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I. THE SHORE FISHES OF THE HAWAIIAN ISLANDS, 
WITH A GENERAL ACCOUNT OF 

THE FISH FAUNA. 

BY DAVID STARR JORDAN AND BARTON WARREN EVERMANN. 

.HISTORICAL REVIEW. 

EARLIER INVESTIGATIONS.  

That group of mid-Pacific islands now known as the H&waiian Islands was dis- 
covered January 18, 1778, by Capt. James Cook, when on his third voyage around 
the world in the years 1776-1779, and was called by him the Sandwich Islands, in 
honor of his friend and patron, the Earl of Sandwich. Captain Cook's ship, the 
Re~olutio~t, left the islands on February 2, but returned, and Mowee (Maui) was dis- 
covered November 26,1778, and Owyhee (Hawaii) four days afterwards. The vessel 
then spent seven weeks cruiving about and examining the coasts of the islands, and 

. on ,Tannary 17,1779, anchored in the harbor of Karakakooa (Kealakekua), where she 
remained until February 4. Leaving on that date, she put back again on account of 
a storm on the I l th ,  and on February 14 Captain Cook was killed by the natives. 

In the " Narrative" of Captain Cook's voyages occasional brief references to fishes 
are found, but they contain very little of value or interest, and there is nothing to 
indicate any effort to preserve and carry home collections from the diBerent islands 
visited. 

Captain Cook was accompanied" on his first voyage, however, by Joseph Banks 
and Dr. Daniel Solander, who evidently preserved a few fishes which were afterwards 
deposited in the "Museum of Banks." Among these was a specimen of a chmtodont 
which Banks himself obtained at the Society Islands. Another specimen of the same 
species was obtained at the Sandwich Islands by some member of Captain Cook's third 
voyageand found its way into the same museum. ThGse two specimens were described 
in 1782 by Broussonet in his " Ichthyologia" as Chatodon Zo?tgirostris, a perfectly good 
species, which Jordan and McGregor made the type of their new genus Forcipigw in 
1898. Forcipiqrn* Zongi~ostris (Broussonet) is therefore the first species of fish ever 
recorded from the Hawaiian Islands. 

So far as we have been able to determine, the first actual collection of fishs. 
made at the Hawaiian Island8 was that obtained by the royal French corvette Uranie 

"Captain Cook was accompanied:on his first voyage by "Joseph Banka, esq. (later Sir Joseph 
Banks, bart.) and Doctor Solander, who, in the prime of life, and the first of them at great expense to 
himself, quitted all the gratifications of polished society and engaged in a very tedious, fatiguing, and 
hazardous navigation, with the laudable views of acquiring knowledge in general, of promoting natural 
knowledge in particular, and of contributing something to tlie improvement and happiness of the rude 
inhabitants of the earth." 

3 
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in 1819. The Uranie left Toulon, Fmnce, September 17, 1817, on a voyage around 
the world, under the command, of M. Louis de Freycinet. Among those on board 
who merit mention in this connection were M. Jean Rend Constant Quoy, surgeon- 
general of the expedition; M. Joseph Paul Gaimard, second surgeon; M. Chades 
Beauprd Gaudichaud, pharmacist of the third class; M. Doininique Frangois Jean 
Arago, draftsman; M. Louis Isidore Duperrey, midshipman; and M. Charles Bon- 
net, mate. The Uranie arrived a t  Owhyhee (Hawaii) August 15, 1819, and later 
visited Maui, Oahu, and perhaps other islands of the group. Whether the corvette 
Physicienne, which accompanied the Uranie on the voyage round the world, visited 
the Hawaiian Islands is not evident from the narrative. It appears, however, t h ~ t  
the officers of the Uran,ie took the more active interest in making scientific observa- 
tions and collections. 

I n  the Zoology of the voyage of the Uranie and Plqpicienne Messrs. Quoy and 
Gaimard published (1824) an account of the collections obtained. The fishes were 
collected chiefly in the Pacific and Indian oceans, and the total number of species 
recorded is 112, of which 22 were from the IIawaiian Islands. Of these 22 species, 
21 were described,as new. I n  the following list the type locltlity in each case is the 
" Sandwich Islands" unless otherwise stated. Species described as new are indicated 
by italics. 

Eli811~s recorded from the Haulaiian Islands by Quoy and Cairnarc$. 

Nominal ~pccies. Present identification. I 
Tetraodon lae~matus .................................... ........................................ Balhtesangulosus 
Balistes aandwichiensis.. ................................. 

........................................ Sa11ms variepatus. 
Saumsgr amla ............................................ ........ ............................. Salarias gibblfrona.. ; ......................................... Julia aimrda. .  
~ u l i s  gatteatns.. .......................................... 
Julia dupem-eu.. .......................................... 
Sulisgeo T O ~ I . .  ........................................... ............................................ ~ u l i a  d a r i s  
Cheilio nuratus .......................................... 
Anampses cutrima. ....................................... 
Cheilinus 8i7iuoar~n.. ..................................... 

..................................... Qomphosus tricoloro 
Gomphosua peclrwalis .................................... ....................................... Xyrichthys leclune .................................... Mullus multifasciatlcx ....................................... Chretodon miliaris .................................... Chretodon lunulatsn.. ................................ Glyphisodon abdomin.alb ................................. Pomacentrus nigricuns.. 

I.. .................. I Gombhosus varius. 

I.. ............... ...I IJomaoentms jenkinsi. 
I I I 

u TI pe lorelity, Maui. 

The voyage of H. M. S. Blonde to the Sandwich Islands was mrtde in the years 
1824-25, under the command of Capt. the Right Won. Lord Byron, for the purpose 
of conveying to the islands the bodies of King Kamehameha I1 and his Queen, both of 
who111 had died within a week (the queen on July 8, the king on July 14,1824), while 
bn a visit to England. The Blonde sailed from Spithead on September 29, and on May 
5, 1825, came in sight of the island of Hawaii. After a stay of about ten weeks a t  
the islands. during which Hgo, Honolulu, and various other places were visited, the 
vessel left for home July 18. 

During the time spent a t  Honolulu some collecting was done by John Trembly, 
esq., R. N., who accompanied the expedition. The fishes obtained were presented 
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to the Zoological Society of London and were described by Edward Turner Bennett 
(1828) in the Zoological Journal. Eleven species are recorded from the Hawaiian 
Islands, all of them being described as new. 

Fishes obtained at the H'awaiian Islands by H. Jf. S. Blonde in 1895. 

Length 
Nominal species. I O f t y  I PaB. / Present identifleation. 

in inctks. 

Blenniur sordidus.. ............ .,-. ............................... 
Blennius ma~moratna.. ........................................... 
Julis flavo-vittntus. ............................................... 
Julis Grcenovii.. .................................................. 
Scams dubius.. ................................................... 
CirrhYes maculosos.. ............................................. 
Cirrhites fnsciatu~ ................................................ 
Scommna asoerella ............................................... 1 

Blenniun nordidnn. 

Parncirrhites cinctus. 
Sebnstaoistes asoerclla. 

I n  Zoological Miscellany, 1831-1842, John Edward Gray described three new 
species of fishes from the Hawaiian Islands, basing the descriptions upon specinlens 
in the British Museum. The species are as follows: 

R s l w  from the Hawalian Islar~ds described by John Edward Gray. 

Nominal species. I lagc. / Present identification. 

Cuvier and Valenciennes in their Histoire Naturelles des Poissons, Volumes 
I-XXII, 1828-1849, record 18 species fronl the Hawaiian Islands, 13 of which are 
described as new. Their specimens were from the collections 111ade by the Uranie. 
The list is as follows: 

Hol~cnrlthus nrcnntus.. ....................................................... 
Cliretodoi~ ornatur.. ........................................................... 
CI~retodon 4-maculutus. ....................................................... 

Nominal species. 

:a I ~ro~~~c- t rn t~ lns  nrcuatua. , Chretodon ornntiwim~is. !; Choctodon qundrimaculntus. 

I Volume. 1 Pugc.1 Year. / Present identifleation. 

Serranus n Water .......................................... 366 1828 Cephalopholis argus. 
1829 Pseudupencos biftt.sciatus. upeneus biyesiatus.. ................................. ......I A; 1 4~ 1 1 U~eneun trifa~ciatus ........................................ 111 468 IF29 Pseudupeneus multifasciatus. 

Zinolus cornutus.. ..................... ... ................. 
Acunthdrus nigroris.. .......................... ., ........... 
Aranthllrtln ntriatuse.. .. .. .................................. 

.................... .................... Scarus bennetti.. ..... 1 8 9  Ca!lyodon bennetti. ............................................ Scanw.fomnoa~.. 1 z;; 1 :;: 1 1839 1 Callyodon formosus. 
Callvodon sandvieeneta ...................................... XIV 296 1839 Calotomus ~andvicensis. 

aQuoted from Quoy and Qaimurd, who recorded it from Guam only. 6 Onarourow (Honolulu). 

The next collection of fishes made at the Hawaiian Islands was obtained by 
H. M. S. Blossom during her voyage to the Pacific Ocean and Berink Straits in 
1825-1828, in command of Capt. Frederick William Beechey, R. N., P. R. S., etc. 
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There were on board Lieut. Edward Belcher, Surg. Alexander Collie, and George 
T. Lay, naturalist. The Blossom left England May 19, 1825, for the Pacific by way 
of Cape Horn, and arrived a t  Woahoo (Oahu), Sandwich Islands, May 19, 1826. 
She left Honoruru (Honolulu) May 31 for Oneehow (Niihauj, where she arrived the 
next day, remaining at these places only long enough to restock with water and 
provisions and to trade with the natives. She sailed on June 2 for the north, 
leaving Mr. Lay, however, a t  Honolulu, where he remained until the return of the 
vessel January 26, 1827. On March 4, 1827, the Blossom took final leave of the 
Hawaiian Islands. 

During this voyage natural history observations were made by Mr. Lay and Dr. 
Collie, the latter pelvforming the duties of naturalist during the illness of Mr. Lay. 
Lieutenant Belcher rendered valuable assistance in caring for the collections. Dur- 
ing Mr. Lay's sojourn of a little less than a year a t  Honolulu, he was ill much of 
the time, and his observations and notes are therefore not as full as he doubtless 
otherwise would have made them. It is stated, however, that many species of fishes 
were observed at Oahu, and that Dr. Collie "here continued his experiments on the 
Exoccati, and extended his anatomical observations to a fish which is kept and rcnred 
in the Taro ponds, and esteemed very highly by the natives, especially the belly 
part, soaked in salt and water and eaten raw. I ts  native name is Ava, and i t  seems 
to be nearly allied to, if not identical with, the But i rkus  glossodonta Cuv." Mr. 
Lay listed many species a t  Honolulu, and has left a number of notes, some of which 
are very interesting; most of them, however, are general, and the species referred 
to are not identifiable. 

The fishes collected during the voyage of the Bbssom were rcportcd on by Lay 
and Bennett in the "Zoology of Captain Beechey's Voyage." (Lay and Bennett 
1839.) The total number of species recorded is 26, only 4 of which are credited to 
the Hawaiian Islands. These are from Oahu and all are described as new. The 
drawings illustrating the report are by William Smyth, mate, and Richard Belcher. 

Following is the list of species: 

Nomirlal species. 1 Page. 1 Plate and figure. / Present identifieation. 

The French corvette Bonite visited the Hawaiian Islands and collected fishes there 
in 1837. The vessel was under command of L. Vaiilant, with M. Eydoux, sulsgeon- 
major; L. Souleyet, assistant surgeon, and Henri Marie Ducroby de Blainville were 
intrusted with directing the work in zoology and reporting thereon. M. Souleyet, 
as assistant to M. Eydoux, assisted also in zoology, and when, near the termination 
of the voyage, M. Eydoux accepted a position as physician a t  Martinique, Souleyet 
continued the work and duties previously performed by M. Eydoux. M. Gaudi- 
chaud (pharma:ien-professeur) joined the expedition for researches in natural history, 

a Evidently the awa, Chanos chanos. 

Julia b a ............................................ 
Hemirgamphus &pauperatus.. ...................... 
0 hisurus semicindua.. .............................. 
dnaeanthus spih,,em~a.. ............................ 

64 
66 
GG 
70 

PI. XVIII, flg. 2 ...... ........................ ....... P1. XX, fig. 4..  
....... PI. XXII, fig: 1 

Novaculichthya tn?niurus. 
Hemirhamphus depauperatus. 
Leiurnnus semicinotus. 
Stephanolepia spilosomus. 
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and M. Henri Gervais, aid-naturalist to M. de Blainville, assisted Souleyet in the 
determinations and descriptions of the manlmals and birds. 

The Bonite left Toulon February 6, 1836, to carry French consular agents to 
Chile, the Philippines, and elsewhere, and arrived at the bay of Karakakooa, 
Hawaii, October 1, 1837. She remained until October 6, and then proceeded 
to Honolulu, where she arrived October 8 and remained until November 24, when 
me sailed for Manila. During the time spent among the Hawaiian Islands 15 
species of fishes were collected, $1 of ivhich were described as new by Eydoux and 
Souleyet (1842) in the zoology of the voyage of the Bonite. 

Fislies collected at the Hawaiian Islands 0?/ tltc fiencli corvette Bonitc in 1887. 

Nominal species. ' I Vol. I Page. 1 Platc and figure. I Prcscnt identification. 

........................................ Chretodon miliaris ....................................... Caranx pinnulatwr.. .......................................... Caranx slellatw.. .................................... Acantharns humeralis 
Mngil cha talii ............................................ 
M~lnil ceoialotns.. ....................................... ./ 

......................................... Scarus formosus.. ....................................... Chanos cs~rinella.. / 
Saurua liinbatus.. .......................................... I 

J ......................................... Conger marl i?talus 
Murrenu va m~c~el~nii ...................................... 

...................................... Tctrnodon 8tellulus.. 

........ PI. 2, fig. 2 1 Cli~ t todo~~ miliarin. 

........ 1'1. 3, tig. I 1)ecllpterlln ?11lllct*-llelcllu.. 
PI. I, fig. 2 ........ C~~ni~~gu~hielttml~ygus. ....... 1'1. 2, fig. 3. Heputus olivnc~cus. 
PI. 4, fip. I ........ Clr~u~~o~n~lp i l  c11ur)talil. 
PI. 4' fl6; 4.. ...... Mug11 cepii1~111~. . 
PI. 6: fie: 5 ........ 1 Awaous stamineus. 

...... PI. 8, flv. 1.. Gymnothorax 1111dKlatos. 
Pl. 10, hg. 2.. ... ./ Tctraodon hispidus (v). 

1'1. 8; l i i .  2. ....... 
1'1. 6, fig. 3. ....... 
1'1. (i, fig. 3.. ...... 
1'1. 7, fig. 1.. ...... 

I n  the Proceedings of the Boston Society of Natural History a t  the meeting of 
October 25,1858, Agassiz established the new Gor~iobatis for a new skate from 
the Hawaiian Islands, which he called Gonio8atis 1rteleag7i,v (= Stowodo?z 71 nvilzari). 

In  the various volumes of Giinthor's Catalogue of Fishes in the British Museunl 
(Volumes I-VIII, 1859-1870) 45 species are recorded from the Hawaiian Islands, as 
follows: 

,iulc~u~uriur bigibb~ls. 
Antcn~iurius Icprosus. 
Q11Iyodo11 fonnosus. 
Chnnos cl~a~iou. 

Fishes i n  the British Museum recor$d from tlie I hwa i ian  hlnnds. 

'~rac. l i i r~occl~li~~l~s m\.op$. .................... 
1'1. 9, fig. I ........ I I.e~~tocc~)linl~~ri n~arg in t~ l~~s .  

-- - 

Nominal spccics. I Volume. 1 Pagc. I Present identification. 

Serranus guttatus.. ....................................... .;. ..... .I 
Chretodo<quadrirnaculatus ....................................... 
Choctodon orna t ia~ im~~s  ............................................ 
Choctodon fremblli ................................................ 

.............................................. Chstodo~i hutnerulina 
Chretodon miliaris ................................................. 
Holacanthus arcuatus ............................................. I 
Cirrhites cinctw. ................................................... ........................................ Cirrhitichthys maclilatns.. ................................................... Caranx stellatuu .................................................. Zanclrls cornutns .............................................. Sicydium stimpsoni b 
Lcntipes concolor.. ................................................ .......................... Antennarius multiocellatus var, leprosa ............................................. Antennarius bi ibbus. 
~ l e n n i u s  sordifus ................................................. ............................................ Blennius brezripinnis a . .  
Salarias marmoratus.. ............................................. 
Acanthurua triostegus ............................................. 
Acanthnrus strigosus .............................................. 
Acanthurus rhombeus.. ........................................... 
Acronurus a r  enteus ......... ;. ................................... 
~ascyllus albfsella.. ............................................... 
Pomacentrua ni r ican~ ............................................ 
~lyphidodon caflestinus.. ........................................ I 

a Both valid species, but they came from the coast. of Ebexico. 

Ceplialopholis argux. 
Chretodon quadrimrtculatus. 
Choctodon ornatiwimuu. 
Clia?todon fremblii. 
Chmtodon humera1is.a 
Chretodon miliaris. 
Holacanthus arcnatus. 
Paracirrhites cinctus. 
Cirrhituv mnrmoratns. 
Curangus melampygus. 
Zanclus canescens. 
Sicvdium stimnsoni. 

~ i t i c ~ l s  mt$rmorutus.- 
Fepatos sandvieensis. 
Ltcnochoctns strigosus. 
Zebrasoma flavescens. 
Hepatus dnnsumieri. . 
Dascyllun ~~lbisellu. 
Pomnccntrus jenkinsi. 
Abudefdof abdominaliu. 

0 Hilo, Hawaii. 
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.Fishes in the British Mweum recorded from the Hawaiian Islands-Continued. 

Nominal species. ( Volume. 1 Page. ( Present identification. 

Coasy hus albotmniatus ........................................... 
cbeilkus bimaculatus.. ........................................... 
Anam ses cuvieri .. ,:.. ........................................... 
~~atygPoasus geo~royu.. .......................................... 
Gomphosris sandvicenliis.. ......................................... ................................................... Coris gaimardi.. ................................................... Coris reenoughii 
coris Savovittata .................................................. 
Cymolutes leclusii ................................................. 
Pseudosoarus dubius.. ............................................. .................................................. Saurida nebulosa 
Belone carinata.. ................................................... 
Exoccetusrostratus.. .............................................. 
Muraena undulata ................................................. 
Murrena aoutirostris ... .:. ......................................... 
Balistes bum. .  ..................................... ...... ........ 
Balistes buniva ............................ .: ...................... 
Monacanthus spilosoma ........................................... 
Diodon maeulatw .................................................. 

$1 
VI 

VIII 
VIII 
VIII 
VIII 
VIII 
VIII 

Lepidaplois albotrelriatur. 
Cheilinus bimaculatus. 
Anampaes cuvier. 
hlacroplinryngndoi~ ge~~n'royl 
Iniistius r)nvoninus. 

Saufida erncilis. 
Belone platyura. 
Evolantia rostrata. 

ii. 

I I I 

In  1860 Dr. Theo. Gill: in the Proceedings of the Philadelphia Academy, described 
2 new species from the Hawaiian lslands, from specimens collected by William 
Stimpson in a fresh-water stream at  Hilo: 

In  the same volume Dr. Charles C. Abbott described 4 new species from the 
Hawaiian Islands, the specimens having been collected by Dr. J. K. Townsend, who 
presented them to the museum of the Philadelphia Academy: 

Nominal species. I page.1 Prc8ent idenliflcation. 

Present identiflcation. 

Slcydium atimpsoni. 
Lentipcs concolor. 

Nominal species. 

Sicydium stimpaoni.. .................................................................. 
Sicyogsster concolor ....................................................... ..... . . .  

Pisoodonophis magniflea .......................................................... 476 Myrichtliys magnificus. 
Mumna acutirostris ....................................... ..:. ......................... 476 Eurymyctera acutirostris. 
Thrysnidea h u p i i  ..................................................................... 477 Gymnothorax undulatus. 
Thrysoidea eurosta .................................................................... 478 Gymnothorax eurostus. I !  

Page. 

101 
102 

Three species from the Hawaiian Islands, one of them being described as new, 
mere recorded by Doctor Gill in 1862 in the same Proceedings, from specimens 
collected by Rev. W. H. Pease: 

- - - - 

, Nominal species. /page./ Present identiflcation. 

Cirrhitu~ arcatus ...................................................................... 107 Paracirrhites arcatus. 
Cirrhitus fascistus.. ........ ... ....................................................... 107 Paracirrhites cinctua. 
Cirrhitus altemtatw.. .................................................................. 122 Cirrhitus marmoratus. I I 

In  his catalogue of fishes of Lower California (1862), in a foot-note on page 149, 
Dr. Gill describes DmcyZZus albiseZta from specimens collected by Rev. W. H. Pease 
at the Sandwich Islands. 
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Andrew Garrett, in the Proceedings of the California Academy for 1863, 
described 3 new species from the Hawaiian Islands, as follows: 

Nominal species. 
-- I"' Present identiflcation. 

................................................ Julis ornatissimus ................... .. ............................................................. Chironectes rubrofuscus.. ............................................................... Chsetodon multicinctus 

Halichoeres ornatissimus. 
A n t e n n a ~ ~ s  leprosus. 
Chretodon punctatofasciatus. 

63 
64 
65 

The next year, in the same Proceedings, Mr. G a r h t t  described 5 additional 
species: 

Nominal species. P i e  Present identiflcstion. 

Cheilodactylus vittatus. 
Amia maculifera. 
debastopsis parvipinnis. 
Lepidaplois modestns. 
Antennarius commersoni. 

.......................................................... Cheilodactylus vdttatus : . ................................................................... Apogon lnaculiferus ................................................................. Scorpeena partipinnis. .................................................................. Crenilabrus modestus ................................................................... Chironectes niger.:. 

Several collections, made a t  various times by different individuals in tho Lesser 
Antilles, were reported upon -by Dr. Edward D. Cope (1870), and scattered through 
this paper, in footnotes, are descriptions of many species from different parts of 
the world. Two of them were collected about 1835 by Dr. John K. Townsend at 
the Sandwich Islands, and one, Tetvodo?bJlorenlLs (SpheroidesJEorealis), was described 
as new. Cunt?~erinas sandvicensis also is recorded from this place. 

In  the Proceedings of the Zoological Society of London for 1871, page 663, 
Dr. Albert Giinther records P~7~7isteth~s mgyceras (= Pmistedlon engycevas) from 
the Hawaiian Islands. 

Giinther's "Fische der Siidsee," the most important of the earlier papers on the 
fish fauna of the Hawaiian Islands, was published in 1873-1881.a Although never 
completed, i t  contains descriptions or  mention of no fewer than 439 species of fishes, 
78 of which are credited to the Hawaiian Islands. I11 the following tabular state- 

103 
105 
105 
106 
107 

ment are given the name and our identification of each species reprded in this 
work by Gunther from the Hawaiian Islands, with page and plate reference. New 
genera and new species are indicated by italics. 

a According to the Zoological Record, the dates upon which the various parts of this \vork appeared 
are as follows: 

Band I. 
Heft I, pp. 1-24, Pls. I-XX ................................................................ 1873 
Hefts I1 and 111, pp. 26-96, Pls. XXI-LX.. ................................................. 1874 
Heft IV, pp. 97-128, Pls. LXI-LXXXIII .................................................. 1876 

Band II .  
Heft V, pp. 129-168, Pls. LXXXIV-C ...................................................... 1876 

........................................................ Heft VI, pp. 169-216, Pls. GI-CXIX 1877 
Heft VII, pp. 217-266, Pls. CXX-CXL ...................................................... 1881 
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fi11es frorn t?e Hmcoaiiun lrrlunds recorded in Gunther's ficlre jer Wiidsee. 

Nominal spccieies.. \Page./ Platc aiid figure. I ilrescnt identification. 

Apogon frenatus .................................. ...... ..................-. Apogorl maculiferus.. .. 
Duleq marginatus ................................. 
Chaetodon setifer. ................................. 
Chaet?don fremblii ................................ ............................ Cliwtodon humcralivc 
Chetodon lunuln ................................. ........................... ChEetodon multicinctns 
Chaetodon lineolatus ............................. ..I 
Chstodon miliaris ................................ I 
Chatodon strigatus. ................................. 
Chelmo lonelrostris ............................... I 

Spharodon grandoculis ........................... 
Pimeleaterus fuscus.. ............................. I 
Cirrhitbs forsteri .................................. 
Cirrhitus maculatus. ............. ... ...........-- 1 
Cirrhitus cinctus .................................. ............................ Chilodactylus vittatus 
Scorpaena parvipinnis.. ........................... 
Scorpana cookii ................................... ................................ Scor aena asperella 
~rcrifanotus garretti.. .............................. .............................. Micropus ucipinna.. ............................. Micropus maculatus.. .............................. Myripristis mnrdjan ................... Mydpristis (Holotrachys) limn. 
Holocentrurn diadems ............................ 
Holocentrum microstoma.. ....................... ......................... Holocentrum crythreum 
Gemp lus scrpens ................................. ........................... ~eantxurus  triostegus.. ............................. Acanthurus nuttatus. 
Acanthurus Gigros ................................ 
Ac~nthtlms dummieri ........................... I .-- ~- ~ ........................... Acanthurus olivaccccu.. ............................ A C U I I ~ ~ U N R  flIrig0~UtJ.. 

............................ A(.tlr~thclrus flnvescend ................................. Nageus unicornis. .................................. Naycus lituratus. I ............................ Camnx sanctie-helena? 
Caranx c~menonhthnlnlus ...................... I - .  - - ..................................... Cnranx fcrdau ................... ............. Caranx gallus.. .: 
Caranx ciliaris .................................... .................................. Seriola dumerilii ................................ Zanclus cornutus.. ............................... Cor phaenae uisetis 
~a&ear~thus%edti i . .  ............................ I 
Antennarius commcrsonii.. ..................... ..I ........................... Antcnnarius bigibbus.. 
Dnrtvlontcr~~s orientalis .......................... 1 ----.,-.= . -~ - - -  ............................. Gobius genivittatus.. ............................ Gobius albo unetntus 
sIcydium stPmpsonia. : ............................ .......................... Srcvdlum nlbolznzatum.. .............................. Lelitipes wncolora.. 
Blenni~is sordidus.. ............................... ........................... Blennius brevipinnisc.. ........................... Salarias mannoratus.. 
Salarins gibbifrons.. .............................. 
Mugil dobula ..................................... 
Aulostomn chinense .............................. 
Glyphidodon saxatilis ............................ 
Darcyllus trimaclllatus.. .......................... ................................ Dascvllusalbisella 
CogsG~his bilunulatus.. ........................... i ............................. Cossjrphis modest~rsb. ............................. Labroides dimidiatus ........................... C_hilinus bimacc~lntus b. ................................. Anampses crrvieri 
Anampsesgode ro z .............................. ........................ Stetholulis &xila&':. ..... 
Steth6julis albovittata ............................ I 

XIX, A.. .................... Amie snydcri. 
XX, C ........................ Amia maculifera. 

Kcihlia malo. ................................ 
XXVI B ..................... Chretodon setifer. 
XXX,'B ...................... Chaetodon ornntissimus. 
XXIX, B ..................... Ch~etodon fremblii. ................................ Ch~etodon humernlis.~ 
XXXIII ...................... Chattodon lunula. 
XXXIV, B ................... Chretodon unctntofasciatus. 
XXXIV A ................... Chatodon fineolat~is. 
XXXV, .................... Chwtodon miliaris. ................................ Microcantbusstrientus. 

- 
LVI. C.. ...................... Holacu~~tlccls bi~pirrosus. 
XXXIS. B ................... Holncnntlcus bicolor. 
XLIV, Band C.. ............. P ~ e u d ~ ~ p e n e ~ ~ u m u l t i f n ~ c i n t u ~ .  

I Monotaxis grandoculis. ................................ 
Kyphosus fuscus. ................................ 

'XLIX A ..................... I'aracirrhites foratcri. 
LI, A I.. ...................... Cirrhitus mnrmoratus. 
LII, A and B ................. Paracirrhites oinctus. 
LI. B ......................... Cheilodaetvlus vittatcls. 
LII, D ........................ ~cbusto~~ul~ynr\~c~i~i~iis. 
1.V ........................... Sebl~stopniu cacopair. 
............................... Scb~~stnpisteu ueperolla. 

..................... L\'lI, C.. Ta?l~ianotus mrretti. 

......................... :. ..... ! Canrcantliuu rnnclilatuu. 
].XI and 1,XII. ............... Myripristis ni~trdjan. 
LXIII. A ..................... I Iiolotruchvs limn. 

Iieputus sandvicensis. ................................ 
LXIX, A .................... .I Hepatus guttatus. 

Hepntus elongatus. ................................ 
LXXII ....................... 1 Heoatuu dowumieri. 

................................ Decnptercis pinnulatus. ................................ Trnchuro Y cr~~me.nophthalma. 
LXXXVII and LXXXVIII . . I Cnraneoi$c~ ferdau. ................................ ..................... LXXXIX 
XC, A ........................ 
XCII ......................... 
XCIII. A ..................... 
XCVIII. B .................... 

~ l e c t i z  ciliaris. 
Alcetis ciliaris. 
Serioln purpurnscens. 
Zanclus cancscens. 
Cloryphana eqtlisetl?. 
Malacantlius nnrvio~rcniu. 

CIII. B: CVI. I3 .............. 1 Antcnnaricls &rnrnkrsorlii. 
CV, B.:. ... .I.. ............... .Antennnriuu bigibbus. ................................ Cephalacanthl~s orientalis. 
CX, C.. ....................... Awaous genivittatus. 
CX, A ........................ Mapo fuscuf+ .......................... ... .;. Sicydium st~mpsoni. ........................ CX, D Slcydium albotaniatuu~. ........................... Lentipes concolor. 

................... I.cxII~. D .'.I Blennius sordidus. I.. ............................... H soblenrcius brevipint~is.o 
CXVI. B ...................... 1 A&US martnoratus. .... ............ CXIV; c.. .I.. Al tieus, 
CXX, A ...................... Mugil c 
CXXIII, B and C ............. Aulosto 
CXXVI ....................... Abudef~ 

gibbifrons. 
ephnlus. 
mus valentini. 
Juf abdominalis. 

................................ Dascyllus albisclla. 
Dasc llus albisella. ................................ 

CXXX ...................... .I ~epi$a~lo is  dbotaenintus. 
CXXIX. B.. .................. Lenidnnlois mndestus. 

................................ 
CXXXVI, A. ................. 
CXl. .......................... 
CXXXVI, C .................. ...................... CXLI, B 

~ n b r o r d e ~  dimidiatus. 
Cheilinus himaculatus. 
Anampses cuvicr. 
Anampses godeffroyi. 
Stetho ulis axillaris. 
~tethojulis albovittata. 

u Hilo. Hawaii. b Hona ~lulu. oNot from Hawaii but from Mexico. 
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In  1875 Vaillant and Sauvage published descriptions of 19 species of fishes from 
the Hawaiian Islands which they regarded as new. The specimens upon which the 
descriptions were based fornled a portion of a collection comprising 180 species, 
obtained, presumably a t  Honolulu, by M.,Ballieu, at that time French consul to the 
Hawaiian Islands. The descriptions ai-e, for the lxlost part, unsatisfactory, and cer- 
tain identification of several of the species seems'irnpossible. Of the 19 species 
described from the Hawaiian Islands 3 are credited to Sauvage, the others to Valliant 
and Sauvage. 

fihea obtained at the Hawaiian Islands by U. S. 8, Portsmouth i n  1873-74. 

Fislm described from the Hawaiian  island^ ly Vaillant and Sauvage itt 1875. 

Nominal species. 

Nominal species. 

Scorpsena ballkui. ..................................................................... 
Cottusfllameutosus ......... , ...................................... .... ............. 
Glyphisodon imparipennis.. .............................. .:. .......................... 
Gobius homoc~anus.. .................................................................. 
Ele~tris  sandwicmtsis ..................................... ... ....................... 
Salarias zebra.. ........................................................................ 
Mugil trichQu8. ..... ..................... ...-....................................... 
Congrogadus marginatus .............................................................. 
Brotula nsultic2rrata.. ................................................................. 
Acanthurus uirgatus.. ................................................................. 
Malacanthus ............................................................. 
Novacule (Novacu a) mzcrolepis.. .................................................... 
Julis ball&euz.. .................... -. ............................................ 
Coritr (Hemicoris venusta.. ........................................................... 
Coris (Hcmicoris] ballieui ............................................................. 
Caris (Hcrnicoris) rosea.. .............................................................. 
Tctraodon Anosmius) janthinus.. .................................................... 
Tetraodon [ Anosmius) coronatus.. ................................................... ..... .......................... Pacilophis trilor. ....................... ..-. -.- 

/ page.1 Locality. I P r e m l  identiflcation. 

a A Japanese specics not seen in Hawaii. 

The U. S. S. Port~m~outh, Con~mander Joseph S. Skerrett commanding, while 
engaged in ti survey of the islands of the North Pacific Ocean, visited the Hawaiian 
and Fanning islands in 1873-74, and considerable collections of fishes were made by 
the medical officers on board-Surg. William I-I. Jones, U. S. Navy, and Passed 
Asst. Surg. Thomas H. Streets, U. S. Navy. These collections were reported 
upon by Dr. Streets (Streets, 1877), who states that the fish fauna of Honolulu 
Harbor is very well represented in the collection, but that inadequate means for the 
preservation of specimens while a t  the Fanning Islands prevented the making of 
extensive collections at that group. Thirty-six species are recorded from the 
Fanning group and 38 from the Hawaiian Islands, nearly all from the harbor a t  
Honolulu or  a t  other places on Oahu Island. Of these 38 species one (Acantl~u~rcs 
triostegus sanhicensis) is described as a new subspecies. 

Page. 

278 
279 
279 
280 
280 
281 
281 
282 
282 
283 
285 
284 
284 
285 
286 
296 
286 
286 
287 

Tetrodon im lutus .......................... -. 
Balistes bungs .................................... 
Balistes vidua ..................................... 
Rhomboidichthys panlherinus.. .................. ...................... Culius fuscus .......... ..... 
Brachyeleotris cyanostigma.. ..................... 
Qicyoptems stimpsoni ............................. 
Awaous crassilabrls.. ............................. 
Acentro obius ophthalmotmnia.. ................. .............................. ~ ~ o a o g & i u s  giuris.. 
Sebastapistes strongia ............................. 
P8eudocheilinus hexatmnia.. ................ .... . 

- 

Present idcntiflcation. 
- 

Sebastapistes ballieui. 
G mnocanthus i~ te rm~diub .  
~ i u d e f d u f  imparipennis. 
Map0 fuscus. 
Eleotris sandwicensis. 
Scartichthys zebra. 
Chrenomu il chaptali. 
~ o n ~ r o ~ ~ $ u s  marginatus. 
Brotula multicirrata. 
Zebrasoma flavescens. 
Malacanthus a ~ i p i n n i s .  
C molutes lec?use. 
~ 8 a l a w m a  ballieui. 
Cod8 vcnusta. 
Coris ballieui. 
Coriu rosea. 
Canthigastcr janthinus. 
Canthigastcr valentini. 
Echidna leihala. 

- 

Honolulu Harbor, Oahu.. .... 
do.. ..... ...................... 
do.. ..... ...................... 
do.. ..... ...................... 

Fresh water streams, Oahu.. . 
Coral reefs a t  Oahu.. ......... 
Fresh water streams, Oahu ... ..... do ........................ 
Coral reefs at  Oahu.. ......... ..... do ........................ 
Honolulu, Oahu.. ............ ..... do ........................ 

Tctraodon his idus. 
~ e ~ i c h t h y s  ra8u1a. 
Balistes vidua. 
Platophrys pantherinus. 
Eleotris sandvicensis. 
Asterropteryx semi unctatus. 
Sicydium st lmpson~ 
Awaous starnineus. . 
Gnatholepis knighti. 
Mapo fuscus. 
Sehastapistes glbbosa. 
Paeudocheilinus octotanin. 
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Fishes obtained at the Hawaiian Islands by U. S. S. Portsmoullr. in 1873-74-Continued. 

Nominal species. 1 ~vge.1 Locality. I Present identification. 

............................... Stethojulis axillaris ................. Cheilio incrmis ............. .,... 
Julis melanoptera.. ............................... 
Glyphidodon saxatilis.. ........................... 
Acanthurus triostegus, vur. aandvicensis.. ........ 
Acanthurus blochi ................................ .................................. Naseus unicornis .......................... Trachurops mauritianus ............................ Carangus melampygus ................................ Carangus chrysos.. ........................... Chorinemus sanctipetri .............................. Upenens trifmciatus ................................ Upeneoides vittatua ....................... Moronopsls marginatus ..-- ................................... Apogon auritus. ........................... Priacanthus carolinus.. 
Cirrhites forsteri .................................. 
Mugil cephalotus.. ............... ............ 
Aulostoma chinense.. ............................. . Fistularia serrata.. ................................ .................. Belone platyura.. .......... ..-. .............................. Exocc~tus speculiger 
Exocaetus brachypterus ............................ 
Saudda nebulosa. ................................. y .............................. Albula conorh nchus ................................ Mursnn undu atn 

I.. .. .do. ......... .: ............ I Hebatus euutheri. 

65 
65 
66 
66 
67 
68 
68 
68 
GY 
70 
70 
71 
71 
71 
72 
72 
73 
73 
74 
74 
75 
75 
75 
76 
76 
77 

Honolulu, Oahu.. ............ ..... do.. ............. .. ....... ..... do.. ...................... ..... do ........................ 
Honolulu Harbor. Oahu.. .... 

I Ilonolul~i, Oahil .............. AcinthuFua~ullicords. ..... I Honolulu Harbor, Oirhu. Trachurops crun~e~~optl~alrnu. 
Honolulu, Ouhn.. ............ Cnrangus mclanipygus. 

Stethojulis axillaris. 
Cheilio inermis. 
Thalassoma dupcrrey. 
Abudefduf abdominalis. 
He~atus  sandvlcensiu. 

..... do ........................ Cnrangus crysos: . 1.. ... do ...................... ./ Scombemides sancti- etri ..... do ........................ ~8eUdUDeneUS multiLciitus. 
do Upenetis urge. ..... ........................ 

............... 1 Waialua. Oahu 1 Kuhlia malo. ' Honoli~lu, Onhu .............. Poa brach).Rramrna. 
........... Horlolulu Harbor .I Piincanthus cruentatus. 

IIonol~rlu Onhu.. ............ Paracirrhitev forsteri. 
............ ~onoluln '~larbor Mugil ceyhalus. 

Honolulu. Oiihll.. ............ A~ilostomus vulentjni. 
I Honolulu Barbor .......... ..I Bistularia serrata. 

I Ilawaiin~i Islands ............ Exocatbi vbliiu~s. 
........................ ..... do P~lrcxocactus brachypterus. 

i Honolulu, Ouhn. ............. Saurida gracil~s. ... do ........................ Albula vulpes. 
I . ~ ~ r a l  reefs, Honolulu, Oahu..] Qymnothorax undulatus. 

Steindachner (1876) in his Ichthyologische Beitriige (V) records as new two species 
from the Hawaiian Islands, Mmonopsis aqBgenteus var. sandviccns.is (=l<uhlia malo), 
and A p i o n  microdon (= Aps ihs  microdon,). Three years later (1879) the same author, 
in his '' fjber eiriige Scariden uus Polynesien," describes X c a ~ ~ s  (Scarzls)p~rsq>i&lZatus 
(= CaZZyodo~z perspiciZZatus) from the same islands. 

The Clballengm, during her m e r n o l . a b l e  ~ o y a ' ~ e ,  stayed a fortnight at Honol~~lu  
and five days at  Hilo, at which places 27 species of fishes were secured. These were 
recorded by Dr. Giinther (1880)) in  . h i s  report on the shore fishes of .[;he voyage 
of the Cl~aZZaqzg~. The list is as follows: 

Pisl~es collected at the Hawaiian Islanrls by H .  iM. 8. . Ckallenger. 

Nominal species. / Volume. IPagc.1 Plate and figure. 1 Locality. I I'rese~lt identification. 

............. Zy rena malleus.. ............. ~ u ? e s  marginatus I 
Scorpana nuchalis ............ 1 
Cirrlliteu arcatus .............. 

.... Cirrhitichtbvsmnc~i118t11s. .I .... Caranx crumeno~thalmlls 

Acantt 
Upeneus tril 
Polyne 
Gobius starnineus ............. I 
Gobiua sandv~censis.. .. :. ...... 
Eleotris fusca. ................. I 

........ Sicydium nigrescer~a ....I 
Lentfoes conaolor.. ............ -. .......... Lcntlres smihudua.. 

................ ~lngiPdobulo.. ........... Dmcyllus albisella.. 
Julis obscura.. ................. 
Rhomboidichthys punt herinus1 
Chanos salmoneus: .......... ..I 
Alhula conorhvnchus ........ .I ....... Mumnipavo-Garginata 
Blurrena (I) sp .............-... 
Dor lchthys leurofmla . 
~ a l z t e s  bungs.. ...... .:: : : :: . 

I 
I 

1 pt .W ..: 
1'pt.v1 ... 
1: pt. VI.. . 
I pt. VI ... 
1:pt.v1 ... 
I, pt. VI. .. 
1,pt. VI ... 
I,Pt.VI ... 
1,pt. VI ... 
I pt.v1 ... 
1: pt. VI.. . 
I pt.VI ... 
I :~~.vI . . .  
I pt.v1 ... 
~ : ~ t .  VI.. . 
I, pt. VI.. . 
I, pt. VI. .. 
I pt.v1 ... 
r : p t . v ~  ... 
I pt.vr ... 
1: pt. VI.. . 
I pt VI. .. 
1:pt:v1 ... 
1 , p t . n  ... 

.......................... Honolulu ..... .......................... Hiloand HOII- 

Honolulu .......................... ..... ....................... ... ..... do ........ 

S hyrnn zygena. 
Zuhlia malo. 

Sebastapistes nuchalis. 
Paracirrhites arcatus. 
Cirrhitus mnrmoratuu. 
Tr~chnrops crumenopthalma. 
Carnngus forsteri. 
Hepatns guntheri. 
Psetlduper~eus multifasciatus. 
Polydactylus sexfilis. 
Awaous stamlneua 
Mapo iuscus. 
Eleotris sandwicensis. 
Sicydium stimpsoni. 
Lentipes concolor. 
Lenti es neminudus. 
~ u g i P  cephnlus. 
Dascyllus albi%elta. 
Thalassoma ballleuf. 
I~latophrvs pan therfnus. 
Chanos chanos. 
Albulu V U I ~ C R .  
Gymnothorax flavimargiuatus. 

8Jryrhamphus pleurotaenia. 
Melichthys radulrl. 

............................... ............................... .......................... .......................... .............................. .......................... .......................... ............................... .............................. 
XXV1,C. .................... .......................... .......................... .......................... 

: ............... .......... 
XXVI, Ags. A and B.. ............................... ............................... .......................... .......................... ............................... 
XXVI, fig. D. ................ .............................. 

I 

do ........ 
do ........ 

Hi10 .......... 
... Honolulu:. 

.do ........ 
Hi10 .......... 
Honolulu ..... 

do ........ 
.do ........ 
do.. ...... 

Hawaii ....... 
Honolulu ..... 
Hilo .......... 
Honolulu. .... ....... do ........ 

do ........ 
do ........ 

Hilo .......... ..... Honolulu 
do ........ 
do ........ 

.do ........ 
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Steindachner, in 1878, described one new species, Byxus (Neornyxu,~) sclateri 
(= CAano?~zugil cl~aptal?~) from the Hawaiian Islands, and Garman (1880) described 
Frygo~a lata (=Dasyatis lata) from the same place, the specimen having been col- 
lected by Andrew Garrett. Two years later Smith and Swain (1582) published in 
the Proceedings of the U. S. National Museum a report on s collection of fishes from 
Johnston Island. This collection was made in 1880 by the captain of a vessel belong- 
ing to the North Pacific Guano Company at the instance of Dr. Jordan, who 
supplied the vessel with a can of alcoho1,for preserving the specimens. The collec- 
tion contained 27 nominal species, 5 of which were described as new by Smith and 
Swain. The list is as follows: 

Pk77~s collected cct Johtlston ATsland by a vessel of the North Pacific Guano Company in  1880. 

Present identiflcation. Nominal species. 

Ophichthys (Pisodontophis) st]/parus. .  ........................................... 
~yrnnomilrrcna tigrina.. .......................................................... 
Aulostom~~s chinensis ....................... .:. ................................... 
Polyncmus kriru ......................... ..+. ..................................... 
Scombroides sancti-petri .......................................................... 
Caranx gymnostethoideu.. :. ...................................................... 
Holocentrus leo .................................................................... .................... Holocentrus erytlimus.. ................................... .*.. 
Kuhlia bniura ...... .: ........................................................... 
Upene~~sorassilnbris ............................................................... 
Upener~s trelifer . :. ................................................................. 

................................................ Upenerts Mulloides va~licole~~ais ................................................ Upeneus [Mulloides) p1,eorI,itaLi8.. 
chili no^ digmmmus .............................................................. 
Scarus perspicillutua .............................................................. 
Julia vmtiealis ..................................................................... 
Jlilis clepsildralis .................................................................. 
11arpe bilunulata ...................... .'. ........................................ 
Chetodon setifer ................. ... .............................................. 
Acnnthums trioutegus. ............................................................ 
Naqeus lituratus .................................................................. 
Balistcs aculeatus ................................................................. 
Rulistes buniva.. .................................................................. 
Ostracion p~inctatum.. ............................................................ 
Tetrodon meleagris ............................................................... 
Uiodon hystrix ..................................................................... 
Platophrys man'eus.. .............................................................. 

Myrichthys stypuru8. 
Scuticaria tiarina. 

Pnge 
-- 
120 
121 
121 
122 
124 
126 
125 
127 
128 
129 
180 
131 
13'2 
138 
134 
1% 
1313 
13G 
187 
138 
139 
139 
140 
140 
141 
141 
142 

Aulostomus ialentini. 
Polvdaatvlns ~exfllis. 
~coinber;ides euncti-petri. 
Cuml~goide~ gymnostetholdcs. 
Holoccntrua aplnifur. 
Holocc~~trus erytlim~is. 
Kuhlia trc~iiura. 
P~eudupeneua cras8ilabris. 
Pseudunencus multifascl~~tua. 

Ostracionlentiginos~im. 
Tetraodon l~rcryrn~kt~is. 
Diodon hystrix. 
Platophrys mancus. 

Steindachnei., in 1887, raised to specific rank Noronops6 a?*gmtezu sandvicen8is 
(= ITuhlia malo), from these islands; and in 1893 he described Xiripristis pillwaxi?: 
from Honolulu. Jenkins (1895), in the PI-oceedings of the California !Academy, 
described as new Banzania rnaktca, from a specimen forwarded to Stanford Univer- 
sity by Mr. Charles B. Wilson, of Honolulu, the fish having been captured a t  l'earl 
Harbor January 25, 1892, by Mr. Hie1 Kapu. 

The next important contribution to our knowledge of tho ichthyology of the 
Hawaiian lslands is the paper by Gilbert and Crali~er (1897). While engaged in 
surveying x cable route between California and l3onolulu in December, 1891, the 
Albatross made eight hauls with the beam trawl in Kaiwi Channel. Of the 28 species 
(by error given as 26 in the introduction to the report), 23 were thought to be new by 
Gilbert and Cramer. Three new genera also were based upon this collection. 
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Pishes collecled ut t lg Hawaiian Islandx by t h  Albatross in  1891. 

Nominal species. Present identification. 

Prolnyllantor alcocki.. ................. .' 405 
Congermurarnrr i~quoreu .......... ......I 405 
Chlorophthalmus proridens.. ......... .I 406 

Diaphus urolampus ..................... 408 
Diaphus c l ~ ~ 8 ~ l i ~ n c h u s . .  ............... 409 

.................. Macrourus l~olocentrus 1 426 

Nwscopel~is macrolepidotns.. ......... .I 414 

....... Macrour~ls gibber.. ........... ... 426 

................. pnus ephippiatus A's"" ..................... Po yipnns spinosua 
Melanostoma argyreum ................. 
Sternoptyx diaphana.. .............. .................... Scorprena rcmigera.. 

....................... Peristedion liians 
CWorI~ynchwr parallelus.. ............. 
Caelorliynchu~ g l d i u s  .................. 
~ o c e p h a l u s  aeipenserinus .............. 
Macrourus ectenes.. ..................... 
Macmurus popinquus .................. 

Hymenocephalus antrzus .............. 

414 
416 
416 
416 
418 
419 
421 
421 
422 
423 
424 

Trachonurus sentipellis.. ............... 429 
Challnura ctenm1as. .............. .... . 430 

XXXVIII, fig. 2 ..11286 (surface /1 47710 1 Diaphus chrysorhynchus. 

.. XXXVI, fig. 1.. 
XXXVII ......... 

.. X X X ~ I ,  fig. 2 . .  

XXXVIII, fig. 1 . . 

XXXVIII, fig. 3. .  3467 47711 Xyctophum fibulaturn. 
XXXIX, fig. 1.. .. 286 (surface 47737 Daayscopelns pristilepis. 1 ::::I:: I I 

3472 
3474 

Malacocephalus lsevis.. ................. 1 432 1 

.................. Optonuru~ atherodon.. 

Pelecandchtl~~/s cru?nenalis ............... 438 

..................... Malthopsis mitriger 434 

47724 
47696 

431 

.................... 
.. XXXIX, fig. 2. .  
ti 

.................... 
XXXIX, *I.. 3. .. ./{ 

Promyllantor alcocki. 
Congrellus sequoreus. 

47716 

47709 

.................... 
XL ... .:. ......... 
XLI, figs. 1, ..... /{ 

Chlorophthalmus proridens. 

Diaphus urolampus. 

.................... 
XLI. 3 ............ 
XLII, f i ~ .  1 ....... 
XLIV, fig. 1 ....... 
XLII, fig. 2 ....... 
XLIII ............ 
XLIV, fig. 2 

I 
...... 

...... XLVI, fig. 2 / I 
XLV, fig. 1 

I ....... 
XLV, fig. 2 ....... !( 

XLVI, fig. 1 ..... 

.................... I ........... XLVII.. 

XLVIII, figs. 1,2.. 11 . 

Neoscopelus alcocki. 
Ar yripnus ephippiatus. 
~ofyipiius nuttingii. 
Synagrops argyrea. 
Sterno tyx diaphana. 
~e ta rc les  remlger. 
Peristedion hians. 

Macrourus propinquus. 

Macrourus holocentrus. 

Macroprus gibber. 

Hymenocephalus antrrens. 

Trachonurus sentipellis. 
Chalinura ctcnomelas. 

Optonnr~in athcrodon. 

Malacocephulus lrevis. 

Pelecanichthys crumenalis. 

Malthopsis mitriger. 

In 1896 and 1897 Dr. Schauinsland, director of the Bremen Museurn, during a 
voyage in the Pacific Ocean, made collections of fishes at various places. He 
obtained about 160 species, 117 of which were from the Hawaiian Islands (Oahu and 
Laysan). The collections were reported upon by Dr. Franz Steindachner (1900), 
who described 9 of the species from the Hawaiian Islands as new. 
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Fwhe.9 obtained at the Hawaiian Islands by Dr. 8cSchauinaland in 1896 and 1897. 

Nominal species. ]Page. Iplfiji~zdl Locality. I Present identification. 

Kul~lia malo .................................... 
I'riucnnth~~a huulrur ............................ 
Apogon (I'ristic~pogon) frcnuulu.. ............... 
Apopon maculifcrus.. ........................... 
Aprloll viresccns. ............................... 
.\l~llloideu pHii eri. .............................. 
.\l~llloidea ervttrinus ............................ 
.~lulloides au'ri~nmma .......................... 
I'nrupc~lcaa c c.lostomus ........................ 
llarupeuci~s $curo#tigha.. .................... 
l'nr~lpel~eus in ilurus .......................... 
~'urul>cncus tri&.lcintus ......................... 
Upeneoides ta?niopterus ........................ 
Sohrerodon erandoculis. ........................ 1 
Cl~wtocio~~ aiirige.. .............................. 
Chietodol~ fremblii .............................. 
Chietodon q~~adrlmac~llutua.. ................... 
Chwtodon 1111111111 ................................ 
Chktodo~l lincolntus ............................ 
Chetodon miliarla .............................. 
Chelmo (Forcipiacr) lonairostri~. ............... 1 
Zanclus cornufus..:.. .. Z. ...................... I 

......................... Acanthurus triostegus.. ........................... Acnnthurus achilles.. ........................ Acanthurus bi unctatus 
Acnnthurus 8nrpurus hy sclogtcrus..; ....... ............... Acanthurus [Ctenodon] strrgoslls ................................ Nasells unicornis .............................. Naseus lttturatus.. ................ Caranx (Hy ocnranx) spccimus ................................ Caranx i no%ilis ........................... Caranx (telar) afflnis ................... Caranx crume~~ophthalmus.. .......... .................... Carnnx ferdau.. I.. ...................... Deca terus sancte-helena? ......................... ~ h o ~ e m u s  moadetta.. ....................... Chorinemus sanct,i-petri.. ......... ................. Percis schauhslandzi .: ............................ Malacanthus hcedtii 

...................... Antennarius commersonii 
....................... Dnctylopteruu orientalis.. ............................... Salarias edentulus ................................. S hyrena agam ................................. nR yxus acgcus .................................. Mu il &bula :.. ............................ ~ u 6 s t o m a  chinense ................................ Heliastes ovalis.. ......................... Qlyphidod~ll ~axatilis.. 

Glyphidodon (Paraglyphitlodon) meltjs.. ....... ........................ Dascyllus trimacolatus.. 
Har e bilunulutu ............................... .............................. nus mdiatus.. ~hil! ........................... Chilinus bimaculatus .......................... Stethojulis albovittata .......................... Novaculn vantcolensls .......... ........ I ...................... Novacula Iniistius pavo.. .:. 
Novacula Iniistiou nigra ...... ........ Novacula Iniistius) tetm~ona.. :. 
,I 111is duperrei ................................... 
Julis urnbrostigma ..... ., ....................... 
.Iulis purpureua ................................. 
Julis ruppellii ................................... 
Julia obscura ........ .; .......................... 
Gornphosuu tricolor .............................. 
Q om hosus varius.. ............................. 
chi18 inermis.. ................................. 
Coris multicolor ................................. 
Coris pulchprrima ............................... 

Kuhlia malo. 
Priscanthus meeki. 
Amia snyderi. 
Amia maculifera. 
Amia viresoens. 
Mulloides pflugeri. 

.......... .............. .......... .......... .......... 
111.4 

485 .......... Laysan.. ............. Mulloides brythrinus. 
486 1.. ... 1. ... ./ Lavsan and Honolulu I Mulloides aurifiamma. 

Laysanand Honolillu 
.do.. .............. 

Houoli~lu ............. 
Laysun ............... 
Honolulu ............. ......... .............. do.. 

4117 ............... do.. .............. Upencus teniopterus. 
487 .............. .do ................ Monotaxis grandoculis. 
488 I ............... I do.. .............. I Chretodon setifer. 

489 .............. .do ................ Zanclus canes6eus. 
489 .......... 
490 1 .......... I Honolulu ............. 
4~ .......... Hon~ 
490 .. :. ...... Honc 
490 .............. .do ................ Chilod $91 ............... do ............ ....I soorpa I I .v---,..,.. ..-> ....... ...I... 

490 I.. ........ 1 .:... do ................ 1 I'an~cirrhitcs fomteri. 
~ l u l u a ~ ~ t l  1.ayeul Cirrhit~~s mnrmorntus. I )lulu.. .......... ., I'nrnc-irrhites c i ~ ~ c t ~ ~ s .  

uctyluu vlttatus. 
 lopsis is pibboan. 

rvr I.. ........ n u r ~ u ~ u r ~ r  IIIIU I ~ I I Y Y I I I I  I nu~wentrus S L ~ Y ~ ~ I ~ O D S .  
492 ............... do ................ Holocentrus diademb. 
492 ...... .z.. Honolulu.. ........... Myripristis murdjan. ................ ............. 492 I / ..do Holotrachvs lima. 

~ruueexi i~ i~ .  
putus duwumleri. 

lsoma fluvesccns. 
.. ................ ....... rvs I.. .I.. .uu I r1rp1kt118 olivaccus. 

493 do ................ Hepatus atramcntatu~. 
493 .......... Honolulunnd Laysan. Hepatus sanctvicensis. 
493 .......... Honolulu.. ........... Heoatus aohilles. 
494 ........... do ................ Hepatus elon atus. . . ................ 494 I.iV, I . .  .I::. .do / Zebrtlsoma vcjiferum. 
494 I.. ....... .I.. . ..do. ....... .... ... ./ Ctenoc 
,,.E r*---,... > v .......a ---A. 

llretus strigosus. 
rva .......... I I U I I U I I I I I I ~ I ~ U  L U ~ ~ I I I I  .I ~car~trluruu unicornis. 
495 1.. ........ I ROIIO~IIIU..  ........... Cnllicanthua liturnt~rs. 

495 .............. .do.. .... 
495 .............. .do ................ Carangc 4;: .............. .do ................ Decapte I I > -  I "^A_ ^. 

..........I ~ r a a h c r o  s crumenophthalma. 
titles ferdau. 
rus pinnulatus. 

YJU .............. .UU ................ ul;umuoroides toloo arah 
490 1.. ........ 1.. ... do.. .............. / ~cornberoides sanctf~etri. 
490 111, 5 ........ do.. .............. Osurus schauinslandi. 
497 I.. ...... ..I.. ... do.. .............. / Malncanth~ls oarvininniu. 
497 1.. ........ 1 Lavsan ............... i Antennnrius 6ornmkmo11ii. 

~lacunthus oricntnlis. 
Snlnrias edentnlna 

Honol nluand Luvscrn I Aulostomus valentini. ;g 1.. ........ 1 Honolulu ............. Chromis ovalis. 
Honolnlu and Ltrvsan I Abudefduf abdominalis. .......... 

606 ................ do ................ Iniistius puvoi~i~lus. 
605 I\','L. ........ do ................ Inll~tius nigcr. 
,505 ............... do ................ lr~iistlus uavo~~inue. 

502 
-503 
603 
604 
604 
604 
604 

.......... / Honolulu ............. Gomphouus tricolor. 
607 .......... I.. .. .do.. .............. Qom hosus varlua 

.......... . ............... 607 I.. .do. 1 ~hei!o lnermir 

.......... LII~HILII ............ ....I Abudefduf sordidus. 

.......... 11d11olulu ............ Duecvll~rsulblscllu. ............... do.. .............. ~cpiilaplois ~tlbotrcniutus. 

............... do.. .............. Cheilinus dlugrun~mua. 
..........I..... do ................ Cl~cilinl~s birnnculnt~~n. 
..........'... ..do.. .............. Stethojuli~ albovittuht. 

.. ................ ..........I.. .do I Novuculichthss ta11111ms. 

5W / V, 2.. ... Ho~~ololu nnd Ifiysan Coris ve~nlsta. I I 607 .......... Honolulu.. ........... Julia pulcherrima. 
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Fist~e.~ obtained at the IIawaiian Inlands by Dr. Sct~uuimland i n  1896 and 1897-Continued. 

Nominal species. lhge.'ll't:~gdl Locality. I Present identification. 

...... Coris at' enteo-atriala.. ................... ., 
Coris scfauinslandii ............................. 
Pse~doScfl~S troschelii ......................... 
Pseudoscarus bataviensis ....................... 
Pseudoscarus sumbawensis ..................... 
Callyodon genistratus.. ......................... 
Callyodon spinidens ......................... , .. 
Platophrys pavo.. ............................... 
Platophrys pantherinus.. ....................... 
Hemirhamphus pueiffnu,. ....................... 
Belone anriulata ;. .; ............................ I ............................... Belone platyura.. 
Exocoetus brachypterus ......................... 
Exocoetus bahiensis ............................. 
Exocoetus neglectus. ............ ... ............ .................. Synodus varius. ...... ........ 
Albula glossodontn.. ............................ 
Elopsmur uu .................................... 
Chanos chanos .................................. ........................... Conger marginatus.. 
Mnrwla fiavimarrinata.. ....................... 

509 ........ Laysan ............... Callyodo~l eryythrodon. 
609 1:: ........ 1 Honolulu ............. 1 Crv~totomus 

... Honolulu.. ........... 
.do ................ 

508 .......... Laysan ............... 
508 .......... Honolulu.. ........... 

Coris rosea. 
Coris ballicui. 
Callyodon troscheli. 
Callyodon bataviensis. 

~9 I.. ........ LU~HUII  ............... 
510 ........... ~ o n o l u l ~ r . .  ........... 
511 ............... do ................ 
511 .......... 1,O)'ffln ............... 
512 i .......... Honollllu ............. 

Mnrana 1 a v ~ a n a . L .  ....................... 515 1 VI. 1.2. .I Lavsan .............. .I Gigibthorax lavcianua. 

Crj.btotorn~~k pi). 
Plutoghrvs sp. 
I'lutophrj.~ p~lntherin~ls. 
Hy orhntlrplrulr paciHcuu. 
~ ~ ~ s ~ ~ r u x # i g t r ~ r t e u ~ .  

512 
512 
512 
612 
513 
513 
513 
514 
614 
514 

..--.... ... - ,  ........... ............ .................... Balistes v i h a  -. 
Balistes aculeatus ............................... ........................... Balintes rectangulus.. ............... Balistes (Melanichthys) buniva.. 

................ Baliste. Parabaliates) ringens.. 
Balistes [Linrus) aureolus. ...................... ....................... Monacanthua sp~loaoma.. 
Monacanthus ~ardalis.. ......................... 

.......... ~ d n o l u l u  ............. 

.......... Lays~ln ............... .......... Honolulu ............. .......... HonoluluandLay~an. .......... Lflysan ............... I " i 

.......... .......... .......... ............... 

.......... .......... ............... .............. .......... 
VI. 3 

11u.. ........... 
! ............... 
1lu.. ........... 

n o n u ~ ~ l u  andLay~an. I::::::::::! Lnysan ............... ..............-. do.  ............... .............. .do ................. 1 .......... I Honolulu ............. 

Laysan ............... 
Honolulu andhysan  
Honolula.. ........... 

do. ............... 
Honolulu and Lavsun 
Honolulu.. ............ 

do ................ 
.do.. .............. 

Laymn ............... ............................ 

R&Hstea vidna. * 

Belone plaiyura. 
Parexocetus brachypterus. 
Cypsiluruct bahiens~s. 
Cypsilurua simuu. 
Svnodus variua. 
A'lbula vulpes. 
Elops saurus. 
Chanox chnnos. . 
Lcptoce halus marginatus. 
~yrnnotgorax steindarhneri. in 

Stephnnolepis spilouomus. 
Cantherines cutndwichiensis. -. 

~stracion pun'ctatus.. ........................... 517 do ................ 
Ostraciol~ diaphanus ............................ 517 .......... Laysan and Hawaii.. . 
Tetrodon mar aritatus .......................... 518 .......... Laysan ............... ............... ~et rodon eau8ofasciatw ........................ do 

A number of fishes were obtained by the distinguished ornithologists, Dr. John 
K. Townsend and Mr. Thomas Nuttall, during a trip to the Hawaiian Islands in 1835, 
and by Dr. Townsend alone in 1836. Later, Dr. William H. Jones, U. S. Navy, 
collected some specimens, and later still (October and November, 1893) Dr. Benja- 
min Sharp made a small collection at Honolulu. All of these collections found their 
way to the Philadelphia Academy and were reported upon by Mr. Henry W. Fowler 
(1900). Of a total of 101 species, 6 were regarded as new and 8 were too badly 
preserved for positive identification: The list is as follows: 

Ostracion lenti inos~rm. 
~ac tor ia  galeofon. 
Canthigaster actator. 
~anthigaster6itm~iatus. ............... ................ Diodon maculatw.. ............................. 618 do .............. Careharim (Prionadon) gangetictls ............. 519 : do ................. ............... Galeos vulgaris.. ............................ 519 do ................ 

Aetobatiu narinari.. ............................ 519 .............. .do ................ I I  I 

Rshes recorded from the Hawaiian Inlands by Henry W. Fowler in 1900. 

Diodon holacanthus. 
Carcharin8 ncriiotes. 
Guleus japonicus. 
Stoasodon narinari. 

Nominal ~pecies. Pre~ent  identification. 

............................................... Leiuranus semicinctus.. 
Myrichth s magniflcus ................................................ .................................................. ~yeodont& eurosts.. .............................................. Lycodontis acutirostris ...................................................... Lycodontis kaupi 

......................................... Lycodontis pseudothrmoidea. .......................................... Lycodontis parvlhuricliiulis.. ...................................................... Echidna zonata.. ..................................................... Echidna polyzona ........................................................... El0 ssaurus ............................................... Stag horus purpureus.. 
SynoSuss/ra i ........................................................ 
saurida tumxl:. ....................................................... .............................. ............ Rhinoucopeluu cornscans .,.. ---.-... ...................... Hemiramohus d e ~ a u ~ e r a t ~ r s . ~  .... . . 
Parexoc@tos mesogaster.. 
Exorretus volltal~s.. 
Aulostomuachinerrsis 

............ 
XVIII 3 . .  
xv111: 4 . .  1 Xvlll 
xv111: 6.. ............ 
XVIII. 1.. I XVIII. 2 .  .I 

' ............ 
XIX I... . 
x1x:  2.. .. ............ ............ 
XIX,Y .... 

Lelnranus semicinctus. 

Gymnothorax layaanus. 
Echidna zonata. 
Echidna zonata. 
Elops saurus. 
Anchovia purpureu. 
Synodus varius. 
Saurida gracills. 
Centrobranchus chrcrocephaluu. 
Hemiramphus depauperatus. 
Parexoccetus brachypterus. 
Exoccetux volitans. 
Aulostomus Valentini. 
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Fishes recorded from the l iawi ian  Islands by Henry W. Fowler in 1900-Continued. 

Nominal species. /Page.I P1;,":gd 1 Present identiflcation. 

Mugil kelaartii ........................................................ 
Sphyrsena commeraonii.. ........................................... 
Polydaotylus pfeifferi. ................................................. 
Myripdstis murdjan.. ................................................. 
Holocentrus diadema.. ................................................ .............................................. Holocentrus diploxiphus ....................................... Trachurops crumenophthalmus 
Caranx latus.. ............... ... ..................................... 
Kulia malo ............................................................ 
Epinephelus fuscoguttatus ............................................ 
Aprion microle is ..................................................... 
S arosomus unkolor.. ............................................... 
CTrrhitea foratcri.. ..................................................... 
Tetradrnchmum trimaculatum.. ..................................... 
Eupomaoentrus nigricans ......................................... 
Abudefduf sordidus.. ......... ... ...................................... .............................................. Abudefduf sexfasciatus. ................................................... Abudefdof limbatus 
Anampses creruleopunctatus.. . .. ................................... 
Anam ses cuvieri ...................................................... 
Stetho ulis albovittuta.. ............................................... P ................................................... Stetho ulis axillaris.. ........................................ Macropharyngodon geoffroyi.. 
Hernipternnotus cope&. ............................................... 
Thalassoma ancitensis.. ........................................... 
Thalamma hcbraica.. ................................................ ........-.................. Thalaasoma purpurea.. .................. -- ........................ ~omphosus tricolor.. .................... .---. 
~omphosus varius ..................................................... ......................................................... Coris gaimardi 
Coris aygula ......................................................... ..................... ...... Coris Ravovittata .................. .-. -. 
Cheilio inermis ........................................................ 
Scartichthys auritus.. ............................................. ........................................... Cryptotomus eandwicensis.. 
Scarus oviceps ......................................................... 
Forcipiger lon irostris.. ............................................. 
Chretodon milgris.. ............................................... 
Chstodon setifer.. ..................................................... 
Chretodon biocellatus.. ................................................ ............................................. Chretodon unimaculatus.. ........................................... Chretodon quadrimacnlatus 
Chretodon ornatiwimus ................................................ 
Chretodon tau-nigrum .............................................. 
Zanclus cornutus ................................................. 
Monoceros unicornis.. ................................................ 
Teuthis triostegus ......................... :. .......................... 
Teuthis guttatus.. ..................................................... 
Teuthis annularia.. .................................................... 
Teuthis achilles.. ................................................ 
Balistapus bursa.. ..................................................... 
Balista us rectan ulus ............................................ ................................................ Canthigermis ocuqatus ........................................... Cantherines mndwichiensis ............................................... Monacanthus spilosoma 
Spheroidcs florealis.. .................................................. 
Ranzania makua .................................................. 
Bebastopsis guamensis ................................................. 
Sebastnpistea strongia ................................................. 
Scorprenopsis diabolus.. ............................................... .............................................. Caracanthus maculatus.. ........................................... Cephalacanthus orientalis.. 
Eleotris fuscus ......................................................... 
Qobius albopunctotus.. ............................................... 
Qobius papuends ................................................ 
Awaous genivittatus.. ................................................. 
Awaous crassilabris.. .................................................. 
Remora albeacens ................................................ 
Petroskirtcs fllamcntosus.. ........................................... 
Salarias edentulus ..................................................... 
Salarias gibbifrons.. ................................................... 
Salarias variolosus.. ................................................... 
Salarias brevis.. ...................................................... 
Brotula townaadi. .  .................................................... ........................................... Antennarius commersonii.. 

a Pmbably not Hnwaiinn. 
F.C.B.1903-L 

600 
601 
601 
501 
601 
M)1 
601 
501 
602 
602 
602 
602 
502 
603 
603 
604 
504 
M)1 
50G 
606 
608 
608 
608 
608 
610 
510 
510 
510 
610 
610 
510 
611 
511 
511 
512 
612. 
612 
512 
612 
612 
612 
612 
513 
613 
613 
613 
513 
513 
613 
613 
614 
614 
614 
614 
614 
514 
514 
616 
616 
516 
616 
516 
616 
517 
617 
617 
617 
517 
61: 
617 
617 
618 
518 
618 
619 

............ ............ ............ ............ ........... ............ ............ 

.......... .: ............ ............ ............ ............ ............ ............ ............ 

............ ............ ............ ............ ............ ............ ............ ............ 
XX, 1.. ... 
............ ............ ............ .......... .'. ............ ............ ............ .....-...--. 
............ ............ ........... ............ ............ ............ ............ ............ ............ ............ ............ ....... !. ... ............ ............ ............ ............ 
............ ............ ............ ............ ............ ............ ............ 
XX, 4.. ... ............ ............ ............ ............ 
XX, 6.. ... ............ ............ ............ ............ ............ ............ ............ ............ ............ ............ ............ ............ 
XX, 3.. ... ............ 

Mugil cephalus. 
Sphyrrena commersonii. 
Polydactylus sexfllis. 
Myriprif4tis murdjan. 
Holocentrua diadema. 
Holocentrus diploxiphus. 
Trachurops crumenophtbgl~nt~. 
Carangus forsteri., 
Kuhlia malo. 
Epinephelus uernus. 
A silus micro%on. 
d n o t a x i s  grnndoculis? 
Paracirrhites forstcri. 
Dascyllus albisella 
Pomacentrus jcnkinsi. 
Abudefduf sordidus. 
Abudefduf abdominalis. 
Abudefduf imparipinni8.a 
Anampses C U V ~ C ~ .  

DO. 
Stetho ulis albovit.tatn. 
Stethojulis axillann 
Macropharyngodon geoffmy. 
Hemipteronotus copei. 
Thalaasoma aneitense. 
Thalassoma duperrcy. 
Thalnssoma purpureum. 
Oomphosus tricolor. 
Gbmphosus varius. 
Julis gaimard. 
Coris ay 111a.a 
~ o l i s  eyfouxii. 
Cheilio inermis. 
Scartichthys sauritu8.a 
Calotomus smdvicends. 
Callyodon oviceps.a 
Forcipiger lon rostris. 
Chretodon milgris. 
Chretodon setifer. 
Chstodon lunula. 
Chretodon unimaculatus. 
Chstodon quadrimaculatus. 
Chretodon ornatifflimus. 
Chretodon lunula. 
Zanclus canesccns. 
Acanthurus unicornis. 
Hepntus sandviccnsis. 
Hepatua guttatus. 
Hepatus matoides. 
He atus achilles. 
~aBstes  b u m .  
Balisto us rectangulus. 
Cnnthi$ermis an ulosus. 
~antherines snndrwichiensfs. 
Stephanolepis spilosomus. 
Spheroides florealis. 
Ranzania makua. 
Sobaatopsis kello gi. 
~ e b a s t a p ~ t e s  gibEw. 
Scorpconopsis gibbosa. 
Caracanthus macvtlatus. 
Cephalacanthus orientalis. 
Eleotris sandwicicnds. 
Mapo fuscus. 
Awaous stamincu~. 
Awaous genivittatus. 
Awaous stamineus. 
Echencis rcrnorn. 
Petroscirtes 8p.a 
Salarias edentulus. 
Alticus gibbifrons. 
Alticus variolosus. 
Alticus brevis. 
Brotula multicirrata. 
Antennariw commcrsonii. 
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By far the most important studies of the fishes of the Hawaiian Islands that had 
been made previous to the present investigations were those carried on by Dr. Oliver 
Peebles Jenkins. I n  the summer of 1889, Dr. Jenkins, then professor of biology in 
De Yauw University, now professor of physiology in Stanford University, fitted out 
an expedition to make collections of the fishes of the Hawaiian Islands. He was 
accompanied by Mr. George C. Price, now associate professor of zoology in Stanford 
University, and Mr. Oscar Vaught, then students of De Pauw University. Tho 
expases  9f the expedition were shared by De Pauw University, Indiana University, 
and Dr. Jenkins himself, the former institution paying the major part. Severd 
weeks were spent a t  Honolulu by Dr. Jenkins and his students, and a brief trip was 
made to Hilo. The collection obtained was vastly larger than any previously made, 
and contained no fewer than 140 genera and 238 species, of which 7 genera and 78 
species have been described by Dr. Jenkins as new. While engaged in studying his 
own large collection, several smaller lots of Hawaiian fishes came into Doctor Jenkins's 
hands, viz: Sixteen species of shore fishes obtained a t  IIonolullu by the U. S. Fish 
Commission Steamer Aljatross in 1891 while making the Hawaiian cable survey; 18 
species secured by Dr. Jordan at Honolulu in 1896, when the Al6atross stopped at 
that place while on the fur-seal investigation; a small collection made a t  Honolulu in 
1898 by Dr. Thomas D. wood, then of Stanford University; another small collection 
obtained by Dr. Wood in 1899; a single example of Rar~zania makua sent to Stan- 
ford University by Mr. C. B. Wilson, of Honolulu; a few species obtained at Hono- 
lulu by Dr. Jordan and Mr. John 0. Snyder when returning from their expedition to 

'Japan in 1900; and lastly, a small collection made in 1900 a t  various places among 
the Hawaiian Islands by Mr. Richard C. McGregol.. These, added to the collectionn 
made by Dr. Jenkins, make a total of 147 genera and 254 species, of which 7 genera 
and 94 species were thought by Dr. Jenkins to be new. Besides the 94 species 
regarded as new, 62 other species were for the first time recorded from the Hawaiian 
Islands, making a total of 155 species added to the fish fauna, which up to that time 
consisted of but 99 known species. Four papers have resulted from Dr. Jenkins's 
studies of these collections-three preliminary (1895, 1900, and 1901), and a final 
paper (1903), giving a full account of all the species represented. Following is a 
list of the new species and new genera described in these various papers: 

Nm q e d e s  o f j s l ~ e s  from the Iiawaiian Iwlunds, in various collecfiions, reported on by Dr. 0. P. .Jmlcins. 

Nominal species. I Page and figure. I Type number. I Present identlficntion, 

1895. I L. 8. JI. U. *r 
Rnnzania makun .................................... 779, f r ~ l l t i ~ p i e c ~  ...................... I Itaiieania mnkua. 

1900. 
Macrophnryn odon aqnilolo.. ....................... 
~alichteres ir?ddescens .................... .z.. ....... 
Halichceres lao ...................................... 
Coris lepomis ........................................ 
Hemicorfs remedius .................... .... ........ 
Hemieorfs keleipionis.. .............................. 
Thalamoma yrrhovinctum ......................... 
Novarulichttys woodi ............................... 
Novnculichthys entarg.yreur.. ....................... 
Hemipteronotns umbnlatns ......................... 
1niimus lencomnus.. .............................. 
IniLstius verater. ..................................... 
Cheilinns zonnrus.. .................................. 
Anampses evermanni.. .............................. 
Calotomus irrndinns ................................. 
Scams brunneua.. ................................... 

46 fig. 1 ........... 
'47: fig. 2 ........... 
48, fig. 3 . .  ......... 
48, Bg .4 . .  ......... 
49, fig. 6 . .  ......... 
61, fig.6 ........... 
51 fig. 7 . .  ......... 
62:fig. 8 ........... 

........... 63, flg. 9 .......... 53, fig. 10 ......... 9 ;g ;; : ......... 
.......... EG: fig: 18 
.......... 57, fig. 14 

58, fig. 16 .......... 
59, fig. 16.. ........ 

6130.. ............. 
6181.. ............. 
6132.. ............. 
12141.. ............ 
6133.. ............. 
6049.. ............. 
6130.. ............. 
0029.. ............. ............. 6984.. ............. 6135.. ............. "37.. ............. 5990.. ............. 6134.. ............. 6130.. 
12L4'1.. ............ 
(i139.. ..... :. ..... 

Macropharyngodon eoffroy. 
~aliehmres ornntim&us. 
Halichceres lao. 
Julis lepomis. 
Cori~ venusta. 
Coris rosea. 
Thalnssoma duperrey. 
Novaouliohthys woodi. . Do. 
Hemi teronotus umbrilatus. 
1niktks pavo~iinus. 
llliistins niger. 
Cheilintls hexagonatus. 
Anampses evermanni. 
Cnlotomurs irrndhns. 
Callyodoll bru~~neus. 
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New species of jishes,from tltc Iinu~niinn Islands, in  various co2lections, etc.-Continned. 

Normal species. Resent  identifiration. 
- - -- 

1900. 
6140. .............. Callyodon gilbcrti. 
G141.. ............. Callyodon Daluca. 

............... . . . . . . .  Scarus gilberti ..... .. -. ...................................... Scarus paluca ....................................... Scarus ahula.. .................................... Scams miniatus.. ................................ Pscudoscarus jordani .......................... P~clldocheilillus octotrcnia 

6142.. ............. Callyodon Ehula. 
12144.. ............ / Callvodon miniatus. 

.......... 59 flg 17 .......... GO' fig: 18 .......... 61' fig. 19 .......... 62'fig 20 

.......... 651 fig: 21 

.......... 64:.fig. 22 
12143 .............. Calljrodon ordani. ............. 61,. ./ ,cudoc~cilinus octotrcnia. 

1901. .................................... Sphyrsna hclleri ................................ Sphyrana snodgmasi 
.................................. Anthias fuqcipinnis 

Apharcus flavivultus ................................ 
......................... Eupomaccr~trus n~argirultus ....................................... Chromis vclox ............................. Chstodon mnntelligcr.. ............................ Chretodon splrenospil~rs.. 

................................ Ostracion camurum.. ................................. Ovoides latifrona --- 
Tropidichthys trctator ............................... 
Eumycterias bjtaniatue ........................ .--.- ............................... Scorpanopsis cacopsis .............................. Parapcrcls ptcrostigma 
Brotula marginalis .................................. 

1903. ................................. Dasyatis hawaicnsis 
Busyatis sciera.. ..................................... ................................. Congrellus bowcrsi.. 
Microdonophis macgrcgori .......................... 
Murrcna l a m y a .  ............................ .- ...--. ...................................... Murrena kau la 
Gymnothorax ~ ~ u c ~ s t i c t l l s  ....................... .--. ......................... Gymnorhorax gmcilicnud~~. 

....................... Gymnothorax thalassopterus 

........................ Gymnothorax leucacme -. ............................... Gymnothorax ercodes 
Echidna leihala ..................................... 
Echidna villcta ...................................... 
Echidna obscura.. ................................... 
Echidna psalion ..................................... 
c psilurus atrid nis ................................ 
d y r i  ristis scaicf ... :. ............................. 
ScrioPa spama ....................................... 
Dccapterus canolioides .............................. ................................. Carangus hip  oidcs 
~ a r a n g u s  rhagdotus ................................ ................................... Carangus politus.. 
Wwlcria brachygrtrmmus ........................... 
ADoeon menescmus ................................. 

Calotomus snyderi ................................. 467' fik 25 ......... 50860.. ............ calotomus shyderi. 
Scarldea zonarcha ................................. 468: fig: 26.. ....... 60851.. ............ Scaridea zonarcha. 
Scaridea balia ....................................... 4fi9.flr.27.. ....... 50862. ............. I Rrnridea balia. 

387, flg. 1 .......... 
388 flg. 2.. ........ 
389' fig. 3.. ........ 
890'fig. 4. ......... 
391'tig.5 .......... 
393: fig. 6. ......... 
394 fig. 7 .......... 
395: fig. 8.. ........ 
396 fig.9.. ........ 
398' flg 10.. ....... 
399' fig: 11.. ....... 
400: fig. 12.. ....... 
401 flgs. 13 and 14. 
402: flg. 16.. ....... 
403, fig. 16 ......... 
420,Pl. I 
421 PI. I 
422' fig. 1.. ........ 
422'fig.2 .......... 
423'fig. 3.. ........ 
424: flg. 4. ......... 
4% Ag.5.. ........ 
42~~fif.6 .......... 
4 2 7 : ~  .I1 ......... 

....................... ....... ............ .................................. >..- -. 

.......I ............ ..................................... 
I ' i iu~anthus mccki 450, flg. 20.. 60847.. 
Etclisc~re marahi 452, tlg. 21.. 50714.. 
Pseudupenc~ls porpllyrcuci ........................... 454, Ag. 2'2.. ... ....I 60705.. ............ 
Chru~nis eluphrus .................................. 457,813.23.. ....... 50703.. ............ 
Calotomus cyclurus ................................ 4~6 .  Ha. 24.. ....... 1 50849.. ............ 

... , .. ............ ....... p u t h i s  leucoparcius ................................ 476, fig. 28.. ............... ................ ................. Feuthis umbra.. ..,. 477. ....... ,Teuthis gUntheri .................................... 477 Ag 29.. 
Acanthurus incipiens.. .............................. 480: fig: SO.. ....... ........ Callicanthus mctoposo llron ........................ 481 flg. 81. ....... ~ r o ~ i d i c h t h y s  oahuensis- ... : ....................... 4851 fie. 32.. 

427 fig.7 ... : ...... 
428: ~ g .  8 .......... 
4% fig 9 .......... 
4 2 9 ' ~ ~ :  10.. ....... 
430: flg. 11 ......... 
431 fi 12 ....... 
436: I~:III.:. ...... 
439 fig. 13.. ....... 
442' fi f, 14 :. ....... 
442' P IV ........ 
443) fig. 15.. ....... 
444: fig. 16.. ....... 
446, fig. 17.. ....... 
447, fig. 18.. ....... 
449. fir. 19.. ....... ...--. .. - ----- 

l~riacanthus mccki. 
Etclis manhi. 
I'scudupencus porphyreun. 
Chromis claphrus. 
Calotomus cuclurus. 

U. S. N. ,U. 
49692. ............. 
49693.. ............ 
49695.. ............ 
49691.. ............ 
49700 .............. 
49698.. ............ 
49699.. ............ 
49705.. ............ 
49697.. ............ 
49696. ............ 
49708.. ............ 
49702.. ............ 
49690.. ............ 
49701.. .......... :. 
49694.. ............ 

....................... .I.. ... .............................. 
60689.. ............ 
50721 .............. 
50W. ............. 
W4.. ............ 
60V.31.. ............ 
50679 .............. 
60019 .............. 

Sebastapintes galactacma ............................ 496, flg. 40.. ....... 60692.. ............ Scbusta~istcs galactacma. 
Dendrochiros chloreua.. ............................. 498, fig. 41.. ....... b0701.. ............ Dendrochirns chlorcus. 

....... ............ Eviota c~ iohancs . .  .................................. 601. fle.42.. 60'120.. 1 Rviotn cnfnhnnes. 

Sphgrsna helleri. 
Sphymna commcrsonii. 
Pseudauthias fuacipi~luis. 
Aphareus flavivultu.q. 
Pomaccntrus jenkinsi. 
Chromis ovalis. 
Chretodon miliaris. 
Chstodon unimacnlatl~s. 
Ostmcion scbre. 
Tctraodon lacrymatus. 
Canthigaster actator. 
Canthigastcr bitaniatus. 
Scorpsno sis cncopsis. 
Osunls scl?auinslandii. 
Brotula marginalis. 

Dasyatis hawaiiensis. 
Dasyatis uciera. 
Congrellus bower& 
Microdonophismacgregori. 
Murana kailure. 
Murana kailua. 
Gymnothorax leucostictt~s. 
Gymnothorax.gracilirauda. 
Gymnothorax f lavimargi~r~~-  

GOGW .............. 
60843.. ............ 
,50844.. ............ 
50687.. ............ 
50686.. ............ 
606%. ............. 
50713.. ............ 
5070%. ............ 
50846.. ............ 
60846.. ............ 
60710.. ............ 
60711.. ............ 
50709.. ............ 
60699.. ............ 
60700. ............. 

Iacioria gnleodon .. .I.. ............................. 
Diodon rludifrons.. .............................. 
Cirrhitoidea blmacula ............................... 
Sebastopsis kello i ................................. 
Seba~ ta~ i s t ea  c o r ~ f f i c o l ~ ~  ............................. 

tU8. 
Gymnqthorax petclli. 
Gymnothorax crcodcs. 
Echidna leihala. 
Echidna zonab. 
Echidna obscura. 
Echidna psnlion. 
Cypsilurus atrisi nis. 
Myri ristis sealcf 
ScrioP. sparna. 
Decaptcrus pinnulatus. 
Carangus i nobilis. 
~ a r a n g u s  rfabdotus. 
Caraugus politus. 
Foa brachygramma. 
Amia menesnmus. 

487' RE. 34 ......... 
4 8 8 ' ~ ~ .  35.. ....... 
489:fig.36. ........ 
-492 Hg.37.. ....... 
493: fig. 88.. ....... 

Chlamydek l~~t iccps . .  ............................... 60s; ti;. 4d.. ....... 50710.. ............ 
Gobionc!llus lonrhotus.. ............................. 503, lig. 41..  ....... 501398.. ............ 
E~rypnins ollgolepia. ................................ 604,llg. 45.. ....... 60716.. ............ 
Triptcrynion atricege ................................ 506. fla. 46.. ....... 60719.. ............ 

Subastapisteu coniorta ............................... 496. fig. 39.. ....... 

Cfriam);&i lnticeps. 
O x y u r ~ ~ l r t h \ ~ s  lollcllot~~s. 
~nyl)niasol l  olcl~is. 
1~nnear,tcrvuqua atriccnu. 

Salarias Ey ho. ....................................... 606, fig. 47.. ....... 
salarias safbns  ..................................... 608, fig. 48.. ....... 
Salarias rutilus ...................................... 609 flg.49.. ....... 
Aspidontus brunneolus ............................. 610:fig.60 ......... I 

60717.. ............ 
50864.. ............ 
60702 .............. 
60694. ............. 
50691.. ............ 

. ~ a c t o r r a  galedon.  
1)iodon n~rdifrons. 
Cirrhitoidc~r blrnnc~rla. 
Sebastopsis kello i. 
~cbastapistcs cor%icole. 

60693.. ............ 

MHi97.. ............ 
60696.. ............ 
MHi96.. ............ 
64718 .............. 

Sebas tn~ i~ tcs  coniorttr. 

. Scartichth?izebra. 
Alticns gihifrons. 
Alticuu gibbifrons. 
Enchelyurusatcr. 



2 0 BULLETIN OF THE UNITED STATES FISH COMMISSION. 

In  1901 Mr. Alvin Seale, curator of fishes in the Bernice Pauahi Bishop Museum, 
a t  Honolulu, published a short paper on Hawaiian fishes. This paper contains 
descriptions of 7 species, 6 of which were regarded. as new. The list follows: 

Nominal species, Page. Figuro. nl&2 1 1 Identillention. 

Epincphelus quernus. 
Novaculichthy~ woodl. 
Apsilus brighami. 
Balistes fuscolineatos. 
Scorprenopsis caco sis. 
Stephanolepis aybopunc. 

tatus. 
Thalaaroma purpurcum. 

Epi~~ephelus  quernur .................................................. 
Novaeulichthys lutloo ................................................. 
Serranos brig/~usai.. ................................................... 
Balistes fuscolineutwr .................................................. 
Scorpmiopsia cocopsis.. .. .. ........................................... 
MonacatlthusaU~op~inc1atur.. .......................................... 
Thala%soma berendli.. ...........................................-.-... 

-- 

INVESTIGATIONS BY T H E  U. S. F I S H  COMMISSION I N  I~OI-2. 

. The foregoing is iL brief summary of thc ichthyological work that had been done 
on the Hawaiian fauna previous to 1901. I n  that year the U. S. Fish Comn~ission 
undertook a somewhat comprehensive investigation and study of the aquatic resources 
of the Islands. The plan adopted contemplated field investigations extending over 
two seasons, the first (1901) to be devoted to the shore fishes and the fresh-water 
species, and the second (1902) to be given primarily to the deeper water fauna. 

The general direction of all the investigations was placed in the hands of the 
present writers, and the first field party arrived a t  Honolulu June 5, 1901. This 
party consisted of Dr. David Starr Jordan, president of Stanford University; Dr. 
Barton Warren Evermann, ichthyologist of the U. S. Fish Commis,rion; Mr. Edmund 
L. Goldsborough and Mr. .John N. Cobb, of the U. S. Fish Commission; Mr. Albertus 
H. Baldwin and Capt. Charles B. I-Irxdson, artists; Mr. Michitaro Sindo, of Stanford 
University; Master Knight Starr Jordan, volunteer assistant, and Dr. William H. 
Ashmead, of the U. S. National Museurn. Mr. Cobb mas assigned to the study of 
the statistics and methods of the fisheries; Messrs. Baldwin and Hudson gave their 
time to securing paintings in life colors of such species as could be obtained and kept 
alive in aquariums long enough to be painted. Dr. Ashmead directed his r.fforts to 
maEing collections of insects in the interest of the U. S. National Museum. On July 
17 Dr. 0. P. Jenkins joined the party at Honolulu and remained until September. 

Most of the collecting was done at Honolulu, though visits were made to Hilo, 
Lahaina (Maui Island), Kailua, Molokai, and other places. The excellent market a t  
Honolulu, through the market inspector, Mr. E. Louis Berndt, furnished the richest 
and largest part of the collection, while great numbers of specimens were obtained 
by ourselves in shallow water and on the coral reefs about Honolulu and Waikiki; 
also a t  Moana Lua, Waianae, Waialua, Waimea, and Heeia. Kailua and Honuapo, 
Hawaii, which were visited by Messrs. Jordan, Goldsborough, and Sindo, also 
afforded exchllent collecting. 

In  March, 1902, the Fish Commission steamer Alfiatross was sent to the Hawaiian 
Islands to continue the investigations by paying special attention to the deeper-water 
fauna. The vessel was in conlmand of Capt. Chauncey Thomas, U. S. Navy, and the 
scientific staff consisted of Dr. Charles H. Gilbert, Stanford University; Dr. Charlw 

.. 



FISHES OF HAWIIIAN ISLANDS. 2 1 

C. Nutting, University of Iowa; Mr. Fred. M. Chamberlain, assistant naturalist, 
and Mr. A. B. Alexander, fishery expert, steamer A16at.ross; Prof. John 0. S n ~ d e r  
and Mr. Walter I<. Fisher, Stanford University. The AI6afross devoted the entire 
spring and summer to the investigations, rnnning many lines of dredgings, develop- 
ing fishing banks about the islands, and collecting in favorable localities, including 
Laysan, Bird, and Necker islands, some 800 miles to the northwest, The vessel 
returned to San Francisco September 1. 

The collections made during the investigations carried on during these two sea- 
sons are doubtless the largest and most important ever made in the Pacific. They 
embrace many thousand specimens of fishes and even greater numbers of crustaceans, 
mollusks, and other invertebrates, The various groups have been assigned to special- 
ists for study, and a number of reports have already been received. The early pub- 
lication of all in the Bulletin of this Conlmission is contemplated. Those so far issued 
include a general report by the present writers (1902), a statistical report by John N. 
Cobb (1902), two papers giving descriptions of new genera and species (1903) by the 
present writers, a report on the shore fishes collected by the Al6at?*oss, by John 0. 
Snyder (NO&), several papers on the birds of Laysan Island, by Walter K. Fisher 
(1903) and Dr. C. C. Nutting (1903), and a short paper by Jordan and Snyder (1904) 
on a small collection sent in by Mr. Max Schlemmer, from Laysari Island; also a short 
paper by Henry W. Fowler ( l l ) O P ) ,  co~~taining references to a number of Hawaiian 
fishes and descriptions of a few species thought by him to be new. 

The preparation of the final report on the immcnse collection of fishes has 
involved an enolmous arnount of work, including a critical examination and study of 
all literature pertaining directly or indirectly to the ichthyo1og.y of the Pacific. 
Not only were the thousat~ds of specimens of the I-Iawaiian collections examined 
critically and the characters of each carefully determi-ned and tabulated,, but advantage 
was taken of the possession of the very large collection of fishes made in Samoa in 
1902 by Doctor Jordan. The study of that collection has thrown much light on 
many questions previously obscure and has contributed greatly toward a proper 
understanding of the Hawaiian fish-fauna. Similar use was made of the very exten- 
sive collections made by Jordan and Snyder in Japan in 1900. 

In  the examination of the specimens and in various matters connected with the 
preparation of this report, the writers have been assisted greatly by Messrs. Ed~nund 
Lee Goldsborough and Clarence Hamilton Kennedy of the United Sttltes Bareau of 
Fisheries, and by Mr. Henry Weed Fowler of the Philadelphia Academy of Sciences. 
Mr. Fowler and Mr. Goldsborough spent several months a t  Stanford University 
making corriparative measurements of specimens. Mr. Icennedy and hlr. Golds- 
borough rendered valuable assistance in verifying descriptions and references in 
synonymy. Dr. William Converse Kendall and Mr. Thomas E. B. Pope of the 
Bureau of Fisheries also assisted in the veritication of descriptions and the prepara- 
tion of tables. To all these gentlemen we take pleasure in expressing our indebted- 
ness. And we wish again to express our deep obligations to Mr. E. Louis Berndt, 
the efficient inspector of the fish market at Honolulu, for his keen interest in our 
work. His knowledge of the fishes of the region enabled him to add many species 
to our collections which we otherwise would not have secured. 
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In  the first paper published by the present writers in 1903 aregiven descriptions 
of 57 new species and 6 new genera, as follows: 

Pishes from the IIawniian Island8 preuiously described by l l~e  present writers. 

Carcharins phorcys. . Anthias kelloggi. Scams jeukinsi. 
Microdonophis fowleri. Apogonichthys waikiki. 8carur lnliin. 
&Iurena kailue. Apogon snyderi. Scams borbortis. 
Gymnothorax vinolentus (=Enchely- Fowlerin, new genlls. Teuthis atramentatus. 

nnssa vinolentos). I'riacunthns nlslnua. Pachynathus nycteris. 
Gymnothorax steindachneri. Bowersia, new geniis. Lagocephalos oceanicus. 
Gymnothorax goldsborougbi. Bowersia violcseens. Ostrncion oah~iends. 
Gymnothorax hilonis. Bowersia ulanln. Pterois sphex. 
Echidna zonophen. Etclis evoms. Scorpsnopsis catocnla. 
Rhinoscopelus oceanicus. Sectator aznreus. Dcndrochirus hudsoni. 
Hippocampus flsheri. Ifulloides flnmmeus. Quisquilios, new genus. 
Hippocampus hilonis. Pseudupenens ehrysoncmus. Quisquiliils eugenius. 
Atherina insularurn. Upeneus arge. G~~atholepis knighti. 
Myripristis berndti. Abudeidui sindonis. Gobiopterus fnreimen. 
Jlyripristis chrysereu. Pomaccntrnq jcnki~iai. Vitrarin, new genus. 
Myripristis argyromus. Lcpidttplois strophodeq. Vitraria clarescens. 
Myripristis symmctncuq. Verriculus, new genus. Osurus, new genus. 
Flammeo scythrops. Vcrricolus sanguit~cur. Jordatiicus l~mbratiliu. 
Holocentrus xnntherythms. Pscudocheilinus cvanidus. Engyprosopoti hawniiensis. 
IIoloccntrus cnsifer. IIonlipteronot~iv baldwirii. EIigyprosoporl nre~~icolu. 
Carangus elacate. Xyrichthys nivcilatus. Antennarirts drombus. 
Pi ken tuirora. 

In  a paper by Jordan and Fowler on Japanese fishes (1902) the present writers. 
describe as new Antiqoniu steigzduchne?*i, basing the description on specimens taken 
a t  Hilo, Hawaii. 

In  1903 (Jordan and Evermann 1903a) one new genus (&cujzdus) and two new 
species (Fro1)idiclithys psegrna and lracundzls siqntyer) were described. 

Snyder (1904) gives a list of 227 shore species obtained by the Altrcttross among 
the Hawaiian Islands during the investigations of 1902. Of these, 25 species and 2 
genera were thought by him to be new. The new names are as follows: 
Veternio, new genus of Leptocephalids. 
Collybuu, new genus of Bramidse. 
Carcharias insnlnrum. 
Carcharias nesfotes. 
Vcternio verrens. 
Sphagcbranchus flnvicaudus. 
Cnllecllelys luteus. 
Moringun hnwaiienais. 
Gymnothorax nuttiugi. 

Gymnothornx berndti. 
Gymnothornx mucifer. 
Gymnothornx xuntl~ostomus. 
G ymnothorax waiata.& 
Uropterygius leucurus. 
Exonnutesgilbcrti. 
Carttngus chcilio. 
Cartrrigoicles njax. 
Collybus drachmc. 

Apogo~i crythrinus. 
Cirrhilnbrrts jordani. 
I'scudojutis certlsinn. 
Hemipterouot~irr jcnkinsi. 
C h ~ t o d o r ~  cornllicola. 
I Iolnc~r~~tl i r~s fislicri. 
Steplia~iolepis pricci. 
At~teilnnrius nexilis. 
Antennurius duescus. 

A short paper by Jordan and Snydei. (1904) lists the specimens received from 
Mr. Max Schlemmer, Mr. E. L. Berndt, and MI.. I-I. W. Henshaw, recording 37 
species, of which 4 (Br~uchyso~~zophis h~~tsha?ui, A7*iom11/a lurida, Lactol~ia schlenzn~eri, 
and Ante~zna?~ius Iuysanius) are described as new. In  a later paper the samc authors 
describe, also as new, Anziu eve?*j,~an?zi, from Honolulu. 

I n  a paper by Fowler (1904) are recorded 3 species of fishes collected by Dr. 
J. K. Townsend a t  the Hawaiian Islands niany years ago and now contained in the 
Museum of the Philadelphia Academy, one of them (IIolocent?*us g.l~acilispinis) being 
described as new. Mention is also made of a number of other Hawaiian species, 
examples of which were donated to the Philadelphia Academy by the Fish Commis- 
sion, all duplicate  specimen^ of species upon which the present writevs had not yet 
reported. 
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LIST O F  SPECIES O F  FISHES DESCRIBED AS NEW FROM T H E  HAWAIIAN ISLANDS . 
I n  the present report on the fishes of the Hawaiian Islands we have incliided 

not only the Hav-aiian Islands proper. but Laysan and the other small islands known 
as the Leeward Islands. which extend some 800 miles northwcstward from the main 
group; we also include Johnston Island. lying about the same distance southwest 
from Hawaii . The region thus limited constitutes a definite faunistic unit. the 
species being largely distinct from those of the South Sees . 

Following is a list in  chronologic order of all the nominal species of fishes that have 
been described from the Hawaiian Islands . I n  this tabular statement are given 
(1) the name under which each species was described and the authority for it. (2) the 
present identification. (3) the type locaIity. and (4) the year when the description was 
published . Names not now tenable are in  italics . From this table it appears that 
a total of 355 species have been described from Hawaiian type localities . Of this 
number '18 are now regarded as synonyms. which leaves 277 tenable species orig- 
inally described from the Hawaiian Islands . Adding to thcse 168 species known 
to occur at those islands. but originally described from elsewhere. a total of 447 
species is obtained. c o n b t i t u t i n g  the known fish-fauna of that group. exclusive of the 
deep-sea fishes described by Doctor Gilbert in  Section II of this work . 

Complele list qffishes described cu VLCW front t l ~ e  Hawaiian Iblnnds . 

Noniinril species . I I~~cae l i l  idcntificatio~i . 1 Type locality . 1 Scar . 

Clirlctodoi~ loll irvstris Brouusonct ............... 
~ala r ias  gibbi8ons Quoy & Gaimard ............. ......... Tetraodon lacr matus Quay & G~lilnard 
Baliates sandwfchciisis Quov & G~lilnard ........ 
~ h s t o d o n  miliaris ~ u o y  & bnimard ............. 
Xyrichtliys lcclr~sc Quoy & G~~i~nctrd ............ 
Cheilinus 8i12tio81i8 Qlloy & Gaiml~rd ............. 
Julia aimard Quoy & Gnimard .................. 
J ulis 8uperrcy Quoy & ~ a i m a r d  ................. 
Anam yes cuvier Quov & Gaimurtl .............. 
~ o m ~ i o s u s  tricolor Qiloy B Gaimard ............ 
Qomphmus pectoralis Quay & Gaimurd .......... 
Julis eoffroy Quoy & Gc~imnrd .................. 
~ u l i s  faltealun Qaoy & Gaimard .................. 
Julis axillaris Quoy & Galmard .................. 
Mullua multifasciatus Quoy & Gt~imard ......... 
Saurus varie alus Quo & paimard .............. 
~ a u r u s  grac&s Qnoy $ ~ a i m a r d  ................. 
Chietodon luutilntf~s Quoy & Gairnnrd ............ 
Balistcs ai~giilostis Quoy & Gl~imtrrd ............. 
Glyphisodori ubdominalis Quay k t  (fsirnard ..... 
Pomaccntrus ?aigrtcans Quay & Gaimard ........ 
Acanthurus flnvesccns Bcnnett .................. 
Acanthurris strigos~is Bennett ................... 
Blennius marmoratus Bennett .................. 
Blcnnius uordidus Bennett ...................... 
Cirrhites fasclattis Hennett ....................... 
Scanis dubius Bcnnctt ........................... 
Scorpatna asperella Bennett ..................... 
Serranus mvriaster Cuvier & Valericienncs ...... 
Cirrhites macftlosus Be~inett ..................... 
Julis flnvovittatr~s Bennett ...................... 
Julia grecnovii Bennett .......................... 
Chrelodon Premblii Benlielt ..................... 
Chletodon ornalus Gray .......................... 
Chetodon quadrimnculntuu Grny ............... 
Holocanthus nrcuatus Gray ..................... 
Acauthurus ni  rorie Cuvier & Valclicicrines .... 
Call odon ann8viccnsis ~ u v i e r  & Valcnciemics . 
xyr&hthys pavoninus Cuvier & Valcncicnnea .. 
Scarus bennetti Cuvier & Valenciennes ......... 
Julis cvdouxii Cuvier & Valenciennes ........... 
Scan~s'formosus ~ u v i e r  & Valenciennes ......... 
Xyrichthys microlepidotus Cuvier & Valenci- 

ennes . 

............... Forcipiger longirostris 
B~itomacrodus gibbifroiis ................. .................... Tetraodon lucrymatus ............... Cantherincs ~ ~ d w i C h e 1 1 6 i ~  ........................ Che:odon miliaris .................... ~molntes Ieell~$c .................. C ic~linue . trilobatus Ci ............................. Julia gairnard ................ Tlialauuoma duperrey 
Aiinm ses cuvier ..................... ....................... Gompl?osus tricsolor .................... Gomphosua vnrius .............. Macro haryligodon gconroy 
Stetho ulis alboviltata .................... .................. Stctho ! ulis axillnriq 
Pseudupeneus multif~~srialus ........ ....................... Syiiodns varius 
Sauridn grucilis ...................... 
Chztodon lunulu .......................... 
Canthidermis nngulosuu ................... 
Abodcfduf abdomiiialis ................... 
Pomacentrus jenkiiiui ..................... 
Zcbrasomc~ flavc:~cens ................ 
Ctcnochetus atngo\ub ................ 
Alticuamarmorntus .................. 
Blcnnius sordidus .................... 
P~iracirrhites cinctus ................. 
Callyodon dubius ......................... 
Scbustnpi~tes asperella .............. 
Ccplialopholis argus ...................... 
Cirrhitus mnrmoratus ..................... 
Julis flavovittata .......................... 
Julis grccnovii ............................ 
Chr~todon fremblii ........................ 
Chretodon ornatissim~is ................... 
Chretodon quadrimaaulatns ............... 
Holocanthus arcuatus ..................... ....................... Hcpatus elongatus ................... Calotornus aandvircnsi? 
Iniistius pavoniniis ....................... 
Callyodon bennetti ........................ 
Julis evdouxii ............................. 
Cnllyoaon formosns ....................... .................... Cymolutes lcclusc 

.......... Sandwich Islands 
do ...................... ...................... do ...................... do ...................... do .................... HILIVRIJ .......... S~~ndwich  I~11~iids ...................... do ...................... . . . . .d o 

i hlnui ....................... ...................... do .............. Maui; H a w ~ ~ i i  ...................... do 
do ...................... .......... Hawaiian Is l~~iids  

Oahu; Maui ................ ....................... hIaui 
.......... Sandwich Islands 

do ...................... 
do ...................... 
do ...................... 
do ...................... 

Oahu ....................... 
13onolulu ................... 
Oahu ....................... .......... Snndwich Islands 
Oahu ...................... 

do ...................... 
.......... S~~ndwich Islands 

do ...................... 
do ...................... 
do ...................... 
do ...................... 
do ...................... 
do ...................... 
do ...................... 
do ...................... ...................... do ...................... do 
do ...................... 
do ...................... 
do ...................... 
do ...................... .......... Owhycc (Hl~waii) 
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Complete list ofJishes diwribed as new from the EIawaiian Islands--Continued . 

Nominal species . / Preeent identificntion . 1 Type locality . IYeni . 
- . 

..... Cheilinus bimaculatus Cuvier & Valenciennes .. Cheilinus bimaculatus ............... Onarourou (Honolulu) 
Monacanthus s~ilosoma Lay & Bennett ......... 1 Stephanolepis s~ilosomus ............ I Hawaiian Islands a b o u t  

Ophisums semicinctus Lay & Bennett ........... 
Hemiramphus de nuperatus Lay & Bennett .... 
Jnlis bifer. l a y  & iennett ....................... 
Caranx pznnulatua Eydollx & Souleyet .......... 
caranx dellalus Eydoux & Souleyet ............. 
~ ~ ~ i l  chaptali Eydoux & Souleyet .............. 
 obiu us etamineus Eydoux & Gouleyet ........... 

...... ~hironectes reticulatus Eydoux & Souleyet ........ ~hironectes leprosus Eydoux & Souleyet 
........ Munena v&&~nii Eydoux & Souleyet ............. saums limbatua Eydoux & Fouleyet 

Conger marginatus Valenc~ennes ............... 
....... challos cvprineUa Cnvicr & Valenciennes 

Belone carinata Cuvier & Valenciennes ......... ......... ~ ~ ~ ~ 0 3 t ~ ~  simus Cuvier& Valenciennes ............ ~ o l ~ ~ o s t o m u s  cyanoptenlm Bleekera 
~ ~ ~ i ~ b ~ t u s  meleages Agassia .................... 
cirrhites cinctus Gpnther ....................... 
sicydium stimpson1 Gi!l ......................... 
sicyogmter concolor Glll ........................ 
pisoodonophis maqnifica Abbott ................ 
Murrena acutirostrls Abbott ..................... 
Thymideb kaupMAbbOtt ........................ 
'phyrsoidea eurosta Abbott ...................... 
clrrhftcs allen~alvs Gill .......................... 
~ w c y l l u s  albisollaGil1 ........................... 

. J U ~ ~ S  ornatissimus Garrett .................... .. 
 het to don multieinclus Garrett ......... ... ....... 
Cheilodactylll8 vittatus Garrett .................. ..................... Apogon maculiferlls Garrett ................... ~corpsna  parvi innis Garrett ................... Crenilabrus mof;estus ~ a r r e t t  ....... ............ ~ x o c e t n s  rostratus Giinther : ............... chironectes rubrofnscus Garrett.. .......... ...--......- chironectes niger Qvret t  -- ...................... Diodon maculalu8 Gunthcr 
peristedion engvceros @anther .................. 
Tetrodon floreaiis Cope .......................... 
Tenianotns arrettiaiinther .................... ...................... Scorprena ba%jeni ~auvagc  ..................... Cottus$lan%mtosus SaUVftgC 
Gobius ~~omocvanus Vaillnnt & Sauvage ......... 
~ l ~ ~ t r i s  sandwioensis Vaillant & Sauvage ....... 
salarias zebra Vaillant & Sauvage ............... 

... ~ o ~ l ~ r o ~ a d u s  marginatus Vaillant & Sauvage ........ Acsnthurus vlrgattrs Valllant & Sanvage ... Malacanthus arvipinnis Vaillant & Sauvage 
Julirc ballieui baillaut & ~ a u v a ~ e  ................ ............... coris venuata Vaillant & Sauvage ...............  ori is ballieni Vaillant & Sauvage ..... Coris (Hemicoris) r0.w~ Vaillant & Snuvagc 
Tetraodon (Anosmius) janthinus Vaillant & 

Sauvage . 
Tctraodon (Anosmius) cornatuaVaillatlt & Sau- 

Sauvage . ......................... ...................... .................. Aprion rnicrodoll Steiodachner Apsilus microdon do .............................. ...................... . Morouopsis argmleue. var sandvieasis Stein- Kuhlia malo do 

va e . ........................... ............ pcecfiophis trilor VSillant & ~auvagc  Echidna leihala .................. ............. Glyphixodon im ar~pennis Sallvage Abudefduf im aripeanis ..................... .............. Mngil trichilus $illant & Sauvage Chanomugil ctapttlli ...................... ........ ~ r o t u l a  multiclrrata Vaillant & Sauva~e  Brotula rnultlclrrata ......................... Novacula (Novacula) nlicrolq~is Vaillat~t B 1 Cymolutes lecluse 

. . 

...................... do ...................... do ...................... do ..................... do f ...................... do 

a I t  is doubtful if this species really came from Hawaii . 
b A Japanese species never seen a t  Hawaii . CI~laelodnn hunreralie Gunthcr. Blennius brevlplnnis Gunther (=Hvpaobleunlud 

brevtpinnis). and Arius das~cghalus Giinther are Mexican species wrongly credited to Hawail by Dr . G'Li~ther . 

Leiuranus semicinctus ............... 
Hemiramphus depanperatus ................. Novaculichthye kniorus 
Decapterus pinnulatus ............... .................... Carangus melampygus ..................... Chsnomngil chaptali 
Awaous stamineus ................... ..................... Antennarius bigihbus ..................... Antennarius leprosus 

.................. Gymnotborax nndulatus ............. Trachinoce halusmyps 
........... ~eptocepbayus m r g  natus ....................... Chanos chanos ...................... Belone platynra .......................... Cy silurus simus 
........... ~ o ~ n o s t o m u s  cyanopterus 

................... dtortsodou narinari 
................. Pamcirrhites cinctus .......... ....... Sicydium stimpsoni : 

......................... Leutipa corlcolor 
............... Myrichthy8 magnificns .................. Eurymyctera acutirostris .................. Gymnothorax ulldulutl~s .................... G mnothornx eurostus ..................... ~ h h i t u s  marmoratus ................... Dascyllus albisella .................. Halichares ornatissimus ............. Chaetodon punctatofasciatus .............. Cheilodactylusvittatus ......................... Amiamaculifera .................... Sebastopsis parvipinnis 
................ Lepida lois modeatus ........... ........... ~volan!ia rostrata, , ................. Antennarius rubrofusc~)~ ................. Antennarius commersoni ...................... Diodon holacnnthus .................... Peristedion engyceros .................. Spheroides florwlis ................. Trenianotusgarretti ..................... Sebastapistes ballieui ......... Gymnocanthus intcmedius b ............................ Mapomporator ........... Eleotris sandwichensis ....I ............................. Alticus zebra 

dachner . 
Acanthurus triostegus var.sandvicenqisGunther 
~icydium albotneniatdm Obnther ................ 
&fvxus (Neomyxus) sclateri 8teindaclnler ....... ..... 8<arus (Scarus) perspic!llatusStcindachner ............... Doryichthys lenrotienla Gunther .................... Lentipes aem~nudus ~ i l n t h e r  ..................... Gobius sandvicensis Gtinther ........................... Julis obaeura Giinther .................... Sfcydium niqrescms Giinther ............................. ~ r ~ ~ o n  lata &arman ................... Anam ses godeffroyi Giinther ................. Julis c!epsydralis smith & swain .................... Julia uwticalin Smith & Swain 

Oahu .................. .... . 
do ...................... 
do ...................... 

Hawaiian Idands .......... ...................... do ...................... do 
Sandwich Islands .......... ...................... do ...................... do ...................... do ..................... Hawail .......... Sandwich Islands ................... Honolulu .......... Hawaiian Islands ...................... do ..................... Hawaii .......... Hawaiian Islands .......... Sandwich Islands ............... Hilo, Hawaii 

...................... do 
Hawaiian Ielands .......... ...................... do ...................... do 

...................... do 
do ...................... 

Sandwich Isla~ldu .......... ...................... do ...................... .do .......... Hawaiian Islands ...................... .do ...................... do .......... Sandwicl~ Islands ...................... do ...................... .do ...................... do ...................... do 
...................... .do 

Hawaiian Islands .......... .......... Sandwich Islands ...................... do ...................... .,... do ...................... do ..... ...................... do ...................... do 

................ Hepatus sandvieensis 
Sicydiom a l b o ~ n i t ~ t u x  ............... ................ Chrenomugil chaptali 

............. Callyodon per~picillatus .......... Doryrhamphus pleuroticnia ................ . Lentipes seminudus r ............................... Mapo fuscus ....................... 'Thalassoma ballieui .................. Sicydium stimpsoni .......................... Dasyatislata ...................... Anampsea godeffmyi 
................ Thalaasomn du~errey 

....................... Thalassoma ballieui 

.... 

Honolulu Harbor Oahu .... 
Snndwich Island; .......... 
Hawaiian Islands ...:...... 
Sandwich Islands .......... ............... Off Honolhlu ................... Honolulu ...................... do ...................... do ..*................. Hawaii ........ Sandwich Islands ., ...................... do ............ Johnston Island ...................... do 

... ...................... Congrogadus marginat s .........I .do ..................... Zebrnaomn Aavescens ................. Malwanthus parvipinnis ....................... Thalassoma ballieui ............................. Coris venusta .............................. Coris ballieui ................................ Coris ro~ea  ................... Cnuthigaster janthintls 

.................... Canthigastcr valcntitli 

..............,....... do ..................... do ...................... do ...................... .do ...................... do ...................... do ...................... do 

...................... do 



FISHES OF HAWAIIAN ISLANDS . 
Complete list offisltes deecribed as new from the ~ a w a i i a n  Islands--Continued . 

Nominal species . Present identiflcation . 

Melanostoma nrgyreum Gilbert & Cramer ....... 
Malthopsis mitriger Gilbert & Cramer ........... 
Pelecanichthys cr~~mcnalis  Gilbert 8 Cramer ... 
Peristedion hians Gilbert B Cramer ............. 

Opl~ichthys stypurus Smith& Swain ............. 
Upeneus preorbitalis Smith & Swain ............ 
Upeneua velifer Smith & Swain .................. 
Moronopsis sandvicena.is Steindachner .......... 
Branch~ostoma pela icum Giinther ............. 
Myripristis pillwaxi~teindachner .............. ...................... Ranzariin makua Jenkins 

1UIU . 
................... Synagropa argyrea Albatross stations 3472 and I 3476 . ................. Malthopsis mitrigera Albatross stations3467.3472. 

and 3476 . 
Pelecaniehthys crumenalis .......... Albatross stations 3472 and 1 3476 . 
Peristedion hians ..................... Albntrossstations3i70.3472. 

nnd 9470 ............ 
Congermur&!l~n aquorcsn Gilbert IG Crumer ...... Congrellus &quoreus ................. I Albutros~~tntion 3474 ...... 
I'romyll~intor 111cocki Gilbert rP: Crnmcr ......... I'romylluntoraleocki ................. Albatross station 347'2 ...... 
Ci~loroptl~nlmux proridens Gilbert & Cn~nlcr .... Chloropthalmus proridens .......... ., Albatross stations 3476 and 

QA7C 

Myrichthys stypurus ................. ................ Pseudupeneus preorbitalia ............. Pseudupeneus maltifascintus ........................ Kuhlia malo ! 
Amphioxides elagieus .............. 
Ostichthys pilRvnxi .................. 
Kanzania mnkua ..................... 

..... ... .................. Diaphus urolampus Gilbert & Cramer ._. / Diaphus urolampus Albatross stations 3467 and 

Johnston Island ........... 
do ..................... 
do ..................... 

Sandwich Islands ......... 
L ~ t . 2 3 ~  3'N . Long . 166O6' W 
Honolulu .................. 
Pearl Harbor, near Iiono- 

hIacrourus cctenes Gilbee & Cramer ............ I+Incrourus eetenes ................... Albatross station 3473 ...... 
Maerourus propinquus Gilbert & Cmmer ........ Macrourus propinquus ............... Albatross station 3473 and 1 947.6 

..... Diaphus ehrysorhynehus Gilbert & Crnmer 

Myctophum flbulatum Gilbert & Cramer ........ ....... Dnsy~eopelus priatilepis Gilbert & Cramer 

Argyripnus ephippiatus Gilbert & Cramer ....... 
Scorprena remigera Gilbert & Cramer ............ ........ Ccelorhynehus gl~tdius Gilbert & Cramer 
Ccelocephalus acipenserillus Gilbert & Crnmcr .. 

..... ... ............ klacrourus holocentrus Gilbert & Cramer ..'. .. 1 Maerourus holoeentrus ...I Albatross stations 3474 and 
1 a4,3 . ......................... ..................... JItrcro~rrll~ gibber Gilbert & Crnmcr ............. JIucro~rus g i b b ~ r  do ............ 11ylne1locci~l1ulus nlltrwus Gilbert & Crnmcr .... Hy~ncnoeepl~alus trntrmus Albatrosx ~tntions34li7.3470. - .Mi 1. I I I I ~  91i0 . 

............. Dinphus ehrysorhyuchus 

Myetophum flblllatum ............... .............. Dasyscopelus pristilepi~ 

Argyripnns ephippiatus .............. 
Setarches remiger .................... ............... Celorhvnahus giadius ........ ~ a t e o c 6 ~ h a l u s  acipenserinus 

............... 
Tmchonurus scntipcllis Gilbert & Cramer ....... Traehonurus sentipellis .............. Albatrou~i station 3474 ...... 
Cl~alinura ctenomelas Gilbert & Cramer ......... Chalinnrn ctenomelas ................ Albatross stations 3470 and 

..... 
Albatross station 286 (suf- 

face tow net) . 
Albatross station 3467 ...... 
Albatross stntion 286 (sur- 

face tow net) . 
Albatross station 3472 ...... 
Albatross station 3476 ...... 
Albatross station 3472 ...... 
Albntross station 3470 and 

3476 . 

Optonurns atherodon Gilbert & Crnmer ......... 
Brotula townse?tdi Fowler ........................ 
I'ercis schnuinslandi Steindnchner ............. 
Mulloides pfliigeri Steindachner ................. 
Myxus pac~ficus Steindachner ................... 
Hcliastes ovalis Steindnchner ................... 
Novaculn (Iniistius) nigra Steindaehner ........ 
Coris urge,ll~o.strdaluclEteindachner ........... 
Coris sc iauafi~landii Steindaehner ............... 
Hemirhamphult paciflcus Steindachner .......... 
Murrena laysana Steindaehner .................. 
Lveodontis paruBra~~cliialis Fowler .............. 
~ ' c h i d n a  zonatn Fowler .......................... 
Stole horus purpureus Fowler .................. 
S no8us eharpi 8owler ........................... 
demipteronotus cope[ Fowler ................... 
hlacropharynqodon a ?itlolo Jenkins ............ 
~alichceres i rzdcsc~n~~erlkins ................... 
Hallchceres lao Jenk~ns  ........................... 
Coris lepomis Jenkins ........................... 
Hemieoris rerned.lii8 Jenkins ..................... 
Hemieoris keleil~io?birr Jenklns .................... 
Thalassoma gi.rhovinclun~ Jenkins .............: 
~ o v n e d l i e h t ~ y s  woodi ~ e n k ~ n s  .................. 
Novaeulielithys entarg reus Jenkins ............ 
Heml teronotus umbr8atus ~ e n k i n s  ............ 
lniist~us lcucnzonus ~ e n k i n s  ..................... 
Iniistiua verater Jenkins ......................... 
Cheilinus zoi~urue Jenkins ....................... 
Anampses evermanni Jenkins ................... 
Calotomus irrndians Jenkins .................... 
Searus brunneus Jenkins ........................ 
Scarus gilberti Jenkins .......................... 
Searus paluca Jenkins ........................... 
Searus ahula Jenkins. ........................... . Searus miniatus Jenkins ..................... 
Pseudoscaros jordani Jenkins ................... 
Pseudoeheilinus octotania Jenkins ............. 
Sphyrrena helleri Jenkins ....................... 
Sph rrena anodgrassi Jenkins .................... 
~ n d i a s  fuseipinnis ~ e n k i n s  ..................... 

Optonurus atherodon ................ 
Brotula multicirratn ................. 
Osurns sehauinslandi ................ ......................... Mulloides fluged 
Myxus pae?fleus ...................... 
Chromis ovalis ....................... ............................. Iniistius niger ................................ Coris rouea ............................... Coris ballieui 
Hyporhamphus pacificus ............. 
Gymnothorax laysanus .............. 
Gymnothorax l aysa~~us  .............. ........................... Echidna zonata 
Anchovia purpurea .................. ................. Synodus varius ., 
Hemipteronotus eopcl ................ 
Macropharyngodon geoflroy ......... .................. Iialiehceres onlatissimus 
Halichceres lao ........................... .............................. Julis lepomis .............................. Coris venustu 
Corisrosea ................................ ..................... Thnlnssoma duperrey .................... Novaeulichthys woodi ..................... Novneulichthvs woodi ............... Hemi teronodus umbrilatus 
~niistrus pavoninus ................. : ............................. Iniistius niger ................... Chellinus hexagonntus ..................... Anampses evermanni 
Calotomus irradians ...................... ....................... Callyodon brunneus ......................... Cnllyodon gilberti ......................... Callyodo~i pnluoa 
Callyodon uhula ..................... 
Call yodon miniatus ....................... ......................... Callyodon ordani 
Pseudoehehinus ocrowenia ............... .......................... Sphyrmna helleri 
Sphyrrena eommersonii ................... ................. Pseudanthias fuseipinnis 

..... . Albatross slntions3470.3471 
3474 3475 and 5476 . ......... ~and\;ich islands 

Honolulu .................. 
do ..................... 

Laysan .................... 
Honolulu .................. 

do ..................... 
do ..................... 
do ..................... 

Laysan .................... 
Lay8811 Island ............. ......... Sandwich Islands 

do ..................... .'.... do ..................... ......... ........ ........... do %. 

Oallu ...................... 
Honolulu .................. 

do ..................... 
.do ..................... 
do ..................... 
do ..................... 

.do ..................... 
do ..................... 
do ..................... 
do ..................... 
do ..................... ..... do ..................... 
do ..................... 
do ..................... 
do ..................... 

.do ..................... 
do ..................... 
do ..................... 
do ..................... ...:. do ..................... 

.do ............. ..'. ..... 
do ..................... 

.do ..................... 
do ..................... 
do ..................... 
do ..................... 



BULLETIN OF THE UNITED STATES FISH OOMMISSION. 

Conzplete list of fishes described as nclo.from the H a w n i i a n  Ialands-Continuetl. 

Nominal rpecics. I Present identification. Type locnlity. 1 year. 

Apl~nrel~u flnvivult~iu Jenkins .. ..... ..... ... . ... Aphareus flavivultus .... :... .. . .. .. . Ilonoluiu.. . . . . . . . .. . .. . ... .' 1901 
E~~pomnccntrus nzarginatusJenki~r?~. . . . . . . . . . . . . I'ornacenlrus enkinsi . . . . . . . . . . . . . . . ..... do . . . . . . . . . . . . . . . . . . . . . . 1901 
(:hro~nis velo.c Jenkins . . ... .. . . ... .... . .. .. ..... . Chromis ovnli!s ....... . ..... . ... . ... .. ..... do .. .. . . . . . . . .. .. . . . .. . . 1901 
Chetodon mantelligw Jenkins . . . . . . . . . . . . . . . . . . . Chetodon miliaris . . . . . . . . . . . ........I.. . . .do . . . . . . . . . . . . . . . . . . . . . . 
Chretodon s~hc?zosuilus Jenkins.. .. . . .. . . . . ...... I Chttltodon unimacnlatus.. . . . . . . . . . . .'. . . ..do . . . . . . . . . . . . . . . . . . . . . . I 
Oslr~cion cinlurui,~ Jenkins .... .......... ...... Ostrucion beba .......... .. ... ........ ..... do .  ......,.. . ..... . ..... 
Ovoides lalifrons Jenkins. .. .. . . . . . . . . . . . . . . . . . . . Tet~aodon lacrymatus . . . . . . . . . . . . . . . ..... do..  . . . . . . . . . . . . . . . . . . . . 
Tropidichthy~ jnctator Jenkins .... .. ..... . . . . . . Cnnthigo~ter 'netator ... .... ..... ... .. ..... do . .. .. . . ...... . .. .. . ... 
Eumycterias bltruniat~ls .lenklns ......... ... .... ~ a n t l i i g u t c r ~ i t a c n i a t ~ ~ s  .............. ..... do ...................... 
Scorp~nopsis cacopsis Jenkins.. . .. . . . . . . . . . . . . . . S(:orpacno y1q encopsis.. . . . . . . . . . . . . . . ..... do . . . . . . . . . . . . . . . . . . ....I 
I'arn~ercis vreroatirrma Jenkins. ... . . . . . . . . . . ..... I 0surus scia"inslandii.. . . . . . . . . ...... I.. . . .do . . . . . . . . . . . . . . .. . . . . . . I  

6 ~ r i n e o s  eleeate Jordan & Evermann .......... I Caraneus elecate . . .. .. . . .. .. . . . . . . . . .I.. ... do ...... ..... . . . . . . . .... I 

PiiaFnnthus alalaua Jordnn & Evermann ....... l Priacanthus alalai~a.. . ... . . . . . . . ..... I.. .. .do. ..... ...... . .. .. . .. . . I  1903 
Bowemia violescens Jordnn & Evermantl . . . . . . . Bowersia violescens . . . . . . . . . . . . . .....I.. . . .do.. . . . . . . . . . . . . . . . . . . . . I  1903 
Rowenin ulaula Jordnn & Evermann ........... I Bowemia ulnula.. . . . . . .. . . ... . . . . ... . Hilo. ..... ..... . . . .. .. . . . . . . 19LB 

II cne~iu nrge Jordan & E v e r ~ n ~ ~ n n .  . . . . . . . . . . . . . C eneus urge.. . . . . . . . . . . . . . . . . . . .....I Honolulu.. ... . . . . . . . . . . . . . . . 1903 
(;kr,hisodo~l sindonir Jordttl~ R: E:vcrninnn.. . . . . I  A ! udefduf ~indonie  . ..... . .. .. . .. .. .. ..... do .... .......... .... .. .. 1903 

Pnc-hvnathos nvcteris Jordnn & Evermann.. . . I Bnlistes nvcteris. .... . . .... . . . .. ...... 1.. .. .do . .. . . .. .. . . . . ......... I 1903 

I'6mncentrus jenkinni Jordan & Evermann .... . 
Lepidnplois rrtrophodes Jordan & Evermnnn . . . . 
Verriculus sanguineus Jordan & Evermann. .. . . 
I'neodoeheilinus evanidus Jordan & Evermann. 
Hemi teronotus bnldwini Jordan & Evermurln . 
xvriettllys niveilatus ~ o r d n n  & Evermnnn. .. ... 
~ & m s  'enkinni Jordnn & Evermann.. ..... . . .... 
~ r a r l z s h u i n  ~ o r d a n  & Everrnann ... . . .. .. . . .. . . . 
Scarus bnrborus Jordan & Evermann.. .. . . . . . . . . 
Teutllis atrimentatus Jordnn & Evermnnn . .. . . . 

111s ullins eugenius Jordan & Evermann.. . . . . . Goblomorphus eu enius . . .. ... . .. .. . do.. . . . . . . . . . . . ... . .. . . . 1903 
$nat?lo;e~is knirthti Jordan& Evermann. .. . . ...I ~nath01eDiS kniaiti . .  . . :. . . . . .. . .. .. . / . ~ i i o . .  . .. . . . .. . . . . . . . .. . .... 1 1903 

l'omacentrus jenkinsi .... . . .. . . . . . . . . 
Lepidaplois strophodes.. . . . . . . . . . . . . . 
Verrieulus sangnineue . . . . . . . . . . . . . . . 
Pseudoeheilinus evanidus.. . . :. . . .. . . 
Hemi teronotus baldwini.. . . . . . . . . . 
xyriegthys niveilatus. .. . . . . . .. . . . . . . 
Callyodon enkinsi.. . . . . . . .. . . . . . . .. . 
Callyodonlauia .. . . .. . .. . . . . . . . . . . . . . 
Callyodol~ borborus .. . . . . . . . . . . . . . . . . 
He~atusatramontatus..  . .. . . . .. . . . . .. 

Lngo~ephalus deeanicus Jordnn & Evermann . . . 
Ostrncion oahuensis Jordnn & Evermann.. . . . . . . 
I'terois sphex Jordnn & Everrnann . . . . . . . .. . . . . . 
Sco e n o  sis catocala Jordan & Evermnnn . . . .. 
~en?roch!rus Itudsoni Jordan & Evermann.. . . . . 

~ob ioa te ius  far6imen Jordan & Evermann.. . . ..I Gobiontefus fardmen . .. ... . . .. . . . . ..I.. . . .do.. .. . . . .. .. ........... I 1903 ~ ~ ~~~. 
......... I ~ i t r r t r l a  clarescens .. . . . . . . ... .. ...... I.. . . .do . . .. .. . ... .. .. .. . ..... 1 1903 

..... do ...... .. . . . .. . . . . . . . . . ..... do.. . . . . . . . . . . . . . . . . . . . . 
Hilo.. . . . . . . . . . . . . . . . . . . . . . . ..... do.  ... . ..... . .. . . . . . . . . . 
Honolulu ...... . .. .... . . . . . . ..... do.  .. ... . . . . .. . .. .. . . . .. ..... do .. . . . ..... . . . . . . . . . . . . 
Hllo .. ... . . . . .. . ... . . . . . . . .. 
Honolulu.. . . . . . . . . . . . . . . . . . ..... do . . .. . . .. . . . . . . . . . . . . . . 

Lagoeephilusorennie~~s.. . . . . . . . . . . . . 
Ostracion oahuensis.. . . . . . . . . . . . . . . . . 
Pterois sphex.. . . . . . . . . . . . . . . . . . . . . . . . 
Scor sen0 sis ibbosn.. .:. . . . .. . . . . .. . 
~engroch%us%arberi . . . . . .... .. .. .. . 

iicus umbratills .... ....... ..... do ...................... 
,rosopon hnwaiiensis.. . . . . . . . . . I :  1: : :do . . . . . . . . . . . . . . .. . . . . . . 

1903 
1903 
1903 
1903 
1903 
1903 
1903 
1903 
1903 
1903 

Tropidichthys psegma Jordan & Evermann . . . .. Canthi aster psegma.. . .. . .. ... . . . . . . Honolulu.. ..... . ... . . . ..... 1903 
Irneunclus s ign~fer  J o n  6; Evermnnn .........I ~rneungus  slgnifer. .. . . . . . . . ..........I. .. . .do.. .. . .. . .. .. ..........I 1903 
Dasvatis hawaiienhis Jenkins.. .. . . . . . . .. . . .. . . .. Dasvatis hawsitensis . . . .. . . . . . . . .. ... ..... do . . .. . . .. .. ...-.--. . ... 1903 

. . . . .do . . . . . . . . . . . . . . . . . . . . . . ..... do . . . . . . . . . . . . . . . . . . . . . . 

. . . . .do . . . . . . . . . . . . .. . . . . . . . . 

..... do . . . .. . . . . . . . . .. . . .. .. . 
Waikiki, Oahu. .. . . .. ... . . .. 

basjutis aciera ~ e n k i n s  . .. . . . . ..... . ... . ..... . ... i 
Congrellus boweni Jenkins ... .. .. .. ... . . .. ..... . 
Jlicrodonophis mar regori Je~rkillr . . . . . . . . . . . . . 
n a e n  . . .  . .  . . . . . . ........ 1 

1903 
1903 
1903 
1903 
1903 

b111r:tna Paitjla Jenkins ... . . ..... . .. . . ...... .... . 
Gymnothorax leucostictus Jenkins.. . .. . ... . .. .. I 

. " - ~  ........ ~. ~~ 

Congrellus bowersi . . . . . . .. ... . . . .. . . . ..... do . . . . . . ..--.- - - -  .-. --. 
Microdonophis macgreg~ri  . . . . . . . . . . . Lalraina, Maui . . . . .. . . . . .. . 
wurenn kai lue . . . . . . . . . . . . . . . . . ... . ./ Hon"1uh.. . . . ... ....... .... / 
Murena kailuie .............. ........ .... do .... .................. 
Gymnothorax leucostictus ..... . . .... 11.. ..do .. .. . . .. .. .. . . . . . ..... 1 



Complete list of$shes describtd 

Nominal species . 

............. Gymnothorux gracilicauda Jenkins ............ Gymnothorax tlialasaoptc~us Jcnk~ns ................ Gymnothorax leucacme Jenkins .................. ~ymnothora? ereodes Jenkins 
Echidna lciluala Jenkins ......................... .......................... Echidna zirtcta Jenkins ... ................ Echidna obscura Jenkins .. 
Echidna psalion Jenkins ........................ .................... Cypsilurus atrisi nis Jenkins 
Myrl ristis sealef Jenkins ....................... 
Seriofa sparna ~ e n k i n s  ......................... .................. Decapterus canonoides Jenkins 
Car~lngus l~ippoides Jenk~ns ..................... 
Carangus rhabdotus Jenkins .................... 
Cnrangus politus Jenkins ........................ 
Fowleria brachygrammus Jenkins .............. 
Apogon menesemus Jenkins .................... ..................... Priacanthus mecki Jenkins 
Eteliscus marshi Jenkins ........................ .............. I3eudnpeneus por llyreus Jenkins ....................... Chromis elaphrus fenkins ..................... Calotomus eyclurus Jenkins ...................... Calotomus snyderi Jenkins . .................... scaridea zonarcha ~enkins  '. 
Scaridea balia Jenkins .......................... ............... Teutliis leucoparcius Jenkins .. ... 
Teutl~is umbra Jenkincl .......................... ....................... Teutl~is guntheri Jenkins ................... Acanthurus incipiens Jenkins ........... Callioanthus metoposophron Jcnkinr ................ Tropidichthys oahuens~s Jenkins .............. Tropidichthys epilamprus Jenkinu ...................... Lactoria galeodon Jenkins ....................... Diodon nudifrons Jenkins .................. Cirrhitoidea bimacula Jenkins ..................... Bebaatopsis kellog i Jenkins ................ ~ebasta~istcs corafiicola ~ c n k i n s  .................. Sebastapistes coniorta Jenkins ............... Seb~~sta~istcs galnchcmn J e ~ k i n s  .................. Dendrochirus chlorens Jenkins 
Eviota e iphanes Jenkins ....................... ..................... ~hlamy$es laticeps ~cnkins  ................. Gobionellus lonehotus Jenkin8 ..................... En ypl~ins oligolepiu Jcnkinu 
Triptrryqion atricar r Jenkins ................... 
Salarias cv1, ho ~ e n k & s  ........................... 
Sularitis saltnns Jenkins .......................... .......................... S~ilarialr rutilnsJellkins .................. A~pidontus brunnrol~is Jenkins 
Centrobranchus rhmroccphalus Fowler ......... 
Carellarias insularum Snyder .................... 
Carcharills ncqiotes Snyder ...................... 
Vetcriiio verrens Snyder ........................ 
Sphagcbmnehus flavica~tdus Snyder ............ 
Callecllelys lntens Snyder ...................... 
&Ioringun hnwaiicnsis Snyder ................... 
~vmnothornx nuttin@ ~ n r d c r  .................. ................... ~bnlr~otl lor~ix bcrr~dtl~n$dcr 
~i.mnotliorax mucifer Snrdcr ................... 
~ ~ m n o t l i o r a x  xa~lthosto~<r~s Snyder ............ 
Gvmnothorax waialucc Snyder .................. 
~ b o ~ t e r y ~ i u s  leucurus Snyder ................... 
~xo~lar i tes  gilberti Snyder : ..................... 
Cttrang~~s rhcilio Snyder ........................ 
Carciugoide.r a'lix Snydcr ........................ 
Collyb~s draehnlc Snyder ....................... 
Apogon erythrinas Snyder ...................... 
l'sendojnlin cerasina Snyder ..................... 
Cirrliilribrus jordnni Gnvder ..................... 
Herniptcronotr~s 'eizkln& Snyder ................ 
Ch*todon corall&olti Snyder .................... 
Hol~ea~ithus fisheri ~ n y d e r  ...................... 
Stephanolepis pricei Snyder ..................... 
Antennarius nexilis Snyder ..................... 
Antenncirius duebcus Snyder .................... 
Brachysomophis henshawi Jordan & Snyder .... 
Ariomma lurida Jordan & Snyder ............... 
Lactoria schlemmeri Jordan & Snyder ......... ........ Antennltrir~s laysani~~s Jordan & Siirdei: ................ Holocenthrus gracillnppinis Fowler 
Apogon evcrmanni Jordan & Snyder ............ 

Year . 

1903 
1903 
1903 
1903 
1905 
1903 
1903 
1903 
1903 
1903 
1903 
1903 
1903 
1903 
1903 
1903 
1903 
1903 
1903 
1903 
1903 
1903 
1903 
1903 
1903 
1903 
1903 
1903 
1903 
1903 
1903 
1903 
1903 
1903 
1903 
1905 
1903 
1903 
1903 
1903 
1903 
1903 
1903 
1903 
1903 
1905 
1903 
1903 
1903 
1904 
1904 

1901 
1904 
1901 
1901 
1904 
1904 
1901 
1904 
1904 
1904 
1901 
1904 

1904 
1904 
1904 
1904 
1901 
1901 
1901 
1 w t  
1 9 ~  

1904 
1902 
1904 
1904 
lg@4 
1904 
1904 
1004 
1904 

as new from the Hctwaiian Islands--Continued . 

Present identification . 1 Tbpc iocality . 

................... .......... Gymnothorax racilicuudu Honoh~ln .......... ...................... Gymnothorax #avimargillatus do . .............. ...................... Gymnothorax Ieucaeme "1. .do ... ...................... ............... Gymnothorax ereodes 1 '  do .... .................... ..................... Echidna leihala ./. do.. ...................... ................ Echidna zonata ......,..... do ......................... ...................... Echidna obscura do ................. ...................... Echidna psalion ....I..... do .................... Cypsilurus atrisi nis 
........................ Myri ristis sealef ....................... ~eriora spama ................... Decapterus ~ i n ~ l u l a t u s  ........................ Carangus i nobilis ....................... ~arangus  rtabdotus .......................... Caransus politus ....................... Foa braohvgramma ......................... ~ m i a  meIieaemus ........................ Priacanthus meeki ............................. Etelis mnrshi ................ Pseudupeneos porphyreus ........................ Chromis elaphrus ...................... Calotomus cyelurus ........................ Calotomus snydcri ....................... Scaridea zonareha 

............................ Scaridea balia 
................ Hepatus leucopardus ............................ Hepatus umbra ......................... Hepatns gunthcri ..................... Aeanthurus ilicipie~is .............. Callicanthus metoposophron ................... Canthigaster oahuensis ............. Canthi aster e i lampr~s .................... ~ a c t o r k  galeo%on ......................... Diodon nudifrons ..................... Cirrhitoidea bimaeula ....................... Sebastopsis kellog i .................. ~ebastapistea eora1$ico1aa ..................... Sebastapistes coniorta .................. Seb~lstapistcsgalactacmn .................... Dendrochirus ehloreus ......................... Eviota e iphanes ........................ ~hlamyc!es latiee s .................... ~obiichthys ~oneRotus ..................... Kelloggclla oligolcpis .................. Enneapterygius atricepu .............................. Alticus zebra ......................... Alticus gibbifrons ......................... Alticus gibbifrons .......................... Enchelyurus ater ..... Centrobranchus chcoroeephd~s. 

Carcharins insularurn ................ 
Careli~lrias nesiotes ................... ..................... Veternio verrens 
Sphagebranchus fiavicaud~~s ......... 
Callechelys luteus .................... ................ Aloringua hawaiiensis ................... Gymnothorax nnttingi ..................... Gymnothorax berndt~ .................... Gymnothorax mucifcr .............. Gymnothorax xanthostomuu ............... Gymnothorax w a i u l u ~  
Uropterygirls leucurus ............... ................... Exonautes gilborti 

..................... Carangus cheilio ........................ Ctirangoides alax : 
Collybus drac 1n1o ................... 
Amia erytilrinus ..................... 
Pseudojulis cerasina ................. 
Cirrhilabrus jorda~ii ................. ............ Hemipteronotus baldwini 
Ch=todon eorallicola ................ 
Holacanthus fisheri .................. 
Stephanolopis pricei ................ ' .................. Antennarius nexilis 
Antennarius dukscus ................. ........... Rrachssomophis henshawi 
~riom'ma lurida ........................... 
1, netoria schlemmeri ................. .................... Anteunarius Iaysanins ............. Holocentrua diploxiphns 
Amia evermanni .......................... 

...................... do 

..................... do .... ...................... 1. do 

...................... .do ...................... do ...................... do 

...................... do ...................... do ...................... do ...................... do ...................... .do ...................... do 

...................... .do ...................... .do ...................... do ...................... ..do ...................... .do .................... .....do.. ....................... do ...................... do ...................... do ...................... do ...................... do ................ Kihel. Maui 
................... Honolulu ...................... do ...................... do 

...................... do ...................... do ...................... do ...................... do ...................... do ...................... do ...................... do ...................... do ...................... do ...................... do ...................... do ...................... do ...................... do ...................... do 
.......... Sandwich Islands 

Off Dianlond Head (4032), 
Oaliu Island . ..... French Frigate Shoal8 ................... llonolulu 

Albatross station 3874 ...... 
Albatross station 8821 ...... .................. Honolulu ...................... .do ...................... do 

...................... do ...................... do ........ Waialua Bay Oahu 
Albatross sbtion 3874 ...... 
lietween stations 3799 and 

8800 . ................... Honolulu ...................... do 
Albatros4 fitation 4176 ...... 
l'tiako Bay . Hawaii ........ 
Honolulu ................... 
Albutross station 8876 ...... ........ Poako Bav Huwaii 
hlbatrosskhtion4032,0ahu . 
Albatross station 4032. off 

Diamond Head Oahn . 
~lhatross station h021 ...... ................... Honolulu 
Albatross station 3872 ...... ................... Honolulu 

do ..................... 
Lnysau Island ..... .'. ....... ...................... do 

................... Honolulu 
do ...................... 
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DESCRIPTIVE CATALOGUE OF SHORE FISHES. 

INTRODUCTION. 

In  the following pages we have attempted to present with sufficient completeness 
and detail u statement of our present Enowledge of the fish-fa~xna of the Hawaiian 
Islands. Keys and descriptions are &en by means of which all the species of shore 
fishes known from the islands may be identified. All the species of deep-water fishes 
are described by Dr. Charles H. Gilbert in Section I1 of this volume. As some fam- 
ilies contain both shore and deep-water species, all the families are described in the 
present part. The keys for the identification of the species are necessarily to some 
extent artificial, but characters of real taxomonlic significan'ce uro made ure of in 
most iristances. The keys are dichotomously arranged, that is, if the statements 
under a given letter do not apply to the specimen in hand, those under the inultiple 
or double of that letter will be true. 

The synonymy given includes all Hawaiian references which we have been able 
to find and references to all other faunal works of importarlce mentioning Hawaiian 
species. The type locality is given as a part of each original reference and is printed 
in heavy-faced type. All locality references not type localities are printed in ordinary 
type and inclosed in parentheses. 

The name of the authority for the specific name, in accordance with the rule of 
the American Ornithologists' Union, is not preceded by a comma, but the name of an 
author quoting a scientific name is separated from the specific nan~e by a comma. In  
sequence and arrangement of species we follow with some inodifications our Fishes 
of North and Middle America. The common or local Hawaiian names which we 
have been able to identify with particular species are printed in italics and inclosed 
in quotation marks. For  the verification of the spelling of these names we are 
indebted to the kindly interest and assistance of Mr. W. E. Safford, of the Bureau of 
Plant Industry, U. S. Department of Agriculture. But few English names of fishes 
have, as yet, come into use in Hawaii, and they are practically limited to species of 
wide distribution. 

Special attention is called to the illustrations in t h i ~  volume. The colored 
paintings, representing 73 species, were made by Mr. Albertus H. Baldwin (51), Capt. 
Charles Bradford Hudson (12), and Mr. Kako Morita (10). Messrs. Baldwin and 
Hudson painted from life, the specimen in each case having been plt~ced alive in n 
specially constructed aquarium and the work completed beiore the colors materially 
changed. Those by Mr. Baldwin were done in water colors, those by Capt. Hudson 
in oil. Tho paintings by Mr. Morita are from life color sketches made by Dr. Jordan 
a t  Samoa or by Mr. Walter K. Fisher a t  Laysan Island in 1902. The black and white 
drawings were made by Messrs. Baldwin, Hudson, William Sacketon Atkinson, 
Robert Logan Hudson, and Seklro Shimada, and Mrs. Chloe Lesley Starks. About 
50 of the text figures are from photographs of illustrations which have appeared in 
previous publications, chiefly in Giintber's Fische der Siidsee or in Steindachner's 
Xische uus dem Stillen Ocean. For the map of the Hawaiian Islands accompanying 
this report we are indebted to the General Land Office, Department of the Interior. 
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C H A R A C T E R  O F  T H E  H A W A I I A N  F I S H  F A U N A .  

The fish fauna of the shores of the Hawaiian Islands is frankly and entirely 
tropical, all the species belonging to genera characteristic of the tropical Pacific; but 
while the families and genera are those of the South Seas, the species are in a large 
degree distinct from the species of Samoa and Tahiti. This fact is evidently con- 
nected with the relative isolation of this group as compared with Polynesia, which 
is connected with the East Indies by an almost continuous chain of islands and atolls. 

It is perhaps true that the isolation of Hawaii is due in part to the direction of 
the marine currents. These do not much influence free-swimming fishes like the 
mackerels, but they may serve to transport young fishes from one place to another. 
I t  is known that the young of shore fishes are often borne out to deep water, so that 
each island becon~es the center of a "sphere of influence" so far as its species are con- 
cerned. Many young fishes are borne along in the Gulf Stream of our Atlantic coast 
and in the corresponding Kuro Shiwo of Japan. I t  is likely that the currents of the 
eastern central Pacific have a similar influence. 

One of these currents, originating to the northward of the Philippines, passes 
eastward between Melanesia and Micronesia, thence along the north shores of Fiji, 
Tonga, Samoa, and Tahiti. Approaching the shores of America, it turns: to the 
northward, touching the Revillagigedo and other offshore islands, leaving there a few 
Polynesian species, then returns westward via Hawaii toward the shores of Japan. 
This current may help to give the Polynesian Islands their identical fauna. Since 
i t  is inadequate to carry these species to Hawaii, the long separation of these latter 
islands has given them a fauna, practically distinct, although made up entirely of 
tropical elements. What these elements are is shown in the following table: 
Total number of species of shore fishes found in Hawaii ....................................... 441 
Number of species confined to Hawaii. ....................................................... 232 

..................... Number of species common to Hawaii and Polynesia (Samoa, Tahiti, Fiji). 142 
Number of species common to Hawaii and Japan .............................................. 55 
Number of species common to Hawaii and Mexico ............................................ 34 

A N A L Y S I S  O F  T H E  C L A S S E S  O F  F I S H - L I K E  V E R T E B R A T E E 3 . a  

a. Acraniala: Anterior end of the central nervous axis not dilated into a brain and not surrounded by a protective capsule 
or skull. 

b. Notochord perfect, persistent, extending throughout the body, included in a membranous sheath, as is the cord-like 
nervous axis above it; body elongatc, lanceolate, not worm-like, nor enveloped in a tunic; walls of the body 
with muscular myotomes; middle linc of body with rudimentary fins; no proboscia; the mouth slit-like, fringed 
with cirri; heart a longitudi~~al tubular vessel giving off branchial tubes which unite in ail aorta; gill-slits 
inclosed externally by a fold in the integument, which incloses a chamber (atrium), which opens below; vent 
remote from mouth. ................................................................................ Leptocardii, I. 

aa. C'runiula: Anterior end of nervous axis dilated into a brain, which is contained within a protective cap~ule, thc 
skull; notochord not continued forward beyond the pituitary body; heart developed and divided at  least into 
two parts. 

c. Skull well developed and with jaws; shoulder-girdle and pelvis more or lo88 developed; nostrils not median; gills 
not purse-shaped; limbs, if present, developed a8 rayed flns, never with flngers and toes like those of the higher 
vertebrates: gills persistent through life ................................................................ Pisces, 11. 

'Class I. LEPTOCARDI1.-The Lancelets. 
Skeleton membrano-cartilaginous; notochord persistent and extending to the anterior end of the 

head, inclosed in a membranoua sheath as is the cord-like axis above it; heart a longitudinal tubular 
vessel giving off branchial vessels which unite in an aorta; end of the nervous axis not dilated into a 
brain, and not surrounded by a protective capsule or skull; blood colorless; respiratory cavity confluelit - 

nIn this, as well as in all other analytic keys in this work, on1y:the Hawaiian fish-fauna is considered. 
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with t l ~ e  cavity of the al)tlo~l~cn; gill-slits in great nu~nbcr, the \rrnter being expelled through an 
n1)tlotninal pore in front of the ~ e n t ;  jaws nonr, tlie ~ r ~ o u t h  a, longituilinal fissure wit11 cirri on eacl~ 
sitle; botly 1;~nccolntc in form, more or l c ~ s  Asli-lilre, and not envelopctl in a tnnic; tlorsal fin present, 
low; anal fill llsually Inore or less devrloped. 

Small ~nariue anitnnls, highly intert.sti11g to tlie zoologist as exllibiti~~g the lowest degree of devel- 
op~netit of the vertebrate type. The CI:LSS includes bnt the single ortler, .tnrp/rio.t.i or Cir~oslo~ni. 

Order A. A M P H  10x1.--The Cirrostomes. 

This order is equivalent to the fanlily Bruizcltiosfonzit?:r. 

Family I. RRANCHIOSTOMI1)W.-The Lancclets. 

Rody elongate, lanreolate, rompres~etl, naked, rolorless; fins representetl by a low fold extentling 
 long l)aok, with usually a rndi~nentnry foltl belo\v, which passes 1)y the vent to the al)do~niilal pore; 
tnonth inferior, appearing as n longitudinal fi.;.;ure, surronnctc~d 1)y consl)icuons, rather stiff cirri; eye 
rcltlirnentary; liver rctlacetl to a blintl #:LC of the sitnple intrst~nc. 

Stnall, tranrlnccnt creatures, found eml)c~cldctl in s:uid on warn1 roasts t l ~ r o ~ ~ g h o u t  the world. 
ICigllt spec*ies are now recognizcxd, referable to two or three genera, all very sitnilar ill apI,earance and 
1ial)ita. Only one genus r(y)resc~nte(I in the I Iawaiian f a ~ i i ~ : ~ .  

Genus 1. AMPHIOXIDES Gi l l  

" Branchiosto~nidFi with 1)il:lteral (?) gonatls, no r:~y(.cl sytnpotlium (?), low tlorsnl fin, expantled 
randal nletnhranes, ant1 oral cirri abortctl (?)." (Gill. ) 

As tlle sl)erieq 011 \vl~it'li this get1118 is based really larks oral tenkirles, i t  sllo~lltl stantl as x distinct 
genus. To say that this trait is dne to its pelagic habit, as Tattersall suggests, is not to clisc-redit its 
getieric valnc.. 
A n r l ) h i o r l l c ~ ~  (:ill, Orncm of I3r1~nchiortomiA1e, Am. Ntxt., vol. x s i ~ ,  Mrry, 1895, (l~cln!lirrrni). 

1. Amphioxides pelagicus ' (('Tiinther). Fig. 1. 

J<nc*c*aI tentacles nbsent;(r gonads not folly developc.d, estcntlilig from the first to the twenty-sixth 
tnyoconlnrn an(1 fortnitig 2 series in the tnitldle; atri:~l t+avity extentling some\rl~at behind t11c sup- 
posetl p~si t~ion of the atrial pore; anterior end of the notochord enveloped in a very strong ~11eatl1; 

ma. 1.-Ampirioxides pclngicus (Giintller): niter Giinther. 

the posterior (4 mm.) not coveretl by the tnyoconlmas, which lean off :~l)rnptly, and extending right 
to the hind tnargin of t l ~ c  cnurlal fin; eye. distinct; nerve.-cord wit11 minute pig~nent-spotr ~r rn~lge i i  
intrac,ellf-mlly wit11 rc,garcl to the ~nyoro~~irnas;  tlorsal fil~-rays low, I)nt \'cry tlisti~ict, nl)ont five lo 
eac.11 nlyocotnnla; dors:11 fin-fringe I)erotning clistinc*t nl)ont the trvcnty-serctitl~ tnyocomtna, gradclally 
I)ec.oniing sorne\vliat 11ig11er heliintl, its rise moro abrupt where it pawscs into the caudal iin, wl~irll  is 
patltllc-q11:lped ant1 bilnternlly sytn~netrical wit11 rcgartl to the notocl~orcl; lower half of raridal passing 
nnintcrrnptt~tlly into the ventral, in ~vl1ic11 no rays are tlr\relopctl, this fill seeming to be continued 
forward ns n lorn fringe for some t l i s t :~n(~~ l)eyotttl th r  snppo~ecl position oi the atrial pore; tiearly the 
whole of this fringr showing a ~nitllltc vcsrticitl striation, caspcrially in its liiqher portions; nlyocotnlnas 
27, of which 15 1)elong to the tail; how nlany should l,e attributed to the portion betwecln vent ant1 
atrial pore is uncertain on ~ ( ' P O U I I ~  of the tliflicwlty in ascertaining the positioil of the latter. This 
pore conltl not be made out, and its position i8 RIII)I)ORC(~ to be opposite to the thirty-sisth myoconlma 
only from ~n:~ logg  or cotnparisoll wit'h otllcr spc?cies, ant1 fro111 a sliglit coiltraction of the muscular 
layer a t  this poitit. 

nTliis on11 !lot bo clnc to t.lie ngc of thr inAivid111~1, ws t11c.y arc clellrly tlcvelopcd ill upeci~nc!iu of Ilr~n?irhiostomn bcl- 
cheri (,?) of only half tllc ~ i z c  of  this upcoirncn. 

F. C. n. 19033 
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One specimen 2 inches long was &ken by the Challenger on July 26, 1875, in latitude 23O 3/ N., 
longitude 156' 6' W., a few degrees north of Honolulu. (Giinther.) Other specimens were secured 
by the Albatross in 1902. The species is supposed to differ from other lancelet8 i11 living toward the 
surface in deep water instead of burying itself in the sand at small depths. There is considerable doubt 
as to this, however, and as to some of the characters ascribed to the species. 

B~anclrzoatoma pekzgicum Giinther, Pelagic Fishes, Challenger Rept., Zoology, XXXI, part 11, 43, pl. VI, Ag. B, 1888 
(1889), lat. 23O 3' N., long. 156O 6' W. 

A~~~phiozidcnpckzgicua, Gill, Am. Nnt., vol. xxix, May, 1895, 468 (after Giinther). 

Class 11. PISCES.-The Fishes. 
The Pisces, or fishes, may be defined as cold-blooded vertebrates adapted for life in the water, 

breathing by means of gills which are attached to bony or cartilaginous gill-arches, the gills persistent 
throughout life; having the skull well developed and provided with a lower jaw; the limbs present 
and developed as fins, rarely wanting through atrophy; shoulder-girdle present, furcula-shaped, 
curved forward below, rarely obsolete or represented by cartilage; pelvic bones present; exoskeleton 
developed as scales, bony plates, or horny appendages, or sometimes entirely wanting; and with the 
median line of the body provided with one or more fins co~nposed of cartilaginous rays connected by 
membrane, the fins rarely atrophied. 

SUnC1,ASSEM O F  PISCES REPRESENTED I N  HAWAIIAN WATERS. 

a .  Skull without system of membrane bones (opercles, ctc.). 
b. Suspeusoriiim of the mandible present; gills not free, being attached by the outer margin to the skin: eggs few and 

large, impregnated and sometimes developed internally, covered with a tliiek leathery skin wheli developed 
externally; embryo with deciduous external gills; no membrane bones about the head; upper jaw formed of 
palatine and pterygoid elements without maxillary or premaxillary; skeleton cartilaginous; skull without 
sutures; tail lieterocercal; ventral fins abdominal; male with large intromittent organs or claskers attached to 
the ventral Ans; thexe complex in structure in existing species; shoulder-girdle not attached to the skull; ski11 
naked or covered with small rough scales, spines, or bony bucklers; no air-bladder; arterial bulb with 3 series of 
valves; optic nervca with a ehiaama; cerebral hemispheres united: gill-openings slit-like, 5 ro 7 in number; ja\r 
distinct from the ukull, joined to it by suspensory bones; teeth distinct; (Sharks and Skates) ....... Velac/~ii, p. 34. 

bb. Suspensorium of the mandible wanting; no maxillary arch; ventral fins with claspers; gill-opening single, lending 
to 4 gill-slits: jaws coalescent with the sknll; teetli united in the fonn of bony plates; (Cl~im~racr).  

Holoccp1~aZi, p. 61. 
aa. Skull with a well-developed system of membrane bones (opercles, suborbital ring, etc.); gills free, attached to the 

gill-arches by their bases only; gill-opening single on each side; eggs comparatively small and numerous; no 
claspers; a mnxilllrry arch: cerebral hemispheres not united; (True Fishes) ..................... Teleoatomi, p: M. 

S u b c l a s s  SELACHI1.-The S h a r k s  and Skates. 

This group includes among recent fishes, the sharks and rays, marine fishes, mostly of large size, 
abouqding in all seas. 

ORDERS OI? SELACHII REPRESENTED I N  HAWAIIAN WATERS. 

a. Gill-openings 5; vertebral column well ~egmented, each segment forming a neural arch and one centrum. 
b. Vertebrm each with the internal rnlearcous lamellm mdirrtii~g from thecentral ring; anal fln present. 

Aslero8pondyW, B, p. 34. 
bb. Vertebra with the internal ralcareous lr~mr?llm not radintin~, but arranged in one or more concentric circles or series 

around the central ring; no anal fin; pnlato-quadrate arch not articulated to the nkull. 
c. Gill-openings lateral; dornal fins2 .............................................................. Tectoepondyli, C, p. 44. 
ce. Gill-openings ventral; dorwl fins xmall and posterior, or wanting; body and pcctorai flns forminga dopreased diuk. 

Batoidei, D, p. 46. 

B. ASTEROSPONDY LI. 
The essential character of this order is the structure of the vertebra?. The calcareous lamellrc 

within each vertebra radiate from the central ring. The group contains the great body of living 
sharks, including all of those with 5 gill-openings, 2 dorsals, and an anal fin. 

Suborder GALE1.-THE T R U E  SHARKS. 

Asterospondylo~ls sharks with the palato-quadrate apparatus not articulated with the ~kul l ;  gill- 
openings always 5 and always lateral; dorsal fins 2, well dovelopetl, each without. spines. This suborder 
contains most of the living sharks. 
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In  the following key we give only those families known to be represented in Hawaiian waters: 
a. First dorsal fln over or behind the ventrals; spiracles present; no nictitating membrane ....... .II. ScylliorhinMz, p. 35. 
an. First dorsal An inserted more or less in advance of the ventrals. 

b. Caudal fln not lunate, its uppcr lobe two or more times the length of the lower, with a notch below toward its tip; 
sides of tail not keeled. 

c. Tail moderately dcveloped, forming less than one-third the total length; eyes with nictitating membrane. 
d .  Dorsal fins without spines. 

c. IIead normally formed.. .................. ... ............................................ .III. Carcl~ariidre, p. 35. 
....................... ee. Bead hammer-shaped or kidney-shaped by the extension;of its sides IV. Splryrnids, p. 41. 

cc. Tail exceedingly long, forming about one-half the total length; cyes without nictitating membrane. 
V. Alopiidz, p. 42. 

bb. Caudal tin lunate; caudal peduncle with a keel on each side; last gill-opening entirely in front of pectorals; teeth 
large and sharp; size large.. ................................................................ .VI. Lamnidre, p. 43. 

Family 11. SCYLLI0RHINIDE.-The Cat sharks. 

Dorsal fins 2, both rather small, without spines, the first more or less behind ventrals; anal fin 
present, usually before the second dorsal; caudal fin rather long, usually with a basal lobe; tail not 
keeled, and not bent upward. Spiracles present; no nictitating membrane; gill-openings small, the 
last one above the root of the pectorals. Mouth usually broad, with sniall teeth, several ~eries being 
in junction; teeth each with a median cusp and 1 to 4 small cusps on each side; nostrils near mouth, 
sometimes confluent with it, sonletimes provided with cirri. Mucous pores about head numerous, 
especially on lower side of snout. Egg cases large, quadrate, with prehensile tubes at angles. 

Genus 2. CATULUS Smith. 

As here understood, this ge~lus is very close to the European genus XcylliorMnus, from which it is 
distinguished by the separate nasal valves. Gill has further divided the group into Calultcs, having 
the nasal valves provided with lobes or grooves, Hnlzlurus having the nasal valves simple, and Ceplha- 
lo.~cyllium, which has a very broad head and the ston~ach inflatable. The latter group, with possibly 
Iialzlurus, is perhaps generically distinct. Catulus differs from Pristiurus in having the scales on the 
upper edge of the tail not much, if at all, enlarged and usually not differentiated from the others. The 
prickles on the body are usually much coarser in Calul7~s than in 8c~%?/lliorl~inus or Pristiurus. Species 
numerous, usually in rather deep water. The single species known from Hawaiian waters is described 
in Section I1 of this volume. 

Catulus Andrew Smith, Proc. Zool. Soc. Lond. 1837, 85 (canicula). 
Poroderma Smith, 1. c .  (ofrica?~us). 
IIalalurus Gill, Ann. Lyc. Nut. Hist. N. Y. 1861, 407 (burgmi). 

Family 111. CARCHAR1IDE.-The Typical Sharks; Manos. 

Sharks with 2 dorsal fins, the first short and high, entirely before the ventrals, the second 
comparatively small, opposite the anal; no spines; gill-openings moderate, the last above the base of 
the pectoral; tail more or less bent upward from base of caudal fin; sides of tail not keeled; eyes with 
nictitating membranes; head not hammer-shaped, the snout being longitudinally produced, as usual 
among sharks; spiracles small or obsolete. Ovoviviparous. 

A large family found in all seas. The species are often closely related and difficult of determination. 
(1. Cnrchariinae: Spiracles present: teeth more or loss depressed, with entire or serrate sharp edges. 

1). Root of tail without pit; caudal fln with a single notch. ................................................... .Qale?m, p. 85 
bb. Root of tail with conspicuous pit above; caudal An with a double notch .............................. Galeoccrdo, p. 36 

aa. Spiracles obuolcte; lower teeth narrower than the upper. 
c. First dorsal f i n  insertcd posteriorly, nearer ventrals than peotorals.. .................................. .Prionace, p. 37 
cc. First dorsal inserted anteriorly, nearer pectorals than ventrals. 

(1. Teeth all scrrate more or less, cntire in the very young .......................................... r c a a  p. 38 

Qenue 6. QALEUS Rafinesqne. 

First dorsal opposite the space between the pectorals and ventrals; mouth crescent-shaped with 
teeth alike in both jaws, oblique, notched and serrated; spiracles present, small; nictitating membrane 
present; no pit at base of caudal; caudal fin with a single notch. Tropical seaa. 
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Gnbrrs Knfinesqtle, Cnrntteri Alcuni Nuovi Gcneri, 13, 1810; in pnrt (gnleiis, etc., ~lthoogl~ tt~nt Rpecies in  not cxplic!itly 
mentioned, tlie Arst specios lncntio~icd being a species of Prir;ti?lr~is, 1'. '.mclasloa~?~s). 

Gule~whi?ms Blni~iville, HIIII. Sci. I'hilo~n. 1816, 1'21 (!,nieuu). ' 
Oaleus Cuvief, Ri.gne Animul, Ed. I, 127. 1817 (gnleux). 
Euguleus Gill, Pror. Ar. Nut. Sci. I't~iln. 18G4, 148 (galcus). 

2. Galeus japonicus Muller & FIenle. Fig. 2. 

Spiracles small; a short labial fold on each jaw; seco~id dorsal fin not much smaller than tlie first, 
and slightly in advauce of the anal; length of caudal fill rather less than t1istanc.e 1)etween the 2 
dorsals (Muller rQ: Ilenle). 

This species was not obtainecl by us, the orlly Ila\vaiiau refere~~c*e being that of Dr. Steindacllrler, 
based ~ipoli asingle specimen lr~ore than 5 feet long, fro111 Laysan. I t  is Inore likely to be the J a p a ~ ~ e s e  

FIG. !!.-Gnleus japnnicus Miiller RE Henle; after Frliiller and Hen1 

species, Galeus,japonicua, than the Californian, Gnlrux z?/oplants. Neither of these differs ~ n u c h  from 
the European Galeus gctleus. 
Duleus juponiens hluller RE Henlc, Plngiontomen, 58, pl. 22, 1841, Japan; Ciillther, Cnt., VIII, 380, 1870 (copied): I3leckc.r. 

Nat. Vcrh. Kon. Ak. Amstcr(lt~rn, XVIII, 1879, 3 (rlnntc o n l y ) ;  dordtrn Fowlt!r, IJroc. U. S. Nnt. MIIH., XXVI, I%):$, 
611 (Orlomichi, Niroshirnn, nnd N~~gnsuki, Jnpnn). 

Gulms tr~~lgaris, Stcir~tlncliner, Iknkrr. Ak.  Wiss. \Vie11 1000, 619 (I,~tysttn); I I O ~  o[ C I I V ~ C ~ .  

Genus 4. GALEOCERDO Miiller & Henle. 

Mouth crescent-shaped; teeth alike in both jaws, large, oblique, coarselv serrated on both ~uargi~is ,  
with a deep notch on outer margin; spiracles present; cnntlal fin with a double notch; a pit 011 the tail 
above and below a t  I)ase of caudal fin; first t lor~al opposite. the space between pectorals a11tl ventrals. 

Large sharks fonntl in most war111 seas. Only one species knowli fro111 lIawaiia11 or Amrric3an waters. 
Oaleocerdo Mi~ller & IIcnle, Plng~o~tomen, 69, 1838 (fi{lr.in?ca). 
Uoreognlcun Gill, A n n .  Lye. Ntrt. Hi%. N. Y., VII,  1801. 411 (a~.rlk.r~s). 

3. Galeocerdo t ig r inus  Mullttr & I-Ienle. Tiger Sl~ark. 

1Iead 7.25 in le~tgth; depth about 10; snout 3.39 ill hcatl; ir~terorbital space 1.33; witltl~ of 1nout11 
at  corllers about 1.6; eye 5.66 in thc interorbital spacc; space betweell nostrils 2. 

Body elongate, tapering to c*anclnl; head very 1rluc.h broader tliau deep, depressed; eycs s~nall,  
lateral, nearer snout, than gill-openi~~g; s l~ont  I)roatl, short, rounded; r~ionth very broad, roundetl; 
teeth nnmerouP, rather large, c.otripressed, wit11 several basal cusps, ant1 with edges nrore or less ser- 
rated; a labial fold a t  corners of montl~;  nostrilslargc~, inferior, :~l)oat lnitlway between tip of s~lout  ant1 
eye; interorbital space very k)rond, flat: spiracles vcary ~lnal l ,  Iwl~ind (lye; gill-ope~iirtg-8 l::lrge, postr- 
riorly above base of pec~toral. Body very fir~ely roughelietl. First tlorsal beginning about first fourth 
of interspace between origin of pec.tor:~l a11t1 that of ventral; second dordal small, a little Iic,arer origin 
of first dorsal than tip of caudal; ant11 snlall, bcbgin~iin~ brhintl origin of second dorsal; pectoral ratl1t.r 
long; vcntrals very ~ n u c h  nearcr ittlal than pectorals; c-audal \,Pry long, lower lo1)r 1)roclucetl; cbautlal 
prvlnncle rather sl~ort.  

Color brown above, ml~itish or ])ale l)(>low, 11pper sllrfacc~ with ))lac~kis11 markings, ~nostly in thc, 
for111 of dark crossbars. 

This ~ l ~ a r k  is kliowl~ fro111 the, ]Cast Indiex nortl~wartl to Jal)all, whence Qcintller rccnortletl a s~nall 
exalriplc.. Jordan and Snydrr also rc.cortl i t  fro111 J;~pan, I ravin~ csat l~i~icd thcb dricd skill of a yo1111g 
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male from Nagasaki. A good speciliic~l was sent to us fro111 IIonolulu by Mr. 15. 1,. Berndt. The 
species differs from G. n~nculalus of the Atlantic in having dark cross-l)ands iiistcad of da,k brown 
spots on the upper surhce. 
Galcoccrdo ti<jrl,.i?lus Miillcr & Hciilc, f'lttgiostomcn, 59, 1838, Pondicherry; Giinlher, Ctit., VIII, 378, l X i O  (Japan); Dnmeril, 

IClfln~obr~lllche~, I ,  593, 1870 (I'ondichcrry); Jordnil S: Fowler, Proc. ti. S. Niit. hltls., XSVI, 1903, 612 (Nagusaki); 
Jordtiii & Snyder, Pro(*. U. S. Nat. Mus., XXVII, 1904. 940 (OIL~III). 

Raleoeerdo va~?tcri Mtlcdonald Sr Barroo, I'roc. Zool. Soc. Lond. IH(i8, 568, pl. 32, Australia. 

Genus 5. PRIONACE Cantor, Bl,ue Sl1urX.s. 

Large sllr~rks with the 1)ody ant1 head slender; 110 spirncbles; the teeth in both jaws strongly 
serrated in the adult, those in the upper jaw l)road, tliose below narrower, straight, and claviform; 
fir.st dorsal large, inserted micl\vay I)et\reen axils of pectorals and ventrals; second dorsal 1nuc11 
snialler, usually not larger than anal; embryo not attached to the uterus by :I ~)lacenta. Species 
rather few; large, slender, swiit, voracious sharks of the ~varni seas. The groups called Prio~tnre, 
ITypoprion, Alwionodon, and Sroliodon are usually placed as subgenera under C~zrcliurltiia~~s or Cnrcharias, 
as tlie group has been coni~nonly called. Their retention as clistinct genera is apparently justified on 
the ground of convenie11c.e. 
Prio~~o(lon nfrlllcr S: IIelilc, Pltigioutomeil, 35, 1841 ({/kt?toix, ctc.); ntinlc llreoccupied. 
Priotrflre Cantor, Mt~lllylin Fi8llcs, 399, 1850; ~~ibstitutc for I'I.LOILOIIOIL. 
C!/~wce]~l~alus (Iileili) Gill, A1111. Lyc. N R ~ .  IIis1. N. Y. 1861, 400 (!jln?rct~s). 

4. Prionace gIauca (Linnreus). Fig. 3 .  

Snout very long: nostrils ratlier nearer to nioutll than to cxtrelirity of snout; no labial fold except 
a groove a t  arlgle of ~noutli;  tcetll of upper jaw oblique, scarcely constricted neitr base; lo~ver teeth 
slender, triangular it1 young cxalnples, lanceolate, with as broatl l):~se, in old ones; pectoral fin long, 
fnlciforn1, extending to dorsal, which is ncarer ventrr~lu than root of pectorals. Color light bluish 
gray above, p:~lcr below. 

A large sliarlr of the warn1 seas, occ:~sionally brken ill ISaropc and on tlie vonsts of Jal)art and Cali- 
fornia. A mounted specimen from off 1lis:lki is in  tlic Itnperial l\luscnn~ of Tokyo, ant1 in  tlie 

FIQ. 3.-l'rio~~uce gluuca (Linnreus); after Jordan tind ICvcrnltuin. 

Imperial University is n pliotograph of a large specirnen securetl at the saliic place. A fe~nale, taken 
with a hand line a t  Albatross Station 3801, 28' 31' N., 111° 47' Mr., contained 47 embryds, each meas- 
uring 15.3 inches in length. The following measure~~~ents  of tlie adult were taken: Tip of snout to 
cud of wudal lobe 274 cni., to dorsal fin 110; to eye 23; to first gill-opening 55; to pet-toral 65; length 
of gill-area 18; heig11t of first gill-slit 5; of second and third 7.5; of fourth 7; of fifth 5; length of pec- 
toral 62; base of pectoral 23; free edge of pectoral 5G; asi l  to vcntr:il 77; anterior niargin of ventral 
17.5; free margirl of ventral 20.5; base of ventral 16.5; axil of ventral to front of aria1 34; base of anal 
13.5; anterior margin of anal 17; anal to c,autlal pit 22; I)asc of dorsal 23; anterior ~nargili of dorsal 
30.5; free cdge of dorsal 28; posterior edge of first tlorsal to second dorsal 63.5; base of second dorsal 
13; front l i~argi~l  of fiecolid dorsal 13.5; posterior end of second dorsal to caudal pit 21.5; upper lobe of 
caudal 58.5; spread of caudal 67; lower caudal lol~e 37; girth at  front of velitral 76; girth a t  front of 
pectorals 91. 

Whether this species is really identical with tlie European 1'. gluucn is uncertain. 
Squalz~s glnucus Linnzus, Syst. Nnt., Ed. X ,  23.5, 1758, seas of Europe. 
Carcliarias glnuct~s, Giinthcr, Cat., VIII, 364, 1870 (England; St. IIclena; Poi~diclicrry; nild Port ~ r t h u r ,  Australia). 
J~rio~~nce.qln?rnl, Jordan Rr Evermnnn, Fishes North and Mid. Amcr., I, 33, 1896 (San Frniicisco; IIontcrey); Jordan & 

Fowler, Proc. U. S. Nut. Mus., XXVI, 1903, 613 (Misaki); Snyder, Bull. IJ. S. Fish Comm., XXII, 1902 (Jan. 19,1904), 
515 (Albntross Strltion 3801). 
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Qenns 6. CARCHABIAS Rsfinesqne. 

Body rather robust, the head broad and depressed; rnoutll inferior, with the teeth in both jaws 
strongly serrated in the adult, less so or entire in the young, those in the upper jaw broatl or narrow, 
those below narrow, straight, and nearly erect; no spiracles; first dorsal large, placed not, far behi~ltl 
pectoral; pectoral falcate; second dorsal small. Embryos attached by placenta to the uterus. Species 
very numerous and difficult of separation. Voracious sharks of the warm seas. 

Carcliarias Rafinesque, Carutteri Alcuni Nuovi Generi, 10, 1810 (in intention). 
Carclrarhinus Blainville, Journ. Phys. 1816, 2134 (commersoni); n name based on Lac6pBde's figure of "Sqt~alus carclia~itrs; " it 

apparently represents Carcharkinus lamia. 
Carcl~aria.8 Cuvier, Rhgne Animal, Ed. 1. 126,1817 (carchartas). 
EuEan~ia Gill. Ann. Lye. Nut. Hist. N. Y. 1861, 401 (lamia). 
Platypodon Gill, I. c,, 401 (menisowah). 
Iaogon~pliodon Gill, 1. c., 401 (oxyrli?/nchus). 
Lanziopsis Gill, 1. c.,  401 (temmi?~cEi). 

a.  Tips of fins abruptly jet black. 
b. Head very broad and depressed; snout very broad, rounded, and appearing po i~~tcd  when viewed laterally. 

11~~la7~oplerz~s, p. 33. 
bb. Head elongate, momewhat liarrow arid depre~scd; snout Io~ig and narrowly pointed wlicri viewed from abovc. 

phorcys, 11. 39. 
aa. Tips of fins merely dusky. 

c. Snout lesy than one-third distutlce to first gill-opening.. ............................................. .i7i&ularuni, p. 40. 
cc. Snout exceeding one-third dista~lee to first gill-opening.. ............... ..... ....................... n c i o e  p. 40. 

6. Carcharias melanopterus Quoy & Gaimaril. Plate 1. 

Head about 5.85 in length; depth about 7.67; width of head 1.25 in its length; depth of head nearly 
2; smut  about 3 in heatl; interorbital space 1.5; space between tip of snout and froilt of Inoath 2.6; 
width of mouth 2; eye 5 in interorbital space; internasal space 2; least deptl~ of caudal pedunclc 3; 
caudal 3.5 in body; pectoral 5.5. 

Body elongate, rather robust, the trunk and tail compressed; head very t~road and depressed; 
snout very broad, rounded, appearing pointed when viewed laterally; eyes small, their posterior 
margins about midway between tip of snout and first gill-opening; nictitating me~nbra~le well devel- 
oped; mouth large, very convex, 80 that the anterior margin of the mandible is below front rim of 
orbit; teeth in upper jaw broad, compressed, sharply pointed, the edges serrate ant1 with 4 or 5 basal 
cusps behind; teeth in mandible rather long, pointed, the cornpressed edges smooth, without any 
serratures; nostril with a small flap, inferior, about midway in length of snout; interorbital space very 
broad, more or less convex, eq)ecially in the center, behind which the top of the head rises more or less 
gradually to back of neck; gill-openings of moderate length, close together, the posterior above base 
of pectoral; peritoneum silvery. 

Body very finely roughened when stroked forward; first dorsal with its length about equal to 
depth of body, its origin midway between that of the ~econd dorsal and tip of snout; origin of 
second dorsal nearer origin of first dorsal than tip of caudal; anal similar to second dorsal, and below 
it, the origins: of the 2 fins at the same point; caudal rather long, with a notch near its tip; length 
of lower lobe 2.2 in entire length of fin; pectoral large, margin of fin nearly straight or only very 
slightly concave; ventrals small, their origin a little nearer origin of first doreal than that of second, 
or nearly midway between; back in front of first dorsal slightly keeled, and between first and seconci 
dorsals with a shallow groove; base of caudal, above and below, with pit. Another example, a female, 
gave the following measurements, recorded in centimeters: Total length 156; tip of snout to dorsal 52; 
to eye 12.8; to first gill-opening 30.5; to pectoral 3 . 2 ;  length of gill-area 7.7; height of first, second, 
third, and fourth gill-slits 6.3; fifth 5.G; anterior margin of pectoral 28; base of pectoral 10.8; posterior 
margin of pectoral 27.3; axil of pectoral to ventral 36.8; anterior margin of ventral 12; free margin 
of ventral 10; base of ventral 10; axil of ventral to front of anal 13.3; base of anal 8.3; anterior 
margin of anal 10; base of anal to caudal pit 9; base of dorsal 11; anterior margin of dorsal 19.5; free 
edge of dorsal 15.3; distance between dorsals 38; base of second dorsal 7.6; second dorsal to caudal 
pit 10; upper lobe of caudal 38; spread of caudal 35.5; lower lobe of caudal 19; width of mouth 17; 
preoral length of snout 9.5; girth behind pectorals 63.5; girth at front of ventrals 53. 
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Color in life (field No. 03535), upper parts of body and head light brown, lower parts white; fins 
tipped with black; upper and lower borders of caudal also black. Another example, 4.5 feet long and 
similarly marked, was seen in the niarket of Honolulu. 

Color in alcohol, pale brown above, the lower portions white; a brown longitudinal band along 
side from below front of first dorsal backward over base of ventral; upper surfare of pectorals and 
ventrals brown like the back; upper extremity of dorsal, broadly and abruptly blotched with black; 
~nargins of caudal narr&ly black, the greater part or outer half of the lower lobe black; outer 
portion of anal black; lower tip of pectoral blackish, the upper edge or marginal portion also blackish 
or dusky, and the lower tip of ventqals broadly blackish. Description from a male 31 inches long 
taken a t  Honolulu. 

This shark is n coinmon form throughout l'olynesia. We have a number of exan~ples fro111 
Honolulu, three of which were collected in  1889 by Dr. Jenkins. The species was also found at 
Samoa by Jordan and Kellogg. I t  may be known a t  once by the inky black tips to its fins. 

Carchariaa nielanopterus Quoy & Gaimard, Voyage dc I'Umnic, Zool., 194, p1. 43, figs. 1 and 2,.1824, Vaigiou Island; 
Gunthcr, Cat., VIII, 369,1870 (South Africa; Amboynu); Strects, Bull. U. S. Nat. hfus., No. 7 ,  94, 1877 (Christmas and 
Wfwliington irtlandrt); Snyder, Bull. 17. S. Fivli Commission, XXII, 1902 (J~in. 19, 1904), 513 (Honolulu). 

Carcharias (Prionodon) melanuplerzcs, Mullcr & Henlc, Plugiost., 43, pl. 19, flg. 5, 1841 (teeth); Steindachncr, DCIIIH. Ak. 
Wiss. Wicn, LXX, 1900, 519 (South Scus). 

Ccirckarias (Prio?iace) ~nclanopterua, Cantor, Cut. Malay. Fish., 400, 1850 (Strt~ib of MaIacca); Fowler, Proc. Ac. Nat. Sci. 
Philt~. 1901, 325 (Thorllton Isla~ld).  

P Carcharias (Pn'onodo7~) henlei Bleekcr, Nut. Tyds. Ned. Ind., IV, 507, 1853, Batavia. 
? Carc/&arias (Prionodon) bradyrhyncllus Bleckcr, Enun~.  Sp. Arch. Ind., 206, 1859, East Indies. 

6. Carcharias phorcys Jordan & Evermann. Plate 2. 

Head 4.8 in length; depth 6.5; width of l~eacl 1.75 in its lengtl~; tlepth of head 1.8; snout about 
2.2 in head; interorbital space 2.2; space between tip of hnout allti front of nlouth 2.6; width of 
mouth 2.5; eye 6 in interobital space; internasal space 1.8; 1e:tst depth oE caudal pedunole a little over 
4.8; caudal 3.5 in body; pectoral 5.75. 

Body elongate, rather robust, the tail co~npressed; llead elongate, somewhiit narrow and depressed, 
snout long and narrowly pointed when viewed above, the tip rounded; eyes small, their posterior 
nrargins about midway between tip of snout and. first gill-opening; nictitati~ig ~ n e ~ n b m n e  well derel- 
oped; mouth large, very convex, tlie anterior margin of mandible l~elow front rim of orbit; teeth ill 
upper jaw narrow, with broad l~asis, not notched, compressed, serrate, ant1 with four or five basal 
rusps behind; teeth in mandible rather long, pointed, not serrate, tlie edges s~nootlr; nostril witliout 
flap, inferior, and nearer eye than tip of snout; interorbital space I)road and convex; upper profile of 
head rising gradually in a nearly straight line to back of head; gill-opcning of n~oderate length, poste- 
rior, over baee of pectoral; peritoneum white or pale; body very finely roughenetl when stroked for- 
ward; height of first dorsal less t1:an depth of body, its origin a little nearer tip of snout than origin of 
second dorsal; origin of second dorsal nearer origin of first dorsal than tip of caudal; fin small, 
about over anal, so that origins of the 2 fins are opposite; caudal long, with a notch a t  its tip, deep, 
the lower lobe 2.25 in length of fin; pectoral with n~argin slightly concave; rentrals small, their origins 
a little nearer base of lower cautlal lobe than origih of the pectoral; back convexly ridged, broader 
between the dorsals; base of caudal with a pit above and below. 

Color in alcohol, pale brown, the lower parts pale or whitish with a brown streak the color of the 
back along side from gill-opening to over origin of ventral; tips of dorsals, edge of caudal, and tip of 
pectoral blackish. 

This description from an example 27.5 iriclles long, field No. 03747, taken at  IIonolulu. Type, 
No. 50612, U. S. Nat. Ifus. We have 4 other examples also from I-Ionolulu, one a ftutus, besides 
2 from the same locality collected by Dr. Jenkins in 1889. Specimens were also secured by the 
Albnlross in  1902 a t  Honolulu and a t  Hanalei Bay, Icauai. 

Carcharias phorc~s Jordan Jr. Evernia~in, Uull. U. S. Fiuli Comm. 1902 (April 11, 1903), lGS, Honolulu; Snyder, Bull. U. S. 
Fish Comm. 1902 (Jan. 19, 1904), 513 (Honolulu; Hallalei Bay, liuuai). 
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7. Carcharias  insu la rum Snyder. Plate 3, fig. 1. 

Head, measured to last gill-opening, 3.1 in length (tip ol snout to caudal pit); depth a t  front of 
pectorals 6.1; a t  front of ventrab 6.7; snout 3 in head; interorbital widtli 2; pectoral 4 in length; 
upper lobe of ca~ldal 2.7. 

Mouth semicircular, its width equal to distance between tip of snout and posterior border of eye, 
ditltance between edge of mouth anil tip of sriout 1.7 tirnes width of ~noutli, or a little nlore than 
distance between nostrils; upper teeth serrated from base to tips, the lower ones sniooth on bast., 
upper parts weakly serrated; teeth of upper jaw a little broader at  base than they are high, tlie rutting 
edges of median ones straight; lateral teeth with edges slightly concave, concavity of outer edges 
deepening sometviiat as they approach corners of mouth; teeth not pointing outward in either jaw, 
those of lower jaw much Inore slender than those above, the bases somewhat wider than height of 
teeth; cutting edges concave; 30 rows on each jaw, teeth of the 2 median rows minute or abpent. - - 
Tip of pectoral fin acutely rounded; first dorsal broadly rounded; second tlorsal slightly s~naller than 
anal; caudal very large, underside of upper lobe u~i th  a deep notch; free edges of dorsnls, pectorals, 
and ventrals concave; claspers of lr~ale 1.5 times as long as ventral fin is higli. 

I n  life, bluish slate-color, somewhat lighter below; first dorsal broadly tipped with lighter color; 
second dorsal, pec:toralr, ventrals, and caudal with sligl~tly darker tips. In  alcohol the fins and upper 
parts of the body are rather indistinctly spotted with a darker shade than that of body; spots of body 
somewhat larger than eye, the spaces between them so~iiewhat wider than diameter of spots; spots on 
fins smaller and more closely crowded. 

The following n~easrirements were taken before the specimen, a lnale, was ~)reservcd: Total 
length 213 a n . ;  tip of snout to clorsal 71; to eyc 17.8; to fir& gill-opening 40.5; to pectoral 48; length 
of gill-area 10; height of first gill-slit 7.5; of second 8.2; of third 8.8; of fourth 8.2; of fifth 5.7; lerigttl 
of pectoral 39; base of pectoral 14; free edge of pectoral 37; axil of pectoral to vcintral 47; anterior 
margin of ventral 14; free margin of ventral 12; base of ventral 12.7; axil of vc.ntrit1 to front of anal 
17.8; base of anal 9; anterior n~argin of anal 12.7; :ma1 to caaudal pit 8.2; base of dorsal 21; anterior 
margin of dorsal 32; free edge of d o r ~ a l  23.5; first to sec.ontl tlorsal 47; I);~sc of set-ontl tlorbal 6.3; 
front inargin of second dorsal $1; secontl dorsal to c.arlda1 pit 12.7; upper lo1)c of c:~rtdal 59.5; lower 
lobe of caudal 30; spread of cantla1 61; girth at  front of ventrals 66; girth at  front of 1)ectorals 78.5. 

Seven young were obtainczd fro111 a large Irtnale of this ~p'ries taken a t  statio~i 4111, bettvccn 
Molokai and Oahu, eacli 111ea9nring G 1  calrl. in length. Color bluisl~; pec,torals, seco~itl dorsal, anal, 
and lower caudal lobe broadly tipped wit11 1)lack; ventral surfac-e of 1)ody ant1 paired fin.q, except t l ~ c  
terminal dark areas, yellowish; tip of first dor~a l  yellowish. The head ~rre:t;rured to litst gill-opening 
2.9 in length; depth a t  front of pectorals 5.5; tlepth of c-audal pedu~icle 6.5 in I~ead; snout 3; interorbital 
width 2.1. Curve of niootli elongate instead of circular, as in  adult, its width being an eye's diameter 
less than distance between tip of snout and anterior bortler of orbit. Distance between edge of 11iout11 
and tip of snout 1.1 times width of mouth. Height ol dorsal 6.25 in length of l~eatl and body; length 
of pectoral 3.4; upper lol~e of caudal 2.7. 1)owal and pectorals l~roadly rounded. 

This shark appears to be closely related to Cc~rcharicts l ( i n ~ i c c  liafinesque, of tlie Allantic. Not 
common about the Iiawaiian Islands. 
Curchuriax insuhrum Snyder, Bull. U. S. Fish Comm. 1902 (Jan. 19, ISOJ), bl:{, p1. 1, fig. 1, off Diamond Head, Oahu Island 

(Type, No. 50859, U. 6. N. M.). 

8. Carcharias  nesiotes Snyder. Plate 3, fig. 2. 

Head, measured to last gill-opening, 3.1 in  length ( t ip  of snout to  candal pit); depth a t  front of 
pectorals 5.5; a t  front of ventrals 6.25; sriol~t 3.1 in head; interorbital width 2.4; pectoral 3.7 ill 
length; upper lobe of caudal 2.8. Mouth elliptical, not semicircular in shape, width equal to dis- 
tance from tip of snout to posterior edge of orbit; width of spare between tip of snout and anterior 
edge of mouth equal to distance between outer edges of nostrils, 3.9 in head; teeth of upper jaw 
strongly serrated, those near center of jaw symmetrical in shape, the width at  base equal to or a little 
greater than height; laterally the outer edges of teeth grow concave, then notched; inner edges 
becoming convex, teeth pointing away from qnlphysis: teeth of lower jaw narrow, with wide bases, 
their edges snlooth or very slightly serrated, sym~netricd in shape on both rniddlc and lateral parts 
of jaws. Pectorals pointed a t  tips when depressed, reaching as far back as posterior part of first 
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dorsal, the free edge concave; first dorsal bluntly pointed; secontl dorsal and anal equal in  size, edge 
of anal, deel)ly notched; edge of up~ier caudal lobe notched, distance from notch to tip of lobe 
4.54 in length of lobe. 

Color bluish gray abo;e, the fins growing darker toward the tips; ventral surface lighter. 
The following are the measurements of a male taken a t  station 3902, off the northern coast of 

Mololtai: Total length 224 cm.; tip of snout to dorsal 71; to eye 17.8; to gill-opening 44; to pectoral 
54; length of gill-area 13.5; heigllt of first gill-slit 6.5; of secontl 7; of third and  fourth 6.5; of fifth 
5.8; anterior tnargin of pectoral 49; base of pectoral 14; posterior margin of pectoral 42; asi l  of per- 
toral to ventral 49.5; anterior margin of ventral 12.8; free margin of ventral 12.8; base of ventrals 10.8; 
axil of ventral to front of anal 19; base of anal 8.3; anterior margin of anal 12; anal to caudal pit 13.4; 
base of first dorsal 19.7; anterior margin of first dorsal 30.5; free edge of dorsal 26; distance between 
dorsals 58; base of secontl tlorsal 7; second dorsal to caudal pit 19; upper lobe of caudal 61; spread 
of caudal 66; lower caaudal lobe 29; width of mouth 20.5; preoral length of snout 15. 

Type, No. 50860, U. 6.  Nat. Mus., a female about 4.86 feet long, taken at  French Frigate Shoals. 
A smalier example, also a female, from Laysan Isla~ld, does not differ fro111 the type, escefl that i t  is 
darker in color, the untler parts being quite dusky. Cotype, No. 12790, L. 8. Jr.  Univ. Mus., a 
female 32 inches long (No. 03741), and the heads of 2 larger examples were obtained a t  IIo~lolulu. 

A large and voracious shark seen everywhere about tlle islands. Coulpared with Carci~urius 
juponicus of Japan, it  is more robust in forn~, having a shorter and broader head. 

Curcharins (PI.IOILO~OI~) {](~IL{~c~~L.~Ls, Stcitlilacllncr, D~nks. Ak. \Visa. Wicn, LXX, 1900, 619 and ,521 ( L I L ~ S I ~ I ~  Isl~ittd.) 
Curchurius ?tesiotes Snyder, Bull. U. S. Fish Comm. 1902 (J~in. 19, 1904), 514, pl. 1, fig. 2, French Frigate Shoals. 

Family IV. SPHYRNIDE. 

General cltaracteristics of the C'tarcl~crriid:~~, but the head singularly formed, kidney-shaped or 
"hanltller"-sha1,ed, fro111 the extension of its sides, t l ~ e  nostrils I)eing anterior and the eyes on t l ~ e  
@ides of the " ltam~rler " ; 111outh crescent-shaped under the " 11am1ner" ; teeth of b o t l ~  jaws si tuilar, 
ol~liclue, each with a notch on the outside near the baue; no spiracles; last gill-opening over the 
pectoral, first dorsal ant1 pectorals large, the dorsal nearer pectorals t11a11 veritrals; second dorsal ant1 
anal small; ;I pit a t  the root of the caudal; caudal fin with a single notcll toward its tip, its lower lobe 
clevelopetl. One gcxnus wit11 5 species, in11al)iting nlost warm seas. Large sharks, known at  once by 
the singular form of the head, whir11 is not quite the satue in  any two species. 

Genus 7. SPHYRNA Raflnesqne. 

Cllaracters of the genus i~~c luded  above. In the for111 of t l ~ e  I~ead there is a perfect gradation among 
the species from tlle narrow hammer of S. bblcl~ii, wit11 the lobes three t i~nes its long as broad and 
deeply grooved along the anterior edge, to the kidney-shaped head of S. tiburo, in which the'anterior 
grooves are obsolete. 

Sphyrnn Rafincscluc, Illdice d'Ittio1. Sicilians, GO, 1810 (r?lgzaa). 
Ceslrorhi?&us Blainville. Jonrn. I'hys. 1816, 264 (q~gmra). 
%!lg:r~lu Cuvier, Rhgne Animnl, 118. I,  127. 1817 (z!/g:e~lo); name preoccupied. 
PLal?lspz~ulu8 Swainson Classn. an in^., 11, 318,1839 ("t ibl~la"=ludeu).  
Itcniceps Gill, AIIII. Lyc. Nat. Hist, N. Y., VIII, 1861, 412 (t8uro). 
Ceslrueio~~ (Klcin; prc-Linnreall) Gill, 1. c., 403 ("grenu). 
E?~sl)h~nla Gill, 1. c., 412 (bloclrli). 

9. Sphyrna zygcena (Linnacus). EIammer-headed SliarX;. "Jfano kihikil~i." 

Head truly hammer-shaped; width of head about twice its length; length of hinder nlargin of 
hammer nearly eqrtal to i k  witlth near the eye; nostril close to eye, prolonged into a groove which 
runs along nearly the whole front n~argin of head; first dorsal large; second cluito small, smaller than 
anal; pectoral rather large. Color gray. 9 large voracious shark reachiuga length of 15 fect or more, 
found in all warm seas; occasionally on our coasts from Cape Cod and Point Conception, southward. 

A number of exarnples of this species were obtained at  Ilonolulu, and i t  was taken by the Albatross 
a t  Station 3844, off the southern coast of Molokai. Dr. Jenkins also brought 13 examples from 
Honolulu in 1889, the largest measuring 20.5 inches. The species is also common in the South Seas 
and in Japan. 
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Squalus ryg"Ena Linnaeus, Syst. Nat., 1Cd. X, 234, 1768, Europe; America. 
Sphgrna z?/g;~.sn, Rafincsque, Indice d'Ittiol. Sic., 46, 1810 (Xlessina): Mullcr & Hcnle, I'lagiostomcn. 61, 1841 (Brazil; 

India); Jordan & E v e r m u n ~ ~ ,  Pishcs North and Mid. Amer., I, 45, 1896; Evcrmnnn S: Mnrsh, Fishcs of Porto Rico, 
63, 1900; Jenkins. R1111. U. S. Fish Comm., XXII, 1902 (Sept. 23, 1903), 120 (IIonolulu); Snyder, Bull. U. S. Pish 

, Comm., XXII, 1902 (Jan. 19, 1904), 615 (hfolokni). 
Squalus ~~sa lkus  Rimo, Ichth. Nice, 34, 1810, Nice. 
Zygzna nzalletrs, Shaw, Nut. Miscell., pl. 267, la-, -; Giinther, Cat., VIII, 381, 1870 (Totoya, Fiji Islands): Guntller, 

Shorc Fishcs, Challenger, Zool., I, I'art VI, 59, 1880 (Reefsat Ho1101u111). 
Zggzna lewinl Lord in  Grifith, Animnl Kingdom, X, 6.10, pl. 50,1834, New Holland. 
Zygz'cena subarccata Storcr, Proc. Bost. Sac. Nut. Hist., 111, 1848,70, Cape Cod. 
Ceslracion zggzna, Dumgril, Elasmobr., 11, 382,1866 (Mediterranean; coasts of North and South America; Australia; Jap~bn). 

Family V. ALOPIIDA2.-Thresher Sharks. 

Body moderately elongate, the snout rather short; mouth crescent-shaped; -teeth equal in both 
jaws, moderate sized, flat, triangular, not serrated; the third tooth of the upper jaw on each side 
much smaller than the others; gill-openings  noder rate, the last one above the root of the pectorals; no 
nictitating membrane; spiracles just behind eye, minute or absent; first dorsal large, midway between 
pectorals and ventrals; second dorsal and anal very small; caudal fin exceedingly long, about as long 
as rest of body, a pit a t  it8 root, a notch on the upper lobe near its tip; lower lobe moderately 
developed; no caudal keel; ventrals ra t l~er  large; pectorals very large, falcate. A single species, 
reaching a large size, inhabiting most seas, known a t  once by the great length of the tail. 

Qedus 8. ALOPIAS Rafinesqne. 

The characters of this genus are included with those of the family. 

Alopias Rnfillesquc, Cnrntteri cli Alcnni Gencri, 12, 1810 (?nc~crot~rus=oulpeu). 
Alopecia8 Miiller & Hcnle, l'lagiostomcn; 7.1, 1841: amended orthography. 

10. ,Alopias vulpes (Gmelin). Fig. 4. 

Body fusiform, cylindrical, thirkcst Itefore dorsal fin; back regularly arched froin above pectorals 
to end of snout, ant1 gradually decreasing in size posteriorly to cauctal. Heat1 short, bluntly conical; 

snout blunt; Lye rather large; ~noutll  Ilorseshoe-shaped; teeth about 2 3 2 2  third or fourth tooth on 
194-19' 

either side of center of upper jaw 8tnallrr than others; spirachs very a ~ r ~ a l l  or wanting; last gill- 
openings above or sligl~tly in front of pectorals. - 

Body more or less roughened. First dorsal high, triangular, sonlewl~at higher than its base is 

PIG. 4.-Alopias uulpes (Gmelin); after Jordan and Evormann. 

long, slightly slender towarti its summit, superior angle rounded; secsontl dorsal similar in shape, hut 
much smaller; aria1 small, placed behind second dor~a l ,  which it  resembles; pectorals long, wide, 
emarginate, with s~rlall process behind; ventral8 wider than high, nearest first dorsal; caudal nearly 
as long or longer than body, composed of 3 distinct lobes, one small, triangular, a t  under side of 
tip, a second long and low, extending along upper side of tail, and a third short and broad, a t  lower 
base of tail. 

Color, slate-blue above, beneath soiled white, marked with obsolete bluish spots; pupil a longi- 
tudinal slit, edged with golden. 

Length, 12 feet. 
One large specimen received from the  Honolulu market through Mr. Berndt. 



FISHES O F  HAWAIIAN ISLANDS. 43 

A large shark, aboundkg in all warln seas, comlnon on the east coast of Japan. I t  \$-as seen by 
Dr. Jordan at  Misaki, Eagasalri, Tokyo, and Yolrohama. No one has yet compared speci~nens of the 
J:tparlcse fish with those from Californi:~ or tlic nfetliterrane:tn, and the speries may prove different. 
Si]tcallis ?71el~)c11 Grnefin, Syst. Nnt., I ,  1496, 1788, Mediterranean; l~ftcr I'cnnallt. 
S~~?mhcs?!trlpinzc,s Bonnntcrre, Tnhlca~l 1Cncycl. Ichthy., 9, 1788, Mediterranean; niter I'ennallt. 
Alo~~iaxmncrorc~~us Ittlfinesque, Cnrnttcri di  Alcuni Gcncri, 12, 1810, Sicily. 
Silrial~cs alopecins Grol~ow, Cat. I'ishc!~, 7, 1854, Mediterranean. 
Q~rclrnrinserclpes, Dc ICny, Ncm Tork Fnnt~n, IV, IYin~tes, 318, 111. LXI, fig. 199, 18.12. 
Alopins tr~~Ipes, Durn6ri1, Elnsrnobr., I, 421, 1nc;R; Drry, Fishcs of Inditt, Supplement, 810, 1888; J o r d ~ ~ n  81 Gilbert, S ~ ~ n o p n i ~ .  

27, 1883; Jordan & Evcrrnnt~n, I'isllrs North nnA hlid. Arncr., I ,  4.5, 1896. 
Alo1,ecins v~elpes, Giinthcr, Cnt., VITI, 393, 1870. 

Sharks of large size, with the body stout, the ~noutl i  wide wit11 large teeth, anti the tail slelld~r; 
the caudal fin lunate, the 2 lol~es being not very unequal, the upper lobe strongly 1,Fnt upward; 
caudal peduncle with a strong keel on each side; gill-openings wide, all in front of the pectoral, entirely 
lateral, not extentling under the throat; first ciorsal large; pee-torals 1:~rge; vcntrrtlv nloderate; aecorld 
dorsal ant1 :tn:~1 very slnall; ,z pit a t  the root of the caudal; rpirncles 111i1lute or al)sc.nt. (;ellera 3< 
species (i or Inore, besides numerous fossil species. 111 tllis family thc dentition, as well as the Inuscu- 
lar syste~rl, reaches its highest degree of specialientio11. 

a. Lnm7ri:r7: Teclll slendcr nlld ~ h n r p ,  wit11 entire cdge5.. . . . . . . . .. . . . . .. . . . .. .. . . .. .. . . .. .. . . .. .. . . . . . .. . . . .. . I s r : ~ r ~ ~ ~ ~ i a ,  p. - 
na. Cnrcharodonlil~;~.: Teeth with scrrntcd edge#, compressed, t ~ ~ l d  trint~glllar i n  iorxn, \vithont ~ I L ~ I L ~  CIISI). . C~~rc/rurodo~t, 1). - 

Oenua 9. ISUROPSIS Oill .  

, Snout r:~thcr long ant1 pointed; t l ~ c  l)otly forrnc>tl niuc~ll like that of a tnnny or nlaekercl; first dor- 

sal large, insertetl entirely 1)ehinct pec~torals, nearly mittway 11,etween pc.ctorals and vc.ntrnls; pc~ctorals 
large; sccbo~ld i1ors:tl arld anal w r y  snl:tlI; caudal peduncle sle~lder; tcetli lo~lg, lanceolate, with sllmp 
ent,ire cutting etlges ant1 no basal cusps. 

Isrsrol~sia Gill, AIIII. Lye. Nnl. IIist. N. T . ,  VIII, 1861, :<!I8 (!llnrcctis). 

11. Isuropsis gslauca (Miillcr & Ilenle). Fig. 5. 

Snout long, point~tl;  tc.cth in 4 rows, very long, f~c>snons, witliout tlt~nticles a t  1)ase; spiraele~ very 
small; first dorsal insertctl wcbll l~aclrward, ~nid\\,:ty betweell ~~ec~tora l  a ~ ~ d  ventr:tI, scarcrly longer than 
high, its ul)piAr ;111g1e ronndctl. 

Color, (I:~rlr l~luc, while 1 x 1 0 ~ .  
Coasts of Japan and soutllward, r:lther conllllon about R:igasaki. Many jaws and a stuffed h t a s  

Frc.. 6.-T.ttrol>sin !~lrtvcn (Miiller S: I-Icnle); nftcr IIiiller nir~l Henlo. 

are in possession of Mr. yal~iro at N:lgasal;i. A speci~ncn 7 feet long wts  talren by Jortlan :~nd Snytlrr 
a t  nttsushima, of wllicl~ the head 157:1s preserred. Many teeth and jaws of specimens fro111 IIonolulu 
are in possession of Mr. 16. I,. Remdt, of IIonol111u. 



Oxyrhina glauea Miiller & IIenle, I'lagiostomen, 60, PI. XXIX, 1841, Nagasaki (crronco~lsly stated to be from Javu); 
Schlegel, Fauna J~ponica, Poi~n., 302, 1850 (Nagasaki) ; Dumbril, Elasmobranches, 409, 1870; after Miiller & Henle. 

Lamna glauca, Gunther, Cat., VIII, 391, 1870 (Capo Seas; St. Helena). 

Genus 10. CARCHARODON Smith. The Man-eater Sharka. 

General character of lsuropsis and Lamna, but with a different tlentition, tlie teeth being large,, 
flat, erect, regularly triangular, their edges serrated; first dorsal moderate, nearly midway between 
pectorals arid ventrals; second dorsal and anal verv small; pectorals large; ventrals moderate; caudal 
peduncle rather stout; spiracles minute or absent. Sharks of very large size; the strongest and most 
voracious of all fishes; pelagic, found in most warm seas. 

Carcharodon Andrew Smith, Mag. Nat. IIist. (2), 11, 37, January, 1838. (No type mentioned.) 

12. Carcharodon carcharias (Linnaeus). "Niul~i." 

Body stout; depth about 5.5 in  total length; mouth very large; each jaw with 5 rows of large, 
24 

triangular, serrated teeth, those in lower jaw narrower, about 22 in each row; first dorsal somewhat 

behind pectorals; caudal fin large and strong. Color leaden gray; tips and edges of pc,ctorals. black. 
One of the largest of sharks, reaching a length of 36 feet; found in all temperate and tropical aeas, and 
occasionally taken both in the Atlantic and I'acific. One caught near Soquel, California, was about 30 
feet long an0 had a young sea lion, weighing about 100 pounds, in its stomach. (Jordan and 
Evermann. ) 

A large pair of jaws is preserved in the muyenm of the Imperial University a t  Tokyo, fro111 a speci- 
men taken somewhere off the east coast of Iiondo, near Misaki. This constitutes the only record of 
the species frorri Japan. I t  was not seen 1,y us in  Iiawaii, but we have unqnestionable inforlriation of 
its occurrence off tile coast of Pnna, south of I-Iilo, whither it  was attracted by the body of a dead horse. 
There are other statements of its frequent visits to Hawaii. 
Irnir~in &~ndelct,.Hiut. l'oiss., 390, 1554, Nice, Marseilles; good figure. 
Sqiialue carchnriae Lin~ltenx, Syst Nut., Ed. X,  236, 1768, Europe; riftcr Artedi; not of most Inter authors. 
Carclrarinx verrw Agti~siz, Poiss.  PO.^., 111, 246, 1836; name on plate only. 
Carclrarf~do?& sn~illri Ronnpnrte, Selacli. Tnb. Annl., 9, 1838; after Smith. 
C a r c I ~ a r o ( 1 ~  ron(lele1i Miiller & Hcnle, I'lngiostomc~i, 70, 1841, Mediterranean Sea rind Atlantic Ocean; after Rondelet. 
Carchalodon capeneih' Sinith, Zool. S. Africa, 111, p1. iv, 181'2, Cape of Good Hope. 
Carcharins: atrwodi Storcr, I'roc. Rost. Soc. Nn1. I l i~ t . ,  111, 1848, 72, Provincetown, Massachusetts. 
Carc,iarodcm rondeleli, Giinthcr, C t ~ t . ,  VIII, 302, 1870. 
Carcharodon curcharias. Jordan & Gilbert, Synopsis, 875,1883; Jorrll~n & Evermnnn, Fishes North and Mid. Amer., I,50, 1896. 

Order C. TECTOSPONDYLI. 

Calcareous lamellw arranged in one or more concentric series or rings about a central axis in each 
vertebra; spiracles present; anal fin wanting; dorsal fills 2, with or without spine. As liere under- 
stood, tlie order Tec/ospond?yli includes the sharks of the groups called ~yclospond!j/i and Tectonpond?//i 
by Hasse. khe  vertebra in the rays show a similar structure, and it  is probably from sharks of this 
group that tlie rays are descended. 

Family VII. SQUAL1DB.-The Dog Sharks. 

Body more or less elongate; head depressed; eyes lateral, without nictitating mernbranc; month 
inferior, rather large, arched, a deep groove on each side; teeth compressed, variously formed; nostrils 
inferior, separate; spiracles rather large; gill-openings moderate, all in  front of the pectoral fins; 
dorsal fins 2, each armed with a spine; the first dorsal in front of the ventrals; anal fin wanting; caudal 
fin with the lower lobe small or obsolete; ventral fins inserted posteriorly, not much before second 
dorsal. Oviparous. 

Genera 6 or more; species about 15. Rather small sharks, chiefly of the Atlantic. These sharks 
represent a comparatively primitive type, apparently not descended from any other existing Squali. 
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n. IJpper teeth simple, without smaller cusps nt bnae. 
11. 'Teeth rrlikein both jnws, nobqnndnrtc, cnch with n nearly horizontnl cutting edge and n point dirccted bnckwnrd, 

S ~ ~ L ~ ~ I I P ,  1). 45. 
(ca. Upper teeth each with 1 or 2 srririll cusps nt base on cnch side. 

c. Teeth nneqnnl, the upper erect and tricuspid, the lower oblique ................................... ICt?~topter?ts, p. 46. 
cc. Teeth eqllul, very amall, n ~ i d  pointed ............................................................ Centroxc?tlliam~, p. 46. 

Qenns 11. SQUALUS (Artedi) Linnsens. 

Body rather slender; mouth little arched, with a long, straight, cleep, oblique groove on each side; 
no labial fold; t e c h  rather small, all sintple, equztl in thc 2 jaws, their points so ~iiuch turned aside 
that the inner margin fortns the cutting edge; spiracles rather wide, just I)ehirld the eye; fins inoder- 
atrly developetl, the first tlorsal larger than the second, mnch in adv:mcSo of tlie ventral fins, which 
are behind tlre iriitltlle of the body although in advance of tlie secotrd tloraal; tlorsal spines strong, not 
groovetl, tail sc:~r(-eIy bent upwartl. S~nall sharks aborinding in the t e ~ n p ~ r a t e  seas; 4 or 5 species known. 

Sqrml?rs (hrtccli) Linnreus, Syst. Nrit.. ICrl. X, 233, 17M (iincbl~ldcs trl l  sh~rrks). 
S ~ l f i c t l z ~ a  ILrli~~t~~(~Iie, Cr~nrttcri, 13, 1810 ((c('fl?fthi(~s nincl ?r?l~rlo).  
Acc~athorlri?rri.s Hlsin\~ille, Jour l~ .  I'hyn. 1Xl(i, 'LC3 (ncanthifls). 

.. 
Ar~i~ft/ri[~.v Itisso, ICliro]~. bf4ri(l., 111, 1:31, lRL6 ((tf'(c?tt/fia.~). 
P~~to.r.!/~~lrirr~s Gil l ,  I'roc:. A(:.  NIL^. Sci. I'liilrr. IXD'!, 4!16 (rr?/nto). 

13. Squalus mitsukurii Jorrlnrl Snyder. " Jkno." Fig. 6. 

We have 4 ftntal examples (No. 03752) of n species of this genus, ok)tainetl a t  Icailua, Hawaii, 
August, 7901. They were brought to us by a fisherman :~fter Iiaving been removc.tl from the body of 
the parent fish, whic-11 we tiid not see; this esanlpie was about 3 feet long. Tlle species was said by the 
f i~h~r t r ran  to be cotninon ill that region. The ftetuses each u~easnred ubont 4.25 inches in total Irngth, 
ant1 may be tlescribed as follows: 

1Ieacl 3.5 in length; dep t l~  12; eye 3; snont 3.5. Body slender; head broatl, tlepressed; lllolltl~ 

Fi(i. 6.-Sqztalus nlitszcktirii Jordnn & Snyder; fro111 tlir typc. 

between posterior edges of eyes, its witlth equal to half its distance fro111 tip of snout; snout broad, 
obtusely pointed; intc~rorbital space nearly flat, its witlth cqnal to cliametcr of eye; origin of first 
dorsal fin nenrer tip of stiont, lhan I~ase of raudal fill; body entirely smooth, aspr~ritics stasrcely, if at 
all, perceptil~le. 

Color in alcohol, yellowish white; upper parts tluslry or brownial~; dorsal fins pale a t  bnse, hlaclr 
on tlistal part; cnndal black, tips of iobrs white. 

Atlnlt exatnples were ~ : L ~ C I I  by the All)n/ross ant1 recordetl by Profc~sor Snyder, who is u n d ~ l e  to 
separate the ~pecies from ,Y~IL(I/ILS n ~ i f ~ t ~ k u r i i  of Japan. The latter is ihna de4t-ril10~1 l ~ y  Snyder: 

ITe:ul, measured to last gill-opening, 3.9 in length (snout to cbaudal pit); ~ileasurc~tl to first gill- 
opening 4.5; width of lleatl 2 in its length to last gill-opening; snortt 2.4 in head ~ncasurcld to first 
gill-o~~ening; interorbital space 2.1; height of f i r ~ t  dorsal fin 2 ;  st.cond dorsal 3.4. 

Teetll in both jaws silnil:~, except that  the lower ones are slightly larger than those nl~ove; 
placetl ill 3 cblosely apposed rows, pointing away from ~nicldlc of jaw; olrter rdge \\.it11 :I deep 
note-11, inner serving as cutting edge; tlistttnce hetween tnouth ancl tip of snont 2 in Iengtll of 1ie;td to 
first gill-opening; width of  non nth 3.4; length of fold at  corner of nionth equal to tlistancc. I)c>te.een 
nostrils; distance l,et\rcen nostril and tip of stlout 3.9 iil'11c~:ttl; bt>tween nostril ant1 nlitltllc of 
tnoutl~ eqnal to distancae between nostril ant1 tip of snout; clistnncc 1)etwc~c.n spiracl~s 2.3 in head; 
lengtll of gill-area 4..?; dia~nctckr of eye 5. 

T,ength of exposc~l portion of first tlorsnl spine cqunlitig tlistance from tip of spine to tip of fin; 
height of spine e(ltlitling I)as(~ of fin; sc(~o11t1 s l ) i n ~  0.75 a~ l~igll tts fin; t1istaltc.c. l)et\\.c.en t1oru:lls t3.66 
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times length of snout; pectoral, when depressed, reaching to a vertical througll posterior edge of base 
of dorsal, the tip bluntly pointed; edges of pectoral and first dorsal concave, that of second dorsal 
erna~ginate; edge of ventrals straight; disLance from anterior edge of anal opening to tip of depressed 
ventral 2.4 in head; upper cautlal lobe 3.7 in  its length; a low lateral keel on caudal peduncle. 

Color, dark slaty blue above, lighter below. 
Some of the specimens examined have the head sligl~tly narrower than examples of the same 

species from Japan, while others arc like tlie~rl in every particular. 

Squulrrs ~nitsrikurii Jordan B Snytler, I'roc.. IT. 6 .   NIL^. &Ins., XXVI, 1903 (bll~r. 30), 629, fig. 3, Misaki (Type, No. 7181, 
Stlr~~Iord ITniv.) : Snyder, Bull. U. S. Finh Comm., XXII, 1902 (Jan. 19, 1904), 515 (Albut~.oss Statio~i 4085, off ~lortli 
coast of Maui). 

Genus 12. ETMOPTERUO Rafinesque. 

Moutli little arched; teeth of lower jaw wit11 the point so 1riuc3li turned wide that the inner 
margin of the tooth forms the cutting edge; upper tcetli erect, oath with :L long pointetl causp ant1 one 
or two sn~nller ones on each side; ppirnc-les witlc. 

Of the 2 know11 species one occurs in Ila\\aiian waters. It is dr.scri\)etl in  Section 11 of this work. 
Rtmopterru Rafinesq~ic, Carutteri, ctc., 14,1810 (acr~lent~~h'). 
S ~ L I ~ I ( X  C I I V ~ C ~ ,  Ri.gne Animal, Ed. I,  129, 1817 (ncu~tlAic~s n ~ i d  spinax). 
S1rino.c Mullcr B IIenle, Plagiostome~~, XI;, 1838 (x:~iirc~x). 
Acuiitlridiunb Lowe, Proc. Zobl. Soc. London 1839, 91 (pr~sillum). 

Qenaa 13. CENTROSCYLLIUM Miiller & Henle. 

Teeth equal in both jaws, very s~nall,  straight, pointetl, cacti with 1 or 2 smaller cusps on each 
side a t  bwe; mouth crescent-shaped, with n straight, oblique groove a t  its anglc; spiracles moderate; 
gill-openings rather narrow; dorsal fins small, each with a strong spine; the second dorsal entirely 
behind the ventrals. One species in the Arctic Seas and another recsently discovered by the A l h u h u ~ , ~  
off Icauai. The latter is described in Section TI .  

Ce?~trofic~lliunL Miillcr & FIenle, l'lagioutonicr~, 191, 1838 (fubricii). 

Order D. BATOIDE1.-The Rays. 

Gill-openings 5, slit-like and inferior; spiracles present; no anal fin; dorsal fins, if present, 
inserted on the tail; body typically disk-like, broad and flat, the lnargir~ of the disk being formed by 
the expanded pectorals; tail comparatively slender, the caudal fin small or wanting; vortebr:~ 
cyclospondylous. With the exception of the 12r<jidx, inost or all of the rays are ovoviviparous. 

a. Pertorn1 fins uninterrupted, conf111ent  round the snout; teeth small .................................. .Dus~c~l id:~,  p. 16 
ua. I'ec.tornl fills interrupted, one portion forming detrwlied appcndagcn, or "cephalic fin%" OII the hllol~t. 

b. Teeth very large, flat, tcuuclated, few in rlumber.. ...................................................... Artobc~lidx, p. 48 
bb. l'eetll very small, flat, or tubercular, numeror~u; ce1111alic tins co~lspicno~is, rexembling horns; size cnortnorls. 

Nubulids, p. 50 

Family VIII.  Z)ASYATID$.-Thc Sting Rays. 

Disk usually more or less broad tlmn long; pectoral fins uninterruptedly confluent in  front, 
forming the tip ol the snout; tail variously formed, usually whip-like, sorrleti~rles ~11oi.t and stout, 
so~rletilnes bearing a single dorsal or cdutlill fin, but never with 2 tlorsds; IIYII:LIIY one or tilore vertical 
folds of skin on the tail, rarely a lateral fold; tail generally arrr~ctl with a large, sh:irp, retrorsely 

. serrate spine on its upper ~ l l r fa re  tor~ard the base; 2 or 3 spines ocbcasionally prescnt; ventral fins 
not e~narginate; skin s~iiooth or variously prickly or spinons, roughest in the adult; no differentiated 
spines on the pector:ds in the males, the sexes simil:~r; nloutll rather  mall; teeth sliiall, paved, 
~ls~lal ly  inore or less pointed or tubercular; nostrils calose together, nasal valves fornling s rectangular 
flap, whicll is joined to tlie upper jaw by $1 narrow frt.~iu~i~; spiracles large, lrlaac1tl closci behintl t l ~ e  
eyes; skull riot elevated, the eyes and spiracsl(~s superior. Ovoviviparous. Genera about 10; species 
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50. Found in most warn1 seas, sonle of them in the fresh waters of the northern parts of South 
America. The large, jagged spine on the muscular tail is capable of inflicting a severe and even 
dangerous wound. 

Only the genus Dusyalis is thus far lulow11 to be represented in Hawaiian waters. 

Genus 14. DASYATIS Rafinesque. 

Disk oval, flat, with rounded angles; tail very long and slender, whip-like without fin, but often 
with one or 2 vertical membranous folds; a strong serrated spine toward the ba;se of the tail; skin 
more or less spinous or prickly, rarely smooth;' teeth small, paved; a few papilllx: usually present in 
the ~nouth  behind the lower jaw. Species about 30. Sting rays of large size, abundant in warm seas. 
Many of the spinous species are nearly or quite smooth when young, becoming rough with age. 

Ilas?lalis Rafinesque, Caratteri d i  AlcuniNuoviGen., lG, 1810 (?ijo=pusli?laca; Ilasybattis I<lein, 1742); Jordan St Evermunn, 
Fishes North and hIid. Amer., I, 82, 1896 (pustiitaca). 

Urnxis lt~rflneriq~ie, Indice d'Ittiol. Sicil., GI, 1810 (tcjtis). 
Trigonobalri8 Hltiinville, Joorn. Pliys. 1816, 201 (viil{jarix). 
Try/(jos Adamson in  Cnvier, ItCgne Anim~il, Ed. I, 136, 1817 (paslinaca). 
I f i ~ ~ ~ i i ~ i l ~ i r a  Miiller St IIenle, Wiegmnnn's Arehiv 1837, 400 (tc~rrnals). 
IIcn~ilry{jo?~ Miiller St Henle, blag. Nut. IIist., 11, 1838, 90 ( l~en~~el t i ) .  
I'czsli~ian~ Swainson, Class. Anim., Vol. 11, 319, 1839 (olitm!ea). 
A~mcii7llht~s Rhrenberg i n  Swainson, 1. c., %LO (orbiculnriu). 
I'astii~acn Covicr i n  De Kay, Now York Fau~ la ,  Fish., 373, 1842 (hastata). 
Dasibatis Garrnnn in  Jordnn Q Gilbert, Synopsis, 66, 1883 (pasti?~aca); corrected orthogmphy. 

a. Tail with a keel or wing-like expansio~l below only; adult with stout bucklers on buck and  tnil; tail rough. 
b. Tail not more than twice length of disk; body and trril without Irrrge t~ibercles ............................ aciera, p. 47 
bb. Triil marc th1r11 twicc lengtll of body; body and tail with some lrrrgc ttibereles .............................. lala, p. 47 

aa. Tail with u narrow keel or wing-like expansion above, r ~ n d  a wider one below ........................ lrumaiiei~six, p. 48 

14. Dasya t i s  sciera  Jenkinu. Plate 4, fig. 2. 

Snout about 4 in length to base of tail; eye a little over 3 in interorbital witlth, which is 1.3 in 
snout or twice width of mouth; internasal width 1.4 in snout. 

Body very rhomboid, the width of the disk being much greater than its length, greatest width 
somewhat in  front of center of length; head very broad, the anterior margins of the dislr nearly straight, 
very slightly undulated; snout broad and obtuse; eye small; mouth ~rnall,  only slightly undulated; 
posterior margins of disk very slightly rouniied; teeth small, in about 26 very oblique series in thc 
upper jaw; upper buccal flap with a broad fringe; floor of nlouth with 4 median short tentacles and 
each side with 2 smaller ones; nostrils large, the border of the broad nasal flap with a fine fringe; 
interorbital space more or less flattened and concave in the nliddle; gill-openings of about equal length, 
the fourth level with the greatest width of the fish; body more or less s~nootll, except the upper surface 
of the tail, which is covered with many asperities; lnany pores below; tail a little less than twice 
length of disk and with a narrow cutaneous fold beneath, beginning under insertion of dorsal. 

The above description is from the type, n specimen about 41 inches in total length (to hasp of 
tail 12.63 inches, length of tail 28 inches), collected a t  Ilonolulu by Dr. 0. 1'. Jenkins in 1889. 

Of this species we know but few examples. One is described above, and another was also taken 
a t  Ilonolulu by Ilr. Jenkins. 111 the latter the tail has been severed from the body. I n  all essential 
characters it  agrces with the type. This species was also recorded by Snyder. 

Das,ilatix xciera Jellkina, Bull. U. S. Fisll Cornln., XXII, 1902 (Sept. 23,1903), 421, pl. I, Honolulu; Snyder, 1. c. (Jan. 19,1904), 
616 (Honolulo). 

16. Dasya t i s  lata (Garman). 

Disk quadrangular, one-fourth wider than long; anterior margins nearly straight, forming a very 
blunt angle a t  the snout, ronntled near the outer extremities, convex posteriorly; inner nlnrgins 
straight tt portion of their length; ventrals truncate, rounded; snout prodacetl, forlning a ronndetl 
prominence in front of the ~nargins of the disk; length fro111 forelleat1 less than width of ljend; n line 
joining the wider portions of disk passes nearer to the llead than to the shoulders; tail nlore than 
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twice as long as body, subcylintlrical, without a trace of keel above, roughened with sn~al l  tubercles, 
with a n  irregular series of broad-baaed conical tubercles on each side; a long narrow cutaneous 
expansion below has its origin opposite the beginning of the spine, and terminates in a keel which 
continues to the extremity; a pair of large, compressetl, ererbtabcrcles immediately in front of caudal 
spine, and a single one over the middle of the pelvic arch; these suggest a continuous series in larger 
specimens; 3 larger elongated tubercles wit11 points directed backward-similar to tlrose of 1iu.ulutu- 
occupy the middle of the shoulder-girdle; ~nouth  curved, 6 (5-0 ?) papill= a t  the bottom; 2 of tl~ese 
are in the middle in front where nsually t l~ere  is I)nt one. 

Color light olive, probably greenish in  life, white below. Distinguished from I)us!latis ccnlruru by 
the prominent snout, tlie shape of tlie tubercles on the middle of the back, and the narrowness of the 
posterior portion of the disk. 

Length of body 16, length of tail 35.3, antl width of pectorals 20.5 inchea. Collected at  the 
I-Iawaiian  island^ I)y Anclrew Garrett. (Garrnan. ) 

Trygon Iuta Gt~rn~an, Bull. Mun. Comp. Zool., \'I, October, 1880, 1'70, Hawaiian Islands. 
l)a8il~alis lala, Jordan Q Gilbert, Hnll. U.  S. Nat. Mna., N o .  16, 67,1883 (alter Ut~rrnr~11). 

16. Dasyatis hawaiensis Jenkins. Plate 4, fig. 1. 

Snout 4.5 to base of tail; eye about 3.67 in interorbital space; interorbital space broader than 
length of snout; width of mouth 2.8 in interorbital space; internasal space 2 in head. 

, Body more or less circular, the width of the disk a little greater than its length ant1 its greatest 
width a little in advance of tlie center of its length; head very broatl, the anterior margins of the disk 
very slightly undulated; snout very broad, only slightly pointed; eye small; nloutli very sn~all,  very 
 lightly undulate; teeth very sa~al l ,  in about 30 very oblique series in  the upper jaw; upper buccal 
flap with a broad fringe; floor of rnouth with 5 tentacles; riostrils large, tlie border of the broatl nasal 
flap with a fine fringe; interorbital space broad, more or less flattened; gill-opening8 of about ecl~ial 
length, the fifth about level with the greatest width of the fish; body more or less s~nooth; tail without 
any asperities; caudal spine broad, fattened, the sides strongly serrate; pores inore or less obsolete; 
tail about 1.67 longer than disk and with a solnewhat broad cutaneous fold both above and l)elow, tlie 
latter beginning below base of dorsal spine; pectorals rounded o1)tusely; ventrals very broad, the 
width of their bases a little less than their height or length. 

Color in alcohol, dark brown above with ,the edges of the disk pale, or dull, and the lower surface 
creamy white witli margins of the disk soiled or dirty brown; posterior margins of pectorals antl 
ventrals with their edges below very narrowly white. 

The specimen upon which t l ~ i s  description is based was obtained a t  Honolulu by Dr. Jenkins. 
I t  has a total length of 16.5 inches (5.87 inches to base of tail; tail 10.63 inc8hes) and is the only 
example of the species thus far known from tlie Hawaiian Jslancl8. I t  is allied to Das?/(~li.~ diplerura 
Jordan RL Gilbert, froin San Diego Bay. 

Danl~ali~ hmoaie?lsix Jenkins, Boll. U .  S. Firill Comm., XXII, 190'2 (Scpt. 23, 11X)3), 4'20, pl. 1, Honolulu. 

Family IX. AETOUArI'II)A.:.--The Eaglc liaqs. 

Disk broad; pectoral fins not continued to end of snout, but ceasing on sidesof head and reappear- 
ing i n  front of snout as one or 2 flevlly protul)eranccs (cephalic fina), which are supportctl by $11 

rays; tail very long, slentler, and whip-like, with a single dorsal fin near its root, behind whicbli is 
usually a strong, retror~ely serrated @pine; nasal valves forming a rectangular flap, with the posterior 
margin free, attachetl by a frenum to the  upper jaw; skull less depressed than ~isual ainong rays, its 
surface raised so that the eyes and spiracles are lateral in position; teeth liexangular, large, flat, tessel- 
lated, the ~ r ~ i d d l e  ones usually broader than the others; skin smooth; no differentiated spines on the 
pectorals in  the males, the sexes being similar; ventrals not en~arginate. Genera 3; species about 20. 
Large sting-rays inhabiting \rnrm seas, Eectling chiefly on mollusks, which they crusli wit11 their large 
grinding tecltli. Ovoviviparous. 
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QENUS 16. STOASODON Cantor. 

General for111 of Betobatis. Muzzle entire; teeth flat, broad, forming a single series corresponding 
to the ~uiddle series in 2Ifijliobrtlis, there being no snlall lateral teeth; upper dental lamina straight, 
lower curved, the latter projecting beyond the upper; free border of the nasal valve deeply en~arginate; 
skin smooth. Tropical seas. 

Aetobatus Jordan & Evern~ann, Fishes North rnld Mid. Aincr., I, 88, 180(i  in?-inari; not of Blainuille, 1816, whicli cql~nls 
JIyliobalis Covier, 1817.) 

Aetobulis Miillcr IIcnlc, I'lagiostomcn, 170, 1841 (nnri~iari);  first rcslriction; not of Ill~~invillc,  1828. 
Storisodon Cantor, CIL~.  MILIIL~. Fish., 434, 1850 (sznri?rr~ri); sl~!)slitntc for ;irlobati~: rcstrictcd to ac]trila. 
Oo?iiobatis Agassie, I'roc. Rost. Soc. Nat. IIist., VI, 1858 (October 25), 385 (jlogellu~~b). 

17. Stoasodon narinari (Euphrnsen). S'ottetl Airtg-Ray; " Ifihin~CLm~." Fig. 7. 

Disk nearly or quite twice ns broad as long; tail very long, a l~out  2.5 titrles length of disk; snout 
7 in length of disk; (listatice from snout to eye 10 in width of disk; width of mouth I0 in length of 
disk; a long furrow in middle of interorbital space, deepest in front; spiracles obliquely placed. 

FIR. ~.-WO~SO(~LJI~ nari?tnri (Eophmscn); lifter Jordan rincl Evcrmnnn. 

Color in life (No. 03387) lllostly I)luish gray above, ctlges of fins  lightly darker; back ceovered 
with bluish white spots, slnallest a t  edges of fins ancl largest in liliddle of back; belly and under part 
of head white. 

General color of whole upper surface (taken from nnotller example) light chorolate-brown, overy- 
where covered with rouncli~h or oblong 1)~:11.1y 01. bll i i~h spots or I>lotches, largest about size of eye, 

17. ('. 1%. l!lo:l-4 
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smallest less than half as large; under surface milky white except margin of snout, wliich is dark 
gray; tail unifornl chocolate-brown; iris yellowish gray. 

This large ray, cornmon in most tropical seas, was obtained by us a t  Honolulu and I-Iilo, and one 
example has been recorded by Steindachner frorn Laysan. 

Raja narinari Euphmsen, Vet. Ak. Nya. Handl., XI, 1790, 217, Brazil; after narinari of Marcgra~ ,~ .  
Rfljnpaflll~cm Bloch B Schncider, Syst. Ich., 361, pl. 73, 1801, Coromandel. 
Rajn gtittcctn Shnw, Geriernl Zoology, V, 285, pl. 142, 1804, Madagascar. 
Raja guinr~ueact~leata Quoy B Gnimard, Voyage de  I'Urnnie, Zool., 200, pl. 43, fig. 3, 1824, Guam. 
Ilf?/liobatix celtcnkee Riippcll, Ncue Wirbelthicre, Fisch., 70, pl. 19, fig. 3, 183, 1835 (teeth), Red Sea. 
dctobatia intlirn Swninson, Claw. Fish., 11, 321, 1830; after Ilusnell, no locality. 
>f!/liobutis ~tnrinuri, Cuvier, Ri.gne Animal, Ed. 1, 137,1817 (both hemispheres). 
Aefobalis nai-inam', Miiiler & I~cn lc ,  I'lngiostornen, 179, 1841; Jordnn cLT Evcnnnnn, Fishes North and Mid. Amcr., I ,  88,1896; 

Steindnchner, Denks. Ak. Wiss. Wicn, LXX, 1900, 519 (1,nysnn); ICvermn~~n & Marsh, I"ishe# I'ork) Kico, 87, figs. 4 
and 5,1900; Jenkins, Bull. U. S. Fish Comm., XXII, 1902 (Sept. 23, 1003), 121 (IIonolulo); Snyder, op. oit. (Jnn. 19, 
lo-i), 515 (Honolulu). 

Actobatispaflllum, hfiiller 'LT Henle, 01, cit., 180. 
iV!/Ziobaliimacro1>fera McClelland; Calcutta Journ. Nnt. EIist. 1840, 60, pl. 2, fig. 1, Bay of Bengal. 
Stoaso(1on narinari, Cantor, Cnt. Mnlny. Fish., 434,1850 (Sen of I'innrig; Mnlnyan Peninsula; Singnpore). 
Goniobatinfl~gellum, Agasniz, Proc. Rost. Soc. Nnt. Hist., VI, 1858 (Oct. 25), 385. 
Goniobatismeleagrix Agll~iqie, op. cit., 385, Hawaiian Islands. 
Aetobatis laticc118 Gill, Ann. Lye. Nat. IIist. New York, VIII, 1801, 137, San Francisco, California. 
Aetobatis melengris, Gill, op. cit., 138 (Sandwich Islands). (Coli. Wilkcs Expl. IExpcd.) 
Aefobatis latirostria Dumaril, Arch. Mus. Paris, X, 1861, 242, pl. 20, East Coast Africa. 

Family X. MOBULIDS.  

Rays of enormous size, with the disk broader than long and the pectoral Gn~i not continued on 
the sitles of the head, the  anterior or cephalic portion being separate, developed as 2 long horn-like 
or ear-like appendages; mouth wide, terminal or inferior; teeth very small, flat or tubercular, in lnany 
series, those of the upper jaw sometimes wanting; eyes lateral; nostrils widely separated, their valves 
united, forlning a flap as wide 'as the cleft of the mouth; tail long and slentler, whip-like, with a 
single dorsal fin at its base and with or without a serrated spine; vcntrnl fins not enlarginate; skin more 
or less rough; males without differentiated spines on the pectorals, the sexes similar. Ovoviviparous. 
Genera 2, species about 7. Largest of all rays and ainorlg thc largest of all fishes; found in tlle tropical 
seas. 

Head free from pectoral fin, truncated in  front, with the cephalic fin on each side developed as a 
straight horn-like appendage pointing forward; nostrils widely separated; nloutli inferior, wide; teeth 
in  both jaws very small, flat or tubercular, in many series; tail very slender, with a dorsal fin 
between the ventrals; the serrated spine present or absent. Species about 5; in the tropical seas, 
reaching an enormous size ant1 therefore not well known. 

The farnily name JfunPidz 'nust give way to Jlobul.id<~, in,asniucl~ as the same narne is used for the 
group of insects typified by the genus Muntis. 

C~lralopterus Dumbril in Risso, Ichthyol. Nice, 14,1810 (~/iornn=rrlcnt~~la); not of Gcoffroy St. Hiluirc, 1x09, 11 gcnns ol bird#. 
$fOb?lkl ltnfixic~qnc, Indico d'lttiol. Sicil., 81, 1810 (c~uric~ilala=nIortntn). 
Ap,tr~nruu Ilnfirlenrlne, op. cit., 82 (f(ibmni=cAcntula). 
nicerobaltrx Hl~~inville,  Journ. de I'hys. 1816, 262 (nio71rrlar=ec/enl11k~). 
Cepl~alopttrn Durnfiril ill Cuvicr, RGgnc Animal, Ed. I,  2, 158, 1817 (giornn). 
P/moeephala Swainson, Nat. Hist. Fish., 11, 321, 1839 (giorna). 

18. Mobula japonica (Mdller & Henle). " Ifil~irnCcnu." 

On August 16,1901, some fragments of 2 large sea-devils were found in the IIonolulu market. The 
individuals had been cut up and Inany of the pieces sold. The left cephalic fin of one w ~ s  secured 
(No. 03556). I ts  length from tip to eye is 1 foot, and the eye is 1.25 inches in diameter; distance from 

aThe  nnme Aodoa, ncrcptcd for this gCnllR by aJ0rdlln h Evcrmnnn, was originally btrr;cail on 11 shrrrlc of the Iled Sea. 
Aodol~ m~88Ua, mid to hnve mirroscopic serrated teeth and very large pectoral flus. I t  may belong to the Scylliorliinid~ 
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eye to nasal opening 7 inches. From other pieces seen it  appears that the color on the dorsal surface 
was a light gray; ventral surface whitish; skin very rough; mouth evidently inferior. 

These fragments are not sufficient for definite identification. They resemble Alobula japonica (Miil- 
ler & I-Ienle), a species known from Japan, a fetus  of which was obtained by Dr. Jordan a t  Misaki. 
AL tentee (Ilussell) has been recorded from the T<mt Indies, Corolnundel coast, etc.; and A[. kt~l i l i i  
(Miiller & Henle) from the Indian Ocean. Our species is probably identical with Af. japonica, but of 
this we ca11 not be sure. I t  is callctl "IIilii1i~6n1i" by tlie local fishermen, a rlarnc wllicll they apply 
also to Slocrsodon rial-&tar;. 

Cql~nloptcra j ~ ~ ~ o s i e n  IIiiller & Hcnle, Pl~~gio~totncri,  1x5, 1M1, Japan; Scl~lcgcl,  Faunn dtlpouicr~, Poiss., 310, 1850 ( J I L ~ I L I ~ ) .  
~ i c c r o O u l i s j n l > ~ ~ r ~ i ~ r ~ ~ ,  Giinti~er, Cat., VIII, 496, 1870 (nItcr Afiiller &ti IIoi~lc):  Blccbker,  NIL^. Vcrl~ .  lion. Ak. An~utcrdtcm, XVIII, 

1870 (111~rnc only). 

S u b c l a s s  IIOLOCEPHAL1.-The C h i m e r a s .  

Skeleton rartilaginons. Gill-cavity with 4 clefts within, but having only one external opening, 
which is covered by a fold of skin. No spiracles; ~rioutli inferior; jaws witli teeth, conflucnt illto 
bony plates; upper jaw, pillate, and 11yomanclibular coalescent with the skull; intestine with a spiral 
valve; pectoral fins normally devclopcd, placed low; ventral fins abdominal, with claspers in  the  
male; derivative mdii sessile on the sides of the basal bones of the limbs; skin scaleless, its muciferous 
systern well developetl. This group colltaills a single order, C11imlr.roidei. 

Order E. CHIMBROIDE1.-The Chimaroids. 

Characters of tlle ortfer include11 above. The group contains one esist,ilig fanlily, Chirnaerida. 

Farnily XI. CHIMA3IiIDX.-Thc Chiniaras. 

Body elongate, rather robust anteriorly, tapering posteriorly. IIead compressed; mouth small, 
inferior, thc upper lip declply notchc(1; nostrils confluent with the ~nontll, sepnratetl by a Imrrow 
isthmus; jaws with the teeth conflacnt into 4 bony lamina above and 2 below; 110 spiracles; pec- 
toral fins free, 1)lac.cd low; vcntral fins abdominal, many-rayed, provitled in the lualc with claspers; 
dors:tl fin usually tliriiled, auteriorly with a very strong spine whicli is grooved behind; caudal fin 
low, foltl-like; skin naketl, rarely somewhat prickly; lateral line present, usually with nunierous 
branclies anteriorly; 3 free gills and 2 half gills, 1 on cach sitlc; istlinius moderate; gillrakers small. 
Oviparous, the egg cases long, elliptical, with silky filaments. Genera 4; species about 7. Fishes of 
singular appearanre, found chiefly in tho seas of the cold regions. Nuinerons extinct genera are also 
referred to this family. 

aenus 17. CHIMERA Linnseus. Elephant Fishee. 

Ilratl somewhat compressetl, the snout bluntisl~, protrntling, ficsliy, not arined a t  tip wit11 an 
appcntlage; eyes very largc, lateral; teeth rather strong; lipsthickicih, the lower wit11 a Erenu~n; 
lateral line sin~ple 011 the bocly, but forking anteriorly, forming several series of llincous tubcs 011 the 
head; male wit11 a club-shapeil crtrtilagi~ious hook on the hcatl above the snout; this hook is curveil 
forward ant1 downwartl, and is armed a t  its tip with tlocar\~etl spines; its tip fitting into a tlepression 
in front of the eyes; fe~nales witliout this :tl)pentlage; gill-opening cilnall; pectorals ~notlerate; ventrals 
rather large, with large bifitl claspers in the ~nale;  male also with rough apprntlages a t  the base of 
vcntmls, protrutling from a sheath of skin; first dorsal triangular, precctled by a strong spine, which 
is grooved behint1 ant1 serrated on its edges; second tlorsal nntl caudal fins low, often more or less 
notched; tail extentling in  the line of the itxis of the body, more or less prodncetl in a filanient a t  tip. 
Skin snlooth. Fishes of singular appearance; ~nostly of the nortlierll seas; not valued for footl. The 
single llawaiian species is fully described in Scction I1 of this work. 

Cliiniarn Lin~iccns, Syst.  NIL^., Erl. X,  236, 17M (?nolrntro,w) 
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S u b c l a s s  TF,LEOSTOMI.-The T r u e  F i s h e s .  

Skeleton usually bony, sometimes cartilaginous; skull with sutures; membrane hones (opercle, 
preopercle, etc. ) present; gill-openings a single slit on each side; gills with their outer edges free, their 
bases attached to bony arches, normally 4 pairs of these, the fifth pair being typically modified into tooth- 
bearing lower pharyngeals; median and paired fins developed, the latter with distinct rays; ova small; 
110 claspers; heart developed, divided into an auricle, ventricle, and arterial bulb; lungs imperfecatly 
ctevelopecl or degraded to form a swim-bladtler, or entirely absent. 

Omitting orders not yet known to be represented in IIawaiian waters we have the folluwing 
analysis of- 

OAI)&KS OF TItUE FISIfl3S. 

a. Body eel-nhaped, provided with very many (100 to 12.5) vertebrrc; scalcs minute or wanting; no ventral fins; gill- 
openiilgs restricted; gill-arches 4 pairs, the hindlnost hcing modified as phnrynger~l hones; ptrlrito- 
ptcrygoid arch present; prcmuxillarics atropiiicd; maxillaries li~tcrnl, morc or lcsn confliict~t with tllc 

................ palatines; shoulder-girdle not attnchcd to skull.. .'. ........................... Aporlcs, 11. 73 
cia. Body not truly eel-shaped; the vertebra usually in moderate or rnthcr lrirgo number (14 to 150); vcntrtil fill8 nsnally 

prescnt; gill-openings typically ample; prcmaxillary always present, and maxillary nsonlly so; uho111dcr- 
girdle near the cranium, nsually but not always attached to it;  hypercoracoid and hypocoracoid well 
developed, not coalescent. 

b. Gill-arches with tho bones rednccd in number; air-bladder without duct; ventrals ~bdomit l~l l  or snl~nbdomi~~til,  if 
present; no mcsocoracoid. 

c. Gills pectinate; gill-openings large; dorsal and ventral usually with spil~es.. ................... Iien~il~rnnclria, p. 114 
cc. Gills tufted; gill-openings vcry small; opcrcle a simple plate; skin with bony plates ........... Lf)pI~ob~a?achii, p. 117 

621. Gill-arclics ilormal. 
d. Ventrals abdominal; pectoral fins inserted low; fins without spines. 

e. Air-bladder, if pres$nt, with pneumatic duct; lower pharyngeals separate; ni~tcrior vcrtcbrm not modilicd: 
mesocorricoid typically present.. ........................................................ , I808pondyli, p. 52 

ee. Air-bladder without pneumatic duct; lower pharyngcals fully united ..................... .S!/ne7~toglzathi, p. 121 
dd. Vc~itrnl fins usually anterior in  position; spines nsnally present in the fins; pectorril fills not on the plmlc of the 

abdomen; parietal bones usually separated by the snpruoccipitnl. (Spiny-rayed fishes chiefly.) 
.f. Pectoral fills not pediculate, the gill-openings in front of them. ............................ Aca7i,llro1>tcri, p. 137 
f .  Pectoral fins pcdiculatc, the basal bones reduced in number and clongatc; gills in tlie r~xils of thc pcotoriils. 

l~rdir~llcrti. 11. 610 

Order F. ISOSPONDYL1.-The Isospondylous Fishes. 

Soft-rayed fislics with the anterior vertebrtc simple, unmodified, and without auditory ossicles; 
symplectic present; no inkrclavicles; opercular bones distinct; pharyngeal bones simple above and 
below, the lower not falciform; mesocoracoid arch always well developed, as in the Ostariophysi ant1 
the Ganoidei, forming a bridge from the hypercoracoid to the hypocoracoid; borlem of jaws developctl, 
the maxillary broad, always distinct from prernaxillary ant1 forming part of lrlargiri of upper jaw; no 
barbels; shoulder-girdle well developed and connected with the cranium by a bony post-ten11)oral; 
gills 4, a slit behind the fourth; air-bladder, if present, with a pneumatic duct; dorsal ancl anal fins 
without true spines; ventral fins abdominal, so~net iu~es wanting; scales usually cycsloid, sometimes 
ctenoid, occasionally wanting; no developed ~)hotophores; adipose fin present or absent; a large group 
comprising znost of the marine soft-rayed fishes, excepting those found in the deep sea, these (;om- 
posing the degenerate group called Iniomi. Soine of the fowls, :IR IClopidr~??, ~ I l b u l i c l ~ ,  etc., show 
analogies with the ganoid allies of the Cycloganoidei. This indicates the descent, of the Imospontlyli 
from a ganoid stock, Amioidei, and from this orcler or its ancestors doubtless all the bony fishes have 
sprung. 

FAMILIES O F  ISORPONDYLI. 

I. I~ospond~jli: Mesocoracoid nrrh tleveloped, the connertion of the shoulder-girdle with the cranium perfcct. 
a. Dorsal fin inserted morc or less bcforc nnrll (rarely slightly behind it); shore fisl~cs or river fishes, usilally silvery in 

coloration and with the skclcton firin; gulur [,late present, bctween 1)runches of lower jaw; mouth large; 
teeth prcscnt, all pointed; axillnry scalev and sheaths largo .................................. j!5Io1>idz, p. 63 

aa. Qiilar plr~te none. 
b. Latertil line well developed. 

c. Teeth present; IIO accessory brnnchial organ; mouth nmrill, horizontal.. ............................. Albiili~I:t~, 1,. 64 
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cc. Tcctll nonc; ILII tLceessory brn~iclli~rl orgttn behind the gill-e~l\~ity ................................... Cl1fl71i(i;c, 1). 5G 
hb. Latertrl line w~rnting; no gultrr plttte. 

(1. Iloulh modcrt~tc, tcrinin~rl, the ~nuxillury of uborit 3 ~)ieees; s t o u ~ ~ ~ c l i  1101 gizzlrrd-like ............ ClupekE:~, 1). 58 
rid. Mouth subinferior, very Itrrgc, bclolv a tapering pig-like s ~ i o ~ i t ;  lnfrxillary very long.. ....... .B~~grattlitl:e, p. 59 

11. fizio~~si: Ifesocomcoid, usnally ubortivc or obsolete, the connection of the shoulder-girdle with the cnrnium imperfect. 
a. I'ost-tempoml connected wit11 buck of crtrnium ncur sides; no photopliores or btrrbel; adipose F ~ I  present; body not 

very elongute; anal distinct; scales present. 
h. Ilnxillary very nurrow, rudimc~~tary or obsolete; llypocorucoids not divergent; pseudobnrucllin: present. 

,~?~nodosti(i:c, p. 61 
bb. Mnxillnry well dcvclopcd, dilated behind; pseudobra~~chin: present; pectortrls nor~nsl.. ............ Azcloj)idg, p. 66 

aa. Post-temporul impinging upon occiput. 
c. Vertcbr;~ and nenml spines x~ormnl, not projccti~lg from the flesh in front of the dorsul fin; 1)llutol)horex present; 

burbe1 wunling. 
(1. I'remuxillnries'forn~ing entim in~trgin of upper jaw; body s ~ t ~ l y ;  operelcs co~nplctc. .......... .df~(!t011liifI:c!, p. (i7 
drl. I'rcmnxilluries not forming tllc wliolc 1nurgi11 of upper jaw, the muxillary cntering into it; body n~rked; oper- 

culllr a p ~ u r ~ r t u s  incomplete.. ............................................................. . l i i r o c d ,  p. 70 
cc. Vertebra, or llearul spines projecting thror~gh skixi of buck ill front of dorsul fin; body 8hort, deep, com~~rescd ;  

photophorcs present; mouth obliquely cleft or subvcrtical.. ........................... .S~er)sol)t~cIsitls, p. 72 

Family XII. EL0PIDrE.-The Tarpons. 

Body elongate, Inore or less compressed, covered with silvery cycloid srales; 11eaci naked; montll 
broad, terminal, the lower jaw prominent; l)ren~axillarics not protractile, short, the niaxillaries fornl- 
ing the lateral lnargins of the u1)per jaw; lnasillary colnposec~ of about 3 pieces, extending back- 
ward beyond the eye; an elongate bony plate between the branches of tlie lower jaw (analogous to 
the gular plate in  A~tl ict);  bands of villifornl teeth in  each jaw anti on vomer, pillatines, pterygoids, 
tongue, and base of skull; no large teeth; eye lnrgt., wit11 an adipose eyelid; opercular I)ones thin, 
wit11 expanded nlel~~branaceous borders; a scaly oocipital c-oll:~r; gill-menlbranes entirely sepitrate, 
free froni the  isthmus; branchiostegals nullierous (49 to 35); gillrakers long :tud slender, pseudo- 
branchitc present or absent; belly not keeled nor serrated, rather broad and covered with ordinary 
sttales; lateral line present; dorsal fin inserted over or sliglltly behind vcntrals; cauditl fin forked; no 
adipose fin; dorsal and anal depressible into a sheath of scales; pectorals ant1 ~ r ~ n t r a l s  each with a 
long accessory scale; parietal bones nieeting along top of 11e:tct; pyloric arcs numerous. Genera 3, 
species about 5, fornling 2 well-marked subfamilies, both widely distributed in  tlie tropical scam. Tlle 
species are not ~ n u c h  valued as food, the flesh being dry and bony. 

aenus 18. ELOPS Linnmus. The Tenpounders. 

Body elongate, covered with t l~ in ,  sn1a11, silvery scales; dorsal tin slightly bchintl vcntrals, its 
last rays short, the fin depressible into a slleatll of scales; anal fin snialler, silnilitrly depressible; 

' pectoritls and ventrals moderate, eacl~ with a long accessory scale; opercoular bones thin, wit11 
expanded, niembranaceous borders; a scaly occipital collar; lateral line ~traight ,  its tul~(>s simple; 
~)seudobranchi:e present, large; vertebnc 43+29=72. Large fishes of tllu open sew, rel11ark:tble for 
the dc\relopn.wnt of scaly sheaths. The young are ribbon-shaped aud elongate, 1)assing throilgli a 
series of changea*lilre tllose seen in 916tll(1. 

15'h)ls ~,illll:1~11~, syht. Nllt., Ed. XII, 518, 1706 (8~111.118). 
Jftcqiloir~ortis L1re6pi.de, I-Iiut. Nut,. Poiss., V, 398, 1803 (fl?l~~a-caroli?sa). 
I['richonotils llufincsquc, A1111lyse dc Nlrture, 85, 1815 (a~nra-caro2i1ra: substitula for .lI11~~ilo1tlort&8, considcrcA objcctio~iublc.) 

19. Elops saurus Linn:cus. Fig. S. 

IIead 3.75; depth about 5; D. 25 (counting rudinlents, of whiclr there are 7); A. 1G; 1'. 18; V. 15; 
vertebra: 47 $- 19 = 66; scales 14-96-17, counting to nliddle of belly; eye nearly 5 in head, or 1 in snout 
or interorbit:~l space; mouth :t little over 1.75 in llead; pectoral 1.75; ventral a little Illore than pec- 
toral, less than 2; least depth of caudal pedu~~cle  3 in head. 

Body elongate, compressed; head colnpreusecl, elongate, pointed; soout short, pointed, more or less 
rounded above; eye rather large, with broad adipose eyelid covering a good portion; maxillary very 
long, expanded backward beyond tlie eye, :tnd with several longitudinal ridges; teeth in broad patches 
or bands in the jaws, also along edge of nrasillary, and on the vomer and palatines; tongue large 
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rather long, free in front; nostrils close together; interorbital spiicoe flattenet1 and with a rcuple of 
ridges; gill-openings large; gi l l ra lce~ X + 15, long, the outer portion nlore or less sligl~tly expantled or 
enlarged; pseudo bran chi:^ nutnerous and rather short; intestine straight, without any convolutions; 
peritoneum silvery; scales small, of even size; baviv of dorsal and anal with broad scaly sl~eatlis; pec- 
toral with scaly flap more than half length of lieail; ventral flap scaly, Inore than half l e ~ ~ g t h  of fin; 
lateral line continuous, superior a t  first and then running midway along side of caudal peduncle; origin 
of dorsal nearer base of caudal t h a ~ ~  tip of snout, slightly behind base of ventrals, the auterior rays 
elevated; origin of anal a little behind tip of tlorsal, the  anterior rays longed; caudal deeply forked, 
the lobes pointed; pectoral rather short, reartling scarcely halfway to origin of ventrals; ventrals a 
little shorter than pectorals, reaching more than halfway to anal; caudal peduncle rather long, 
compressed. 

This is one of thegreatest of game fishes, in  the esti~nation of :~nglcrs \\rho have had the gootl 
fortune to fish for it on the caoast of Florida, and \\rill doubtless prove one of the most interesting of 
Ilawaiian fishes to sportsrnen who visit those islands. 

This description is from a specimen (No. 04!)82), 11 inches long, f ro~n  Ilonolulu. We have 
examined many exantples, sorue of them taken I)y Dr. Jenkins a t  IIonolr~lu in 1889, autl others 
dredgctl in the same locality in November, 1896, by the ,lLDulross. Jordan and Snyder obtained it in 
the same locality in  1900. 

Frc;. X.-Rlops aarrrris Litinaus; after Jorda~i tlnd E:vermal~n. 

ICloj~e saurus Linnzu8, Syst. Nnt., Ed. XII, 518, 1766, Carolina; Giinthcr, Cnt., VII,  470, 1868 (Cuha; Jamaiclr; St. Croix; South 
Anlcrictr; Cape of Good 1Iopc; Ztrtlzibnr; Iljiddn; I'int~~lg; C ~ I ~ I I I L )  ; Jordtt~l B EV~~IIISLIIII ,  I"is11es Nor111 trnrl Mid. A~iier., 
I, 410, 1896; Stci~rtltrchner, 1)cnks. Ak. \\'iss. \\'icn, LXX, 1900, 613 (11onololn); l"owlcr, l'roc. Ac. Ntrt. Soi. I'lrilu. 
1900, 496 ( H t ~ w n i i t r ~ ~  Isltrndn) : Evcrintr~in & Mtrrsh, Fislreu uf 1'0rtv IUco, 81, fig. 11, 1001); Jordt~lt & I':venllt~1111, Am. 
I%ood trnd Gtrnle Fishex, 86, figure, 1902; Jenkirls, Bull. U. S. Fish Comm., XXII, lOO! (Scpt. 23, 1903), 432 (Honolulu), 
find of most authors. 

drgeatiirct ruroliiru Linneus, Syst. Nnt. , ]Ed. XII, 619, 1'766, Carolina (on the IIurc~~gr~s aai~aor bul~umessis of Catesby). 
A,yenti~ru ~~~acl i~~utu ForskL1, Jlescr. Anirn., 68, 1775, Djidda, Arabia. 
,lIz~gilon~or~tsutl~ln-carolQa Ltrebpi.de, IIist. Nut. l'oiss., V, :1%, 180;I, South Carolina. 

iiievnsis Ifitchill, Trnns. Lit. trnd Ihil.  Soc. N. Y., I, 1815, 445, New York. 
J:lops i~sdicue Swninson, Class. Fitlh., 11, 292, 1839 (trftcr lnugow O F  Russcll, Fishes of Vieaglrpattrm, 11, (3, fig. 179, 180'3, 

~lonbinomial), Vizagapatarn. 
Riops rr~porniar Smith, Zool. S. Africa, pl. 7, 1845, Cape of Good Hope. 
E1o~)crj~urpc~rasce~ss Kicl~ardaon, Iclitl~. Cliinfr, 311, 1846, China. 

Family XIII. ALBULI1)E.-The Boncfishes or Ladpfishcs. 

Body rather elongate, little compressed, cnovered with rather stnall, 1)rilliantly silvery scales; 
head naked; snout conic, subqr~adrangular, shapecl like the snout of a pig, arid overlapping the small, 
inferior, I~orizor~tal ~nouth ;  ~naxillary rather strong, short, with i~ distinct supplemental l~one, slipping 

, under tlte membranous edge of the very broad prcorbital; pretnaxillarieu short, not protractile; lateral 
nlargin of upper jaw formed by the ~riaxillaries; both jaws, vower, a11t1 palatitics with bands of villiforn~ 
teeth; 1)road patches of coarse, blunt, paved teeth on .the tongue behind R I I ~  on the spllenoid ant1 
pterygoitl llones; eye large, median i11 Ileatl, with a bony ridge above it, :~11(1 almost covered with an 
annular adipose c!yelid; opercle  noder rate, firm; preoperclo with a broad, flat, ~~ te~nl~ranaceous  edge, 
which extends l~ackmard over the base of opc.rcle; pseudol)ral~chii~ present; gillrakers short, tul)ercble- 
like; gill-membranes entirely separate, free fro111 the isthmus; I)ra~lchiostegals allout 14; a fold 
of skin across gill-membranes anteriorly, its posterior free edge crenate; no gular plate; lateral line 
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present; belly not carinate, flattish, covered wit11 ordi11:lry scales; dorsal fin moderate, in front of 
ventrals, its ~ne~nbranen scaly; no adipose fin; anal very small; caudal widely forked; pyloric ctcca 
numerous; parietal bones llleeting along top of hcad; vcrtobrm numerous, 42f 28=70. A single 
species known, foulid in all warm seas. 

In this, and probably in related families, the youug pass tlirougll a metamorpl~osis analogous to 
that seen in the Conger Eels; they are for a time elongate, band-sllaped, with very sniall liead and 
loose, transparent tissues; from this condition they become gradually shorter and more compact, 
shrinkillg from 3 or 3.5 incbes in length t a  2 inches. According to Dr. Gilbert, this process, like 
that seen in various eels, is a normal one, through which all individuals pass. I n  tlie Gulf of Cali- 
fornia, where these fishes abound, these band-shaped young are often thrown by the waves on tlie 
beach in great masses. 

Qenua 19. ALBULA (Qronow) Bloch & Schneider. The Boneflahea. 

The c:llsracters of this genus are included abova. Only one species known. 

Co~~orlr!lrir-~is Nozcnlan, Act. ~cle\ct. ,  111, 382, 1757 ((~lonbinomial). 
illbnkz O n ~ ~ i o w .  %oo~)hyl. ,  102, 1763 (~ronbirlomitll). 
.ilbula Blocll 9 Schrlcidcr, Syst. Iclith., 43'2, 1801 (cdr~orh~l1~cz i8=vul~~es) .  
B~ityri~rtis Luc(.pOde, IIist. Ni~t .  Poim., V, 45, 1803 (bnria?rn=t~(il~rcs). 
~lossodus Cuvicr in Agusuiz, Spir Pisc. Brusil., 18, 1820 (forakali-=v~~llres). 

20. Albula vulpes (Linnaus). Ilonrjiulr; ' ' Oio." Fig. 9. 

Ilead 3.75 in length; depth 5; D. 15; A. 8; scales 9-71-7; uplter lobe of caudal the longer; a 
broad band of peculiar, elongate, membranaceons scales along nliddle line of back; accessory ventral 
scale large. 

Brilliantly silvery; olivaceous above; back and sides wit11 faint streaks along tlie rows of scales; 
fins plain; axlls dusky. IAength 18 inches to 3 feet. Tropical w:w, on sandy coasts, almost universally 
ciistributcd ant1 generally abundalit. A beautiful ant1 active fish, in ~llost places little valued as food, 
but in some regions, as Key West, highly appreciated. Ilighly esteemecl as it p m e  iiwli. 

FIG. 9.-Albttlu vtrll~cs (Linnwus); after Jordan n ~ i d  Evcr~nantr. 
I ,  

\Ve have t i  nali~ber of speci~nens frorn IIonnlulu and IIilo, all of wllicli have tllcb streaks on the 
back and upper surfacq (lark and well defined. \Fre have also exanlinccl specimens taken a t  IIono111111 
by Dr. Wood, ancl others from the same locality by Jordan and Snyder. 

E8o.c ?~nll)es Lirlneuu, Syst. Nt~t. ,  Ed. X, 313, 1768, Bahamas (blrsed o n  the bonefish, Vi~llrcs balicznreiisia of Ct~tesby). 
~irgeriliiru glosbodorrla ForskL1, Dcscript. A~ri~nal . ,  68, 1775, Djidda, Arabia. 
S'yi~odtru urgcraleiis Blocah & Schneidcr, Syst. Ictltll., 398, 1801, Asia. 
Clz~11ea brasilioi8is Bloc11 & Schneidcr, op. cit., 427, Brazil. 
Albukz co7iorhy?icl~tis Bloch 9 Schneider, 01). rit., 432, Antilles ( ~ ~ f t e r  (;ronow); Streets, Bull. U. 8.  Nst. ll~rs., No. 7, 76, 1877 

(Honolulu); Guntller, Rep. Shore Fish., Challenger, Zool., I, part VI, 61, 1880 (Hilo). 
illbula l~kiniieri Bloc11 & Schneidcr, op. cit., pl. 86, Antilles. 
Anzin B~ia~nciilrtln Bloch R: Schneidcr, op. cit., 451. South America; after ilfncabd of fnrrn. 
Iltityriaiis bai~ct~i(t Lt~cBpfide, Hist. Nnt. Poiw., V, 46, 1803, Ile de  France. 
Argentiirn q~lrjlv:e~an LndpL'de, op. (.it., V, 366, 1803, Mediterranean. 
Clupeu nricr ocephalci Lac6pbde, op. rit., 426, Martinique; on u drawirlg by Plumier. 
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Glos80dllufo~.skalii Agnssiz. Spix I'isc. ljrt~sil., '19, tab. XXII, fig. 2, urld tub. XXIV, fig. 2, 1Y29, Bahia. 
Erigruulis bahicnsis Agassiz, op. cit., 49, pl. '2.1, tig. 2, Bahia. 
U?itirlnusI/2ossodo?llus, Riippell, Xcuc JVirbelthicre, Fish., 80, pl. 20, fig. 3, 1X35. 
E~JIIS (IIutiri~iils) glo~sodorit~is, Swuinsou, Class. l('ish.,'II, 292, lliY9; no dcscril~tiolt. 
8sox argculet~s, Forster in Lichtenstcin, Descript. Animt~I., 1912, 1844 (Tiltiiti). 
All~iila ?~~wcroccljhula Cuvicr & Vtilcnciennes, Ilist. Nut. l'oiss., XIX, 324, 1846, San Domingo; Martinique. 
Alb?ilaparr:e Cuvier & Vnlcncicnnes, op. cit., 339, Bahia, Rio Janeiro, Martinique. 
Albulci .rloree~~sis Cuvier & Valc~iciennes, op. cit., 3-1" Goree. 
Albtila buiin?azts, Cavicr & Vnlcncicnncs, op. cit., 345 (Ilc dc  Fn~ncc ) .  
A l b ~ ~ l a  neogtiinaif:u Cuvicr & Valenciennes, 1. c., 350, New Guinea. 
Albr~la xernlnuda Cuvier d Vttlcncicnncs, 1. c., 351, New Guinea. 
Albulu erytl~roclteilos Cuvicr & V ~ r l e ~ ~ c i e ~ ~ u e s ,  1. c., 352, Friendly Islands. 
dlbula forsteri Cuvier & Valcncien~ies, 1. c., 35.1, Tahiti. 
illb~tla lostrata GroIlow in  Gray, Cat. Fish. Coll. Gronow, 189,1854, American and Indian oceans I L I I ~  Mediterranean Sea. 
Conorh?l?ichrts glossodon, Blecker, Atlas Icht l~ . ,  VI, 82, pl. 2iU, fig. 1,l')iiu-72 (Juvn, bfuduru, Baliu, Suruatru, pinnng, Bi~ugliu, 

Biliton, Celebes, Obi-major, Amboyr~u, Sapnrua, Ceram, New tiui~rca).  
AlbuLuglossodo?ila, Kluxizinger, Vcrh. Zool. Bat. Gcu. Wicn, 1871, 602 (Red Smr); Stcindltch~~er, Dcriks. Ak. Wius. Wicn, 

LXX, 1900, 513 (Honolulu) . 
illbulavull)~8, Jordan & Gilbert, Synopsis, 258, 1W3; Jordttll & Ever~nann,  Fishes North and Mid. Amer., I ,  411, 189G: Ever- 

mnnn & Marsh, Fishes of I'orto Itico, X2, fig. 12, 1900; .Jordan & lEvcrmu~~n,  Am. Food and  tinme Fisl~cs, 88, figure, 
1902; Jenkins, Bull. U. S. Fish Comni., XXII, 1902 (Scpt. 23, 1003), 432 (Ilonolulu); Snyder, op. cit. (Jan. 19, 1904), 
521 (Hanalci Bay, Kauai). 

Falllily XIV. CHANI1)E.--?'he Milk-fishes. 

Body oblong, compressed, covered with small, firm, acll~erent scales; lateral line distinct; abdomen 
broad and flattish; snout depressed; mouth sulall, anterior, the lower jaw with a strtall sytnphyscal 
tubercle; no teeth; pren~axillary joined to upper anterior edge of maxillary; eye writ11 a11 adipose 
eyelid; gill-membranes broadly united, free from the isthtnus; branchiostegals 4; p s e u d o b r a ~ ~ c l t i ~  
well developed; a n  accessory branchial organ in a cavity behind the gill-cavity; dorsal fin opposite 
tlte ventrals; anal fin shorter than the d o r ~ a l ;  n~ucous nlembrane of crsophagus raised into a spiral 
fold; intestine with n~arly convolutio~ls; vertebrtr. about 45. Colorbtion silvery. Large fishes of the 
warmer parts of the Pacific. One ge~lus and 3 specit,s known. 

Oenns 20. GHANOS LacBpBde. 

Characters of the genus inclncled above. 

Cl~ci7ios Lncbpi.de, EIist. Kat. I'ois~., V, 395, 1803 (~LI.U~IICI~S). 
L?ilotZeiru (Kiihl) Ruppell, Atlas Ilci5e Norcil. AErikn, 17, 1828 (chn?~r,a). 
Ptyclrolqiti Gray, Dieffe~~bach'q Travels ill New Zcl~lund, 11, 218, abont 1813 (a~[l?no?~ciis). 

21. Chanos chanos (Forslral). Fig. 10. 

Ilead 4.4 in length; depth 4; D. Ir ,  12; A. 11, '3; scales 12-86-14; vertebr:~ 19 4- 26=45; eye 3.5 
in  head; srlout 3.5; lnasillary 4.3; pcsctoral 1.6; ventral 1.8; caudal .3 longer than head; tlorsal 1.25 
in head; B. 4. 

Aspect of a large cyprinoid. Body elliptical, lnoderately cotrlpres6ed; cantlrtl peduncle slellcier, 
head pointed, rounded above; eye a r ~ d  side of heat1 covered by a Iargc~, transparent, in~perforate, 
adipose eyelid; mouth small, tertrtinal, tootllless, trausverrr, lower jaw inc*lucled; l~laxillary broad, 
slipping under the adipose preorbital, without soppletnental bone; opercle truncate behind; pseutlo- 
branchia: very large; gillrakers fine arld flexible, very close set, r :~t l~er  long; bones of gillrakers flexible; 
gill-arches all connected by 1neln1)rane; lateral line well developed; scales firm, cycloid, with strongly 
marked longitudinal stri:~; scales rather large, hard, firn~, enatlieled, becoming bony when dry, used 
by the Indians for ornainental work; tlorsal in~erted solrte\\hnt nearer snout tlilit' base of caudal, before 
ventrals, its first ray falcate, its last protlaced in a short filament, longer than pupil; base of fit1 with 
a large* scaly sheath; pectoral ant1 ventral each w it11 hcaly axillary appentlage; anal sitltilrtr to dorsal, 
hut much smaller; pet.torals and vcritrals rather e~tt:ill; mutl:tl very long, forked to the base, its lobes 
subequal, straight; base of fill with small scrtle; vcntrals solnewhat falcate. 

Color in life of exa~rlplc frorn Moanalua, silvery, bluish olive above; upper fins dirty whitish; 
lower fins soiled creatn color; lower loLe of caudal with sot~te yellowish. 
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Color in alcollol, greenis11 al)o\w, thc si<es brilliantly silvery, fins niorc or less darlrc~ied; inside 
of ventrals and pectorals l~ lac l~ i s l~ .  

Length 2 to 5 feet. Pacific and Jndian oceans, on sandy shores, nortll to the 1Iawaiian Islands, 
where it is at)undant. Our spec~i~ncws frorn Ho~lolulu are all under a foot in  lengtli. 

We have rcrently recc.i\,c.d fro111 Mr. Berndt a singular-looking speriinen estraordinarily short 
and deep. I t  is ap~)arently a clwarf or hunchback exan~ple of this species. I t  lias a nlucl~ shorter 
itntl cleeprr ]lead and body than tlie species usually possesses and tht. scales are narrower, but in other 
respects it  differs but sliglltly from the ordinary type. I-Iead 3.4; depth 2.5; depth of caudal peduncle 
7.5; lc~lgth of cnudal 1.8; pectoral 4; ventral 5; Bye 3 in head; interorbital width 2.33; snout 3.5; 
U. 12; 11. 9; scalcs 76, 26, 21 in front of dorsal. 

Tlle a\va is one of the nlost imporhnt foot1 fishes of the Hawaiian Islands. I t  occurs about the 
various islands, but is rllost abnntlant arountl Ilonolulu. I t  is, nest  to the n~ullet  (ilnia alnn), tlie 
most comnlon species frequenting the artificial ponds, into whicll i t  runs with the rnullet and with 

Fro. 10.-Clia?c.ou cha?ios (Forskal). 

tho tide and is restrained ill the sanle way. I t  is held in csteem as a food fish, but we know nothing of 
its galllc clualities. 1,ilre the ~nnllet, i t  is known by different nani's at tliffercnt ages. Tlle young are 
calletl "l)nan.:r;" tlinse of llledillni size "awa awa; " those of ordinary co~lln~ercial size "awa;" while 
very large intlividuals are "aura Balamoku." 

Jfagil r11c11ro~s Ibrukkl, 1)escript. Anin~al., 74, 1776, Red Sea a t  Djidda, Arabia. 
Clrarrox clrnbirrfs L~icCpOde, H i ~ t .  Ncit. l'oiss., V, 396, 1809, Arabia. 
Lalodcirn cl1a?~os, Riippcll, lltliis nn tlcr Ilcisc im Nordl. Africa, 18, pl. 5, fig. 1, 18'28. 
Cyln,i?lrrs pula Cllvicr, Rc\gne Allimnl, Ed. 2, 11, 22, 18'29; llftcr Itussell. 
C!~l~ri?~rcs tulo Covicr, 01'. cit., "2"; after Russcll. 
Ler~cisrr~s r~,!llorrierrs Benllctt, Proc. Zool. Soc. Lond. 1833, 181, Ceylon. 
Clro~ros nlorto Cuvicr & V ~ ~ l c n c i c ~ ~ n c s ,  IIist. Nat. I'oiss., X I S ,  19.1, 1846, Ile-de France. 
Clronos c l~brq~to~ri , s  Cnvier h Viilcnciennes, op. cit., 195, Madepolam. 
C'liiLiios lrrlr~~hllli8 C ~ ~ v i e r  & V~ilen~ienncs ,  01). (sit., 196, Vizagapatam. 
Cl~tirl~s ori('rlt<ilis I<iil~l 111 Cl~vicr & V~i le t~e i en~~cs ,  01'. cit., 107, Red Sea. 
Clra~ros r,tll,r,incllrt Cnvior & V~alc~lcicr~nes, op. cit., 198, Honolulu, Hawaiian Islands. 
Clitrriox snl~rror~c~riu Cnvicr $ V~~lcncicnnes, op. cit., 201, 1846, between New Caledonia and Norfolk Island; Giintl~er, liep. 

Sliorc Fiall., Ch~ill., Zool., I ,  pnrt VI, 61, 1880 (IIonolulu). 
Lcaeisclix (M!lr~holcl)i8) sr~~lllorlells, Grtiy, ill UiefFcnblrcl~ Trtiv. New Zeal., 11, 218. 
Br~tirirrr~s algo~leris Jcrdon, IIlitlnis Jonrn. l i t .  Sci., XV, 18d9, 343, Madras. 
I~rttiri~rrrn ~riarlo.cru~~cite?isis Jcrdor~,  011. cit., 8-14, Madras. 
Clrtrrros irrrlir.lcs 13lcclier, 1':num. l'iric. Arch. Inrl., 100, 1859, Eas t  Indies. 
Clrarios ch~~rzos, Iilnr~zingcr, Vcrh. 13nt. Zool. Gen. Wicn, 1871, GOR; Jonlnn 'G Evcnnnnn, Wshcs North nnd MiA. Anler., 1, 

414, lS!Iti; Stcil~rl~~cilllt!r, 1)clllis. hk.  WisS. \Vicll, LXS,  1900, 51.1 ( I l o n o l u l ~ ~ ) ;  J o ~ ~ l t i r ~ x ,  Dull. 11. S. I'isl~ l:olnnl., XXII. 
1902 (Scpt. 23, 1903), 43'2 (lionolulo); Jord1~11 & Suyder, l'roc. U. S.  NIL^. NUS., XXVIII, 1904 (Oct.), 1'23 (110110lul~). 
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Family XV. CLUPE1DiE.-The Herrings. 

Body oblong or elongate, more or less compressed, covered with cyc4oitl or pectinated scales; belly 
sometimes rounded, someti~nes compressed, in which case it  is often armed with bony serrilturcs; head 
naked, usually cornpressetl; mouth rather large, terminal, the jaws about equal; maxillaries forniing 
the lateral margins of upper jaw, each co~nposed of about 3 pieces; premaxillaries not protractile; 
teeth mostly small, often feeble or wanting, variously arranged; adipose eyelitl present or absent; gill- 
rakers long and slender; gill-membranes not connected, free from the isthmus; no gular plat(.; gills 4, 
a slit beliintl the fourth; branchiostegals usually few (6 to 15); posterior lower part of operc~llar region 
often with a n  angular emargination, the tips of the larger branchiostegals being abruptly truncate; 
pseudobranchiae present; no lateral line; dorsal fin median or sornc~what posterior, rarely wanting; no 
adipose fin; ventrals moderate or small (rarely wanting); anal c~sually rather long; caudal fin forked; 
vertebr:-e 40 to 56. Genera about 30; species 150; inhabiting all seas, and usually swimming in innnense 
schools; niariy species ascend fresh waters, and soltie remain there per~iianently. The northern ant1 
fresh-water species, as in many other families, differ from the tropical forms in having a larger nuin- 
ber of vertebral segments. 

Genus 21. ETBUMEUS Bleeker. 

Body elongate, subcyliridrical or somewhat cornpressetl; abdomen rounded, not compressed or 
serrated; snout pointed; adipose eyelitl covering the eye wholly without pupillary slit; niouth 
tern~inal, of ~rioderate wirlth, formed as in Clqea, but the n~axillary Inore slrntler; teeth motlerate, in  
patcl~es on jaws, palatines, pterygoids, and tongue; gill-membranes separate, with numerous fine 
brancl~iostegals; pseudobranchiat well developed; pyloric appendages numerous; scales cycloid, entire, 
and very deciduous; pectoral and ventral fins shielded; no lateral line; dorsal f i ~ i  rather long, of 18 
to 20 rays, placed entirely in advance of veritrals; anal fin low, of moderate length; cautlal dec~ply 
forked; the scales of the breast inore or less adherent, dilated and forlning a 1iieni1~r:tnous ventral flitp 
which covers the closed pectoral fins, leaving only the dorsal edges and the extreme tips of the fins 
visible; axillary scales very large, that of pectoral extending nearly to its tip, that of ventral reaching 
slightly farther than tip of fin; lateral scales extending continuously on center of caudal fin allnost 
to margin of n~idtlle rays. 

>:lrumcw Blccker, Verh. BILL. Gen. ,  XXV, 48, 1853 ( r n i o o j ~ l ~ s ) .  
Pcrkinaiu Hova Smith Eigenmanl~, Arner.  NIL^., Februury, 1891, 153 (othorio11.s). 

22. Etrumeus micropus (Schlegel). " il(tekia~cc~." Fig. 1 1 .  

Head 4.5 in length; deptli 5.5; D. 20; A. 11; 1'. 16; V. 9; scales about 52; eye 3 in Iic.atl; snont 3.5; 
rnantlible 2; interorbital space 4.3; lnaxillary 3; width of head 2 in its length; P. 1.5 in licatl; V. 2.67; 
least depth of caudal peduncle 3.67 in head. 

Body elongate, subcylindrical, somewhat compressed; I~eac! elongate, compressed, pointetl; snout 
long, pointed, flattencd above, the sides somewhat compressed; eye large, covered by the thick ac1il)ose 
eyelid; mouth small, terminal, the mandible very slightly projecting,when the mouth is closed; teeth 
in fine villiforln hands on vomer and palatines, those in jaws minate; niaxillary slipping undcr the 
preorbital ridge and extending posteriorily a little beyond the anterior edge of eye; l~ostriltr together 
on upper side of snout, much nearer its tip than anterior edge of eye; interorbital space alltl top 
of heat1 flattened and with ridges forming an elongated W; preopercle with radiating branching 
mucous canals giving a striilted appearance; opercles more or less smooth; gill-openings large, niem- 
branes free from isthmus; gillrakers long, slender, and fine; gill-filaments longer, fine, and the psendo- 
branchiat also long; peritoneum pale or silvery; scales all more or less deciduous, mostly falling off in 
alcoholic specinlens, rather large, cycaloid, those between the pectorals ant1 ventrals forniing :L thin 
broad flap; both pectorals and ventrals with long pointetl scaly flaps but little shorter than the fins 
themselves; origin of dorsal nearer tip of snout than base of caudal by 1.3 eye diameters; anal fin very 
small, its origin about midway between origin of ventrals and base of caudal; caudal rather small, 
deeply emarginate; pectorals rather short, about 2.5 in space to ventrals; ventrals s~nall,  behind tip of 
depressed dorsal, and 2 in space to origin of anal; caudal peduncle compressed. 
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Color in life (No. 0:<222), steel-olivc al)ove, side slightly yellowish, belly silvery; centers of scales 
:tbove \\.it11 a t1iau:ond-sl~apeti tlarkcr olive blotch, there forlr~ing liues along the rows of srales; tip of 
snout duslry; fills pale, uot yellowish; base of l~ectoral a little dusky; some dusky shading on caudal; 
ventrals pale. 

Color ill alcohol, brown above, the lower surface of body silvery white; dorsal, caudal, and basal 
portion of pectoral duslry, portions of the latter, together with the other fins, pale or whitish; each 
scale 011 1)ack wit11 B (larl~ b r o ~ n i s l ~  spot; tips of snout and n~andible dusky  brow^^. 

This description froin an e x a ~ n l ~ l e  fro111 IIonolulu, abont '3.25 inches long. Our nunlerous speci- 

1'1~. 11.-Elrcimeuu ~nicrol>,l,rts (Sclilcgcl); ciftcr Sclllegel. 

mens, all frorn TIonolnln, r:iilge in le11gt11 iron1 f3.75 to 11.25 incal~es. Upon ro~nparing then1 with 
J : L ~ I ~ I I C W  C X : L I I I ~ ) ~ ~ H ,  we are n ~ ~ a l ) l e  to t1etec.t any specifica tlifferc~llces. \Ve have also exa~nined specsi- 
lllenv tlrctlged I)y the .llbatross off 1IonoLnlu ill Novc~nbur, lXB(i, others taken by Dr. Jenlri~ls a t  
IIol~olulu, 1889, ant1 still otliers by 1)octor Wood. 

~'ltipeci wlicr.ol,tis Sol~legcl, Pt~nnt~ JIL~)OII~CIL, I'o~sR., 236, 1)l. 107, flg. 2, 1816, Japan.  
l<trlilnois ~~~irrol~t~s,  Rlccker, Vcrll. Hat. Gcn., XXV, 1853, 48 (Jty~t~n); Giil~tlier, Cat., VII, 467, 1868 (Jnpn~i): Jcnkins, Bull. 

IJ. S. Pisli Con;lli., XXII, 190'2 (Scpt. 23, 1903), -1% (Iio~~olull~); Snyder, 1. c. (Jc~n. 18, lIKM), bZ1 (IIonolulu). 
llcrlii~~siti otho11q)s ILostl Smitll Eige1lil11~1111, Amer. Nt~t., 1881, 155, S a n  Diego ,  California. 

Fanlily X171. ENGRAUL1D.E.-Tho Anchovies. 

Body elong:tte, xilore or lcss compressed, cso\rcred with thin cycloitl scales; head co~npressetl; mouth 
extre~ucly I:trgtl, 111orc or lcss oblique, usually overlapped by a pointed, con~pressetl, pig-like snout; 
g:q)e very wide, the 111:txillary very long and blentler, fornled of about 3 pieces, extending backward 
far 1)ehind the eye, in sonle spccies bci~ind the head; prenlaxillaries not protmctile, very small, firnily 
joinetl to the 1naxil1:tries; teeth usually snlall, sonletimes obsolete, usually fine and even, in a single 
row in each jaw; canines sometimes present; eye large, well forward, without adipoee eyelid; pre- 
or1)it:tl narrow; opercles thin :tnd 111e11il)r:tnaceow; gillralrers long and slender; branchiostegals slender, 
7 to 14 in nun~ber;  gill-1nc11nbr:ules separate or joined, free fro111 isthnlus; pseutlobrancl~irc present; no 
lateral line; belly rountletl or weakly serrate; fins various, the dorsal us~lally short and median; no 
adipose {in; caudal forketl. finla11 carnivorous shore fishes, usually swin~lniag in large schools on 
sandy shores; ~ ~ b n n t l r u ~ t  in all warm seas, occtasionally entering rivers. Thid group is often regarclei1 
as a sul)fan~ily under tlic Clt~pcid;~,, froni which it  differs in no  character of high in~portance. 

A large ft~nlily of about 80 species, only olio of wllicll is thus far kriown from the Ilawaiian 
Islands. 

Genus 22. ANCHOVIA Jordan 8 Evermann. 

Body ol)lo11g, co~npressccl, coveretl with rather large, thin, cl(:ciduous scales; belly rouniied or 
weakly compressed; snout conical, con~pressed, projecting beyond the very large mouth; maxillary 
riarrow, little ~novable, ust~ally for~ned of 3 pieces, extending backward far behind the eye, to the  
bas_e of mandible or beyond, not beyond gill-opening; premaxillaries very small; teeth small, sub- 
equal, present a t  all ages, ~iriunlly on the jaws, vomer, palatinee, aud pterygoids; anal fin moderate 
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free from caudal (its rays 12 to 40); no pectoral filaments; tlorsal inserted :thont midway of botly, lbo+- 
terior to ventrals; pectorals and ventrals each witti a large axillary scale; adipose eyelid obsolete; 
vertebra: about 40 (40-42) in species examined; flesh rather pale and dry, Inore or less transluce~lt; 
bones firm; pseudobrancl1i:e presellt; brancl~iostegals 9 to 14; gillrakers lonq ant1 slt.~~der; gill-merll- 
branes separate, free from the narrow isthmus. Species about 50; small, c~;tr~iivoro~is sliore fishes, 
swimming in large schools on sandy shores of all warm seas, occasionally entering rivers. Most of 
them are marked by a broad, distinct, silvery band. 

Slolcphorus Blesker, Ned. Tijds. Dierk., 111, 1865, 303 (ja~~oi~icus; not o f  I,acbpi.dc, wliost: ,Ytl~lel~horux j(~l~o?ricrtn, ufter Hout- 
tuyri, belongs to Ulccker's gelius S')ratclloides). 

A ~ ~ c k o u i u  Jordan & Evermann, Fishes North und hlid. Amer., I, 449, 1896 (October 3) (~r~urrul(g,Llolci). 

23. Anchovia p u r p u r e a  (I'owler). ''1Veltrr." Fig. IS. 

Head 2.67 in length; deptli 5.67; 1). 13; A. 17; P. 13; V. 7; eye 3.5 in I~eatl; slio~it 4.G7; ~riasillary 
1.25; pectoral 1.88; ventral 2.75. 

Body elongate, c*ollipressed; Iiead elongate, laterally conipressed ancl pointed; siiout slrort, 
roundetl a t  tip; eyes lateral, anterior to center of head, greater than snout; ~noutll  li~rge, tlie long 
niaxillary produced backwart1 bcyoiicl the posterior nlarpin of eye but falling some clistance short of 
gill-opening, the pig-like snout projecting well beyond the tip of ~nandiblc.; teetll in the jaws s~nall,  
fine, extending all alorlg the lower (,tlgc of tlie maxil!ary; nostrils cloee together, :lbout l~iitlwity i11 
~ n o u t ;  interorbital space a little convex; gill-openings large, tlie istl~lnus long itntl narrow, fonlling a 
narrow keel ill Iront; gillrakers about 18 + 28, very long, slender, pointed, tlie longest ncztrly eclu:d,to 

eye; gill-fila~nents rather shorter than the gillralrers; ~seaclobrancllia: motlerstely 1:lrge; intestitlo 
short a ~ i d  straight; peritoneum blaclr; ~ca les  large, eyclold, deciduous, falling off in preserved exam- 
ples; pectorals with scaly flaps; origin of tlorsal n little nearer tip of snout than bas(, of c.autlalJ ant1 a 
little beliintl origin of ventral; origin of aual I~eliind base of last dorsal ray, the first ntys of fill 
encroaching but little upon tip of tlepressetl dorsal; base of a n d  1.67 in head; cautlal cleeply cmnrgi- 
nate; pectoral s l~ort ,  allout equal to snout and eye; ventrals a little in advance of dorsal and reaching 
a little more than half way to anal; caudal peduncle rather long, colnpreesed, its least deptll a little 
over 3 in head. 

I n  alcoholic specimens there is a broatl silvery longitudinal band fro111 head to base of caudal, 
rather broader posteriorly; liead silvery; dorsal and arutlal markecl with fine narrow wavy series of 
pale brownish dots for~ning cross-bars. This description fro111 all example 2.5 inches long, taken in 
tlie niarket a t  I-Ionolulu. 

We have large series of this species from Honol11111 and I-iilo, a t  each of \vhich places i t  is very 
abundant. Dr. Jenkins obtainetl a n111nI)er of examples at  IIo~iolulu in  1889. I t  was also tlredgetl 
I)y the Albatross in that vicinity in 1896, anti anuinber of examples were obtained at Bailua, I)ecernl)er 
31, 1899, by Mr. Richard C. AlcGregor. The types are 2 speci~rlens (Nos. 23329 and 23330, Mus. 
Phila. Acad.) each :il)out 2.4 i~ic~hes long, collected by Dr. Wm. 11. Jones. 
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This species is well marked and has a broader silvery lateral band than either ~lncl~ooin coin- 
ii~ersoniunri or ~lnclcovin ischaim. While the anal rays agree wit11 the latter, the fin of comnzersoninnn is 
still longer. The insertion of the anal fin also is nlore in advance in both ischana and coinnlersoniana. 

Stolephorusl~~srptiretss Fowler, Proc. Ac. Nut. Sci. Pliiln. 1900, 497, 1'1. XIX, fig. 1, Sandwich Islands. 
Aachoviczp?a,?~llren, ,Tci~kins, Bull. U. fS, Fish. Comm., XXII, 1902 (Sept. 23,1903), 432 (Ho~~olulu; Synder, 1. c. (Jan. 19, 1901), 

621 (Honolulu). 

Suborder I N  IOM1.-The Lantern Fishes. 

Soft-rayed fishes with tlie anterior vertebrz simple, unmodified, and without auditory ossicles; 
symplectic present; no interclavicles; opercular apparatus sometimes inco~nplete; pharyngeal bones 
unmotlified; gill-openings ample; mesocoracoid arch I\-anting-or atrophied; bones of jaws variously 
developed, the n~asillary sonietinies cognate with the pre~nasillary; shoulder-girdle wit11 its post- 
temporal not normally connected with the slrnll, but touching it  a t  or near the nape; gills 4, a slit 
behind the fo11rt11; air-bladder, if present, with a (1uc.t; dorsal and anal fins witllout true spines; 
ventral fins, if present, abdo~ninal; scales nlostty cycloid, often wanting; adipose fin present or absent; 
skeleton mostly very wealcly ossified; pl~otopllores present in most species. 

Marine fishes, mostly inhabiting the oceanic :tbysses, closely allied to the typical L~ospond?/li, but 
laclring the ~nesocoracoid ant1 having the connection of the shoulder-girdle with the cranium 
imperfect. I n  the character of the mesocoracoid, most of these fishes agree wit11 tlie eels and \rith tlic 
Ilicplomi and the spiny-rayed fishes. These l a t t ~ r  have the post-teniporal differently attaclied. This 
~iiborder is a provisional one, and its ~nelnbers m:iy be reunited wit11 the lioq~or~cl,t/llli or otl~er\\,ise 
distributed \\lllen the osteology of the different families is known. Uoulenger relegates those which, 
like ,Tynotlus, lack the n~esocoracoid to the Haplorni. These lack also the orhitosphenoid, characters 
of the Isospondyli and the Berycoidei. 

Of the 18 families of this order as here defined, only 6 1m.e representatives in tlie Hawaiian fauna 

Fatnily XVII. SYNODONTIDE.--l'he Lizard-fishes. 

Eotly oblong or elongate, little compressed, covered with cycloid scales, rarely naked; mouth very 
wide, entire margin of ul)per jiiw formed by the long, slender premasillaries, tlie latter mostly rudi- 
~nentary or obsolotc, never wiiienetl a t  tip; teeth mostly cardiform on botll jaws, tongue, and palati~les; 
canines rarely present; large teeth usoally depressible; no barbels; opercular bones usually thin, I ~ u t  
complete; gill-membranes separate, free fro111 isthmns; branc~hiostegals usually numerous; pseutlo- 
I)ranchirc present; gillrakers tubercular or obsolete; no orbitospllc~noid or mesocoracoid; lateral line 
present; adipoqc fin prescnt, rarely obsolete; dorsal fin sliort, of soft rays only; pectorals and \rentmls 
present; anal fin nloderate or long; caudal forked; skeleton rather well ossified; air-bladder snlall or 
wanting; intestinal canal short; sides sornetimes with phosphorescent spots or photophores; eggs 
inclosed in the snrs of or7ary and extruded through an ovitluct. Genera about 10, species about 40, 
lnostly inhabiting shore waters, some of them descending to tlie depths. 

Three genera and about 4 species known fro111 Ilawaiian waters. 

....... a. Vcnl slightly nclirer hnsc of cnudnl tltnn axil of pectornl: hend sliort, blunt, co~npresscd.. Tracltiltocq~hall~s, p. 61 
a(r. Vent lnncti Ilcnrer base of C I L ~ I A ~ L ~  tli~iri bnse of vel~trals; ]lead depressed, \\,it11 f h t ,  trieng~ll~~r snotlt. 

b. Tcctl~ on tlic pnlntilics ill n ~itlglo blind 011 ciic11 side .................................................... .~!/IIIJ(~ILS, 1). 63 
bb. Teetll on the palstines in  n double b l ~ ~ i d  011 cnch side.. .................................................. Su~rritla, 11. 05 

Genus 23. TRACHINOCEPHALUS Gill. 

T h i ~  genus is closely related to rY!/nodus, from which it differs chiefly in form nncl in thc rclativc 
development of the fins. Body stout; head short, blunt, c*ompresseti, its form ~ n n c h  as in the genus 
Dacl~inus; vent well forward, very slightly nearer hase of (,antla1 than base of ventrals, under tip of 
last dorsal ray; teeth as in Stynodus, but slender, smaller, and c4osc4y set; lower jaw projecting. A 
single species is Imown, witlely diffused in the tropical seas. 

~rachi?~oce]~Anlris Gill, Cnt. Fish. Elistern Coast N. Aincr., B3, 1861 (? IL . I /O~)S) ;  name olily; first defined by Jordun & Gilbert 
Synopsis, 281, 18%. 
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24. Trachinocephalus myops (Forster). lLKawelen;" " Welen." Fig. 13. 

Head 3.5 in length; depth 5; 1). 13; A. 16; P. 12; V. 8; scales 4-55-5; width of head only a very 
little less than twice its length; depth of head 1.6 in its length; snout 1.5 in eye; eye 3 in ~naxillary; 
maxillary 1.85 in head; interorbital space 1 in snout, 1.5 in eye; pectoral 2.25 in head; ventral 1; base 
of anal 3.67 in body; length of depressed dorsal 3.75. 

Body elongate, compressed, (leepest forwart1 or about the neck, gratiually tapering backward with 
a long tail; head large, elongate, deep, compressed laterally, the upper profile very blunt, gibbous in 
front; the lower profile a rather long shallow convex curve from tip of snont to below pec:toral; snont 
very short, blunt, obtuse; 'ye srn1~11, its posterior rim nearly ~nitlway in sfin(-e 1)etwecn tip of snout and 
end of maxillary, the latter consideretl in the vertical u n t ~ l  level wit11 tip of snout; mouth cleft very 
large and oblique, the ~nasillary long, \tit11 its posterior portion gratlually caonstricted until it is ~ n u c h  
narrower than a t  nlicldle of its length; ~nandihle very large, the rami broatl and powerful; lips broad, 
thin; teeth in jaws sharp, Inore or less unequal, in tlonl)le series; ill upper jaw the outer series more 
or less concealed by the broad lips; in the lower jaw those in inner series the larger; no vo~nerinc? 
teeth; tl~osc on palatines in n single series; tongue a triangn1:~r ridge, free in front, with a triangular 
patc~h of cl(~j,ressiblr: teeth al)o\.e, ant1 wit11 a single ~ncclian series cbstentli~~g backwart1 over the 1):tsi- 
l~ranchialw; nostrils close together on the sides of snout,, the anterior with a riliated flap; i11terorl)ital 
space deeply concave, each of the supraorbital ridges raised in front; top of head nlore or less rugose, 

FIG. 13.- Trarl~inoccphalu8 myop8 (Fomter); after Jordnn and Evermnnn. 

also the posterior lower border of orbit; gill-openings large, the nlc~nbranes free from isthmus; no 
gillrakers, the inner surface of the branchial arches covered with ~ n i n r ~ t c  asperities; gill-filalnente 
short; no psendobranchi:e; peritoneu~n silvery; scales large, c~yc-loid, 6 rows on cheek, :L number along 
edge of preopercle and on opercle; occipnt scaly, rest of head I)are; scales 1)etween ventralv forming a 
broad s ( d y  flap; scale a t  axil of prc*toral sonlewl~at pointed; vcntrals with a scaly flap 2.5 in length of 
fill; lateral line slightly decurved at  first and then straight along siile to l~nse of caudal; origin of clorsal 
nearer tip of snout than origin of adipose fin by an eye tliatnrter; length of last ctoroal ray half the 
length of first developeil ray and when depressed the tip of first tlcvcloperl ray reaching 0.75 Icngt11 
of depressetl fin; adipose dorsal nearer tip of last depressed tlorsal than base of cautlal; o r i g i ~ ~  of anal 
midway between axil of pectoral and base of randal, and behind 1)aae of last tlorsal ray; caudal deeply 
forked; pectoral small, tip not reaching origin of c1ors:tl; ventrals very long, reactling origin of anal, 
inserted a little before tips of pectorals. 

Color in life (No. 03233), pale grayish, silvery below; side of back with 3 wavy stripes of dull 
yellow, each edged with tlarker olive, the uppermost most wavy, joining its fellow across the back in 
about 12 irregular crossbars of dirty yellow, edgecl with tlarkcr, the interspaces pearly-bluish; l~elow 
the lowest yellow streak are 2 very f:tint sirnilar streaks lost in  the white color of the side; l~eatl with 
strcaks continued fro111 the sitles but fainter; top of 11catl ~nottled s:~ncl-color; an oblique jet-black 
spot on the scapular region; dorsal with 2 faint cross-streaks of light yellow nncl 2 of pearly-blue, 
besides 2 or 3 dark dots; caudal faint yellowish; lower fins wl~ i t i s l~ ;  the ventr:lls creanly. 
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This clescription froni n large example (No. 03590), 8.75 inches long, taken a t  Ililo. Many speci- 
niens were obtained froin I3il0 and Honolulu. \Ve ail not separate T. li,11~6atus fro111 T. traclt.inus of 
Japan or 1'. m p p s  of the Atlantic. Probably all constitute a single species. 

S~tlnio 7112/ops Forster in  Schneider, Syst. ~ch th . :  421, 1801, St. Helena. 
Oxi~icrrir le?~uiiacc~t?is Lr~c6pc\de, Niut. Nut. Poius., V, 236, 1803, Martinique; after I'lunlier. 
Sn?ar?rx Irii?lmt?is Agnsdz, l'isc. Brasil., 82, tab. XLV, 1829, Brazil. 
SC~ILT~LS 111yop8, C~lvicr, ItEgne Animnl, Ed. 11, 268, 1829 (after Forstcr); Ciiinthcr, Cnt., V, 398, 1864 (Cilbn, Jamaicn, .lapnu, 

Amboytln, l'innng, hlnuritius, Port Jnckson). 
SaiivtislL~~ibnliis Eydollx Q S0111eyet, VGynge Bonitc, I'oiss., 199, 18.11, Hawaii. 
, f f i~o.~i~ t~n~hivi?as Sahlegel, Ft~ilnn Jnponicn, I'oisu., 231, pl. 106, fig. 2, 1842, Japan. 
Sn?hv~i~ hreairosl~ix l'ocy, hlemorins, 11, 305, 1860, Cuba. 
S!laor;rrs ?IZ~/O~IS, Blcckcr, A t l n ~  Ichth., VI, 163, pl. 278, fig. 3, 1870-1872 (Snmntrn, Pinntig, Bnngkn, Bnli, Celebes, ltntjnn, 

Amboynu, Cernm). 
Trcichi~tocel~hnlzis ~IL?/O~JS, Jordnn, l'roc. U. S. Nnt. &Ins., XIII,  1890, 314: Jordnn & Evcrmalnl, Fislles Nor111 and Mid. Amer., 

I, V33, 1Y'JG; JEvcrinnnn k h5tirsl1, Fishus of I'orto Itico, 91, 1'969; dcnkins, Boll. IT. S. Fish Comm., XXII, 1W2 (Sept. 
23, 1903), 433 (Iionol~ilo); Snydcr, op. cit. (Jnn. 19. 1904), 521 (EIonolnlo; Hnnnlei Uny, Kauni). 

(ienna 24. SYNODUS (Wonow) Bloeh & Schneider. 

First superior pliaryngeal cartilaginous; secoild without teeth; tliirtl and fourtll separate, ~ v i t h  
teeth; lower pllarynpeals septtrate; bmly elongate, sabterete; l~ead  depressed; snout tri'mgular, rather 
l>ointctl; interorbital region transversely concave; nlouth very wide; preillaxillaries not protractile, 
very long a ~ i d  strong, more than half length of I~eacl; n~axillaries closely connected with pre~uaxil- 
laries, very small or obsolete; premnxillaries with 1 or 2 series of large, co~npressed, knife-sllapett 
teeth, the inner antl larger depressible; palatine teeth similar, ~maller,  in a single broad band; lower 
jaw with x baiid of rather large teeth, tlie inner and larger ones depressible; a patcll of strong, tlepres- 
sible teeth on tongue ill front, a 101)g row along the llyoid bone; jaws nearly equal in front; eye rallier 
large, anterior; suprnorl)ital for~ning a projection above the  eye; pseudobranc1~i:e well developetl; 
gillrakers very sinall, spine-liire; gill-;ne~nbranes slightly connectecl; top of liead naked; cheeks and 
operclcs scaled like body; body covered with rittller small, adherent, cycloid scales; lateral line 
prcsent; no lu~ninous spots; tlorsal fin short, rather anterior; pectorals  noder rate, inserted high; rcn- 
trnls anterior, not far bchind pcrtornls, large, the inner rays louger than the  onter; anal short; caudal 
narrow, forked; vent posterior, niuch nearer base of caudal than base of ventrals; branchiostegals 12 
to 16; stomach with :I long, blind sac and inany pyloric ctoca; slreleton rather firm. Species nunler- 
011s. Voracious fishes of ~noderatc size, inhabiting sandy hotto~ns a t  no great depth, in n~os t  warm 
seas. 

Two species known froin tlie IIawaiian Islands, the one here clescribed and a dcep-water for111 
(Synodus kaianus), described in Section 11. 

Synodtrs Blooli & Schneider, Syst. Iclltli., 386, 1801 (yilo~ltis). b 

Tirur Rnti~~csquc, Cnrnttori, 56, 1810 (~~lnvn~ornt~is).  
Sntirris Cnvier, Regnc Animnl, ]Ed. I, 169, 1817 (sati?*~is). 
Laavi~ln Swninson, Clnss. Anixnal., 11, 287, 1839 (?licdilcrva~~cn = xnurtla). 

(L. Body elotlgntc, not ca~~ccinlly sleudcr; jnws about cqut~l,  snor~t  riot protruding bcyond mandible.. . . . . . . . . varitis, p. 63. 
ua. Ijocly very slender; unout protrnding beyoild the 1n1111dible ........ ................... ... . ... ... . L.(ii/i11<a8, iii Secti011 11. 

25. Synodus variua (Lac4p0dc). " [Me." I'late I I and Fig 14. 

IIead 3.5 in lengtli; depth 6; D. 13; A. 8; P. 13; V. 8; scalcs 6-65-11; ~vidtll of head 1.67 ill its 
length; depth of head 1.8 in its length; snout 4.75 in head; nlaxillary l.G; interorbital spare 7; eye 
1.5 in  snont, 4.25 in ~naxillary; interorbital space 1.75 in snout; pectoral 2; ventral 1; base of anal 3; 
length of depressed dorsal 1.17. 

Botly elongate, rounded, the bark and ventral surface clepressed; hend large, 'longate, broadly 
depressed, pointed, with the eyes impinging upon upper profile, and the lower profile from tipof man- 
dible sliallo\vly convex; snout rather long, depressed, sharply pointetl; eye well anterior, thougl~ tlie 
posterior rim is not ~nitlway in spacre between tip of snout and entl of ~nnxillary, the latter eon~ider~ t l  
in  the vertical until level with tip of snout; mouth-cleft very largcl, oblique, tllc innsillnry long, with its 
greatest width a little anterior to the iniddle of its length; n~a~id ib le  very large antl powerful; jaws 
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about equal in the closed mouth; sympliysis pointed; l i p  thin and broad; teeth in jaws sharp, tlepres- 
sible, directed forward, in 2 irregular series, those forming the outer series i l l  upper jaw Inore or Irss 
concealed by the broad lip, so that only the tips of these larger oncs are seer1 wlien the moutli is 
closed; teeth on vomer and palatines depressible, sharp; in a narrow I~and  011 each bide of the latter; 
tongue arid basi-branchials with a ba~id of depressible teeth, forming a triangular patch of large ones 
on the former; tongue rather sharply pointed, a little free in front; nostrils ou the sides of snout, each 
pair close together, nearer frorit margin of eye than tip of snout, tlle anterior pair with an elcvatecl 
ficshy rim wllicll ends in a fleshy point; interorbital space concave, a b o n y  ritlgc. rather prominent in 
front of each eye; top of head all more or less rougliened, also the space bc~liiiid eye; gill-opening 
large, the  arrow membrane free from isthin~is; gillrakers devc.lopetl its small sharp asperities 011 tile 
inner surface of I~ranchial arc he^; gill-filaments short; 1)seudobranchi:c slllall; ~)eritoneuln silvery; 
scaales large, cycloitl, 6 rows on cheek; a series of enlarged scbales along the margill of prcoperi-le; 
oc-ciput and sicleu of 11eitd sraly, tlre rest bare; scales hetwecn ver~trals forming a broad flap; no sraly 
flap a t  base of pectoral; a small short scaly flap a t  base of ve~itral; lateral lirle ncarly straight to basc 
of caudal; origin of dorsal ~rlidway between tip of snout ant1 origin of atlipo~e tlorsal; last dorsal ray a 
trifle over half length of longe~t  ray of fill, tip of latter reaching a little over t ~ v o - t l ~ i r d ~  1~11gtll of fin 
when depressed; origin of atliposc? dorsal about midway berwee~i tip of last tlorsal my ant1 I)x.icx of 
caudal; aria1 small, its origin well in front of that of adipose fin axid about 111idw:~y I~etween tip of 
ventral and 11,ase of c:~ntlal; caudal tleeply ernarginate, the lobes pointed; pectoral sm:tll, riot reavhing 
origin of dorsal; origiri of ventmls about ~riicl\vay in length of pectoral. 

Fro. 14.-SynoA?is z~arius (Lncdpbde). 

Color when fresh (field No. 03430) ground white; a series of light reiitlisll-brown quadrate spots 
along side, tlie markings over the back tlarkcr reddish brown; an int1ibtinc.t bluish loligituclilial band 
sliowing througll just above the 1ater:~l row of quadrate spots along thc side; a retltfisll spot on tlie 
upper angle of gill-opening; dorsal crossed by light-brown lincs tmnsverse to tile fin rays; pectoral 
also crossed by narrow light-brown lines; ventral with G orarlge-colored crossbars. 

We Iiave two otlier examples, the first of u711icll (No. 03236) was light gray ~rl len fresh, with (lark 
markings all olive, washed with bro~vnisli red; belly white; nppcr fins pale, with narrow crossbancls 
of white dots; lower fins white. The other specimen (No. 03010) wllcll frclsll Ilatl tlle back flesh 
color, with about G reddish-brown lilies made up of dark borders to the sralcc; +ictc wit11 a narrow 
pale-yellow line, I,elow this a fainter one; lower side and I)elly white; tlorsal fir1 pal(,, with small wllite 
specks; other fins all pale; iris green. 

Another example (No. 03011) in  life was pale grayish on 1,nc.k R I I ~  sides, crossed by 5 or G 
broatl greenish-red bars or saddles, recl a t  lower ends; belly white; head ~ ~ l a r l ~ l c i l  with l~rown, orange, 
and white; lower jaw white, with some pale brown; fills all pale; iris orrtngc. and yellow. 

In  life another exanlple (No. 03235) was rose retl, with dark-brown strcacs nnil 11i:lrlts; lower 
parts silvery, with bars of salmon-color; sidc of liead with sallnon-csolorctl bars I)clow, especially tlistillct 
on lower jaw and breast; d o r ~ a l  :uld caudal ~vitli  bars of fillc white specks. 
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Color in spirits, pale brown, darker above, the cclge of each sc:ale dark brown, crossed by.5 broad 
cross-bands, between whicl~ are as m:my sinlilar cross-bantls of lighter shade; 3 broad tsross-bands 
acbross the inandible. 

This description from an exa~r~ple  (No. 03817), 10.2 incshes lor~g, taken at  I-lilo. Our nalnerous 
specinlens range in le~lgtll fro111 2 to 10 inches. An unusually large specinlen recently received fro111 
Mr. Berndt, a t  IIonolulu, measures 13.75 inches. 

We have ~ n a r ~ y  specimens from flilo and I-Tonolulu. 
In some cases the (lark ~nottlings are of the deepest scarlet, others brick red, wl~ile those found 

OII sandy shores are olive-green. Tlle species is .found in 2 czolors, red and green, on the coasts of 
Japan, as in ITawaii. 

S(cDrro vnrit~s LncCpbdc, IIist. Nnt. I'oiss., V, 224, p1. 3, fig. 3, 1803, Ile de France. 
S I L I L T I I X ~ ~ ( ~ ~ ~ ( I ! ] ( I ~ I I S  QIIOY & Gninlnrd, Voy. lirnnic, I'oins., 223, 1'1. 48, fig. 3, 1824, Maui.  
Surrrlra ?lnrii~s, (iiinther, Cnt., V, 595, 1864 (pr~rl) . 
S!l!bo~liin ~nriiix, Stci~~dac!Irncr, Ilcnks. Ak. Wins. 1Vicl1, LXX, 1900, 51.3 (1Io11olnl11: 1,nysi~n): Jcnki~ls, Bull. U. S. Fish 

Conim., XXII, 1902 (Scpt. 2.3, 1903), 483 (tIollolull1): Sllydcr, op. rit. (Jnn. 19, 1901j, ii"l (Honolulu): Jordurl & 
Snyder, I'roc. U. S. Nnt. llun., XXVIII. 1904 (Ort.). 125 (Iionolul~l.) 

S~irotlxs xhnrpi I~owler, Proc. Ac. Nr~ t .  Sci. I'hiln. 1900, 497, 111. XIX, fig. 2, Hawaiian Islands. (Types, Nus. 10034 ~ i ~ i t l  
laon(;, A('. Ni~t. Sci. Philn.) 

S!lirotlrt.s inr.ie!]uO~s, Sculc, Occas. l'apem Bishop blun., I, pnrt 4, 03, 1901 (Gnnm). 

@enus 26. SAURIDA Cuvier & Valenciennes. 

Body sul)cylintlrirnl, rather elongate; tail tapering; head oblong, clepressed; snout rather short, 
pointed; eytb n ~ o d e r ~ ~ t e ;  ~ n o u t h  cleft very wide; illterlllasillary very long, stylifor~n, tapering; maxil- 
Iary thin, long, closely ailhc,rent to interinaxillary; teeth cardifor~n, those in the inner series being 
the longt~st, slentler, depressible both tlownward and inward, ancl present in the jtlws, GII tongue, ant1 
on palatine 1,o11rs, the latter forming a double hsntl on each sitlc, the i1111cr I)antl being much shorter 
tllan the outer; gill-opening vcry wide, gill-~ne~nbranes not attaclletl to istlnnus; brauchiostegals 
nulnerous; dorsal fin nearly in the ~niddle of lengtll of body, with 13 or fewer rays; adipose fin small; 
an:ll short; c-audal forked; pectoral short or of niotlerate length; ventral 9-ri~yed, the inner rays not 
innc.11 longer t t ~ a n  the outer ones, and inserted before the dorsal, not far from the pectorals. Species 
few, in the tro~)ical seas of the 15ast Indies, China, Australia, ar~tl the \Vestern l'acifit.. 

SILILT~II(L C11vicr LQ Vnlc~~cien~lcs, IIist. Nnt. Poiss., XXII, 499, 1849 (tlmrbil). 

26. Saurida gracilis (Quoy ck Gain~artl). "Ulhe." 

IIezltl 4.5 in Icngtli; depth 0.5; D. 11; A. 10; 1'. 19; V. 9; scales 4-52-5; witltl~ of head 1.5i11 its 
length; deptll of 11end 1.67 in its length; snout 4.5 in heatl; nlaxillary 1.5; interorbital space 4.5; eye 
1.25 in snout, 4 in n~axillary; interorbital space 1 in snout; pecbtoml 1.3; base of anal 2.5; length of 
depressed dorsal only slightly less than the length of heatl. 

Body elongate, rounded, the back and ventral surfaces tleprclssed; heaci small, elongntcd, broadly 
depressetl, pointed, the cyes impinging sligl~tly upon the upper profile, the lo\ver profile f ron~  tip of 
n~andible sligl~tly convex; snout rather long, depressetl, flattened, vcry broad a t  frout of eye, \vllere it 
is al)out 0.4 1)roatler t l ~ a n  long; eye \tell anterior, about inidway in the spacae between tip of snout and 
entl of ~nax~l la ry ,  the latter considered in the vertical l~nt i l  level with tip of snout; 1nout11 (#left large, 
oblique, bt~c-o~ning narrow toward its posterior estrc~nity;  ~~iandib le  large, powerful, the jaws equal 
wlren nlout11 is closed; teeth in j:~\+s unequal, t l~ose forming EIII i ~ n ~ e r  spries the largrr, the lips very 
narrow, so that most all the teeth are visible when ~noutll  is closeci; palatines \\it11 2 \)ands of teeth, 
n~os t  of the111 deprcssiblc, some of those in front enlarged, the inner I~nntl short; tongne very s~rlall, 
roundetl, \\rithoat any teeth, free in front; a metlinn series of fine tcetli along t l ~ r  I)asil)ranchials; nos- 
triln s~nall,  close togc.tl~cr on bides of snout, nearer tip of latter tllii~i antc~rior n~argin of eye, anterior 
pair with EL small flcslly flt11); interorbital hpace I~road, somewhat conc*a\.e I)nt flattened in the ~niddlr ;  
a tlepressed bony ridge rather prominent above eye in front; top of head roaghe~ied on ~ac.11 side 
of occi l )~~t;  gill-openings large, the narrow me~nbranc~ free f ron~  the liarrow co~npressed istlnnns; gill- 
rakers as ~ n i n i ~ t e  asperit,ies; gill-filan~ents rather short; pseudobrancl~ilo mo(1er:ltely large; peritonclun~ 
pale; scales large, cycloid, about 4 rows on cheek; opercles autl occiput scaly, rest of head bare; origin 
ol' (Io~.Hu.I rnitl\\~ay I)c.twcen tip of snout ant1 posterior ~nargin of aclipose fin; last dorsrl my about three- 

1.. (?. U. 1'303-5 
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sevenths length of longest my of fin, tip of latter reaching as far posteriorly as tip of the former when 
fin is clepressed; origin bf adipose doreal midway between tip of depressed dorsal and b a ~ e  of cautlal; 
origin of anal nearer base of caudal than tip of ventral, the greater part of its base anterior to adipose 
dorsal; caudal deeply emarginate, the lobes pointed; pectoral srnall, falling from origin of dorsal; 
ventrals large, inserted below last third of pectoral and reaching about three-sevenths of the space to 
origin of anal. 

Color in alcohol, dulI or muddy brown above, marked with about G or more deep-brown saddles 
or broad cross-bands, the spaces between with deep-brown 1)lotches; similar blotches also along the 
side; dorsal, caudal, and pectoral dull brow~ijsh, with blackish brown crossbars, the Imt 3 broad ant1 
very distinct; lower surface of body dull silvery white, with a very dull yellowish green tint; ventrals 
very light yellowish green. This desc*ription from an example 8.5 inches long, from Ililo. 

We have a number of examples from Ililo anti Honolulu, many of the s~nal l  ones deeply c-olored. 
This species common on sandy shores at  moderate depths. 

Suurus graeili~ Quay R! Gaimard, Voy. de I'IJrnnie. Zool., 224. 1824, Sandwich Islands. 
Sa~rrus fcroz Eydoux B Sol~leyet, Voy. Bonite, IJoiss., 197, pl. 7, fig. 3, 1841, no locality. 
Gm~ritlu ?~ebulosa Cllvier B Vnlencionnes, Hiat. Nat. Poisq., XXII, 504, pl. (48, 1849, Ile de France; Giintlier, Cat., V, 399, 

1864 (hfailngnscar; Amboytin; Sandwicl~ Ihlnnds); Streets, R1111. U. S. Nnt. Ifus., No. 7, 70, 1877 (HOIIO~II~II ) .  
Snrrrid~n tr~mbil, Fowler, I'roc. Ac. Nat. Sci. Phila. 1900, 498 (Hawaiian Islands); not of Wloch. 
Sutrridngmcilis, Jcr~kins, Ball. U. S. Fish Comm., XXII, 1902 (Scpt. 23, 1903), 433 (Honolulu); Snyder, 1 .  c. (Jan. 19, 1904), 

W1 (IIanalei Bay, Kanai). 

F a m i l y  XVII1. -AULOPIDZ.  

Allied to the A$/nodonlidx, but with the maxillary separate, well developed and dilated behind; 
hypocoracoids extended downward as in many spiny-rayed fishes; gillrakers mostly long and slender, 
needle-shaped; eyes normal, large or small; no luminous spots; jaws without fang-like teeth; dorsal 
fin moderate, nearly median in position; body elongate; pectorals present, normal in form and position; 
adipose fin normally present; pseudobranchire present. This family, as here understood, includes 
some half-dozen species, Elshes of moderate depths, chiefly of the Atlantic. Only one species known 
from the  Hawaiian Islands. 

Genus 26. CHLOROPHTHALMUS Bonaparte. 

Head elongate; body ~nbterete, covered wit11 inoderate-sized, adherent, pectinate or ctenoid scales, 
wbicli are arranged in straight, parallel, oblique lines; mouth rather large; maxillary well developed, 
dilated behintl, reaching to beyond front of orbit; lower jaw projecting; teeth very small, sharp on 
jaws, vomer, and palatines, usually minute teeth on tongue; eye very large; dorsal short, inserted 
before middle of length of body; adipose fin s~nal l  j anal short; caudal forked; pectorals and ventrals 
well developed, the ventrals inserted under dorsal and not far behind pectorals, noneof the rays form- 
ing exsertetl filaments; gill-openings witie; branchiostegals 10; pseudobranchi~ well developed; gill- 
rakers needle-shaped, rather numerous; color ailvery, with darker markings. Deep seas. 

Of 4 known species only one, (3. proriffins, occurs in ZIawaiian waters. (See Section 11.) 

C'lrlorol)hlhaln~?~r Bol~apnrtc, Fauna Itnlica, fasc. XXVIII, Fcsri, 1840 (agassi~ii). 
1lyphalonedrzr.s Goodc, I'roc. U. S. Nnt. Mus., 111, 1880, 483 (cl~alybeius). 

Family XIX.  R A T H Y P T E K O I D E .  

Characters of the family included below in those of its single genus. 

Genus 27. BATHYPTEROIB Giinther. 

Shape of body like that of Aulopus. IIead of moderate size, depressed in front, with the snout 
projecting, the large mandible very prominent beyond upper jaw. Cleft of mouth wide; ~naxillary 
much developed, very ~novable, much dilated behintl. Teeth in narrow rilliforln bands in tlre jawr; 
on each side of the broad voiner a slnall patch of similar teeth; none on palatines or tongue; eye very 
small; scales cycloid, adherent, of inotleratc size; raps of pectoraI lnocll elonrate, son~c  of the upper 
being separate from the rest ant1 forn~ing a distinct tlivision; ventrals abdon~inal, 8-rayetl, with the 
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outer rays prolongid; ctlorsal fin inserted at  middle of body or absent; anal short; caudal forked; gill- 
ol~enings very wide; gill-lam in:^ well developed, separate from each other; gillrakers long; pseudo- 
l)raltc~hi:r~ none. Deep-sea fishes. 

Il(ttA!ll~lr.roix Giintllcr, AIIII. and &fag.  NIL^. Hist. 1878, 5th series 11, 183 (lo?i!jijilis). 
S!lunplrr~rl?r~us Goodc 'k Bean, Oeen~iie Ichth., 64, 1896 (quudi.i'lis). 

The single Hawaiian species of this fanlily is frilly describetl in Set-tion 11. 

Family XX. MYCTOPHI1)S.-The Lantern Fishes. 
. 

Rotly oblong or moderately elongate, Inore or lcss c~ornpressctl, coveretl with scales which are 
usually c,ycloitl, but son~etimes ctenoid; 1nout11 wide; entire tnargitl of lipper jaw formetl by the long 
and slender ltremaxillnries, talosely adherent to which are the slentler mnxillaries; teeth various, 
~nostly villifortn, in bands in the jaws, also on the pterygoids, palatines, ant1 tol~gne, and on the votner 
in adults; no barbels; gill-membranes separate, free; bmnohiostegals 8 to 10; pscudobranc11i:c well 
tleveloped; gillrakers long and slender; lateral line usually present; scales prominent and often 
enlarged; cheeks and opercles scaly; adipose fin present; tlorsal fin slrort, lnedian, of soft rays; petato- 
rals and ventrals prcbsent; anal fin moderate; caudal forked; air-bladtler small; intestinal canal short; 
luminous spots or photophores   no re or less regularly plared along sides of hotly; Irrrger l r ~ n ~ i ~ ~ o n s  
glands often present on heat1 or on c ~ u d a l  peduncle. 

Sl~ecaies about 100. Slnall fishes, very widely distributed in  the open sea. They live awray fro111 
the shores, ordinarily at  a consideral)le depth, colr~ing to the surfacne at  night or in stornry weatl~er, 
descending by day. 

a. IJorsal fin long, ending not m~ich ,  if any, before front 01 kina1 tin. 
h. Caudal photopl~ores 4 or 3, never 2; dorslil fir1 not much longer than allnl; body deep or slender, not I ~ I I C I I  coritracteil 

behind; caudal ~~cdi i i ic le  robust; edge of lrreopercle more or less obliqnc. 
c. ]Tend with large 111rninons g l~ r~ ids  before or below the eye.. ........................................... .Iliul~hus, p. 67. 
rc. IIcnd without lnrge 1111ninor1s glands .......................................................... .A'u?~~iobrachilcm, p. 67. 

trb. Cnndttl photophores 2, never 3 or 4; dorsal fin notably shorter thnn nnnl, its rnyc; 9 to 14; ~ i n ~ i l  rnys 16 to 20; body 
deep nntcriorly; cnudfrl pcduticle slender, edge of preopcrc!+? uearly vcrtic!nl; pectornls long, placed I~igh; 
no lumino~is glands on hcad; eye large. 

rl. Scales cycloid; maxillary scarcely cnlargcd a t  tip; lnst rnys of dorsal not behind first of nnal. 
c. Snout prominent, projecting beyond tip of lower jnw; scnlcs of lrrteral line more or lcss cnlnrged; car~dnl , 

pcdnncle very slender; usually a luminous gla~i(I 011 its npper snrfnrc. 
f. 12ntcrrrl line well developed ................................................................ .Rhi?~osco1~cl1ts, p. 68. 
ff. Ltitcrai linc none.. ......................................................................... Cc?rlro6ra?tchus, p. 69. 

ee. Snout little promincnt, scarcely projecting beyond tip 01 lower jaw; scdles of latenrl liuc usnnlly uot cnlnrged; 
no l u ~ n i t ~ o ~ ~ s  glands on upper edge of tail; modcrntcly elollgntc.. .......................... .~f~~cto~~ht t l r t ,  p. 69. 

(Ed. Sc~rlcs ctenoid, firm; tnil with a luminous gland al~ovc ........................................ Dasysco~~elus,p. 69. 
an. Dorsal and mlal short, similar, far apart ............................................................... A'eosco~~clus, 5. 69. 

Genus 28. DIAPHUS Eigenmann & Eigenmann. 

This genus is closely rrlatetl to iTdLlrop~~ortr, its chief c~haracter being the tlirision of all or nearly all 
of the photoplrores by a horizontal cbross-septuln of I)lit~k pigtnent, giving  the:^^ the for111 of the (;reek 
letter @, iltctft. This scptnii~ is reatlily injured or destroyed in badly prcuer\.ctl sl,ecililens, and per- 
haps all species called Xilhoprorn have it. Of the 5 kno\vn species 3 Ilnve been talcell in IIawaiian 
waters, and are described in Section 11. 

Dia1)h? i<~ igc~ imar~~~  & Eigcntnann, Proc. Cal. Ac. Sci.. 2d series, 111, 1890, 3 (tlleta). 
? ,F;//:llro~~rorn (:oodc ,t IScnn. O(-clinic Icthtli., 86, 1896 (?l~cto~~oclan~pa). 
'i O~llrltha Goodc & Bcan, Ocennic Ichth., 83, 1896 (rflj?~csqr~ci) 

Qenus 29. NANNOBRACRIUM Qiinther. 

This genus is closely allied to Lnn~panyclus, fro111 \vhich it differs chiefly in the slnall pectorals. 
Caudal peduncle with lun~inons blotches rtbove m ~ d  l)elow; photophores small, arrnngc~tl as in 
Ln?~~pn~t~ctz~.u;  scales of lateral line cnlargetl in all species, so far as know~t; last ray of dorsal tnore or 
less behind front of nnal. Several species, only one Hawaiian (Nannobrcrcltium nigrum) described 
in Section 11. 

Nfli~?~obr.ncAiai~i Giilllhcr, Decp-~en Vi~llcs (:hr~lle~lgcr, 199, 1887 (a iyr l i?~~) .  
Slclroblrtchiris lligc11~nn1111 X: ISigcnmnnn, IJroc3. (:a]. Ar. 6c.i.. 111, 1890, 5 (lc?icol~sani?~~). 
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Genus 30. RHINOSCOPELUS Ltitken, 

Body oblong, slender, compressed, wit11 slender ant1 elongate caudal petluncle covered wit11 sn~ootll, 
stiff scales, those in the 1;lterxl line ~lluch larger than the others; heat1 conll~ressetl; cleft of tnonth 
very wide; jaws about rqaal; snout ~)rojecting 1)eyoticl tip of lowrrr jaw; preniaxillary long ant1 slender; 
tnaxillary well tlevelopctl, reaching ncarly or quite to angle of preopercle, without considerable poste- 
rior tlilation; teeth in villiform bands in tile on tlrc palatines, pterygoids, and tongue; eye mntl- 
crate, its tliarnetrr lees than one-third length of lreatl; gillrakers very long and slender; dorsal fin 
j)ren~etlian; pectoral large; adipose tlorsal small; anal fin larger than dorsal; pectoral narrow, elon- 
gate; precaudals 2; supraanals about 18, in 2 groups, the break being over lrriddle of the long anal fin 
and a t  end of first third of the series, apl)roxilnately; anterolaternls 1 or 2; tnediolaterals 2 or 3: Spe- 
cies few, tnostly of the Atlantic. 

Al!ls;a Lowc, I'roc. Zool. Sol:. 1,ondon 1849, 14 (lorirala--corcoi); nrmmc preorcnpied. 
Iilii?r(~acol~r/ria Liitkcn, Vid. Sclsk. Nntor. Copclll~nge~l, VJI ,  1892, 227 (rorcoi). 

27. Rhinoscopelus oceanicus Jortlan B 1':vcrmann. Fig. 16. 

Heat1 3.5 in length; depth 4.1; eye 2.5 in 11c.atl; snout very short, about 0; interorbital 3.5; I). 
about 12; A .  n1)oot 18; sc-ales 2-35-3. 

I<otly ~trongly co~nprrt.sed, ~~artic.rtl;~rly postc~riorly, wllerc i t  tapers into t l ~ e  l o ~ ~ g ,  slentler candal 
peduncle; head cxcec~tling depth of I~ody;  1no11t11 large, somewhat oblicl~te, the jaws equal, the ~naxil- 
lary reac~hirrg I,eyond tlic orbit, its 1)ostcrior ~ i t l  clu1)-shapctl; clye large; anterior 1)rofile rather evenly 

.- 

Fro. 15.-llhinoscopelus occanicus Jordnn & Evermnnn; from the type. 

convex fro111 tip of s~iont  to nap(,; teeth tlifticult to make out, I)ut n single row of tninutr ones can 1)e 
seen on the edgeof e i ~ c l ~  jaw, the exterior gra~iular orshort; the villifortn stripe, if i t  exists, being invisil)le 
even wit11 the :lit1 of a good lens; teeth on vonler and t.dges of l)als\tiiles Inore distil~rt tl~ari those on 
jaws, fornring a broatler line :IS i f  t l~c~re  were 2 or lilore rows; 110 granular patcl~es visible on tlisk of 
palatine bone; an elevated nrute ~nesial line sej)i~ratir~g one nasal pron~iliet~ce from the other; inter 
orbital q)ace convex, rounded; prtlo~ercle nearly vertic.al, sloping slightly 1)ackwartl fro111 al,otcb 
downwartl; scales large, rindulatetl ~ n t l  very irregularly and sparitlgly tootlletl or cren:~te, :itid l ra~ ing  
:~l)ont 3 basal furrows; sc#altss of lalcral line t~ot~spicuous ant1 tnore persistent; 7 p l ro to~~l~or i~s  along base 
of anal, 5 along 1owc.r edge of t-audal ~)t~dnnclc, 2 a t  base of c:tndnl, I on tniddlc: of side atlove last anal 
~~hotol) l~ore,  4 on eilrtl hide of I)clly between rentr;~ls ant1 origin of anal fin, 5 I)et\rc.en base of ventral 
and gill-opening, 1 on sitlc above I~ase of \,ctitral, a roa. of 3 nptvnrd ancl backwartl fro111 front of nnal, 
1 abovc ant1 1 below l)asc~ of pec*toral, :untl I OII lower alitcrior portioll of operc:lc; origin of dorsnl 
somewl~at behind base of ventri~ls, tlie posterior rays, together wit11 those of anal, divided to the bas(!; 
no spine a t  base of caudal. 

Color in alcohol, uniform l,rownish, the scales, espec~ially on middle of side, metallic steel blue; 
toj) of head brownish; bide of hc:~tl bluish; j)hotophores b1ac.k w ~ t l ~  silvery center; fins dusky whitish. 

Dur~ng  the Agassix South I'iicific cxpeditton of the Albrrlross in 1899-1900, 2 examples of tltis 
spec~ies were taken in the surface tow net a t  8 p. la., Septe~riber 8, 18119, a t  la t~tude 10' 57'X., longi- 
tude 137" 35' W., sontlleast of tile IIawaiian Islands. Tlrese nre apparently d~stinct fro111 I:. cnruxcn?rs, 
the type of \vl~icl~ c a n ~ e  fro111 between St. IIelel~a :u~tl iisc*enston islands, aucl otlier sl)eclmcnu from 
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between Australia and New Zealand. They are near U .  ant1rr~:e Liltken, from which they seem to 
differ in the I ) lu~~te r  snont, the Inore slender tail, and in having the 1)ostero-lateral photophore sonre- 
what before the actipose fill. 

Type, No. 50622, U. S. N. M. (field No. 05805), 1.3 inches long, collected by the Albtrlross at  8 
1). ill., Septeml~cr 8, 1899, a t  tlrc surface at  137' 35/ W., lo0 57/ N.; cotype, No. 2736, U. S. I?. C., satrle 
size, collected a t  same time and place. 

Illii~~oh.co~)eles ocea?tic~is Jordarl & Evennr~nn, Bull. U. S. Fish Comm., XXII, 1902 (Apr. 11, 1903), 168, near Hawaiian Islands. 

Genus 31. CENTROBRANCHUS Fowler. 

This genus is close to Rl~inoacopelu.u, from which it seetns to differ in the chnrarter of the gill raker^, 
which are short sparse clusters of asperities on the first arch. Two species known, both froln IIawaiian 
waters. (See Section 11.) 

Ceittrobra~ichzis Fowler, Proc. Ac. Nut. Sci. I'lliln. lrJ03 (JRII. 13, IWl), 764 (cka~occ~~hahi~). 

28. Centrobranchus cherocepha lus  l~owler. 

This species, fully de~cribed in Section I 1  o f  this work, war b11sct1 by Mr. I'o\vler on 4 specimens 
in the Museum of tlrc Pl~iladelphia Acncleir~y, I\ lricl~ were origiually idc~ntifctl by RIr. Fowler with 
Rltinoscopelus corunctrlla (Richardson), ancl later thougllt by us to I)c' identical wit11 t l ~ c  specinre11 which 
we tlesc~ribetl as 12. ocennicus. Upon a reexanlit~atiol~ of llis sl)ec~i11ic111s Mr. Fowler ti~rds tlleln to 
represent a tlistinct genus as indicatetl al~ove. 

Cc?itrobratiehtts charoccpkalris Ifi)wlcr, lJror. Ac. Nnt.  Sci. l'hila. 1903 (Nov.). 761, near Sandwich Islands. (Type, No. 7952, 
Ac. Nut. Sci. l'l~ill~. Coll. Dr. \VI~. 11. Jolreb.) 

Rhi?iosco])elrt8 oceaiiic~is J o r d n ~ ~  ~t ILvcrmnilll, Bull. U. S. Iristl Colllm., SS I I ,  1!)02 (Apr. 11, 1903), 168 (o l~ ly  tile reIerencc 
to Dr. Joi~cu's spccimcny). 

Genus 32. MYCTOPHUM Rafinesque. 

Body oblong, conlpressed, coveretl wit11 cycloid scales, tlrosc in tlre 1:tteral line not tnnc-h enlarged; 
caudal petluncle ratller slentler; Ilead sl~ort,  con~l)rcssctl, wit11 limb of preopcrclc nearly vertical; 
n~outtl  large; jaws about equal; pretnasillarics long ant1 slrudrr; nl:lsillnries well tle~eloped; snout 
more or less blunt an11 declivous; teeth in villiforn~ I)antls OII j:~\rr, ptlatines, ~)tcrygoitls, and tongue; 
eye large, gillrakers loug and slender; air-bladder sti~all; clorsitl fin ct~tirely it] front of iiut~l, overlap- 
ping it little or not a t  all; ventralv 8-rayed, under or but sligl~tly in frol~t  of lirst tlorsal rays; pectorals 
well developed; soft dorsal slender; precaudal l)hotopl~ores 2; supraal~als in 2 groups, with 1 or 2 pos- 
tero-laterals above tile iliterval between tl~eln. Species rather numerous, widely distributed, 4 known 
from Hawaiian waters, and described in Section 11. 

~lfyclo]~hri?~~ R~~fll~esque, Indicc d'lttiologiu. Sicilianit, 68, 1810 (~)rtnclatri?~~). 
Sco])elris Cuvicr, Ri.g~~o A~iimal, Ed. 11, 1G9, 1817 (h?~i~iboltlli). 
N~cloplius Cocco, Giori~. Sicil., 44, 1829 (amet~dcd orlhogntpliy of ~lfgctol)h?i?t~). 

Genns 33. DASYSCOPELUS Giinther. 

Dorsal and anal fills toucl~ing thesatne vertical, I)ut not ovc~rlul>ping; scxales hard, persistent, rtenoiti, 
those of lateral line much enlarged; anal terminating below adipose dorsal; body elevatctl, s o m e ~ ~ h a t  
cotnpresseil; caudal peduncle rather slender; Inininous scales or1 the back of caudal pednt~clc; arrallgc- 
nient of photophores 111u(-h as in Af!/clo~)litcrtz, Species few, rrmarkable for the iir111, rough scales. 
Two species known from the IIawaiian Islands (11. ,givinosus and 11. prislilepis) described in Section 11. 

Da8~isco~)elus Giinther, Cat., V, 405, 1864 (nnl)e?). 

Genns 34. NEOSCOPELUS Johnson. 

Body oblong, compressed; mouth-cleft not exterlding beyond eye, the upper borders fornlcvl 
entirely of the premasillary; the lnaxillary dilated 11elow nntl fr~rnislletl with a s~lrall snpplelnent;lrp 
piece; scornbinate bands of teeth in both jaws, OII palatine bones, alld on vomer, also sco~llbinatc 
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patches of teeth on the entopterygoids; body covered with large, caducous scales; first dorsal placed 
over the abdominal ventral fins; pectoral fins long, their inferior rays not thicker than the rest. 
(Goode & Bean.) 
Neosco]lelu8 Johnson, Proc. Zool. Soc. I ~ n d o n  1868, 44 (n~acrolc11itlotrrs). 

29. Neoscopelus alcocki Jordan & Starks. 

Head 3 in length; depth 4; D 13; A. 12; scales 4-33-4; eye 5 in head; snout 3.5; maxillary 2. 
Body rather robust, subfusiform; head rather pointed in  profile, broad and somewhat depressed 

above; mouth large, oblique, maxillary extending to below posterior margin of orbit, not dilated 
behind, posterior border truncate; teeth small, in  villiforln bands; eye moderate, cheek broad, not 
oblique in position; scales large, entire, firm, roughened on the surface, nearly all fallen in  specimen 
examined; lateral line well developed; lun~inous spots large, in  about 6 rows on breast, about 14 in a 
lengtllwise series from isthmus to ventrals, then a median and 2 lateral rows, to opposite frout of 
anal, 10 spots in outer row, the posterior one smaller; an oblong circle of 10 snlall photophores about 
the vent; a row of 15 s~nal l  photophores, continuous with inner lateral row before vent, f ron~  opposite 
vent to base of caudal, most of the median members of this series double; there is also an inner series 
of minute white dots along base of anal rays; a median row of stnall pliotophores bchind anal below 
caudal peduncle. Dorsal rather large, inserted before ventral, its longest rays about half head; longest 
anal ray 2.4 in head; caudal well forked; pectoral long, 1.1 in head; ventral long, 1.75; gillrakers long 
and slender, 3-1-12 in number. 

Color, pale or brownish above, belly black; a dusky shade at  base of caudal and pectoral; inside of 
mouth black; luminous spots pale, with a dark ring. 

This species is very close to Neoscopelus nzacrolepidolus of the Atlantic. The sole important differ- 
ence apparently lies in  the arrangement of the photophores on the posterior part of body. In  t l ~ e  
figures (Nos. 108 and 109) given by Goode & Bean (Oceanic Ichthyology), the arrangement is quite 
unlike that seen in the Japanese fish; the two lateral rows of spots found on the 8b(~0111~11 are repre- 
sented as continuous to the base of caudal. 111 tile Japanese fish the outer row is not continnet1 1)ellind 
the front of anal. The inner lateral series is contiuued, the spots becorning s~naller. There is a ring 

' 

of little spots about the vent, aud a series of little dots along base of anal. 
The species abundant about IIawaii, called Neoscopelus mucrolepidotus by Gilbert & Cran~er, seems 

to be the same as the Japanese fish. 

A'eoscojjelus mctcrolcl~idolrts, Gilbert B Crarner, I'rOc. U. 6. Nut. Mus., XIX, 1897 (Fcb. b), 414 (~lcar IIollolul~i); not of Johnson. 
Neosco~~elus alcoclii Jordun & Starks, Bull. U. S. Fish Cornm., X X I I ,  1902 (August 13, 1904), 6110, ],I. 2, figs. 1 and 2, 

Albatross Station 3709, Suruga Bay, Japan, ill 173 to 280 Iuthorns. (Type, No. 51477, U. S. Nut. MUY.)  

Family XXI. MAUROL1CII)Z. 

Body moderately elongate, compressed, scaleless; barbels none; margin of upper jaw formed by 
the lnaxillary and premaxillary, both of which are provided with teeth; opercular apparatus incom- 
plete; gill-opening very wide, the outer brancllial arch extending forward to behind the symphysia of 
lower jaw; psel~dobranchim present; air-bladder none; adipose fin rndi~nentary; series of lunlirious 
photophores present along the lower side of head, tail, and body; a single dorsal fin without spines. 
(Goode & Bean.) Genera 4 or 5, with some 8 or 10 species. Deep-sea fishes, represented in the 
Hawaiian Islands by a single known species. 

Qenns 35. ARQYRIPNUS Gilbert & Cramer. 

Body much compressecl, oblong or elongate, passing gradually into the slender tail, covered with 
very thin, flexible, cycloid, deciduous scales; head longer t l~al l  deep, without spincs, its bones thin 
and flexible; nlaxillary sickle-shaped, with spatulate supplen~cntal bone; cpe large; dorsal fin 011 

middle of back, without anterior spinous dilatation; a large (double) lu~ninous organ on preopercle 
and series of equidistant organs on branchiostegals, i~thtnus,  breast, ab(lonlen, and lower part of side; 
a continuou~ series from above base of ventral fin to about e11t1 of anterior third of bauc of anal fin; 
a closely set series of 5 spots above middle of anal fin, and another series of 15 beginning above hinder 
end of anal and extending to anterior rudimentary rays of caudal. The single species of this genus 

* (Argyripnus ephippialus) is fu!ly described in Section 11. 
Argyripnus Gilbert & Cramer, Proc. U .  P. Nut. Mus., XIX, 414, 1897 (February 5, 1897) (ephil1pial7ia). 
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Qenua 36. ARQYROPELECUS Cocco. 

Body much elevated arid compressed, passing abruptly into tlie short tail; no scales, the skin 
covered with silvery pigment; series of lu~ninous spots along the lower side of head, body, and tail; 
head large, compressed and elevated, the bones thin but ossified; cleft of nloutll wide, vertical, the 
lower jaw prominent; margin of upper jaw fornled by the rnaxillary and premaxillary, both of which 
have a sharp edge beset with minute teeth; lower jaw and palatine bones with a series crf s~nal l  curved 
teeth; eyes large, very close together, lateral but directed upward; augle of preopercle with a spine 
usually directed downward; pectorals well developed; ventrals very small; 11u1neral arch and pubic 
bones prolonged into flat-pointed processes, which project in the niedian line of the belly; a,series of 
imbricated scales froni the hurrleral bone to the pubic spine, forming a ventral serrature; dorsal fin 
short, median, preceded by a serrated, osseous ridge, consistilig of several neural spines prolonged 
beyond the muscles; atlipose fin rudimentary; anal fin short; citudal forked; gill-opening very wide, 
the outer branchial arch extending forward to behind tlie syniphysis of the lower jaw and beset with 
very long gillrakers; branchiostcgals 9, the arch near lower jaw and parallel with it; pseudobranclii~ 
and air-bladder present; 4 pyloric cmca. Small pelagic fishes found in most sew, coming to the 
surface a t  night, descending into deep water by day. 

The single Hawaiian species of this genus is fully described ill Section 11. 
Ar(lyrol)elecua Cocco, Giorn, Sci. Sicil., fasc. 77, 146, 1820 ( h ~ l ~ z i g ~ ? ~ ~ r ~ u s ) .  
Ple~irothyris Lowe, Fishes of Madeira, 64, l8Gl (olfersi). 

Family XXII. CHAULIODONTIDiE. 

Body more or less elongate, covered with t l~i l l  cadnco~is scales, or sometimes naked; photophores 
present; mouth large, the teeth irregular in  size; niaxillary entering niargin; no 1)seudobranchi:e; 
interopercle rudimentary; gill-ope~iings wide; dorsal and anal ~iioderatc or large. Deep-sea fishes of 
rather small size but voracious habits. Sonie 7 genera a11d about 20 species known. 

Qenus 37. CYCLOTHONE Qoode & Bean. 

Body elongated, somewhat compressed, apparently devoid of scales; lower parts with inconspicu- 
ous series of lurninous spots, with the latter arranged approximately as in Gonostot~~a, but us11allj' nlnch 
less conspicuous; head conical, compressed; cleft of ~nouttl  very wide, oblique, extending behind the 
eye; lower jaw strongly projecting; maxillary long and slender, sickle-sliaped, so~newl~a t  dilated pos- 
teriorly, but covering only a n  inconsiderable portion of the check; upper jaw with a single series of 
needle-like teeth, sonle of which are enlarged; lower jaw with similar teeth, rind in some species \\,it11 
a few canines in  front; teeth on volner sonletinies i11 patches, sonietimes reduc&l to a single pair of 
fangs; palatine and pterygoid teeth present or absent; eye moderate, not conspicuous; gill-opening 
very wide, tlie ~nenibranes free fro111 isthmus; gillrakers nulnerous, long and slender; pseuBobranchiix: 
none; no air-bladder; dorsal and a ~ i a l  moderate, opposite, the latter much the longer; adipose fin 
sonletimes present. The 3 Hawaiian species of this genus are fully described in Section 11. 

Cyclothoi~e Goodc Q Bean, Bt111. hlus. Coinp. Zool., x, No. 5, 221, I885 (luaca). 
Signbol~a Gill, Proc. U .  8. Nat. Mus. 1883, 266 (st ign~atic~ia).  

Family XXIII. ASTRONESTHIDkE. 

Stomatoid fishes, with adipose dorsal present, and wit(; scalelesu body; dorsal fin inserted behind 
vent, but in  front of anal. A single genus with few species; fishev of the deep sea. 

Qenus 38. ASTRONESTHES Richardson. 

Body rather elongate, compressed, scaleless; head compressed; snout of nioderate length; mouth 
wide; lower jaw prominent; teeth pointed, uliequal; upper jaw with 4 long, curved canines, front of 
lower with 2; maxillary teeth fine, subequal; palatines with a single series of small pointed teeth, simi- 
lar to those on tongue; eye moderate, not longer ttlan snout; throat with a long fleshy barbel; dorstll 
fin rather long, inserted entirely in front.of anal behind ventrals; adipose fin pl+rsent; caudal forked; 
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paired fins long; gillrakers ~n inr~ te ;  no 1)seudobranchi;e; no air-bladder; sides and helly ~v i th  very 
many small luminous spots; a small lu~ilitio~is patch below eye. Small fishes of the deep sea, remark- 
able for their strong teeth, the lower jaw niucli stronger tliail in illulucosleus. The single Hawaiian 

' 

species is fully described in Section 11. 

Family XXIV. STOMIATIDE. 

Body elongate, tapering, naked or covered with very thin and deciduous scales; head oblong; 
snout short and rounded; eyes large and far formard; opercular apparatus i~n~er fcc t ly  tleveloped; 
mouth enormous, with deep lateral cleft; lateral margin of upper jaw formed by maxillary and pro- 
vided with teeth along the edges; teeth usually strong, unequal, some of them often fang-like or 
barbed; gill-membranes not joined, free froni the isthlnus; bra~lchiostegals numerous (12 to 17) ;  a 
long barbel a t  throat; no pseudobranchizc; dorsal fin short, median or posterior, without spines; anal 
free, far behind and sniall; caudal distinct; pectorals low down on the scapular arch and narrow; 
ventrals insertetl far backward; stomach cecal, and pyloric appendages absent; sides with ~)hospl~o-  
rescent spots; skeleton feebly ossified; eggs extruded through oviducts. Deep-sea fishes of extren~ely 
voracious habits. 

The single Hawaiian genus and species of this family are fully described in Section 11. 

Family XXV. PAIIALEPI1)IDE. 

Body elongate, somewhat conlprcssed, formed 111uc11 as ill a barracuda, coverctl with cycloid scales 
of moderate or rather large size; heat1 long, usnally scaly on the aides; ~ltouth very large; lower jaw 
projecting; pre~naxillary not protractile, very long and slender, for~ning the  entire tnargin of upper 
jaw; ntaxillary long and slender, closely adherent to pre~naxillary; teeth rather strong, pointed, in 
single series on the jaws ant1 palatines; some of the111 on lower jaw and palatines so~lietinies rery long 
ant1 fang-like, and rnost of the111 freely t1eprc.esible; opercular l>oi~cs thin; pseotlol,raricl~i:e present; 
gill-membranes separate, free fro111 the isth~nus; branchiostegala allout 7; gillrakers short, sllarp, spine- 
like; eye large; lateral line present, its ~cales  usually cnlargetl; ilorsal fin short and sn~all,  1)chintl the 
~niddle of the Ilotly, nearly or quite over the ventrals; adipose fin present; anal fin low, rather long; 
caudal fin short, narrow, forketl; pectorals rather stnall, placed low; pyloric crt.ca none; 110 air-bladder; 
phosphorescent spots few or none. Voracious fishes of the open seas or the clecp seas. 

The single Hawaiian genus anrl specsicas of this fanlily arc fully described in Section 11. 

Family XX171. STERNOI'TYCHID&. 

Fishes "with compressed, ventradifortn body, earinated contour, tleeply ant1 obliquely cleft and 
subvertical mouth, whose upper margin is cotistitutetl by the supraniaxillaries as well as the inter tna~- 
illaries; branchiostegal arch near and parallel with lower jaw, scapular with an inferior projertion, 
and with one or nlore of the neural spines abnornlally developed, and projecting al~ove the back in 
advance of the doma1 An." (Gill.) 

Genera 2, spec*ies about 10; deep-sea fishes, rising toward the surface at  night or in stormy 
weather. 

a. Body covered with large, rery  thin, decidrior~r ~crtles; 110 r~nterior sp i r l~ l lh  dilutl~tio~~ of the do r~n l  fit]. . . . . Polyil~?ifis, 1). 72 
aa. Body mo~t ly  scnlclcss, covered with a bllvery pigment: dorst~l lit] of a tria~~y~tlar bony Irrmellrr, very t l l i r ~  III front, b111 

strer~gthet~cd along its hi1ld mlcrgill, followed by ncvei-111 rrlys. .. . .. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . W C T ? I O ~ ~ U E ,  1). 73 

This genus differs from Slernoptyx in having the botly (*overed with large, very thin, and decictuons 
wales, ancl in lacking the anterior spinous dilatation of the dorsal fin. Three sl)ec.les kno\crn. 

Only one species of this genus known from the Hawaiian Islands. (See Section 11. ) 

Poly@?lun Gunther, Rcpt. Deep-Sea Fishes, Challenger, XXII, l i 0 ,  la87 ((al~i~~oaua). 
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Genus 40. STERNOPTYX Hermann. 

Body much elevated ant1 co~npressed, passing abruptly into a short and c~omprrssed tail, the angle 
made I)y tlre Ilind nlargin of the trunk aud the lower edge of the tail being filled up by ii broad fold 
of the integnn~ent, of pet-uliar transparent appearance, rese~rlbling thin cartilage; tliis fold bears the 
anal fin and is supported by interh:e~rlal rays; head short, compressed, deep, with extrelrlely sliort 
snout ancl a wide, scibvertical mouth; eyes large, lateral; inargin of upper jaw for~iied by ~naxillary 
and intertnaxillary, the latter being very short, and each of these bones having a sharp edge which is 
arlncd with a series of very small teeth, so~r~ewllat unequal in size; lower jaw with a ei~nilar dentition; 
volder and palatines tootl~less; 11o1ies of the head firill, sotne of then1 terminating in short spines, 
namely tlie angle of the preopcrclc, tlie postero-inferior angle of the mandible, and the sympllysis of 
the hutneral bones; gill-opening very wide, the gill-membrane being attached to the isth~nus; gills 4, 
the branchial iirclies long, not angularly bent, the branchial slits being closed by a nielnbrane in  their 
upper portion; a few of the gillrakers are prolonged, needle-shaped and widely set, the others being 
quitc rudinier~tary; pserldobranc1~i:a present; greater portio~i of body scaleless, covered with a silvery 
pigtne~rt; it luminous orgall oc*cupies the inner side of the opercle close to its lo\rer end, anotller is 
placed a t  the anterior encl of the ceratohyal, a ~ i d  finally a very large glandular Inass is lodgcil on the 
upper edge of the anterior end of the c-lavicle; a series of 1u111inous spots runs along the lower etlgc. of 
the abtlonlcn and is se1)arated from the series of the other side by a cartilaginous fold occupying the 
~neclian line of tlle abdo~nen; another series runs on cac.11 side of tlie isthmus, a row of 3 above ant1 
llehilld tile root of the uentrsls, and anotllcr row of 3 above the vcnt; thc lu~nir~ous organs on tlie 
lower part of tail consist aritcriorly of a row of 4, of whicli tlie first is prolonged toward the baclc as a 
narrow bantl, ter~ninatirig about the nriJdlc of the clepth of the body in a globular black spot wit11 a 
white center; posteriorly in front of the caudal rays tl~ert. is anotller row of 4 snrall spots; the dorsal 
fill occ*upies the middle of the back and consists of a triangular bony laillella, very thin in front, but 
strc~lgthened along its l~iild ~ilargin, :tntl followed 11y severill rays; adipose fin absrnt, or represented 
by a very low ~r~enl l~ranous fringe of tlie tlorsal ~ l ~ a r g i n  of the tail; tlle anal fin is incompletely devel- 
oped, extcntling fro111 tlre vent to the root of the caudal fin, its rays being rudimentary, \videly set, 
and scarcely free; cautlal fin broatl and fc~rked; pec~torals well tlevelopcd, close to the lo\ver 1)roiile; 
\~eritr:tls small, tlle pelvic bone wit11 a bitid spine ill front pointing for\z.itrtl. (Giinther. ) 

Tllc single IIawaiian species (Sl(,r~tol)l!l.r ditrl)litr~ra) is described in Section 11. 

Sler?iol)lyx lIermann, Naturforuclier, XVI, 8,1781 (d ia l~ l ra? la ) .  

Order G. AP0DES.-Thc -Eels. 

Teleost fishes, nit11 the ~)rc~naxillaries atropllied or lost, tlre ~naxillarirs lateral, nnd the body 
angnillifor~n and tlestitute of ventral fins; the nlost striking featnre is the ab8enc.e of premaxillaries, 
titken in connection \vitll the elongate forill and the little develop~nrnt of the scapular arch, wllic.11 is 
not attaclled to the cmniuln. Other characters, not confined to the -lpodes, are tlie follo\ving: The 
absence of the synll)lec~tic bone; tlie reduction of the opercular a1)paratus ant1 of the palato'-pterygoitl 
arch; the a1)sence of ventral fins; the absencae of the mesocoracoici or pr:ecoracoid arch; the reductio~i 
or total :~bsenc.e of the scales; there are no spines in the tins; tlre gill-openings are con~paratively snlall; 
there are no pseudobranchi~; the vertebr:c are in large number and none of them sl)ec.ially ~nodified; 
the tail is isocercal-that is, with the caudal vertebrir: remaining in a*'straight line to its extremity, as 
in the en~bryos of niost fishes, and in the ilnacantl~ini. 

We 11egin our dis i~~~ssion of thc eels witll the forms whicll seetn nearcst.to thcprilnitive stock fro111 
whicbh the nlenlbers of the group have descended. I t  is erideut that among the eels the fornrs of 
simplest ~tructure, &~l,l~ngebru~tcltu.~, etc., are not in any sense p r i u r i t i ~ ~  forms, but tlrc results of a long- 
contiiiaed and progressive tlegeneration, so far as the fins anrl mouth parts are concerned. The . l ~ ) o t l e . ~  
are probably descentled from soft-rayed fishes, and their divergence from typical fornls is in most 
respects a retrogression. 
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PADII1,IES OH' IIAWAIIAN APODES. 

a. Enclzlycephadi: Gill-opening8 well developed, leading to large interbrtlnchial slits; tongue present; operclc and 
branchis1 bones well dcvelopcd; scapular arch present. 

b. Body covered with linear, imbedded scales .................................................... .Sunaphubrancliida:, p. 74 
bb. Scales wholly wunting; eggs, so ftrr as known, of moderate size, much us in ordinary fi.qhes. 

c. Tip of tail with a more or less distinct fin, the dorsal and anal fins confluent arou~ld it; colorntion alwttys plain, 
brownish, bkckish, or silvery, the firis often black-margined; posterior nostril without tube, situated 
entirely above the npper lip; tongue broad, lurgcly free anteriorly and 011 cidea; pectorals well developed. 

Leploce~~lLnlifZz, p. 74 
cc. Tip of tail without rays, projceting beyond the domal trnd anal fins (not filiform); posterior nostril 011 tho edge of 

upper lip; anterior nostril near tip of snotit, usuully in a 8mall tube; tongue usllally rrdn~htc to the floor of 
mouth; c@lorutiou frerluently varicguted ................................................... Oj~hichtliyidz, p. 80 

an. Coluw~jltaLi: Gill-openings small, rolmcliuh, lcadillg to rcstricted interbranchinl slits; tongue wunting; pectoral fin 
(typiciilly) wanting; opercle feebly developed; fourth gill-arc11 modified. strengthened, and supporting 
~>htiryngeal jaws. 

d. Scapular arch obsoletc or represented by crrrtilagc; heart not fur back; pectorals wanting; skin thick; coloratioll 
often variegated.. ............................................................................. u d  p. 87 

Family XXVII. SYNAPHOBKANCHIDZ.  

This group consists of deep-sea eels, differing frorn the Av~guillidz in  having the gill-opening 
externally confluerit into a single slit. The following diagnosis is giver1 by Dr. Gill: 

L L E ~ ~ c h e l y c e ~ ~ l ~ a J o u s  Apodals with conic, pointed head,  noder rate opercular apparatus, lateral 
maxillines, cardiform teeth, distinct tongue, inferior branchial aperture8 tlischarging by a comnlon 
apertnre, continuous vertical fins, pectorals well developed, scaly skin, and nearly perfect branchial 
skeleton." 

Body eel-shaped, covered with linear, imbedded scales placed at  right angles, as in Ar~juilla. 
Lateral line present; head long and pointed, the srlout ~jroduced; ~noutll  very long, the eye being 
over the iniddle of its elcft; jaws about cqual; tecth small, sharp, in  a broad band in each jaw, 
becorriirig a single series anteriorly; those of inner series in upper jaw and of outer series in rnandible 
somewhat enlarged; vornerine teeth'in a narrow band anteriorly; gill-openings inferior, horizontal, 
close together, convergent forwartl, so~newhat confluent a t  the surfscc~, but separated by s considerable 
isthmus within; 1)ranchiostegals 1,eculi:vly fornled, in rlioderate nunber  (about 15), attached to tlie 
sides of the cornpressetl ceratohyal ant1 epihyal, slentler, abbreviated, ant1 n~oderately bowed, riot 
being curved up above the opercblc; tongne long, free only at  the sides; nostrils large, the anterior 
with a short tube, the 1)osterior before the lower part of the eye; pectoral well developed; dorsal low, 
beginning behind vent; anal longer than dorsal, rather high, its rays slender, branched, not enlbedded 
in the skin; vertical fins confluent around the tail; rent  near the anterior fourth of body; dluscular 
and osseous systems well developed; stonlacll very distensible. Deep-sea fishes. 

Qenas 41. SYNAPHOBRANCHUB Johnson. 

Dorsal beginning behind vent. This genus contains' 2 or 3 species, deep-sea fishes from the 
Atlantic and 1':icific. 

The single Hawaiian species of this genus is fr~lly described in Section 11. 
Synciphobranchi~s Johnwn, llroc. Zool. Soc. Lond. 186'2, 169 ( k c ~ u ~ j i i ) .  

Family XXVIII. LEPT0CEPHALII)Z.-The Conger Ecls. 

This family includes those eels which are scaleless and have the tongue largely free in front; the  
body nloderately elongate; the end of the tail surrounded by a fin; the posterior nostril remote from 
the upper lip and near front of eye; and the pectoral fins well tleveloped; lower jaw Inore or less 
inc:luded; teetli on sides forniing a cutting edge; lateral line well developed. All the species are 
plainly colored, grayish or dusky al~ove, clilvery below. Species found in most warrn seas, usually a t  
moderate depth. Most of them undergo a metaniorphosis, the young being Iootiely organized and 
transparent, band-shaped, and with very small head. The body grows sn~aller with age owing to the 
compacting of the tissues. The two genera found in the Hawaiian Islands are not well separated and 
should perhaps be considered as one. 
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a. Insertion of dorsnl beliil~d middle of pectornl. 
h. Gape of month sctircely reaching orbit.. ................................................. .:. ....... .RomylLaz~tor, p. 75 
bb. Gnpc of mouth reacliing at least to below middle of eye. .  ........................................ Lcl~toce1)lialt~s, p. 75 

aa. Insertion of (lorsnl before middle of pectornl. 
c. Teeth present on jaws and volner.. ...................................................................... Congrelltts, p. 76 
ce. No teeth on jaws or vomer.. .............................................................................. Veterz~zo, p. 78 

Genus 42. PBOMYLLANTOR Alcock. 

Body stout, with the muscular and osseous ~ystenls well developed, and the tail- about as long 
as the trunk; eye rather small, cleft of mouth narrow, not extending behind riliddle of eye; villifornl 
teeth, i11 broad bauds in jaws, and in a broad, confluent patch on palate; nostrils lateral; tongue 
free; gill-openings wiilcly separate; 4 gills with wide clefts; no scales; muciferous cavities of head 
well clevelopetl; the dorsal begins some distance behind the occiput; pectoral and vertical fins \re11 
developed, tlie latter confluent. Allied to Congermur:ena. (Alcock). This genus differs from Lepto- 
ccylttrlus ill thc dentition and in the posterior position of the nostrils. Deep-sea fishes of tlie Arabian 
seas :~tiil a l~ont  tlw 1Iawaiian Islands. 

The siiigle I-lawaiian species (IJ. crlcocki) is fully described in RectPon 11. 

I+~~r~ylLc~~itor Alcoek, Aiili. Mag. Nat. IIist., October, 1890, 0th series, No. 0 ,  310 (p)uzyure~is). 

Genus 43. LEPTOCEPHALUS Soopoli. The Conger Eels. 

Boily formed as in ~l~tgtrilltr; the skin scaleless; head depressed above, aliteriorly pointed; lateral 
line present; niouth wide, its cleft extellding a t  least to below ruiddle of eye; teeth ill outer.series in 
each jaw equal arid close-set, for~ning a cutting edge; no canines; band of voinerine teeth s11ort; 
tongue anteriorly free; vertict~l fins well developetl, confluent around tail; pectoral fins well developed; 
doraal l~cgiliiiiiig close behind pectorals; gill-openings rather large, low; eyes well cleveloped; posterior 
nostril near eye; anterior near tip of snout, with a short tube; lower jaw not projecting; skeletoil 
differing in numerous respects fro111 that of .Inguilla; vertebne about 56 $100. I n  lllost \\rarlll seas. 
This genus cont:~ins the well known and ~ i d e l y  distributed conger eel and 3 or 4 closely related 
species. The earliest geilerir nsine used for ineinbers of the group is Leptoccplralz~s, based on a corious, 
cloilgatc~, transparent, band-lilre creature with ininute head and very sillall mouth, found in tho Ivaters 
of Europe, and kno\vn as Leptoccy)htrlus ?rlorris,vi. This hau I)een shown by Gill, C;~~nther and Facciola 
to I J ~  the young and laryal forin of L(ytoce1)l~cclus conger. A riuinber of genera and species of the sup- 
l)osctl faillily i ~ l  Lel~tocq)l~alid:c have been described, but tllerc~ is no doubt that all of thein are lar\~:c, 
sotne of eels, as Con~ger, Conger~rlur;m~tr, Ox?/stomus, and Nettaston~a, others of isospondylouu fielies, as 
Albula, 13Iops, Lllq)ocepl~al~~s, AS'tomiau, etc. (Giintller, Cat., VIII,  136.) I t  is tllought by Dr. (iiinthcr 
that the leptocephalid fornis are probably "individuals arrested in  the developnlent a t  a very 
early period of their life, yet continning to grow to a certain size, without correspondi~ig develop- 
ment of their internal organs, and perishing without haviilg attained the characters of the perfect 
anin~al." The recent observations of Dr. Gilbert on the la rv :~  of Albultr, IClops, and Conger, Iiowever, 
seein to point to the conclusion that these curious forllls are normal young, and that the indi\~iduals 
grow snialler in  size for a tiine with increased itge, owing to the iilcreasing coulpactness of the tissues. 

Imasiuuch as the naine 1,eptocepl~uliis has been associated for Illore than a century with larval forins, 
it is a decided inconvenience to accord to it  precedence as a generic narne over Conger. The strict law 
of priority, however, tleinltnds its retention, and the tendency among systematic xoologists is to 
recogilize as few exceptions as nlay be to this rule. The unfamiliar names Oxyurus and IIeli~ticlb are 
both earlier than Conger. 

( a )  Larval fo~zria. 
Le~~tocephal~~s Scopoli, Int. 1Iist. Xtlt., 1777, 4Y3 (monisai). 
Oxpv t s s  It~~fincsque, Car~ilteri, 19, 1810 (z~er'nlifor?rlis). 
Jlclniictis Rnflnesqne, 1nclic:c A'Ittiologin Sicilitlna, 02, 1810 (pt~1~ctat~~s). 
~~~~'Ileln~irhlhys Costtt, Ikni111 Kapoli, l'cscn, 1864 (diapha?ntx). 
9 I,eptoccl~lrc~lichtIrl/a Bleelicr, Act. Soo. Sci. Ind. Nederl., I,  Mnnado, 69, June, 1866 (hypsclosoma). 
f Diaphaniclithya Pctew, Monutubcr. Ak. Wiss. Herl. 1864, 339 (brcuicaudzts). 
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( b )  ~ifl7111 forms. 

Echc17~fi Rnfinenquc, Carirtteri, etc., 63, 1810 (in part; irlclr~rlcs species o f  Corryer. Ol~hisomn. itrrd ,lf~rlt.s; restricted by Bleekcr 
to ~ ~ I y r l l ~ ) .  

Corylcr Cuvicr, Rfigne Anitnal (?d e(1. firchrirrtrics's), 11, 255, 1X31 (cort!jer). 
ilrbaoritn Swirinson, Nat. Hist. CIILS$'II P i s l ~ c ~ ,  I, 220, 1838 (no type mentiol~erl; diagllosis wortllless). 
Ophisomn S\vainson, Ntit. IIist. Cluss'n I~ishcs, 11, SY4, 1839 (acuti~). Substitute for ilriosowa; llot Olrhison~~~s Swainson, 

Nat. Hist. Cliws'n Finhcs, 11, 277, 18:39,=Pholis Scnl~oli. 
Ch?r{/rus Sicl~ardson, Voyage ICrcbus rrnd Terror, 107, 184.1 (con{]cr). 
G~~athopltis Kaup, Aiile Finchc Hitmbnrg &Ills., 7, in Abhr~nd. Nntnr. Vercin Hsmburg, IV, 18.58-11166. 

30. Leptocephalus marginatus (Valencien~les). ''I'uh?: zilta." 

Head 2 in trunk; head ant1 trunk about 1.67 in tail; eye 2 in snout, 1.67 in interorbital space; 
snout about 3.75 in lleatl; interorbital space :L little over 5; mouth about 2.3; pectoral 2.67. 

Body Inore or less rountletl, the tail posteriorly tapering and c*o~~~pressetl; head rather long, 
del'ressed, ant1 pointed; snout poirrtetl, depressed above, and projecting beyond the ~ r i a ~ ~ d i b l e ;  eye 
small, auterior; ~rrouth rather large, extending posteriorly slightly beyorrtl eye; lips thick, fleshy, and 
1)roatl; teeth l)lu~rt, rather short, 111orc or less cylindrical, a patch on v o ~ ~ r e r  and front of ~ r r o r ~ t l ~  above, 
a slr~all patch 011 eacll side of the symphysis of mandible, those along the jaws forlrlir~p a cutting edge; 
tongue large, tlrick, and free in front; alrterior nostrils in short tubes near tip of s ~ ~ o n t ,  the posterior 
situ:ltetl very new ripper front 111argi11 of eye; interorbital space elevatetl convcxly a~ l i l  flattened ill the 
mitldle; sitles of Iread rather s\vollen; gill-openings rather large; peritoneulr~ silvery; bkin perfectly 
s11lootl1; llead with a number of ~rrucous pores; lateral line well developed ant1 co~l t i~~uous ,  thc pores 
:tbout 120; origin of dorsal begi~lning over tlre first tlrirtl of pectoral, its height greater t11a11 that of 
anal; nrargin of caudal rountled, its lerlgtll about equal to srrout and half of eye; pectoral n ~ o r e  or l e ~ s  
rounrled, the rays just above the lnitldle the longest. In life the  young 11;~s traces of obscure crossbars. 

Color in alcohol, (lark lucid  brow^^ above and on the vertical fins, wlrich are rnarginetl wit11 Idack; 
lower surface of body pale or whitish, more or less soiled with pale brown; a dark blac-kish brown 
streak from lower margin of eye above ant1 l)el~intl the corner of nlouth; 1)cctorals 1)row11, their lower 
margins whitish, ttre upper portio~is of their extreurities \vith a black I)lotch, wlricll is al\v:tys distinct. 

The above tlescril~tion is 1,ased on a speci~ner~ 39 inches long (No. 03751)) from Ililo. Three o t l ln  
spec*ilnens (Nos. 03758, 03359, and OY'iGO), 80, 24, :~rld 30 inclres lor~g, resl~cctively, are in the rollcc- 
tionb fro111 Hilo, and 2 sprcilnens (Nos. 0'3713 arrtl 03727), 24 and 88 inc+l~cs long, rcspcrtively, were 
obtained a t  I<ailua. Young i~~tlivicluals have trwes of obscure cross-1)arltls. An e x a ~ r ~ p l e  fro111 llilo 
sllo\yetl tlre pectoral in life wit11 a. large blotcl~, odgecl wit11 white. I r r  tile cc~llectior~ r~ratle by I3r. 
Jenkins are4 speci~l~errti, 10 to 25 inches long. We 11ave one larva, probably of this or sorrre hpecies of 
Leptocepl~ulrts, obtaiued at  llilo. I t  is allout 2 inches long, and can not be certainly identified. 

The species is ratlrer : ~ l ) u ~ r d a ~ ~ t  i ~ b o r ~ t  Iitvit rocks, and is cori~~rro~r a t  Sa~rroa. Tlie native I-fawaiian 
name, p u l ~ i  ul~tr, signifies slippery eel. 

Co)Lgcr ?~rar!li~rutrcs V~ilellciclllles, Voy. Bonite, I'oiss., 201, pl. 9, fig. 1. 1841. Sandwich Islands; (iiillll~cr. Shore Fishes, 
Clwlletrgcr. Zool., I, part VI, 61, 18KO (Keels sit Hono l~~ lu ) :  Steindiiehner, Denku. Ak. Wiss. Wieu, LXS,  1900, 614 
(T,~~sILII).  

Co11,fjer altipi7mix KILIIII, \I'icgnr. Arclr., XXII ,  1856, 72, Bourbon. 
Con!/er ?~oordzicki Dlcekcr, Act. Soc. Svi. Ilrd. Xcerl., Alnboyrrn. 11, 1857, 86, Eas t  Indies. 
I,e~~toce~~hrrlrts ?riar~ilLulrlh', Jc1lkins, 13ull. U. S. I'isll G'omm., XXII. 1902 (Scpt. 23, 1903). 4" (Ilonolulu): Snyder, op. cit. 

(Jall. 19, 1901), 515 ( I Io~~olulu;  Hi~llt~lei RILY, ICILIIIL~). 

Oenns 44. CONORELLUS Ogilby. 

Dorsal fin inserted Inore anteriorly than ill Lel)foce~~l~ctlus, over the g i l l - o p r ~ ~ i ~ ~ g  or anterior part 
of pectoral; hcatl \\it11 ~riuc.iferous cavities, more or Icss co~~sj)ic-uous; ~lrouth rather ~111i111; teeth all 
pointed; body ~ ~ r o r e  robust than in /,c~rlocc.~~lttrhrs, the tail not much, if any, lolrger than rest of body, 
its tip wl~i te  in . l apa~~rse  species; tlorsrll arlil anal cdped with blaclr. The genus is not very different 
from Leplocey~l~nltis, the species 7ne~jastornus being alrrrost exactly interr~~ediak.  

Co7~qrcIlus Ogilby ill Jort1~11 Si ICvcrmnl~n, Fishes Norlh ant1 Mid. Amcr., 111, 2801, 1898 (Novcrnbcr 26) (bnlearicn). 

a. Snout not longer than eye, rom~ded,  projecting ~liglrtly beyond tip of lorvcr jt~rv; lips thick; gill-openings l e ~ s  t l l i~ r~  
eye; origin of dorsal in Inrut of I J I L S ~  of ~~cctor i i l  . . ..... . . ... .. ... ...... .... . .. ... ..... . .. . .. ... .. . .... . .Oorr,c!rs~, 1,. 'i7 

aa. Snout longer tllltn eye, But, projectillg ro~rsidcrably I)eyorr~l tip of lotvor jaw; lips thin; g i l l - o ~ ) c l ~ i ~ l p ~  a little grc~tter 
than eye: origin of dorsal slightly behind busca of pectort~l.. .. ........ . ... .... . . .... .................. equoreus, p. 77 
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31. Congrellus bowersi Jenkins. Fig. 16. 

Ileacl 1.6 in trunk; head ant1 trunk a little shorter than tail; widtli of liead 2.5 in its length; 
snout 4.5 ill head; eye 4.26; interorbital spacc 0; pectoral 3.4; pores about 147 in lateral line. 

Body rather short, co~npressed, the tail tapering posteriorly; Iieacl elongate, ronntled, conically 
pointed ill front; enout a trifle less than eye, rounded, elongate, with its tip bluntly pointed; 
eyes very large, lligl~ in front of head; ~nootli  large, tlie snout protruding slightly beyond tip of 
~nantlil)le, corner of mouth nearly under middle of eye; lips rather thick, fleshy lobes on either side 
of c:~c.li jaw; trctli all tilie a l ~ d  rather numerous in jaws :ind on volner; anterior nostrils in short tubes 
:it tip of snout, the posterior on sides of snout ~ ~ c a r d r  front of eye than tip of snout; interorbital s1Iac.e 
flattenet1 :i~ld with a 111ediali ridge; 11ead without s~volI(?n~ appearance; gill-openings about two-tllirde 
eye; pcritonc~u~u silvery, with stnall gray (lots; slriri s ~ ~ l o o t h ;  Iir:ul with a number of Inncous pores, a 
1a1.ge one just behind the anterior nostril; origin of tlorsal a t  about the last sixth of the space between 

FIG. 16.-Coagrellus bozuersi Jenkins: from the type. 

posterior margin of eye and origin of pectoral; t.andal sm:tll, or the marginal fin around the end of tail 
very narrow; 1,ectoral rather short ant1 rounded. 

Color in a!c,ollol, brown, slightly darker above and solnewhat cloudctl on head, wl~ere 2 dark 
brown crossbars are formed; fills all pale brown; cdges of dorsal, caudal, and anal ~larro\vIy etlgc~d 
with black, es~)ecially distinct posteriorly. Color in life (No. 03-110), I)otly trimslucent, c-olorless; 
srlout tlnsky; a dnsky 1)and tlirough eye anti over liead; i L  dusky t rnn~\~erse hand across nape and half 
way clown on side; a dusky saddle in front o f  tlorsal; a narrow (lark margin on dorsal iilltl anal. 

Tlris dcscriptio~i i~ l~asecl primarily upon a ~l)ec*i~r~en (No. 04923) 14.5 i~iches long, ol,tilinrd a t  
I-Iilo. One other specinlen (No. 01922) 11 iric*hes long \\.as talrcn at  1Iilo; four csanll)les (Nos. 03419, 
04919, 04920, a1lt1 04021), eac.ll about I 1  inches long, at l lo~~oluln.  The collcc+tio~i obtained by Dr. 
Jenkins at IIonol~rlu contains right esti~nl)les, rangit~g ill 1c.ngtll Eronl 8 to 11 ir~cshtls. 

C f ~ n ~ ~ r c l l t ~ x  boloerhi Jenkinn, Bull. 11. S. Biuh Cornnt., SXII ,  100'2 (Scp l  23, 1903), 4Y2, fig. I ,  Honolulu; Stiydcr, op. c ~ t .  ( ,Tal l .  

19, I'JOJ), 515 (110110l11l1lj. 

32. Congrellus sequoreus (Gilbert Cm~ner).  Fig. 17. 

Iread 6.5 to 0.8; tlepth 15 to 18; 11eacl :md trunk n1uc.11 sl~orter tlian tail, al)oilt 1.6 in latter; 
pectoral rays 14 or 15. 

13ody slender, compressed; heat1 as deep as wirle, tapc~ri~ig forwarcl to a flat snout; snout 3.5 to 
3.8 in I~eatl, sliglitly   no re than twic-a as long as eye, ant1 projecating two-tl~irds the clianleter of eye 
beyond tip of lower jaw; (.yes so~rre~wl~:~t c.lliptic:~l, their nl)pc\r margins liesir tlors;tl profile; angle of 
lr~outh reacliing 111iddlc of orbit; lips t l i i ~ ~ ;  ~~litxillilry tcet l~ close-set in :L broarl villifor~~i l~nnd, l l ~ e  
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outer teeth longer than the inner, the vonlerine teeth much larger, forming a broad transverse patch 
in  advance of maxillary teeth, with a very few small teeth on the shaft; mandibular t ~ t h  in a narrow 
cardiform band anteriorly, diminishing much in size toward angle of mouth; anterior nostril a l)road, 
short tube situated on the antero-lateral part of snout, a little nearer mouth than dorsal profile; poste- 
rior nostril a large, elliptical opening in front of upper third of eye, less than its own diameter from 
eye; interorbital space about equal to long diameter of eye; gill-openings far apart, their width a little 
greater than diameter of eye, the distance between them about 5 ill head; gills 4, no rakers; tongue 
free; peritoneum silvery, speckled, or brownish; intestine black; pores of snout arranged as follows: 
A small pair under tip of snout just in front of anterior teeth, a large one in  front of, a second above, 
and a third i~rirnetliately behind the anterior noslril, 4 others along the side of upper jaw, :~nd  one 
behind angle of nlouth; a row of about 10 pores on each ramus of mandible, beginning a t  tip of lower 
jaw and extending beyond its posterior angle; lateral line above middle of body anteriorly; dorpal fin 
beginning slightly behind base of pectoral, its distance from occiput equaling distance of latter from 
center of eye; pectoral small, pointed and equal to snout. 

Color in alcohol, hrown, Itcad and back dusky; a large, (lark, opercalar spot, anotller small one 
above each eye, and a dark streak on snout in front of eye; side of tail with coarse black specks, much 

Fra. 17.-CongrelLzss quoreus (Gilbert & Cmmcr); from the type. 

more numerous in one of the specimens than in the other, ant1 ~nainly collectetl into 2 lengthwise 
lines running parallel with the bases of the tlorsal antl anal; the other specilnen is altnost plain; mar- 
ginal portions of dorsal and anal fins clusky, becoming black posteriorly, ant1 the basal portions light; 
inside of moutll a little dusky (Gilbert & Cramer). 

This epecies is known fro111 two specimens, 16.25 and 18.5 inches long, resl)ectively, tlretlgetl I)y the 
Albatross, December 6, 1891, between Molokai and Lanai in 375 fathoms, antl several others tlretlged 
by the Albrrtrorrs in 1902. 

Conyeml7sr:rna ;r3quorca Gilbert & Cmmcr, I1roc. U. 8.  NIL^. MIIH., XIX, I896 (Feb. 6. l X ! I i ) ,  40.5, pl. X S X V I I  ( ~ ~ l i ~ p ~ . i ~ i t c c f  
arqlcorea 011 plate), Albatross station 3474, Lat. N. 21" IZ', Long. W. 1 5 7 ~  38' 3oV, i l l  875 It~tllonlh. ('l'ypc, No. 
47696, U. S. Nat. MIIS.) 

Genns 45. VETERNIO Snyder. 

Body withont scales; lateral line' present; tail much longer than head and trunk; heat1 long, 
snout pointed; lower jaw much shorter than upper. No tcetll; vomer, ~naxillaries, and mantliblc 
with broad, smooth, hart1 areas; tongue free; nostrils not tubnlar, the anterior ones new tip of snout, 
with narrow rims; posterior ones dblong, near the eyes; gill-opc~nings separate, with I~roatl, lunate 
slits; fins well clevelopetl, tlorsal inserted al~ove base of pectorals. Color nniforln. 

The absencbe of teeth serves to tlistinguisll Tllemio from closely related genera. 
- Veleniio Snyder, Uu11. U. S. Fish Comm., XXII, 1W2 ( J ~ I I .  10, 1904), 516 (l~erreus). 



FISHES O F  HAWAIIAN ISLANDS. 7 9 

33. Veternio verrens Snyder. Plate 5, fig. 1. 

Ilead, from tip of snout to upper edge of gill-opening, 0.64 of trunk; depth 0.42 of head; eye 0.13; 
snont 0.26; length of pectoral 0.36. 

Ileatl very long and pointed, upper profile sloping gently froni tip of snout to occiput; interorbital 
space flat, its width 0.16 of head; snout slender, projecting beyontl lower jaw a distance equal to 0.5 of 
tliameter of eye; cleft of mouth somewhat oblique, extending beyond eye a distance equal to 0.3 of 
pupil; no teeth, the volner, maxillaries, and lnandible with broad, flat, smooth surfaces; tongue free, 
tip rounded; lips thin, simple; anterior nostrils a t  end of snout, with low rims antl posterior fial~s; 
posterior nostrils close to upper anterior part of ey6, without rims, rounded oval in shape; a pair of 
large mucons tubes at  tip of snout, a tube immediately behind anterior l~ostril and one on each side 
of snont just above the latter; gill-openings lunatc, their width about 0.15 of length of head; lateral 
line somewhat above middle of body anteriorly, gradually estending downward a11t1 reaching mid(1le 
of body a short distance beyond the vent. Pectoral inserted just below middle of body, obtusely 
l)ointed, upl)er rays longest, lower border convex; dorsal inserted above middle of base of pectoral, 
height of fin a t  a point above tip of pectoral equal to vertical dianleter of eye, a t  a point twice the 
length of heat1 behind the vent, the length oflrays equals length of snout; 65 rays be tweet^ its insertio~l 
and a vertical through the anal opening; anal inserted im~nediately behind vent, its height equal to 0.5 
the length of snont. Color plain, fins cdged with black. 

Color in spirits brown, darker above than below; pectorals brownisll, growing black toward tips; 
tlorsal brownish, shading into black along edge; anal bordered with black, the band about half as 
wide as pupil antl sharply defined. 

A single mutilated speci~nen (type, No. 50862, U. S. Nat. Mus.) fro111 the ITonolulu lnarket 
measures 10.63 inches from shout to vent. The tail was severed 12.G inches bellind the vent. 

17eley?tio lierre?La Snydcr, Boll .  U. S. Fish Coinm., XXII, 1902 (Jail. 19, 190"l), 516, pl. 2 ,  fig. 5, Honolulu. 

Family XXIX. NETTASTOMIDE. 

Eels without pectoral fins, with the tongue not free, the posterior nostrils remote fro111 the lip, tlre 
gill-openings small, separate, ancl subinferior, the vent retnotc fro111 the head, the tail ending in n 
sleniier tip or filatnant, the d o r s ~ ~ l  and anal fins moderately developed, and the jaws l)rotlot~ed, slender, 
ant1 fitraigl~t, the upper the longer, and both, as also the vomer, armed with bands of sharp, close-set, 
recorveii, subequal teeth. This family contains a few species of ileep-sea eels, closely allied to the 
df~rr.mesocitl;r~ in technical characters, but nlore resembling the ilTclrrichlli?yid:i~ in appearance, form of 
the head, antl in dentition. Deep-sea fishes with fragile bodies ancl thin skin charged with black pig- 
ment. A single IIawaiian genus and species, described in Rectio~i 11. 

Family XXX. NEM1CHTHPIDW.-The Snipe Eels. 

Body excessively slender, not strongly compressed, deepest near the middlc, tapering bac::ward 
to the tail, which usually ends in a long ancl slender filament, and forward to a very long ant1 slendrr 
neck, which is abruptly enlarged a t  the occipital region; no sc-ales; lateral line rcpresentetl by one or 
rnore rows of pores; head resembling that of IPyLosurus; the head proper, stnall, short, and rather 
broad, with fiat top antl vertical sides; nostrils large, close together in front of the eye, \vithont tube 
or flap; jaws excessively prolonged, almost needle-like, the upper the longer and sonrewhi~t rec~~rved;  
teeth in both jaws s~nali,  very numerous, close-set, retrorse; gill-openings rather large, running doivn- 
ward and forward, separated by a narrow isthmns or partly confluent; pectorals well developed; anal 
f i l l  higher than dorsal, beginnihg near the vent, becoming obsolete on tho c:ludal filament; dorsal 
beginning close behind occiput, its anterior rays soft, s~lrcerded by a long series of very low, simple, 
spine-like rays, which are slightly connected by membrane, their hcigllt rather less than the length 
of the interspaces; on the tail these spines again give place to ?oft rays; the soft rays of the fins are 
connected by thin membranes insteat1 of being i~nbedded in thick skin, as in eels generally. Color 
translucent, the lower parts dark, the back pale; stomach not dist(msib1e; mnsc*olar and osseus syste~ns 
well developed; nbilominal cavity estcnding far behind,the vent. The species are little kno1vn and 
their anatomy has not been studied; they arc cert:linly eels, and their nearest relation scenls to be 
with the Nellaalomidx. 
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Genus 46. SERRIVOMER Gil l  & Ryder. 

Nemichthyids with the head behind eyes of an elongated parallelogra~nic form, with ~notlerately 
:~ttenu;ltetl jaws; branchiostegal 1nen11)ranes confluent a t  posterior margin, but wi t l~  the brancl~ial 
aperture limited by an isthn~us except a t  the ~nargin, and with lancet-sl~aped vomerine teeth in a 
crowded (sometimes doubled) row. A s~ngle IIawaiian species. (See Set-tion 11.) 

Serriuon~er Gill 8: Kyder, I'roc. lJ. S. Nnt. hlus. 1W3, 260 (beaizi). 

Family XXXI. 0PHICHTHYIDE.-The Snake Eels. 

This family inclucies those scaleless enc.helycepl~alo~~s eels with end of the tail projecting beyond 
dorsal and anal fins; without rndi~nent of a caaudal fin; with anterior 11ostrils ~)la(-etl in upper lip, 
opening clownward; gill-openings not conflnent; tongne n ~ o r e  or less fully atlnate to floor of ~noath.  
The species are, for t11e most part, n~oderate or snrall in size, ant1 they arc very al)tlntlant in the tropical 
seas, especially about coral reefs. The eggs are nnmerolis, of moderate size, ~ i ~ n i l a r  to those of 
ordinary fishes. Genera about 12; species nearly 100. Many of the species are singularly c*olored, the 
bantls or spots lleighte~~ing the analogy betwecn them ;inti the serpents. 

Only 8 spcwies of this large family arc thus far known from tire IIawaiian Islantls. 

a. Body without trrices of fins nnywhcrc ............................................................. .,Sl)ha{/cbrcii~cht~8, 1). 80 
an. Body with distinct clorsnl nud nnal fins. 

b. Vomcrirle teeth, norlc.. ................................................................................ ..Lcitir11711is, p. 81 
Lb. Volncrilic teeth prcscllt. 

c. I'ectornlu present. 
(1. Teeth xhnrp, pointed, Home of them often cnnine or fnng-like. 

e. 1)orsnl inycrtcd over or before g i l l - o p e ~ ~ i l ~ g ;  cnnincs smnll .................................... Aticrotlo,~ol~hia, p. 82 
ee. I)r~rsnl behind gill-opcnirlg; lips fringed; c:nnines lnrgc.. ................................... Ifruch~sor~rq~hia, p. 83 

d d .  Tectll blllllt, mostly gr~11uInr or molflr ........................................................... .~II!/richtlr~s, 11. 8.1 
cc. I'ectoruls wulltillg ..................................................................................... C(lllecBell/a, 11. 83 

Genus 47. SPHAGEBRANCHUS Bloch. 

This genus contains several little-known species of ~ ~ r ~ a l l  eels, remarkable for showing no trace of 
fins in the atlult stage. The srlollt projects b ~ y o n d  thc s~nal l  ~nouth,  giving a sliarlr-like profilc, ant1 
the small teeth are ~uostly nniserial. Tlre gill-slits are inferior and converging. The nitnle &)ldtrgr- 
brct l~c l~us  was based on a species which evitlently bc.longs to the genus. I t  has therefore clear priority 
over k l ~ t h  yapus and A~~ler ic l i l lr  ys. 

This genus is the lr~ost sin~plc in structure anlong the Opl~icItlh!/id:r~, as 0l)l~icll lIius is 1,robably the 
most specialized. The loss of fins is tloubtless due to degeneration, bat ~ ~ 1 1 ~ n y e l ~ r t c ~ r c l ~ u , s  scenls nearer 
the pri~nitivc type than Brwc1~yson~ol )hi~s  or O p l ~ i c l ~ t l ~ u s .  

S~~lrayebra~rckux Bloch, Icl~thyologin, XII,  79, pl. 419, fig. 2, 1797 (r'oxlralt~s). 
C.ecilin LncfipCde, Hist. N~rt. I'oiss., 11, 135, 1800 (branderini~a= ccr:crrs); not Qucilia L., s genus of Balrachia. . 
, l l~lt~rirl~ll~~/s Dc 111 Itocl~e,  AIIII .  &Ills. lint. Hist. l'nris, XIII, 3'25, 1809 (~(EI-71s). 
I j r i ~ ~ t ( l ( ~ i ~ t s  I{t~fin(?s~)~le, A ~ ~ n l y s c  dc  111 l int~lre,  Y3, 1815 (ci~~ciis). 
Ic/~lh!/irp~ra Hrisont d c  Barrlcville, Itevue Zoologiquc, 219,1847 (ncciliroslrix). 
O~~hixiir~~)118 K I I I I ~ ,  Apodes, 29, 11156 (grucilin). 

34. Sphagebranchus flavicaudus Snyder. Plate 5, fig. 2. 

Head, nleas~~retl to upper edge of gill-opening, 18 in length, 9.5 in trunk inclntling head, 8.3 ill 
tail; depth 3.9 in hratl; ~noklt 5.5. Snollt long, slender, ant1 sliarp, projecting I)eyontl upper ja\\., tip 
of latter reac.hing I)ryontl eye a distance equal to (liarnctcr of pupil; eye mid\ray bc~t\rc.c111 til) of s ~ ~ o u t  
ant1 angle of ~noa th ,  its dian~eter c8ontainec1 3 times ill length of snout; anterior lrostril wit11 a short 
tu1)c on ventral sitlc of snout a little nearer its tip t l ~ a n  to bortler of eye; pocterior ~lostril without 
tube, placaed 1)elow anterior nlargin of eye; upper lip \\it11 a folcl extent l i~~g from nostril to angle of 
111out11; teeth of jaws in a hinglu series; a grotlp of 4 c.a~~inr>s a t  entl of upper jaw, all I)eing bcxy0nd 
entl of lo\\er ja\r when it  is closetl; a few sharp teeth on anterior p:~rt of vo~ner; gill-openings inferior, 
converging, the dihta11c.e I,et\veen them about cvlnnl to ciianletcr of eye; wiclth of gill-ope~~ing 7.:) ill 
head; no fins; tail pointed. 
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1. VETERNIO VERRENS SNYDER. 

2 .  SPHAGEBRANCHUS FLAVICAUDUS SNYDER. 

A. HOEN & CO., LITH. 
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Color in alcohol, pale olive, the tail nearly white. 
The description is fro111 the type, No. 50863, U. S. Nat. hfus., 14.45 inches long. TITO examples 

from off the northeast coast of IIawaii. One from station 4055, tlepth 50 to 60 fathon~s (cotype, 7509, 
L. 8. Jr.  IJniv. Mus.), measures 9.6 inches. The head 17 in length, 10 in head anti trunk. I n  life it  
was pinkihh atiteriorlg, the posterior third tinged with leri~o~i-yellow. The other speci~ne~i, from sta- 
tion 4061, depth 24 to 83 fathonlp, measures 8.66 incal~es; head 15.4 in length, 8.3 in head and trunk. 
111 life the c-olor was light orauge, fatling to ]ellion-yello\v posteriorly; an indis t i~~ct ,  light, median, 
dorsal stripe extending from occiput to tip of tail; ventral surface slightly tinged wit11 purple, the tint 
extcndirlg about twice the length of head 1)ryond anit1 opening; side of head with 2 white spots, the 
anterior one just behind eyes, the posterior one i~~tl is t i~lct ly  coilnected over the occiput with its fellow 
otl opposile side. 

,S11lm~cbra1i1~hlrs jlnr~icarcflr~s Snyder, Bull. Ii. S. Pis11 COIIIIII.. XXII, 1902 (Jnn. 19, 1904), 616, pl. 2, fig. 4 ,  Albatross Station 
3874, between Mauai and Lanai, in 21 to a8 fathoms. 

ffenns 48. LEIURANUS Bleeker. 

Body cylindrical; mouth small, below the ~ l la rp ,  projecting snout; teeth poi~ited, of moderate 
size, uniserial in ja\vs; no teeth on vomer; eye ~ u ~ a l l ;  pectoral sn~all;  dors:11 and anal low, the for~ner 
beginning nearly al)ore gill-openi~~g. 

Small eels, 11avi11g the bright colors of c l i l e~~ns t r s ,  hut in terhnical respects nearer O p l ~ i c h t l t u s ,  

distinguished by the absence of vomerine teeth. 

I,eir~rcr~ircs 13lcckcr, Vcrh. But. Gen. &l~lrrnn., XXV, 24, 36, 1853 (Incr~~rdii=scniicinrtrrtr~s). 
Stcthf~pterlcs Bleekcr, op. cit., 24, lkS3 (wi~niner lh=se~nic i? ,c tus) .  

35. Leiuranus semicinctus (Lay & Hennett). 

llead 6.25 in trunk; tail a little loilger tllau trunk without head; eye about 2 in snout, 1.67 in 
interorbital space; snout about 6 in 11eaii; interorbital space 7.3; ~nouth fro111 tip of allout 3.5; pectoral 
about 7. 

Body more or less rounded and rather slerider, the tail tapering posteriorly to a conical horny 
point; head pointed, rather thick and s\vollen; s~lotit short, depressed, flattened, and shark-like in 
appearance, witli the edges ,nore or less thin; egcs small, anrl placecl \\,holly before the corriers of 
~nouth ;  teeth in jaws it1 a, single series, pointed, and hooked back\\ard; no vo~neri i~e teeth; tongue 
adrlate to floor of ~ l~out l l ,  snl:~lI; 111antlible snlall, its tip, mlle~l ruoutll is closed, very much nearer 
anterinr tiiargi~l of eye than tip of s~loot; anterior i~ostrils in s~uall tubes, inferior, on lower surface of 
snout and opening downward; posterior ilostrils large, in the lips, aud opening downwartl; j~~terorhital 
space very slightly c-onvex, rlei~rly flat; skill 811100th; the head :~bont the brarlcl~ial region Inore or 
less \vrinkled; I~ead wit11 a few nincaou~ pores, those in the lateral series froill head about 147; origin 
of tlorsitl about over nritldle of 1)ectorctl; dorsal and a ~ l t ~ l  low; pectoral srnall and short. 

Color in alroliol, whitish, wit11 24 tleep brotvri l~road cross-blotches, the first 2 on top of head 
much narrower tharl the others, those oil trunk beco~lri~ig nitrrower,   no st of the111 atlteriorly not 
nleeting l~elow, ant1 those on tail ~~lee t i~ l f :  1nol.c or less purfcctly below; tips of silout and tail white. 

This species was not obtained by us ill IIawaii, but it  llits been recorded fro111 those islands l)y 
Lay and l S e ~ ~ ~ l e t t ,  I)y Fowler, and by Snyder. Thc~ i~bove clc~~ript ion is based upon a s p e c i ~ ~ ~ e n  (No. 6642, 
Stallford University Museum) 17.5 inches long, obtai~led by Jordan arid S~lyder a t  Yaeyama, lshigaka 
islands, in the soutl~ern ltiu Kiu Archipelago. I t  was also fourld by Jordan and ICellogg a t  Sanioa. 
Oj~hiutc?'rcs se~tric~~aclt~u LILJ~ & Bolln~tt,  Zool. Capt. Bcechcy's VO~LLRC, 66, pl. X S ,  lig. 4, 1839, Oahu. 
Ophrs~c~ I I ~  (,T,,hnyel~rcinchl~a) ?~rrni?rercs Xi(lhr~rd~o11, Voy. SuIpI~ur, 107, pl. LII, figs. 16-20, 1813, China. 
O11lriarc~tcs rli~~li~reua Itirllardson, Ichth. Chin~t, 31.1, 1846, China (Coll. S1r ICdward Bclchcr). 
~Stethoy~tc~.tc~ vitr~inr us, Blcekcr, Vcrl~. Bat. Gen., S S V ,  21, 18.55 (Siboghs; Sumatru). 
Leircrut~1ia laeq~etl i i  Blcckcr, op. cit., 36, 111.53, Sibogha; Sumatra. 
Leirhrtc?rrca c o l ~ t b r ~ i ~ i ~ ~ s  Knup, Clit. Apod. Fiuh., 2, 185(i, Java; Blcckcr, A l fn~  Ichth., IV, 14 ,)I. IX, Iig. 1, part, 1864 (EILY~ 

Indicu) . 
Oj~his t~r tu  ? ~ ~ u I t I o ~ ~ r i s  C ~ ~ v i e r  111 liltup, 1. C. (IIUIIIC o~ l ly ) ,  China, Mauritius, and Malayan Archipelago. 
Lircraarrs settiici?rctus, Ciit~itlrer, Cut., VIII, h l ,  1870 (Ilasl Indies, Fiji Isltinds: Chi~ia).  
Lei~i~ntir ts  se~nieiiictt~s, Fowler, I'roc. Ac. Ni~t. Sci. Pliilu. 1900, 491 (II~i\veiian Jqlnnds); Jordnn & Snyder, Proc. U. S. Nnt. 

Mus., XXIII, 1901, 866 (Yneyamu, Ishigaka Iylunds, Jnptu~); Snyder, Bull. U. S. Flu11 Conlm., XSII, 1W2 (J~III .  19. 
1004), 616 (Honolulu). 

F. C. B. 1903-6 
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Qenua 49. MICRODONOPHIS Ranp. 

Body more or less rounded; head and trunk mnch longer than tail, which is more or less rounded 
and pointed; head rounded; ~ n o u t  pointed and projecting; teeth large and somewhat canine-like, in 
one row on vomer; nostrils anterior, each in a s~nal l  tube, the posterior pair opening in the lips down- 
ward; pores of lateral line continuous; dorsal beginning over gill-opening or origin of pectoral; pec- 
toral short. Coloration variegated with rather large dark spots, those on the head small, absent in 
M. mtccgreqori. Only two species known from Hawaii. 

,Ilicrodonophis Kaup, Apodal Fishes, 6, 1856 (nltipii~nis). 
a. Origin of dorsrrl slightly ill advance of gill-opening or buse of pectoral; rrnterior nostrils in short fleshy tuhes on tip of 

snout. Color white, rerldered solnewhat shirdcd on upper portions hy very minute  point^ of gmy; hack and upper 
H I I ~ ~ H C C  with numcrous rouud brown spots and trbout 17 indistinct trnrlfiversc dark brown bands.. . . . . .Jo~uleri, p, 82 

aa. Origin of dorsrrl further in ndvunce of bane of pectorril, midway in length of hcnd; allterior nostrils in conspicuous 
tubes on lower s~irface of nnout 111 front. Color hro~vnhll olive, the lower surface light yellowi~h washed with 
silvery; upper surface of body dark, covered with minute blackish dots ................... ....... macgregori, p. H2 

38. Microdonophis fowleri Jordan & Everinann. I'late 6. 

Head about 4.8 in trunk, nleasurcd from gill-opening to vent; tail shorter than head and trunk by 
the length of the former; eye nearly 1.6 in snout or 1.5 in interorbital space; snout 6 in head; inter- 
orbital space about 6.75; mouth 2.75; pectoral a little over 4.25 in head. 

Body elongate, c.ylindrica1, the tail tapering gradually to a conical horny point; head cylindrical 
and pointed; snout moderately long and pointed, slightly flattened above, projecting over and beyond 
the mandible; eye elongate, small, anterior and superior, about midway in length of mouth; mouth 
rather large; lips somewhat fringed; teeth large and canine-like in  front of jaws, and on vomer in  a 
single row; tongue small, adnate to floor of mouth; anterior nostrils in short tubes near tip of snout, 
th; posterior with broad flaps on the lips and opening downward; interorbital space concave, each 
supraocular ridge slightly elevated; peritoneum silvery; skin perfectly ~mooth ;  head with murous 
pores, a series of which enc,ircle the head above and about midway in its length; lateral line well 
developed, the pores about 140; origin of dorsal slightly in adrance of gill-opening or base of pectoral; 
pectoral small, the rays just above the middle the longest, the fin rounded; dorsal fin long and low, 
its height about equal to length of snoot; anal ~irnilar to dorsal, its height a trifle less. 

General color, when fresh, white, rendered somewhat shaded on upper portions by very minute 
points (seen only with a good lens) of gray; back and upper surface with numerow round brown 
spots and about I 7  indistinct transverse tlarli brown cross-bands which do not extend over the dorsal; 
interspares between spots on head yellow; pectoral bright lemon-yellow; end of tail for about 1 inch 
from point bright yellow; spots on inargirl of dorsal brown, with yrllo\v borders; a band of yellow 
from under one eye backward, npwartl, across top of head, and down under the other eye; a 
transverse series of pores with Idark margins encircles head above ant1 about inidway in its length, a 
eimilar series over head along margin of mouth, then up, back of eye, over head; pores of lateral line 
without black margins. 

Three specimens of this species are now known, the type (NO. 50613, U. S. Nat. Rfus.), a speci- 
men 23 inches long, obtained by us in the I-Ionolulu market, another example obtained by the Alba- 
tross in the Honolulli ~narket,  and a third specimen recently received from Mr. E. L. Berndt. 

Microdonu~~hi.~ fo?u/eri Jonl~tn Sr ICvermrrlln, Hull. IT. S. Iqisl Comm., XXII, 1Y02 (April 11, 1903), 164, Honolulu; Snyder, 
Bull. U. S. Fish Comm., XXII, 1902 (Jiru. 19, 1904), 516 (Ilo11olu111). 

37. Microdonophis macgregori Jenkins. Fig. 18. 

Head 4.8 in trunk; head and trunk 1.75 in tail; eye 2 in snout, a little over one in interorbital 
space; snout 5.2 in head; mouth froin tip of snout 3; pectoral 3.5. 

Body more or less rounded, rather slender, the tail tapering posteriorly to a conical horny point; 
head elongate, pointed, somewhat compressed; snout  mall, well produced beyond mandible, pointed, 
anti conical; eye small, much nearer corner of month than tip of snout or midway between tip of 
mandible and corner of n~outh ;  mandible broad; lip of upper jaw with a fringe of short fleshy barhels; 
teeth sharp, pointed, in a single series on vonler and in jaws; nostrils anteriorly in conspicuous fleshy 
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tube5 on lower surface of snout in front; interorbital space a little more than the eye and convex; gill- 
openings lo\\,, the space between rather broad; skin smooth; head with many mucous pores; lateral 
line well developed; origin of dorsal midway in length of head; dorsal and anal low; pectoral rather 
small. 

Color in alcohol, brownish olive; lower s~irface light yellowish washed with silvery; upper stir- 
face of body dark, being covered with ininute,hlackish dots. 

This ~pecies is probably the type of a new genus, JenX.insielln, characterized by the fringe of short 

FIG. 18.-.4ficrodo??o]?hi.s ?nacgrcgori Jenkins; from the type. 

fleshy  barbel^ on npper lip. The only known spec.irnen is an example 10.5 inches long obtained hy 
Mr. Richard C. Rlc(iregor, February 1, 1900, a t  T,ahaina, lfani; type, No. 50721, U. 8. Nat. Mus. 

.liirrodonol~hi8 ~nncgr rgori denkins, Bull. 11. S. Fish Coriim., XXIT, 1902 (Sept. 23, 1003), 4'22, fig. 2, Lahaina, Maui. 

Qenue 60. BRACHYBOMOPHIS Kaup. 

This genus differs fro111 Jfystriophiu chiefly in the presence of a conspicuous fringe of papi1l:e on 
the lip?. Tire yo~i~erine teeth arc canine. Spccic~s clliefly Eaat Indian; one recently described fro111 
the I-Iawaiian Islands. 
Rrachysomophis ICurip, Aporles, 9 ,  1P66 (horridtrh). 

38. Brachysomophis henshawi Jorda11 t% Snyder. Plate 7. 

Head ~neasr~retl to gill-opening, 7.5 in total It>ngth, 3.8 ill Irngtli to vent; depth 2.5 in head; eye 
1.5 in ~ n o u t ;  snorit 10 in Ileacl. 

Body cylindrical, the head greatly del)rewserl, swollen 1:tterally in the region of the occiput, nar- 
rowing anteriorly to the pointetl snout; a c*onsl)ic~uous triinsverse depression in t l ~ c  postorbital region; 
interort)ital spare concave, its width eclnal to lcngtli of snout; a slight supraorl)ital crest ending in a 
pro~ninent wart-like protuberance behind eye; nostrils with niinnte tubes, tlio anterior located ~nidway 
between tip of snout and eye, the posterior on lip 1)etwecn cye and anterior nostril; nionth large, 
Iriigtl~ of cleft 2.9 in head; lower jaw projec-tiny beyond the upper; outer edge of lips ~ r i t l l  ;t row of 
rather course papill~c; teeth of upper jaw in 2 rows, the outer ones s~nal l  and close-set, the inner ones 
larger; vomer with a single row of 5 or G widely spacsc.tl c*anines, the  anterior of whicli is about equal 
in length to d i~n ie tc r  of eye, the others growing successively smaller; tip of jaw with 3 rninute teeth 
separated from the lateral rows by a wide space; lower jaw with a single row of widely spaced fang-like 
teeth; teeth all sharply pointed, many of those in jaw depressible; 110 tongue; gill-openings below 
~nidtlle of body, their length eclnal to width of space between them, or to distance between tip of snout 
and posterior border of eye; one-fourth of base of pectoriil al~ove gill-opening; Irngth of pec5toral cq1~11 
to distance between tip of snout and center of 1)ul)il; d o r ~ a l  inserted behind gill-opening :t distitni-e 
contained 2 times in space 1,etween gill-ol)eni~ig anti pupil; 11eig11t of fin a r?hort distant-c behincl its 
origin about equal to diameter of pupil, slighly higher in region above vent; origin of anal just behirid 
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vent; height of fin equal to that of dorsal; both dorsal and anal become low on posterior part of tail; 
the membranes growing thick, passing into slight ridges and finally disappearing near tip of tail. 

A row of large rnucous tubes passing over head in the depression behind eye; 6 conspicnons tubes 
0x1 top of head, 4 being on the interorbital region, 2 on the snout; 4 tubes on upper lip; anterior ends 
of lateral lines connected by a curved row of tubes passing over occiput; about 125 tubes in lateral 
line, the posterior ones very small. 

Color gray, with a yellowish tint; a few brownish-black spots about as large as pupil thinly scat- 
tered above the lateral line, the mucous pores on anterior part of Imdy edged with blackish; dorsal 
brownish black, ivith a hroad marginal band of white, posterior part of fin without dark color; anal 
immaculate. 

One specimen 20 inches long, t'yl>e, En. 51399, IT. S. Nat. Mns., I-Ionolulu. Collector, Mr. E. L. 
Berndt. Nanletl for IIenry IY. Ilenshaw, thc well-known naturalist, now resident a t  IIilo, llawaii, to 
whom \ve are intlehted for ~everal  rare specimens. 

The large Japanese eel clcsc-ribrd l)y Schlegel as 0pItisurzis g~ory~h!/rerts I I ~ H  the lips fringed ant1 slloultl 
be referret1 to Hrctchyso~nopl~ia insteatl of J~~ystriol~l~is. I t  Itlay stand as Brccclt!/son~o~~l~is porphyreus. 

Ilrrzehysomophis he?sshawi Jordan & Snyder, Proc. U. S. Iil~t. Mns., XXVII, 1904, 940, Honolulu. 

Genus 51. MYRICHTHYS Girard. 

Teeth mostly blunt and molar; pectoral fins  mall; dorsal beginning on the head b(*fore gill- 
opening; otherwise ersentially as in 0pAichtltzc.r. Coloration variegated. Species nunlerous, found in 
most tropical seas, one known from the Hawaiian Islands, another from Johnfiton Island. 

Ophlsurus Swainsorl, Class. Fish., 11, 334, 1839 (not of Lac6pi.de : Ophic/ilhas). 
,7fyriyrichlhys Girard, Proc. Ar. NILL. Sci. I'hilfi. 1859, 58 (tigrillus). 

a. Pectornl rounded; spots Itrrgc, in 2 longitudinal scries, 1 series nbore lntert~l line, lhc otlter on lr~terrrl line, the ~ p o h  
of the 2 8eries nltcrnating with erirh other . .. ... . . ... . . .... . . .... ..... . . .. ... . . .. . . ... ... .. . ..... . .magni'rua, p. 84 

aa. I'ectorul lunnte; mots in 4 longitudinal sericq, 1 series above, 1 on, an11 2 below lateral line .... ... ....... slypt~rus, p. 84 

89. Myr ich thys  magnificus (Abbott). 

Body cylindrical, tapering very gradually to tail, which terminates in a conico-acute horny point; 
head small, facial outline with an ohlique curvature; ~ n o u t  rather obtuse, with upper jaw extending 
lnach beyond the lower, making the nasal teeth visible when n ~ o u t h  is closed; teeth all very small, 
conical, ac-ute, 6 standing irregularly on disk of nasal bone; teeth upon palate, vorner, and mandible 
bikerial, and placer1 very close to each other; dorsal inserted a t  the occiput, tenninating before it  
reaches the horny extremity of tail; anal coterminal wit11 dorsal; pectoral small, .circular, ~v i th  20 
raps. 

Color in alcohol, pink, darkest upon back; color nearly lost upon belly, \I-11ich is nearly white; 
a t  base of anterior nasal tubes 2 very small dark chocolate-l~rown semicircular spots, and behind 
these, anterior to orbits, 2 similar markings, but larger and deeper in color; conlmencing a t  the inser- 
tion of dorsal are 2 series of spots of chocolate-color, separated only I)y that fin, and, if viewed from 
above, having the appearance of transverse bands, thouglr they are not tlircctly opposite in  every case; 
upon the sides is a single series of spots of the tints of the dorsal markings, two-tllirds the width of 
side, measuring from base of clorsal to center of belly; up011 the belly are 3 rows of srnall circular 
spots which are very irregular as to position. 

This description, modified from Dr. C .  C. Abbott, ili 1)asctl 11po11 2 ~pecin~c~ns,  the larger having a 
total lrr~gtli of 19 incheli (8 inches f r o ~ n  snout to anns, or 1.5 to gill-opening), collectetl in the IIawaiian 
Islands by Dr. J. K. Townsentl in 1835. The species was not obtained by us. 

Pboodosyjki8 nlagnijca Abbott, I'roc. AC. Nnt. Sci. I'hila. 1860, 476, Hawalian Islands; Gunthcr, Cnt., VIII, 66, 1870 (niter 
Abbott) . 

,112/richthya mag~sijlcus, Fowler, I'roc. Ac. Nat. Sci. l'h~lu. 1900, 494, %)I. XVII1, lig. 3 (from Abbott's type). 

40. Myr ich thys  s t y p u r u s  (S~llitli (e Swain). Fig. 10. 

Head 5.3 in trunk; head ancl trunk together slightly longer tlran tail, exceeding the latter by 
length of snout; snoat blr~nt,  5.6 in Ileatl; eye 2.5 in snout, 3 in intt~rorbital space; gape of 111outh 
moderate, extending beyond eye, 3.5 in head; anterior naral tubes turned tlownu.ard, corlspic-uous; 
pofiterior nostrils large; teeth in lo\rer jaw less blunt tllan in ,lI. xyslurua Jordan 6r Gilbert, in 2 
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series in front, becorning 3 posteriorly; 2 rows ( the outer row being larger) of bluntish, conical teeth 
on each side of upper jaw, preceded by a patc41 of 8 on estren~ity of nasal hone; smaller teeth on 
voiner iri a band of 2 series; dorsal and anal fins rather high, the liigl~est part of dorsal exceeding 
length of snout; dorsal beginning a t  nape, a t  a distance from snout equal to half of length of head; 
pectoral short, 1.5 in its base, 1.75 in snout, its free margin lunate; gill-opening oblique, i& width 
eqnaling base of pectoral and 1.75 in isthnius; end of tail rather blunt and little compressed. 

Grountl color, in spirits, light oli\~ac.eous; round 1)rown spots i11 4 series on side, extending on 
dorsal but beco~ning fainter on fin; seconcl series 011 lateral line, the spotv of third lnostly smaller; 
spots of different series sometimes alternating rrgularly, so~netitnes witllout definite order; diameter 
of most of spots in upper 2 series exceeding snont; a fourtll series of much smaller spots (not half the 

Fro. 19.-Jfi/rirh/lr!j8 h/!/l~fil.l~s (Smith &i S\vuin); fn~m tlre type. 

diameter of largest ones) along side of belly, allnost disapl~earirlg on tail; small, irregular, Inore or 
less cbonfluent spots on upper half of (torpal, the fin ~larruwly margined \\ ith \\.liitish; aria1 plain, light 
olivaceoua; pectoral with I or 2 small, ol)sc-ure, brown  spot^. 

One fine speri~neii (No. 20817, IT. 8. Nat. Blus.), 21.25 inches in length, \\?as taken a t  Johnston 
Island, about 700 miles sonth\\,est of the I-Iawaiian Isl:mds, in the spring of 1880, by the captain of a 
vessel belonging to the North l'ac,ific- (inano Colnpany. 

Ophichth!lx xtjl]~tr~.xs Smith B Swnill, I'ror. IT. S. Nat. MUs.,  V, 120, dlily 8, IHU,  Johnston Island. 

Gienns 52. CALLECHELYS Kaup. 

Short oral Ilead; straight depressed snout, and rery depressed mandible; fore llostril tube 
dependent, the hintler one situatetl under tlle eye and furnished wit11 :L snlall flap, no pectorals; 
llighly dereloprd domal; less expantli~tl anal; otily a solitary nasal tooth, which is large, dongatetl, 
blunt, and inclineil Lack\\,ard; 8 teeth in~jjlanted in tllc elliptic*nl palatine bone, short, slender, and 
cur\red; a1)out 10 \ro~nerinea, of wllich tlie 6 ,ulterior ones are stoutclr, and ttre arranged in two ro\rs; 
24 teetli stand 011 the entire 1)ortler of the mandible. (ICaup.) This genus contains one American, 
three East Indian, ant1 one tIa\vaiia~l sl)ec-ies, \vhicll agree in the elongate, conlpressed body, abselice 
of pectoral fins, and the anterior insertion of the dorsal. 1x1 other respects Callechelys is close to 
Ophicl~lhtts. 
Callechelys Kaup, Apodes, 28, 1856 ( ( j l l i ~ / ~ c ~ i o t i )  
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41. Callechelys luteus Snyder. Plate 8, fig. 1 .  

Ilead, measured to upper edge of gill-opening, 16.6 in lengtli, 10.5 in head and trunk, 6.7 i11 
tail; snorlt 7.1 in head; cleft of ~ n o r ~ t h  3.4. Body extrernely long ant1 slender, tapering gradually 
fronl head to tail; depth a t  gill-ope~~ing 2.7 in head; width of body 1.4 in  tlepth; gill-pouches 
greatly expanded, making he;ul deeper and broader than body; snout sharp, l~rojecting two-thirds of 
its length beyond lower jaw; eye midway between tip of snout and angle of ~noutli;  tongue small, 
free on sides and at  tip; teeth on jaws and volner projecting back\\~ard, movable though not depress- 
ible; 3 large canines just posterior to nostril tubes, the nietlian one being anterior to tip of lower jaw; 
2 short rows of teeth on vomer, a single row on maxillaries and on lower jaw; anterior nostril with 
a tube equal in length to diameter of eye, inferior in position, I~alfway between tip of snout and end 
of closrd lower jaw; posterior ~~os t r i l s  on lip, below the eye, provitled wit11 an anterior, valre-like flap; 
gill-openings slit-like, inferior, distance between lower edges of openings eclual to half the lrnptll of 
snout; witlth of gi l l -op4ng equal to distance frorn tip of snout to posterior border of eye. Dorsal 
inserted on ocac-ipot above angle of moutli; height a t  a point above gill-slit equal to distance between 
tilt of snout ant1 posterior border of eye, al~ove aria1 opening equal to uidth of gill-slit; fill not reatah- 
ing tip of tail; r~~e~nbranc.  thin, tlie rays being dititi11c.tly visible; anal insrrtetl imn~et l i a te l~  behind 
vent, its hciglit equal to ht~lf the witlth of gill-opening; tip of tail sharp, there being no caudal fin; 
pectorals absent. 

Color in alcohol, white, rather finely l~lotclied with brownish black, the spots not so nulilerous on 
\.entral sr~rfatse as rlsewliere; fins colored like botly. 111 life, the upper parts, inclutling dorsal fin, sre  
white, rr~ottletl with blac-k ant1 le~non-yellow; under p:~rts white, rather sparsely mottled with black, 
except on throat, where the tipots are nunlerous. 

One example, 22.3 inches long, c a ~ ~ g l i t  \vhiltl s w i n ~ ~ i ~ i n g  about tlie ship at niglit, attracted by the 
lights. 

Type, No. 50864, U. S. Nat. Mus., southern coast of lfolokai. 

Culleclrcl!/s lr~terts Snyder, Bull. U. 9. Fish Comm., XXII, 1902 (6t111. 19, 1904), 517, 111. 3, f ig .  6, Albatross Station 38a1, near 
the  southern coast of Molokai. 

Family XXXII. MOKI NGUIDX:'. 

Body cylintlrical, more or less slentler, the tail much shorter than rest of body, usually bluntish, 
with a An a t  the top. Posterior nostrils in front of the sn~all eye; month sn~all;  teeth sniall, nniserial; 
gill-openings rather narrow, inferior; hcart placed far behintl the gills; pectorals sinail or wanting; 
dorsal fin low, xr~ostly confinetl to the tail. 81nall eels of the tropical seas, often very slender or 
\\,ornl-like, ant1 noted for tho extrenre sl~ortness of the tail. T l ~ e  genera are closely related and 2 of 
then), Moringclu (=Ruitnbouro=$tilOiS~:us) and i l~~ lc t l t r lh i t i ch t l~~~s ,  are found in the West Indies as well as 
in  the East. 

Genus 63. MORINOUA Oray. 

Characters inc-lutled with those of tlie fanlily. 

AIori?rgrcu. Gray, 111. Ind. Zool., 11, fig. I ( l ir~earix) ,  
Stilbincria Jordan & Bollmal~, I'roc. IJ. S. Nnt. MIIS. 1888, 641 ( ~ d w a ~ . d ~ i ) .  

42. Moringua hawaiiensis Snytler. Plate 8, fig. 2. 

Head, measured to gill-opening, 15.4 in Iengtl~; tail 3.3; tleptl~ 4.16 in head. Body cylindric-al 
and extremely elongate, the tail tapering to a sharp point; s11o11t pointed, its lengtli 6.7 in Iieacl; 
lower jaw projecting beyond upper a dista11c.e equal to tli:imeter of pupil; cleft of nloutli extending 
beyolid eye a tlixtanre equal to pupil; teeth on jaws and vouler sharp, long, and fang-like anteriorly; 
tongue adnatr to floor of ~nonth ;  eye vrry sn1a11, the tlian~eter equ:ll to about 5 in snout; gill-opening 
a vertical slit, equal to 1.7 in lengtll of snout; lateral linr sliglitly arclietl above bmnrhial c h a ~ ~ ~ l ) e r ,  
discontinued about a Iieatl's lengtl~ fron~ tilt of tail; nurnl~er of 1)ores 113. I'ec-toralti ltrrsent, n~inute, 
the rays easily distingui~hable; the 1wse equal to half the gill-opening, length a little less than 
diameter of pupil; dorsal and anal fins scarcely developed, indicated by slight ridges c.ornulencing 
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about a head's length behint1 anal opening, growing larger and tnore tlistinct in region where lateral 
line ceases; caudal fin.distinct, poit~tetl, its length equal to width of interorbital space. 

Color in alcohol pale brown, no spots or bars. 
One specimen, 12.6 in(-lies long, from Honolnlu reef. Type, No. 50865, 1J. 8. Nat. Mus. 
Closely related to Jf.  javvr~ic~~s of the ICast Indies, but differing from that species as described in 

having pectoral fins with tlistincst rays, longer head, and longer tail. 

illoriny~~u huwaiie~iain Snyder, Bull. U. S. Fh11 (:omu~., XXII, 1902 (Jtrn. 19, 190-I), 617, pI. 3, fig. 6, Honolulu. 

Family XXXIII. MUR&NIDZ.- he Morays. 

The h f u r m i d z  represent tlle most degenerate type of eels so far as the skeleton is concerned, and 
they are donbtless the farthest renloved fro111 the nlore typical fishes fro111 \vhicll the eels have 
descended. The essential characters of the falllily are thus statetl by Dr. Gill: 

"Colocephalous Apodals with conic l~e;ttl, fr~lly tlc\~c4opetl opercbnlar appartttqs, long and wide 
ethmoid, posterior ~iiax-illines, pauc.iseria1 tectl~, roundish, lateral 1)rancllial t~pertnres, diversifor111 
vertical fins, pectoral fins (typically) rinpl)rcshed, scaleless skin, rcritric-ted interbranchial slitv and 
very irn~)erfect 1)ranchial skeleton, wit11 the fourth 1)ranchial arch ~nodifietl, strengthened, ancl snp- 
porting pharyngeal ja\vs." 

The Itlorays tilay be readily tlistinguishetl from other eels by their sn~al l  round gill-openings and 1)y 
the absence of pectorals. The body ant1 fins are co\leretl I)y a thick, leittliery skin, the ocacipital region 
is elevated through the cleveloplnent of the strong ~r~usrles  which nlove the lower jaw, anct the ja\vs 
are usually narrow and armed with lrnife-like or else molar teeth. These eels inhabit tropical and 
subtropical waters, being clypecially abundant in (-revices about coral reefs. Many of the species reach 
a large size and all are-voracious and pugt~a(*io~ls. The coloration is ~~st lal ly  strongly tnarked, the 
color-cells being highly specialized. \Ve exclude frunl the Mur:r>nitl:e the genus ilf!/roconger, fro111 St. 
Ilelena, whirl1 has pectoral fins atid is probably the type of a distant fanlily. The relnairting species 
are referable to 10 or 12 genera,   no st of whicl~ are found in America. About 120 species are kno\\-11. 
The h f u r z n i d z  z.vithout fins are tlle s i ~ ~ ~ p l e u t  in xtrartore, but their c*llaracters are those of degraclation, 
anti they are farther fro111 the primitive stoc-k than suczll genera as JTttr:r~ztc or l<rlcl~elyc~o,~e. 

a. Vertical 811s well developed, dorsal beginning on 11cud. 
b. Posterior noslrils tubular: 2 pail8 of n~tst~l burbeis present ................................................ Af~inwzn, p. 87 
bb. Posterior tlostrils n u t  tubular, sor~letiines nit11 u ruihetl bonlcr. 

c. Anterior nostril very it~rge, as large us rye, wit11 diluted border ~uggesting tlre nostril of 11 I~orse..E:~t~-lrrl!~~roa~~u, p. 90 
cc. Anterior nostril not 80 lurge. 

d. Teeth rnostly ncute. 
e. Posterior nostrils with inconnpicuous rirns or none; snout moderate.. ......................... C y l ~ ~ ? ~ o t l ~ o r . ~ ~ ,  p. 91 
ee. Posterior nostrils with conspicuous funnel-form border; snol~t very lung anil l~oillted.. ..... .EILI.!IIII~C~BI.U, 11. 106 

dd. Teeth mostly blilrlt or lnolar ....................................................................... .>:cl~i(l~~a, p. 106 
uu. Vertical fins rudimentary, confined to end of tuil. 

f. Only rrnterior nostrils tubular; tuil t~bo l~ t  us l ~ n g  11s tr1111k. .................................. L7ropt~rygitis, p. 111 
ff. Both anterior und posterior nostrils t~11111t~r; tuil ni11(!11 li110rtt:r tlit~n lr1111 k .................. .Sctttic(cr.iu, p. 112 

Genus 64. MURENA Linnmns. 

This genus, as nom restricted, contains some 10 species, fonnt1 in tropical seas, distipguisl~ed fro111 
Gy11not11orrc.r and front the rest of the fanlily by tlte prclserlcec of 2 paiw of nasal barbels. The name 
Mur:tmct, uriginally applied to all eels, s l t o ~ ~ l d  be restricatetl to tlte group typilied by Afurrel~cl hel t t~a.  
I t  was first litnited by Thunberg & Altl, in 1789, to the eels \vitl~ont 1)ectornl fins, tllose z.\ ith such fins 
being set off as 0l)l~ic-ltll~us. The nonl i~~a l  species of the follo\vi~y key are doabtless color variations of 
a single species. . 

JfUra?~n Linnreus, Syst. Not., Ed. X, 244, 17% (hclnin, etc., utter Aflir:r'~~a Artecli, (:en. Pibe., 23, 1738, in ptwt, irlcluding all 
eels, and Afui.rrnn lilein, 1Iist. Nst. l'ihc., 28, 17.12, in l~u r t ,  inchtdil~g ull eelu wit11o11~ pectorul fills); Thunberg Q 
Ahl ,  Do XInrrerla et Opliicl~lho, 6 ,  1789 (roslric.te(1 to l~(Irs(l, etc., inrhlding spec~ies without pecutorul 8x1s); Gunther, 
atid of autl~orr getier~~lly (not of Hlceker). 

ilfu~zno1)Iiis Lac(.pc\de, Hist. Nut. Poiu'r., \', 630, 1809 (Ir/lciia, etc.) 
Limamurre?iu Kuup, Cat. Apodes, 96, 1856 (guttutu). 
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(1. (:olor. brown, ~ r r i t l ~  ronspir~nons !!,hito spots interminglecl wit11 1)lnck rind 11ro1v11 spots; n nlw of wlrite  pols rrossing 
the \~entr:~l line. 

b. Tile white spots i n  tlrreca longitudinnl rows, tlrc I)rown spots irrt'glllnrly sc'rrttcred ...................... ..law?]~rn, 1). 89 
bb. The wlrite spots smrrller, forming Inore or 1es.s Ainti~rrt vertionl rows; dark l)n~!\m spots ill 2 longitudinnl TOIVY. 

Eatiila, p. 90 
un. Color, brown, with firle yellow I L I I I ~  bln~kisl! s1)ots n~rrl retir~~lnti~lg l i l ~ r ~  .................................. .Enilrras, p. 88 

43. Mursena kailuse ,Tortl:~n & I<\~rrtn:mn. 1'1ate I) ant1 Figs. 20 and 21. 

IIeatl 7 in total length; depth 11.5; eye 14 in lleail; snont 6; interorbital 12; gape 2.75. 
Body short, stout, anti n~otlerately c~otnpressecl; (1ist:inc.e fro111 tip of wont to rent  less than tllatfrorn 

\rent to tip of tail  by:^ tlistancc equal to two-tlrircly length of Irc~atl; 11~a(1 very srllall ant1 pointed; snout 
long, clna(lr:~tc~, the j:i\vs (YJII:~~, the lower cnr\,etl so t11:rt tlle tnoutll t1oc.s not cotnpletrly close; lips 
thirl, the teetll slro\ving; cm-h bitle of nppc3r jaw xr it11 :I single rc=ries of nncqn:il, slrarpislr ritninc-like 
teeth, inside of \\lric.h is :L singlc tleprc~ssil)lc fang-like toot11 near ~niiltlle of side; front of ~rledian line 
\\ it11 2 long, sharl), f:nlg-like, tlel)rcssil>le trcth; sl~nft of vonler witll a single stlries of slrort, movable 
teeth; raclr sitlr of 1owc.r j:~\v with a single wries of uneclnal, sharp c,aninc~.:, tllose in front largest; eye 
stnall, tnitlwny I)c~t\vr~c~n angle of tnonth ant1 tip of snont; anterior lrostrils each i n  a poilltccl filament 
\vho+r Iengtll is ;il)ont I1:tlf tl~:tt of eye, situatc.11 a t  tip of snont just al)ore lip; posterior rlovtrils each 

with a long filament, eqnal to snont in Icngtlr, :ttltl situatetl just :tbo\,r r~nterior edge of rye; inter- 
0rl)ital space very narrow and flat; gill-oprninc stn:~Il, 11e:lrly (-ircnlar; (Ior~~al fin \ , P ~ J ~  lo\\' z~~iterii)rIy, 
inc,rcasing ~nncll in Irc~ight on 1:lil; anal lo\\.. 

(;ronntl color in  life, darlc l)ro\v.r.ri, vitlr line yrllo\v :urtl I)lnc~kislr spots ant1 retic.nlirting lines, the. 
yello\r. I)retlolninating on anterior part of I~otly; en11 of ttril tl:lrlc 1)m'plislr l)ro\vn; etlgr of clorsal ant1 
all J drill tlarlc red, witlr sliort pale 1)nntls l)ortl(~retl wit11 11:trkcr m~tl with s~rr:rll ~ )x l r  ~ l jo t s  intersl)rrsetl; 
gro~~trtl  color of c.hcrk :urtl t l~ roa t  yellow, wit11 piilc sl)ots 1)ortlrrrtl \z it11 1)l:~c.k; j:t\v or:lnge rrtl, 114th 
Ijale 1)lac.k-etlgecl 1):irs; tips of jaws I)rigllt coral rc4; tipr of nostril filatnc~ttts 1)rigIrt retl. 

Color in alcohol, 1)otly ~ ~ i t l l  a gronntl c2010r of light gr:~yisli l)rown, ~narkeil \\.it11 Atre \vl~itisll lines 
or specks, ant1 profnucbly ( ' o ~ ( ~ r ( ~ d  1vit11 Illllllt'rOlIR R I I I ~ I I ,  ronn(1, \virite spots, ea(-Ir ocbc~llatctl with 1)lac.k; 
among t h e ~ e  pre sc.:lttc~retl 1argc.r 1)lacdc sl)ots ant1 I)lotcslres; ~ \ ~ l l i t r  spots sniallert on I)ac81c ant1 largest on 
l)c.lly, when. pornearc2a: Iargc nseye; aI)roatl, t1:~rlr I)ro\vn 1)ar o \ , ~ r  n:ipc2, c.stcbntling on side to le~rcll of 
eyp; top of heatl ant1 snout wit11 fitre \vliitc spots; sitlr of snout with n ~zrll-t1rflnc.d \.c.rtic.aI white l)ar 
al)ont tr~i(l\vay 1)etwcen (lye :~ntl till; a slrort \i7hite line tlo\vnwartl to ~nontll fro111 front of (.ye, :~nd 3 

similar longer one tlowti\vartl :tntl l):~ck\r~:trtl from 1)ostc~rior Iov\.er anglr of eyc; lower jaw crossed Iry 
3 V-shapetl \vhite lmrs opening forward and l~urilc~rctl 1)y tlarlter; tip of jaw \vitli 2 oblique white bars 
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separatetl hy x narroiv I)ro\vn linct; Inst V-sl~apc.tl wl~i te  Lsr estentlil~g acroas mgle of mouth anti fonn- 
inga large wllitr :trc2a at base of u1)l)c.r jaw, l ) c l ~ i ~ ~ t l  whiclr the angle of the 111011th is dark I)rowr~; inside 
of  non nth ~nottled ))row11 i~ncl wl~ite; naral Al:~~ne~~tsii~ottletl  with brobv~~ and white; throat l igl~tbrow~l,  
with large white spots, solllc ol wl~iclr nnitu to for111 obloilg spots or lines; gill-opening not surrounded 
by dark; alml fin dark brown, crossed 1)y al)olit 28 sllort wlrite \jars; posterior portion of tail crossed 
by about 12 distil1c.t l)rit sotnewliat irrclgr~lar verticaal wl~ite bars, n.hicli extend upon tlorsal and anal 
fins; tip of hi1 1)rownish I)lacbk, \\.it11 1 or 2 \\,hitis11 spcc.ks. 

We have esaminetl tlre following s p ~ c ~ i n ~ c n s  of this fonrr: Tlre type, from Kailna, 13a\vitii; a 
sperin~en sent from 1,aysan Islantl I)y Mr. 34as Scl~I.lrn~rnc~r; one fro111 IIo~~olriln, sent by Mr. 15. I,. 
Berndt; one collectctl 1,3' the illbrtlros.~ a t  1Ionolult1, :111<1 :~nnt l~er  : ~ t  ~ t i ~ t i o n  :1881, ill Napili Harbor, 
Mimi. 

This species is subject to great \lari&tions, c~l>ec~i:tlly in color. The for111 dcscribetl by Jenkins 
as Jfi&r:r~1(1 I ( I P L ~ Y ( C  has I)celi tle8cril)etl :IS follo\vs: 

Jl(3ad 3.25 in trrl~ik; Iiratl and trunk 2.25 ill tail; 1.07 in 8no11t; intcrorbital mper 1.5 ill iLye; 
tinout abont 5.3 in lrczatl; ~noritll al>out 2.2. 

Body rather short, tlerp, colnpresscvl, tho tail tapering posteriorly; lieact elongate, tleep, cola- 
1)rclssetl; snorlt long, ronical, pointcttl, tip roundctl, 11ot protlricecl; eyes I;tternl, 111ucl1 nertrer comers of 

~lrontll fhan tip of snout; jaws rather large, equal, 1nout11 not c.on~pletely closing, so that some of the 
tcltltl~ arc al\v:~y,q Inore or I c w  visil)lr: tcaetll in jitwe varying, Nome of thc.111 Inore or less fang-likr, in 2 
hericis in  nppcr jaw posteriorly, the innw rnlargcvl anti tlr1reshil)lr; vo1nc.r \villr 3 large clrl,ressible 
f:t~~gs in front, follo~vetl 1)y :t nrc~(1i:~n sc~ies  of s~n:~Il teet l~;  ~iofitrils ill1 in ~ I I ~ P S ,  t l l ~  posterior ]>air abo~lt  
as long as rye; ir~tc.l-orl)ital sllilcaca v ~ r y  ~r:~r~-o\v;  gill-oj)~ni~lgs ~ ~ n a l l ,  nlto~lt, ~rlid\vtr~. in c1cy)tll of body; 
l~ead  wit11 a 11nt111)c~r of pores; origin of tlor.s;~I nl)orit oycr last tlrird of spac>e I)c~twecn corner of mouth 
and gill-ol)eninp, tire fin rat11c.r lrigll, t1t'crr:tsing 11ostc.riorIy; nn:11 similar to dorsiil; ( 'r~liil~l slnall and 
cbonflrlent wit11 tlorsnl xn(l ali:~l. 

Color ill ]if(,, v c ~ y  I)rigl~t, tile g1~ou11tfnwr.k of ligllt l)ro\vn, with c.onsl)ic*~~oi~s white spots inter- 
winglei1 \\zit11 1)lac.k an(1 l)ro\vn spots; 3 longituclinul rolrs of \vhitc~ spots 011 l)ody, one row 011 outer 
~ilargin of c1trrs:il nuct n ro\v (if large white spots or l~lotc~llc~fi :ica~oss the ventral snrface, largtst l ~ t w e e n  
lread ant1 an:11 fin; 1)lac.k as \ z ~ ( ~ l l  :ts 1)rown spots HII~NII, irr(~glil:lrly ])lil(-c(l, Ijrlt gchne~ally following the 
line of rows of >+llitc, spots; very l)rillim~t retl on s~lorlt :LII(I jit\vs; I I O  (lark ltlargirl to gill-opening. 

Tile al)ovc tl(~sc~il)tion ir~i l > a s ~ d  II~)(>II  t l ~ e  ly11r (NO. 50680, I T .  8. Nat. illus.), u s])cacailnel~ 7.75 inclles 
long, c-ollecteci in  1889 by Dr. Jrnkinti iron1 the ror:\l rc.c~f in front o f  Honolulu. Another esa~nple 
(NO. 03709), 19 inches long, was obtained for lw at J<:rilnt~, Ila\r.sii, 1)y Mr. C~oldsborougl~. 
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The form called Ilfurmn kuuilc by Jenkins is described as follows: 
IIead 7.3; depth 16; tail a little longer than heat1 and trunk; snout 4 In nead; eye 1.5 in snout; 

interorbital 2.25; mouth 2 in  head. 
Body elongate, compressed; tail tapering posteriorly; heacl elongate, pointed, sides ewolle~l a little 

above behind eyes; snout long, slightly cotlvex in profile; rr~outh large; jaw arched, not co~npletely 
(,losing, upper slightly the longer; teeth uniserial in jaws, compressed, with long canines with inter- 
vening srnaller teeth; 2 large depressible canines on vorner; 3 or 4 large depressible canines I)elow eye, 
forming an inner series on each side of upper jaw; l i p t l ~ i n ,  not concealing teeth when mouth is 
closed; eye about midway in length of ~noutli;  nostrils in long tubes, the posterior larger, equal to 
eye; interorbital space flattenetl; gill-opening snrall, 0.75 in eye; roof of moutli wit,ll a single median 
series of small teeth beginning below front ~rrurgit~ of eye and nrtrrting back \\,ell beyond its poste- 
rior margin; dorsal beginning nearly 111idway be1wet.11 corner of tnoutti and gill-opening; caudal small, 
ronnded. 

Color in life, light I)rowtl, with 2 lor~gi tudi~~al  rows of tlrlrk brown spotsl about the diameter of 
snout gradually fading illto one rowr on the ])ostc,rior liortioti of tile tail; 1n:my clear white spots as 
large, or larger tllan pul)il, over Ireatl, I~otly, tills, ant1 tail, trrany of the spots fortning ]nore or less 
distinrt vertical rows over fina ant1 tlorsal portiot~s, S O I I I ~  (-onfluent 011 throat attcl I)elly, eacl~ one 
snrrontttled I)y a d:u-k-l)rown triargirr; about 30 white spots c.rossirig the rentr:tl line; nasal tubes bright 
red; bright retl bars on snout and lo\ver jaw, and bright red nr~tlulatio~rs posterior to angle of ~nouth.  

Color ill alcohol, brown, with the white and dark I)rown  pots tli~tint.t; white spots edged with 
(lark brown; bright retl undulatior~s 1)osterior to angle of tl~outlr fatling out. 

A single specitnen, the type, Yo. 50ti84, U. 6. Nat. Mns. (original No. 304), 13 inches long, taken 
1)y Dr. Jenkins from the roral rocks otr the reef a t  l ionolul~i in 1889. The AILutroxa also obtained an 
exarnple at  station 3881, Napili IIarbor, hlani, i t ]  1902. 

rlf~~.:t!iut k~i i l t i i~  Jofdt~11 &! I ~ ~ Y ~ ~ I I I I L I I I I ,  BIIII. 11. X. Fis l~  Comul. 1902 (Apr. 11, 1905), 165, Kailua, Hawai i  (type, No. 5061.1, 
IJ. S. Nnt. BIIIR.): Snyder, o11. c i l . ,  1902 (Jrrn. 19, 1Y0.1), hlX (1Io11ol11lu: Albutrosr .qttiti011 3881, Nnpili Harbor, Muui). 

d l f ~ ~ ~ s n o  Iamnpra Jcnki~in, Ht111. I:. S. Fisll (:OIIILII., XX11, 1902 (Sept. 21, 1905), 413, fig. 3, Honolulu. (Type, No. 50680. 
U. S. Nat. Illus.) . 

,lfurslru katiila Jenkins, WIIII. IT. S. Fislr Cnrnm., XXII,  1902 (Sept. 23, 190:3), 424, fig. 4, Honolulu. 

Qenus 55. ENCRELYNASSA Kaup. 

Fore ~ ~ o s t r i l  funnel-sliapetl ant1 c,a~)aI)lc of 1)citig H I I I I ~  111) l)y a valvular elongation of its hinder 
boltler. Ilintler nostril  early a8 big as the eye, with a raised 1)ortlrr. Hictus of tlre javs ope11 in 
tlie n~iddle. Nasal bone rt~ac~hirrg as'fitr I)a(-k ar tlre tnitldle of eye, arrned with 27 teet l~ on its 
circutrrferrnc~e, n  airle less o~lc. in t l ~ r  tnitltlle ant1 5 longer ones, bctwet~n the second ant1 t l~ i rd  of \\.liicbh 
stand 3 or 4 stl~all ones, btatwern tlrathirtl ancl fonrtli 4 strlall ontAs, and 1)rtween the fourth ant1 fifth 1 
small one. I'alatit~es 16, nctlereof t l ~ e  S(YY)II(~, o n ~ a r i l  to tlre sixtlr, arc supported before attd brlrind 
by stnall treth; on  t11e in11c.r row tlrrre are 9 longer nc.icnlar treth. On the ~~lesiill line 3. 011 the 
v o ~ r ~ e r i ~ ~ e  no trrorc. tllan 2 srrrall conicis1 toothlets visible. l\latrdibulars, 22 srnaller ones ill the outer, 
and 6 to 8 longer in tlie iuner r(J\V, approxin~atetl to tllc sytnpl~ysis. l'lle chyeH are situated above the 
l~ritldle of t l ~ e  jitws. l'lrrre itrtA 4 1)ores olt the 111)1>er jaw atrd tr~:t~~dil)le tliflitault to fintl in tlre porous 
skin. (I<aup.) 

This getlns is tlisting~tislretl fronr (:!/~ir?~ollrorrrr I)y the clt~largcd and tlilatecl posterior nostril, wlricsl~ 
suggests the nostril of a Ilorse. The tt~otli arc3 very nunloous, sornc1 of t l ~ e t r ~  being long atid ~ l ~ a r p ,  as 
in the Japanese genus i7Ctiru1~irr. These are Inorays of Irngc~ size, found in t l ~ e  I'acific, ~ ) ~ r l l : i l ~ s  all 
belonging to one species; but if so, the variatiotr in tlrcb 11nrrl1)cr of tcartl~ is consitlrrable. 

a. Snout long. 5.6 in heud, eye 3 ill hllolll ...................................................................... blrekcri, P. 90 
uu. Snout shorter, 6.5 in  head; eye 2 ill xnolll ............................................................... vi~iole?tl~ia, p. Y l  

44. lnchelynassa bleekeri I<anp. Plate 10. 

IIead, n~easurtld togill-openi~rg, 7.1 in tire le~lgtlr; dept11 9; stlout 5.5 it1 lienti; eye 3 in st!out; inter- 
orbital space 1.5; cleft of 111out11 1.75 ill Ileatl; origin of dorsal on a vertical passing tt~idway between 
angle of mouth and gill-opening; height of fin about equal to length of snout, the nlembrane very thick 
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and fleshy; anal arising iininediately behind vent, its Iieight equal to one-half the length of snout; 
both dorsal and anal continuous with tlie very s l~ort  caudal; tail slightly longer than head and body; 
anterior nostril located at  a point one-third the distance betwee11 tip of snout and border of eye, the 
edge with ti low, thickened rim and a posterior flap edged with tentacles; posterior nostril situated on 
dorsal side of snout mid\vay between anterior nostril and eye, the opening oval, surrouilded by a 
broad, tliiii tneinbrane; ,tc>eth laiiceo1:tte-ca~lines, tlie lateral notches not evident on some of thesn~aller 
ones; those of upper jaw in 2 rows, the inner ones larger, their length about equal to two-thirds the 
dia~neter of eye; a row of 4 or 5 long teeth 011 vomer, followed by a short row of small teeth; anterior 
romerine teeth ant1 those of inner series of jaw depressible; teeth of lower jaw in 2 series, the inner 
row having 4 or 5 large, depressible ones; width of gill-opening equal to or slightly rnore than half the 
length of snout. 

Color in alcohol, brownish, with a few small, darker spots srattered over tlie body. 
A very large esaniple, 52 inclles long, :ipp:~rently identical with tlie sc~a~ltily described Etrcl~elynnusa 

b1eeke1.i of Icaup, was obtainetl a t  I-lonolulu. Another, equally large, \\.:is taken a t  Sanloa in 1902. 

E~~clrely~irissa blrrkrri Iiunp, i l l  Wicgmtui11's Arcl~iv 18.55, 214, kill. 10, fig. 3; Rnnp,  Apoden, 72, fig. 56,1856, locality unknown. 

45. Enchelynassa vinolentus (Jordan & ICvertnann). Plate 1S.n 

SIcad 2.87 in trunk; head ant1 trunk a little shorter tll:~n tail; eye 2 in H I ~ O I I ~ ,  1.5 in interorbital 
spare; ~r iou t  8.5 in Iietltl; 111011tll ab011t 2. 

Botly coiripressed, rather ticel); head compressed, pointed, Inore or less swollen on top; snout 
long, pointed, bent over a t  tip; cye small, tnucli iiearer tip of snout than corner of inouth; niandible 
long, projecting beyond tip of snout and bent up, the lnorttl~ not closing so that only the tips of the jawe 
~neet ;  lips ratlier thin, not concealing tlie teeth; teeth biserial, of ttiore or less irregular size, those in 
inner series inuc-h larger antl also deprcwible like the few large vonierine fangs; anterior nostrils in 
rather large tubes, situated 0.67 of an eye ~liaineter froill tipof snout, and the posterior nostrils a t  some 
little distance above arid :iriterior to front ~nargin of eye, with their r i ~ n s  soniewhat expanded and 
flattened dowii; interorbital space convex; gill-ol)ening iibout 0.75 of an eye diameter; body inore or 
less wniootlt nnil with thicak, tough skin; lietitl with a nmiib'r of pores; origin of dorsal well before 
gill-ope~iing, or about I:~st third or fourth of sjlacc between corner of lrioutll and the latter; ~narginal 
fit1 around ciid of tail rather narrow. 

Color in alcohol, deep purj)lisll bro\vn, marked all ~ \ ~ c > r  wit11 r r ry   ina all it~distiiict darker spots so 
that it  appears alniost u~tifor~it.  

Tho collections contaii~ a single spechimen, type, No. 50615, U. S. Nat. Mos. (original No. 03726), 
29 inches long, obtainact by Mc~ssr~. Golds1)i)ro11pl~ and Siiidc) a t  liailua, Ilawaii. The ~pecies may be 
identical with 131rc~licly1~ttsscc 11I~pXeri l<aup, but its larger teeth, distinct nasal flap, and higher dorsal and 
aual fins seelit to indicate its tlistinctrirss. 

C?u~~r?iothorax t~i~iolotliis Jorilan SI Ilvcrma~i~i, Bull. U. S. 13isi Comm., XXII, 1902 (Apr. 11, 1005), 165, Kailua, Hawaii. 
f 1Ut~riciii~ CLL?L~?~(L  Qlioy & (itiim~trd, Voy. LJrfitlie, 247, 1824, Rawak utid Waigiou Islands. 

Genus 66. GYMNOTHORAX Blooh & Sohneider. The Morays. "Puuhi." 

This genusc, as here ullttels~tood, cotnprises tlte great bulk of the Alt~rznidz, including nearly 811 
tlie specien with sharp teeth, tl~ch body iiorm:illy formed, only tlie anterior nostrils tubular, and the 
dorsal fin begiimingon the Iieacl. I'riodo~iopltis, with serrated teeth, ha8 been recognized as a distinct 
genus by Rleeker, but tlie character in question disappears by degrees antl seems not to be suitable for 
generic tlistinctioii. The mornys of this gc3nns arc a b l i n d a ~ ~ t  in the tropical seas, where 
sonte of them reac-11 a great size. 1'ltc.y are the inost a(-tive and vortu~ious of the eels, often showing 
iiinch pugnacity. Most of them li\?c in slrallow water nbont rocks or reefs. 
(i!ln~?tothoraz Bloc.11, Icllthyologin, XII, 71, 1797 (rr,l;ctilalis). 
L~~codoiitix McClellti~~d, CtilclittnJollrn. Nut. lliat., V, 1844, 17.1 (literala-tile), 
T1i:~roiZotitix hlcClcllti~id, Ct~lt!ul t t~ .1(11ir1i. Nat. I-Ii~t., V ,  1844, 174 (rct icl t latn=le~8cl~it i~) .  
PSidcru Ktlup, Cat. Apodcs, 70, 18B(i (vomorinc turth inoltir) (1,fc.i'evi). 
Pol2/araiiodoib Kaup, 1. c., 96, 1856 (k1~hl i=1)01~t~ru11o~Zi1~~) .  

-- . . -. 

aPlate labeled Qymi~ofho~ax vinoknlus. 
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Tn~sii~pi~is Knup, Ncue Aiilnlinlicl~e Fisohc cles Hnmburger >Insc!nrns Nrnzl~trag 1, 1859, ill Abhand. Nuturwissensrl~uft, IV, 
1858-186ti (rr~eo.ll~lrcrli=f~crrcl~ria.). 

I+iodo?lol)icis Krrllp, 1. c., 22. 1859 (oc~i!lL~~llkr(lts). 
Xri~mrrr:r~iru Giranl, U. S. hIex. Honl~d. Surv., Bisli.. 76, 1859 (~cir/vo~i~a,:r/iicci!~c-orellatus). 
P s e u d o ~ ~ ~ ~ ~ r a ~ ? r u  Johnson, I'roc. Zool. Soc. Loncio~i 1861, 167 (nlutlel'ensix). 

a. Votner wit11 teeth. 
b. \'omerinc teeth shnrp and pointed. 

c. Teet l~ in  more than 1 series it] one or bo t l~  jaws. 
11. Teeth bixerirrl in errcli jrirv. 

e. .Iuwx not completely closing, tlie teeth not concealed by the lips. 
f. .Jutvsnboliteq~~r~l ................................................................................... eurosl?rn, I). 92 

ee. Jrr\vs co~nplelcly (.losing, the tretli c c ~ ~ ~ o ~ ~ l e c l  by l l ~ e  lips. 
g. llye cotnpawtively smell, 2.67 ill snout ......................................................... .lc~?lsn?rrts, 11. 93 
gg. 1Sye Irtrger, 1.G in snolit ...................................................................... .?~rclr~n{j~~is. 11. $,I 

drl. Teeth in nrieqnul r1111nber of series in  11pper tnnl lorver jtrw. 
h .  Vonler wit11 lnrgc: ~lcpressil~le flrngs in front. 

i. Vomcr without tcctli excc!pting tllc lnngs; tcetlr l~ineritrl ill llpl~cr jr~rv nnd ur~isrrit~l in lower. 
!/ri~~~ilicn?r~la, 11. 94 

ii. Vo~ner \!'it11 n series of nt>c~lit ii smriller Lcetll on slit~ft I~e~icles the fangs in frnllt; Lertl~ biacrial 
nntcriorly rlr~tl triscrirll pistc~riorly in clppcr j ~ ~ r n ;  biscrial nr~tt'riorly 111111 1111is(~rir11 110ste- 
riorly in lower ...................................................................... ..rreorlrx, p. 95 

hh. Vomcr a i thont  11rrge frr~~gs. 
...... ,j. Tectll of lnwcr jrrw llnistsrinl; vnmer rvit11 n singlr mctlian scrirs of slntrll teetll.. lclceonlirlrrs, p. 90 

............................ jj. l'(tctli of Inwor jaw I~ i se r i~~ l :  \'orner \!'it11 3 ~ l ~ o r t  SIIILFI) tet~tll ~~~( r i i r l~ r :~~ ,  11. 97 
cc. Teet l~ ~~~list.rirrl in  encli jnrv. 

k.  Voniurinc tcctli not Inrgc nnd fnng-likc. 
I. Vomcr wit11 rt nlw of ~1nu11 shnrp tec*ll~; jrirvs CIIIIILI ................................... . ? I I I I c ~ ~ ~ ~ ,  1). 97 
IL. Vorner wit11 only 5 sn~rrll t('ct11; I c ) r r ~ ( ~  jury xi~tn(:~~littt l)rojecting ...................... .hrr~ctlli, 11. 98 

kk. Von~$v.il~c. tt.1.111 large nncl Er~ng-likv, dr j r re~~ibl? .  
?,I. \'omcr rvitlr ~nnneronr tcetl~. 

. 

91. Vonicrine tc.etli not forming n fork in Iront .................................... .rt?~delnlrra, 11. 98 
7111. V o n ~ c r i ~ ~ c  tecntll fr~rming a fork in fnnit.. ................................ .jl(cr~i11ta1'girrcitlkr(l18, p. 89 

alrrc. \'omrr \vith 1,111 low Irrrge f~nlg-like clieprc-ssil~lr tc'rtl~. , 
o. Votner wit11 1,111 I Ering ................................................... .!/~,[(I~b~rr~c({//ii, 11. 100 
no. Vo1nc.r \\.it11 but 2 or 3 fangs.. .................................................. .l~t'I~lli, 11. 100 

bb. Vomeril~e teet l~  sl~ort ~ r n d  blunt, or rounr~lecl. 
p. Anterior nostril in n long tnbc!, ~tbont 2 in tLyc. 

... (1. Tnil 1~1intc.11, lnoderrttcly slenclrr; 111o11111 110t con~j~letely ~10si11g.. .~lc i~r t l~rck~c~ri ,  11. 101 
gq. 'rtril blnnt; mouth co~ny~lett~ly czl~~sing. 

.................................................... T.  ICyt: ltrrge, 1.16 in s111111t ililo~lis, p. 102 
................................................. vr. Eye smttll, 2.5 in snont.. .?ruttilr{/i, p. 103 

........................... pp Al~leror nostril in sllorl tlll~c, Inorl! tllun 2 ill cyc*.. ./~ictrrs, 11. 105 
..................................................................................... uu. Vomer tootllless . X ( ~ V / ~ I J ~ ~ / ~ I I I ~ I , Y ,  p. 104 

46. Gymnothorax eurostus (Bbbo tk ) .  

liead large,  depressed ;  the facial o u t l i n e  very s l i g h t l y  Oblique; e y e  large,  c i rcular ,  s l igh t ly  b e h i n d  

extre lni ty  of snout, a n d  1.5 tlian~rtercc d i s t a n t ;  jaws of ecluitl 1~11gtl1, r a t l l r r  hlentler,  t l l r  l o w e r  \ r i t h  a 
s l i g h t  ul,ww.tl c<nrvck at its e x t r r ~ n i t y  111:iliinfi t i l t> litrge ~ n i l r l d i ~ ) l l l a r  tertll ~ ) a r t i a l l p  vis ible  when ~ n o u t h  
i s  closed; nasa l  ttaeth 10, 1)isc1rial, t h e  i1111er To\\. t \ \  i ( v  BCi l a rg?  :w t l ~ c  ou te r ,  (-oni( ' i~l,  acute, anti ~ v i t h  a 
dec ided  inwart1  i n ( ' l i n : ~ t i i ~ ~ ~ ;  1)alittine tc1etlr, 28 ill t l ~ e  o[ltcr ~.otr, 0 ill  tlrc illr~cbr, t l ~ e  for111er short, I ferg 

lrlucll c-o~n~)rrssetl, a c u t e  ant1 \\it11 :LII i ~ ~ \ r : t r i l  i~icnlinlttion; t l ~ t .  i n n e r  s c r i r s  wi t lc ly  set, of vtrrious 

IellgtIls, :u~cl n ro re  t h a n  twicae 21s largtb aa  thohe  of o u t e r  roa., a grtpc' i n  t l i e  sc~r i e s  b e g i n n i n g  pos te r io r ly  

oppc~~ite j )oster ior  ~ r l a r g i n  o f  o r b i t  and ceacc i~~g  ol)positc. a n t r r i o r  etlgc. of o r b i t ;  vonlerint.  teetl~ 12, 9 of 
w h i c h  are in a t l i rect  l inc ,  t i l e  remaining 3 cw~~currc~nt  wit11 111~2 cr~~tr:ll  :$ of tire ser ies ;  l o w e r  j aw armed 
~ i t h  a c o ~ n p l e l n e n t  o f  24 c o n ~ p r e s s e t l ,  a c n t c  tec2tll h a v i n g  a cleritledly i n u a r t l  i n c l i ~ l a t i o n ,  the pos te r io r  

' 1 2  o f  tl~el-e c.losclly set in :in u ~ ~ b r o k c ~ l  ~eries, a~ltl the a n t e r i o r  1 2  a r r a n g e d  in paircc, except at the 
e x t r e m i t y  of t l ~ e  j a w  ~v11e1.e t l~ey  for111 2 srlu;Lre patches of 4 t t ~ c . t l ~ ;  foltl clf skin e n v e l o p i n g  dorsal f in  

very t l l ick,  :tnd a r i + i n g  behind oc.cipnt n e a r l y  perpcntlitrularly; fin of n n i f o r m  h e i g h t  for t w o - t h i r d s  its 
l e n g t h ,  t11enc.e s lo\vly  t lecrcasing t o  i t r  t c . rn~ ina t ion .  

Co lo r  i n  a l c o l ~ o l  l ~ c a t l  :111(1 k)i11ly t ~ n i f o r ~ ~ ~  rccldish I ) rown ,  n e a r l y  b l a c k  upon the u n d e r  surhce of 
ta i l ;  b o d y  e v e r y w h e r e  ~ l ~ i n u t e l y  spo t t e t l  all(( rrtic.ulatc.(l w i t h  pair yellowixll.  ( A h h o t t . )  

T h i s  species  i s  known o n l y  fro111 Bbbott's t y p e  ( N o .  984, Ac. Nat. Sci. l'llila.), a s l ~ e c i l n e n  vollected 
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in 1835 by Dr. J. I<. Townsend in t,he llawaiian  island^, nieasnring 13.5 inches in length, and 1.5 
inches fro111 tip of s l~out  t,o gill-opening, or O inches to anus. 

Tltyrsoi(lea c~~ros1.n ribbolt, I'roc. Ac. N;it. S(!i. I'hilti. 1860, 0 8 ,  Hawaiian Islands; G i i t ~ t l ~ c v ' ,  Cat., VIII,  94, l H i O  (no  
clcsrriptio~~). 

I,?/codoi~tis e ~ i r o ~ k i ,  I ' .o~Ier,  Proc:. A(:. Nat. SC~. I'hilii. 1000, .1!14, p1. X V I I I ,  fig. '1 (8b l )o t t ' n  type). 

47. Gymnothorax laysanus (Steinclachmer). I'late 12 atltl Fig. 22. 

1Iead 2.8 in trunk; tail longer than 11c.atl 1)y tllc. lcngtl~ of tlle latter witl~out eye an(1 snont; eye 
1.67 in snout, 1.5 in inte~orbital sl>itc8e; qnor~t (i i r ~  11eiul; interor1)ital s1):tc.e 7; tnoutli 2 and an eye 
tliametc,r in heatl. 

Body rathcr clcel) ant1 con~pressed; tail tapcaring at  it8 c.strentity to a ratl~er sllarp poirit; lreatl 
poi~~tecl ant1 con11)rc~ssecl; snont pointed, file tip r01111(1cd; cye nttl~tsr s ~ ~ ~ a l l ,  111t1c11 neawr corner o f  
i~louth than tip of snout; lnontl~ horixo~ltal and jaws cclu:tI; tcetl~ in jaws biserial, tlle inner series t11e 
larger ant1 depressi1)lc; vomeritlc tect l~ poi~~tet l  :11ic1 in a s i l l~ le  series; e:tcll jaw \\,it11 son~e  cnlargcd 
r:inines in front, \vhicll are tlepressiblr.; :tnterior nostril in s111all trll~e a t  tip of s~lout; posterior l~ovtril 
over front of eye abo\.c; gill-opcnings smallcr than eye; I)otly illore or 11~3s b111ootl1; lleacl \\,it11 few 
pores; origin of dorsal a little 1Ie:irer corner of 1nout11 than gill-olx111i11g; An at-out~tl end of tail Inore 
or less pointed. 

Color in alcohol, dark brown al~ove; I)rlly and lo\vc,r surlace pale; e\7ery\vht~re reticulated, speckled 
or n~ottletl \\ ith darker, or 1)lackish t)ro\vn on upper 1)ortions. The above description is fro111 a speci- 

men (No. 04913) 10 incl~cs long, fro111 I l o ~ ~ o l t ~ l n .  Tilt. sl~ecies s1101vs c*onsitleral)lo variation in c*olor 
and other c11ar:tctc.r~ wit11 age. 

Color in Iifcb (No. 03357), l~rown, l~rc~fnscly covered wit11 rat11c.r large rou~idish black  pots, 
interspersed among which arc   no re nun1erous ant1 111uc*l1 s~l~nl lvr  white specks, these 111orc or less 
nniformly distributed over the body and fins; edgcs of c1ors:tl iuid anal fins darker; til) of ca:luclal 
~larrowly edged with white. 

The young m:ty be described as follows, fro111 n spec*imen 4.5 i~lcI~<:s 1o11g (NO. 04!)10), taketi on 
the reef a t  IIonolulu, August 15, 1901. 

1Iead 2 in trunk; heacl ancl trunk al)out 1.3 it1 tail; rye nl)out 1.5 in srloat, 1 in iuterorbitaLspncc; 
s~iont  5 in head; mouth 2 ant1 a little less than ZIII eye diametcv in head. 

Body elongate ant1 ~on~l)ress(~d;  I~eatl ~l~oderately con~prc,ssed latcritllg, 11ointed; neck swollen 
and a little thic*ker th ru~  1)ody; snout sl~ort,  l ) l n ~ ~ t l y  rountlecl, riltl~er tleep; eye slnall, a~~tc r io r ,  ahont 
midway betweell tip of snout atit1 corner of niontl~; nloutll ]:irgr, ja\\~s 11c:trly equal, or s~lout  only 
very sliglltly protruding and \vhell closet1 tlle lips elitircly concealing the teeth; teeth in 2 rows along 
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edgesof upper jaw extending posteriorly to eye at least; teeth in manclible in asingle series, very unequal 
and anteriorly from the symphysis about 4 enlarged canines forming a short inner series; rotner with 
2 large fangs, the posterior the larger; anterior nostril in a $art fleshy tube; interorhital spare rather 
flat; gill-openings small; body sr~iootl~, a few longitutlinal wrinkles about brancllial region of head; 
head with a number of pores, esprcially along upper jaw; origin of dorsal well anterior to gill-opening; 
dorsal and anal each rather high; caudal ending in a roundetl point. 

Color in alcohol, dark brown, variegated with 4 rows of longitudi~ial ahitisll spots, the third or 
series next to lowest not continued to end of tail; a n n ~ n l ~ c r  of sitnilar whitisll spots 0x1 the vertical 
fins, head, and belly; many blackish blotches of similar size between the white spots on I~ody; edge 
of caudal very narrowly white. 

01 this species, which is a1)nntlant in the Hawaiian Islantls, we have a illore or less complete 
series of specimens, from the young ~)arviOrclncliicsliu to the adult la,~/strnua. Our collertion caontains a 
total of Inore than 30 specimens, ranging iri length from 4.5 to 13.5 inches, and representing the 
followi~~g localities: I-Ionoluln; Waikiki Reef, EIonolulu; Cocoanut Island, IIilo; ant1 Ililo. 

. W I L V X I L ~  la!/~~an(~ Steindnchlier, Atizeiger Ilenks. Ak .  Wisx. \\'ie~i, XVI, June 27, 1900, 177, Laysan Island (coll. Dr. 
Schuiutlslatid, 1896-95); 1)cnks. Ak. Wins. \Vicri, LXX, 515, pl. VI,  fig. 1, 1W0, (Luysun). 

I,llcodo?~liapar~~ibvanchialia Fowler, I'n~c. At:. h'ut. Sci. I'hilr~. 1900 (Nov. 6, 1000), 494, pl. XVIII, lig. 1, Hawaiian Islands. 
G~mnothornx l a ~ s a n ~ i s ,  Jenkins, Bull. U. S. Fisll Comm., XXII,  1901 (Sept. 23,1905), 425 (Nonolulu); Sllyder, 1 .  c. (Jan. 19, 

1904), 518 (Hotlolulu; Hiio). 

48. Gymnothorax meleagris (Shaw). 

Head 2.3 in trunk; tail exceeding head and trunk by length of tnouth; eye 2.67 in snont or 2 in 
interorbital space; snout 5.5 in head; interorbital space 7.25; rnouth 2.25. 

Body rather deep and compressecl; tail tapering posteriorly; head compressed, pointed; snout 
rather long and pointed, the tip ot)tusely rounded; eye small, allout midway between tip of silout and 
corner of mouth; month rattier large; jaws about equal, closing, the thick tough lips concealing the 
teeth; teeth strong and sharp, those in  anterior part of jaws enlarged a r ~ d  canine-like, the von~erine 
in  a single series; nostrils in small tubes at  tip of snont, the posterior pair above and anterior to eye; 
interorbital space convex; gill-opening large, eye about 1.4 in its length; skin sn~ooth and thick; a 
few pores on head; origin of dorsal about ~iiidway between rorner of mouth and gill-opening; caudal 
small ant1 ronndly pointed. 

Color in alcohol, dark b r o ~ n ,  variegated all over hy very numerous sn~all round whitish spots 
with borders darker brown than the body color, those on fins very stl~all; tip of tail narrowly edged 
with white. 

This description is basetl upon a sllec-i~nen (KO. 03391) 32 inc l~ t~s  long, fro111 Ilo~lolulu. Atlotlrer 
stnall example (No. 0'3716), from the sarire locality, is dark brown wit11 a slightly ~)arplish tint; the 
general color between the white spots is more or Itxss 11101tl('cl wit11 darker. I11 life the color (No. 
03391) is olive-brown, mottled n i th  darker, scarc.ely paler helow or darker on fins; 11ody caovered 
everywhere with punctated spots of yellowish ancl yellowisll \\ hite, carh of tlleul darker edged; tip 
of tail white; no margin on fins; angle of nloutll n~~colorecl; gill-opening dnsky; vent dnsky. 

This species is appareritly not colnrnorl in the Ila~\~aiiali  Islands. I t  \\.as not found by L)octor Jenkins, 
and only 2 examples were securetl by us. 

Jft~rsna nleleagris Shnw, h'nt. Illisc.. pl. 220. 1809, Brazil? 
Thyrsoidm chloroslign~ct Kt~lip, (:at. Apod. Fish.. 80, 185li, Seychelles. 
TIt~rsoidea nreleagris, Karip, op. eit.. 91, 1856 (after Richtrrrlnon). 
G!/maolltorax meleagrim, Blecker, Fnunu Madagnut*ur, pl. IV, I'oiss., 75, 1874 (bln~~ritins; Arch. Seychelles); Snyder, Bull. 

U. S. Fish Comin., XXII, 1002 (.Tali. 19, 1904), 518 (Honolulu). 

49. Gymnothorax gracilicauda Jenkins. Fig. 33. 

Head 2.75 in trunk; heat1 and trunk 1.3 in tail; eye 1.5 in snout, one i l l  interorbital space; snout 
5.5 in Iiead; intcrqrbital spare about 9; ~noutli  2.5. 

Body caoinpressed, rattler tleep; tail long and tapering to narrow tip; Iiead elongate, corrlpressed, 
little swolle~i above, blunt in front; stlout rather long, cotnprc~ssetl, convex above, tip blunt; eye mod- 
erate, a little nearer corner of mouth than tip of snout; ~nouth  rather large, horizontal, jaws equal, 
not completely closing; teeth large, powerful, biserial in upper jaw, uniserial in mandible; inner series 
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in upper jaw larger than those of enter series, 4 in number; vomer with 2 large depressible fangs in  
front, otherwise edentulous; anterior nostrils in short tubes near tip of snout, posterior pair without 
tubes, just above eyes; interorbital space narrow, convex; gill-openings sniall; skin rather thin; origin 
of dorsa1 a little nearer gill-opening than corner of mouth; caudal very srnall and roundly pointed. 

Color in alcohol, pale brown, Inore or Irss uniform, ~narked with irregularly formed light brown 
spots arranged in about 40 or lnorc ill-defined transverse bars; these bands not extending on belly or 

FIG. 23.-R!1111?tolhornc gracilicauda Jenkiuc; from the  type. 

ventral srlrface of trunk, or even upon anal fill, though they are all somewhat distinct on the borsal 
An; corner of mouth brown. This rnay 1)e tho young of 6'. steit~daclriccri. 

This description from an exaniple 8.25 inches long, taken a t  Ilonolulu in 1889, by Dr. Jenkins. 
The species is known to us only from the Hawaiian Islands and from 2 examples, the type described 
above and another obtained by tllc Albtrtross off llolokai. 

O~11~no1hora.e gracilicntirla Jenkins, Bii11. IT. 6 .  1pi.h ('trrnm.. SXII ,  19OZ' (Srpt. 23, 1903), ,126, fig. ti, Honolulu; Snyder, 1. r. 
(JUII. 19, 1904), 618 (Albatroqy stt~tioli 3831, s~iltllerrl (*otlet of hlolokai). 

60. Gymnothorax ercodes Jenkins. Fig. 24. 

Head 6.6 in total length, or 8 in ilislltnrct fro111 lip of snont to \rent; tlepth 12; snout 6.6; eye 1.3; 
gape 2.6; tip of finout to vent 1.35 in tail; intcxrorl)ital \vit.lth ~l ighl ly greater than eye, or nearly equal 
to snout. 

Body nloderatrly elongate ant1 111uc.11 con~prcssctl; tail more conlpressed ant1 pointed; mouth 
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rather large, gape reaching heyonil eye a distance equal to length of snout; Io\ver jaw scarcely the 
shorter, not much curvetl; teetli all pointed, in 2 series anteriorly anil :3 ~er ies  posteriorly in upper 
jaw, lower jaw with teeth ill 3 series anteriorly, laterally ant1 ~)osteriorly in a single series; 2 large 
sharp-pointetl depressible teeth on al~tertor part of ~o111er, followetl l)y :t series of sl,or~t 6 ~ l r ~ a l l e r  
teeth on the  haft; anterior l~ostril in 3 8hort tlll)e \vllose length is one-fourtl~ tlialr~eter of eye, 
situated near tip of snout jr1i.t :ll)ove lil); posterior nostril I\ i t l~ont  ttlbe, fiituutetl al)ove ~nargin of eyr 
just in front of vertical t l i ro~~gll  ~l~icltlle of c3yc; gill-slit ~rlotlerate, its l e i ~ g t l ~  1.5 ill cye; origin of dorsal 
~liglltly in front of gi l l -ol~cr~i~~g,  height of f n 3.5 in lrcatl; anal si~r~ilar,  I)nt lower. 

Color ill alcol~ol, botly anil fins light l)row~i on a \\llitish backgrountl, tlle 1)r0\\11 arranged in a 
solnewhat regular network, gi\,ing the. :t~)l)earar~c-c of rows of irrtlistit~ct ~vhi t i s l~   pots snrro~in(le~I by 
polygonal bro\r.riish interspaces, w l ~ i c l ~  am 111ust tlistinct on tail; nu w l ~ i t e  l~ortler to tile fins or tip of 
tail, ant1 1x0 dark area aronn*l gill-opV~~itr(r. 

T t ~ e  only s ~ ~ e c i ~ l t e ~ l  krrowl~ i,r t l ~ e  tyl~e, So.  508.13, U. S. Xitt. 1111s. (origii~:~l ~ t r~ t r~ l )e r  2:35.1), a 
spet.itrlet~ 8.5 inelies Io~rg, ol) ta i~~c(I  1 ) ~ '  the illl)c/l~~o.ss a t  IIo~~olrrln in 1891. 

G!IIILI~(I~/IOI.UC LI.CUCICS J.L.II~III\, HIIII. IT. S. 1~'1\11 ('0111111 , SXII ,  lW.! (SCII~.  23, 180,1), 42h, I I ~ ,  X, Honolulu. 

51. Gymnothorax  leucostictus ,Jtnl~ki~~s. Fig. 25, 

Heac! 2.3 in trunk; head and trunk lehs than Icngtll of ti~il 1)y a bl,ace a triflt. greater tlran length of 
latter; eye about 3 in snout, I ill  i~~tcrorl)ital space; hnont 5.5 ill 11c.it~l; trionth 2.3. 

Body deep, compressed; titil tapering gmtlually postoiorly I\ Irorc. i t  is gleatly compre~sc~l;  l~ead  
compressed, sides above sliglrtly swollel~; R I I ~ I I I ~  (~1ot1g:ltc tl~ollgli 111111c~r sl~ort,  1)11111t, rv1111d(vl, not 
projecting bey01111 ~n:~nclihlc; jaws c\.cbn; tXy(' snfilll, covelet1 IS it11 tllc skill of l~cad,  :I little nearer corner 
of mouth t l la~i  tip of snout; ll~outll I~orizonial, tile raththr tl~iti  l i l ) ~  111ore or less concealing teetli; teet l~ 

rather large, sharp, in several series, or ill a Ijroad 11atc.11 on c.ac11 sitlc of u1)l)er jil\\,, uniherial ill 
~nat~(i i I~Ie;  large czt11ilie8 ill frorit of l )ot l~ jaws, volner wit11 a sittglc I I I ( > ( ~ ~ : L I I  s(>ries of ~II?:LII OIICS; a~~tc>rior 
nostrils in sllort flmlly tuk~cs near tip of fil~out; il~t(~rorl)ital sp:tc.ch uarrolv ant1 cot~rc.r;ly elovatcvl; pill- 
opening8 slnall, a little l)elow ~~li t l ( l le  of its clel)ll~ :tntl :rl)ont ei111:tl lo cytb; llores of I~otly s ~ ~ r a l l ;  origi~l 
of dorsal a little 1)efore corner of 111011tl1, fin ratlrcr 11igl1, and togcfl~cr wit11 a~tal ,  wl1ic.11 is lllorc or I(8rs 
similar, confluent with 8111;tll c:~utlal. 

Color in life, dark I)ro\~n;  l~c~acl, Ijotly, fills, R I I ~ I  titi1 co\,(,r(~iL witll I I I ~ I I I C ~ ~ O I I ~  disli~~(*L \vl~itc spots, 
larger than eye or1 tt~c: trrlr~lr, s ~ r ~ i ~ l l e r  cl~e\vl~c.re; tip of ticil \vl~ife; 111argi11 or g i l l - o ~ ) c . ~ ~ i ~ ~ g  I)ro\vnish- 
l~lack. The two spc,cit~~ens esitniiriccl, titken I J ~  1)r. Jc311ki11s :it 11o11o111111, iirc (1~~11 al~out  6.5 it~cllc~s 
long, a ~ l d  (lo not differ in colurtttiolr. 

The epecnies is distinguisl~c~tl fro111 G. r~wleccyris l)y t l ~ e  lltorch alrtchrior i l ~ s ~ r t i o n  uf t l t ~  (lorpal, :tt~d 
the larger and fcwcr wi~i te  spots, 1vl1ic11 :ire 1argc.r 1111 t l ~ c  trulrk t l ~ ; ~ n  c~lsc\vl~urc~. 

Gynz~~ollrorrix leticoxlictnx .Jclikirle, 131111. 11. S. Fish Coml~~., SSIJ, 1902 ( S c h p t .  23, 1903), 426, lig. 5,  Honolulu. ( T y ~ w ,  SO. 51l(iX1, 
U. 8. Nut. JIun.) 
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52. Gymnothorax  waialum Snyder. Plate 13, fig. 1. 

Head, ~neasured to gill-opening, 8 in length; depth 2 in head; tail 1.9 in  length; snout 5 in 
head; cleft of ~ i ~ o u t l l  2.5 in head. Botly co~npressed, the width in ~niddle of trunk equal to half the 
depth; interorbital space slightly convex; jaws equal; cleft of mouth extending beyond eye :I distance 
equal to longitutlinal diatrieter of eye; midth of suborbital space equal to verticill diatneter of  eye; 
gill-ol)ening an ol)liqne slit equal to vertical tlianleter of eye; teetli in jaws ~nostly long, sharp, and 
depressible, tlie 2 in anterior median part of upper jaw longest, those below eye in 2 series, the outer 
ones sllort and close set; 3 short, sharp tee t l~  on vomer; unterior nostril tubes near tip of snout, their 
height etlual to dianieter of eye; posterior ~lostrils witl~but rims, located above ant1 a little anterior to 
eyes; dorsal insertotl on 1ie:ld anterior to gill-opening; fi l l  Irighest l)osteriorly, itti height brllind nlidcllc 
of tail equal to longitc~dinal diameter of eye; anal insertetl it~nnerliatcly belrintl the vent, al)ont 11slf 
as Irigh as dorsal; cautlal sliglltly longer than I~eight of dorsal. 

Color in al(.oliol, white tiugetl wit11 yello\\-, wit11 0 black l)ands, nearly all encircling the body 
ant1 t~xt'nding on fins; tip of snout \vllitr, tip of tail black; the first 1)I:ic.k ba11t1 covering snout, exc*el)t 
th r  tip 1)etwecn the nostrils, extends I)aclcwarcl l~cyond eyc, ant1 sr~nds ii line do\vn\var~I to corner of 
~ r ~ o r ~ t l l ,  where it  ineets a round, black blotclr; r l i i ~ ~  ant1 throat white; sides of lower jaw black; n wltitc. 
spare between eye and corner of niouth; the sec.ont1 band passes over occbiput, not coml~letit l)elow; 
tl~irtl  1):111(1 inconipletc', passing over back bet\reen gill-o1)~liiiigs, a tlnsky prolongation passing tlo\vn- 
w:ircl behint1 gill-opening; other bantls contpletc, antc.rior ones broader above than l,elo\v, posterior 
ones of about cclnal width tl~rougliout; a narrow, dusky stripe exteilds forward along 1o1vc.r surface 
from \,ent to a point a little nntcrior to gill-openings. 

Tllia spec:ies clo~ely resembles (:. petelli, the young of which it  nlay prove to be. Tlir sl)e(,ies 
differ in color ant1 irl dentition. Tlicl liqlit spaccls on tlic botlp of f:. pctc,lli are retldish bra\\ n ;  on t11e 
anal fin they are white, on tlte dorsiil retldirl~ I)ro\vn borcleretl with \\hitc. ntlnr edge of fin; cautliil 
usually tipped \\,it11 whito; snout rtddisli brown; teet l~ in a single seri(>s, t l~ose of the jaws not del~res- 
silde, except 2 or 3 on anterior 1nct1i:m portion of upper jaw. 

A singlc sl)ecimen, 4.2 inrlles long, fro111 a slr~all title pool in the reef a t  \\Tnialn:~ l h y ,  Oahrl. 

(:!l~~~?~othorfrx r~atial~l:t~ S~~ycler, I3nll. U. S. Bisii COmm., XXII, 1902 (JILII. 19, 1!l04), 620, $11. ti, fig'. 11, Waialua Bay, Oahu. 
('Pypc, No. 50870, U. S. Nat. Iflls.) 

53. Gymnothorax  mucifer ~ n y i e r .  P1:tte 14, iig. 1. 

Ireatl, measured to gill-opening, 3.3 in length; depth 2.25 in Ileacl; snout 5; cleft of ~ n o u t h  2.3. 
Snout rather slentlcr :tntl pointetl, jaws equal, closing co~npletely; tvetli in one series, slcntler, lance- 
like with sliglit c-onstrictions near base, their edges s m o ~ t h ;  3 del)rcssil)le mcdi:ul ranitics in nl)per 
jaw, thc longest (posterior) one equal in lcngth to di:unetcr of eye; a ro\\. of small, sliarp trctli on t l ~ c  
vorner; eye 1 1 1 i d ~ ~ y  between tip of snont and angle of nionth; witltli of flpace between eyes 2 in snout; 
gill-opening a narrow slit eqn:~l to diameter of eye, located on a level with upper lip; nostril tubes 2 
in  eye; posterior ~iostrils with scarcely pcrce1)tible rims, located above and just anterior to eye; 
origin of dorsal anterior to gill-opening a distnncbe (.qua1 to spnccL I)et\\.een tip of snout and posterior 
border of eye; lieigllt of fin above gill-ol)ening cqual to diameter of eye, about 1.33 tinles as higli near 
inidtllo of tail, the membrane not very fleshy; ctnal inserted itn~netliately behincl vent, appearing for 
tnucll of the length like a tl~icltc~lc~d fold of the skin. 

Color in  alcohol, rich dark brown with flakes of white, which arc gatherecl in clouds nntl Itlore or 
less tlefinitc vertical bars; tlic flakes scattered rather evenly on heatl, salrcely perceptible or1 lo\ver 
jaw ant1 snout; throat and bcxlly lighter tllan other parts, the white and 1)rown being abont eclni~l; 
dortial growing darker to\Wrd the edge, ~vherc it  is nearly black, with white flakes like tliose of the 
b d y  arranged in oblique bars; aria1 edged with white; corner of mout11 cl~lrlc; no spot a t  gill-opening. 

The species isreprcscnted l)y a sitlgle exalnplc, typtl, No. 60XG8, U. S. Nat. Mus., from the Ilortolrtl~l 
market. I t  Inensures 13.5 inc-hes from tip of snout to vent. The tail, \vhic.h has been injuretl, ineas- 
nres 14.75 inches in length. 

U~iri?rolhorri.r ?~tztcifer Snyder, Bull. U. S. Fish Comtn., XXII, 1902 (Jnt~. 19, 1904), 619, pl. 5, fig. 9, Honolulu. 
F. C. B. 1903-7 
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54. Gymnothorax bernd t i  Snyder. Plate 15, fig. 2. 

Head, measured to gill-opening, 6.7 in length, 3.8 in tail; depth 1.8 in head; snout 5; cleft of 
mouth 2. Profile, a gently sloping straight line between tip of snout ant1 posterior part of interorbitaI 
space, whence i t  abruptly curves upward over the greatly swollen occipital region; snout slentler 
and pointed; lower jaw projecting slightly beyond upper; mouth closing completely; teeth in a single 
series in each jaw, large, smooth-etlged, close set, firmly elnbetldetl, the anterior ones somewhat longer 
than the others; median canines absent; 5 small teeth on the vomer; nostril tubes equal in  height 
to diameter of pupil; posterior r~ostrils without rims, located above and just posterior to border of 
eye; o r l~ i t  roltnd; width of space between eyes equal to half the distance between tip of snout and 
center of pupil; gill-opening located on a Ievcl with eye, t l ~ e  slit eqnal in width to diameter of eye; 
origin of ilorsal on a vertical midway between gill-opening and corner of nlontll, fin membrane thick 
and flclshy; height of fin near middle of tail equal to half the length of snout; anal inserted imme- 
cliately behind vent, appearing as a ridge of skin, the highest part about 1.7 in eye; length of caudal 
equal to vertical diameter of eye. 

Color gray, with fine brown reticulations over which is a coarse network of brown bands. 
Color in alcohol, white, tinged with brown, more clear along the upper lip, on lower jaw, an11 on 

belly; finely cloudetl and. reticulated with brown, except on jaws anct anal fin, all overlaid with a 
brown-coloretl, coarse network of rather broad bands, the meshes becoming finer on heat1 anti broken 
up into elongate, crooketl spots on jaws; gill-opening brown; dorsal with oblique bars which connect 
with reticulations of body; anal blackish brown, with a broad, white border. 

This description is of the type, No. 50867, 77. 8. Nat. Mus., an example 37 inches long, obtained 
in the IIonolulu market through the kindness of Mr. E. Louis Berndt. Two other specimens of about 
the same size were likewise obtained. One has the fine reticulations less distinct than those of the 
type and the bands of the coarse ones a little narrower, about equal to wiclth of pupil. The snout 
measures 4.2 in hcad; jaws equal. The other, a female, 31 inches long (cotype, No. 12791, L. S. .Jr. 
Univ. Mus.), when compared with the type, has a more slender head, the occipital region being less 
swollen. The color is similar, except that the bands of the large reticulations are narrower ant1 the 
domzl is conspicuously, though narrowly, edged with white. There arc 2 large, depressible fangs in 
the anterior median portion of the upper jaw. 

G. bcmdti may be distinguishetl from a31 other Hawaiian eels by the broad brown reticulations on 
the body. Named for Mr. 5:. Louis Berndt, the rficicnt inspector of fisheries a t  Honolulu. 

Oymno2lmax L.ernrlli Snydcr, Bull. U. S. Fish Comm., XXII, 190'2 (Jan. 10,1904), 518, pl. 4, fig. 8,  Honolulu. 

55. Gymnothorax  undula tus  (LacBpDde). " Puhi laumili." Plate 16. 

Head 2 in trunk; head and trunk a little shorter than tail; eye 2.3 in enout, 1.6 in interorbital 
space; snout 5.67 in head; mouth 2 and an eye diameter in head. 

Body compressed; tail tapering gradually, greatly cornpressecl posteriorly; hcad compressed and 
swollen; snor~t elongate, the tip bluntly pointed and not project,i11g beyontl ~nantlil~le; jaws even; eye 
rattler small, superior and nearer tip of snout than corner of mouth; month l~orizontal, c losi~~g,  
the thick lips completely concealing teeth; teeth large, uniserial, many of them Itlore or less canine- 
like, those along the sides directed backward; votncrine teeth in  a single series, large, fang-like 
depressible; anterior nostrils in  short fleshy tllbes, the posterior pair directly abovc? eyes in front, 
interorbital space convex, the forehead rising rather abruptly behind; pill-openings a little shorter 
than eye; skin very rough, with many fine wrinkles; branchial region of heail with many rather deep 
longitudinal folds or wrinkles; d o r ~ l  beginning much nearer corner of mouth than gill-openjn~; 
caudal rountlly pointed. 

Color in  alcohol, deep purple, brown or blackish, speckled, spotted and reticulated with whitish; 
often very variable. 

Here described from a n  example (No. 04802) 35 inches long, from Ilonolulu. This is one of the 
most abundant eels occurring among the Hawaiian Islands and is also very numerous a t  Samoa. Our 
collection contains more than 40 specimens, all from I-Ionolulu except one dredged 1)y the Albatross 
a t  station 3824, off the southern coast of Molokai, in 222 to 498 fathoms. The specimen8 range in 
length from 10 to 30: inches, the majority of them exceeding 20 inc:lles. 
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t 

1 GYMNOTHORAX WAlALUAE SNYDER. 

2. UROPTERYGIUS LEUCURUS SNYDER. 

4.  HOEN 4 CO., LITH. 
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1 .  GYMNOTHORAX MUCIFER SNYUEli 

2. GYMNOTHORAX XANTHOSTOMUS SNYDER 
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1. GYMNOTHORAX NUTTING1 SNYDER. 

2. GYMNOTHORAX BERNDTI SNYDER. 
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This species is very, savage and voracious. 111 the sto~nacli of one examplo (No. 04813, from 
IIonolala) a Teutltis 7.88 inches long was found, though the eel measured only 30 inches in total length. 
Another eel about 22 inc:hes in length had swalloaetl a large goatfish which, thongli Inore or less 
~nacerated, was as long, if not 111uch longer, than the Z'eulhis ~ntqtioned. 

,l(lmeaopl~is niidr~lala Lncbpede, Hist. Nat. Pojus., V, 629, 644, 1803, South Seas. 
dfiirxiia sinrinortcln Qnoy & Gnimard, Voy. Urrrnic, 247, 1821, Waigiu, Rawak. 
~lf~irwna ?~alwiciei?nci Eydonx & Sonlcpct, Voy. Bonitc, Poiss., 20i, pl. 8, fig. 1, 184!2. Sandwich Islands. 
Jl?i?sz?r(z rni~ccllnln Richnrdsoi~, Vog. Ercb. Terror, Fish., 87, p1. 46, fig. 1-6, 1M7, Western  Australia; Sumatra. 
111711:'c1~n blorhii Blcckcr, Vcrh. Bntnr. (icnoot.. XXV.  49, 1853,'Sibogha: Sumatra. 
I f f i~mia a{jussiri Hlcckcr, h'crt. Tydsch. Ned. ln(l., VIII,  458, 1855, Cqcos Islands. 
Thyrsoitlca rancellaln, I<nup, Ont. Apod. Fish., 56, fig. 59, 1856: nflcr Richnrdnon. 
G?/mibothorm caizcellnttrs, Blccker, Atlns I c l ~ t l ~ . ,  I\', 03, tnb. 17(i, fig. 3, tnh. 157, fig. 2, nnd tnb. 183, lig. 1, 1864 ( R c ~ ~ r o o l c ~ ~ ;  

I'rinmnn: Sumntrn; Batu; Singnpore; Novn-Selmn; Cocos Isl~unds; A n i b o y ~ ~ ~ ~ ) .  
G!/ni?zolhorasngnssi;i, Blcckcr, op. cit., IV, 06, trrb. 186, fig. 2, 18G.I-fi6 (Nova-Selnla: Cocos Islnndn: Amboy~~n) .  
G~n~notho?.c~z Blochi, Uleckcr, op. cit., Ixr, 102, tnb. 180, fig. I ,  1864-G5 (riibogli~r: Snmntm). 
Tliyrsoitlen kntillii Ahbott, I'roc. Ac. h'txt. Sci. I'lliln. 1860, 457, Hawaiian Islands. 
i l f r i~zi~n ?i?rhila, Giinther, Fish. Znnzibnr, 127, 1866; not of Ricl~nrdson. 
~lfrrl:r?rn tiiriItilnln, Giinthcr, Cat., VIII, 110, 18i0 (Znnzlbar: Cocos Islnnds; Bnst Indics; and IIn!!fniin~~ ISIILII~S);  Stre(%ts, 

Bull. U. S. Nnt. Mun., Nos. 7, 77, 187; (Honolulu). 
I,ycotloitlie kniq~i, Fowler, Proc. Ac. Nnt. Sci. Philn. 1900, 494, pl. XVIII, fig. 6 (Abbott's type). 
I.~m1loirlispse1~~EotIi!~1'8oitE~a, Fowler, I'roc. Ac. Nnt. Sci. I'hiln. 1000, 494 (IInmniinu Islnnds): not of BIcckcr. 
Gymnolhornn: ?i?1dt~lntti8, Jenkins, Boll. U. S. Fisli Comn~., XXII,  1902 (Sept. 23, 1903), 426 (t1onoluln); Snyder, op. (:it. 

(Jnn. 19, 1901), 518 (Honolulu; Albntross Stntiorl 3824, off t,lic sor~tllern const of I\Iolokni). 

56. Gymnothorax flavimarginatus (Riippell). I'lnte 17. 

Head 2.8 in trunk; head ant1 trunk shorter t11:tn tail; eye 2.25 in Rll~llt, a l~ont  2 in intprorl)ill 
space; s ~ o u t  5.75 in head. 

Body comprcsscd, tail tapering to a point; 11cacI con~pressctl, bluntly rounded in front; snont rather 
elongate, pointed, rounded above, tip blunt; eye small, a little ncnrer tip of snont than corner of 
mouth; moutll closing, jaws abont even; teeth coverctl with thick skin of lips; tcc~th in jaws ill asingle 
series, some of them canine-likc anteriorly, those on vomer large, fang-like, x11d ilcprrssible; anterior 
nostrils in  short tribes a t  tip of snont, posterior pair al,occ and over eyes; interorbital space convex; 
gill-opening a little longer than eye; skin smooth, and a ~iumber of pores on 11eaii; no lateral line; origin 
of dorsal about nlidway between posterior margin of eye and gill-opening; mudal s~nall,  fornling a 
rounded point. 

Color in  alcohol, dark brown; head in front and fins dusky or \)lackish; hocly everywhere ~nottlecl 
and blotched with deep brown; gill-openings blackish; posterior cdges of clorsal, anal, and tip of 
cautlal very narrowly nlargined with whitish; belly and throat pale. 

Color in  life (No. 03548), very dark brown, nearly black; light interspaces smolry-yellow; outer 
rnargin of vertical fins lemon-yellow, below which the color is I)n'ght green, glatlrlally losing itself in 
dark brown. Color in life of another example (No. 03375), 3 feet long, body and fins n~ottlecl yello\r- 
is11 and brown, brown for~ning irregular granular spots of various sizes, but all Ic~ea than pnpil; fins a 
little darker, no pale cdgcs; gill-opening and angle of mouth black; throat streaks brownish and spots 
on jaws smaller. 

This description is based upon the type of G. thalassopterus, No. 50619, U. S. Nat. Mus., a speci- 
Illen 23 inches long, from lionolulu, which scelns tq I)c identical with this species. 

Our collection contains 17 fine exainple~ of this spccies, all fro111 EIonolulr~, and ranging in length 
fronl 8 to 36 inches. A specimen was obtained in 7889 by Doctor Jenkins and others werc! secl~red hy 
the Albnlross in 1902. One small example was ol)tninotl by us a t  Cocoanut 1~lnntl, a t  Hilo, also ~ e \ ~ c r a l  
young from the reef a t  IVaikiki. Others have been rcccntly received from Mr. IZcrndt, a t  IIonolrrlrr. 

Jf1irz?znpnz1in1asg&?1ata Riippcll, Fisehe des rotbcn Meercs, 110, tnl. 30, fig. 3, 1828, Red Sea. 
~ f r i i - , ~ * i ~ a / l n ~ a i ~ z n ~ ~ i l r n l n ,  Giintllcr, Shore Wshcs, Cllnllcngcr, Zool.. I, I'nrt V1, 61, 1880 (Ho~~o ln ln ) .  
Q~1~1~~1olhornn:pnt~in~argi11~17is, Blcckcr, Atlas Icllth., IV, 9:), pl. fig. 2, nnd p1.178, Og. 9, 1864-05 (pnrl). 
Qymnolhornx Ihnlasao~~tcr~rs Jenkins, Bull. U. S. Fish Comm., XXII, 1wL (Scpt. 23, 1009), 427, pl. 2, Honolulu: S ~ ~ y d c r ,  

op. cit. (Jnn. 10,1904),518 (Honolulu). 
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57. Gymnothorax goldsboroughi Jordan ck 1Cver11ran1-r. Fig. 26. 

Head nearly 3 in trunk (ex(-lusivc of head and tail), or !) in total lengtlr; Iread :uid trunk about 
1.5 in tail; eye 1.75 in snout, 1.2 in interorbital space; snout 5 in Irca(I; ir~terorl)ital s1)ac.e 7.5; ~ n o n t l ~  2. 

Body ratlrer colnpressetl, the tail gradually 1:tpcring narro\vly 1)cIrirrtl; lreatl c-on~pressc.tl, s\vol1(~11 
above‘; snout pointetl, the tip blunt and tlre sit1t.s comprcssc~tl; eye r:ttl~er atn:lll, a trific nearer tip 0 1  
snout t l r ~ n  corner of 1no11tli; nloutl-r large, sriont sliglrtly 1)rojecling beyond m:u~tlil~le; lips r:rther ficshy 
and conc*ealing the tcrtlr wl~cn  tlre ~nontlr is closcacl; tertll i n  a ~itrgle ~c.ric~s in jaws, anfrriorly large 
ant1 canint>-likc, ancl tlrt. rolncr wit11 a single large, t1cpressil)le Fang; :ulterior nostrils a t  tip of snont ill 
s111a1l tn1)c.s; posterior nostrils tlirectly al~ove eye in frolrt; interor1)ital S~):U'(~ nrore or I(ass fliitte~letl 
likc top of xnor~t; gill-ol)rning about t.qn:rl to cyt3; skin s ~ ~ ~ o o t h ;  Itracl \\,it11 :l nutnl)cr of I I I I I ( - ~ I I S  1)ort's; 
origin o f  dorsal a little ntaarcr corner of n-routh than gill-opc.t~ing; cantlal +t~lall. 

Color in al(.ol~ol, I)rown, co\~eretl all over 1)otly c.xcacl)t atrril fin \\ i t11 ront~tl or ronntlislr 11 hite il,ots, 
tlrose on :urtc.rior pnrt of body small, very strlall ant1 nunlerons on I~end, ~ ( ~ O I I I ~ I I ~  1argc.t. on  trunk, 

Fro. 2ti.-Gyi1i?lolhovi1.r !/olrlsbo~~oii(/hi .Tordn~~ ~k Evermnnn; from the type. 

ant1 finally incrc>asitrg v('ry ~ n a c h  in size on tail tvliere they are scnttered :urcl rntller far apart; rzticu- 
lations aronntl the light spots l)lackisl~ l)ro\vn upon posterior pnrt of dorsnl fin, s:ttlre cwlor as Imse of 
:in:~l; ~~rargins of :u-ral and tlorsal fins whitisl~; gill-opening and anus 1)ortlcrcd wit11 I)lackiwl~ l)ro\v~r. 
<it.ncral color of l~otly in life, I)rown, r :~ thc~pa le  olivaccous antr~riorly, :tnd coverc.tl all over \\,it11 si~iall 
\\ l ~ i t c  spots \vhic'lt arc (.lose-set and s~rrall on Iread where the dark color fortns a network; spots sl):irscb 
: L I I ~  irrcagnlnr on posterior parts, a ~ t d  also ~nuclr larger; vent and gill-opcltting clnsky; clorsal c.olor(~1 
likc the bocly, with a bronil white tdgr, growing 1)roader behintl; :ulal dark brown, r~nspotted, a~rtl 
\\,it11 n I)ro:~tl p:tle bortler. 

This species is known from tlre typc, a specimen 21 inc+Ircs l o ~ ~ g ,  obtained 1)y UH ilt I lotiolnl~~, : I I I I ~  

another ex:t~nplc fro111 IIonolulu recordrd 1)y Mr. Gnytler. 

( Jynr? io l l~orn~  !~olrlnl~oroughi Jordl~ll R: Evcrm~uni~, Hn11. U. S. Fislr Comm., XXl I ,  1!)02 ( A l ~ r .  11, Illox), l(i7, Honolulu. ('l'yptb, 
No. CIOIi17, U. S. h r t ~ l .  M U % ) ;  Si~ydcr, op. cit. (Jan. 19, 1904), 618 (IIor~ol~llt~.) 

58. Gymnothorax petelli (15leeker). Fig. 27. 

Head 2.88 ill trunk; tail n little longer than heatl and trunk; eye 2 in snout, 1.3 in interorbital 
space; snout 5.25 in head; interorbital space 8.5; ~nontlr fro111 tip of ~nandiblc 2.25. 

Body rather deep ancl co~npressecl; heatl csotnprcssed, I)ranchial region ant1 top of head swollen; 
snout rattler short and pointed; eye small, a little nearer angle of ~ n o ~ ~ t l i  than tip of snout; mouth 
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large, tlrc ~nandiblc projecting well 1)eyotid snoat, tlre jaws ~blouing; lips rather thick and flesliy, con- 
cealirtg tho tc.c,tl~; teet l~ rolilprcssetl, sharply poitrtetl, in a single series in jaws, sotne of tl~ose in 
anterior part of j:~ws canine-like; vonlerine teeth developetl as 2 or 3 large deprc'ssible fangs on:tnterior 
1)art of roof of 111out11; tulterior ~~os t r i l s  in  sntall to1,eu a t  tip of snont, posterior nostrils al)trvc anterior 
tnargins of eyes; interorbital space co~lvesly fl~ttened; gill-ol~ening ratlrer large, a l~ont  eclual to eye; 
skin btnooth, tough, with some longitutlinal wrinklcs upon lo~rrer snrf:~cbe of Iiet&d; a 11tn11b~r of pores 
on Iread; lateral line complete; origin of dorsal mid~vay bc.twecii corner of ~ n o u t l ~  and gill-ol)ening; 
cauctiil small, roundly pointed. 

Color in life, dull reddisli brown, niarked :tbovd anti or1 side with a nunrber of sliglltly darker fine 
lines; about ?2 verticitl csrossbara of tleep rich I)rown as 1,rond as space bct\vec~tr t l ~ c ~ n ,  and elyen still 
1)rot~tler on postrrior portion of tail; belly and lo\ver s~irface of head light, tliougli the Ilroitd dark 
vertical 1,antls on sides ~neet,  being narrowly constricted in tlie ccnter, $11~ edges a t  tlrrse plac*es 
wlritc; w~rinklcs on tlrrottt with tlark lines; edge of dorsal fin blackisli a ~ r d  \\rhite alternately, tlrc dark 
I~ands iortning a I~lack tnargin 011 each sideof which is a white spot, between wlrich anti tlre succeed- 
ing wliite spot is a blackis11 blotch, tllot~gli only upon the edges of fin; anal similar, but wit11 the white 

tracts pretlominating ant1 witlrout any of tlie gct~cr:~l L)otly color. \Vllen fresh the speritnen sltowt.tl 
a bright c.l~ron~c.-yellow area f ron~  near elid of snont l)ack\\.artl I)clwceri eyes, over top of lre:ttl, t o  H I I ~  

cnc:roncl~ilig oci first brown lvaiitl. Snraller esa~~lp lcs  (lo not sl~o\v tllis ycllo\v. 
Tlic al~ovc. tlescriplion is I)nscd upon a sl)c!ci~~~en (No. 03513) 28 in(~lies long, fron~ 11o1101~11t1, fro111 

whit-11 locality wc 11:rve scvei.ttl otlier csa~ngles. Tho sl)ecimc~ns vary sonre in t.espec.t to t l ~ o  1)and~ 
mc~eting on the  I)elly, in lilany cases only tlie posterior ones being joined. Two esan~pleu olthinetl a t  
Ilonolulu in 1889 by Dr. Jenkins have the white tracts on t l ~ c  ctlgc of the an:tl vc?ry distinct. 

Specitnens \bret.e also obtailretl by tire rll0trtr.o.v~ a t  I lonol~~lr l  in 1903. T l ~ r  7 ~pecinlcns \vl~icli 
l~ave  usatninetl, all from l-Ionolulu, range in lerigtlr fro111 20 to 30 inches. T11e species is c.ornrnon at 
S ~ m o a .  

;U~c~.:ctrti lrckcili Iilcckcr, Ntlt. T. Ned. Irld., XI, 185G, 8.1, Java. 
G ~ ? r i ~ t ~ t k o ~ t t  I('I((!(IcI~I(! JC'IILJIIS, BIIII. U. S. Fish Corrlrii., XXII ,  11102 (Scpt. 23, 190.1), ,127, l i p  7, Honolulu. (Type, No. BU(iW2, 

U. $. Nat. hfirs.): Siiydcr, op. eit. (Jan. 19, l lJ@i) ,  518 (Floilolulri). 

59. Gymnothorax steindachneri Jorcl:u~ S: ISvern~arln. Fig. 28. 

Head 7.3 in letrgtl~; cleptli 9.5; eye 9.5 in head; snout 5; itrterorl)ital 7.2; gape 2; tlistat1c.c f r o ~ t ~  
tip ol snout to vent less t l ~ a n  tlistance fro111 vent to tip of tail by more tllan Itall letigtl~ of hei~ct. 

Botly ~notleratrly long ant1 slender, ~nucll conlgressed; Ile:ld snlall; sut~ut  snl:lll :uid pointed, t l ~ r  
:ttrlcrior dorral profile colrcttre nhove the eyes; the nape and sitles o f  Iieatl niuch swollen; gape long, 
extending far behind eye; lower jaw shorter tltatr tile ul~per, c-urveti so that tlie ~norith does not quite 
cotnpletely close; lipy nroderately thick, entirely covering the teet l~ in the closed mouth; eye slllall, 
about ~tritlv;:ly 1)etweru tip of snout and angle of mouth; teeth on sidcs of upper jaw in a single series, 
rather close-set, short, c ~ o t ~ i ~ ) r e ~ s ~ d :  tri:lngu!ar (.atlines, those in front sc-arcely enlarged; votner with :L 

single row of bluntly rounded teeth; o:~rh sitlc of Io~ver jaw with it single series of rather strong, back- 
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wardly tlirectctl canitles, the anterior ones somewl~at enlarged, those on tip of jaw movable; anterior 
nostril in  it long tube, its length ab?ut lialf dianieter of eye, situated near tip of snout just above lip; 
posterior nostril without tube, just above anterior edge of eye; pores 011 sides of jaws inconspicuouu. 
Origin of dorsal fin about nlidway between gill-ope~lir~g arid angle of mouth, its lieight about equal to 
length of snout; anal si~nilar to soft dorsal, but rnnch lower; tail ~notlerately slender and pointed; a series 
of ir~conspicuous pores along middle of side; gill-opening a long oval slit exceeding diameter of orbit. 

Color in alcohol, pale brown or whitish, sprinkled with ragged or dendritic brown spots fornied 
Inore or less into irregular vertical blotches or crossbands; margins of fins narrowly creamy white or 
yellowish, that of the anal nluch wider; corner of mouth and space about gill-opening deep blackish- 
brown; abont 6 longitutl~nal blackish-brown grooves on lower side of head; under side of lower jaw 
with 2 blackish l o ~ i g i t u d i n ~  lines which meet a t  an acute angle under chin; throat and belly creamy 
white, with few scattered. brownisli markings; sides and top of heail whitish, with small, sparingly 
scattered, irregular brownish spots most numerous around and between the eyes. 

This specics is related to 6'. kiduko (Schlegel), from which i t  differs ~nucll in coloration, being 
much paler and less reticulated, the angle of the  mouth with more I~lack, the gill-opening surrounded 

Fra. 28 . -G~m~~ol lmrax  crteindachncri Jordan & Everrna~ln; nltcr Steiiidnchncr. 

by a broad black area (nearly or quite absent in kidako), and the white border to the dorsal fin much 
more distinct. 

The specimens from Laysan, which Dr. Steindachner identified with J1ur:rnn jlavimarginata 
liiippell, and of \z-hich he gives a good figure, evidently belong to this species. As suspected by Dr. 
Steindachner, the species is quite different froni G. jZauimarginatzy of which we liave examined several 
specinlens frotri Peilang, on the west coast of Sumatra, from Samoa, and fro111 Hawaii. 

Thig description is based upon a speci~nen (No. 03775) 2 feet long, from HonoIuIu. (Type, No. 
50616, U. S. Nat. Mus.) The specie8 is known fro111 tile 2 specimens which Dr. Steindachner had 
from Laysan, 8 obtained by Jenkins in 1889 at  Honolulu, 1 by the Albut~oss at  Honolulu in  1891, 3 
secured 1)y us a t  IIo~iolulu in 1901, a t  least 1 recorded by Mr. Snyder from Honolnlu ill 1902, and 
others recently sent us from IIonolulu by Mr. Berndt. 
.IIUT.:Z~I(L pnaon1ar~/i7rala var., bteindnchncr, Denku. Ak. WIHY. W ~ C I I ,  LXX, 1900, 514,111. VI, fig. 3 (Lnysan); not of ~ l i p p c l l  
Ggw?tolho?a.z ntcintlac)171ei i Jordan cb I~Vcr~lnnn, B1111. U. S. Fisll Comnl., XXII, 1902 ((Apr. 11,1903). IGG, Honolulu; Jenkins, 

op. cit. (Scpt. 23, 1W3),  4'26 (IIo~lolulu); Snyder, op. cit. (Jan. 19, 1904), 518 (IIonolulu) 

60. Gymnothorax hilonis Jordan & Evermann. Plate 18. 

Head 8.2 in lengtli; depth 16; eye 7 in head; snout 6; interorbital 6; gape 2.4; distance from tip 
of snout to vent 1.2 in distance from vent to tip of tail. 

Body rather sliort, ~notlerately compressed, thb tail lrlore vo~npressed and bluntly pointed; liead 
short, the nape swollell; interorbital space broad; a distinct median groove from near tip of snout to 
origin of dorsal; angle of n~ontli  posterior to eye a distance eclual to eye's diameter; lower jaw but 
slightly curved, shorter than the  upper; front of upper jaw with 3 short, bluntly pointed, movable 
teeth; side of upper jaw with a single series of short, pointed canines directed backward; shaft of 
rolner with short, t)lunt teeth; lower jaw 011 each sitle with a single series of rather long, pointed - - 
canines, longest in front and curvet1 back~\~ard;  anterior nostril in :i long tube, abont 2 in eye, near tip 
of r r~out  just above lip; posterior nostril slnall, round, without tubc, ~ i t~ ia te t l  just above anterior part 
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of eye; gill-opening sslnall, its direction o\)liquely forward to\vard nape; a series of 4 pores on each side 
of ripper jaw; si111i1;rr pores on lower jaw. Origin of tlorsal fin on nape n~idway between gill-opening 
a ~ i d  ~liidtlle of eye; tlorsal fin \\ell developed, its greatest Iieight sonlewllat exceedirig length of snout; 
anal sinlilar to dorsal, bnt lower. 

Color in  alcohol, rich velvety 1)lack above, paler below where it  is marl~led and reticulated witli 
narrow wlnite lines; series of pores on side of upper jaw ant1 those on tip of lower, white; cheek ~'it.11 
a few irregular white spots; gill-opening whitish; side of body anteriorly wit11 some small wlnite 
specks and irregular whitish markings; lower jaw with larger, oblong, white cross-lines; dorsal fin rich 
brownis11 black, the edge posteriorly with a narrow, irregular, white border, solnetin~es interrupted 
by black; anal brown, witli a narrow white edge fro111 which extend narrow intrasions of white, 
sonle reaching base of fin; end of tail witli n few s!nall white spots, the tip narrowly white. 

The only known exalilple of this species is the type, No. 50618, U. S. Nat. Mus. (field No. 04902), 
a specimen 9.5 inches long, obtained at  Hilo, Iiawaii. 

G . I { I I ~ ~ ~ o ~ ~ L o ~ ( L . ~  l i i lo~i is  Jordt~11 ~k Evermann, Bull. U. S. Fish Comm., XXII, 190" (Apr. 11, 1IK)3), 167, Hilo. 

61. Gymnothorax  n u t t i n g i  Snyder. Plate 15, fig. 1. 

IIead, ~ n c a u ~ ~ r e d  fro111 tip of snout to gill-opening, G.9 in length, 3.G in head and trunk, 3.3 in tail; 
depth 2 in head; cleft of 111outll 2.2; silout 5.2. Snout rounded, jaws equal, closing completely; lips 
very thick; teeth in :L si~lgle series, fir~nly eml)edded, close-set, largest below ~nictdle of snout, growing 
gr.a(lually slr~aller posteriorly, basal Ilalves with finely serrated edges; no nledian fangs; vomer wit11 
very short, blunt teeth; eye on a vertical passing midway between tip of sno~it  and corner of ~nouth ;  
distanvc! betwee11 eyes 1.35 in snout; anterior ~lostril tube 3 in eye; posterior nostril located above 
ant1 just anterior to margin of eye, its opening wit11 a low rim; gill-opening a narrow slit equal to 
vcrtic-al clianleter of eye, situated on a level with pupil; origin of dorsal on a vertical anterior to 
gill-ol)cni~lg a distance eclual to length of snout, the n ~ e n ~ b r a n e  fleshy, though not greatly tliickened; 
I i e i ~ l ~ t  in  region of vent equal to length of snout; anal inserted innnediately bel~ind vent, its height 
near nliddle of tail equal to di:tn~eter of orbit; tail not slender and pointed, but rather stubby, the dor- 
sal, caudal, and anal fonning a 1)linitly rounded terrninnl fin. 

Color in spirits brown, covered \rith white spots, tlwse 011 head minute and close together, 
scarcely discer~iible on snout and e~ltl  of lower jaw; spots on the body larger and Inore elongate, 
growiiig round on tail, where their diameter is about equal to half that of pupil; gill-opening and corner 
of niontli 't)ro\vn; dorsal spotted like tail, the spots on edge of fin elongate, narrow, and close together, 
coalescing posteriorly to form a white border; anal spotted, with a lvl~ite border. 

The species is represented by :I single individual 31 inches long, obtained in the IIorlolulu market. 
Of tho spotted Ilawaiian eels this species can only be confused with Gynznothorctx golduborozcgl~i, 

which nlay be clistinguished at  a gglane by its slender, pointed tail, the larger, circular spots, and dark 
throat-patch, which are its   no st striking characters. 

G'yni~iol1iora.c ~ ~ ? i l l i i i g i  Snyder, Bull. U. S. Fish Comm., XXII, 1902 (Jan. 19, 1W4), 518, p1. 4, fig. 7, Honolulu. (Typo, No. 
50866, U. S. Nut. MU%) 

62. t3ymnothorax pictus (Ahl). ''Pu7~i knpct'tr." Plate 19. 

Head 2.75 in trunk; head and trunk about eqnal to tail; eye a little over 2 in snout, 1.3 in 
interorbital space; lnouth 3; snout 5.5 in head; interorbital space 9.5. 

Body rather thiclr, rourldly compressed; tail tapering rather thiclrly posteriorly; head compressed, 
so~newhat swollell above, pointed in front; slloclt rather long and pointed, tip somrwhat blunt; eye 
srnall, itbout ~nidway between tip of snout and corner of moutl~;  mouth large, Iiorixontal, closing, 
teeth concenled by the thick lips, snout projecting slightly beyond mandible; teeth powerful, in a 
single series in  jaws, directed backward; teeth on vomer rounded; anterior nostrils in short tubes; 
posterior nostrils above eye in front; interorbital space convex; skin tough, thick, a number of pores 
on head; 110 lateral line; origin of dorsal in last fifth of space between corner of mouth and gill-opening; 
dorsal rather high; caudal short and rounded. 

Color in life (No. 03394), light olive dusted with black, the spots fornling marhlings posteriorly; 
no black on gill-opening; no dark or light edge on dorsal fin; a sIight pale margill on anal; belly pale; 
no black a t  angle of mouth. 
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Color in HICOIIOI, deep brown above, evcrywliere cloutled ant1 ~nottletl wit11 tlarker, also tnarked 
'wit11 very fine pale I~rokcn rcticnlatiot~s, ant1 sitles with rather large blotches of deep I~rowil; lower 
surfac~c of body soiled wl~itislr; gill-ol~cnings l~ale. 

This descri~)tioti is b;tuetl eltiefly upon nu e s a n ~ ~ ) l e  (No. 03724), 28 inc11e.r long, fro111 Icailua, 
Hawaii. Our collection cotrtRins 8 tine spccitnens (Nos. 03710, 03711, 03717, 03720, 03721, 03732,03724, 
and 03725) fro111 the same place, and one (No. 03394) trom Ilonolulu. Other specinlens were obtained 
by tlie Albcilross in 1902 at  Ilonolulu and Puako Bay, I-Ia~caii. 

Length 2 to 4 feet; our specipens range fro111 22 to 40 inches. This species is subject to consider- 
able variation, the form with coarser and darker ~narkings being the Jf. cidertr of Richardson. 

Mur:ciiapicla Ahl, De hlurzna e t  Opliiclito, Dissert., 111, 8, 1)l. 2, fig. 2, 1789, East Indies. 
G ' ! / ~ ~ ~ i ~ o l h o r a . ~ . ~ ~ i c t ? ~ x ,  Bloch 8 Schneider, Syst. IcI~th.,  529, 1801 ( ~ ~ l t c r  Ahl):  Snyder, Brill. U. S. Fish Comm., XXII,  1902 

(,Jan. 19. 1904), 518 (IIonolulu; 1'111rko Bay, 1Inwaii). 
Wami~ol,kispc~?ilheriiie Lnci.pOde, Hist. Nut. I'oiss., V, (i28, 641, 613, 1803, no locality given. 
M~ir:c?~u varicqala Qlioy B Guirn~~rd, Voy. Urar~ie, Zool., 246, pl. 5" fig. 1, 182.1, Guam. 
,4fu?.ziia sidercn ~ i c l ~ n r d s o r ~ ,  Voy. Erebns R I I ~  Terror, PIHII., 85, 1846, Australia. 
,$ f~ irz i~a~l fc i~er i  Bleekcr, Nut. Tyds. Nederl. Ind., V,  lW3, 173, Macassar; Ceram. 
Sidera 1lfcifferi. Kaup, Cat. Apocl. Fish., 70, 1856 (Ccrnm, Mt~cusst~r, Celebes). 
Sidera~~uirllierinn, Kanp, Cat. Apod. Fisll., 71, 1856 (Australia, New Guinea). 
G~/rn7iotliorwl~ctiitlreri?t~~s, Bleeker, Ned. Tyds. Dierk., I ,  16'2, 1863 (Butjun). 

63. Gymnothorax  xan thos tomus  Snytlcr. Plate 14, fig. 2. 

IIeatl, 111casuret1 to gill-openiug 8 in length, 4.5 in tail; tleptlt 1.40 ill head; snout 5; cleft of 
~no~i t l i  1.6. Snout acutely roundetl, lower jaw 1)rojecting slightly; profile froni tip of snout to inter- 
orbital area convex and gently rising, that of uccipital region rising abruptly, t i~icl~al  inuscles well 
tle\.clol)etl; tlianieter of eye 2.5 in snout; wiiltli of spacae bet\veen eyes 1.3 ill s~iont ;  ~nouth  closit~g 
con~pletely, tlre cleft extending al~out  one-tlrirtl its length I)eyond posterior nlargin of orbit; tc.etlt of 
jatjs in :I single series, close set aud firmly i~ubeddcd; those a t  syt11~11ysis s n ~ i ~ l l ;  lateral oncs large 
anteriorly, growing gratlually slnaller posteriorly, the basal t\vo-tliirds of their edges tlenticnlntc; a 
rnetliat~, tlepressible cruiine near tip of upper jaw; vonler without tcetll; anterior nostril tube cclu:~l in 
leiigtll to tliaineter of pupil; posterior nostril with a tninute rim; gill-ol~ening oval, t l ~ e  tlian~eter ec1a:tl 
to 1.5 titiles that of eye, the lower tnargiri on a level wi t l~  ~tioutli. Origin of clorsal on a vcrtic:~l pass- 
ing tnitl\vay between corner of 1nout11 anit anterior edge of gill-opening, inetiibranc flesl~y; lieiglit of 
fin nrar rent,  1.33 in snout; anal inserted itntnecliately 1)ehintl the \,e~it, where it is I ~ a t  a low ridge of 
skill, mnch higher and less fleshy posteriorly, I~eight near its tniddle 1)ortioti equal to half the length 
of snout; caudal sligl~tly longer t l ~ a n  clian~cter of eye. 

Color in life, yello\vish olive on anterior third, beco~ning a rich I~ro\vn posteriorly; hratl a ~ l d  
Ilody coveretl with conspicuons, ligl~t,  ocellatetl fipots, the light 1w-t of wliich is clearly cleiit~etl, tile 
(lark lmrt nlore intense next t l ~ c  \vl~itc, gro\vit~g diffuse without; spots on 11e:1cI very stnall, 0.1 to 0.2 
tlia111eter of eye, placed fro111 1 to 3 titiles their tvidtll frotll. eilcll other, their rct~ters tir~gctl tvitlr 
yellow; behind the gill-opening the 8l)otu grow r:ll)itlly larger for a short tlibt;ttice, tile11 very gratlually 
ir~crease in size to t l ~ e  tail, ~rllere they are nearly :is large as the cbye and 1 to 2 or 3 times their 
tliatneter apart; posteriorly ant1 on the fins the spots arc pure white or erean1 colored; opercles wit11 a 
bro\+,rlish black inargin; t~ioatlt, ~vitltiti ant1 a t  cborncrs, briglit Ietnori-yellow. 

The color in alcohol differs but little fro111 that of tile living cxan~ple. 
Described from the type, No. 5086'3, U. S. Nat. M~is., 35.83 inches long, ol~tained in the Honolulu 

~narket.  Two other examples were obtained fro111 the salne place; one agreeing closely with the type, 
except that the lower jaw projects beyond the upper ;t tlistnnce equal to the di:uneter of tlie eye. The 
belly is \\itllout spots. The other (cotype, No. 127Y2, 1,. S. Jr.  Univ. Mus.) has the body very thick 
and robust, nuclial region greatly enlarged; heat1 7.4; in Iengtll, 4.35 i n  tail; depth 1.67 in head. 

This specieu~nay be known from all other IIawaiiuti eels I)y the yellow n ~ o u t l ~  and the very large, 
dark-bordered, white spots in few rows. 
Q~i~~iiotl ioraz m?~thosloiri~ia Sxlytlcr, Bull. U. S. Pisll Comm., XXII,  1902 (Jun. 19, 1901), ,519, pl. 6, fig. 10, Honolulu. 
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Qenus 57. EURYMYCTERA Kaup. 

T l ~ r  tube of the anterior nostril stretclres considerably beyond the lips, and its tip is dilated above 
ant1 below; 1)ostenor ~loutril snrrou~~detl I)y a funnel-for~netl border, and situated before the eye. 

This g e ~ ~ u s  tliffers fro111 C!/I~L~OLILOTC(.L. in the slel~cler, a c u r ~ ~ i ~ ~ a t c  snout. 
Xt~ryn~yctera Ktiup. Apodc?, 7'2, 1866 (erudells). 

64. Eurymyctera acutirostris (Abbott) . 

lIend mncll compressed, tllc facial outline 111oderately oblique; eye large, circular, equal to 0.2 of 
length of side of llead, ~ n e a s n r i ~ ~ g  fro111 angle of jaws; jaws greatly attenuated, very slender, the 
lower somcwhat the srr~aller ant1 with a gentle up\vartl curve a t  its extle~nity; tcxetll uniserial, 
cor11pressed, very acute, t l ~ r  palatines, r o ~ ~ ~ e r i n e s ,  and ~nandibulars a11 i ~ ~ w a r d l y  directed; the palatine 
teeth 13, of a uniform size, the series con~rrie~lcing belo\\. center of orbit and ter~niliating shortly 
anteriorly to angle of jaws; 12 comprt.ssed acute teeth upon vonler ill a direct line, the anterior toot11 
1n11cl1 tlre largest; 111alldible wit11 20 teetll apolr each side, the tlnterior I of eacli side being nearly 
3 ti111cs the otlreru in size, more widely set, the posterior pair \vitll [L single, colnpressed, rery small 
toot11 bc.twecm them; n a ~ a l  teeth 14, widely set and from 3 to 5 nli~lute teeth bc?t\veen each pair; 3 
teetll 1)lracetl upo~l ~ncsial line, the secondo~le very slender and the longest tooth in 111o~tll; tllc t l~ i rd  
t ~ r i c e  as great in circo~nference, and but little shorter than the secbond tooth; orbits one diameter 
distant, and tlre distance from upper edge of orbit to facial outline equal to distar~ce between lo\\rer 
margin of orbit and free etlgc of nl)l)c'r lip; gill-crpcning ratller s~ilall mnd oldique; pores npon sllout 
and liltc~al line not visi t)le; fold of slriu el~veloping tlorsal fin unnsu:~lly t11in and arising \vithi~l a 
short tlistance of occil)nt, wit11 a slope of about forty-five clcgrecs; gill-opening situated as far 
posteri!rrly to C ~ I I I I I I ~ ~ ~ C C ~ I I I ~ I I ~  of dorsal as tlrat is posterior to :~ngle of jaws; dorsal ti11 equt~l in witltl~ 
to 0.88 witltll of l~ody,  \\ it11 no perccptil)le decrease 1111til i t  approacl~eu posterior cigl~th of botly, \$,hell 
i t  t1ccreasc.q ri11)itlly anil :tt its ter~lli~ration is ouly equal to one-sevc~~t l~  of \vitltl~ of fin ul)on bnc-k. 

Grorn~d color iu :~lcohol, dark hair-brown, nearly black ul)on occiput ant1 cl~eck, : L I I ~ ~  alo~ig base of 
tlo~xal tin; heatl, I)ocly, ant1 110th fills irregularly reticulated \\,it11 narrow b:inds of \\.hite, varying ill 
witltl~ ant1 l)ccoon~ing yrllow olr posterior fifth of dorsal fin, anti upon that portion of body, but ill a 
less degree; 3 I)rokcn lines of 1)lac.k cste~lding along body fro111 angle of jaws to gill-opening; iris cIiro1i1e 
yellow. 

T l~ is  sl)cc*ics iu l z~~own only fro111 Ab1)ott's tylw (No. !)98, illus. l'hila. Acad.) collec~tetl in the 
I-Titwniian 1sl:~ntls in 18:15 by Dr. J .  I<. Townscntl. 
Jftir:('?r(i (i('r[/o~hl~ ih A l ) l ) ~ t t ,  l'roc. Ae. Nt11. Sci. I 'h i l r~ .  lhfi0, I'ili, Hawaiian Islands; (;rllltl~c-r, ('tit., \'Ill, 127, 1870: after 

Abbott. 
I,yrodol~lis ucrif~rosfris, Fowler, I'roc. Ac. Nrtt. Sci. I'hiIt~. IQM, 491, 1'1. XVIII, flg. 5; from Abbott's type. 

Genus 58. ECHIDNA Forster. 

The name Eclticlnta was suggested for these eels long before its applicsatio~~ I)y Cuvier to a genus of 
Australit~u monotrer~~cs (properly called TncI~!~glossiis), axid ineludes s0111e I 2  or 1,5 species, nlost of 
tliern belongi~ig to the western Pacific. They rc1)rc.sent t l ~ c  I~ighest degrro oi ~p~cinlieation aliiolrg 
the nlorays, au (Tro))l~r!/girts reprcsellts the es t re~ne  degradatio~~. Tlre genus is \yell marked, distin- 
guished fro111 the other morays by the blunt teeth. I t  is represc~~ted in Ilt~waiiali waters by 7 nominal 
species. 

Bchidna Forstcr, IC~ichiridion, 31, 1778 (uarie{/da). 
C ' ; '~ tn? io~ t~r~ ,a '~~( i  I~~~cilpOde, 1Iist. Nut. l'oiss,, V, 648, 1803 (tlolinta =s~nrnsorata). 
Uyeinol~sis I<rifi~lesqnc, A I I I L ~ ~ L ~ C  Natorc, 11116, 93 (doliatu). 
P~eilt~pliiu Ktinp, tipodcs, OH, 1856 (ccda~nftis). 

( t .  Vcrtictil fins low, nlinost obsolete; bo(Iy ellcirclcd by l~lt~rlllltillg ligllt and dark rings, 30 to 100 ill nunibcr.. zebra, p. 106 
aa. Vcrtic~il fins wcll dcvclopcd; body rings, wllcn prescnt, brotider, 20 to 30 ill nnmber. 

b. Jaws complctcly closing; body color-rill68 nnrrowcr than eye. 
c. Uppor jaw wit11 I series of tCCtI1 on sides; body with ttbont 27 nurrow bromn bnnds nlternrttillg wit11 

wider light bands; corner of mouth brow witllont distinct blttck #pot .. .. .... . ...... . .... . paclio~r, p. 106 
cc. Uppor jaw with 2 series of teeth on sides; body with about 23 dark bands, indistinct on middlo part 

of body; corncr of montll with a distinct hlac!k spot.. . . . . . . . . . . . . . . . . . . . . . ... .. .. . . . .. . .... obscura, p. 107 
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bb. Jaws not completely clou~ng; body color-rings wider than eye. 
d .  Lower j ~ w  with not more than 2 series of teeth on side% body with alternating light and dark rings, 

the latter 26 in number. 
e. Upper jaw wit11 2 hcries of teeth on sides; body with reddish brown rings completely encirclulg 

it.. ............................ .... .......................................................... . ~ ~ a l a , p .  108 
ee. Upper jaw with 1 series of teeth on  side^; body llot completely encirc:led by the broad, dark brown 

orow-ba~lds.. .............................................................................. . Z O I L O ~ J ~ ~ U ,  1). 109 
d d .  Lower jaw with more than 2 series of teeth on sides; body without alternating light and dark 

rings, except sometimes near the end of tail. 
f. Teeth on #ides of lower jaw apparently i n  3 series; color in Hfe uniform yellowish brown; no 

reticulated dark blotches on sides ........................................................... .leihula, p. 109 
jf. Teeth on sides of lower jaw apparently in  4 aeries; body with from20 to 25 more or less rdieu- 

........................ luted blotches on the side, sometimes solid and band-like near tail .ael)ubsa, 1). 110 

66. Echidna zebra (Shaw) . I'late 20. 

Head 5.2 in trunk; tail a little over 2 in head and trunk; eye 1.8 in snout, 2 in interorbital 
space; snout 7.3 in head; mouth, from tip of snout, 2.75. 

Body rather deep and compressed; head deep, conlpressed, and swollen; eye small, anterior, 
midway between tip of snout and corner of mouth; mouth large, somewhat undulate; snout projecting 
well beyond tip of mandible; lips thick and fleshy; teeth all broad, smooth, and molar-like; anterior 
nostrils i n  fleshy tubes, the posterior pair with their rims slightly elevated, each situated above anterior 
margin of eye; interorbital space elevated, convex, and as the upper profile of head is conceave above 
the eyes the forehead rises somewhat abruptly behind; gill-openings small; skin smooth, very tough 
and thick; no lateral line; pectoral fins obsolete; dorsal beginning behind gill-opening; tail deep, 
strongly co~npressed posteriorly; caudal with its lnargin bluntly rounded. The vertical fills in  our 
specimens are rather low, almost obsolete, and not nearly so well defined as shown in Bleeker's plate. 

Color in  alcohol, deep or dark brown, encircled more or less completely over the body by numerous 
narrow white cross-bars with blackish margins, which fade away into t h e  brown bands between; all of 
the bands or rings are not complete, though they are very seldom forked or broken up into small bars. 

Color i n  life (No. 03543) dark reddish-brown, the dark stripes along or bordering each white band 
or ring darker brown than the general body color. .Another specimen (No. 02994) rich, purplish 
brown throughout, crossed by about 69 pale yellowish rings, each about one-twelfth of an inch in 
width, or less than half the eye. Most of these rings are complete or nearly so, some fragmentary, others 
broken up into spots, soon fading into whitish, and bounded by darker than the general color. 

The above description is based chiefly upon No. 03543, a specimen 31 inches long, obtained a t  
I-Ionolulu. The collection contains also a specimen (No. 02994) 26 inches long from the sallle place, 
ant1 one (No. 03712) from Kailua. Hawaii. Another was obtained by the Albatross a t  IJonolulu ill 
1902. This specie8 was not obtained by  Dr. Jenkins, and does not appear to be abundant among the 
I-Iawaiian Islands, but it ie very abundant a t  Samoa. 

ffymnotlioraz zebra Shaw, Natural. Miscell., IX, plate 322,1797, American seas. 
Gy~niiollrorax zebra, Bloch & Schneider, Syst. Ichth., 628,1801; after Shaw. 
a~ir~noniurxna doliata LncbpBde, 11fst.Nat Poiss., V, 648, 649, pl. 19, fig. 4, 1803, near the coast of N e w  Britain. 
nftcrxna zebra, Cuvier, RLIgne Animal, Ed. I, 234,1817. 
>furur;ena n~olcndiizaris Bennett, Proc. 2001. Soc. London, I, 1833, 32, Mauritius. 
c'~nt1~~on~t~rsitafn8einta Kuup, Cat. Apod. Fish., 103, fig. 69,1856, Muscat; on type of N. mole~idiiiaris of Rennctt. 
Erhana zebra, Bleeker, Atlas, Ichth., IV, 81, pl. 171, flg. 1 , 1 8 6 4 4  (Sumatra; Kajeli, Buro; Amboyna; Timor); Snyder, 

Bull. U. S. Fish Comm., XXII, 1902 (Jan. 19. 1'J04), 520 (Honolulu). 

66. Echidna psalion Jenkins. Fig. 29. 

Head 7.25 in body, or 3.4 in  distance frorn tip of snout to vent; depth 13; snout 5.5; eye slightly 
less than snout and slightly nearer tip of snout than angle of mouth; gape 2.5 in head; tip of snout to 
vent 1.2 in  tail; interorbital about equal to eye. 

Body moderately elongate, compressed posteriorly; tail slender, pointed; gill-opening very small, 
inconspicuous; anterior nostril tubular, about 2 in eye, near tip of snout, well above the lip; posterior 
nostril without tube, oval, above eye just anterior to its middle; a series of pores along upper lip and 
a series on each side of lower jaw; upper jaw with a single series of blunt, conic teeth i n  front, t h o ~ e  
on sides suaaller and in a single series; roof of mouth with 2 series of large molars; vomer in front with 
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a single series of about 3 strong, I)luntly cor~ical, dcprcsuible teetl~; lowrr jaw with 2 uerics of blulit, 
vo~iic teeth, thr  i111ler t l ~ e  litrger; origin of doixal ill front of gill-ope~ling it tlista11c.c equal to one-fourtli 
the heacl. 

Color ill alcol~ol, a series of 27 l~arrow brow11 1)ands alternating with witlcr light baniis, the nar- 
rowest bands lnostly soi~lewllat narrower tl1a11 cye, the broader ones 111ostly Jwice eye; :L series of 

1$1(;. 29.-flchid~~apsciliol~ Jex~kiilu; from tho typo. 

narrow parallel Iwown longitudinal lines on side of 11ead iri front of gill-opening; the ariterior 1)rowll 
band running through eye, the second aron~ltl Itcad posterior to gape; angle of 111011th brown. 

Only oue specimen, type, No. 50685, U. 8. Nnt. &Iue. (origirlal No. 2355), 13 inches lo~lg, 01)tdnetl 
by the Albatross in  1896 a t  Honolulu. 

Echitlna~~saliou Jetlkinu, Bull. U .  S. Fish Coin~n.,  S X I I ,  11)W (Sel~t. 23, I1JOY), 451, fig. 12, Honolulu. 

67. Echidna obscura J e n k i ~ ~ s .  Fig. 30. 

Ilead 8.3 in  tokd lengtl\; depth 17; eye 9.5 ill ileati; snout 5.75; interorhital5.T5; gape 2.8; tiis- 
titllce froin tip of sn01it to vent rrliglltly less than fro111 vent to tip of tail. 

I 

FIG.  30.-flcliidna obscura Jenkins; from the type. 

Body moderately elongate, rather deep and sornewl~at colnpressed; head narrow, sornewhat 
swollerl above; nlouth large, the gape extentling more than a n  eye's diameter beyond eye; lower jaw 
shorter than upper and somewhat curved; eye about midway between tip of snout a ~ l d  angle of mouth; 



108 BULLETIN O F  THE: UNITED STATES FISIC COMMISSION. 

interorbital equals snout; origin of dorsal in front of gill-opening a ndistance equal to length of nloutlr; 
dorsal fin sonrewliat higher than anal, its l~eiglit greater t l ~ a n  lengtl~ of snout; tail colnl~rcs~etl ant1 
moderately slender; a few short conical teeth in anterior parts: of each jaw; 3 series of co~~ica l  teeth ill 
each side of upper jaw; roof of ~ n o u t h  paved witli n~olars, in 2 rows anteriorly, in 4 posteriorly; 
niolars in 2 series in each side of lower jaw; gill-opening small, liarrow, length less tila11 tliarneter 
of eye; anterior nostril tubular, near tip of ~riout,  considerably above niargin of 111out11; posterior 
nostril rounil and inconspicuous, near nlidtlle of upper n~argin of eye. 

Color in alcohol, dark brownish with about 23 dark cross-bands mostly as broad as tleptli of body, . 
indistinct on middle part of body, but quite distinct anteriorly and on tail; alternating ~ i t h  the111 are 
white ones which are narrower than eye and which extend on anal and dorsal fins; the edges of tlie 
bands jagged, the white bands widening toward the belly; extren~e tip of tail brown (in the cotypeu 
the tip is narrowly edged with white); side of lower jaw brown, angle of ~ r i o u t l ~  black wit11 white 
spot in  front or1 lower jaw; gill-opening without dark border. The 2 cotypes show solnc diffcrenccs 
in color. I n  the larger exanlple (No. 2351), 16.5 incl~es long, the I~otly is nlorc: uniforn~ly (lark brown 
and the liglit cross-bands are very indistinct except on tail; in tile other c o t y l ) ~  (No. 2383), 9.5 incl~es 
in length, tlie white cross-bantls are very distinct, all con~pletely encircling the body except 3 or 4 
anterior to vent. 

The species a d s  riot taken by us. Three specimens were obtained by Dr. Jenkins in 1889, the 
type, No. 50686, U. S. Nat. Mus. (field No. 2352), a spccinier~ 13.5 i~rc l~es  long, collcctetl itt 1Ionolalu; 
cotypes, No. 7725, 1,. S. Jr.  Univ. Mus. (field No. 2351), a specin~en 16.5 i ~ ~ c h e s  long; 211itl No. 2754, 
U. S. Fiuh Co~n~nission (field No. 2353), a speci~nen 9.5 i ~ ~ c l i e s  long, both fro111 1Ionolulu. 

Echi<l?iic U ~ Y C U T U  J~tlkills, Bull. U. 8. Fish COUIIU., XXII, 190'' (Sept. 23, 1903), 430, iig 11, Honolulu. 

68. Echidna  zona ta  Fowler. Fig. 31. 

I-Iead 7.2 in total length, or 3.75 in tlisknce froin tip of snout to vclli,; vent about midway 1,etwcen 
tip of snout and tip of tail; depth about 3.2 in head; eye 10 in heatl, 1.0 in snout, or 1 ill intervrbital 
space; lengtl~ of n~outh  2.7 in  head. 

Body motlerately elongate, compressed; tail strongly compressed and pointetl; llcatl s~vollen; 
~rloutll moderate, gape reaching beyond eye a distance equal to lengtll of snout; lower jaw shorter 

FIG. 31.-Er/.('hM?ia zoaata Fowlcr. Tgpc of E. vitccla Jc~~kinu. 

than upper, curved so that the ~rloutll does not close completely; teeth bluntly c-ntni(*, in a single scrit.13 
in front in upper jaw, in 2 serieu laterally; teeth on vorner bluntly conic, in a single seric.8 of :3 tcetll, 
tlepressik)le anteriorly, in a rlou1)le series of molar teeth posteriorly, about 7 tcctll in cacall .qctrics; l o ~ e r  
jaw with a double series of blrilitly conic teeth on each side, and a ~ l ~ e d i a n  series of ni~nilar teeth. 

Color in life, body crossed by 25 (by error 24 in drawing) broad retldish-brown  ionr reticulating 
bands, the witlth of those a t  n~iddle of body exceeding snout ancl eye; the bands t~onipletcly encircling 
the body, and separated by  somewhat narrowrr light bands; tip of snout yellowish white; the iir.ii 
dark band through eye broadening on interorbital space; second dark bantl crossir~g side of head and 
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very broatl on nuclial region; tip of tail narrowly wliite. I n  some of the cotypes, tlie (lark cro~s-bands 
tend to break up below and form reticulations. 

This species is not rare about Ilonol~ilu among tlie coral rocks. I t  apparently does not reacll a 
large size, the exampled in liand ranging fro111 15 inches down to 6 inclies in length. 

EcI~idna ~ril~cta J e n k i n ~  (type, No. 50687, U. S. Nat. Mus., a specimeli 13.5 inches long, obtained a t  
Ilonolulu. Cotypcs, A'o. 7492, L. S. Jr.  Univ. MUR., 15 inc~hen long; No. 2753, U. S. 1" C.; No. 2753, 
Ficltl Museu~n), appears to be identical with this species. Specimen8 were also 01,taitietl by tlie 
.4lhtr/ross s t  IIonololu in  1902. 
1S(.hi(l11rc ror~ula Fo\vlcr, I'roc. Ao. Nt~ t .  Sri. I'hila. l9W (Nov. O), 4Y5, pl. XVIII, fig. 2, Honolulu. (Type, No. 16484. 

l ' l i i l t~ .  A(*.) 
131.hirl1111 ~JII~!/:~IIII~, Vowler, 01). cil. 496 (Honolnlu\; not ol Iticliardso~~. 
JZc/tid~,(c ~'isclfl Jcrlh-ills, Jltill. U. S. Fidl Colnm., XXII, 1902 (Scpt. 25, 1903), 429, fig. 10, Honolulu; Snyder, op. oit. (.It111. 

19, 1901), $21 (Honoluln). 

69. Echidna zonophma J o r d a ~ ~  ~k IEvertnann. IJlat,e 31. 

I1e:itl :3 in trunk, or 6.5 in total; tail longer t l~al i  head and trunk by a little more tliati the snout; 
eyca 2 i l l  ~ n o n t ,  1.6 in interc)fi)ital 8p:Lce; snout 6; interorbital space 7.75; ~nolltti 2.8. 

I%otly t.onrpressetl, (Ire 1:iil tapering rather narrowly posteriorly; I~ t~a t l  deep and compressed, 
poititetl i!i Tront; s~iout  rittlicr long and pointetl, the tip obtusely rounded anti projecting consit1eral)ly 
bc~yontl tlie ~t~itndible; eye 1 3 a ~ h ~ r  srrlall, n~idwey between tip of mandible ant1 corner of tnoutl~; 
111;~ntlible arched I)clow so that only the anterior teetli touch the front of tlle jaw nl)ove, tliougll the 
thick flcshy lips cotic.c.:tl tlirnl all; teeth molar, tllose in front of jaws pointed; anterior nostrils in 
sll~>rt tnl,cx, tlle posterior pair above the eye with a sliglltly elevated tnargin; interorbital spac>r 
caonvex;  to^) of Ilc~atl Inor;. Or less s\rollcn or coiives in profile; gill-ol,enin.g 1.07 in  eyc; skill s ~ ~ ~ o o t l ~ ;  
hcatl with a few pores; origin of dorsal beginning nt last fourtl~ of space between c30rner of  tiioutll :tnrl 
gill-opc.ning; c:tndal sni:~Il. 

Color in alcohol, grayisti wliite, the botly and tail caressed by about 25 broad rich-bromn bands, 
extentling nl)on the dorsal and anal fins; dark bands anteriorly 1)romlest i~bove and not ~neeting 
acrons belly, their width al)out equal to the tlistanc-e from tip of snout to nriddle of eye; first brown 
I~ntitl tlirough cyc, scc.ont1 across n:tpe, the fourtl~ acsross gill-opening; gray bands of ground color 
anteriorly l~mittl :tritl wit1e11in.g tl~ucll upon belly; posteriorly the gray bantls arc narrower and better 
clelinetl, es1)eri:~lly on tlic fins, their witlth scarcely greater than half that of the brown bantls; tip of 
t:~il very oarro\rly white; I)otly nnkriorly, especially within tlie gray bantls, profusely covered \\.it11 
nnlncroufi small, roundish, blacalr specks, less numerous and lnore scatteretl posteriorly; 110 black 
spot.~ 011 Iieittl; angle of montli black, with a snlall white blotch i~nn~etliately in front on lo\r.er jaw, 
contin~led. across nn(1er jaw as a broatl wliitisll band; siclo of t~ead with about 4 or 5 narrow l~lackisli 
lines 11ct\reen mouth ant1 gill-opening; region of gill-opening ~iiarblcd \vitti dark brown and wliitisli, 
the opcning (lark. Onc? example (No. 03545) liad niucli yellow on the head and between the brown 
zones. This species is known from the type and 3 cotypes, all obtained by us a t  IIonolulu. 

Rrhi111~n. ronol~lr:r(c Jord~ln B Evcnn~~~nl, B1111. U. S. Fish Oomnl., XXII, 1802 (April 11, 11X)3), 167, Honolulu (Type, No. 
60621, U. S. Ntrt. l lus).  

70. Echidna leihala Jenkins. Fig. 32. 

Ileatl 7 in total Icngtli; cleptll 2.1 ill liead; tip of anotit to angle of 1nout11 2.5 in head; eye 10 in 
head; interorbital 8.5; gill-o~mning very small narrow slit, 3 in  eye, with no distilignisliitig color 
~rlarlring; origin of dorsitl well in advance of gill-opening, 3 in Ilend; jaws curving alvay froin eac.11 
otlicr, closing only a t  tip; a few sliarp fixed teeth in anterior portions of jaws, the remaining all b l u ~ ~ t ;  
teeth in anterior portion of upper jaw fillarp, in a single series; in  theposterior portion a doul,le series 
of I)lunt teeth, between w1lic.h the roof of the l l~outh is  crowtled with blunt teeth, b~c+on~ing  as lnany 
as 6 series posteriorly; teeth in lo\i3er jaw in 2 series aiiteriorly, 1)ecoming blunt posteriorly and 
al)l~arc~ttty in 3 series; :ulterior nostril tubulal; near tip of snout above margin of lip; posterior 
nostril s~ilootll, near the middle of tho upper margin of the eye. 

Color in  lifo, uniform yellowisll b r ~ ~ n ,  not lighter on the belly, being distributed over the yhole 
body in fine grallular markings; no trallsverse bands appearing in life, but evidence of bands, 
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especially toward tip of tail, appears some hours after death. (The figure shows alroholic specimen.) 
Snout white, angles of mouth brown; iris yellow; no other conspicuo~ls ~narkings. (Jenkins.) 

Dr. Jenkins obtained 3 ~pecimens in 1889, as follows: The type, 17 inches in  length, No. 50844, 
U. S. Nat. Ilus. (field No. 283), Ilonolulu; and cotypes, No. 7783, L. S. Jr.  Univ. Mus. (Belt1 No. 

Fro. 32.-E(2ii<(.hitl?in l(~ihnln Jenkins; from th r  typc. 

2368), 15.5 inches long; and No. 2752, 1J. I$. I'icih Commission (fieltl No. 236!?), I2 int~11c.s ltnlg, :dl fro111 
the reef in front of IIonolulu. 

I t  is possi1)le'that this ~pecies ancl sonirin, z o n n p l ~ r n ,  o l , ~ n ~ r n ,  and l)sulion arr  a11 c.olor \.ariations of 
one for which the earliest n:mc is EP11irhirr triior. 

Erlii(lnn Irihnlri Jenkins, Bi111. T i .  S. Fish C~imm., XXII, 1002 (Scpt. 25, I!lOR), 42'3, fig. 9, Honolulu. 
? P(rrilop11ix trilorn Vnillnr~t ,t Srrnvngr, Rrv. ct Mtig. Zonl., Ri1 scrirq, 111, 287, IHifi, Hawaiian Islands. 

71. Echidna nebulosa (Ahl). " P ~ i h i  khpn." Plate I. 

I-Iead 3.25 in trunk; tail shorter than hcatl ant1 trunk by a littlo Inore than snout aittl eye; eye 
2.5 in snout and a little over 2 in interor1)ital space; snout 5.5; intcrorl>itnl space 6.5; lnouth 2.2. 

Body cornpressetl; tail taper-ing gradunlly; head large. thicli, compressetl, swoll~n above, uo 
the uppctr profile is convex from cycs; snont tleep, compressed, rountled, the cxtrclnit,y I)lmlt; (?ye 
small, high, nearer tip of snont thml corner of month; month Ilorizontnl; jaws nearly equal; t,eeth in 
anterior part of jaws conical, t,hose posterior ~nolar-like; anterior nostrils in small tnl)c>ci, posterior 
pair a l~oro  the eyes anteriorly; intr:rort)it:rl space convc?x; gill-opening a little larger th:m eye; skin 
smooth and tough, with some pores on head; origin of tlorsal ahont midway between posterior ctlge 
of eye and gill-opening; t,ip of tail rounded. 

Color, in alcohol, whitish, finely spot,tetl ant1 speckled wit11 l~lackish hrown, crossctl l)y ilbollt 27 
cross-bands formed of tleep I)lacki81i-l)rown ret,iculations, each tliviiled so as t,o for111 2 latcrnl series; 
spots on lower surface of 1)ody ~ n o r c  or less solicl, ant1 the ~ v o ~ i n t l  color with ft?\ver smr~ll ~potn 
between; t,ip of snout mitl cautlal whitc. This tlescril~tion from a specimen (No. 03774) 29 in(-11es 
long, taken a t  I-Ionolulu. 

T h e p u l ~ i  1dya is "a kind of eel t,hat makes havoc among all kinds o[ fish. Hence JCa~neliarrreha 
(King of Hawaii) %'as called 'J'uhi k:il?~' because 'victorions over all.'" 

ltuTnil of snmc lcngtll ns i)o(ly. ~ r ~ n r h f f l l  opening of snlnc siac ns cyc, s~~rronndcrl  hy n I h r k  spot morc or Irss 
dintinct. Intcrmnxillnry tccth i n  n single row in front, in  two rows tichinil, conicnl nnil q11itc short; mnxilltiry trc~th 
shorter, in  two rows; the tllrcc nntcrior vomcrirlc tccth wcnk, of snmc size ns the i r~tc~rm~~xil l t i ry  tcctli, n lnrgc vomrrinc 
plate composed of rounded tcctlr ns thosc of Dnnrniles, small, nnmcroils, in t v ~ ~  rows in front, in six rows in tho mi~lrllc. 
Anterior mnndiblllnry teeth poiIItcil, in two rows; posterior teat11 ronicrtl, nrrnngcii in  tllrcc s C T ~ C S .  Anterior 
nostril tnbcs vc!ry short. Angle of month l>lnnk; some horiaontnl b1nc.k lint-s m~cler tllv tl~ront. IIonolnlll." (V1ri111~11 ,t 
Sn~~vnjic.) Tllis brief clen:ription is not full r~nongll Ior ocrtrrin iAcntif1cation. The npccica mny bc identicnl with 
E. leihall Jenkins. 
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In life the irregular dark areas are dark brown, with chron-te-yellow spots, the bars bct,~veen thesc. 
dark arew gray and brown; anterior tubi~lar nostril odnge;  iris orange. A n  exmnple from Hilo, gray 
wit11 ),lack spts and bands allnost meeting on the belly, and quite meeting on the tail; spots of deep 
yellow in the black spots, those of belly edged with yellow; anterior nostril orange; snont ant1 ellin 
li\ritl 1)rownish; vent deep yellow, hortler of fins grayish white, like tip of tail. 

The natives say that this eel gocs ashore in  the grass, wriggling qliiclrly t,o t,he water again \vhen 
clist,nrl)ed. They also clain~ that it  is savage antl will bite. 

We ha\rc R n111n1>er of fipecimens from I-Ionolnlu, I-Iilo, ant1 liailua. Dr. .Tcnkin3 obtained onc 
fro111 ITonolnlu, in 1889, \vhicll we hnvc exan~ined, antl t,llr Albtr t ron~ obt,ainetl one a t  IIonolnln in 1902. 
T l ~ c  spc?c:it!n in very common nt Samoa. 

~JILV:I~?I(L ~ tch i~ l~s ( t  Al11, DC h111rwnn ct Ophichtho, Thllrllb. Disscrt., 111, 5, pi. 1, fig. 2, 17X!?, Eas t  Indies. 
~ ~ ~ ~ ~ r n ~ l l ~ ~ ~ v n . t ' ? ~ r b t ~ l o x r r x ,  13lor11 ,k S9rl111i.idcr, Syst. Ichtll., 524, 1XOl; nftcr Ahl. 
C!fn~n~~l l torr r~er l t i f l ,~n  Illoch & Sclinciclcr, Syst. Ichth., 520, 1801, Huahia; Tahiti. 
~lr?irz?irc ol1hi8 Riippcll, Al.lns en dcr  Itcisc im Nordi. Afrikn, 116, tnI. 20, fig. 2, 1428, Red Sea. 
T/,.wo(lostinof>I~i.s, h~.lcClclln~~rl. CIL~I!. dnnrn. Nnt. Ilist., V, 1844, 217. 
I<clchirlnn c~ctricgnfn Forstcr i n  Lichtenstein, Dcscript. Animni., 141, 1844, seas  Huahainam; Bolam-Bolam; Tonga-Tabu. 
dfirr.matmricgnln, Richnrdso~r, Voy. Ereh. & Terror, Fish., 04, pl. 47, figs. 1-5 n ~ ~ d  11-16, 1846 (Indinn Ocmn; CI~incse sen; 

consts of Anstrnlin). 
I'(cci1ophi.s ?~rtriq]nln, Iiftnp, Cnt. Apnd. Fish. Brit. ~II Is . ,  Q"3, tnh. IS, fig. 05, 1850; alter Rici~nnlson. 
drttr:r~i~a ~rrbnlosn, Giintllcr, Cnt., VIII, 130, 1470 (Port N a t ~ ~ l :  Znnzibnr; Ilndngnrccnr; Srycl~clles: Indin; Molnr(~ns; Arnhoynn; 

Mncnssnr; Sinm: Cllilln Sens: Fiji: 'I'rillity Jln~';  Aostwlin). 
]c l /~ir /~j~r~icbt , lorin,  Jenkins, Rnll. U. S. Firh Comm., XXII, 1002 (Sept. 23. 1003), 42!l (Ilonolnln): Snyder, op, (:it. (.ran. I!), 

1904), 5-20 (IIo~?oit~in).  

Genus 59. UROPTERYQIUB Riippell. 

This genuP contains ]nost of those morays with fins altogether wanting, or tlevelopetl only a t  the 
t i p  of tail; t t~. th  s~nall,  pointetl, sr~l~cqual, the mouth of n~otlerate size, antl only the anterior nostrils 
prnviclctl with a tu1)e. The typirnl species halve the tail about ns long as t11r rest of the hotly. 
O?/~n?~onr?rr:ri?n 1,ncCpi.d~. Ilint. Nnt. I'oisn., V, 644, 1803 (dolinln=?~inr?i?o?nlt~); rcstrivtrtl first l)y linnp in 1851; to ~ lo lk~ l r~ ,  

whicl~ is ml ICrhitlna. 
Irhlhffq~hix Lrsson, Voy. dc In Coquillc, 11, 131, 1830 (~~n?~Lhcri i i?cr-~~rnri~rornlrtx):  not nf I'itzingcr IXL'!), n gcnlln of rrptilm. 
Tlrol~lcr?l!~i?ts Iliippril, Ncr~c Wirb., Fischc, 88, I8:IR (t~owcolor). 

Scalicn dOrdtl11 'b ICvermnnn, P i ~ h e s  North nnd l l id .  Amcr., I, 403, Ixnc; (i~ecttrrrrs). 

a. I'ostcrior nostril with clcvnted rim: jaws cqnnl; no dorsnl fin cvillcllb.. ... . ... ........... . . .. . . ... . ... n~nrntorntt~s, p. 111 
nct. I'ostc!rior r~ostrii without rim; jnwa nncqr~nl: dorsnl fin c v i d c ~ ~ t  on tnil ...... . ... . ... ..... .... .... ...... .lcr~cirrtt,~, 1). 112 

72. Uropterygius marmoratus (Lac61)~tle). Fig. 33. 

TIcatl 2.25 in trunk; tail longer than llcad and trunk by a little less than half of heatl; eye 2.3 in 
finont,, 2 in  interorbital spare; snout 5.67 in head; interorbital space 7.5; mouth 2.5. 

Pro. 33.-l~rol~ler?/giun mnrmornttts (1fici.pi.d~): nftcr lIl(,ckcr. 

Body roinprcssetl; tnil tapering grntlnally I~c~hind to n rather thick point; head rather large, 
compre~scd, o1)tusely pointed; snont long, pointed, the ti], blunt; eye s~nal l ,  n little nearer tip of snout 
than corner of inouth; mouth with thick lips concealing the tc.et11; tcvtl~ 1:trge and sharp ~)ointcxtl, 
biserial in the ja\vs, the outer series mrlrh snlaller ant1 nlonb nnlnerons t11it11 the inner, which are 
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depressible; vo~nerine teeth in a single tnetliati series; anterior nostrils in short tube, the posterior 
pair with elevated rims; interorbital space elevated; no fins, except an obsolete-rayed developnlent 
around end .of hi l .  

Color in alcolrol, dark blackish 1)rown above, paler bcneatli, 111arkct1 all over wit11 indistinct 
blackish reticulations; chin pale l)rown, somewhat soiletl. 

One adult (No. 03780) 11 i11c:hc.s long was o1)t:rinetl I)y Mr. (;oltlsborouglt at I<;iilna, Ilawaii, :111t1 
al)out a score of young indivitluals 7 . 3  to 4.72 in(-l~es long were dretlgcd or taken in the tangIc,s I)y t l ~ c  
Albalross off the south cortst of Molok:ti and between Maui and L:tnai in 21 to 46 fitthoi~~s. 111 life the 
young are dark brown, tlre throat ant1 lower jaw 1nuc.11 lighter, a l t ~ ~ o s t  wllitc. in solne s11t.ci111ens. t l~cre  
)being no dark markings as in tlte adult. The Inoc30ns pores on tlic~ 11r:ul are wllite. 

C~/nrsoirrrirz?ra nc(rr?rrorala Lnci.pi.de, IIist. Ntrt. I'oiw., V, 648, 650, 1803, coast of New Britain. 
Ichllr~o~~hixpantheriirtra L~SHOII, Voy Coq., Foiss., 11, 131, 1826-18:10, Oualan, Caroline Islands. 
?~lI?rr:r~~tn a~icro1~lerzis Bleekcr, Nnt. 'l'yrlr. Ned. Ind., 111, 298, 1%52, Wahai, southern ~eram. 
Pli,.ol)t~:rygiris xanthol~lerrix Blecker, Nnt. Tyc1.q. Ncil. Illd., XIX,  350. 185!J, Patjitan, southeast Java. 
?~:!/ir?rroncirrai~(z anrrlhol~lcrrix Hlcekcr, Atlar, I\', 114, pl. 20, fig. 4, 1Xfi.l. 
PO!/iri?~or~rrir:r?i(~ ?1rir?ol)t~rti8, Bleckcr, op. (,it. ,  115, 111. 20, fig. 2, 18ti.l. 
?G!/~l?~oirtrir:rm ?rraerorcl~halris Blcekcr, Nrcl. Tyils. Ilicrk., 11, 5.1, 1865, Amboyna. 
Ilvolrler!/f~irix ?r~~ir~rror(tlt~s, Snyder, B1111. IT. S. I+Ysll Comln.. XXII ,  1902 (Jtul. I!), 1!J01), XI (~\ll,:~ln~ns S t a t i r ~ ~ ~ r  :IX.17, :Ix~o, 

3872, 3876). 
73. Uropterygius leucurus Snytler. ]'late 13, fig 2. 

IIead, tneasuretl to gill-opening, 8.3 in lcngtlt; tail 1.9; depth 2.6 in 11c:~d; snolit 5; (*left of tt1011111 

2.9; lower jaw shorter t l ~ a n  upper, tip cxtchnding to b:~se of no~tr i l  t111)es; tc(bt11 of j : t w  in 2 se~i(ls, 
outer olies stnall ant1 close set, inner ones fang-like antl widely sp:rrcd; :t nletlian, tlcprc.sril)le f:tng in 
tipper jaw; a single row of sharp teeth on vonler; anterior nostrils wit11 t111)(>s P(JIIRI in length to 
t l i : t l~~r t~r  of eye; posterior nostrils without r i~ns,  loritte(1 above eyes; eye locatcct :tbove t~~id( l l e  of 
cleft of 111out11; gill-opening a horizonk~l slit equal to diutrieter of eyp. Tile tlorsal fin I)ec-o~~res c~ritlcnt 
a t  a point about half the length of head from tip of tail, being rcpresc~ntccl antcbriorly 1)y a Inere fol(1' 
o f  the skin w11ic.h extencls to occiput; r:lndal pointed; a tnero tmce of an anill wl~icll joins the caudal. 

Color I)rown, finely spott,etl above wit11 ~vhite; ventrally the spots b e c o ~ ~ ~ e  e lon~a te  and unite, 
also in(-reasing in size until on the 1)rlly tllc color is white wit11 line rc~ticulations of brown; ul)~)c~r 
parts with figures formcltl by the union of elongate  pots; entl of stior~t, upper lit), lower jaw, nntl 
throctt white; fin :irountl end of tail wlrite. 

This species rese~nbles the young of l !  mnr~~~orcilu.u. I t  differs in color, that forrrl I)t>ing neitl~er 
s1,ottctl nor otllerwise figured wit11 white. The ja\rr8 of (1. mctr~nonrlus are eclilill, ant1 no tlors:ll tin is 
evitlent on the tail. 

One speci~nen, 4.3 inches long, was ta1te11 in 28 lathoti~s of \\:tier, station 3874, I)ct\vec~~~ M:ini illltl 
I,:lnai. Type, No. 50871, U. S. Ntrt. Mns. 

(~.O~,!P'.!N/;US leitrri?7~8 Snyder, B1111. U. S. Fish C O I ~ I ~ . ,  XXII ,  I!W (.lrtll. 10, l!)Odl), ;121, 1'1. (i, fix. 12, Albatross Station 3874, 
between Maui  and Lanai. 

Oenua 60. SCUTIGARIA Jordan 8 Snyder. 

T l ~ i s  genus tliffers from TJroj~k~ryqii~s ill having the posterior  nostril^ i t1  1111)e~. 

,\fri~;c.~~ol~l(~?~~tu Knup ,  Cnt. Apod. Fish., 97, 1XB8 (1i!/t i?ccl): 1101 ol  Lntv?l~Cdc, lhlJ:l, ~ v l ~ i ( . l ~  19 d[!/.l.ri,jc. 
Scrcljraria Jorclsu~ & Snyder, I'ror. U. S. Nnt. MIIS., XXIII, 1901, 888 (ljgri?t(i). 

74. Scuticaria tigrina (1,esson). I'late 22. 

IIeatl 6.4 in trunk; tail a little over 2 in liead and trunk; eye 2.8 in H I I O I I ~ ,  2.5 in iritcror1~it:il 
space; enouta little ovcv 7 in head; mouth a little over 3. 

Body w r y  elongate, ro~ln(l; tail colnpresscil, tapering n little posteriorly to n very 1,lunt antl 
rounded tip; l~eatl ronntl, blunt in front; snout round and blunt; eye very s~nall,  nearer tip of snont 
than corner of ~ t t o u t l ~ ;  111outl1 l l ~ ~ a r l y  horizontal, jaws even; lips thirk ant1 tough; teeth all s l~arp-  
pointed, 2 series 111 upper jaw7 of which the inner are the larger, tnand~l)le with a. sitort tlonble series 
in front, those on vomcar 111 a single series; antcrior nostrils in short tubes nc3arer tip of snout, antl 
posterior also in sllort tuljes above anterior ~nargins of eyes; 1nterorbit:ll s1)ace clcvatetl and convex; 
gill-opening equal to eye; skin thick and tougll, wit11 a few rnuc.ouu pores on head, no fins. 
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Color in alcohol, pale reddish brown, marked everywhere with nunlerous blotches of blackish 
l)row~i edged wit11 a paler brown than the general body-color; between tlie large (lark blotches rnariy 
sniall spots si~~rilarly edged; snout arid lliandible ~nottled with dark brown. 

I-Iere described fro111 a specimen (No. 04815) 42 inches long, taken a t  I-lonolulu. We have 
also a specimen (No. 04831) 40 inches long, from the same place, and 3 others (Nos. 03706, 03718, ant1 
08719), 48, 35, and 35 inches long, respectively, fro111 ICailua, Hawaii. 

Irhlh?lolJi,s tigr.i?!trs Lcsson, h16m. Soc. Hist. Nut. I'aria, IV,  399, 1829, Borabora, Society Islands. 
df?rr.:n&oh/r?~?~a liqrina, Bleekcr, Act. Soc. Sci. Ind. Ncerl., 11, 1857, 93. 
O!~ifraoi~~~r~n:lrn tigr.i?tcc, Bleekcr, Atlas. Ichth., I V ,  113, pl. 165, flg. 3, 1864 (prigi; ~ n v n ;  N o w  Selma: Cocos Isln~lcl: Amboynl~; 

Cclcbcw; 'J'i~nor); ICner, Hcise Novnru, I, 587, 1867 (Tahiti): Giinther, Ct~t., VIII,  135, 1570 (M~uritilis; Zu~izib~lr: 
Enst Indies; Intlin); Smitlr Sr Swain, Proc. U. S. Nnt. Ilus. 1882, 121 (Johnston l?iland). 

Order H. LYOPOMI. 

This group, which contains the single family of IIalosaurid.r, is thus defined by Gill: 
Scapular arch constituted by proscapuiar, postero-temporal and post-tenlporal, the post-temporal 

discrete from side of cranium and impinging on supmoccipita1; lrypcrcoracoid and hypocoracoitl 
lamellar; a forar~len in upper nlagin of hypocoraroid; mesocoract~id absent; actinostsnor~ual; cranium 
with the condyle confined to basioccipital; opercular apparatus characteristic, tlre preopercle entirely 
tletaclled from the suspensorium (rudimentary and connected ouly with the lower jaw); operculu~n 
norlilally connected, subopercle enlarged and partly usurpirig the usual position of the preopcrcle, in 
colnpany wit11 tlre suborbital chain which is extended backward to tlie opercular ~rrargin; bones of 
jaws, palatipes, and pterygoid coniplete and normal; anterior vertebnc separate; ventrals abnormal. 

Family XXXIV. HALOSAUIIIDZ. 

Body elongate, con~pressed anteriorly, tapering into a very long and slencicr tail, which becomes 
compressetl and narrowed into a sort of filament; abdomen roundetl; scales rather sn~all,  cycloid, 
deciduous; sitlcs of head scaly; lateral line present, running along the side of tlie belly, its scales in 
the known species enlarged, eacli in a pot~cli of black skin \ryith a lun~inons organ a t  its h e ;  110 

barl~els; head subconit~al, depressed anteriorly, the flattened snout projecting beyond the ~riouth; 
mouth inferior, horizontal, of nloderate size, its anterior lllargin forlrred by the premarillaries, its 
lateral margin by the maxillaries, whit-11 are of moderate wiiltll; teeth small, in villiforln bands, on 
the jaws, the rutlimentary palatines and pterygoids, none on vomer and tongue; eye rather large; 
facial bones with large rnuciferous cavities; opercular apparatus peculiar, the preopercle entirely 
detached from suspensorium, rudimentary and connected only with lower jaw; opercle nornlally 
ronnerted; srlbopcrcle enlarged and partly usurping the usual position of the preopercle, in company 
with the snborbital chain, which is extended backward to the opercular margin; bones of head 
nnarlneti; gills 4, a slit behind the fourth; pseuclobranchia: none; gillrakers sliort; gill-membranes 
Reparatc. from the isthmus; bra~~clriostegals numerous (about 14); dorsal fin short, rather lligli, 
inserted behind ventrals and before vent; no adipose fin; no caudal fin; anal fin extrenlely long, 
extentling fro111 vent to tip of tail (its rays about 200 in number) ; ventrals moderate, not very far 
bark: pectorals ratlier long, narrow, inserted high; no axillary scales; slioulder-girdle weak, its 
uppermost bone (supraclavicle or post-temporal) touching the craniu~n a t  tlie nuchal region, but not 
rom~ectetl with i t  laterally; air-bladder large, simple; stomach cmral; pyloric ctrca in lnoderate 
number; intestines sllort; ovaries not closed; vertebra: very many, 60+x. Fishes of the deep sea. 

Genus 61. ALDBOVANDIA Qoode & Bean. 

Ventrals normal; no second dorsal fin; vertex scaleless; scales of lateral line enlarged, provitled 
with photophores; head with pointed snollt and pro~ninent lateral ridges; anal  noder rate, liigl~, its 
height one-third to one-fourth that of dorsal. The 8 I-Iawaiian spccies of this genus are fully described 
in fiect,ion 11. 
Aklrowandia Qoode Sr Bean, Oceanic Ichth., 132,1898 (rostmla). 
ITalosourol~sis Collett, I'oiss. Hirondelle, 146, pl. V, fig. 23, 1898 (slacrocl~ir). 

F. C. B. 1903-8 
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Order I. HEMIBRAN CHI I.-The Hemibranehs. 

Interclavicles developed; gills pectinate; post-temporal simple, not furcate; supraclavicle quite 
small; superior pharyngeal bones reduced in number, t l ~ e  bones of the gill-arches also reduced except 
in Gauierosteidz; inferior pharyrrgeals present, not united; ventral fins abdomil~al or subabdorninal, 
joined to the ir~traclavicle or else detached from i t  through partial'atrophy of the shoulder-girdle; 
mouth bounded above by pre~naxillaries only; shoulder-girdle simple in  structure; basis of cranium 
simple and without tube; 4 anteriof vertebra   no re or less elongate; snout usually Inore or less pro- 
duced, the small mouth at  its end. A small group, well distinguished from the Prrcesoces and other 
Teleocepl~ali, from ancestors of which it  is probably descended, differing in the presence of the inter- 
cla\~icles and in the reduction of the shoulder-girdle and other structures. Its relations to the 
Lophobrunchii are close, the characters of the latter being largely extremes of the same modifications. 

FAMILIES OR IIEMIBHANL'HII. 

a .  Only one dorsal fin. 
b. Dowrtl preceded by 8 to  12 free ,spine8 ............................................................ ... .Auloslomidx, p. 114 
DO. Dorval without spines and not followed by tinlctu ................................................... FL#Li'll~lariidz, 1). 115 

an. Dorsal fills 2, the anterior of spines only, the ponterior of soft rays.. ............................ Nacrorhan~1~I~oryi~11, p. 117 

Family XXXV. AULOST0MIDS.--The Trumpet-Fishes. 

Body compressed, elongate, covered with small ctenoitl scales; lateral line continuous; head long; 
mouth small, a t  the entl of a long, compressed tube; lower jaw prominent, with a barbel a t  the sym- 
physis; premaxillary feeble, not protractile; maxillary broad, triangular, with a supplernental bone; 
teeth minute in l~ands, on lower jaw and vomer; branchiostegals 4; gills 4, a slit behind the fourth; L pseudobmnchi~ well developed; gillrakers obsolete; gill-membranes eeparate, free from the isthmus; 
air-bladder large; spinous dorsal present, of 8-12 very slentler free spines; soft dorsal ant1 anal rather 
long, similiar, posterior, with 23 to 28 rays each; caudal small, rhombic, the middle rays longest, but 
not produced into a filament; ventrals abdominal, of 6 rays, all articulated; pectorals broad, rounded,. 
the space in front of them scaly; first 4 vertebrz elongated; 2 pyloric cceca. A single genus, with 2 
species, found in tropical sem. 

Qenns 62. AULOSTOMUS LacBpbde. 

Characters of the genus included above. 

Adostomus LacC.p&de, Hist.Nat. Poia~., V, 357, 1803 (rhinensis). 
Axlohloma Schlegcl, Fauna Juponica, 520,1850; changed ~pclling. 
Pol~,pterichtlr?/s Bleeker, Nut. Tyds. Ned. Ind., IV, 1553, 608 (vclkrrti?&l=c/di~lc128i~). 
,5'oleltosto1i~us Gronow, Cat. Fishes, ed. Gray, 146, 1854 (chinensis). 

75. Aulostomus valentini (Hleeker). "Ni~nu." Fig. 34. 

Head 3; depth 3.75 in snout; snout 1.5; eye 8 in snout; maxillary 4 in  snout; mandible 2.65 in 
D. XI-27; A. 26; scales about 19-250-20. 

~ ~ d y  elongate, compressed, covered with small ctenoid scales; lateral line continuous, slightly 
arched over base of pectoral; head long; eye moderate, posterior; mouth small, oblique, a t  the end of 
a long c ~ r n ~ r e ~ s e d  tube; lower jaw prominent, hooked and with a harbel a t  the sytnphysis; pre~naxil- 
lary slender; nraxillary broad; minute teeth 011 lower jaw, vomer, and palatines; dorsal silr~ilar to anal, 
both posterior, dorsal directly over anal, their posterior bases arching and nearly meeting on the long 
slellder caudal peduncle. 

Color in alcohol, brown with ahout 14 lighter colored cross-bands, about as wide as eye, extending 
around the body; base of dorsal and anal black; a black spot o?l upper anterior half of caudal, and 
one usually present on lower rays; a similar spot on base of each ventral; first rays of dorsal black; 
fir18 otherwi8e pale yellowisl~; a blaclr spot on nliddle of ~naxillary; sometimes a series of 2 to 5 or 6 
small 1,lack spot8 on nredian line of belly in front of anal; sometilnes other black spots on belly. 

The above description chiefly from a specllnen (No. 03327) 19.5 inches long, fronr Honolulu. 
Other examples somewhat slr~aller arc darker in  coloration, some of them uniform chocolate-brown 
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without cross-bars cscept 011 ~ i t ~ l d i ~ l  pedullcl~ and I>(,t\veerl dorsal a11rl anal fin, ~vhcre there :ire light 
1)ars which tent1 to hreak up into white spots. The caaclal usnally llaq thc 2 l)lark spots, thong11 the 
lower one is often absent. 

The color of this species seeliir snl,jrct to great \~:~riutiot~. (hrrett ,  ill Fische dcr Sudsee, figoretl 2 
form.;, one a nliiform lcmon-yellow ant1 a11otlic.r light bromn with 5 or 6 roqy-I)ro\vll Io~lgittlCli~lal stripes 
eac11 less ~ I I R I I  1)lll)il it1 width; :L Ilarro\v line of ~:tlrie color 011 ca1111:xI peduncle \\-itll :t 1)roaclc.r crossbar 
:tt ~ : L c I ~  entl ant1 one :kt its ~nitl(lle; heaci pale rosy with :1 (1cxepc.r rosy ol>liqne hnrs 011 snout; fins :ill 
paltl roqy; ~nitltllr rauilnl r:~ys scarcely rosy; a I)lack,spot or1 tnasillary, one on I):tse of vc,ntrxl :111tl 3 

]'I(;. 34.-~l1tlosto1111ts?~nlf~1~ti~~i (Iilcckcr); lifter Gii~rtlicr. 

on caudal fin. 111 the yello\\ figure theare is a black'spot on liiaxillary ~ n t l  onc on ~ ~ p p o r  cmtlal mys, 
I3nt none I~elow nor on ventral. 

This specsic.s is fairly al)untlmlt a t  Ilonoluln, \vherc> spec-illlens \vcJre ohtaitretl I)y Jeultit~s ill ISXH, 
I)y the Albol~*oss in 1896 at~cf 1!>02, by I\'ood in  1898, :untl 1)y us in 1>)01. The Alhtrf,*oss ol)tainc'tl it al,w 
at T,aysnn, nnil it occnrs at  Johl~c;tot~ Islantl. 

I'oI!l]~le~~ichth!l~ ?rtle~tlii!i Rleeltc!r, Ntlt. Tyds. NcB. Incl., I\', 18.53, (;OX, Ternate. 
A~rIoh~toa~n c h i s c ~ r ~ f ~ ,  Strectn, 131111. IT. S. Ntit. ~ I I I R . ,  No. 7, 7.2, 1x77 (Ilo~rolnlrr); G i i ~ i l h c r ,  1"iuolic clrr Siids(.c, VI1, 221, pl. 123, 

figs,?;, h and c, 18x1 ( J l t ~ ~ v u i i t l ~ i ,  Society, I'omola ~ S ~ I L ~ I ~ S ;  . , \ I I~~~)~I I I I I ) ;  S l e i ~ i d ~ ~ l ~ ~ ~ c r ,  IIe~rks. Ak. \Vim. JVicn, L S S .  
1900, (Ilonolnlo; 1~1~ys1111). 

Atrlosto~~l,~l~ '  rhi~~e~t.si.s, Smith & S\!rr~in, I'roc. l J .  S. Nnt. llus., V, 18X", 121 (Johnston Island); l"owler, I'rocl. Ac. Ntlt. Sci. 
I'hiltt. 1000, ROO (OIL~I I I ) ;  1101 l%"!iIa~~ia ('hii~ri~sis of Linll:c~~s, \vlrirll is l~tts(~d 011 I ~ I C  A~i l ( !~ i ( ' t l l l  sp(>ri(!s. 

A ~ i l o x f o ~ ~ l ~ l n  ?lnlotti?~i, Jenkin~, Hull. U. S. Fish Colnin., SSII ,  1002 (Srpt. 23, 190:%), 417 (IIonolulu): Snyder, l31111, IJ. S. I?jsll 
CoIurn., YXII, 1W2 ((.Fall. I!), 1904), 523 (1Ionolul11; IJfly8ttn Islnnd). 

1:alnily SSSYI. 1~IS'rULARIII)W.-TIie Cor~let-Fishes. 

Rotly cb.utrr~nely clot~giitc, 11lnc.11 dc~l)res,~ctl, 1)roadt.r t11:ln d c ~ ~ ] ~ ;  sc>~lcl('sr but ~vitll holly plates on 
various ptrts of the l)otly, ~ r~os t ly  co~er (~ t1  by tlie skin; heat1 very long, the :~l~tcr ior  \)ones of t l ~ e  skull 
111uc.h pro(l~lt*(.tl, forniillg a long tube, \vllicl~ trrlnillates it1 th r  Ilarro\v mouth; this t n l ~ e  formeti by the 
sy~nl~lec~tic, prot~thntoiel, n~ctaptc~rygoitl, qundrxtc, palatines, vollichr, :nltl ~uescthlnoid; both ja\~rs, anti 
~ls(lally the votner anit 1 ) ~ I ~ t i l l e ~  also, \vjt!l lnillnte tecbth: 11rc111l)r:ine uniting the bollcs of tlir tnbcl 
),elow, \,c3ry lax, so that the tnbc is capable of ~nnr l i  dilation; l)ost-te~nporal coossi1ic.d ~vittl the 
cr:tllin~n; I,ra~lchiostegaIs 5 to 7; gills 1, :I slit behillti the. fonrtll; gill-~~leml)rr~~ic~s ~el)ar:itr, frec. from 
tile isthtl~ns; gil1r:tlrcrs obsoletc; basihra~lc*lli:tl eletnellts \\7:t~iting; pscudobrttltcl~irt' l)rest111t; air-l)ladder 
large; spinons tlorsal entirely abseltf ; soft dor,sal sl~ort,  ~)o.qterior, so~~te \vI~a t  c~1ev:ttcd; ZIII:~ l fin oppo~ite 
anti similar to sott dor~a l ;  csaudal fin forltetl, tllc ~niddlc~ rays protluced illto a loltg filamc~~lt; pecatorals 
slnall, with a broad base, preceded by :I slllooth area as in Cr'tra1ri~oslcit~:c.; l)c~tora1 osqicles 3; intclr- 
c.l:t\riclrs grcaatly Imgtlretlc~tl; supr:lclavicles very slnall; \re~ltral fins very stnnll, ~~ i t l enpar t ,  abdotnillrtl 
(tl~rougll ~)artl>tl iltroplly of the glrdlc., by 1vhit.11 they lose t.onnc,c~tio~~ \vitli the i~lterrlavicles), far in 
ntlvance of the tlor.c:ll, composc~tl of G soft rays; pyloric cn,csn few; intcsti~~tl sllort; \'rrtel)r:c very 
Ilulnerous (4+44 to 493-38 to 33);  the first 4 \7crtrl)r:~1 vc>ry long. I'isllcs of the tropical seas, rel:ttecl 
to the sticklebacks ill structure, but with prolonged s ~ l o ~ l t  atlcl different vt't~tral fins. i\ single gtAtlns, 
~vitlr few species. 
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Genus 63. FISTULARIA Linn~eus. 

Characters of the genus inclnded with tl~ose of the family. 
lf'isl~ilavia Linr~z!ur, Syqt.  NIL^., Ed. X,  312, 1758 (laburtiria). 
(/cL~mo~'/l~~llchlls Crrntor, >lnlnynn Fishes, 211, 1850 (tabacari(i): I'isl?[laria being preoccupied by FisltiZaria Donnti, 17b0, n prc- 

Linnscnn genus of I'olyps. 
Fhgelluritl Gronolv, CII~ .  Fislics, ell. Grny, 146, 1854 (pal~ilariu=labaccrriu). 

r ~ .  The long plates of posterior portion oC lnterril line nnnrmcd.. .. . .. . . . . . .. . . . .. .. .. ..... . .. .. .. . ... .. .. . .. ..pctimba, p. ll(i 
aa. Tlic long plntes of Intvrnl line eneh nrmed with n eompreaneil spine tlirected bnckwnrd. ........ .... . ..... serr.nl(i, p. 116 

76. Fistularia petimba Laci?pi?tle. 

Head 2.G5 in length; deptli 13 in head; eye 10 in heatl; snout 3.5 in botly; interorbital 10; marl- 
dible 4.5 in snont; D. 74 (14 to 17); A. 14 or 15. 

Interorbital spare slightly concave with a strong ~nedian ridge ant1 fainter lateral ones, ilivergillg 
110th anteriorly ant1 posteriorly; :I rosette of short, diverging lines upon top of snout at  about one-nintl~ 
distance from eye'; 2 ridges on upper s1irfac.e of snont nearest together mesially, then diverging slightly, 
inclosing a central ridge and coming together again a t  tip of snont; lateral ridges finely sermte, 
anteriorly smooth; other ridges smooth, the lower lateral ridge serrate posteriorly, not showing fro111 
above; serrations on posterior rim of orbit above and on lateral occipital ridges; rody much depressetl, 
entirely smooth; deptli one-half width; lateral line along middle of side, ascending, the lines from 
the 2 sides coming near together on back behind pectorals for a distallce about equal to postorbital 
portion of head; lateral line on large specimens ar~netl posteriorly with a series of embediled keels, 
which beco~ne sn~aller anteriorly, entirely disappearing somewhat in advance of dorsal; in small 
examples this keeled portiori is asperate; distance of origin of dorsal fin from base of caudal about llalf 
length of snout; height of dorsal about twice eye; anal oppositcl dorsal and similar to it; caudal lobes 
smaller than dorsal; cantlal fila~nent 1.5 in snout; ventrals short, equal to eye. 

Color in alcohol, brown above, lighter below; fins pale. 
The above description chiefly from a specimen (No. 03584) 42 inches long, from IIonolulu. We 

have also from Ilonollilu 2 examples (Nos. 02945 and 03131) 39 and 37 inches long, respectively; 98 
examples G to 1'7.5 inches long, from Hilo, and 1 specimen 19 inches long from Kailua; specitnensfron~ 
Japan and Samoa, and numerous specimens obtained by the Albatross in 1902 a t  I-Tonolulu, Ililo, 
Necker Island, and Hanalei Bay, Icauai. TVe have examined 13 cxa~nples collected in 1889 by Dr. 
Jenkins a t  IIonolulu, 20 small specimens obtained by the Alhaiross November 8, 1899, ill the harbor 
of Papeete, Tahiti, and a large esample from the Philippines. Snyder mentions finding skeletolls of 
this fish at  Necker Island, where the fish had been carried ashore by birds. 
F&lq~lari(i pclinaha Lne(.pi.de, Ilist. Nnt. I'oiss., V,  349, 1803, New Britain, Isle of Reunion, equatorial pacific; jv1kins, 

B1111. U. S. Fish Comm., XXII, 190" (Sept. 23, 1903), 437 (Ilonollllll; Tnhiti); Snyder, I. r. (.Tnnullry 19, 1904), 625 
(EIonol~~lu: Hilo; Hnnalei Bay, Kanni; Necker Islund). 

E7id?ilnvin rlepressa Giinther, Report Shore Fishes, Challenger, 69, P I .  32, fig.. D, 1830, Sulu Archipelago (others from Natal; 
Zsiizibnr, Ami~o)~lia; Chinn; New Onincn: New Solltll n'l~lcs. Fiji 1ul1~11ds; nnd Crrlifornin): Jortlnn B lLvernlallll, 
Fishes North & ?ilia. Amer., I, 757, 1896: Senle, Occas. I'npcrs Bishop Mils., I, No. 3, 64, 1901 (Gllnm). 

77. Fistularia serrata Cuvier. 

Head 3.6 in length; D. 13 to 15; 8. 14 or 15; V. 6; branc~hiostegals 7. 
The tube into which the heat1 is prodocetl is exc.eedingly long, the part of the head ~ituateil  behintl 

the orbit being contained 6.5 times in its length; it  is distinctly serrated on the oatclr etlgc., as high ns 
i,roail near ~ t s  base, and somewllat compressetl in its anterior portion; a vertical cut acbross its lnidtlle 
woul(1 be hexagonal. The cleft of the n10uth is horizontal, exte~lding nearly as far backward as the 
maxillary. 1,ower jaw proniinent; iliterln:~xillary styliform, not protracstile; jaws ant1 palat~nes arnletl 
with a series of small teeth; volnerine teeth rndimentary, if present. 

The upper surface of the tube is coveretl with a very thin skin; the middle is mnch more elevntetl 
than the lateral portions, a t  least on the Ilasal half of the tube, ant1 is formed by c-renulated ridges, the 
outer of wl~ich arise from the anterior :nlgle of the o rb~t ,  first convergent, and then keeping a parallel 
direction. The lateral edge of the tube is very tlistinc-tly serrated and provicletl with rather ~)rominerlt 
spines posteriorly. The eye is elongate ovate, lnucll lonpcr than high, its Ito~izc~ntal tlian1c.tt.r one- 
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half of its distance from the baseof t l ~ c  pectoral fin; i t  is protectecl by prominent angles of the frontal 
bones anteriorly and posteriorly; the bony ridge between the orbits is concave and narrow, its width 
being less than the vertical diameter of the eye; crown of head rather convex, with slight crenulated 
stri~e; nostrils close together, one before the other, in front of the anterior angle of orbit on side of 
head; opercle not quite twice as long as high, and covered with a thick irielnbra~le which is prolonged 
beyond margin of bone and fixed to base of pectoral; gill-opening wide, but not cxtending upward 
beyond base of pectoral; 6 slender branrl~iostegals; shields of anterior portion of trunk are the follow- 
ing: 1, a narrow strip along the rnedian line; 2, a pair of broader ones occupying the sides of the back; 
3, a narrow one on each side; 4, the pubic bones on'the belly. 

Body depressed, nearly twice as broad as high; naked, without dermal ossifications; lateral liue 
marked by pores and small narrow bony shields, sunk in the skin anteriorly, becoming broader on 
the tail, and rjrined with a compressed spine directed backward; spines forming a kind of serrature. 

Base of pectoral fin obliquely curved; fin solnewhat longer t l ~ a n  the orbit arid rounded; a small 
foramen posteriorly in its axil; ventral fins widely apart, their distarlce from the pectoral 217 of that 
from the caudal; ventrals much shorter than pectoral and composed of 6 soft rays; a series of feeble spines 
einbedded in the skin along median line of back a i d  of abdomen; these spines do not belong to the 
entloskeleton for if tlie skin is removed these spines follow, and are easily detached from its outer 
surface. (Giinther.) 

Color in life, upper parts dark drab; lower, white; tips of dorsal, anal, and lobes of caudal rosy 
with dusky shades; pectoral transparent. Fifteen specimens were taken at  I-Iorlolulu. i Jenkins.) 

Not obtained by us in 1901 nor by the A,llbntrous in 1902. 

Fistularia serrala Cuvier, It2glre Animal, Ed. I, 11, 349, 1817, America (after Bloelr); Gii~rtlrcr, Cat., 111, 635, 1861 (Clri~it~; 
East Illdies); Streets, Bull. U. S. Nat. Mus., No, 7, 74, 1877 (Honolulrr); Jordan & Gilbert, Syrropsis, 390, 1883; 
Jenkins, Bull. U. S. Fish Comm., XXII, 1902 (Scpt. 23,1903), 457 (Honolulu). 

Fistislaria ~ini~~inculflta Covicr, Il5gne Anim1~1, Ed. I, 349, 1817, seas of the  Indies (after Commcr~on ~ ~ n d  John \Ylrite.) 
?'islr~laria coninievso~ii Riippcll, Nclic Wirbelthiere, Bisclrc, l+L, 1X87, Red Sea; tro dclilritc locality given. 
LIUriilorh~7a~h?is i i r i i r ia~ul~I~i~,  C~l l tor ,  GILL. MIL~ILY. Fish., 211, 1850, (Sen of I'inallg). 
Pistulariu~~etiniba, Jordali & S~iyder, Proc. U. S. Nut. Muu., XXVI, 1902, 67 ( J I L ~ J u I ~ ) ;  1101 of Lao6pbde. 

Family XXXVII. MACRO1IHAMI'HOSII)IE. 

Body compressed, oblong, or elevated, covered with small, rough scales; 110 lateral line; some 
bony strips on side of back, and on ~nargiil of thorax and abdomen, thc former soinetiu~es c.011fltlent 
into a shield; bones of skull much prolonged anteriorly, forr~~ing a lor~g tubr whicll bears the short 
jaws a t  the end; no teeth; gill-openings wide; brancliiostegals 4; branchihyals and pllaryngeals mostly 
present, the fourth superior branchihyal and the firat arid fourth superior pharyngeals only wanting; 
2 dorsal fins, the first of 4 to 7 spines, the second of which is very long and strong; soft dorsal and 
anal moderate; ventral fins small, abdo~ninal, of 1 spine and 5 soft rays; pectorals short: caudal fin 
emarginate, its middle rays not produced; air-bladder large; pseudobranc11i:c present; gills 4, a slit 
behind the fourth; vertebra: about 24. the 4 anterior ones much lengthened; no pyloric ceca; 
intestinal canal short. 

Body oblong, graduating into the caudal peduncle; back straight; dorsal spines about 7; charac- 
ters otherwise included above. The single Hawaiian species of t l~ i s  genus is fully described in 
Section 11. 
Nacrorhas~phocus LacBpOdo, Hist. Nat. Poiss., V, 136, 1805 (cor~if t l t lb=~colo~,~) .  
Ce~itviscus Cuvier, RBg~lc Anim., Ed. I ,  11, 350,1817 (6colopa.r; not Ccialriscus L.). 
Macrog~iathzis Gronow, Cat. Fishes, 147, 1854 (scolopaz). 
Orl l~idl l i~s  Gill, Proc. Ac. Nal. Rci. Phila. 1862, 234 (velilaris). 

Order J. LOPHOBRANCHII. 

Gills tufted, not laminated, corllposed of small rountled lobes at,tached to the gill-arches; interclaviclrs 
well developed; scapula suspended to the cranium by a post-temporal; superior branchihyals and 
pharyngeals, and basal branchihyals wanting or not ossified; mouth very small, bounded above by the 
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premaxillaries; post-temporal siniple, coossified with the cranium; basis of cranium simple; pectoral 
fins with elevated bases; anterior vertebrw modified, the diapophyses much expanded; air-bladder 
simple, without air-duct; snout produced, bearing the srl~all, toothless lnontll a t  the cwd; gill-covers 
reduced to a large simple plate; skin with bony plates; nluscular system little developed; the Syng~~n-  
t h id s  have neither spinous dorsal nor ventral fins; the SoZcnostoinid,7: of the Indian Ocean, constituting 
the suborder Solenostomi, have all the fins well developed. 

a. Spinous and softdorsal present; ventral fins present; gill-openings wide. ................ ........... Solenoslo1ni~1a, p. 118 
aa. Sp ino~~s  dorsal fin wnnting; 110 ventrnl fins; gill-opel~ings narrow.. .. .. ... . . . . .. . . . . .. . . . .. . . . . . . . . .,9?171gnntliid:r, p. 119 

Family XXXVIII. SOLENOSTOMIDZ. 

Body compressetl; tail rery short; snout long, compressed, all pa rb  covered wit11 thin skin, 
below which is the dermal skeleton with star-like ossifications; spinous dorsal short; soft dorsal anil 
anal long, with elevated bme; caudal long; ventrals close together, inserted opposite spinous dorsal, 
each of 7 rays; the fins free in the male, in ,  the female adnate to the body, fornlirig a large pouch for 

, the reception of the eggs; branchiostegals 4, vary thin; intestinal canal simple. Singular fishes of the 
East Indies, constituting 1 genus. 

Genus 65. SOLENOSTOMUS LacBpbde. 

Characters of the genus included above. 

Solenoston~us Lacdpcde, Hiut. Nrit. I'oiw., V, 360, 1803 (paradorus). 

78. Solenostomus cyanopterus Bleeker. Fig. 35. 

Head 2.2 in length; depth 5;  D. v-20; P. 27; V. 7; A. 19; C. 15; cleptll of snout a t  middle 4.5 
in  its length; eye 6.25 in snout; dorsal spines 2 in head; ventral equal to snout or a little Illore; cautlal 
a little shorter than heatl; ckudal petluncle shorter than base of second tlorsal. 

Color pink, with sn~al l  black (lots like irlk specks scattered over head aiitl upper part of body; 
eye red; fins pale, the spinous dorsal with 2 long black ocelli (eaid to be dark blue in life) on meni- 

Fro. 36.-Soler~oston~us e?janoplerus Bleeker. . 

branes of first ant1 secontl spines; besides black dob, caudal with srriall inky spots like those on body, 
but more elongate, several of them drawn out into lines. The above tlescription is taken from Jorcla11 
and Snyder's Japanese specimen. The only Hawaiian referencae is that given by Bleeker. I t  is doubtful 
if the species really orcurs in  thest, islands. 

Solenostomur parado;rus, T$leekrr, Knt. Tgds. Ned. Ind., 111, IS!!, 30.6 (Hawaii rrnrl (:rrrlnij; liltup, Lophobrnncliiates, 18M, 
2 ( 1 1 6 3  clc Frnnce, Irlrli~t, I i e w  Guinea); not of Prtllns. 

Solenostomus njanoptera?r~ Bleeker, Nut. Tydu. Ned. Ind., VI, 1854, ,507, Hawaii and Ceram; Gunther, Fishes of Zn~lzibar, 
137, pl. XX, figs. 2, 3, 1866 (Zanzibar); Gunther, Cat. Fish., VIII, 1870, 151 (Zanzibar, Ceram, China); Dumeril, 
Hist. Poiss., 11, 1870, 497 (New Guinea); Jordan & Snyder, Proc. U. S. Nat. Mus., XXIV, 1902 (Scpt. 27,1901), 4, 
pl. 3 (Boshu (Awn) Japan j. 



HIPPOCAMPUS HILONIS JORDAN & EVERMANN.  TYPE.  JULIUS BIEN&CO.  L1TH.N Y 
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Family XXXIX. SYNGNATHlL)&.-The Pipc-Fishes. 

Body elongate, usually slender, covered with bony plates wliich are firnlly connected, forrning a 
bony carapace; head slender, the snout long, tube-like, bearing tlic short toothless jaws a t  the end; 
gill-opening reduced to a small aperture behind the upper part of the opercle; tail long, prehensile or, 
not, usually provided with a small caudal fin; niale fishes \\,it11 an egg-poucll nsually placed on the 
under side of the tail, sometilnes 011 the abtlo~nen, colnrnonly formed of 2 folds of skin which meet 
on the ~nediari line; the eggs are received into this pouch arid retained until solne timch after hatching, 
when the pouch opens, permitting the young to escape; dorsal fin ~ingle, iiearly median, of soft rays 
only; pectorals small or wanting; ventrals none; anal fin minute, usually present. Genera about 15; 
species 150. Small fishes, found in all warm seas, sometimes entering fresh waters. 

a. Ziil)pocaazpi?~x: Tail prchcnsile; caudal lin small; head placed at u large angle v7i 111 axis of I~ndy .. .Ilipl~oca~np~ts, p. Il!) 
aa. Syngnalhi?ix: Tail not prehensile, usually with a caudal fin; axis of head nsunlly in line ~vith I L \ ~ ?  01 body. 

b. Egg-pouch of male 011 body; dorsal with 25 rays; rings 18+14 .................................... .Dor~vl~anzphvh, p. 120 
.................................. bb. Egg-pouch of male on tail; dorsal with 22 rays; rings 16+3G.. 1 c t 1 o c a p s  p. 121 

Genus 66. HIPPOCAMPUS Raflnesque. The Sea-Horses. 

Body strongly compressed, the belly gibbous, tapering abruptly to a long, quadrangular, prehen- 
sile tail; head with a distinct curved neck, placed nearly a t  a right angle with the direction of the 
body, surmounted by a compressed occipital crest, on the top of which is an angular, star-shaped 
coronet; top and sides of the head with spines; physiognomy remarkably horse-like, like that of a 
conventional "knight" a t  chess; body and tail covered with bony plates, forming rings, t.hose on thc 
body each with 6 spines or tubercles, those of the tail with 4; pectoral fins present, short and broad; anal 
minute, usually present; dorsal fin moderate, opposite the vent; egg-pouch in male a sac a t  base of 
the tail, terminating near the vent. Species numerous, in all warm seas. These fishes attach them- 
selves by their tails to seaweed and other floating substances, and are often carried to great distances 
by currents. 

IfLp11ocamnl)z~s Raflnesquc, Indiee dlIttinlogia Sicilima, 37, 1810 (heplagor~us=hi~~~~ocaalpus).  
Hi1)pocarnpus Leach, Zool. Misc., 103, 1814 (hippocampus). 

....................................................... a. Eye small, 4 in snout; a short keel ill iront of coronet hiEo?~is, p. :I9 
aa. Eyc larger, 2.8 in snout; no keel before coronet ............................................................ ;Rsheri, p. 119 

79. Hippocampus hilonis Jordan h Evernlann. Plate 23. 

Eye about 4 in snout; snout 2 in head; D. 16, on 3 rings; rings 12 + 3g. Tail a little longer tlian 
head and trunk; trunk rather deep, compressed, its width 2 in depth; eye small, equal to interorbital 
width, which is concave, broader posteriorly; gill-opening high, rather large; spines on head and body 
very blunt, rounded or obsolete, though forming knobs of Inore or less equal size along tail; coronet 
with rounded knobs, before which is a short keel or trenchant ridge; base of dorsal about 1.35 in snout. 

Color in  alcohol, dark or blackish brown, more or less unifonn. 
This species is known to us only from the example described above. It is closely related to the 

Japanese Hippocampus aterrimus Jordan & Snyder, but on comparison with the typc of that species, 
was found to differ in  the presence of the keel on the top of the head and in other minor characters. 
I t  is also close to 1% ringens. 
Hippocampus hilomiis Jordan & Evermann, By] .  U. S. Fish Comm., XXII, 1902 (April 11, 1903), 169, Hilo. (Type, No. 80626, 

U. 6. Nat. Mus. Coll. A. M. Wilson.) 

80. Hippocampus fisheri Jordan & Evermann. Fig. 36. 

Eye 2.8 in snout; snout 2 in head; D. 18, on 4 rings; A. 4; P. 15; rings 12+34. 
Tail longer than head and trunk; trunk rather deep, compressed, its width 1.7 in depth; eye 

small, equal to interorbital width; interorbital space concave; gill-opening small, high; spines on head 
and body rather high, sharp; 2 rings on trunk between each pair of larger spines; tail wit11 3 rings 
between each pair of larger spines; coronet well developed, with 5 spines; spines over eye blunt; bme 
of dorsal about equal to snout; anal small, long; pectoral broad, rays rather long. 
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Color in life, trunk below middle row of rings yellowish golden, above middle row blackish brown 
on orange ground; knobs orange; lower portion of knobs on 8 to 11 rings spotted with dark brown; 
side and top of tail same as back of trunk; ventral side pale dirty orange; 21ead, crown and snout dirty 
dark brown; an orange band across snout ant1 one before eyes; pale b r o w ~ ~ i s h  golden over gills; chin 
orange; iris yellowisll golden with 8 reddish streaks radiating fronl pupil; fins pale; a red spot before 
each eye a t  each side of preorbital spine. 

Color in alcohol, pale brown, upper surface with dark brown rnarblings; side with small roundisll 
dark spots. 

The above description is from the type, No. 50625, U. S. Nat. Mus. (iield No. 03835), a speciine~i 
2.6 inches ,long, obtained a t  Kailua, Hawaii, where the ~pecies was new to the natives. We have 5 

FIG. 86.-Hi?pocarnpus fl6lb~i Jordan & Evermann: from the type. 

other examples, each about 3 inclies long, taken from the stomach of a dolphin (Cor!lpll,vnn. sp.) which 
was captured a t  I-Iilo, July 18, 1901. 

When fresh, No. 0'3507, a male, was pink or pale cardinal along and near the keels; pl:ttes 011 1,ack 
and above rniddle row of kno1>s on side mottled blackish on pale red ground; platcy below tniddlc row 
of knobs and on belly porcelain white; egg-pouch uniform pale cardinal-red, paler than rest of body; 
tail same pink or pale cardinal, rnottlecl with blackish blotches; top of head and crown blackish on 
pale red; cheek, jaw, and snout pink. Some examples had ventral side of tail alld portioll behind 
fourth prominent spine of tail uniform pale cardinal-red. 

Hippocampuapsheri Jordan & Evermann, Bull. U. 8. Fish Comm., XXII, 1902 (April 11, 1903), 169, Kailua, Hawaii. 

Oenns 67. DORYRHAMPHUS Kanp. 

This genus differs from S@hoatorna chiefly in the position of the egg-pouch of the male, which is 
under the abdolnen instead of the  tail. The angles of the body are strongly ridged. Tail sborter than 
body. Tropical seas. 

Doryr/lamp?~tln Kaup, Lophobranchii, 54, 1856 (mcisus). 
Clbceroichtkye Kuup, op. cit., 65 (ualmcie78ni). 
Doryichthys Kaup, op. pit., 56 (bilineatus). 
Microphie Kaup, op. cit., 63 (cuacalua). 
Belonichthue Peters, Reise Nach Mosambique, IV, Fl~sfieche, 1W, taf. 20, fig. 5, 1868 (zan~bem~sicr), 
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81. Doryrhamphus  pleurotmnia (Giinther). Fig. 37. 

D. 25; osseous rings 18f14; edge of each ring t&inating in a slightly pro~ninent spine; lateral 
line continuous, passing into the 1o1vr.r c*auclal etlge; snout with denticu1att.d ridges; opercl~lunl witli 
a slightly oblique raisetl line, below whit-h are several other radiating keels; snout shorter than 
rcnlaini~lg portion of heail; interorbital space concave, the supraorbiti~l ridge I)eing raisetl bat scarcely 
serrated; rent  behind middle of tlorsal fin, equidistant fro111 root of pertoral and snout; distance of 
snout fro111 vent 1.16 inches; tlistnncae of vent from end of cautlal 0.75 inc.11. Color light grayisll, \\.it11 
it brownish-bl:~ck band fro111 snollt itlong the middle of body and caudal fin. Off I-Ionolulu, 18 fathonis. 
(Giinther.) A specimen was obtainecl I)y the illhtclrons at 1Ionolnlu in 1902. 

FIG. 37.-Doryvhan~pht~spleurot~nia (Gunther); after Gunther. 

Our single specinlon of this ~pccies was lost. The color note taken in the field is as follows: Color 
in life (No. 03553) with a reddish-brown lateral band from tip of snout through eye to base of caaudal, 
other pitrtu of t)ody olivareous brown; white band on top of snout from tip to forehead; 2 red spots 
on each side of snout a short distance hellincl the angles of mouth; pectoral, dorsal, and allal trar~sparent; 
caudal brilliantly colored, dusky orange with brown, n~argin lclnon-yellow. 

Uoryichtl~!la ?~lclirut:enitr Oiinlhcr, Clll~llcnger Itcpl., Zool., I ,  part VI, 811orc Fishes, 132, pi. XXVI, fig. 1). 1879 (IMO), otl 
Honolulu; Snyder, Bull. U. 8. lgisll Comm., XXII, 1902 (Jan. 19,1901), 523 (Honolulu). 

Genus 68. ICHTHYOCAMPUS Kaup. 

I-lead short, with a shorter, compressed, sharp-ridged snout; orbits tilightly projecting; operculum 
round, swollen, Iligher than broad, and grained like tlie head; tail alrnost as thick as the body all11 sutl- 
tlelily pointctl a t  the setting on of tlie very rndilnclitary caudal fin; anus situ:rted under tho beginnil~g 
of the dorsal lin; tlie edges of tllc concave back coalesce with tliosc! of the tail illto on(. linc'wl~icll runs 
without interruption to the cauclal fill; egg-pouch of rllale under the tail. A single species of this genus 
is lcnown froin the EIawaiian Islands. (See Section 11.) 

Icl~lhyucarr~piia Kau11, Wicg. Archiv, XIX, 1853, 231 (Sy7~g7iuthus carce); KILII~ ,  C I L ~ .  Lop11obr1~11chii 29, I%(;. 

Order K. SYNENTOGNATH1.-The Synentognathous 
Fishes. 

Lower pharyngeal bones fully united; secolld and third superior pharyngeals r:iriously enlarged, 
not articulated to the c r a n i u ~ ~ ~ ,  sending processes forward, tliu fourth slnall or fused with the third; 
vertebra: nnnlerons (45 to 70), the abdoininal ones ~nucli Inor? uunlerous than the cauclal; ventral 
fins abdominal, without spine, the rays niorc th:tn 6; scapula  usp pent led to crarliunl by 11 post- 
tetr~powl bone, which is slender and furcate; articular bone of lower jaw with a slnall snpplemental 
bo l~e  perliapa corresponding to the coronoitl bone; parietal bones 111nc.11 protluced, \\,ell separated by 
the supraoccil)ital; supraclariclc not distinct; no intercblitvicleb; no inesocoracoid; lnasillary yery 
close to prenlaxillary and sornetiine~ firmly joi~letl to it, the suture always (libtinct; basis of craniulll 
ilouble in front, but without ~nuscular tnbe; no adipose fin; fins without spines; lateral line concur- 
rent with thc belly, peculiar in  strncbture; air-bladder usually large, without pneumatic duct; intes- 
tinal tract si~nple, without pyloric ctcca. This order is allied to the I laplomi on the one baud and to thc 
/'crcesocex on the other, and like these groups, it  marks the transition fro111 the soft-rayed to the spiny- 
rayed fishes. I n  their anatomical characters the &t/nentog~ltcthi most resemble the latter, but there are 
never spines in  the fins, and the lower pharyngeals are united. The group is divisible into 4 closely 
related families, which have usually been regarded as subfalnilies of one family, Exoccetida: or 
Scomberesocidz. 
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a .  Third superior pharyrtgcal on crich sideficanxly cnlargc8, not longer than its anterior process, r~nd armed 114th rompar- 
atively few (about 15) pointed tcctti; fourth superior pharyngeal distinct on each side; lower pharyngcnls united 
into a small linear pl~rte, r~rmcd with ~imall teeth; vcrtebrce with zygapophyses; both jtiws prod~iced in a long beak 
in the adult (the uppcr short in the young); tceth in jaws strong, iinetlual; maxillaries firmly appressed to the 
prcmaxillaries; a distinct 8nt1ire tilong tlic boundnry; eoronoid bonc (attached to the nrticolar) evident. Species 
carnivorous.. ........................................................................................ .llelo?~idz, p. 122 

an. Third supcrior phriryllgcr~l greatly cnlargctl, covered with bluntitill, trioispid teeth; fourth 811perior phtiryngeal 
wanting or f~ised with ttic third; lower phnryngcals large, fnscd into a thick triangular bonc with transversely 
concnvc sllrfncc, rovcrerl with blunt tric~lnpirl tccth; tceth in jnws always smnll conic or triens~~id: mnxillarj 
close to prcmaxillary, but not sntnrally joined to it, there being some open space between; roronoid bonc prcscnt, 
but small: no crinine teeth; no zygapopliyses to the rertcbrrc. 

h. Thir(lwperior pharyngeal solidly joined with its fellow to form an ovoid plate, which sends 2procenscs forward; cleft 
of moutli narrow; lower jtiw ~ ~ s u a l l y  produced; teeth of jaws tricuspid; hcrbivoro~in species.. .IIerr,iran~piridrr, p. 126 

bb. Third ~npcrior plinrynge1~1 more or less closely upprcsried, but not united; dorstil I L I I ~  anal witho~it fi nlets; peotoral 
........ flns more or lens produecd, forming an organ of flight; species a t  least partly cnrnivorons .Exoca?tidz, p. 130 

Family XL. RELONID8.-The Neetile-fishes. 

Body elongate, very slender, co~npressed or not, covered with small, thin scales; lateral line very 
low, running as a fold along side of belly; both jaws produced in a beak, the lower jaw the longer, 
very much the longer in the young, which resemble IIemiramp7~us; maxillaries grown fast to premax- 
illaries; each jaw with a band of small, sharp teeth, besides a series of longer, wide-set, sharp, conical 
teeth; no finlets; dorsal fin opposite anal, both fins rather long; air-bladder present; lower pharyngeals 
united to form a long, slender, narrow plate, with flat surface covered with small, pointed teeth; 
upper pharyngeals distinct, the third pair little enlarged, each with some 15 moderate, unequal, 
pointed teeth (Tylosuruu marinus), fourth pair well developed, with similar teeth, but without anterior 
processes; vertebra numerous, with zygapophyses; ovary single. Voracious, carniverous fishes, bear- 
ing n superficial resemblance to the gar-pikes; found in all warn1 seas, sometimes entering rivers. 
Genera 4; species about 50, the majority of the111 American. Their habits are ordinarily much like 
those of the pike, but when startled they ~ w i r n  along the surface with extraordinary rapidity, often 
leaping above the water for short distances. When thus leaping the large species of the Tropics arc 
sources of danger to i~icautious fixhcrmen, sometimes piercing the naked at>domens of the savages. 
Most of them are good food-fishes, but the green color oi the bolies of the larger species often causes 
them to be avoided for no good reason. 

a. Gillrakers prcacnt ............................................................................................ Relo~re, p. 122 
an. Gillrakers none. 

.......... b. Body snbtcrctc or slightly comprewed, iLq breadth more tli1~11 two-thirds its grctitest de1)th.. T~/LOKIWILS, P. 123 
bb. Body much compressed, its breadth not half its greatest depth ........................................ A t ~ l c ,  p. 12b 

oenns 69. BELONE Cuvier. 

This genus differs from Tylosurus in thc. possession of gillrakers, and is confined to the Old \vorld 
arid the islands of the Pacific. 

Belorre Cuvier, Regnc Animal, Ed. I, 11, 185, 1R17 (brlose). 

82. Belone platyura Bennett. Fig. 38. 

Head (tip of mandible sliglltly damaged) about 1.88 ill trunk: depth in  trunk a little over 16; D. 
13; A. 19; P. 12; V. 6; scales ahout 177 or Illore to base of caudal; greatest width of hczd equal to its 
depth; upper jaw a little over 1.5 ill head; eye 2 in postocular part of head, 1.25 in interorbital space; 
pectoral about 4.3 in space between tip of snout and opercle; ventral 6.5. 

Body elongate, depressed on the back and upper sllrface and also below, the sides rounded; head 
long, broadened and flattened above, somewhat corlstrained below; eye rather large and a trifle 
longer than deep; jaws very long and slender, the upper much shorter than the lower, and the groove 
of maxillary extending well beyond anterior margi~l of eye; teeth in  mandible not extending beyond 
tip of upper jaw, and with a median asperous ridge; no vomerine teeth; tongue small, bluntly pointed, 
a rather thin fleshy flap a little free i11 front; nasal cavity large and close to upper surface of eye; 
interorbital space broad and flattened; gill-openings large, the isthmus very narrow, long, and slender; 
gillrakers rather large, in  moderate number; no pseudobranchize; peritoneum gray, or marked with 
numerous dark rloh. 
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Scales nioderately large and narrowly imbricated, those on nliddle of back enlarged; no fin flaps; 
srales on checks, opercles afid a number of sn~all ones on top of llead; lateral line running low or 
along the ventral part of the botly, and posteriorly below lrcel on side of caudal pedmicle; origin of 
tlorsal :L littlc nearer that of ventral tllan I~asc of cantlal and well behind anal; anterior dorsal rays 
longest, the posterior or last rays also elongatetl, longer than ~nidtlle ones but not as long as the 
anterior; anal with anterior rays longest; c.auda1 deeply emarginatr, the rays strong, the lower lobe 
the longer, and the entire length of the fin a littlc Inore than that of pectoral; pectoral wit11 rays all 
Inore or less firnl and strengthenetl, the uppt~rrnost enlarged; oentrals rather short and placed a little 
nearer bast. of pectoral than baqe of r:mdal; caudal 11edunclc very 1)roatl and dcpressetl, its greatest 
width twire its 1r:tst tleptli, and ~vitll a sharp keel along c.ac.11 siclcl. 

PIG. 38.-IIelo~le plalytira Bennett. 

Color in  alcohol, deep blue-black above, sharply deiined along the sides fro111 tlle silvery w11ite of 
tlre lower surface; pectoral, ventrals, anti anal all more or less grayish. I n  the young there is a 1)lac.k 
lateral band and the dorsal is high. 

This description is fro111 an c.saml)lc (No. 04992) 14 inches long, taken at  ICailua. IVe liave a 
number of examples taken a t  Honolul~l ant1 Ihilua. Several wttrc ol)tained by Dr. Jenkins at  
Ilonolulu in 1889, and others by the Albut~oss in 1902. The species also occurs in Sainoa. 

Bclonc~,lat?/zll.?Lx Rcnxlett, l'roc. Comm. Zool. So<:. London, 1850,168, Mauritius; Jeiikilln. Hi111. U. S. Fish Cornill., XXII, 1902 
(Srpt. 23, 1903), 433 (Hoi~olnlo). 

Belone plakt~ra, Ruppell, Neue Wirbclthicrc, 1flisch., 1837, 73, pl. 20, fig. I (Red Sea); Cuvicr B Valenciennes, IIist. Ntit. 
Poias., XVIII, 461, 1846 (MILSSIL\\~~L~~); Rlceker, Acst. Sol:. Sci. Indo-Neerl., 11, 85, 1857; Gunthcr, Ctht., 1'1, 237, 1XGti 
-(Red Sea, Mt~uritiils, Amboy~in); SLrcets, Rnll. I?. S. Nt~t. Mils., No. 7, 76, 1877 (Ilonolulu); Steiridt~chner, Denks. 
Ak. \Viss. Wiell, LXX, 1900, 30 (Ltlysnli); Snyder, Rnll. I?. S. Fish Conim., XXI1,1902 (.Itin. 19, 1004), 521 (Honolulu). 

I<fllo?re carinata Cuvier & \'fllenCi~IIne~, Hist Nnt. l'oiss., S\'III, 437, 1846, Hawaiian Islands; Giinther, Cat., VI, 236, 1866 
(copied). 

~faxtacer1~beluxplal?~1'z~x, Bleeker, Nat. Tyds. Ilierk., 111, lS(iO, 23.4 (Sillgt~pore; Arnbognn). 

Genus 70. TYLOSURUS Cocco. 

Body elongate, very slender, not ln~ich compressed; both jaws prolonged into a beak, the lower 
jaw somewh:lt the longer, much the longer in young fishes, the very young resembling Iletnirczrnpl~z~s; 
each jaw arrned wit11 a band of small, sh:~rp teeth, beside wllicll is a series of longer, wide-set, sharp, 
(-onical, unequal teeth; no teetli on vomer or palatines; scales small, thin; lateral line running along 
side of belly, beconling median on the tail, no finletu, tlorst~l tin lnore or less elevated anteriorly; caudal 
fin short, unequally lunated or forked; pectorals moderate; ventrals small, the latter inserted behind 
the middle of body; gi1lr:lkers obsolete; bones usually Inore or less green; size cornpitratively large. 

. Species numerous. Voracious fishes, cliit~liy il~nt.rican, one species crossing to Europe; son~e  of them 
entering rivers. 

Only one species is known to occnur in tile I3auaiian Isla~ids. 
~ ~ l ~ o s u n ~ s  Cocco, Lettere in Giornafe Sci. Sicilia, XVII, 18, 1829 (cant~ai?~i=imperialix=acus). 
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83. Tylosurus giganteus (Schlegel). "dhailha;" L'rluau." Fig. 39. 

Head a little over 2 in trunk; depth 9.5 in trunk; D. 24; A. 22; P. 14; V. 6; scales about 370 or 
more to base of caudal; depth of head a little more than its greatest width; eyc about 2.13 in post- 
ocular part of head, 1.3 in interorbital space; pectoral about 3.5 in space between tip of snout and 
opercle; ventral 3.85. 

Body elongate, more or less rounded, the sides a little compressed; head long, flattened abovc, 
the sides compressed, somewhat constricted below; eye moderate, a little longer than deep; jaws long, 
strong, and rather powerful, the lower a trifle the longer; groove of maxillary extending posteriorly 
for nearly half the eye diameter; teeth developed as large canines in both jaws, and with villiform 
barids along the edges; also a median roughened ridge on the mandible; no vomerine teeth; tongue small, 
blont, little free in front, and fleshy; nasal cavity large, close to upper margin of eye and with a thick 
flebhy flap over the nostril; interorbital space broad, slightly convex; top of head with bony stria; 
gill-openings large, the isthmus very narrow, long and thin; no gillrakers; no pseudobranchie; peri- 
toneum gray; scales very small, narrowly imbricated, very mudl smaller on back than elsewhere; no 
fin flaps; cheek scaled, a few scales on top of head, but opercles bare; lateral line running inferiorly 
along side and up on side of caudal peduncle; origin of tlorsal nearer that of ventral than base of caudal 
by about length of pectoral, the origin of anal only slightly in advance; anterior dorsal rays elongate, 
those forming posterior half of fin rather long, but shorter than the former; anterior anal rays form- 
ing a rather long lohe; caudal rays strong, deeply elnarginate, lower lobe the longer, length of fin 
about 2.3 in entire length of head; 1)cctoral rather small, upper ray enlarged; ventrals inserted nearer 
bave of pectoral than base of caudal by a space equal to that between middle of eye and posterior mar- 
gin of opercle; l a s t  width of caudal pedu~iclc only a trifle more than its least depth, the keel along 
side more or less obsolete. 

Flu. 39.-Tyloeuricx yir/anteus (Schleyel): nftcr Blcckcr. 

Color in alcohol more or less silvery white below, the upper surface greenish brown; fins tinted 
with yellowish about their bases. 

This description taken from an example (No. 05006) 18 inches long obtained at IIonolulu. We 
have others taken at I-Ionolulu, one by Dr. Jenkins in '1889. In  an example from IIilo the color 
markings are better preserved. I t  has a dark or blackish lateral band from over pectoral to near base 
of caudal, the dorsal, caudal, and pectoral are inore or less blackish, and the margin of the preopercle 
is broadly marked with blackish brown. 

This fish reaches a rather large size, one of our nurnerous exa~r~ples being 40 inches long. I t  is a 
food-fish of considerable importance, living in the open sea. 

Ilelone gifjuntea Schlegcl, Fr~unu Juponica, Poiss., 245, 1846, Nagasaki, Japan. 
Ileloiie annulatu Crivier & Valenciennes, Hist. Nut, I'oihs., XVIII, 147, pl. 550,1846, Celebes, Tongatabu, Seychelles, Pondi- 

cherry; Gunther, Cut., VI, 240,1866 (Pinnng, China, Formosa, Gilolo); Steindachner, Dcnks. Ak. Wiss. Wien, LXX, 
1900, 612 (Honolnlu; Samoa). 

Uclone nzelnnf~rzss Blecker, Verh. Bat. Genoot., XXII, 1849, 11, Madura, Madura. 
Belone e?llindrira Blecker, Verh. Bat. Genoot., XXIV, 1862, 15, Bijd, Soend. 
,lf(~h.tacembelua chorarn Bleeker, Ned. Tyds. Dierk., 111, 18tib, 227, East Indies. 
.lfastaeenibelus annulattcs, Blecker, Atlas Ichth., VI, 48, p1. 258, fig. 3, 1869-71 (Javu, Muduru,Bnweur~, Oocov Island, Sumatra, 

Singapore, Pinang, Bungku, Celebes, Ratjail, Ternate, Amboynu). 
T!lloatsrus annulatus, Se~tle, Occas. I'II~. Bishop hlus., I, 64, 1W1 (Guam). 
T~losuruagiganteua, Jenkins, Bull. U .  S. Fish Comm., XXII, 1902 (Sept. 23, I N S ) ,  433 (Honolulu). 
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Genus 71. ATHLENNES Jordan & Fordice. 

This genus is close to Tylos~rr t i~ ,  differing chiefly in the greatly compressetl, almost ribbon-shaped 
I)ody. The sirigle species is American and l'acific. 

i l thlel l l~e~ JO~B~LII & Fordice, Proc. U. S: Nut. ?)f118.1886, 342 ( h i a i ~ s ) .  

84. Ath lennes  h i a n s  (Cuvier ~k Yalencien~~es). "~ihn&hn." Fig. 40. 

IIead (tip of beak l~roken)  2.6 in trunk; ilelttll 9 in trunk; D. 25; A. 26; P. 12; P. (i; scales about 
520 in a lateral serics to l~ase of c,aadal; depth of heat1 about, twice ita \vidtli; eye ahout 2 in postorular 
part of head, 1 and a trifle over in interorbital space; pectoral 3.3 in hcncl; ~ e n t r a l  st littlc over 4. 

J3otly very elongate, narrowly compressed, tlie sides flattened; hratl flattrnctl on top, the sides 
strongly compressed and the uucler surface ~iarrowly constricted; eye rather large, 111urh longc'r t l ia~i 
tleep; jaws long, the upper strongly archetl up\vard a t  tlie I~sse, so that tlre  non nth can not be closed, 
the mandible very broad and deep a t  the base; groove of maxillary cxtendiny to below iniddle of eye 
a t  least; Inany large canines in each jaw, and the floor of the manclihlc with a inedian asperor~s ridge; 
no \ro~nerine teeth; tongile well developed, rather small, and free in frolit; nasal tbavity large, near 

Fm. 40.-Allrlennes hialas (Cnvicr & Vulenrionncs). 

. upper margin of eye, and with a thick fleshy flap over tile nostril; interorbital space broad, flattenetl; 
top of head. with a few bony strite; gill-opening large, the iatbinus n thin frenum; no gillmkers; no 
pseudo bran chi^. 

Scales very minute and narrowly imbricated; top of Iieacl ant1 a large patch on cheeks scaled, 
otlierwise naked; no fin flaps; lateral line running along the rclntral surface of body, alto along t l ~ e  
lower side of caudal peduncle to base of caudal; origin of dorsal a little nearer base of vcntwl tha~i ,  
that of caudal, and the anterior rays very long and forming a falcate lobe; it~lill silnilar to dorsal, the 
anterior rays long ant1 forming a long falcate lobe, the origin of tho iin only a trifle in advarlce of that 
of the dorsal; caudal small, the rays rigid, strong, the edge emarginatc, anti the lower lol)e tlie longer; 
ppc*toral wit11 the lipper~llost ray en~arged; rentrals inserted a trifle nearer anterior margin of nasal 
cavity than base of caudal; caudal peduncle compressed, its least width two-thirds its least deptll, and 
no keel along sides. 

Color in alcohol, brown above, the lower portions, including the sides, silvery ~vhite, and the fins 
all Inore or less brownish; 3 large blaelrish blotches sometinles present on back below dorsal. 

Tllis desc,ription taken from all example (No. 03561) 30 inches long obtainrtl at IIonolnln in 1889 
by Dr. Jenkins. We have also 2 others collected hy hirn at  Ilonolulu and 5 large examples col- 
lectecl by oursc.lves from the s a ~ n e  locality. The species is recortlcd by Stei~ldachner from Acapulco. 
Our specimens range in lengtli from 29 to 30 inrhes. 
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This fish was common in the Honolulu market, where it  is regarded as a good food-fish. TVe have 
thus far failed to find any difference between the Pacific species and the colnnion Atlilenneslticrns of the 
West Indies. 

Rclo~~e hians Cnvier & Valenciennes, Hist. Nat. I'oisy., XVIII, 432,1846, Havana, Bahia; Giinther, Cut., vr, IX(i(i, 248 (copied); 
Steinduchncr, Ichtlr. Beitr., I l l ,  64, 1875 (Actrpulco). 

Tylos71rrts lrians, Jordun S: Gilbert, Synopsis, 373, 901, 18X3. 
Alhlennea. Iticcns, Jordan & 9:Evermnrln, Fish. North & Mid. Amer., I, 718, 1896; Jenkins, Bull. U. S. Fish Conlrn., XXII. 1902 

(Jept. 23,1903), 453 (Honolulu); Suyder, op. cit. (Jan. 19, 1901), 521 (Lahaina, Maui). 

Family XLI. HEMIRAMPH1DZ.-The Balaos. 

Body elongate, more or less compressed, covered with large cycloicl scales; upper jaw short, lower 
jaw variable, sometimes much produced, the toothed portion a t  baee fitting against the tootlietl 1)re- 
maxillaries; teeth equal, ~nostly srnall anti tricuspid; lnaxillariev ankylosed to premaxillaries; gill- 
rakers long; caudal fin rounded or forked; if forked, the lolvcr lobe the longer; anal fin ~nodified in 
the viviparous species (%onarclio~~l~n~s), unnlotlified in the otllers ant1 usually similar to the tlorsal; no 
finlets; air-bladder large, sometilnes cellular; third npper pharyngeal on eacll side much enlarged, 
~ol idly united with its fellow to for111 an oval plate, with sligIitly convex surface :&rid coveretl with 
blunt tricuspid teeth; this is about as large as the united lower pharyngeals ant1 fits into the con- 
cavity of the latter; fourth upper pharyngeal wanting or grown fast to the thirct; lower pharyngeal 
large, thick, triangular, with concave surface; vertebra about 50. Probably not separable from the 
Exoc~atidz. 

Herbivorous fishes of the warn1 seas; ~riostly shore species, a few pelagic. They feed chiefly on 
green algz, and, like the related forms, swim at  tlre surface, occasionally leaping into the air. Size 
rather small, about a foot in length. Genera about 7; species about 75. 

a. Body moderately compressed; pcetorul moderate. Shore fishes. 
h. Ventruls inserted a~lteriorly, fur in advu~ice of dorsal; air-bladder simple; sides of body more 

or less convex.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . II?/po, k c z t ~ ~ ~ ~ I ~ t c x ,  11. 120 
bb. Ventrals inserted posteriorly, not far before dorsal; air-bladder cellular; ~idcv of body neurly 

rerticul and parallel . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ilcn~ivu?n&plric~, 1% 127 
aci. Body very slender und compressed, morc or less band-like; pectoral fin very long, ventral very 

short, inserted posteriorly. Pelagic species. ...... ..... . ... .... .......... . ................ . . E i r l e ~ ~ t o r h u ~ ~ ~ p I r ~ ~ s ,  1). 128 

Genus 72. HYPORHAMPHUS Gill. The Halfbeaks. 

Rody elongate, moderately compressed, the sides of body not vertical, but more or less convex, 
the  dorsal outline ~~ara l le l  with that of the belly. Upper jaw short; lower jaw prolonged into a slender 
beak, bordered with membrane, this beak sliorter in the young; pre~naxillaries forn~ing a triangular 
plate, the teeth of which fit against the toothed portion of the mandible; maxillarics joined to prenlax- 
illaries; teeth feeble, mostly tricuspid; gillrakers rather long; head covered wit11 large shield like 
scales; scales deciiluous; caudal fin inore or less forked, the lower lobe the longer; no finlets; (lorha1 
and anal similar, opposite each other, not ~notlified in the males; last ray of tlorsal usually sllort; ven- 
t r a l ~  s~nall,  inserted well forward, nearly ~nidway between opercle and base of ca~~tlal .  Air-blatlder 
large, sinlple, not cellular. Young with the lower jaw sl~ort.  Sitles in onr species with a distinct 
silvery band, as in Atlterinrc. Oviparous. Species nulnerous in all warn) seas, going in large scliools, but 
usually remaining near shore, feeding chiefly on green algz. Size corriparatirely small. 

One species known from Ilawaiian waters. 

If!/ltorharnpkua Gill, PFOC. Ac. Nut. Sci. phila. 1859, 131 (bic~s]tidali~s = ~c~~t~as('ialtcs). 

85. Hyporhamphus pacificus (Steindac:l~ner). Fig. 41. 

ITead (from tip of snout) 4.6 in trunk; tleptll 9.5 in trunk; D. 15; A. 18; P. 12; IT. 6; scales about 
64 in a lateral aeries; witlth of heact about 1.5 in its depth; snout 2.67 in head; cape 4.25, 1.5 i l l  

postocular part of lread, about 1.67 in snout, and 1 in interorbital space; pectoral 1.5 in heatl; 
ventral 2.67. 

Body ~nodcrately elongate, colnpressetl, the 1)at-k rountled rather broadly; hcad flattened aljove, 
the sides c.orrlpressed, and the lower surface narrowly constricted; snout a trifle over 4 in spac8e 
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lletween front ~nargin of eye and tip of beak; eye ii~oderate, a trifie longer than deep; ~noat l i  a little 
less than eye; teeth in small villiforn~ bands in jaws; no teetli on roof of iiiouth; tongue niore or less 
ronntled, rather thick and little free arouiid edges; nasal cavity level with the upper part of eye 
in front and with a siizall fleshy flap over nostril; interor1)ital space flattened, and posteriorly the 
top of tlie head slightly convex; gill-opening with a long, thin, narrow aritl sharp-edged isthmus; 
gillrakers numerous, thin, sharp-pointetl; 110 pseudobraiiclliu.; scales rather large, very deciduous, 
and the sides of the head more or less sraly; 110 scaly fill flaps; lateral line running low along tlie 
side to base of caudal: origin of dorsal nearer that of ventral t l ~ a n  base of caudal by a space equal to 
postocular part of head, and about opposite that of anal; a~iterior dorsal rays the longest; anal inore 
or less sili~ilar to dorsal; caudal well forked, tlie lower lobe tlie loilger, and the leiigtli of the fin a 
little less than head measured to tip of snout; ventral8 small, inserted a little posterior to iniddle of 
space between base of pectoral and that of caudal by a space about, equal to width of head; cautlal 
peduiiclc compressed, its least width 2 in  it8 least tleptli. 

Flu. 41.-II~1)urhnnq~/111~9~ac~ic1~s (Stcindachner). 

Color in alcohol, dull brown above, ant1 as tlie sinales hare all more or less fallen, the edges of the 
pockets are ilarrowly blackisli; side with a slaty ant1 a silvery lateral bitlid, both togetlier r[inning to 
caudal; lower surfacnc. of body silvery; all the fins illore or less tiugctl with gray; beak blackish. 

This description frolri am exanlple (No. 03562) 10 inclier lol~g, taken at  li:~ilua, fro111 \vliich place 
the collection contains 69 examples, ranging in leiigtli fro111 3 to 10 inches. Tlie usual length seenls to 
be 8 to 10 inclics. The species was not seen at  Iloi~olulu. Turo fij>eci~nens in the h luseu~~i  of tlie 
Philadelphia Acadeiny (Nos. 7507 and 23338), both young, collected "near tlie Sa~ld\?ich Islands" by 
Dr. Win. H. Jones, doubtless belong to this fipecies. 

II!~por/tanzphus sp., Fowler, I'roc. Ac. Nat. Sci. I'hila. 1900, 498, near the Hawaiian Islands (young). 
JIcn~i~~ham~)huspnc@cvs Stcindachner, Ilenks. Ak. Wiss. Wien, IAXX, 1900,hll, taysan Island. 
Jfijp~rhanLphus pacijicus, Snyder, Bull. U. S. Fish Comm., XXII, 1902 (Jan. 19, ISM), 522 (Litysan Island). 

Oenne 78. HEMIRAMPXUS Cuvier. 

Body liiore robust tl~aii in IIypor7~anzphus and different in forin, 'the sides being coiupressetl and 
iiearly vertical and parallel; head arid jaws as in IhJ~)o~liun~plrua. Dora11 longer than anal fin :\tid 
inserted farther forward, its last ray inore or less produced in Aiilerican species; ventral fins small and 
inserted well backward, much nearer base of caudal than gill-npeiiing; air-blatlder c~ellular, with Inany 
partitions (in 11. bro7fini). Species probably numerous, but niost of thein have not been exauiii~ed as 
to tlie characters which separate the genus froin II?~lnorl~tr~ty,I~sts. 

Only one species known fro111 tlie Ihwaiian Islands. 

Ilew~i-IZanq)W~ts Cuvier, RBano Animal, Ed. I, 11, 186, 1817 (brasiliorsis=bvuto1Li). 

86. Hemiramphus depauperatus Lay & Bennett. 'LJf2'enzB'r;" "Ikeihr." Fig. 42. 

Head (from tip of snont) 4.3 in  trunk; depth about 6.1 in  trunk; D. 14; A. 13; P. 11; \'. 6; scales 
about 60 irl a lateral series to base of caudal; width of l~eatl about 1.5 in its tiepth; snout :< in Ileati; 
eye 4 in head, 1.4 in sllout, 3.6 ill postoculnr  orti ti on of heatl, about one ill i1iterorl)ital space; pectoral 
less than liead by about 0.5 eye diameter; veiitral 2 in head. 

Body moderately elongate, rattler thick, the sides cor~~pressed aud flattened; ]lead compressed, 
illore or less flattened and rounded above, the lower surlace not constrictetl narrowly; snout about 4.6 
in space between front n~argin of eye slid tip of beak; eye inotleratcly large, longer than deep; nlontll 
a\,out 1.75 i n  eye; teeth in  snla11 villifonn hantls ill the jaws; no teeth on roof of niouth; tongue lilore 
or less rounded, thick, and a little free around the edger; nasal cavity ii~oderately large above and in 
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front of eye, and with a thick flap over nostril; interorbital space flattened, the top of the hcatl c-onvrs 
posteriorly; gill-opening large, with a long, thin, narrow  harp-edged isthmus; gillrakers rather long, 
thin, pointed, and numerous; no pseudo bran chi:^; peritoneu~u dark brown; scales rather large, vcry 
tleciduous and narrowly iinbricatetl, especially along the sides; no scaly flaps a t  1)ases of pectorals or 
ventrals; a number of small scales on the basal portions of the anterior dorsal rays. Lateral line running 
low along tlie side to base of caudal; origin of tlorsal well before that of anal and al>out the last fourth 
of the space between front ~nargin of eye and base of cautlal; dorsal with anterior rays lolrgest; anal 
sirriilar to dorsal, its hase 1.5 in that of the latter; caudal forked, the lower lob(. 11lnch lo~iger ant1 
stronger than the upper; ~ec tora l  long, the npper ray enlargrtl and longest; ventrals rather clhort, tl~c. 
rays all strong, flattenrd, arid the inner orles much the longer, the lnargin of the fin concave, cntling in 
sharp points; car~tlnl pctlnnc*le conlpressetl, its least witlth 2 in its least depth. 

Color in alroliol, more or less tlrep silvcary, dull bluish black on tlle back, arid as the scales ll:1\,t~nll 

Frr;. 42.-Jfrlcmir1m~~)li11s depu~~pcralun Lay Q Bennett. 

more or less fallen, tlie ctlges of the pockets arc blackish; sitles and lower portions silvery white; fins 
all nlore or less gray, t l ~ e  tlorsal antl c.i~ud;il deeper; top of tlie head ant1 1)eak blackish. 

This description is from a spccinie11 14 inches long (No. 03504). !Ve have many spr~ci~ncns, vary- 
ing in length fro111 13.5 to 15.5 inches. All were taken a t  IIonolalu, S O I I I ~  in 1889 11y Dr. ,Tenltins, 
who considers the species identical with IL brasilienais. I t  ]nay l)e tlistinguixhed from tlre latter, how- 
ever, hy its longer pectoral fin. 

1 J<sso:c 7nr~x112a injcvioi-e protl?rcla Browne, Hist. Jnmaicn, 443, 1756, Jamaica. 
9 $:sox bl~c~silie7rsis .I~inn:cl~s, Syut. Nnt., Ed. X, 314, 17.58, Jamaica; lifter I(ro\vne; the Timncu of II~ircgrriro \vn>n#ly 

inclndctl in the sylionymy; Blocl~, Ichth., 391.1801, corrccted synonymy nnd dcnrription. 
P lfe11~6hai11ph7i8 ?liargi~~ctlue Le Sucur, Jonrn. Ac. Nnt. Sci. Philrt., 11, 1823, 13.5, Lesser Antilles; not of I'orskSl. 
JIe~~rirn?~rl~hlrs rlrpf~zL~~cral~cs Lny & Bennett. Zool. Bccclicy'n Voyttge, GG, 1R39, Oahu; Fowler, I'roc. Ac. KIL~. Svi. I ' l ~ i l ~ t .  

l!)M), 499, 1'1. SIX, fig. 3 (1Iuwniinn Islnn~ls);  Snyder, Bull. T i .  S. Fish Comm., XXII, l!)U!! (Jnn. 19, 1!)04), 522 (IIoI, , , .  
I I I ~ I I ;  Alb~ltross Stntion 3834). 

I Jle??1irhn711l1hit,s bro7oni Crivier B Vnlencicnncs, IIixt. Nat. I'Oixs., XIX, 13, 1846, Guadaloupe; Martinique. 
~~I<~n?ir i~n~~~~~lrzrx pleii Clivier B Valencicrnlcs, 1. c., 19, Martinique; San Domingo; (iiir~tl~cr, (! IL~ . ,  V I ,  :I(;!), ISti~i; h11:ck & 

Gow, I'roc. Ac. Nnt. Sci. I'hiln. 1884, 225. 
? .~J(~cvogiinth~~s bre~~iroxlrin Gronow, Cart., 148, 1854, Jamaica; t~itcr I ~ r o \ ~ l l e .  
k JIc11lirl1nln]1lr7~8p1n?11~71lo87lx I'ocy, Mcmoriris, 11, 297, IX(i1, Cuba. 
1 JJe?~ti~hnniph?rs hraeilirwsis, Giirithcr, Cat., \'I, ' L i O ,  18l;G; .Jorcln~r Oill)crt, Synopsis, 224, 1883. 
JIr~~iirn?n~)lrcrn bn~niliezzsis, Jenkins, Bull. U. S. Fixh Comm., XXII, 1!)02 (Scpt. 23, 190Y), 45.1 (Iionolnlr~).  

Genus 74. EULEPTORHAMPHUS Gill. 

This genus consists of pelagic3 species relatcatl to / / ~ t ~ i i r a m l ) l t ~ ~ s ,  t l ~ e  hotly mrtc.11 Inorc slf,ntlcr :u~tl 
greatly compressetl, ant1 the pectorals very loni, approac~hing t l~ose of the flying-fishes; air-l)latltlcsr not 
tlescribetl, pro1)ably rel1ul:u. 

T ~ v o  or :I specbies known, 1 frorn the 1lawaii:in Islands. 

Ec~le~1lnrlri~mn~11~t~8 Gill, I'rnr. Ac. Nnt. Sci. I'hiln. 1859, 151 (bve~roorli = i'r1o.z). 

87. Euleptorhamphus longirostris (Cuvier) . "Iltcilre." Fig. 43. 

EIeatl (from tip of s~lout)  G in trnnk; tlcpth 10.75 in trunk; D. 24; A .  23; P, 9; V. 6 ;  scales ahout 
105, :tc.corcling to the ~~ockc ts ;  witlth of heat1 a l~ont  1.25 in itsdepth; snont:~l)ont 3.17 in l~eatl; cyeal)out 
3.17 in head, 1.17 in postoc.ular part of lleatl, a little grc1atc.r th:m width of intcrorhital hpace; pec~toral 
1.G in heat1 to enrl of broken bcak; ventral 3 in heat1 (from tip of snout). 

13otly very long, grclatly con~presxvl, the ~i t les  fiattenell, antl the ~~li(l(ll( ,  o f  t l ~ e  1)at.k ui th  a suh- 
(earinate ritlge; heat1 conll)rcssc.tl, flottt~netl on top :111(1 tltr lower surf:icc narrowly c.onstrictct1; snout 
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about 8 in beak (broken at  tip), to front margin of eye; eye roundctl, as deep as long; mouth 2 in eye; 
teeth in small villiform bands in the jaws anti on the vomer; tongue rather thick, flattenetl, fleshy; 
ant1 a little free in front and around tlie edges; nasal cavity sonlewllat small, above the eye in front, 
ant1 with a well developeil fleshy flap; interorbital spare broatl and flattenetl and the top of .the head 
posteriorly convex; gill-opening large, the isthmus a rather long thin narrow freritim; gillrakers short, 
~notlerately numerous, rather weak, and pointed; no pseutlobrarlclli~; srales rather small, very tlecitlu- 
ous, the head naked; no scaly fin flaps; lateral line running low along the sitle; origin of the tlorsal 
about the last third in the space between tlle front of the nasal t-avity ant1 the bnse of the caudal ant1 
well in advance of the anal; tlorsal rays long; cau(la1 deeply forked, the lower lobe lndch the longer; 
anal long, the rays also long; pectoral very long, ant1 reaching for more than two-thirds the distance to 
ventrals, the rays all strong and tlle upper enl;~rged; ventral very s~nall,  only a little posterior to the 
center of the space between the bases of pectoral and caudal; caudal pedunc-le with its least width 2 in 
its least depth. 

Color in  life (No. 02993) pale bluish silvery above; scales on back with darker edges; lower side 
and belly silvery; top of head (lark blnish, side silvery; bill bluish black; fins pale bluish, anal white; 
upper lobe of cautlal with a diffuse curved black band parallel with the edge. 

Fro. 43.-E1~1eptorltan~1~11~~~ longironfrix (Oilvier). 

Color in  alcohol, more or less silvery, tfull'brown above, and as the scales have all more or less 
fallen, the edges of the pockets are narrowly blackish; side with a slat,y silvery lateral band to caudal; 
all the fins inore or less dull olivaceous gray, the anal ant1 ventrals ~whitish; beak blackish. 

This description from an example (No. 03193) 17 inches long, taken a t  Ilonololn, where we 
obtained many others. We have also examined a number of examples collected by Dr. 0. P. Jenkins 
a t  Honolulu in  1889. Our specimens range in length from 16 to 18 inches. 
Hernil.a~npA?~s longirostris Cuvicr, RL'gne Atlimal, Ed. 2, 11, 235, 1829, Pondicherry (niter Kuddcra of Russell); Curior 9r 

Valenciennes, H i ~ t .  Nat. Poi~s.,  XIX, 62, 1846 (Pondicherry). 
I$pmirarnplt7Ls ntarrorlt~~ncht~s Cuvier & Valenriennen, Hist. Nut. l'oiss., XIX, 1846, 55, pl. 6m, open sea, 1770 E., 70 S. 
~fortirharn117~8 longirostris, Giintl~er, Cat., VI, 270, 1866 (copied); Day, Fiqhcs of Indii~, 513, 1877 (Commandel, coast of 

India). 
Kemirhmn~pht&x maerorhynchz~s, Giinther. Cnt., VI, 276, 1806 (ropicd). 
~ ~ l ~ p t ~ r h f l m p b t x  los.f]irostri8, I'utnltnl, I'roc. nost. Sot. Nnt. IIist. 1870, 239; denkins, Bull. U. 8. Fish Comm., XXII, 1502 

(Sept. 23,1903), 434 (Honolulu); Snyder, op. rit. (Jan. 19,1904), 622 (Honolnlu). 
F. C. B. 1903--9 
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Family XLII. EXOC(ETID&.-Flying-fishes. 

Body oblong or elongate, covered with cycloid scales, which are rather deciduous; lateral line 
running very low, along the side of the belly; head more or less scaly with vertical sides; mouth 
moderate, terminal, the jaws not prolonged into a beak; premaxillaries not protrartile, hinged at  base 
mesially; margin of the upper jaw chiefly formed by the premaxillaries, the short lnaxillaries enter- 
ing the lateral margin; maxillary free from the premaxillary, its edge slipping under the front of the 
preorbital; dentition various, the teeth s~nal l  and weak; dorsal fin without spines, inserted on the 
posterior part of the body, opposite the anal and more or less sirnilar to it; vcntrals al,tlominal, of 
several soft rays, inserted posteriorly; pectoral fin inserted high, used as an organ of flight; shoultler- 
girdle and pectoral muscles very strong; caudal fin forked, the lower lobe the longer; no finlets; vent 
clove in front of anal; nostrilu_large, double, near the eye; lower pharyngeals enlargetl ant1 fully united, 
forming a large, transversely roncwe plate, coveretl with large, close-set, blunt, tric-nspid teeth; thirtl 
upper pharyngeal greatly enlarged, not united with its fellow, both coveretl with largt~, b l ~ ~ n t ,  tricuspid 
teeth; fourth superior pharyngeal wanting in the aclult (probably co-ossifietl with the third)-these 
characters verified on flxoc~tus califm~icta-vertebrm without eygapophysen; gill-membranes not united, 
free frorn the isthmus; pseudobranchim hidden, glandular; gillrakers various; gills 4, a slit behind the 
fourth; air-blatlder very large, not cellular so far as known, and extentling far backward among the 
haemopophyses of the cautlal vertebrae; vertebrm about 50; intestinal canal simple, without ceca. 
Carnivorous or herbivorous fishes. Genera G or 8; species about 65; abounding in all warm seas, mostly 
pelagic, swimining near the surface, and skipping or sailing through the air, sometimes for consider- 
able distances. 

a. I'ectoral  fin^ modernte, not renching beyond middle of dorm1 fin; dorsnl more or less elevated; nnnl long, its base 
scarcely ~horter thrill dorslil. . 

b. I'ectoml not reaching tht: ventral8 ...................................................................... o a n l  p. 130 
bb. Pectoral renching beyond ventral8 to dorsal or for the first third of its length ..................... .l'arrxocol?~s, p. 131 

uci. Pectoral fins very long, their ti1)s usually renching to base of cn~ldnl; lower jrlw little ))romincrlt, qnollt short. 
c Ventnil fins inserted nnteriotly, mtich nearer tip of snoilt than base of c.andn1, not used its orgnxlk of night, bheir 

tipsnot reaching nearly to front of dorsal; anul fin long, its bnqr lieiirly cqllal to thnt of domnl . .Exoralf~8 1). 1SZ 
cr. Ventral fins insertcd posteriorly, more or lens near base of candul tlli~n tip of.anoot, used a8 organ8 of flight, and 

their tips reaching p a t  middle of base of nnnl. 
d. Annl fin long, equal to dorml fin.. ................................................................. .Exona?ilcx, 1). 153 
dd. Anal fin hhort, not equal to dorsal fin.. ........................................................... Cypsil~~rf~s, p. 134 

Oenae 76. EVOLANTIA Snotlgrass & Heller. 

This genus differs from other genera of flying-fishes chiefly in the short l~ertoral, wllicll does not 
reach the ventrals; no teeth on roof of ~nouth ;  verltrals slnall, rnidway between pectorals and base of 
caudal. 

IC~oluntiu Snodgrnsn Sr Heller, Fishes of the Gnlapngov Islnnds, in'Pr0~.  Wasll. Ao. Sci., V, 1903 (Sept. 12), 189 (mic~r~l~tmn). 

88. Evolantia microptera (Cuvier & Valenciennes). " bfalolo." Fig. 44. 

Head 4.25 in length; depth 6; D. 13; A. 15; P. 12; V. G; scales to base of caudal about 45; a1)oat 
10 scales in a transverse series to middle of belly; width of llend less t l ~ a n  its depth arid about 2 in 
i b  length; snout 4 in head, eye 3.5, 1.5 in postocular part of head, 1 in interorbital space; ventral 2.3 
in head; base of dorsal 1.3; pectoral 2.75 in body. 

Body elongate, compressed; head elongate, pointed in front, the upper profile more or less convex; 
snout rather short, pointed, and rounded; eye anterior, well behind center of length of head, and t l ~ e  
bony rim behind slightly keeled outward; mouth small, superior, the mandible projecting well l)eyontl 
the snout; teeth in  jaws minute, none on roof of mouth; tongue rounded, and free arountl the edges; 
hasal cavity moderately small, above eye in  front, and with a thick, fleshy flap; interorbital space 
broad, very sliglltly concave; gillrakers slender, pointed, rather numerous, and ~nucl l  shorter than the 
long gill-filaments; peritoneum brown; scales cycloid; lateral line running along the lower part of 
side; origin of dorsal apparently nearer tip of caudal (damaged) than base of pectoral, and well in 
advance of the anal; dorsal high, the median ridge elevated; anal high, the anterior rays elevated; 
caudal deeply forked, the lower lobe the longer; pectoral moderately long, not reaching the origin of 
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ventrals; ventrals small, about midway bctween origin of pectoral and base of caudal, and not reaching 
anus; caudal peduncle moderately deep and comprcssed. 

Color in alcohol, brown above, cvliitish beneath, waslictl with silvery; along the side a broad, 
leaden silvery longitudinal band; pectoral gray-brown, edged with whitish; dorsal and caudal dark, 
the anal and veiitralv whitish. 

FIQ. 44.-Etlolnntici microptern (Ciivirr & Vi~leneientiee). 

This description from an example 7.5 inches long, obtained at  IIonolulu in 1889 by Dr. Jenkiils. 

This species does not appear to reach a greater length than aboot 8 inches. 
We have a nuinber of others 6 to 7 inches in length from the mine place. 

ExoC@lu8 micropkrus CllviCr & Val~nciCnllcs, Hist. Nat. Poins., XIX, 127, 1M6, pl. 603, Port King George, N e w  Holland; 
Carteret, N e w  Ireland; Buru; Malabar; Illerkcr, Act. Sor. Sei. Indo-Nccrl., I, 1856, D3; Qunther, CZLL., VI,279, 1866 
(Amboyna). 

Ci / ]ml i i?w  microptems, Blcekcr, Nedcrl. Tydsrli. Dierk., 111, 128, 1865 (Amboyna). 
Evolantin microptern, Jenkins, Bull. U. S. Fi4i Comm., XXII, 1902 (Scpt. 23, 1903), 434 (Monolulu). 

Genus 76. PAREXOCCETUS Bleeker. 

Body moderately elongate, elliptical in cross-section; snout short; lower jaw not produced; roof 
of inouth (vomer, palatines, and pterygoids) fully provided with tecth; pectoral f iux  inoderate, not 
reaching beyond middle of dorsal; ventrals long, inserted behind niidtlle of body; anal fin about as 
long as dorsal; dorsal high. 
Purezocafus Blacker, Nedcrl. Tydscli. Dicrk., 111, 1865, 120 (me tdo) .  

a. Head about 4 in length; D. 9; A.  10 ...................................................................... ..rostraltis, p. 181 
(ut Head shorter, 4.67 in length; D. 13; A. 14 ............................................................ .bmchy]~lerus, p. 131 

Small flying-fishes of the tropical ~ a s t a  widely distributed. 

89. Parexocaetus ros t ra tus  (Gfintlier). 

Head a little more than 4 in length; depth 5.6; D. 9; A. 10; scales in lateral line 40; 24 scales 
between occiput. and dorsal fin, antl 8 longitudinal aeries between the origins of dorsal antl aiial; 
depth of head equaling distance between extremity of snout antl center of eye; eye 4.3 in head, less 
than width of interorbitd space, which is flat. 

Snout much produced, its length a little more than that of postorbital part of head; mouth cleft 
directed upward, subvertical; dorsal beginning scarcely in advance of aual, elevated, its anterior rays 
when tlepreesed extending to caudal; anal fin low; lower caudal lobe not much shorter than the head; 
pectoral reaching to dorsal, ita length less than one-half the total body le11gt11 (without, ct~udal) ; ven- 
tral extending to vent. D ~ m t l  black, with the Inst ray white; pertord blarlr, with the upper and lower 
rays white; ventral and anal whitish. Length 6.5 inches. I-lawniian Islands. (Gunther). 

ICnown only from the type, which is in the British Museuill. 
&,lccetllx ro&atus Qdnther, Cat., VI, 280, 1860, Hawaiian Islands. 

1 

90. Parexocaetus brachypterus  (Solander). “ Malolo;” ‘‘ J)~~k~ili?i.” Plate 111. 

I+& 4.67 in length; depth 5; n. 13; A. 14; P. 12; V. 6; scales 42 to base of caudal; 8 wales in a 
transverse series to middle of belly; greatest width of head 1.3 in its depth; snout 4 in 11e:ttl; eye 3, 
about 1.25 in 110atocolar part of head, 1 in interorbibtl space; ventral 1.2; depressed dorsa12.75 in body; 
pectoral 1.88. 

Body elongate, spindle-shaped and laterally compressed; head elongate, compre~wed, pointed; 
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snout short, blunt; eye moderately large, impinging upon tlie upper pro'file; maxillary small, reach- 
ing to the anterior margin of the eye; teeth small, villose, the mandible projecting and pointed; rlasal 
cavity small, and with a small fleshy flap over nostril; interorbital spathe broad and flattened; gillrakers 
fine, slender, and rather numerous; peritonehm pale or grayish, with rather dark dots or spots; scales 
large, cycloid; lateral line running low along the lower part of side and also lower portion of caudal 
peduncle to base of caudal fin; dorsal very long, the median rays the longest, the edge of the fin 
rounded and when depressed reaching angle in elnargination of caudal An; origin of dorsal a little in 
advance of that of anal, or about midway between base of pectoral and tip of upper caudal lobe; anal 
rather low, the rays not prolonged; caudal deeply forked, the lower lobe much longer than the upper; 
pectoral very long, reaching the first third of base of dorsal; ventrals long, reaching belr~w second and 
third anal rays. 

Color when fresh (No. 0!3418) with the upper portion of body dark ultramarine blue, tlie lower 
surface silvery white; dorsal blue, except a large blac.kish blotch on the upper tl~arginal 1)ortioll; 110s- 
terior half of caudal blue; pectoral transparent with a rosy tinge; margin of ventral red, or tile color 
on the first, secorttl, third, ant1 fourth rays rosy above. 

This description from an example (No. 03418) 6.5 inches long from IIonolulu. 
Our collections from Honolulli contain 29 examples of this sptlcies (7  of them numbered 02953 to 

02958, and 03418), and 2 specimens obtained at  Ililo. Dr. Jenkins obtained 8 specimens a t  Honolulu 
in 1889; 2 of these are numbered 150 and 211; 2 other examples (No. 6010) were obtained by Dr. 
IVood. Specimens were obtained by the Albatross a t  station 3829 off the southern coast of Molokai. 

These numerous specimens are almost uniformly 7 inches in  total length, which seems to be about 
the maximum size of this species. 

This flying fish is apparently the most abundant species among the Hawaiian Islands. Early in 
June numerous schools were seen near and in the harbor of IIonolulll, and i t  continued a rornlnon fish 
in the Ilonolulu market during the summer. 

Exocetnn b~achypterus Solnnder in ,Richardson, Ichth. China, 265, 1846, Otaheite; Giinther, Cat., VI, 280. 1866 (China Sean): 
Streets, Bull. U. S. Nat. hlus., No. 7, 75, 1877 (Hawaiian Islnnds): Rteindachner, Denks. Ak. Wiss. Wien, LXX, 1900, 
512 (Honolnlu and Laymn). 

Exocrelus hillian~rr, Oosse, Nat. Sojourn in Jamaica, 11, 11, PI. I, fig. 1, 1851 (Jamaica): lditken, Vid. Medd. Natur. Foren., 
397, 1876 (Atlantic; Antille~; Honolulu). 

Pavexoccrlun vnesogacrter, Jordan & Meek, Pqoc. U. S. Nut. Mus. 1885, 47 (Hnwniim~ Islands); Jordan & Evermann, Fishes 
North & Mid. Amer., 1, 728, 1896; Fowler, Proc. Ac. Nat. Yci. Phila. 1900, ,500 (Hawaiian Islands); (probably not 
Exocodus vnenogaster of Bloch.). 

Parewccett~n brachyterns, Jenkinrr, Bull. U. S. Fish Comm., XXII, 1902 (Sept. 23, 1903), 436 (Honoluln); Snyder, op. cit. (Jan. 
19,1904), 522 (off southern coavt of Molokai). 

This genus is characterized lnainly by the short ventral8 which are anteriorly placed a ~ ? d  terlllinate 
in advance of the anal fin, not being used as organs of flight; pectoral fins very long; no teeth 011 

palate. Open seas. 

Exocetus Linn~l ls ,  S y ~ t .  Nat., Ed. X, 316, 1768 (volitanx). 
Ilalocypaelus Weinland, Proc. Bost. Soc. Nnt. Hifit., VI, 1858, 385 (menogaster=evola11~=volLtans). 

91. Exocetus volitans L i n n ~ u s .  LLJfitlolo." Fig. 45. 

Head 4.25 in length; depth 4.88; D. 12; A. 12; P. 15; V. 6; scales about 42 to b a ~ e  of caudal, 10 
scales in a transverse series; head a little deeper than wide; snout 4.5 in head; eye 3.67, 1.67 in post- 
ocular part of head, 1.3 in interorbital space; ventral 1.75 in head; base of dorsal 1.2; base of anal 1.2. 

Body elongate, the sides cornpremed and flattened; head subconic, blunt; snout very obtuse, short, 
rounded; eye anterior, the posterior margin about the middle of the head; mouth very oblique, superior, 
the maxillary not reaching theeye, the mandible projectingand the jaws forming a thin, horny, cutting 
edge; small teeth on volner; tongue flattened, moderately broad, rounded and free; nasal cavity 
moderate, above the eye in front, and with a small thick flap; interorbital space broad, only very 
slightly convex; gillrakers slender, rather numerous and not quite half the eye; peritoneum pale; scales 
large, cycloid, head scaled; lateral line running low and stopping short behind anal fin; origin of dorsal 
nearer bme of pectoral than tip of upper caudal lobe, and a trifle behind origin of anal; anterior dorsal 
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rays elevated and the fin similar to anal; caudal deeply forked, the lower lobe much the longer; 
pectoral very long, the second ray divided, the second arid third the longer, and extending to base of 
caudal; origin of ventral alnlont Inidway between tip of snout and middle of base of anal; caudal 
peduncle rather deep and compressed. 

Color above, brown, the lower surface wliitish, waslled with silvery; pectorals dark brown with 
pale edges; dorsal and caudal Inore or lees grayish; ventrals ant1 anal whitish. 

Here described from an example 6 inclles long, taken a t  latitude 28' 03/ 42" N. , longitude 143' 
10' OIiNW., by theAlb(tlrous, December 21,1891. We also have another example, a little larger, with the 
same data, and Dr. Jenkins obtained a small one &t II-Ionolulu, in 1889. None was seen by us in 1901. 

1 

Frr,. 45.-Exocalfcs tiolilane I~innrcus; after Jordan and  E v c r m a ~ ~ n .  

An example came aboard the Albatross at  nigl~t  a t  about 24' N. and 151° W., and another a t  station 
3808, near Oahn, (luring tho investigation@ of 1902. 

ICxocattix uolila?ss Lin~lrcus, Syst.  NIL^., 14:d. X, 316, 1768, locality qot  known (nfter Balk, who copied from Artedi); Jordan & 
Evermnnn, F i ~ h .  North &&lid. Amer., 111,2835, 1898; Fowler, l'rot:. Ac!. Nat. Sci. Phila. 1900, b00 (Htiwaiian Islands); 
Jenkins, H1111. U. S. Fish Comn~., XXII, 1902 (Scpt. 23, 1903), 485 (Honolulu); Snyder, op. cit. (Jan. 19, 1904), 522 
(Albatross ~ h t i o n s  3804, 3805, and 3808). 

I?sncaltis evola7ss Linllirl~x, Syst. Nat., Ed. XII, 6'21, 1766 "in Oceano Hispanico" (nfter Gronow); Giinther, Cat., VI, 28'2, 
1866 (Mediterrancafi; Den~crnra; between Znnzibllr tlnd Seychelles; 3 t ~ v t ~ ;  India; Chinn aean: north comt of AILS- 
tnllia); Liitkcn, Vid. Aledrl. Naturh. Foren., 1876, 102, 395. 

Exocatw ~plendetts Abel, Nnrr. Voyage China, 4.1818, China (vide Vnlcncieilnes). 
EXOC(E~ILH IIFO).!/~~L~L~LB Cllvier & Vnlen(!ien~~es, Kist. Nat. foisa., XlX, 136, 1846, 5' N., gzO W.; Qiinthcr, Cat., VI, 279, 1866 

(copied); Liitke~l,  Vid. hfedd. Nnturh. Foren., 101, 394, 1876 (yonrlg exa~nplcs with bnrbcl). 
PE.rocalfln nro?tocirvhf~x Ricl~urdsol~, Iclrtl~. China, 266, 1846, China; Giinther, Cut., VI, 279, I86G (Sen of China). 
I~xocn~lt~x dilertsis Ahbolt, Proc. Ac. Nat. S d .  Philtl. 1860, 472, Chile. 
Esoentiis obtiisi).osfrb Giintller, Cnt., VI, 28t, 1866, Cape de Verde Islands; India; New Orleans. 
$:soccct#s apccitli{~le,', Strectx, Bnll. 1). S. Nat. hlus., 7, 76, 1677 (IIawaiign lalands). 
~I(t/oc?lljselas ei'olnlth., dordtill & (iilhert, Synopsis, 377, 1883; Jordan & Meek, Proc. U. S. Nnt. Mus. 1Wb. 49; Jordan & Ever- 

mann, Firll. North & Mid. Amcr., 1, 780, 1896. 
l~~loc!,l~sclils obttrsiroalriu, Jardull & Gilbert, Synopsis, 378, 1883. 

Genus 78. EXONAUTES Jordan & Evermann. 

Jc.ro?,nute.u differs from q13,~ibrus  in lorlger anal, which is as long as the dorsal and with about, 
as Inany rays. 
fi,i.onuutee jordnll & ICvermutrn, Check-list of North Americtirl Fishes, 322, 1895 (exsiliene). 
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92. Exonautes  g i lber t i  Snyder. Plate 24. 

Head, to end of opercular flap, 4.6 in length; depth 7; witlth of body at  base of pectorals 7; depth 
of caudal peduncle 3.6 in head; eye 3; snout 3.6; intzrorbikil space 2.6; D. 10; A. 10; scales in lateral 
series beginning above base of pectoral 48; between occiput and base of dorsal 32; between lateral 
line and dorsal 6. 

Ae indicated by the above measurements of the body, this is on< of the most slender of the flying 
fishes. Body quadrangular in section; back broader than belly, convex; someof the median scales of 
hack with low keels; interorbital space concave; snout a l ~ t t l e  shorter than diameter of eye; lower jaw 
slightly projecting beyond upper; lnaxillary extending to posterior border of nostril. No teeth on 
tongue or roof of mouth, those on jaws scarcely perceptible; gillrakers on first arc11 25, long and 
slender; lateral line disappearing near end of anal fin. 

The pectoral fin extends to within about an eye's diameterof base of caudal; has 18 rays, first and 
second simple; second a third of its length longer than first, which is 3.81 times diarneter of eye; 
third ray divided near tip of first; tip of fin formed by branches of fourth ray, those of fifth being 
slightly nhorter; second ray of clorsal fin longest, 2 in head; base of fin equal to 2 times diameter 
of eye; anal inserted the width of a scale posterior to dorsal, its base shorter than that of dorsal by 
:in n~nount  equal to the space 1)etween 2 rays; height of first ant1 second r?ys about equal to that of 
f jnrth dorsal; ventrals inserted midway between base of caudal and a point anterior to t h e  edge of 
ol)ercle, a d i~ tance  equal to dian~eter of pupil; extentling posteriorly a little beyond the base of a~lal,  
not beyo~itl tip of last ray when depressed; upper lol~e of c-autlal pointed, its lengtli 3 times the width 
of the interorbital space; lower lobe an eye's diameter longer. 

Color in alcohol, (lark brown above, silvery below; pectoral without spots, dusky, the free edge 
with a white area RS \vide as pupil, proximal to which is a blac*kisll bani1 two-thirds as wide as the eye; 
upper or anterior edge of fin light, an indistinct dark area extending along the first to fourth rays; 
lower or posterior edge of fin along the last 4 rays white; n~idtlle rays of ventrals dusky, the fin 
indistinctly borclered with white; free edge of caudal bordered with white; dorsal dusky; anal white. 

I n  life, steel-blue above, silvery below. 
This species is apparently related to Exonrtutes ro~~tlelelii (Cuv. & Val.) of the Atlantic. The type 

(No. 50872, U. S. N. M.) is the only speci~nen known. I t  is 10.43 inches long (snout to end of lower 
caudal lobe). I t  came aboard the Albalro,us a t  night near 28' 30' N. and 140' W. 

Eumauten gilberli Sliydcr, ~ u l i .  U. 6. Fish Comm., XXII, 1902 (Jun. 19, 1'J04), 522, pl. 7, fig. 13, northeast of Honolulu 
between Albatross stations 3799 and 3Bm. 

Genus 79. CYPSILURUS Swainson. 

Body elongate, broad above, solnewhat colnpressed; heacl short, blunt, narrowed below; mouth 
small; jaws very short, al)out eclrlal; chin without l~arbel; nlaxillaries not joined to the premaxillaries; 
teeth very feeble or wanting; (*yes large; gillraker? ~notlerate; scales large, decitluous; no finlets; 
dorsal fin ~ h o r t ,  opposite anal, which is corlsidera1)ly shorter than clorsal; caudal widely forked, the 
lower lobe the longer; pectoral fins very long, reaching past the begillning of anal, arid serving as 
organs of flight, their great size enabling the fisl~es to tillstain tlic~nselvcs in the air for some time; 
\~entral fins large, posteriorly insertetl, also used as organs of flight; air-bladtler very large; no pyloric 
cmca. Species numerous, in all warrn seas, living nlostly ill  the ope11 water and switnrning in large 
schools. The species are largely cosmopolitan, differing from E.co:~/ruleu in the much shorter anal. 

(:?/]~xilurun Swainson, Claw. Fish., 11, 296, 1839 (nrcttallt). 

................................................................... (1. Doma1 12; anal 8: scales 43; d0r.d plain 8 n u  p. 134 
ua, norstrl 14: 1111111 11; scale~60;  dorsal blrlck ubove ........................................................ .bahiensicr, p. 136 
aau. Dorsal 15; uriul 10; s a l e s  60; dorsul with a large dark spot.. .......................................... .alriaigniR, p. 136 

93. Oypsilurus s imus  (Cuvier C? Valenciennes). 'LICfulolo." Fig. 46. 

Head 4 in  length; depth 4.67; D. 12; A. 8; P. 15; V. 6; scales 43 to base of caudal; 12 scales in  a 
transverse series to midd!e of belly; greatest width of head about 1.2 in its depth; snout 4.67 in head; 
eye 3.2, 1.3 in postocular part of head, 1.4 in interorbital space; depth of caudal peduncle about 3 in 
head; base of dorsal 5 in body; base of anal 3 in head; ventral about 3.6 in body. 
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Body elongate, the sides compressed and flattened; heat1 subconic, the sides constricted below; 
snout blunt, roundetl ant1 short; eye large, impinging upon the upper profile of tlict head, and also with 
its posterior margin a, little behind the center of its length; ~ n o u t h  nearly terminal, small, oblique, the 
small maxillary reaching about bclow nasal cavity, the tnantlible included; teeth minute in jaws, none 
on volner or palatines; tongue smooth, not broad, rounded and free in front; nasal cavity small, near 
front of eye above, and with a well developed fleshy flap; interorbital space broad, concave in the 
~niddle; about 13 gillrakers developed, the longe8t nearly a thirtl the length of the eye, compressed 
ant1 pointed; peritoneum pale; scales rather large, cycloid, and each with several s t r i ~ ,  a t  least on 
the sides; lateral line running along the lower -part of the body, falling ehort of base of caudal by 
several scales, behind anal fin; origin of dorsal a little nearer base of pectoral than tip of upper caudal 
lobs and a little in  advance of anus; anal originating below lniddle of tlorsal, similar to dorsal with 
the anterior rays elevated; caudal deeply forked, the lower lobe tnuch the longer; pectoral very long, 
falling a little short of base of caudal; ventrals nearer base of caudal than basc of pectoral, and reach- 
irlg back nearly to the posterior basc of anal; caudal l~xluncle rather tleep, ~rlucll compressed. 

Frci. 4fi.-C!/pfiiluri~a B ~ I L U I Y  (Cuvier & Valcnrirnnes). 

Color in life (No. 05421) wit11 to11 of llct~(1 anci upper parts of body reddish pnrple, lower parts white; 
melrlbranes of pectoral covered with numerous minute black dota, upper side of rays purplish; outer 
edge of soft dorsal black; ventrals and anal c-olorless. One specimen (No. 03424) hits a Iaxge black 
areit on dorsal fin, the fin itself bright; top of head and body blue, ends silvery; belly ~vllite; caudal 
(lusky; 110 spots on pectoral, upper surface bright purple; ventrals transparent. Other specimens 
were dark blue above, silvery below with blue reflections; pectoral purple. One (No. 03542) from 
Honolulu had very large black spots on pectoral. 

Color in alcohol, brownish above, the lower surface whitish washed with silvery; tlorsal, csaudal, 
and pectorals brownish; ventrals and anal whitish. Color in life, dark blue above, silvery below 
with blue reflections; 13ectoral l>urplish, usually ~v i th  lnany large round black spots. 

Tllis description fro111 a n  example (No. 02945) 12 inc.11es long, take11 at  IIonolulu. Of this species 
we llave 21 exwlnples taken at  Homolulu, and we have examined 15 exanlples taken at the s:ime place 
by Dr. Jcnlrins in  1889. Specimens were obtai~led by the Albatross at Ilonolnlu; Waimeaand Nana- 
lllaula 13ay, Kauai; and Napili, &lolokai. The maximum length of this ypecies is about 14 inches. This 
is the cotnlnon flying fish seen in thousands in  the sea about Honolulu. 

Xxoccctrts N L T ~ L I L ~ .  Cuvier & VlllencienIles, Hist. Nat. Poias., XIX, 106, 1846, Hawaiian Islands. 
Xxoccctus ~~eglcelrru Blceker, Ned. T~dsch. Dicrk., 111,1866, 112, Sumatra; Steindachncr, Denks. Ak. Wiw. Wien, LXX, 1900, 

612 (1Ionolohl). 
q p ~ l i l t ~ ~ ~ ~ 8  ~ ~ V L U I Y ,  Jenkins, Bull. U. S. Comm., XXII. 1902 (Scpt. 25, 1903), 435 (Honolulu); Snyder, op. cit. (Jan. 19. 

1 9 ~ 1 ,  622 (~o~lo lu l~ t ;  Kauai; Yolokai). 
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94. Cypsilurus bahiensis (ltanzani). 

Head 4.67 in length; depth 4.75; D. 14; A. 9 or 10; 1'. 15; V. 6; s a l e s  to b e  of raudal 50,-14; 
sllout 3.5 in  head; eye 4, 1.8 in postocular part of head, 1.5 in  interorbital space; base of dorsal 5.5 in 
body; base of aria1 9; length of ventral 4. 

Body elongate, the sides compressed and flattened; head elongate, subconic; snout nloderately 
elongate, flattened above, and somewhat obtuse; eye anterior, the posterior margin a little behind 
center of length of head, and the eyelid somewhat adipose in front above; mouth oblique, equal to 
eye, the maxillary reaching below nasal cavity; teeth small and sharp in the jaws, none 011 volner and 
palatines; tongue rather small, elongate, somewhat narrow, rounded and free in front; nasal small, 
above and in front of eye, and with a shallow groove leading down in front of the eye, the nasal 
Ha11 thick; interorbital space broad, flattened, or only slightly concave, like the top of the llead in 
front; gillrakers in moderate number, rather short, less tlian the gill-filanlents in length; peritoneum 
white; scales large, cycloid; head scaled; lateral line running along the lower part of sicle, stopping 
behind the anal a few scales before base of cautlal; origin of dorsal nearer base of pectoral than tip of 
npper caudal lobe, before the anus, nearer origin of anal than bme of ventrals, the anterior rays elon- 
gated; anal similar to dorsal, the anterior rays the longw; caatlal deeply forked, the lower lobe m~iclr 
the longer; pectoral very long, reaching within a very short distance of the base of caudal; ventrals 
long, reaching well beyond first anal rays; caudal peduncle deep aud compressed. 

Color in alcollol, brown above, the sides ant1 lower surface white, washed with silvery; pectorals 
deep brown, ]nore or less margined with white; dorsal with a large black blotch, otlierwise pale brow 11; 
raudal pale brownish; anal ant1 ventrals whitish. 

Descril-led from a gravid female (No. 113567) I9 inches long, taken a t  Hilo in July. We have 
another example from Hilo and 8 from Honolulu, 3 of the latter taken by Dr. Jenkins ill 1889 and 
1 by Dr. Wood. The species is readily recogniaect in life when skilnnling over the waves by its 
reddish-brown pectorals. I t  is common in the sea about IZonolulu, but less abundant than C. ,uintus. 

Ezocretcca bnliie?~ais Ranasni. Nov. Comm. Ac. Xci. Inst. Bonon., V, 1842, 320, PI. Xi, Bahia; Glinther, Cat., VI, 295, 1800; Poey, 
Synopsis, 384 and 385, 1868; Lutken, Vid. Mcdd. N~rtai-11. ]?'oren., 402, 1876; Jordrrn & ICver~nunn, Piahen North and 
Mid. Amer., I, 739, 18VG; Stei~rdnchner, Dcoks. Ak. Wiss. Wien, 1,XX, l'J00, h12 (Honolulu). 

Cupail?~rus bahicnciis, Jordtln Sc Everm~~lnt,*Fishca North and Mid. Amcr., 111, 2836. 1898; Jenkins, Bull. U. 6. Fish Comm., 
XXII, 1WZ (Sept. 23, 1903), 436 (Honolulu). 

95. Cypsilurus atrisignis Jenkins. Plate 25. 

Head 4.3 in length; depth 5.5; D. 15; A. 10; P. 14; lateral linr about 80; scales before dorsal fin 
34; scales between origin of dorsal and lateral linr 9. 

Body elongate, I~road dorsally, narrow ventrally, broadest just in front of base of puctoralfi, where 
it is nearly as broad as the  depth; top of posterior portion of head I~roatl, narrowing toward tip of 
snont, somewhat concavc between the eyes; iutcrorbital space equaling disbnce from posterior margill 
of eye to margin of opercle; eye large, its center anterior to (-enter of head; snout less than eye, some- 
what pointed, lower jaw slightly projecting; niaxillary included and falling considerably short of 
anterior margin of eye; pectoral reaching tip of last dorsal ray; ventral reaching to one-third the base 
of anal, its origin half way between eye and base of cautlal; origin of tlorsal 1nuc.h in advance of vent, 
its distance frorn iirst cautlal ray 1.4  time^ heatl, the longest ray, the anterior one, about 2 in heatl; 
lower lobe of caudal tlie longer. 

Color in  alcohol, dark purple above, light below; tlorsal fin with b1ac.k spot about 0.7 dianieter of 
eye between the eight11 and eleventh spines; cal~tlitl and ventrals c-olorless, unnlarked; ventrals white, 
witiiont spots; pectoral rays and rnen~branes very dark purple above, t l ~ e  rays light below, the ~ n e m -  
branes Wit11 black spots on anterior and posterior portions. 

One specimlell (No. 197), 13.5 inches in length, was taken by Dr. Jenkins in 1889 ~t I-lonolulu. 
Type, No. 50713, U. 8. N. Ill. Another is in tlie niuseunl of Stanford University, taken by Mr. A. P. 
Lundin, a t  Kusai (Strong Island), one of the Carolines. 

CbpciiZtL~~8 ah~8iglli8 Jenkins, Bull. Ll. S. Pi'jah Comm., XXII, 1902 (Sept. ZY, 19W3). #'ti, pl. 3, Honolulu. (Type, No. 
60713, U. S. N. M., Coll. 0. 1'. Jenkins.) 
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Order L. ACANTHOPTER1.-The Spiny-rayed Fishes. 
Antclrior ver1ebr;c uninotlified and without ossicula auditns; 110 mesocoracoid and no interclavicles 

(so far as known); border of nioiitli formed by premaxillary; maxillary nornially distinct froni it 
and always present, but sometimes coossified with it; gills laminated; shoulder-girdle attached to the 
skull by a post-temporal, which is norinally furcate and usually not coossified with the skull; hyper- 
coracoitl and hypocoracoicl distinct, ossified, the former usually perforate; pliaryngeals well devel- 
opetl, the lower rarely united, the third upper pharyngeal largest, the  fourth often wanting; pectoral 
aitinosts always present, opercular apparatus complete; gill-openings in atlvaricbe of the pectorals; 
peetor$ fins :ibovc the plane of the abdomen; ventral fins niore or less anterior, normally attached 
by tlie pelvis to the shoulder-girdle, typically with 1 spine and 5 rays, these sonietinies wanting, 
sonietinies without spine or with many rays, or otherwise niotlified; anterior rays of dorsal and anal 
typically simple or sI)inous, but all the fin rays often articulate; air-bladdrr typically a ithout tloct in 
the adult; scales various, typically ctenoid; lateral line usually running high. To this group are 
referable the great body of existing iiiarine fishes. 

Suborder P E R C E S 0 C E S. 

Ventral fins abdoininal, 1, 5; branchial arches well developed, tlie bones all present except the 
fourth superior l~ranchihyal; third superior pharyngcal niucli enlarged; lower pliaryngeals distinct; 
scales cycloid; pectorals elevated, about on a level with the upper posterior angle of opercle; spinous 
dorsal usually prcsr.’nt. 
a. Lateral liiic wuritiiig: teclli small o r  ~ i i l i t i i ig :  gillntkcrs present, loiig tilid H I C I I ( ~ C ~ .  

b. A i d  with oiily 1 o r  110 cmil qiiiic, W C I L ~ ;  liwt dorsiil with 3 to 8 8lciirler, flcxiblc spines; h a ~ d  clongr~tc; vcrtebrw 
more tliriii 35; stomiich not gizzard-like: iiitcsliiie short . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Alheviiiid:e, p. 137 

bb. A i i r ~ l  with 3 or 3 spines, stouter; first dorrnl with 4 rctilf spines; hcad short rmd brond; vertebra, fewer thwn 3R, aboul 
2.1; 8tointicli gizzard-likc; iiitcsliiic long . . . . . . . . . . . . . . . . . . . . . . . . -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , ? f ~ ~ ~ ~ i l i ( L i ~ ~ ,  1). 138 

an. h t e r a l  line yrcsciil, teeth vcry stroiig, iincgual; gillrakers vcry short or obsolete.. __. . . . . __. . . . . . . .,Sp/tyva!tti&c, p. 141 

Family XI,III.  ATHEHINlD&.--The Silversides. 

I3otly rather elongate, soniewliat caoniprcsscd, covered with scales of niodelnte or sinal1 size, wliicli 
are umally, Imt MJt aI~v:iys, c~ycloitl; no lateral line; some scales often with rudin~enttlry I I I I I ~ O ~ I S  tubes; 
cleft of nioutli niotlorate; teeth sinall, on j:tws and sninetinles on vnnwr and palatines, rarely Ivant- 
ing; preni:ixillaries protr;ictile or not; opercaular bones without spines or serratore; gill-openings wide, 
the giIl-nien~brwnes not conncctetl, free from the iat~iiiius; gills 4, a slit behind tire fourth; pseutlo- 
branc1ii:e present; gillrakers usually long and slender; branchiostc~als 6 or 6; dorsal fins 2, well sepa- 
rated, the first of 3 to 8 slentler Hexible spines, the sec~ontl of soft rays; anal with a \vc.ak spine, &iiilar 
to the soft dorsal, lint usually larger; ventral fins sinall, abtloniinal, not far I~ack, trf 1 sinwll spine and 
5 soft rays; Iiectorals moderate, inserted Iiigli; air-blmltler present; no pyloric cwcv1; rertebrs n11111er- 
ous, usually aliout 23 1-23=46; third antl fourlli superior pliaryngeals coossified, with teeth. Cariliv- 
orous fishes, mostly of sinal1 size, living in great schools neiir the shore in temperate antl tropical 
seas; a few sliccaics in fresh water. All the species have :I silvery bantl along the side, this sonietinic~s 
underlaid by black pigment. All that are large enough higlily valut.tl 
as food, heirce the (wninion n:inie of “ fishes of tlic ltiiig,” l’esc*atlos tlel Rey, or I’esce Re, or Peixe ltey. 

G m m  about 15, species 60. 

Only one genus of silversides is kilo\\ n froni the Hawaiian Islands. 

Genus 80. ATHERINA (Artodi) Linnmns. The Friars. 

R o t l y  olilong, c*onipressetl; inoutli large, terniinal, oliliquc; jaws tibout equ:tl, their edges ric.arly 
straight; maxillary extending to front of eye; prernaxillariw narrow posteriorly, strbnply protrac>tile; 
villiform teeth in bands on j a w ,  vomer, and palatines. Spcc-ies nunierous, nlostly Ihropean. 
dliteriim (Artcdi) LinnsliS, SWt. Nat., Ed. X,  316, 1758 (hepselits). 
i l fe~t~h~as  BonapnrtC, Frinnrr ItaliCii, 1836 (no type indicated). 
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96. Atherina insularum Jordan & Evermann. Fig. 47. 

Head 4 in length; deptli 4.75; eye3 in heatl; sl!out4; interorbital 2.8; ~nasillary 2.5; mandible 2.2; 
D. vr-I, 11; A. 17; scales 46, 6 rows from anterior base of anal upward and forward to spilious dorsal. 

Body oblong, compressed; head triangular, the sitles compressed, top flat; 111outl1 large, oblique, 
maxillary reaching front of pupil, lower jaw included; teetli in rather broad villifornl bands on jaws, 
vomer, and palatines; interorbital space very broad ant1 flat; snout broad, truncate; o~igill  of spi110us 
dorsal slightly posterior to vertical a t  vent, slightly nearer tip of snout than base of caudal; longest 
dorsal spine about 2.4 in  head, reaching nearly to vertical a t  front of anal; distance between spinous 
and soft dorsals equal to distance from tip of snout to middle of pupil; edge of soft tlorsal concave, 
anterior rays somewhat produced, their length 1.9 in head; last dorsal ray about one-half longer than 
one preceding; base of soft dorsal 1.8 in heatl; origin of anal c-onsiderahly in advance of that of soft 
tlomal, the fins similar, anterior rays about 1.7 in Ilead, base of anal 1.3in head; caudal witlely forked, 
the lobes equal; ventral short, barely reaching vent; pectoral short, broad, and slightly falcate, its 
length about 1.4 in head; scales large, thin, arid deep, 19 in front of spinous dorsal, ( 3  rows between 
the dorsals and 9 on median line of caudal peduncle. 

Color when fresh, (blear olive-green with darker edges to scales; lateral stripe steel-ljlue above, 
fading into the silvery belly; fins uncolorecl. 

Color in alt~oliol, olivac-eous al~ovc, silvery 011 sides ant1 I ~ e l o ~ r ;  scales of hick ant1 upper part of 
side with numerous s~nal l  round coffee-brown specks, disposed c~l~iefiy on the edges, median line of 

t,a(sk with a darkish stripe; midtlle of side with a broad silvcry brtntl, plumbeo~~s above, cspeci:llly 
arit(>riorly, nlorr silvery 1)elow; top of head and snout with numerous tlark brownish or black speckR; 
aitle of heat1 silvery, o1)erclo sotne\\.hat tlusky, sides and tip of lower jaw duslry; tlorsals and cautlal 
s o ~ ~ ~ e w l ~ ; ~ t  tlusky, other fins pale; pectoral wi t l~or~ t  tlark tip. 

This sn~a l l  fish is cor~~nion insitle the reef in sllallow bays everywhere in the Ilawaiian lslantla. 
Many ilitlivitluals were seen off the wharf a t  ],ahailla on Rf:~ui. Our collrctiol~s of 1901 contain 20 
s~>ecin~eils from Icailua, fro111 1.5 to 3.5 inches long; 43 from IIilo, 1.5 to 2.25 inches long; and 1 from 
IIonolulu, 2.25 inches in length. iYu~llerous speci~~iens \yere obtainctl I)y the illl~alross at IIonolulu i l l  

1!)02, our of whicll is takt.11 :la oar type ant1 three oti~ers as cotypes. 
Tyl'c, No. 50819, U. S. N. M., 4.25 inches long, obtained by the Albnlrosa a t  llonololu. Cotypes, 

No. 2741, l J .  8. I?. C., 3.9 in(-hes long; No. 2302, Am. Mus. -Nat. Hist., 3.9 inches long; ant1 No. 4063, 
Fieltl Col. Mus., 3.5 inc11es long, all collected a t  I-Ionolulu by the Albtrlro.ux. 

Allreri~~tr insaluru~n Jordu~i B Bvcrmunn, Bull. U. 8. Fish Coniln., XXII, 1902 (Apr. 11, 1903, 170, Honolulu (Knilut~; Hilo). 
Jenkins, op. cit. (Sept. 23, 1W3), 437 (Honolulu); Snyder, op. cit. (Jan. 19, 1904), 523 (Luysan Island, Albalroxs 
stuti0n.q 3834,3860, 3870, arid 3905). 

Family XLIV. MUGIL1DZ.-The Mullets. 

Body oblong, more or less compressed, c-overed with rather large cycloid scales; no lateral line, but 
the furrows often deepened on the middle of each scale so as to form lateral streaks; mouth m a l l ,  the 
jaws with small teeth, or none, the teetli various in form; firemaxillaries protractile; gill-openings 
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wide, the tlictnbranes separate, free fro111 the isthtuus; branchiostegsls 5 or 6, gillrakers long and 
slender; gills 4, a slit bchintl fourtll; psentlobn~ncl~i:~~ large,; 2 short dorsal fins, well separateti, the 
anterior \vith 4 stiff spines, the last one of \vhicll is 111uch sl~orter t l ~ a n  the others; scc-ond tlorsal l o ~ ~ g r r  
than t l ~ c  fir.rt, sinlilar to anal; anal spines 2 or 3, gratlunted; ventral fills abdo~ninal, not far back, 
caoinposetl of 1 spine antl 5 rays; cnutlal forked; air-bladtlcr I:trgch, t.i~nl)le; intestinal canal lot~g; 
peritoneum usually black; vertebra, 24. Genera 8 or 10, species about 100, itlhabiting the fresh waters 
and coasts of warnl r~)gions, feeding on organic matter contained in rnud. "In tlte genus Aftl!lil ,  a con- 
sitlerablr iuiligestible portion of the latter is swallowed, autl in order to prevent larger bodies froin 
passing into the stoil~acll or substances fro111 passing through the gill-openings, tl~es~k fishes have thc 
organs of the pharynx n~otlilieel into :r filtering apparatus. They take in a quantity of @and or inntl, 
antl, after having worked it  for sotlle time bet\veen the pharyngeal I)oncs, they c.ject the roughest 
anti indigestible portion of it. The 111)per l)harytigcitls have a rather irregular form; they are sliglltly 
arched, the con\rexity being directed toward the ~)haryngeal cavity, tirperiilg anteriorly ant1 broad- 
ening posteriorly. They are coated with a thick soft incnll)ral~c, wllich rcacl~es f:rr beyond thc tllargin 
of the bone, and is studdecl :dl over with minute horny 'ilia. ISach I)ra~lchi:~l :trrl~ is pro\ritled \\.it11 
n dcries of long gillrakers, which :we laterally bent dowi~\\~artl, vacll ~ e r i c s  closely fitting to tile sitlcs 
of the a(1joining arch; together they constitrlte a ~ i e v e  adtnirablg ada1)tcd to ~ c r t n i t  a 1r:t11sit for the 
water, retaining tit the satlie tinle every solid substance in the cavity of the pllaryt~s." (Giintller.) 
n. Jriws without tnle tectl~; a l~a l  S I I ~ I I C B  3. 

b. Orbit  wit11 11 well-tlcvclol~e~l ndii~osc cgclid covering p~rrt 01 tile iris; cilirr slc~ldcr, ill o l ~ c  or few scrics; clrlt of 
111orll11 c:liicflg nutcrior.. ................................................................................. dfrtgil, p. 139 

11b. Orbit Ivitilout dia l i r lo t  nlliposc syclid; ulefl of ~ l lon t i l  Illtenll; Io\vt!r jrlw Ilrwrow, tllc Ilppcr very tl~ic!k ( I I I ~  very 
protnrcktile; oilirl bro~lil, ill 111stuy scrics, pr~vcl~lc~r~t-l ike. .  ......................................... ('I~:r~aor~rrr~~il, 1,. 140 

lrn. Srnall tceth in 1 o r  2 scricv ill the Ilppcr jaw, 1111d sol~~eti~rlcs i l l  tlic lo\vcsr am1 on the palrrtc; IIO ~rdiposc cyclicl; rc~ial 
spir~cv 3 . .  ............................................................................................... J I ~ / L P ~ X ,  1). 1.11 

Qenas 81. MUQIL (Artedi) Linnaeas. 

Rotly ol~long, sotne\vlt:tt cotnpressetl, c.overcd \vith 1;trge 8c:tlcs; Ilc.atl large, ronvrs, sc*aletl al)ove 
iu~d  on sides; tnoutlr s ~ ~ l a l l ,  siil)inferior, the lower jaw :rngnlatetl; jaws wit11 onc or a few scric>s of 
short, flexil)le, c*iliifortn tecth; no tcct l~ on votrler or palatines; eye largc, with a large adil)ose eyelid, 
w l ~ i c l ~  is little tlevelopcd ill the young; sto~nach ~~tnsrular ,  like the gizz;~rtl c ~ f  :L fo\vl. Species very 
numerous, living on n ~ u d  antl running in great schools along tlte shores and in brackish It~goons of all 
warm regions. 

J11i~il (Artcdi) Lillnzus, Syst. Nrrt., ICd. X, 318, 1768 (cfl)hnlzi~). 

07. Mugil cephalus 1,inn:rns. "ilnlct-ctrntr;" Iifullct. Fig. 48. 

Nc:td 4 in lengtll; depth 4.2; snout 4.2 in Iteatl; eye 3.9; PI). tv-I, X; A. 111, 8; scales 40,-13, trans- 
verse series countthd fronl anus upward and bacltward to soft dorsal; t1ors:ll  pine 1.75 in 11e:ltl; soft 
dorsrtl l . G  in head; :~nterior base of spitlous dorsal nlitl\vay l)et\\.ecn etltl oI  stlout :md I~ase of caltdal. 

l3ody ol)long, rather robnst, sligl~tly con~prcssed; I~ead snbconic; lower j:~w slightly ir~clutled; 
~llasillary Ititlden; no teeth, except a single row of very sntall tc,eth it1 outer flesl~y part of nl)ppr jaw; 
jaw narrow, t l ~ c  distance fro111 the sy1n1)hysiu to posterior ctlge of lip beir~g eqclal to greatest width 
of n~outh ;  eye anterior, lnotlerate, tlte adipose lid covering entire eye except puy)il; lleatl sc*aly; soft 
(lorsal :t11d anal allllost naked; soft dorsal concave; anal sitl~ilar to dorsal but  tot so rotlca\re; csodal 
deeply forked, upper lobe slightly the longer; pectoral not quite rei~cl~ing to spinous ilorsal. 

Color in life, fro111 a 10.5-inrll specSilnen (No. 02995) taken a t  IIonolulu, bluish gray, white below; 
(.lleek dusky; spinous clorsal and 1)ector:tl (luslry; caudal pale, finely dustetl \\,it11 dark specks, edges 
(larlr; anal dnstcxcl; velltrals white. 

Tell sI)e"mc~ns from IIonolulII, fro111 1.5 to 10.5 illciles long, anti 3 specimens, 3.75 to 4.75 inclles 
long, frolll Kailua. \Ve have also exalninetl a number of s~~ecitueits collected I)y Dr. dcnliins at  Hono- 
Illlu ill 1889 1 npec-ilnetl 10 inches long 1-0lleckd by R. C. Rlc(;regor cm nfolokai in March, 1900. 

This species of mullet, the trnttr nnltr of the natives, is perhaps the inost aI)untlant rund inlport:~nt 
food-fisll of the IInwcliian l~lrunds. I t  is the spec-ics which has received inost attention from the natives 
ill the way of protectioll and cultivation. The nlullet ponds have been an institution of itliportancae 
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ever since the days of the earliest kings. A full discussion of this sulrject is given elsewhere in this 
report. 

We are unable to find any difference between the Hawaiian am0 nmn and the striped nlullets of 
the lJrlited States, Japan, Chile, or the Mediterranean. If different frorn any of these it is distinct 
from all and should receive a new name. 

FIG. 48.-Nugil cepkalus Linnzus; niter J o r d a ~ ~  und Evcrmnlln. 

Nrigil cephalus Linnieus, Syst. Eat., Ed. X, 316, 1768, European Ocean (based on Artedi); Jordan B Swnin, Proc. U. S. Nat. 
Mus. 1884,263; Jordan B I':vermt~nn, Fial~. North and Mid. Amer., I, X11,1896; Jenkins, Roll. U. S. Fish Comm., XXII. 
1902 (Sept. 23, 1903), 43.9 (Honolulu). 

ilfuf~il nlbula Lirlllzens, Syst. NII~. ,  Ed. XII,  @!O, 1766, Charleston, S. C. (Coll. Dr. Oarilen); Jordan & Gilbert, Synopsis, 403, 
1883; Snyder, Bull. U. S. Pinh Comm., XXII, I9WL (Jtm. 19, I W ) ,  5'23 (Waimea, IInlein, and Hanapepe rivers, Kanai, 
Iionololn; Station 3844 off southern coust of &folokai). 

ilftlgil ta71!1 Rloch, Ichthyologitr, XI, 134, pl. 595, 1797, Guinea, Tranquebar. 
Jltlgilpl~rmicri Bloch, op. cit., 136, pl. 396, 1797, St.Vincent, W. I. (ontr drawil~g by Plumier). 
Jfugil octir FomkF~l, Red Sea. 
Jfu!jil rc11l,h~~0lll~ CnvierB V ~ ~ l e ~ l ~ i c ~ l l l c s ,  Ilist. Nnt. I'ois~., XI, 98, 1836, Pondicherry. 
Mugil liucnbia &Iitchill ill Cllvicr Valenciennes, Hist. Nnt. I'oim., XI, 96, 1&76, New York. 
Mzlgil ra71rntclsbrrgii 'l'solludi, k'Rn1ln Peruana, Ichth., 20, 1845, Peru. 
Jfugil berhadieri Girurd, U. S. arid Mcx. Bound. Surv., 20, p1. 10, flgs. 1 to 4,11;59, St. Josephs Island, Indianola; Brazos 

Santiago; Brazos; Galveston; all on t h e  coast of Texas  (coll. Wiirdcmt~n~i,  Clark, and Kennerly). 
,~fu~~il7i1exiccr~c1ts Steindtrchner, 1~11th. Reitriige, 111, 6R, 1,1. VIII, 1875, Acapulco (no udipose eyelid shown or1 plate). 
Jfugil C(~I / I (L~O~~IR Eydoux & Souleyet, Voy. Ronite, I, 175, pf. 4, 18.11, Sandwich Islands; Streets, Hll11. U. S. Ntlt. bIun., No. 

7.78, 1877 (IIonolulu). 
Jfugil cephaltle, Cuvier B V a l e ~ ~ c i c n ~ ~ e s ,  Hist. Nat. IJoi&s., XI, 18, 1836 (hleditermnefi~r). 
,>l~gil gxcilheri, Gill, Proe. Ac. Nat. St:i. I'hiltr. 1863, I69 (western coastof Centr~ll  America); not of Stein(111chner. 
,If~igil dnbsla, Giil~lher,  Fisclle dcr Siidsee. VI, 214, plate CXX, lig. a, 1877 (Hnwniitlrl I ~ l a n ( ~ s ) ;  Oiinthcr, Shore F i she~ ,  Chal- 

lenger, 61, 1880 (IIilo, Hrrwnii): Steindaehner, Dcnks. Ak. Wiss. Wien, LXX, 1900, 501 (IIonolllh~); not of Giinther, 
Cat., 111, 420, 18Ii1, s species from rivers of  western Auslrulin. 

Mugil kelnrirlii, Fowler, I'roc. Ac. Nat. Sci. I'hila. 1900, 500: ibid, I'roc. Ar. Ntrt. Sci. Pllila. 1903, 745 (Strndwich Islands): not 
of Giinther. 

Qenne 82. CHENOMUGIL Gill .  

Cleft of mouth lateral; lower jaw narrow; tlrntiform cilia in very many ser ie~,  broad, flat, and 
somewhat pavctl; upper lip very tl1ic.k; no atlipose eyelid. S~nal l  nlnllets of tllc tropiceal shores. 

C'/iz;t.)ron~tlgiL Gill, I'roc. A(,. Ntrt. Sri. Philt~. 1863, Ifi9 (1)roboacideri~). 

98. Chmnomugil chaptalii (Eydoux & Souleyet) " lJou6n." Fig. 49. 

Head 4 in  length; depth 3.9; snout 3.75 in head; cye 3.4; D. IV-I, 9; A .  111, 10; sc.al(,s 43,-13. 
Body robust, more compressed posteriorly; head n~oclerate; snout snl)c.or~ic, rather pr~inted; month 

slightly oblique, its cleft deeper than long; nraxillary entirely hitltlen; fro!lt 1):trt of upper lip w r y  
thick; lower margin of each lip cwvered with rather strong papillre or weak pectinate teeth; lower jaw 
incloded, rather narrow; no teeth evident; eye large, anterior; interorbital epace convex, 2 in head; 
first dorsal spine 2 in heact; soft dorsal and anal slightly convex; caudal forked, lower lobe the longer 
and heavier; ventrals truncate; pectoral falcate, 1.3 in head. 
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Color in alt~ohol, doll oli\~ac~eous above with silvery refl~rtions gratlnally fading into lighter aud 
becoming wl~i tc  on I)elly; top of heat1 ant1 snout brown; inclit*:ttions of brt~uw on opercles; tlom:tl, 
c.audal, and pectorals dusky, pectorals the darkest; other fins pale. 

]Sight specinlens 1 to 9.2 incl~es long from ITonolulo; 33 fro111 1.2 to 6.6 inchcs long from Tlilo, ant1 
18 spet.i~nens from 2 to 4.5 inches long from I<ailtla. We Ililve also exalllined several speci~llens taken 
by Doctor .Jenkins a t  Ilonolnlu in 1889. 

dlugil clrc&ptnlii E:ytlonx & Souicyc.t, Voyuge Bonite, Zorll., I, 171, 111. 4, fig. 1, 1841, Hawaiian Islands. 
,+I!,.I.!IS (Nf,on~?lrtrs) 8~~lnl~!ri Stoiuduc~llnc!r, lolltll. Reilriige, VI1, i?c Sitz. A k .  \\'is$. \\'iell, I,XX\'II, 18iX, 834, Kingsmill trtltl 

Hawaiian islands. 
Clr:tznornsgil rhlqltnli Jenkins, Hull. U. S. Fi~11 Colnin., XXII. 1902 jSepte1nl)er 23, 190:3), 133 (Iio110111111). 

Qenns 83. MYXU8 Qiinther. 

Cleft of month extending on sitles of snout, but not to orbit. S~nal l  tertll ill a single series in 
upper jaw, ant1 sonleti~ncs in 1owc.r ant1 on palate. Upper lip not particularly thick; auterior ~nargin 
of lnandible sllarp. Anal spines 3. 

df?/xfts Giilrther, Cat., 111, 466, 1861 (rlo?~(lcdas). 
h7eoniy.nis Steindut-ln~er, Sita. A t .  \Tius. H'eiu 1878,77, 384 (sclaleri). 

99. Myxus pacificus Steintlac-hner. 

Head abont 4 in length; clc.pt11 nc.:trly 4; snont 4 in head; 1). IV-I, 8; A. 111, 8; scales 39 or 
40,-13.5, about 21 stbales before the tlorsal; lleatl nlotlcrnt,ely s~nall,  t l ~ e  greatt)st tleptll al)ont 1.4 in 
length; greatest breadth between opercles about 1.6 in lengtll of hcatl; upper profile very sliglltly 
rnrvetl to origin of sec<ond tlorsal, tl1c.n falling sndtlenly t l ~ r  lengtl~ of thcllase of this fin; with wc.ll 
developed litls; upper lip rnotlerately snlall; ~ n o u t l ~  rleft n little longer than broatl; preorbital \$it11 
the l o w c ~  ant1 posterior edge serrate; bcltwcen the jaws a band of srn:tll 111ovable teeth, tllose of the 0ntn.r 
row larger than those of inner; origin of first tlomal a trifle nearer base of csauclal than tip of snout, 
the firvt tlorsal lnotlewtely strorlg, a little xnore than 1.65 length of heatl; caudal :I little 1ongc.r t l ~ a r ~  
l~eatl, length of its nli(ltlle rays about 1.6 tilnes lengtl~ of heacl; ventral flap shorter than llulf lengtll of 
f in ;  a dark bantl along npper edge of pectoral. Length, 5.85 inches. 1,aysan. (Steindacl~ner.) This 
spepies is k]~o\vn fro111 Dr. Steintlacl~ner's description only. 

n I ~ ~ ~ ~ s  puc~ijic~rn Slei1ld1lch1lcr, Dcrlks. Ak. &'its. Wien, LXX, 19W, 500, Laysan. 

Fanlily XLV. SPHYRSN1DW.-The Barracudas. 

Bocly elongate, subtcrc~te, covcretl with slnall cycloitl sales;  head very long, pointed, pike-like, 
ac.aly al,ovc~ :llltl on sides; I I I O I I ~ ~ I  11ori~ollt:~l, large; jaws elongate, the lower c~on~itlerttl~ly projecting; 
upper jaw norlprotrac~tile, its bortlrr forlned by the pre~nasillaric~s, I)ehind which arc the 1)roatl 11111~- 
illaries; large sharp teeth of uneclual size 011 botll jaws and l~alatines, none on the voiller; usually :t 
very strong, sllarp callille near tip of h\\.er jaw; opercnlzr b ~ n e s  without spines or sermtores; gill- 
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openings wide, the gill-me~nbranes not united, free from the isthrnurs; gillrakers very short or obsolete; 
branchiostegals 7; gills 4, a slit beliintl the fourth; pseudol)ranchia: well developed; air-bladder large, 
bifi~rcaate anteriorly; many pyloric ctxca; lateral line well developed, straight; pectoral fins short, placed 
in or below line of axis of body; ventrals I, 5, abtlominal, in advance of micldle of botly; first dorsal 
over ventrals, of 5 rather stout spines; second ilorsal remote from first dorsal, similar to anal and oppo- 
site to it; caudal fin forked; vertehrte 24; first superior pharyngeal not present; second, third, and 
Eonrtlr separate, with teeth; lower pharyngeals separate. A single genus of about 20 species; camiv- 
orous, pikc-like iislies, often of 1:trg.e size, active and voracious, inhabiting warrn seas, Inany of the111 
highly valued footl. 

aenas 84. SPHYRENA (Artedi) Bloch & Schneider. 

Characters of the genus included above. 

S~)lr?jr:ewu (Arledi) Bloch & Scllneidcr, Sysl. I(.lltli., 1G9, 1801 (q~h~rn~na). 
S l ~ h z r i w a  Swrrinsorl, Ntrl. IIist. Fishc~, etc., 11, 175, I839 (rrc~o~1.2'a=s~;l,hI/r:Plrn). 

(1. Scales rttther It~rge, 11-85-!I.. ........................................................................... sno(l!jra8si, p. 142 
ua. Sculeasmaller, 1 4 - 1 5 1 6  ..................................................................................... hrllcri, 1) 143 

100. Sphyrena snodgrassi Jenkins. ''A7iciku." Fig. 50. 

Head 3.25 in length; depth G.;; eye 7.3 in head; snout 2.1 ; I1.v-1, 9; A. I, 9; scales 11-85-9; longest 
dorsal spine 3.1 in head, ray 2.5 in head; anal 2.4; ventral 3.2; pectoral 2.9; i11terorbit:tl4.7, nearly twire 
vertical diameter of eye; ~r~axi l lary 2.2. Body ant1 head rrgl~larly filsifor~n; lower jtlw projecting 

1)eyond upprr a distance equal to 
two-thirds ciia~ncter of pupil, tip 
blunt, not tt1rminatetl by fl6sliy 
appcntlaprs; eye ~liglitly ovate, 
larger ant1 anterior; intcrorl~ital 
s p l ~ ~ e  fat ;  maxillary reacbhing 
front of eye; s~il)orl)ital scalcd; 
about 18 rows of v~rt ical  sc'ales 

enlarged, rest of heat1 11:tkecl; 
opercle witllont &incs, but wit11 I 
or 2 blunt flexil~lc points; each 
side of ul)l)er javv wit11 2 lonr. .. - -, 

~1Iarl,, canine teeth ill front ant1 5 or (i nearly as largc but brontler tectll, growing grailnally smaller 
l)Ost(~riorly; Io\vcr jniv with 2 Iargc. antcrior ~nedi:m tceth similar to anterior teeth in npper jaw m ~ ( l  
back of them a single series of about 15 smaller teeth on each jaw; eerond and third ilor~al spines the 
lo~igest; c-audal forked, lobcs equal; anal fin slightly 1)chintl soft tlors:tI, the 2 similar in forlr~; lateral 
line slight1 y dccr~rved on botl y I d o r e  secon*dor~al, posterior part straight. 

Color in life, (lark olive-l~rown above; side silvery; about 20 very faint short 1)lttckisli bars just 
above lateral line, their clcpth about 4 rows of scales, the bars rat l~er  wider than the silvery inter- 
spaces; ~nembraneous edge of opcrcle jet black; first dorsal blarkisl~, s e c o ~ ~ d  with a jet-!)lack central 
blotc.11, t l ~ r  t i l~s  white; ca~ld:iI 1)lac.k with white tips; anal like the secontl dorsal, the I)l:tc.kish. I)lotc-l~ 
fainter; pectoral dusky a t  baqcl; ventrals white; young with 13 t1:rrk crossl~ars. 

I)esc*ription froni a specin~en 17 incht~s long. We have 5 spec:ilnens 13 to 18 inches long fronr 
13onolulu, one 8.25 inches long from Hilo, G about 5 inclles long fro111 W:~ialua, and o ~ i o  very large 
exan~ple (No. 04,515), 33 inches long, from Ilo~lolnlu. 8~cc-i~nens 4 to 6 feet in length were seen in 
the market a t  Ilonolnlu. This i~ a I:~rge vorac-ious species of nitlo range, entering the opm sea. 

S l ~ h y r i n , ( ~  comrr~tvronii,  Fowler, I'ror. Ac. Nut. Sri. I ' l l i l~r.  1900, 501 (Huwuiitlrl Islands); Jenkiltr, Bull. U. S. Fish Cou~ni., 
XXII, ]YO2 (Sept. 23, 1903), 438 (IIo~lollllll); Srlydrr, 01). lait. (Jan. 19, 1'J04), r,23 (lionolulu). 
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ffll~I~?lr.n~a (1t~ssunrio.i C t ~ v i c r  & Vnlenrienncx, IIist. Nrrt. Poiss., VII, 608, lRSl Red Sea, Ile de France, Bourbon. 
ST)~!I~:TIL~ h.?rorl~~,rtsxi Jenkins, Hull. U. 9. Fislr Conlm., XIX, I899 (11)01), 3R8, Bg. 2, Honolulu (roll. Drs. 0. 1'. Jcuk~nr trncl 

T. 1). Wood. Typc, No. 49693, U. S. Nat. Mns.). 
Sph?/rnsn ngnm, Steindachner, Denks. Ak. Wiss. Wien, LXX, MM3, 1900 (Honoll~lo); not o f  Kiippcll. 

101. Sphyrmna helleri Jenki~ls. " K~walen." Fig. 51. 

Ilead 3.1 in  length; depth 7.8; eye 6.1 in  head; snout 2; lliaxillary 3.1; interorbital 0, slightly 
greater than vertical diameter of eye; D. PI, 9; A. I,  8; scales 14-135-15; 13 rows of sc.;~les on pre- 
opercle, 11 on opercle; longest tlorsal spine 3.8 .in head; my 4.5; longest :ma1 ray 3.8; pec%or:il 3.0; 
ventral 3.6. 

Body long and slender, the head tapering, the snout long, the lower jaw projecting ~icarly the 
width of pupil beyond upper, terminating in :t fleshy appendage; eye large, posterior; nlaxillary ltot 
reaching eye, being separated fro111 it by 
a distance about equal to dianlrter of 
eye; oprrcle witliout spines; 2 sharp 
canine-like teeth Ilooked backward, the * 

serond tlie larger, on the front row of 
upper jaw, back of these on each jaw 
5 or G similar teeth bent inward; 2 
Iitrge close-set teeth like those in upper 
ji~w, ill median part of lower jaw; back 
of these on each side n row of 15 to 18 
srnallcr teeth; distitnces hetween occiput Fin. 61 -8phyr.mn hrlloi J c n k i ~ ~ q ;  from the type. 
antl first (1ors:~l fin, first dorsal and 8ec- 
olld dorsal, ant1 second dorsal and last vertebra eyu:rl, mid earli c~clnal to tlisknire from tip of RIIOII~ to 
I,osterior ~ n a r g i ~ i  of eye; insertion of ventrals below front of i i r ~ t  tlarsal iin, I \ \  o-thirtls of eye behind 
tip of pctoral;  ca~idal deeply forked; anterior bwe of tmal on line uitli that of tiorssl. 

Golor in alcoliol, brown above, with blriisll silvery reflections, l)cc.oltiing ligl~ter I)rlo\v, \vllite on 
belly ant1 lower part of side; spi~iorlv dorsal caolor of 1)ilc.k; soft t1ors:il l>i~le, c*:l~~tl:tl tlnnky; anill ant1 
ventr;11 11,alc; tluslry. 
I 

Six sp~c*inlrnfl fro111 IIonolnlu 13 to 26 inc~l~ea lollg, ant1 2 fronl Ililo 24 irlcalles long. This lisli is 
very at)undant in the nrullet ponds, whrrc it is tlestrr~c*ti\~r~ to  thc 111u1lrt. I t  reac~hcs but :I s~nall size, 
ant1 is rarely fo~lnrl except near shore. 

Sl~lr~r:cr~u I~cllcri Jcnkinr, Hull. IJ. S. Fiqll Cotnrn., XIX,  1899 (1001) 387, l l ~ .  1. Honolulu (roll. Dr. Jenkins. 'l'ype, No. 49OY2, 
U. S. Nat. MIIS.); Jenkins, Boll. U. S. Fish Comnl., XXIT, 1!10'.! (Sept. 23, IYOS), 438 (IIonol~rlu).  

Suborder HYPOSTOMIDES. 

Cllarttcters inclnded with those ol tlie follo\ving fa~nily: 

Family XLVI: PEGASIIIE. 

13otly c~ntirely covered nith bony pl:ites, ankylo~etl on t h r  trunk antl ~novable on thc. b i l ;  
barl)c.ls nollc.; t l ~ ?  margili of the upper jaw forlnetl by the il~ter~naxill:triet.: : I I I ~  tlieir C ~ I ~ ~ ~ I ~ P O I ~ S  

lxo\o~ig:ltion, wl~it~lr r-xten(ls do\vnw:~rtl to the estre~nity of the tn:txillaries; gill-c.o\,rr lor~netl by n 
1:trge ~)littc?, ho~nologons to tllc? opercle, prc'opertale ant1 ~nho1)errl(~; interol,errle n l o ~ ~ g  fi~ir l)ollr, 
hitltlen I)elo~v t l ~ c  gill-plate; one rntlilnentnry brttncliiosteg:tl; the gill-1,l:lte unitcktl a it11 t l ~ e  i r t l ~ l n n ~  
IIY :I narrow ~ne~nbr :~nc ;  gill-opening narrow it1 front of base of 1,echtor:~l All; gills4, I:tn~cllli~ted; 1,sencto- 
1)rallt~ltia: aud :~ir-l)Iatltler absent; one sllort clor~al and anal fin, o1)posite to eacbh otller; \rentr:tl fins 
1)rescllt; ovarian sacs cblosed. 

Qenne 86. PEQASUS Linnaens. 

This g e n u ~  rontains tllose speries of pf'gclsidx which have tlie tail sllort ant1 not attenl~atr and 
comprc,ssc~tl tow:irtl the tip, ant1 in  w11icll the pertoral rays :ire all slendvr :tntl s11111)le, none of ~ I I ( > I I ~  
apille-like. Tile sirlgle 1I:i~aiia11 sf)ecies of this gc>IIIlH is fully describeti by Dr. Gilbert in Section 11. 

I'e!]asus Linnsens, Syst. Nat., XII, 418, 17(iC (~ 'o2~~~~8).  
Zcdiees Jordall & Snyder, l'roc.. U. S. Nat. MIIS.. X'XI\', 1!10'2, 2 ((lroronih.). 
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Suborder R H E G N O P T E R I .  

Actinosts of pectoral fin of Y forms, 2 of them nor~nal, s~~pport ing the pertoral fin, one of t l le~n 
longitudinal, without rays, ant1 tlic fourth a plate on the coracoid, snpport i~~g 3 to 10 free ant1 separate 
rays or feelers; post-tcn~poral antl shoulder-girdle norm:d; ~ e r t e b r : ~  10 -{ 14 = 24; 2 separate t1ors;tI 
fins, the first of a few s1)inc.s; pseutlobranchirc conccaletl; va~trals snbabtlon~inal, I~ehind perstorals. 
One family, Polyr~emid:~~,  of nnc*ertain origin anti affinitie~. 

Fanlily XLVII. I'OI,YNEMID&.-The Threadfins. 

Boily oblong, ron~prr>sserl, and c-overed wit11 rat1rc.r large, loosely inserted, ctenoid scales; Iattml 
line continnol~s, continued on tiit, txil, usnally forketl, with :L 1)ranrh or1 each 1ol)e; Iiead entirely scaaly, 
snout Inore or less t.onical, projec-tirig over the ~noutli ,  wlric~l~ is rather large, ir~frrior, wit11 latc,nil 
cleft; prelnaxillary l,rotractilr, its bwal llrocess vertical; nlalvillary \ritllor~t s ~ ~ ~ ) l ) l e ~ l ~ e n t a l  bone, 
extending r ~ ~ n c h  beyond the cyc., w l ~ k h  is anterior, lateral, rather I:trgc, \ r i t l~ a well-tlerelopetl adipose 
eyelid; villifor~~l teeth on jaws, pa1:~tines ant1 so~r~t l t i~ r~es  on volner; psendo1)r:~nrlri:c cw~tc,ealed; 
branc*l~iostegals 7; gill-mernhwr~es se1)arate antl free irom the isthn~us; gills 4, :L slit I)elrind tile fourth; 
2 separate dorsals, sonlewtrat remote fro111 earl1 other, the first of 8 feel)le l ~ u t  ratIl(1r liigli sl)inrs, t h r  
first and last spines very short, the tl~irtl  longest; t l ~ e  serolltl dorsal of soft rays only, eqnal to first in 
liright, but with base solnewhat longer; anal tin (.ither si~nil:~r to or n ~ u c h  longer than soft tlorsal; 
'caudal fin rather long, widely forkrtl; st~rond dorsal, anal and raatial fins wore or less cso\rclretl wit11 
slnall scales; tlic first 3 or 4 dorsal spines winged; ventral8 r, 5, al)tlominal, I)nt not far renlovrd from 
~)rrtorals; pectoral fins moderate, p1ac.ed low, in 2 part*, the lower and anterior portion o f  sr\rcrnl Ali- 
fonn articulated alq~enilagrs free fro111 c.acll other, used as organs of touch. I n  tlie yonnp, t h e  tlor~nl, 
caudal, antl pectoral fins are dusky, tlle aria1 ant1 ventral fins white; all the fins grow c1arlrt.r w it11 age, 
the pectorals usually becorning black, tlie o~)ercle blarkish. Bones of the skull with :L well tlevel- 
oped ~nncif(~rol~s system as in ,S((ni:t"rli(l:r. Basis cranii double, with ~nuscnlar tube; post-teml)oral I~ifrlr- 
cak;  Iiypercoraroid with mt~dian foramen; superior pharyngeal bones 4 ;  1)ertor:il ac.tinosts divicletl, 2 
of them normal, supporting the pertoral fin, 1 longitudinal without rays, and 1 a plate or1 the cboracoid, 
supporting the 1)ec.toral filalrrents; sto~nach (-cecal with many pyloric ap[~endages; :dr-Lladtfer various, 
sotnet,irnes wanting; vcrtebrie 1 0 4 - 1 4 ~ 2 4 .  Genera 4, ~ p e c - i e ~  about 25, inhabiting sandy shores of 
tropitd seas, and sonletirnes entering rivere. Most of them are valcletl as food-fishes, their flesh being 
like that  of the 8cixnid:~. The relations of this fanlily appear to be with the Stni:r.nid:e on the 
one hand, and with the dlugil id:~ on the other, but all these rese~nblar~ces lliay be superficial. 

Qenus 86. POLYDACTYLUS LacBpBde. 

Anal fin not much longer than soft dor,sal, 01 d ~ o n t  13 or 14 rays; vomer with teeth; free filamellts 
of pec.toraIs ~nostly sliorter tllail body; teeth in ~~i l l i fo r t t~  b a ~ l d ~  011 1~0th jaws, valuer, 1)1~Iatilies, ant1 
pterygoitls; preopercle fiharply sc.rr:ttetl on its post$?rior ~n:Lrgili, its allglc witfl a sc8aly flap; scales ratllrr 
small, finely c-tenoitl; fi rst dorsal wit11 7 or 8 kehle, rirtlier high spines, the firwt :tnd lttsf sllorf; ~ ~ f t  
cIorsal ant1 anal fins :iborrt equal; 1)ec~toral fila~nents 3 to 9; ]>y1orics ctrica in  great ~~urnber .  Species 
numerous, in  wann eras. 

I1ol~ldac/~jlua LuckpBde, I l i ~ t .  Nut. Pdi~s . ,  VIII, 181, 1832 (p luv i i~r i=~~irg i~c ic t i8 ) .  
I'uly7~fnms Gunther, Cat., TI, 319, 1860 (microxtos!a): not of 1,inn:cnq. 

102. Polydrtctylus sexfilis (Cuvier & Valenciennes). "Moi;" ''Jfoi-lii." 

Head 3.3 in length; depth 3.5; eye 4 in head; snout 5.5; maxillary 2.2; interorbital 3.G; prclorl~ital 
2.75 in eye; D. rrr-I, 13; A. . I I I ,  11; scales 8-66-12; third tlorxal ~ p i n c  longest, 1.4 in h(~ad; ray 1.4; 
longest anal 1.6; G pectoral filalnents, longest 3.1 in body; pectoral ray I .5 in hcatl; vc111tr:~I 2.1 ; rantlal 
pedunrle 2; distance froin anterior bme of soft dorsal to upper edge of gill-openir~g equal to d i s t i ~ 1 1 ~ ~  
fro111 sarne base to base of t-audal fill; this laat diatancr equals distance fro111 posterior I)ase of soft tlorsal 
to fork of caudal fin; distianre 1)etween anterior l~ases of dorsal6 equaling tlistance fron~ anterior base 
of spinouv dorsal to posterior edge of eye; base of soft dorsal slightly greater tllan base of anal. 
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Botly rather tleep, rompressetl, hack slightly arched, anterior profile fro111 snout to tip of first 
(lorbal \ ~ I ~ c I I  tlepressed cvenly nrcahed; head ~nocleratr, snout conic, projecting alnlost its entire length 
beyond ~lloutll, which is large, inferior, with lateral cleft; pren~axillary protractile, lnaxillary witliout 
suppleniental bone, extending for nearly half its lengtll beyo~itl eye; teeth in villifornl band or1 jaws, 
rotncr, palatine, and posterior end of tongue; the t o ~ ~ g o e  free for a distance equal to two-thirds of orbit, 
not quite rounded in front, its straight front edge nearly equal to orbit, the front portion rather thin, 
1)ecoining thick and heavy posteriorly; eye large, anterior, lateral, mitll a \~ell-de\~elol~etl eyelid ; gill- 
nrel~~branes free fro111 ivtl~nius; gillrakers 16$13, lo~lg and slender, longest uqaal to diameter of pupil; 
preoperc-le serrated on its posterior tr~argin, not Serrated at angle; first dorsal falcate; second deeply 
forked; cautlal tleeply forketl, upper lobe slightly the larger and longer and slightly longer than Iitl~d; 
:unal similar to soft tlorsal bnt notso deeply forketl; scales  noder rate, finely ctenoid on entire body antl 
]lead; lateral line straight on Imdy, slightly tlec~urrecl on hase of caudal, estcndi~lg to tip just below 
anglr. 

Color in alcohol, yellowisli white witli silvery reflectionm, betsoming lighter, almost \vhite on belly; 
upl,iJr ctlge of spinous dorsal dark; soft tlorsal tippet1 \\,it11 (lark; tips of cauclatl lobes tlark; anal \\,it11 
liglrt brown on lower half, upper part paler; vc'ntrals pale lrith sn11~ll plunlbeous spots; pclc-torals dark 
I,lnisl~ o11 outer third, rest dusky pale. The color in alcol;ol of the young examplrs, 2 to 4 inc.l~es 
I O I I ~ ,  is quite different fro111 the larger exanlples. Tlie young are brown abo\.e latclriil l i l~c  witll :I 
\)road 1)antls of darker, the first I ~ a ~ i t i  extending over h w l  and to spinoas dorsal, seco~ltl w e d g e - s l ~ ~ ~ ~ d ,  
extending from anterior base of spi~lous dprsal to ant1 illclutling abont half of soft dorsal, tlte rest of 
soft tlorsal pale; third band extending froill posterior base of soft dorsal to base of caudal; bet\vrell 
t11ese bars belo\\. lateral line, silvery \rrhite; posterior hali of anal ant1 ventral white; pectoral pale; 
spinous dorsal tlark; caudal lobes dark; a light band acrovs I)asc of c-andal. 

Six sl)ecilnens 9 to 11 inclles long fro111 Ilonolulu and 25 specittieris 3 to 4.G iticl~es long fro111 ]Iilo. 
\Vc have also c-xamined a speci~neti 9 inches long taken by Dr. Jenkitis in 1889 and a similar speci- 
n ~ e n  ohtainetl by lhc. illbrct~~oss in 1891, both from IIonolulu. Tlie sprries is Icno\\ n also from J o l i ~ ~ s t o ~ l  
Island. 

I'r,lyrror~rr.s sexjlis C!vicr & \ ' I L ~ O I I C ~ C I ~ I ~ C S ,  HisL. Nlit. l'oiss.,VII, hlh, Ifi:il, Isle of France; ( i i i~~l l rcr ,  Sliorc Firrllcs, Cl~t~llcn- 
ger, h9, 1880 (Ililo, Hnwl~ii); Stcil~d~icl~ner, De~iks. Ak .  IViss. \\lien. IXS, 49'2, 1!)00 (IIoII~IIIIII): J~~lkins, Hull. I T .  6. 
l~isli  Comm., XXII, 1902 (Se:~t. 23, ILJOS), 439 (Honol~~lu); S~~ycler ,  01i. oit. (Jnr~. I!!, 1!)01), 6'23 (fIo~rol~i lo)  

T,.irhirlio?t srxjlib, I%lcokcr, I'oiss, hl~idngcincr~r, 79, 1874 (Mnurili~:~). 
Ihlg?remrrx Irc.rn?rc?rrrr~, Cantor, (!at. M I L ~ I L ~ .  Fi~h., 33, IS50 (Sell 01 I'i~lli~ig); 1101 of C I I Y ~ C ~  & \ T ~ i l c ~ ~ i r i ~ ~ ~ ~ : & ~ .  
121l!/rlirrt!/lrrs pJf'ilri.ri, Ifiimler. I'ror. Ac. Nut. S(:i. Philn. 1900, 601 (Hti\raiilu~ Irl~u~ds); not of 13lcckor. 
I'r~l!~?~rrrrtle k r r ~ r r ,  Smil11 B Swliiil, I'roo. 11. S. N~it. hlus. 1882, 1 2 '  (.Johnfiton IRIILIIB); 11nt of Ulbcker. 

Suborder BERYCOIDE1.-The Berycoid Fishes. 

13otly naketl or \.ariously scaly, the scales solnetirr~es highly specialized; dorsal fin with few or 
tnarly spines, ventral fills tlloracic or subabdominal, each with I spine:ind usually 7 soft rays, the Ilain- 
I)er of  soft rays varying from 5 to 10; in one family (dfoitocr~iltrid:r) the spine is greatly c~~llargetl and 
thc number of rays reduced; ller~d with conspicuous Inncous cs\lities; air-blatltler in solne species 
retainil~g its tluct through life (a chs~racter ~erified only in Bery~.) ; ~ertebrtc  in species exa~nitietl M 
to 30; slioulder-girtllc ; ~ n d  pltaryngeals nortnal; no suborbital stay, orbitosphenoid bone always present. 
A vnrietl group allied to the Percoidei antl hCcontbroid(~i, but c~l~aracterized as a wl~ole by tlle rete~ltion 
of the arcl~aic characters of tile persistent air-duct and the increasetl number of ~ e n t r a l  rays. In  t l ~ c  
cleep-sea forn~s the spinous tlorsal is scarcely developed :~ntl the scdes are usually either cbyc*loitl or 
\v:~nting. I n  the species of tropical shores the q)inous armature of fins i~11t1 s(1:~lt-s is better tle\~elopetl 
than in   no st oi the perro~t~orpllous fis11(~~. Tlte grtnil) is a w r y  old one ill geologic time, tllcl allies of 
H(,,:cl.c. being anlong the earliest spiny-rayetl fishes ktlo\vn. All are ~~la r i t i e  fishes, itlllal)iti~~g the 
tropical shores or the abysses of the oc-ean. 

I3ody oblong or ornt~., compres~ccl, c.ovcrc.tl with c-tcnoitl or caycloitl, foliate or granular scales; 
heat1 with large muciferc us ravitics, ro\~erc~d I)y tllin R I c ~ I ~ ;  eye l:lteral, usually large; ~ n o u t J ~  wide, 
oblique; pre~naxillarics l)rotractile; ~nasillary m t l ~ r r  large, utlnally wit11 a sul~l~let~l t~t l t i~l  bone; subor- 
b i t a l ~  narrow, not sheathing tllc clleelrs; bnnds of villiform tec'th on jaws, and usually on votner rind 
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palatines; canines sometimes present; opercular bones usually spinous; branchiostegals 7 or 8; gill- 
membranes separate, free frorn the isthtnus; gills 4, a slit behind the fdurth; pseudobranchim present; 
gillrakers moderate; cheeks and opercles scaly; no barbels; dorsal iin eontinnou~, with 2 tn 8 weak 
spines; anal with 2 to 4 spines; ventral fins tlloraci(l, ~nostly I, 7, the number of rays usually greater 
than 1, 5; caudal fin usually forked; pyloricb cceca numerous. Fishes inostly of tlie deep seas; general 
color, red or black. 

aenne 87. MELAMPHAES Qiinther. 

Head large and thick, with nearly all the saperf cia1 bones modified into witle mnriferons c*llan- 
nels; cleft of month of moder:tte widtlt, obliqnely descending l~ackward, with the jaws nearly 
equal in front; eye srnall; a narrow band of villiforrrl teeth in each jaw; palate toothless; eight 
branchiostegi~la: psendobranci~ia~ present; no barbels; opercles not armed; ~cales  large, cyc-loid, rather 
irregularly arranged; one dorsal; ventrals wit11 7 rays; c.audal forked; anal spines very feeble. The 
single I-Iawaiian s1,ecies of this genus is fully desc-ribetl in Section 11. 

,+[?topias Lowe, kJroc*. Zool. Sor. I~ond. 1848, 90 (Iypl~loj)~); nrlmc preoccupied in entomology. 
.lfelrcn~phnc.x O~rntlrcr, Cnt., V, 433, 1864 (.nlelopirc.s 1lll)hlops). 

Qenne 88. CAULOLEPIS Qill. 

Contour laterally oval or hroatl pyriform, the hotly co~rrpre~sed, covered with small, pedunculated 
leaf-like scales; forellead abrnytly declivous; eya sn~all;  a pair of very long pointed teeth in front of 
upper jaw, closing in front of lower; R. similar pair of still longer pointed teeth in the lower, receivetl 
in fove;r of the p:ilate; on i11e sides of each jaw 2 long teeth, terminating in bulbous tips; a row of 
~ninute teeth or1 the posterior half of tlie supramaxillariw; palate toothless. The single llawaiian 
species (Caulolepis Ior~!lidena) of this gt>nus is  clescribed in Section 11. 

Canlol~pia Gill, Forest r~nd Stretun, XXI, Aug. %O, lWd, and in I'rnc. IT. S. Nnt. Ifas., VI,  1884, '268 (longGIens). 

Family XLIX. HOL0CENTRIDW.-The Squirrel-Fishes. 

Body oblong or ovate, n~oderately compressetl, coverctl with very ~trongly ctenoid or epinou~ 
scales; heat1 with large rnuciferor~a cavities; eye lateral, very large; preorbital very nnrrolr-; tnolltl~ 
moderate, oblique; prrmaxillaries protractile; maxillary very large, with supplemental bone: hands 
of villifor~n teeth on jaws, vorner, and palatines; opercular bones ant1 melnbrane bones of head gen- 
erally serrated or spinescent along the edges; branchiostegals 8; gill-menrbrancs separate, free frolll 
isthmus; gills 4, a slit behind fourth; pseutlobranchim present; gillrakers ~notleratcl; no l)arbels; sitlex 
of scaly; lateral line present; tlorsal fin very long, deeply divided, wit11 about 11 strong sr~illm 
deIlressible in  a scaly groove; anal with 4 ~pines,  the third longest and strongest; ventralh tl~orscic-, 
wit]) 1 spine and 7 rays; cautlal deeply forked, wit11 s l ~ a r p  rndirnentary rays or fulcra at  the hahe; 
rertebrrr about 27; pyloric ctcca 8 to 25; air-bladtler large, sonleti~nm connected with the organ of 
hearing. General color rctl. Young with snout sliarp a11tl protlucctl (constituting the noil~illal 
genera Ill~?~ncl~icirtI~?~a, Rltnmpho0,-ryr, nntl Khii~obcv~y.~,  I~asrtl on pc~c.nliarities of i ~ n ~ n a t u r e  examples). 
Genera about 7; species about 70; gaily coloretl inIlabitants of the tropicsal seas, abountling about 
coral reefs. 

a. I'reopcrc~le witlroi~l n ~.ollspicnoux spine at its angle. 
b. S(:ules with rnther rolrgh xnrirlce. 

c. Sralen s rn~~ l l ,  nbout 40 to 45 in the It~tcrtiI line; lower j ~ ~ w  projeoting rind lilting in n doe11 
notch jn thc: llppor jnw.. ...................................................................... .IIolotrnch~/s, p. I47 

cc. Sculcs lurge, about 29 in the lt~ter~il line; opert2nlnr s11inc IIRIIILIIS elongate and rough-edgccl.. ..... .Ostif~hlh!~x, p. 147 
Lb. Srlrles with eompnrtltively xmcwdh ~llrfa(!e ........................................................... .hfyril)ristis, 1). 149 

tru. I'rcoperclt! with IL conspicuous r;pinc nt itd angle. 
(1. Mouth very large; eltin muell projecting; lower jnw consiAernbly more tflnr~ one-hnlf 

lerrgth of Irelld ................................................................................... Fl~n~mco, p. 155 
dd. Month  moderate; lower jnw sligl~tly projecting or incl~rde~l ,  its length less tl11111 one-half 

letlyth of 21eud ............................................................................... ..ifolocn~tr~~~, 11. 158 
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,Oenus 89. HOLOTRACHYB Oiinther. 

This genus is close to IlQriprixtis, from which it  differs in the small, very rough scales and in tlle 
projecting lo\ver jaw, which fits in a deep notcli in the upper jaw. 

Ilololmrh~~x Oiintllrr, Fi~chr Aer S I I ~ R P C ,  1, 93, PI.  LXIII, fig. A, 1854 (lima). 
II~trpafjc Do Viq. I'ror. Lilm. Sor. Now So~~th Walcu, 1884, 447 (rows). 

103. Holotrachys lima (Cuvier & Valenciennes). Plate IV. 

Head 2.6 in length; depth 2.5; eye 3.5 in head (4.3 in an cxalnple 6 inches long); snout 5.5; inter- 
orbital 5.5; lnaxillary 1.65; D. XII, 15; longest dorsal spine 2.4 in heatl; A. r r ,  11; longest anal spi~?e 
3.1; scnles 5-42 (40 to 42)-8. 

Rotly oblong, compressecl; tlorsal outline evenly arched from tip of snout to base of soft caudal; 
ventral outline almost straight; heat1 subconic, con1pressetl; ~noutll large, nearly horizontal; jaws 
equal, a knob at  tip of lower fitting into a depression in upper, the bony portion of preorl)ital sliglltly 
overhanging lip; blunt, conic, pavement-like teeth on jaws, vomer, anti palatiues; tongue broutl, free 
anteriorly, rounded and rather thin on anterior and thin portion; eye high, anterior; maxillary long, 
rearhing beyond eye, its broadest part nearly equaling diameter of eye; gillrakers 114-8, longest 11:ilf 
diameter of eye, finely serrate; fourth and fifth dorsal spines longest; soft tlorsal rays of nearly equ:ll 
length; caudal slightly forked; soft, anal rounded; posterior edges of pectoral and ventral llei~rly equal; 
Ir$eral line slightly arched anteriorly, thence obliquely downward to iriiddle of cantlal petluncle, across 
the middle of which it extends to base of ca~iclal fin; edges of scales very rough, each scsale ~v i th  nlally 
rather long sharp spines, these longer on scales on posterior part of body. 

Color in life (No. 08184) upper parts of I~ead ant1 body briglit rock-candy red, beco~ning paler on 
sicle; under parts pale rosy wllite, edges of scales darkest, for~ning red lines; ~nelnhranes of spinons 
dorsal blootl-red, the spines white; soft dorsal, caudal, and anal bright red; anal apines white; pectoral 
ant1 ventmls paler rosy; iris blootl-red, with yellow blotches. 

Color in alcohol, grayish-yellow, fins all pale. 
This species is a very common market fish a t  Iionolulu and I-Iilo, and was also obtained by us at 

Icailua, by the Albatrosu at  llonolulu and 1,aysan Island, ant1 1'3' 1)octnr Jordan a t  S~n~lnoa, where it 
\vas fomld to be a coinlnon fisll. Oar nu~nerous spc~cin~eiis r:lngcA ill 1cngtl1 from 4 to 7.5 inrllcs. 11. 
rosctr from the South Sea Islantls is probably / I .  lii12tr. 

.lfyriprisliu 11118o Cuvicr B Valcnc~icnncs, IIist. Nr~t. I'oiss., 1'11, 493, 1831, Ile de France; C~tntlte~., Cat., I, 28, 1859 (ropied). 
ilI!/ri~~,'islis l~z~ i r~ i l i e  lillcr ,b Stcinclachner, Stiz. Ak. Wlss. Wictt, LI\', 1866, 357, 111. 1, jig. 1, Samoa. 
JIyri11rialir (Ilolotruc-h!/8) lima, Giinthcr, Fisrhc tlcr Stidsee, 111, 98, pl. 63, fig. A, 1874 (hl~~~triti~t\; Killghmill; SILI~OU: Society: 

IIaw~~iiull Ililnnds). 
,?f!/ripriatis (IIolotvacl~is) linan, Stcindachncr, Dcnks, Ak. Wiss. IVicn, LKX. 4Y!, 19W (Honoltllll). 
Ifolotrar~l~!,~ limn, Je~ikina, N1111. U. S. Flsh Comm., XXII, 1902 (Scpt. 23, 1903), 439 (Ho~~olnl~i): Snydcr, op. pit. (Jan. 19. 

1904), 623 (IIonolt~ln; Layyatl Island). 

Oenas 90. OBTICHTHYS (Langsdorf) Jordan & Evermann. 

This genus is closely related to dfyriprisfin, differing especially in the very rongh surface of the 
large scales. Tlle operoular spine is usually elongate ant1 rough etlged. Holotrtrclc?la, anotl~er genus 
with similrtrly rough scales, differs from O.sticl~tl~ys in having the sc-ales vc1ry ~nuoll s~naller, about 
40 to 45 in the latcaral line, insteatl of 29 as in O,ptic/~tl~1/8. 

Ohlirlrtl~?/s Iringsdorl MS., Curier 'b Vtalencicnnes, Hist. Nat. l'oiss., 111, 173,1829 (jn])o~lict~s): llnmr only, pnssing rciercnce. 
Oa/irlrtlr?,n . I O ~ ~ ~ L I I  & E V C ~ I I ~ I L I ~ I I ,  Pisllcq Nortli and Mid. ~imer., 1, 846, 1898 (j(tl)ollic~~s). 

104. Oetichthys pillwaxii (Steindachner). Fig. 52. 

Read 2.45 in length; depth 2.5; eye 3.75 in head; snol~t  3.75; nlaxillary 1.9; interorbital 7.3; 
1). xrr, 14, A. IV, 11; scnles 4-29-6; Br. 7; gillrakers aliort, blunt, about 71-5. 

J3ody oblong, co~npres~etl;  tlorsal out,lirle somewhat n o r e  arclletl than venf,raI, in n long, lo\!, 
C9urvc frolll llap(~ to origin of  oft tlorsal, thence tlc~scentling abruptly to c-aud:ll pctll~llc'le; ventral out- 
line straigllter; I,nse of mial al)rllptly asc*entliag to canrlnl pedu11c.l~~; hentl \7chry large an11 rngosr, 
nloutll very large, the maxillary rcattllin:: l)oqt(lrior etlge of 1)npil; srlpl)lc~~ncl~tal ~nnsillary very broad; 
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tip of maxillary (with supple~nental bone) 1.25 in eye; jaws abor~t equal, tile lower fitting in a dcrp 
notch in the upper; jaws, volrler, ant1 palatines with broad I~antls of villiforln treth; eye large, high 
up, far above axis of body; interorbital space narrow, more than 2 in eye; bones of head rough every- 
where; interorl~ital with 4 low rough ridges; prerlasals rough, ending in 3 blunt, rnore or less serrated 
points; preorbital, postocular, preopercle, subopercle, and opercle all strongly toothetl, no enlarged spine 
at  angle of preopercle; nape rugose, with ridges radiating posteriorly; bone? of ~narldible rough; etlge 
of each hranchiostegal rough; opercle with a ~nodrrately stout spine above, its snrhce rugose; c:111(1al 
peduncle short and sleritler, its length about equal to diameter of eye, its least width 2.5 in its lcast 
tlepth, which is 1.4 in eye; origin of spinous dorsal about equidistant between tip of snoot and bas(. of 
first tlorsal ray, almost directly over base of pectoral; tlorsal spines strong, folding well in a groove, 
the fourth longest, about 2.6 in Iiead; basta of soft tlorsal very obliqnr, 3 in head, the longest ray 
slightly longer than I>asc; first anal spine vrry short, the third longest ant1 strongest, its length 3.25 
in head, base of an:d oblique likc that of &oft dorsal, 2.5 in hratl, longtist anal ray c~qnaling that of 
soft dorsal; caut1:tl forketl, the 101lgest rays :~bollt 2.1 in I~c~acl; \rrntlals sl~ort,  reacl~ing about two-lifths 
thedi~tance to vent, their length about 2.25 in head; pectoral coterminous \vith rentrals, its length 2 

PIG. 5.2.-06iichth?l~ pillu~arii (Steindnchncr): nftcr Stcindnchner. 

in head; scales very large, f i m ~  nntl very spinigerous, each scale with about 16 to 22 very sharp, sllort 
' spines, each of which is c~ontinnrtl :is :r riclgcb on t l ~ c  sluf:lt2c. of the scaalc; lateral line following curva- 

ture of back; nape ant1 breast with strong 8~:tlf'~; ( l l ~ ~ e k s  sc~Ie(1, rtast of Ilead 11ake(1; base of pectoral 
with smaller sc-aletr; a sheath of srnall triangnlar sc.al(.s : ~ t  1)asr of soft dorsal anti anal; 111ern1)ranes 
of raudal fin with small, spine~cent scales. 

Color in alcohol, pale yellowish with orange, silvery, I)rassy, and rosy reflections; back along 
spinous dorsal oraugc; nape rosy red; back nntl sidc wit11 tmcw of about 3 or 4 rosy streaks; untl(.r 
parts white, with some rosy; 1)ranc~lliosteg:~ls orange :it I):r=c. 

Thc~ color in life was tlouhtless tkep rcd or rosy. 
This species differs fro111 Ilc,lotrarl~~y.u limcr (.hiefly in tlie mucli larger scales and the Inore nurnerous 

spines on th? scaalcs; also in the 1:irger cyr and in 1l:tving hut 1 enlargetl spirie instrat1 ol 2 a t  tlrc? 
upper edge of the opercle; the ~nantliblr ant1 111axi1lary w e  less rough. 

The al~ove description i~ l)ascbtl ul)on No. 05500, :L ~ p c c ~ i ~ r ~ e ~ l  12 inches long, obtaintld in the 
IIonolr~la market by Mr. 15. Louis Ibrndt,  throng11 whose kintlness it  came into our possession. No 
other spec.imens lra\.e bee11 seer1 11y us. 
ilI!lri~~rialix pillioti.rir Steil~drrc~lrrler. Reilrugo, XVI, i l l  Sitz. Ak. W'iw \trien, CII, uL1. I, 1893, 216, PI. I, Honolulu. 
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Qenus 91. MYRIPRISTIS Cuvier. 

This genus is closely related to ITolocenfrr~s, differing externally chiefly in  the absence of the large 
spine at  the angle of the preopercle. The air-blatltler is c!ivided int,n 2 parts I)y :L transverse constrit:- 
tion, the anterior part extending to the otocrane. The plyoric c:tr!ca are rather few ('3). 

Species numerous in the tropical seas; gaily colored i n h a b i h n t ~  of reefs and rock pools. 
dll/ripriatis Cuvier, HQne Animal, Ed. 2, Vol. 11, 150, 182'J.(,jumbi~a). 
dl~f'io~)l~islis Gill, I'roo. Ac. Nut. Sci. Phil,\. 18(iS, 87:.nmctldcd spelling. 
12huaq1hober?lr Gill. Proc. Ac. Nnt. Sci. l'hil~r. 1863, 87 (~(ccIIo~IILs). 

u. Sctiles Inrgc, 34 or morc in the lateral line. 
b. ICdgc of ol,crcle blackish. 

e. Dorsal rays 16 or 17; scl~les 40 to 43.. .............................................................. .~rr?iltir.c~din(rrl;, p. 149 
cc. Dowfrl rnys 14 or 15; sctrles larger, 34 to 36. 

d. Fins golden in life; sc~iles 34; D. x-I, 14; A. rv, 12 .................................................. .chv!lsrr~r8,p. 150 
(id. Fill* red in life; scales 3G; D. x-I, 15; A. rv, 14 ................................................. .syrrr~rrt~Iriors, p. 161 

bb. Edge of operclc pale; sctllc~ 36 to 38 ....................................................................... .seaFzi, 1). 151 
aa. Scalcs umaller, fewcr thtir~ 34 in the latcnrl l i~ le .  

c. Edge of oporclc black; axil black; ~ctlles fewer tlln113.3. 
f. Scales 30: verticfll flw wit11 first my6 white.. ................................................... ..,~t?~r(ija,,, p. 15:! 
If. Scales 3% vertical flus without wllite rays ........................................................ .ber,r,fli, p. 138 

ce. Edge of opcrclc silvery or pale; axil merely dusky; scales 38 .u,:r/llron~us, 1,. 15.1 ................................. 

105. Myripristis multiradiatus C+C~~nther. 

Read 3 in length; deptll 2.3; eye 2 in head; s11o~it 7; nrnsillary 1 . 9 ;  n~at~dib le  1.9; i~lterorbital :<.I); 
D. s or XI-I. 16 or 17: A. IV. 15: scales 4-40 to 43-5. 

Body short, deep, a:itl t-o~tipressetl; tlorsal outline evenly t~onvcx f ro~n  tip of snout to origin of 
soft dorsal; vclntral outline nearly ec]n:tlly ~ o n \ ~ e s ,  solnewl~at flattenet1 nnclo \,c.ntrals; head sllort, 
snout blunt; nioutli su~all,  the js\vs eclrlal, the 111axil1:lry reacnlli~lg 1)osterior line of l)npil, tri;lngnlar, 
t l ~ e  ~~oster ior  side concave, the entl nearly straight, the anttbrior edge wit11 :L fcw blunt tc3etl1 a t  the 
angle; ~nandible sn~ooth, without knol) at til); no t1istinc.t 11otc11 in tip of n1)pt.r jaw; eye t~~odcratp, 
sotnewhat greatrr than postocc~lar part of hcacl; it~terorbital space ncaiuly flat, the 2 ~ n e d i a t ~  ridges 
(.onvex, close together in front, then tlirerging, tl1~11 con~ing nc:trly iogetlier on the II;LI,~; oatsidr of 
these on the nape on eat41 side, 4 short tliverging stri:rs; snl)orbit:~l r i n ~  finely serr:ttc on both et1gc.s; ' 

edges of opercnl:~r bones all serrate, the sernc. strongest a t  the i~nglcs; the tcc.tl~ 011 jaws RII~:LII, it1 
narrow villifortri bands. S?ales con~l)aratively sn~all,  I I I U ~ ~ I  (Ic>c~l)er than long, the edges striate ant1 
finely dentate; humera1 scale small; lateral line gently arclied. Origin of spinous tlorsal sligl~tly 
posterior to base of pectoral, the spines slentler, the first 1.8, the becotid about 1.2 in eye, tlic ot l ier~ 
increasing to the fourth, the last very short; interval 'r)etwecn dorsals \,cry sliort; anterior tlorsal rays 
slightly producetl, their length about 2 in he:td, the edge of the lit1 soniewhat concave, the last rays 
about 2.5 in first; anal similar to soft dorsal, the anterior rays rather longer than those of dorsal, anal 
spines graduated, the first very Bnrall, tlie second so~ne\vliat l:trger, the tllirtl c*o~isitleral~ly longer and 
stronger, its length about 1.3 in eye; fourth anal spine still a little longer than the tllirti but Inore 
slentler; caudal fin widely forlred, the lobes equal, their length about 1.2 in  liracl; pectoral slender, 
Its length equal to that of cauclal lobes, its tip reacliing beyond those of ventr;tls; ventrals short, the 
spine slender, its length equal to disineter of orbit, tlie longest rays about equal to snout anti orbit. 

Color of a nearly fresh speci~nen (No. 03163) 6.5 inches long, top of lieaci and upper part of side 
rich rosy red; lower parts: and side below lateral line pale rosy with silvery reflection; jaws rich rosy; 
cheeks and opercles rosy and wliitish; upper half of edge of opercle rusty reddihh brown, this 
cxtentling to shoulder-girdle; axil of pectoral dark reddish; spinous dorsal p;tle rouy, anterior 
lnernbrane and outer part of others orange; soft dorsal pale rosy, first ray \vllite, outer half of next 6 
or 7 rays rich rosy red; t,audal rich rosy red, etlgcs paler; anal spines white, the soft part same color 
as caudal; pectoral pale rosy; ventral8 very pale rosy, tlie spinr and its 111~11ibra1ie white, the second 
melnbrane deeper rosy; iris cloutled red nl~ovc, pale yellow below 

Another example (No. 03480) was red in life, though paler than A1; murdjnit; side coppery 
silvery; black opercular bar covering axil; first dorsal rosy, distal half yellowish orange; soft dorsal, 
anal, and caudal deep cherry red, the edge scarcely paler; pectoral anti ventral pink, a little darker on 
first rays, also on anal rays behind last spine; iris red. 
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Color in alcohol, rather uniforrrt yellowish silvery, most yellow above, most silvery below lateral 
line and on belly; upper edge of opercle black; cheek and opercle silvery; axil of pectoral dusky; 
fins all pale yellowish white; upper edge of eye dusky, the rest whitish and golden; side below lateral 
line with about 5 broad lighter horizontal stripes showing plainly only in certain lights. 

There is some variation in the number of rays in the dorsal, there being usually 17, but sometimes 
16, and more rarely 18. The scales in the lateral line vary from 40 to 43. 

This species was originally described by Doctor Giinther from a small example, 6 inches long, from 
the island of Vavau, of the Tonga or Friendly Group. I t  seems to be an abundant fish among the 
Hawaiian Islands and at Samoa. Five specimens were obtained by Dr. Jenkins at Honolulu, in 1889, 
bne by Dr. Wootl in 1896, a fine series was taken by 11s at Honolulu and Hilo, and it was obtained by 
the Albatro8.s at Laysan Island. Our numerous specimens range in length from 3.8 to 7.5 inches. 

~Xyripristixmulti~adiatus Giintlier, Fische der Siidsec, I,  93,1874. Vavau, one of the Friendly Islands; Jenkins, Bull. U. S, 
Fish Comm., XXII, 1902 (Sept. 23, 1903). 439 (Honalul~i); Snyder, op. cit. (Jan. 19, 1904), 523 (Laysan Island). 

106. Myripristis chryseres Jordan & Evermann. "Puub." I'late VI. 

Head 2.75 in length; depth 2.6; eye 2.4 in head; snout 5.5; ~naxillary 1.9; mandible 1.8; inter- 
orbital 5; D. x-I, 14; A. IV, 12; scales 4-34-6. 

Body short, stout', and compressed; dorsal profile evenly convex from tip of snout to origin of soft 
dorsttl; ventral outline nearly straight to origin of anal, whose base is equally oblique witli that of 
soft dorsal; caudal peduncle short but slender and not greatly compressed, its length from base of last 
dorsal ray to first short spinous caudal ray 1.3 in eye, its least width about 3 in its least depth, which is 
1.8 in eye; head heavy, short; mouth moderately large, the gape in closed mouth reaching vertical of 
middle of eye; maxilbry very broad, triangular, reaching nearly to vertical of posterior line of eye, 
with a broad, curved supplemental border; surface of maxillary roughly striated, anterior edge near 

, the angle strongly dentate; lower jaw strong, somewhat projecting, the tip with 2 rounded, rough 
prominences fitting into a distinct notch in upper jaw; teeth short, in narrow villiforrn bands in jaws 
and on palatines, a small patch on vomer, none on tongue; eye very large, orbit exceeding postocular 
part of head; lower edge of eye on level with axis of body; snout short, 2 in orbit; interorbital space 
nearly flat, strongly rugose; 2 long ridges from preorbitals to nape; outside of these a short ridge 
beginning above front of pupil, extending backwark, and branching upon nape; supraocular ridge 
spinescent posteriorly: suborbital narrow, strongly dentate below, upper edge in front somewhat 
roughened; opercular bones all strongly toothed; opercular spine short and obscure (stronger in lllost 
of the cotypes) ; dorsal spines slender, fifth longest and strongest, its length 2.5 in head; first dorsal 
spine somewhat posterior to base of pectoral, its length 2 in eye, spines gradually shorter from fifth; 
space between dorsals very short, about equal to length of tenth spine; dorsal rays long, lellgtll of 
lorlgest a little greater than orbit, last equal to pupil; first anal spine very short, second short alld 
triangular, its length about 1.5 in pupil; third anal spine long, strong, and straight, longer than fourth, 
its length equal to diameter of orbit; fourth anal spine slender, its length 1.3 in orbit; ana! rays longer 
than those of dorsal; caudal widely forked, lobes equal, their length 1.5 in head; pectoral long and 
narrow, its length 1.4 in head, the tip reaching past tips of ventrals; ventrals slender, pointed, nearly 
reaching vent and nearly as long as pectoral. 

Scales smaller than in M. mzcrdjan, number in lateral line 34 in type, 35 to 38 in some of the 
cotypes; scales strongly dentate, and striate near the edges; a strongly dentate humeral scale. 

Color in life, bright scarlet, centers of the scales paler; a blackish-red bar behind and on edge of 
opercle, continued as red (not black) into the axil; first dorsal golden, with red basal blotches 011 

membranes; second dorsal golden, with crimson at base, spine and first ray white; caudal golden, f i r ~ t  
ray white above and below; anal golden, the spines and first ray white; all the vertical fins narrowly 
edged with red; ventrals mostly pink, with golden wash on first rays; pectoral plain crimson; axil 
light red. 

Color in alcohol, yellowish or orange white, the edges of the scales paler; some of the scales with 
small brownish dustings on the edges; edge of opercle black; opercle and cheek sornewhat silvery; 
fins all pale yellowish, without dark edges. In some individuals the general color is more silvery, and 
in one example (No. 04860) the axil of the pectoral is somewhat dusky. In life the color is more 
scarlet than in JL murdjc~n and the fins yellow, not red as in the latter and all other Hawaiian s1)ecies. 
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Jfyripristis chr?/seres is close to i~f. rnurdjun, from which it differs in the smaller scales, larger eye, 
less black in the axil, and the absence of black edges to the dorsal and anal fins as in the life colors 
already noted, the yellow fins being the most conspicuous character in life. I t  reaches a length of 9 
or 10 inches and appears to be moderately abundant at Honolulu and Hilo. 

Type, No. 50629, U. 8. N. M. (field No. 03463), a specimen 8 inches long, obtained at Hilo, Hawaii. 
Our collections contain 17 excellent specimens from Honolulu and Hilo, ranging in length from 

4 to 9.5 inches. 

rTXgriprhtin chwnerea Jordan & Evermann, Bull. U. 9. Fish Comm., XXI[, 1902 (Apr. 11, 1905), 171, Hilo. 

107. Myripristis symmetricus Jordan & ~ v e r d a n n .  Plate 26. 

Head 3.2 in length; depth 2.4; eye 2.2 in head; snout 5; interorbital 3.8; D. s-I, 15; A. IV, 14; 
P. I, 14; V. r, 7; scales 4-36-6. 

Body elongate, deep, compressed, greatest depth about midway between origin of ventrals and anal; 
upper and lower profiles evenly convex; head compressed, as long as deep, its width 1.7 in its length; 
snout short, broad, blunt, and steep; upper profile of head straight from above nostril to occiput; eye 
very large, high, hardly impinging upon the upper profile of head, its diameter greater than postocular 
region; mouth very large, oblique; mandible slightly projecting and reaching posteriorly to below 
posterior rim of pupil; distal expanded extremity of lnaxillary 2.35 in eye; several er~larged blunt 
teeth on outer front edges of mandible; teeth in jaws, 011 vomer, and palatines very fine, in bands; 
tongue thick, pointed, free; suborbital rim narrow, finely serrate; lower posterior margin of maxillary 
smooth; lips rather thick and fleshy; nostrils close together, posterior very large, close to front rirn of 
orbit; bones of head all finely serrate; opercle with well-developed spine; gill-opening large, filaments 
large; gillrakers long, fine, the longest longer than longest gill-filament; pseudobranchise very large; dor- 
sal spines slender, sharp, first 2.75 in head, second 2.1, third 2, fourth 1.9, tenth 6, and last 3.6; soft 
dorsal with anterior rays elevated, produced into a point which projects beyond tip of posterior rays 
wllen fin is depressed, first ray 1.4 in head, third 1.35, and last 3.75; anal spines graduated to last, 
third enlarged, 2.5 in head, fourth 2.9; soft anal silnilar to soft dorsal, anteriorrays produced, first 1.4, 
third 1.3, and last 4.6; caudal elongate, deeply forked, the lobes pointed, 1.2 in head, and reaching 
slightly behind tips of ventrals; ventrals sharp-pointed, 1.4 in head, spine 2.2; caudal peduncle 
elongate, compressed, its length 1.8 and its depth 3.2; scales large, finely ctenoid, deep on middle of 
side; lateral line running obliquely back, slightly curved at first, and posteriorly along upper side of 
caudal peduncle; 4 rudimentary, slender, sharp-pointed, graduated rays along upper and lower edges 
of caudal; scales narrowly imbricated along middle of side. 

Color in alcohol, pale straw-color; fins paler, except the anterior dorsal and anal rays, which am 
grayish; margin of opercle above blackish; axil of pectoral black. 

This species was found both at Honolulu and Hilo, but does not appear to be common at either 
place. Our 4 specimens each about 5 inches long. 

Mgriprisliu symmetricus Jordan & Evermann, Bull. U. S. Fish Comm., XXII, 1902 (April 11, 1903), 173, Hilo. 

108. Myripristis.sea1ei Jenkins. Fig. 53. 

Head 3 in length; depth 2.5; eye 2.5 in head; snoot 5; maxillary 1.8; interorbital 4; D. x-I, 
15; A. IV, 13; P. I, 15; V. I, 7; scales 4-37-8. 

Body elongate, deep, compressed, greatest depth at about tip of pectoral; upper and lower 
profiles about evenly convex; head compressed, rather elongate, a little longer than deep, its width 
1.8 in its length; snout short, broad, blunt, convex, steep; upper profile of head nearly straight fro111 
above nostril to occiput; eye large, high, hardly impinging upon the upper profile of head, about 
equal to postocular part; mouth large, oblique; mandible slightly projecting, reaching below posterior 
rim of pupil; distal expanded extremity of maxillary 1.7 in eye; teeth sharp, minute, not enlarged 
on edges of jaws; teeth in jaws and on vomer and palatines in bands; tongue elongate, rounded, free; 
suborbital rim narrow, finely serrate; lower posterior margin of maxillary smooth; lips rather thick, 
fleshy; nostrils close together, posterior very large, close to front rim of orbit; bones on head all finely 
sorrate; opercle with well-developed spine; gill-opening large, filament8 large; gillrakem long, fine, 
longest longer than longest gill-filamenb; pseudobranchise very large, free for distal half; domal 
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spines slender, sharp, first 3.2, second 2, third 1.9, tenth 4.6, last 3.3 in head; anterior dor~al  rays 
elongate, bluhtly pointed, second ray 1.7, last 5.5; third anal spine large, 2.5 in head; soft anal ~imilar 
to soft dorsal, second ray 1.7, last 6.4; caudal elongate, forked, the lobes pointed; pectoral small, 
pointed, 1.5; ventral 1.5, spine 2.25; stales large, finely ctenoid; lateral line slightly convex, running 

FIG. 61.--1Vuril,ristis sealei Jt~nkixls; from the type. 

down obliquely to base of caudal along upper tiide of caudal peduncle; 4 slender, sharp-p.ointed 
graduated rays above and below. 

Color in alcohol, pale brown, or brownish white, finti pale or whitish; no black or brown on 
edges of gill-opening or in axil of pectoral. 

This species is known only from the type and 11 other examples collected by Dr. Jenkins at 
Honolulu in 1889, ranging in length froin 2.2 to 5.25 inches. 

.Wgripristilr eealei Jenkins. Bull. U. S. Fish Comm., XXII, 1902 (Sept. 23, l k ) ,  499, fig. 13, Honolulu. 

109. Myripristis murdjan (Forskhl) . " U'u. " Platc? V. 

Head 2.75 in length; depth 2.3; eye 2.4 in head; snout 4.7; lllaxillary 1.75; interorbital 4.9; 
D. x-I, 14; A. IV, 13; P. I, 14; V. I, 7; scales 4 2 8  to 30-7. 

Body elongate, rather deep, compressed, its greatest depth about bave of ventral; head rather large, 
its depth about equal to its length; snout blunt, obtuse, broad, its upper profile convex, beyond which 
the upper profile of the heail is nearly straight from above the nostril to occiput; eye very large, high, 
hardly impinging upon the'upper profile of head, arid i b  diameter nearly equal to postocular part of 
head; mouth very large, oblique; mandible slightly projecting, and nlaxillary not reaching posteriorly 
to below posterior margin of eye; distal expanded extremity of maxillary 1.65 in eye; several enlarged 
and blunt teeth on the outer front edges of jaws; teeth fine, in broad bands in jaws, on vomer, and 
palatines; tongue rather thick, pointed, free; suborbital rim narrow, finely serrate; lower posterior 
margin of maxillary with blunt denticulations; lips rather thick and fleshy; nostrils very close 
together, the posterior very large, close to front rim of orbit; bones on head all finely serrate; opercle 
with well-developed spine; gill-opening large, filaments large; gillrakers long, flne, the longest longer 
than longest gill-filamenb; pseudohranchiae very large, longer than gill-filaments; dorsal spines rather 
slender, first spine 3.5 in head, second 2.8, third 2.25, tenth 6.8, and eleventh 4; anterior dorsal rays 
the highest, base of fin 2.3 in head; origin of soft anal behind soft dorsal, base of fin 2.5 in head, ante- 
rior rays highest; third anal spine enlarged, equal to fourth, wliich is slender; caudal rather small, 
forked; pectoral small; ventral reaching two-thirds distance to anus, 1.7 in head; ventral spine slender, 
2.2 in head; caudal peduncle elongate, compressecl, its length 2.3 in head and its depth 3.6; scales 
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large, ctenoitl, deep on middle of side, lateral line obliquely curved at  first, then running obliquely 
down to base of caudal, also running obliquely along upper side of caudal peduncle; 4 rudililentary 
caudal rays above and below, slender, sharp pointed, and graduated. 

Color in life, red, the center of each scale pale; a black bar across opercular region down to axil 
of pectoral; first dorsal with pink spines, membranes of basal half translucent pearly, of upper half 
orange-yellow; soft. dorsal, anal, and caudal crimson, the first rays white hl each case; pectoral red, its 
axil blackish blood-red. Another example (No. 03487) y a s  deep brick-red in  life; the opercular 
blotch very plain, irlcltiding axil; first dorsal orange, whitish a t  base; lobes of second dorsal, anal, and 
caudal largely black; soft anal, caudal, and ventral with first ray white; iris red. 

I n  alcohol, pale straw-color, fins plain and paler; upper margin of opercle and axil of pectoral 
blackish. 

Described from an example (03464) taken a t  Ilonolulu. 
This species is the common U'u of ~ a w a i i ,  afood-fish always in  the markets, taken in rocky places 

with the hook. The natives have a curious method of fishing for it. A live i~idividualof the same or 
a. closely related species is attached to a line and dropped in the water in front of the rocks inhabited 
by the U'u, where, with fins spread, it arouses the enmity of its rivals, who a t  once attack it. They 
are then drawn upward in' a net, and one of the111 takes the place of the first decoy. 

Our collections contain 25 specimens from Honolulu, llilo, and Icailua, ranging from 4 to 11.25 
inches in  length. Specimens were also secured by the Atbatrovs a t  Laysan. The species is abundant 
a t  Samoa. 

Scituna ?~lur(ljun Porskil, Dcswipt. Animul., 48, 1775, Djiddu, Red Sea. 
IJerca na~ir~ljun, Schnciclcr, Syat. Irhth., XG, 1801 (Arabi~in Seas). 
ilfuriprislis niftr(fjan, Kupl)ell, Pihclic Itoth. Moor., 86, pl. 23, fig. 2, 1X28; Gin~tlicr, Fivche dcr Sudsee, 111, 92, 1'1s. LXI and 

LXII, 1874 (Iiawaii~in Islands), (not intcrmedic6 ~nicl adjubta); Steitid~rchner, Dcnk~. Ak. Wiss. Mrien, LXX, 1900,492 
(ll~iwaiian 1~11~1ida); Fowler, l'roc. Ac. Nut. Sci. l'hila. 1900, 601 (1Ionoluln); Seule, Occns. Pup. Bishop nIns., I, 67, 
1901 (C3u1rni); Jytikitis, Bull. U. 8. Fish Comni., XXII, 190'' (Scpt. 25,1W3), 440 (Honolulu); Snyder, op. cit. (Jan. 
19, 1901), 523 (LUyw~i I~lund). 

21f!/ril~~ ialis 7ilc~n7lol~hrye Swsinuoii, Cluas. Pivh., 11, 207, 1839; founded on Riigpell'a figure. 

110. Myripris t is  bernd t i  Jordan ct Ever~narin. Fig. G. 
lleatl 2.8 in length; depth 2.4; eye 2.7 in head; snout4.7; ~naxillary 1.7; iriterorbital 4.9; 1). s-I, 

16; A. IV,  14; P. I,  14; V. I, 7; scales 632-7. 

Fra. 64.-M~ripristis b m ~ d t l  Jordan & Evermnnn; from the type. 

Body elongate, deep, compressed, its greatest depth a t  base of ventral; head large, compressed, its 
' 

depth less than its length; snout short, blunt, convex, its width about twice its length; upper profile 
of head straight frorn above nostril to occiput; eye large, high, its diameter a little less than posterior 
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part of head and itfc upper rirn hardly impinging upon upper profile of head; mouth very large, 
oblique; mandible slightly projecting, the maxillary not reaching posterior margin of eye; distal 
expanded extremity of maxillary 1.7 in eye; several enlarged, blunt teeth on outer front edges of jaw 
and sides of mandible; teeth in jaw? fine, in broad bands, also on vomer and palatines; tongue thick, 
pointed, and free in front; suborbital rim narrow, finely serrate; lower posterior margin of ~naxillary. 
with blunt denticulations; lips rather thick and fleshy; nostrils close together, posterior very large, 
close to front rim of orbit; bones of head all finely serrate; opercle with well-developed spine; gill- 
opening large, filaments rather large; gillrakers long, fine, the longest longer than longest gill-filaments; 
pseudobranchiz very large, outer portions free for half their length; dorsal spines slender, first 3.4 in 
head, second 2.6, third 2.2, fourth 2.2, tenth 6.4, and last 3.5; anterior dorsal rays elevated, produced 
into a point, first 1.8, second 1.7, and last 8; firat and second anal spines short, third 2.6, and fourth 
2.8; soft anal similar to soft dorsal, anterior ray 1.75, third 1.8, and last 6; caudal forked, lobes pointed, 
1.2; pectoral rather small, pointed, 1.4; ventral 1.6, reaching 0.65 distance to anus; caudal peduncle 
elongate, compressed, 2.2 in head, its depth 3.25; scales large, ctenoid, deep; lateral line slightly 
arched, running obliquely down on side along upper part of caudal peduncle; 4 rudimentary caudal 
rays above and below, slender, sharp pointed, and graduated. . . 

Color in life (03370), deep red, with silvery luster; no stripes on side, a blood-red band across 
gill-opening and base of pectoral; fins deep red, without wtlite edgings, distal half of spinoos dorsal 
shading into orange. 

Color in alcohol, pale straw-color, fins plain and paler; upper margin of opercle blackish, and axil 
of pectoral black; anterior margins of soft dorsal and anal whitish. 

Dwcribed fro111 one of 16 excellent specilne~is 7 to 9 inches long, obtained at Honolulu. I t  was 
not seen at Hilo. 

Muriprislis be~ndt i  Jordan & Evermann, Bull. U. S. Fish Comm., XXII, 1'332 (Apr. 11,1W3), 170, Honolulu (Type, No. 60627 
U. 9. N. M.); Snyder, op. cit. (Jan. 10, 19(W), 523 (Honolulu). 

111. Myripristis argyromus Jordan .& Evernlann. Plate 27 and Pig. 55. 

Head 3.5 in length; depth 2.75; eye 2.4 in I~eatl; snout 5; maxillary 1.8; mandible 1.6; interor- 
bital 3.75; D. x-I, 15; A. IV, 13; ecales 4-33-5. 

Body rather long and compressed, dorsal and ventral outlines about equally and evenly convex 

Fla. 65.-Myripristis argyromux Jordan & Evermann; from the type. 

from snout to origin of anal and soft dorsal fins; head rather large but short; mouth moderate, max- 
illary reaching vertical a t  posterior edge of pupil, the exposed portion broad, triangular, the upper 
edge concave, the end rounded, and the anterior edge with short blunt teeth, strongest at angle; tip of 
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upper jaw with a sl~allow 11otcl1 roughened a t  its outer edges; jaws equal, lower fitting into the notcl~ 
of 111q)er :tn(l with 2 palcl~es of s t r o ~ y  blunt tooth-like tubercles at  its tip; eye large, its ~nidtlle above 
level of tip of upper jaw; interorbital space wide anti sliglltly convex; 2 low, nearly parallel uledian 
rit1gc.s from tip of snout to nape, diverging slightly at  their lnidtlle, atlother low ridge fro111 abovc orbit 
i~ackward to nape, ant1 another backward around orbit; ridges on nape divergent; suborbital narrow, 
derltate on botli'edges; opercular bones all striate and dentate a t  the edges; opercle wit11 a short, flat, 
triangular spine; scales large, rough, striate near the edges, which are finely tootlled; a series of 4 or 
5 large modified scales across nape, and a series of triatlgalar scales along bases of dorsal and anal; 
about I0 scales in front of dorsal; origin of dorsal about over 1dwt.r base of pectoral; dorsal spines 
slcr~der, the first 3.2 in head, third and fourth longest, about equal to orbit; interval between dorsals 
very sllort; anterior dorsal rays somewhat produced, their lerlgtli equal to snout and eye; edge of fin 
concave, last rays nearly 3, or equal to pupil; anal spines graduated, the first very s1nr~11, seco~ld short 
but stout, third ~ n u d i  longer and stoutest, its length 1.3 in eye, fourth still longer and more slender; 
anterior anal rays produced, their lengtl~ about equal to that of longest dorsal rays, free edge of filj 
concave; caudal evenly forked, the lobes equal to length of head; pectoral long imd pointed, reachir~g 
beyo~ld tips of ventfals, about 1.3 in head; ventrals shorter, 1.6 in head, their tips equally distant 
between their bases and that of fimt anal ray. 

Color i l l  alcoliol, pale yellowish-white, brightest above, rllore silvery 011 side and belly; operc*ular 
bones wit11 fine rourld brownis11 specks; edge of opercle not black, scarcely clusky; axil dusky inaide 
but not sl~o\\~ing above fin; fins pale yellowish-white without any dark on edges. 

Type, No. 50631, U. 6. N. M. (field No. 04820), a fine specimen 9.6 inches long, obtained by us at  
Iiilo, 1Iawaii. 

df. U(Lrg2/TO7,t1LqS is related to df. hernclti, but is distinguislled by the more s lc~~t lc r  body, the abserlce 
of I)lack on the oj)erc.le, and the paler axil. I t  does not appear to be abnntla~lt a l~t l  is represe~ltetl in 
our c.ollections by only 8 s~)ccimens, ranging in lengtll fro111 6.5 to 9 inches. All bat the type are fro111 
I IonoIulu. 
,lfgril,rislis cLty!lro)tLus Jordan & Evcrm~~t~t~, Uull. Ti. S. Plnll Coulm., XXII, 19OZ (Apr. 11, I'JOY), 17'2, Hilo. 

Genus 92. FLAMMEO Jordan & Evermann. 

This genus is distinguislietl by the very large ~noutli  and projecting chin. Tlte lower jaw is (-on- 
~iderably Illore than half lellgtl~ of head, and the c l ~ i ~ l  projects beyond upl)er j:t\v. I n  tlre syecicbs 
properly referable to IIolocenfri~s, the lower jaw is slightly projecting or included and its lcllgtl~ is less 
than one-l~alf the head. liene\ved colnparison of the varied forn~s seetns to show that E'la~t~n~eo shoulti 
be regarded as a subger~us of Ifolocenlruu. . 
Flnu~meo Jordai~ B Evcnnalln, Fishes North ~urd Mid. Amcr., 111, 2871, 1898 ( I I L ~ T ~ U ~ L U U ) .  

a. Color ill life, dull  crim8orl brown or muroon, side with 10 lllorc or less distir~ct dark 8lripcs; in alcohol, 
silvery with diatitlct dark stripes.. . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ac~~rtmnra, p. 155 

au. Color in life, red, puler on ~ides,  side with 10 to 12 nurrow yellow stripes; ill ulcohol, pule, without stripes . . . . . .. 
acylh~ops,  p. 157 

. . 
112. Flammeo sammara (Forsk:il). Fig. 56. 

Head 2.75 in length; depth 3.25; eye 3.75 in head ( 3  to 3.75); snout 4.5; interorbital 4.2; ~naxillary 
2.6; D. XI, 12, longest dorsal spine 2.2 in  head, ray 2.2; A. ~ r ,  8, longest spine 1.6 ill head; pectoral 
ray 2; ventral ray 1.9; scales 4-38 to 44-6; opercular spines 2, about equal, rather short; preopercular 
s ~ ~ i n e  sllort. 

Body oblong, compressed, very spi~ldle-shaped in large examples; dorsal outline arcllecl from tip 
of srlout to caudal peduncle; ventral outline less arched than tlorsal, not so nlarked in srnall examples; 
he:d sub(-onic, co~npressed; lnoutll large, nearly llorizontal; lower jaw promi~lent, produced, its pro- 
duced tip forlning a straight h i e  with anterior part of head; each jaw, vonler, and palatines with 
blunt, or slightly conic, close-set, rather pavement-like teeth, 1 on tongue; tongue long, narrow, 
rounded, the long, narro\c7 a~iterior part and sides, free; niaxillary extending to anterior edge of pupil 
ill large examples, nearly to posterior edge in sn~ttll ones; eye high, anterior; interorbital flat; first 
dorsal spine two-thirds second, tlie third tlle longest, tapering evenly from it to the last, which is one- 
half the first; third soft dorsal longest; caudal evenly forked; fourth anal spine three-fourths of third, 
tile latter sheathed, its upper part alrnost hidden in tho latter when fin is depressed. 
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Color in alcollol, (lull silvery, with bluisli reflections, darker above; each scale, with nlally dark 
punctulations, these ~rlore nulnerous and distinct in  the posterior center of each scale, and forming 
longitudinal stripes along each row of scales; upper portion of membrane before third dorsal spine 
black, making a black blotcll on fin; other fins pale. 

Color in life, dull crimson brown or maroon; sitlessilvery, faint dark stripesand dots along rows of 
scales; lateral band in a distinct maroon stripe; sides of head much dotted; eye silvery witti a streak 
of red anteriorly; spinous dorsal tranulucc~nt, the base and tip opaque white, the outliries irregular, a 
large blootl-retl blotch on anterior 3 spines anti membranes; soft dorsal mar0011 in front ant1 a t  base, 
the rest pale golden; caudal maroon on each lobe, the middle dull orange; anal pale yellowish, lrlenl- 
branes of first spines maroon; pectoral light red; ventrals pure white. 

The above description from specimen 03374, 10.75 inches long, from IIonolulu, where the species 
is rather common in the market. 

Another example (No. 03407) had general color silvery in life, lake red on back, and with deeper 
streak along lateral liile; eye silvery, with streak of retl anteriorly; belly pale yellowish white; 2 par- 
allel lines of dark spots on anterior 15 scales of the first 2 rows above lateral line; anterior edge 
of spinous dorsal white, tapering to a point posteriorly i ~ n d  below a transparent 'bar in which spines 
are tinged with lake-red; a series of ~nilk-white spots at base of spinous dorsal just behind each spine, 

Fro. :,O.-J'l~~n~?~ieo sum?rram (Forskhl) 

the first the highest and extending in front of jet black ocellus edged with lake-retl wllicll extentls 
over fimt 3 spines; first 3 rays of soft dorsal lake-red, then tinged with yellow over fourth and fiftl~, 
ant1 the rest of the fin more or less transparent; a pale yellow line on soft dorsal along upper edge and 
base of fin, the former growing narrower posteriorly, fourtli anal spine and first ray lake-red, rest 
of fin like soft dorsal; caudal with outer rays 1:tke-red, last outside ray above and below white, center 
colorless, edge pale yellow; pectoral with pale-red tinge on rays; wntral  colorles~. 

Our collections contain 8 specimens taken by us a t  IIonolulu in 1901, 4 secured by Dr. Jenkins :it 
the same place in 1889,l by Dr. Wood in 1898,4 by the illbulross a t  the island of Maketno in 1899, ant1 
many others obtained by Dr. Jorilan a t  Sarnoa in 1902. The Allrulrovs obtainect specilnens at  Ilollo- 
lulu and Laysan in 1902. The species has been recorded from Guam by Mr. Seale, and it  is conl~no~l  
at  Samoa. 

Sciznu aainmara FowkL1, Descr. Animal., 48, 1775, Djidda; Sahneider, Syst. Iclith., 89, 1801 (after Forskhl). 
Lubru~ ang1ilosu8 LacBpbde, Hist. Nut. I'oisu., 111, 430, pl. 'L!, fig. 1, 1801, no locality. 
Ifoloceatrus aamrna~u, Itiippcll, Atlus. eu der Rcisc im Nordl. Afrikli, 85, pl. 22, fig. 3, 18%. 
IIolocentr7c~nsamma~a, Cuvier &Valenciennes, Hist. Nat. Poiss., 111,216,11129 (Sea of the Indies); Giinti~er, Fivche der Siidsee, 

100, 1875 (Society and Paumotu islands). 
Holocentrum cl i~is t iaw~~m Ehrenberg in Cuvier & Vtbkericienncs, Hist. Nut. Poiss., r r r ,  219, 1829, Cosseir. 
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IIf~loce7itrrrs~l~sc0811'i(itiis Senle, Occnvionnl Pltpcm Bihliop Ilnscmn, I,  No. 3, 09, 1901, Guam. 
JIolok~r.ent~?i~l~ t(lh~tiru?~i K~icr ,  Nov1~rt.1~ Pisi>l~(., 111, 9, p1. 16, fig. 2, 1Xti9, Tahiti. 
I,'lnn~nrr~o h(i?rrrliar(L, .lc~lkins, Bn11. U. S. Fiali Comm., XXII, 1902 (Scpt. 23, 1903). 440 (Honol~lln); Snydcr, op. cit. (Jan. 19, 

1901), 523 (Honolulu; Lllysnn Island). 
Ilolocet~tA?tis thor?ctonei&sia Fowler, I'roc. Ac. Nttt. Sci. l'hill~. 1904, 231, Thornton Island; yolnlg. 

113. Flammeo scythrops Jordan & Everrnari~~. Plate VII  ant1 Fig. 57. 

Head (measured to elid of flap) 2.75 in length; tlepth 3; eye 3 in head; snout 4; inaxillary 2.1; 
mandible 1.8; interorbital 5; D. XI ,  13; A. rv, 9; scales 548-7, 5 rotvs on cheek; 13r. 7. 

Body ol)lorlg, rather slender; dorsal outline gently and rather evenly t,ur\lcd fro111 tip of snout to 
origin of soft tlorsal, more nearly straight froin tip of snont to nape; ventral outline less tLo~~vex;  liead 
long;. snout long and pointed; ~naxillary broad, with a strong 6upplemt.ntal bone whosr lower edge 
fornis a brontl i~ngle; end of ~naxillary slightly caoncave; lowcr j:tw long, ~nnc-11 projctting, tip pro~ni- 
nent; niouth large, not greatly oblique; maxillary nearly re:~chiiig verticnal a t  posterior line of pupil; 
lips broad, rounded, \tnd soft; eye large, lower etlge of pupil on axis of bocly: interorbital spare with a 
broad, shallow groove between low ridges, I on cac~h sitle; spaor bet\vecn ritlgr and eye with short, 
curved ridges; iiapc on each side with a group of 8 or 10 short, slltlrr) ridges, diverging backward and 

Fro. S7.-li'lnw?1>co sr?/ lhrop~ JorAnn cL! Evermnlln: from tile typo. 

ending, in short, sharp spines; posterior part of supraoc~~lar wit11 a patch of short spines; suboritill 
dentate on its lower edge; preorbital with 2 blunt proiniilences in front, a strong, recurved spine I)elo\i., 
ritlges arid spines on its upper surface; opercular bo~les all s t ro~~gly  s t r i~ te ,  the strite ending in short 
spineu; entire surface of interopcrcle striate; opercle with 2 strong spines, the lower the stronger, its 
Iengtli 1.6 in orbit; preopercle with a very strong spine at angle, its length nearly eclualing dialnetor 
of orbit, its surface striate, and its base with a series of sniall spines; under surface of tlentary so~newhat 
mughmed; surface of articular bone I ~ ~ L I C ~  rougher; jaws each wit11 a broad band of villifornl teeth, 
the outer series on upper jaw stronger; a narrow series on eat41 palatine and a patcl~ on vomer; scales 
 noder rate, tho surfaces usually nearly slnooth, the chdges finely tootlrecl; a series c,t strongly striate 
fic-ales across nape, a~i t l  a strong, striated plate at  shoultfer; 1:ttrml line ~vell tfevolopeti, little arched, 
with ahout 45 pores; bases of soft dorsal and anal each with reries of niodiiied triangular scales; caudal 
wit11 t(11la11 s(,nles on base and finc2 scsales on membranes, extending well toward tips of outer rays; 
origin of spinous tlorsal in advance of bare of pectoral or over ~nitltlle of nppclr operc-ular spine; ciorsal 
spines ill a broad, deep groove, nlotlrrately strong, ~niclcllc one longest, 2.3 in head, first a little shorter 
tllan snollt, telltll illore th:in half cye; ilorsnl nlys longrr tl1i111 s p i ~ i ~ s ,  1011g('St 2.2 in Ileati; iirst aual 
spine very sllort, sec*o~irl about 3 times :LS lo11g; third anal spine very long and strong, but little rurvetl, 
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reaching past b a ~ e  of anal, its length 1.5 in head; fourth anal spine shorter and more slender, its 
length 2.25 in head anti equaling longest anal rays; last anal ray 11111cI1 sl~orter, I .G in eye; prrtoral 
long arid slender, 1.2 in head, the tip nearly reaching vent; ventrals shorter, equal to snout and eye; 
caudal forked, the lobes equal, not strongly divergent, their length abont equaling that of third anal 
spine; ruditnentary caudal spines 5 above, 4 below, strong ant1 sharp. 

Color in life, head red above, paler on sides, nearly white below; tips of jaws rich red; side of 
body with aboltt 10 or 12 narrow yellow stripes separated by red or rosy stripes of about smne width, 
those below paler ant1  orn new hat purplish; under parts purplish or pinkish white; the stripes brgin- 
ning :it edge of opercle and ceasing at  base of cautlal petlunrle, which is rich red above, bccotrring 
paler on side antl below; nlembranes between the first and third tlorbal spines rich l~lootl-rctl, thosc, 
between other spines white a t  base, eacli with distal portion lemon-yellow in front ant1 red I)ehintl, 
last 2 or 3 rnelnbmnes with little or no yellow; clorsal spines pale rosy, nearly white; soft tlorsal, anal, 
pec.toral, antl ventral with rays rosy, ~nembranes pale; ventral with a little yellow a t  base; anal spi11es 
somewhat tlusky; caudal rich blood-red, paler (listally; eye red, a narrow ycllow ring arountl pupil. 
Another example (No. 03041), ~ n l ~ c l l  faded, was bright red; stripes on side equally bright golden; fins 
red; etlges of iiorsal membranes pale; no niarkings evident on fins. 

Color in life of another example (No. OY451), sitle with 10 or I1 longitudinal golden or yellow 
bands; spinous dorsal more or less white; rnernbranes bet\veen first and thirtl dorsal spines Inore or 
leas tleep vermillion, except the upper marginal portion behintl aerond spine, which is wliitc; a red 
blotch along margin of n~elnbranes just before eacli of the other dorsal spines. 

Color of another specimen (No. 03490) wl1e11 fresh, violet-rose with 10 stripcs of bright goltlcn on 
side; dorsal red, mottletl with golden, the first 2 spines deep retl; soft dorsal ant1 other fins rather 
light reti without edgings, and scarcely darker behind third anal spine; l ~ c t o r a l  and ventmls pink; a 
retl tlayll across cheek, space above ant1 below whitish; temporal region deep red; iris rotl. All these 
colors fade in alcohol and the fish becomes a pale yellowish white, the longitudinal lines on side show- 
ing faintly as duller and brighter stripes of yellowish white; fins all whitish or yellowish whit(., 
membranes of spinous dorsal whiter. 

The above description from the type, No. 50633, U.S.N.M. (field No. 03488), a specimen 9 inrhtw 
long, obtained by us a t  Honolulu. An examination of our large series of cotypcs s h o ~ , s  but slight 
variations, the characters appearing quite stable. I n  soine examples the upper opercolar spine is tl~c. 
larger, in others the two are equal; in 2 examples we find 3 opercular spines each. 

This species has several times been called ITolocentrum c~rgcnteum. The species describetl untlvr 
that name by Quoy and Ciainlard from New Guinea resembles this in the slender body ant1 gclnc.r:~l 
coloration, but differs in having the lower jaw included, eye much srnaller, ~ n o u t h  st~i:~ller, antl tlte 
preopercular spine weaker. It was intended for Ir/)~occlnirus ~acleoyuttutus of the Ihs t  Indies, a sl)ecbitls 
wrongly calletl g~unctatissimus by Bleeker. 

This is one of the most abundant species in the markets a t  Ilonoluln and Ililo. It reac-11es a 
length of 8 to 10 inches. Our 30 specimens range in lcngth from 5 to 10 inohes. 
I J o l ~ r e i ~ t r i ~ i ~ ~  a,:rleate~~m, Stcindnchner, Dcnks. Ak. Wir;q. \lricn, LXX, 1900, 492 (Honoli1111 ILIICI LBYRILII); 1101 o f  CIIV~CI.  & 

V ~ ~ l e ~ i c i e n ~ ~ r ~ .  
I'lnmmeo ncylhrops Jordan & Evermolni, B1111. U. S. Fish Cornm., XXII, 1902 (Apr. 11, 1903), 174, Honolulu. 

Qenne 93. HOLOCENTRUS Scopoli. "rllaihi." 

Body oblong, moderately compressed, the ventral outline nearly straight, thc 11ac.k a little elevatecl, 
the tail very slender; head co~npressed, narrowed forward; opercle with a strong  pine above, l)t.lo\v 
whicsh the edge is sharply serrated; a strong spine a t  angle of preopertble; orbital ring, preorl)ital, 
~)reopercle, interopercle, subopercle, occiput, and stioultler-girdle with their etlgex sharply scrri~tc.; 
mouth small, tenriinal, the lower jaw projecting in the adult; in the young (which cwnstitntc. tlie 
supposed genera Iihyrrcl~iclrtl~?/n and Ilhir~ober!/.r) thc snout is nluch produced; uraxillary l)roatl, striate, 
with a sopple~ne~ital bone; eye excessively large; scales tnoderate, closely irnl)rirated, the posterior 
margin strongly spinous; lateral line continuous; dorsal deeply ernargirrate, the spines usnally 11, 
ilepressible in agroove; soft dorsal short and high; anal with 4 spines, the first ant1 scc.ontl quitc? small, 
the thirtl very long antl strong, the fourth smaller; caudal widely forked; both 1ol)c.s with the 
ruilitneritary rays spinelike; ventrals largc, I ,  7, the spine very strong. Species nnmerons, remarkable 
for the development of sharp spines altnost everywhen: on the surface of the body. 
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lfulocentrclx nlocll, Ichthyol., VII, 46, I i F 7  (nugo). 
Ifoloccnthriis Scopoli, I n t .  IIist. Niit., 449, 177s (vostm/i ix):  ininpriiit for Ilolocc~it~irs .  
Ilhunchic/dhys Ciivicr & Viileiicieniics, Mint.  Niit. I’oiss., VII ,  603, 1XSl ( p c k m i d k ;  young). 
Rldiiaoberyx GI]], I’roc. Ac. Nat. Sei. I’liiliL, 1HW, 237 (h,r~~h!/,./~!/~itI,,Lc young), 
h’~Lr~or’enlro7~ Fowler, Proc. Ac. Nirt. Sei. I’hils. 1904, 230 ( lco) .  
Ifo/r~rr:ntr1171i of nutlrors gcnerull y. 

a. Two opercular clpines. 
b. IIcr~d 3 or inore i n  length ( 3  to 3.26). 

c. Icy0 rritlicr large, 2.75 to 2.9 i n  Iicird. 
(2 .  Axil of pcctornl gmyisli; spinoltn ( l o r d  mainly blnck; h,md 3.26; depth 9.”: tlor.ml rays IS; 

nniil niys 9: nc-ales 4-48-8.. ................. 
(Ed. Axil nf pcotortil i m w i i ;  spiiioiw dorssil rniiinly 

my8  10; miiIeN 4-47-7.. .................................................................... .? i i icwslon~us,  1). 160 

............... .S]J’ilLUCT, 1J. 161 

J. Eye coi~ipnriitivcly mmll, 4.6 i i i  11ciiA; tlorxol Iirigirt red; side wi th  l o ~ ~ g i t ~ i d i ~ ~ ~ i l  violet bnndn.. . e r y / / ~ v m s ,  p. 161 
1.. lCyc conrpnriitivciy Inwe, 3.4 in h i d :  side with trltcmititing longitiiiliiinl rrd nntl white 

bands: dorsirl pale, witli large red spots new edge.. ................................... . ~ J l r ~ l ~ t f l l i s ~ b r u s ,  p. I(U 
. xc i i i l I i r r~~ / / i r~ i~ ,  p. I64 

au. O w  operculiir spine.. ....................................................................................... ( , ~ ~ ~ i f e ~ ,  1). l(i6 

cc. ]<ye nitlrcr small. 3 .4  to 4.7 in Ircnd. 
e. Montlr rather iiirgc, niiixilliiry rcnclring bcyoncl posterior miirgin or pinpil . . 
ee. Month rritlicr nrniill, miixillary reaching tibout to front. mwgin of pnpil. 

bb. Held less tliiin 3 in  lengtl! (2.8) ............................................................ 

114. Holocentrus  diadema Imi.pi.de. “Alail~i ktaZaZoa.~’ Plate X, . 

Head 3.25 in length; clepth 2.75; eye 2.9 ill head; snout 3.8; niaxillary 3.1; interorbitit1 4.5; U. 
XI, 13; A. IV,  9; 1’. i. 1 3 ;  V. I ,  7; scales 4-17-7. 

Body elongate, deep, comprcssed, greatest tleptli about midway 1)etwceri origin of rentral and 
anal; upper and lower profiles evenly convex; head compressed, longer tliari deep, its widtli half its 
length; snout short,, broad, blunt, steep; upper profile of head slightiy convex, r y e  very large, imping- 
ing upon upper profile, anterior, the posterior margin of pupil a little before initlclle of head, and its 
tlianieter a little less than postocular region; inouth ~inal l ,  slightly oblique; maxillary reaching a little 
beyond front rini of orbit, but not to pupil, sniaIl and its distal expanded extremity 1 . 0  in pupil; teeth 
in jaws, on vomer and palatines, pointed, crowtie(1, miall; tongue pointed, free; suborbital rini nar- 
row, finely serrate; lips thick, fleshy; nostrils close together, anterior very large, close to eye; bones 
on liead all lincly serrate, t,he opercle witli 2 well-developed spines, the upper the larger; preoperde 
with a strong spine reaching beyond gill-opening; gill-opening large, filaments rather long, gillrakers 
coinpressed, sliort, in inoderate number; pseodobranchi~c large; dorsal spines sharp, pointed, first, 3.5 
in head, second 2.2, third 1.8, fonrth 1.6, eleventli 4.2; anterior dorsal rays produced, pointetl, third 
1.0 in head, last 5; third anal spine enlarged 1.3, fourth 2; anal siiniliir to soft dorsal, first ray longest,, 
1.5, last 4.5; caudal rather small, deeply forked; pectoral 1.7; ventral 1.1; chaudle peduncle elongate, 
coinpressetl, its length 1.8, depth 3.8. 

Color when fresh, side and upper parts rosy, deep or dark red in life; about 11 very dist,inc:t 
Iiorieontal white lines, the upper narrower and somewhat rosy, these scparatiog a correspontliiig 
number of rosy lines; head with 3 oblique white stripes on cheek, interspacrs rosy; spinous dorsal 
deep blood-red, fading to blackish : a narrow white stripe near the base, eliding at  the fift,li spine; ii 

similar less regular stripe from ninth spine to elid of fin above IniddIe of spine, oat:h spine tipped with 
white; soft dorsal light rosy, first ray deep red; caudal light rosy, uppw and lower margins tlcep red 
with a very narrow white edge; anal liglit rosy, meinbraiie froni third spine to first soft ray t lerp 
blood reti; pectoral pale rosy, without dark spot a t  base; ventral spine antl first ray white, the second 
ray ant% ~neiiibrarie deep red, rest of fin light rosy; iris red. 

Color in alcoliol, pale silvery brown or wllitish, each scale on back sprinkled with inany fine dark 
brown (lots; side wit,li 8 narrow white longitudinal lines; insitle of pectoral grayish; spinous dorsal 
1)1:tck, except upper extremities of nienibranes between each 3 spii1c.s; a narrow line on lower part of 
fill running as far as sixth spine, and anot,lier rnnning froin sewnth spine on upper part to end of fin; 
nleiiil)rane between tliird anal spine and first soft ray at  first whitish antl then blackish ; ventrals 
whitish. . 

This is a small species, very a1)rintlant 
along the sliores of tit(: ~Iz~waiian Islantls; n l soa l~ i i i i~ l~ i i t~ i t  Sainoti. Our collcction c:ontains one ctxani~)le 
fro111 I-lilo and 22 froin IIonolulu. 1)r. Jcnltins rwnrds 11 spcciniens obtained by iiiiii a t  1Ionoluln in 

I>escril& froin t in  exaniple ( NO. 031G2) taken at  1IonoIulu. 
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1889. The Albat~.osssecoretl speci~nens a t  Honolulu, Laysan Island, and a t  station 3834,011 tlie soutllern 
coast of Molokai, in 8 fathoms. Our specinlens range from 4 to 0.5 inches in length. 
Ilolorentrrts diademu LucCpi'de, Hist. Nut. Poiss., I V ,  335, 372,374, pl. 32, fig. 3, 1802, South Seas; Fowler, I'roc. Ac. N~it. Sci. 

I'hilt~. 1900, 501 (Hawaiian Islands); Jenkins, Boll. U. S. Fish Comm., XXJI, 1902 (Sept. 23,1903), 440 (Honoluln); 
Snyder, op. cit. (Jan. 19, I W ) ,  623 (Honolulu; Laysat1 Island; Albatross Station 3834). 

I'crn~pulclrella Bennett, Zoo?. Journ., 111, 377, pl. 9, fig. 3, 182i, Sumatra. 
lIoloce7~lrun~ dia(Zmr~a, Cuvier & Valenr!iennes, IIiat. Kut. Poiss., 111, 213, 1829 (Ile d'c F r ~ ~ n c c ;  Tirnor; Horabora; Socticty 

Islands); Giinther, Fischc der Siidsee, 97, 1873 (Samoa; Tahiti; Tonga; IIawaiian IYIUII~N); Slcil1dticI111er, I )e~~ks .  
Ak. Wiss. Wien, LXX, 492,1900 (Honolulu; Laysan). 

115. Holocentrus microstomus Giinther. Fig. 58. 

Head 3 in length; depth 3; eye 2.75 in Ileatl; snout 4; ~naxillilry 2.7; il~tc,rorl)ital 5; 1). XI,  14; 
A. IV, 10; P.1, 14; V.1,  7; scales448-8. 

Botly elongate, conlpressed, greatest tlepth :~l)ont ventral fin, upper ant1 lower profiles evenly 
convex; head c~o~npressed, longer than deep, :tnd pointetl, its witltll a littlc less t l~nn  half its letlgtll; 
upper l~rofile of 11ead ~liglitly (-onvex; eye very large, impinping upon Ilpptxr ]>rofilr, illr poateric~r 
1nargi11 of pupil nearly midway in length of head, and a little less than postoculnr reg on; rnouth 

FIG. ($3.-ITolorrnlrus micronlr,a~?ts Giintllcr; after ailnthcr. 

small, ~l ight ly obliqne; ~naxillary reac41ing a little beyond anterior margin of pupil, mal l ,  it* tlistal 
expanded extremity 1.25 in pupil; teeth minute, crowded; tongue pointed, free; snborbital rim very 
narrow, finely serrate; lips thic.k,.flediy; nostrils close together, anterior very largc, close to eye; 
bones on head all finely  erra ate, the opt,rcle with t\vo well-clcvelopt~d spines, the upper the longer; 
preopercle with a strong spine reacahirlg beyontl gill-opc~ni~ly; gill-opening large, filaments rnthc,r long, 
gillrakers c-ompressecl, short, in moderate number; pseudobr:int-lii:r* large; tlrrrsal spi11c.s sltarp, pointc,d, 
first 3 in heat], second 2.3, third 2, elerenth 6; anterior dorsal rays elongate, fourtll 2 in Ileatl, last 5; 
soft anal sioiilar to soft tlorsal, last ray 5; caudal s~nall,  forked, 1ol)c.s pointcil; pectoral small, 7.6 in 
head; ventral reaching three-fourths distance to anus, fin 1.4 in heatl, fipine 2; caudal peduncle 
elongate, its lengtli 1.19, its tlepth 3.9. 

Color in alcohol (No. 08486) pale silvery brown or whitish, side with 9 or 10 narrow xl~itc. longi- 
tndinal lines; axil of pectoral brown; spinous dorsal pale, with a broad 1)lackisli l~antl fro111 mitltlle of 
membrane I)citween first 2 spines, edged al~ove ant1 below wit11 ~vltitisli in front; fins 1)ale or ~v l i i t i~h .  

Descril)ed from an example (No. 04203) taken a t  IIonolulu. 
We l~nve exa~ninetl 2 otllrr speci~nc*ns ol)tainctl at 1Ionol11111 by Dr. TVootl ant1 r~c~ortled I)y I)r. 

Jenkins. They range fro111 5.5 to 6.2 incllc~s in ltwpti~. The specaics is con~nlon a t  Sa~noa. 
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IIolocentrum naicroh.tonan Giinther,Cut., I ,  34, 1869, Amboyna; Ciiiutller, Finehe der Sii(lsoe, IJr,9X, 187h (Anlho).lln; Slllno~l; 
Tongti; Society: 111iwnilan; Kingsmill; IIcr\~ey, ant1 P ~ ~ n n l o t ~ i  isl~tnds). 

IfolorCiltrtLs ?ILictoatoina, Senlc, Occns. Pup. Bisliop Mus., I, No. 3, 70, 1901 (Gnr~ni). 
I I ~ l f ) ~ ( ! ? l t r l ~ ~  TIL~CI~OS~OIILUB, Jenkins, Bull. U. S. Fisli Comm., XXII, 1902 (Sept. 23, 1903). 440 (Honoluln). 

116. Holocentrus spinifer (ForskLl). Plate VIII. 

Head 3 in length; depth 2.4; eye 4.7 in  head; snout 3.4; lnaxillary 2.6; ~uandihle 2; int,erorbit:iI 
6.4; 1). s r ,  16; A. rv, 11; P. I, 14; V. I, 7; scales 5-46-8. 

Body rather elongate, deep, compressed, back elevated; head nroderate, compressed, pointetl, 
upper profile straight from tip of snout to occiput; sliout long, pointed, its upper profile straight; lo~ver 
profile of head nearly straight; eye s~nall,  high, its posterior ~nargin about midtwy in le~lgtll of I~eatl; 
~noiltll large, oblique, the nlandible slightly projecting; maxillary broad distally, it,s width at  that poi~it 
1.5 in eye; lips large, thick, papillose; teeth fine, in  broad bands in jaws; tongue elongate, pointetl, 
free in front; postorbital very narrow, preorbital broad wit11 2 strong spines, 3 sm:lll serrations ill 
between; nasal bone with strong spine in front,; bones on head all more or less sermt,e; inargin of 
prcopercle coarsely serrate, ending in a long strong spine below, reaching well beyoncl gill-opening and 
famished with a thin flap; opercle with 2 strong spines, upper longer; nwal aperture very IaGe and 
tlec:l), with a small aperture in front; interorbital space flattened, rather narrow; gill-opening large, gill- 
raker8 ratlicr s~nall,  short, few in number; gill-filaments and pseudobranchiz ~noderately long; anterior 
tlorsal spines longest, first 2.9 in head, second 2.1, third 2, last 8.5; anterior'rays longest, first ray 2.7, 
second 1.9, tlrirci 1.8, last 5; third anal spine very large, strong, 2 in head, third 2.35; soft anal similar " 

to soft dorsal, first ray 1.8, t l~irtl  2, last 6.5; caudal rather small, lobes broad, rounded, pointed; ca~ldal 
pedu~iile colnpressed, elongate, it,s lengt,ll1.8, depth 3; pectoral rather sn~all,  1.5 in  head, pointed; ven- 
tral long, pointetl 1.5, spine 2.3; rudimentary caudal spines 4, graduated, sharp pointed. 

Color in life, l)rigl~t red, each sc~ale with central area of pearly gray with red; spinous dorsal rich 
\,ern~ilion, t,inged with yellow; other fins yello\vish red; cautlal Imrderetl posteriorly with yello\r; 
:i ,large scales behind eye and narrow area behind these darlr red; axil of pectonil, and spot on under 
f:~ce of base of pectoral dark-red. 

Color in alcohol, yellowish white; spinous dorsal yello~rish; other fins pale. 
\Ve have 2 spec:in~ens of this species (No. 02554, 9.75 k~ches  long, and No. 03437, 15 inches long), 

both from fIonolulu. I t  is common a t  Samoa. 

Sr8i.nan 8piilifern ForskPI, Dcscr. Aiiim., 49, 1776, Red Sea. 
I f~~loreatr .1~1~~ Eeo Cnvicr B Vtllencicnlics, IIiut.  NIL^. I'oiss., 111, 204, 1829, Society Islands; Waigiou; Moluccas; Seychelles; 

Lcsso~~.  Voytige Coq~i l le ,  XII, 22'2, lSSO (South Sell; Borabont; Waigioll); Cuvicr, RPgile Anilnnl, IEA. 11,150, pl. 1.1 
fig. 1, 1829; ljlceker, Nat. Tyds. Ned. lnd., VII, 1864, 356 (Cocos lsllmds); Ql~oy ~k Gl~irii~ircl, Voyngc Antrokl)e, l'oiss., 
678, pl. 14, fig. 3, 1834 (Vt~nikoro); Bleekcr; Act. So?. Soi. Inil. Nccrl., VI, 1859, 2 I~linmen~tio. 

Jfolocortlsueh npil~iferul~l, Giintlier, Cat., I, 39, 1859 (Louisia(1c Archipclngo, plirt): Oiilitller, Iqsol~c (ler Siidsrc~, 111. 94. 1Ri.l 
(Vt~vnu; New Hebrides; Solomon Islnnds; in  part). 

Ifoloccnlrr~a leo, Smith B Swain, I'roc. U. 5. Nut. MIIS., V, 1882, 126 (Johnstol~ 1~11~1111); Jenkins, HII~I .  IJ. S. Fish Conlln., XXlI, 
1W2 (Sept. 23, 1(9OS), 441 (H~~svniion Islands). 

lI~lncr~rtr.t~cr x~)i?tijcr, Fowler, I'roc. Ac. N~rt. Sci. I'hilu. 1889, 483 (Tl~orl~ton Isl1~11d); not ~ ~ ~ L o ~ ( ' I L ~ ~ ~ I L I I L  q)i~~ifert~?ra of C11vier ,k 
Vlric~lciclllles lilld 01 Sulivage, ~ l l i e h  i~ 11. ~~( t l~d i l l l 0~ t~ l~~ l18 .  

11 7. Holocentrus erythrmus C+iinther. Pig. 59. 

IIeatl 3 in  lengtll; depth 2.7; eye 4.5 in head; snout 4; ~naxillary 9.2; nla11t1il)le 1.8; interorbital 
5; 1). xr-16; A. IV, lo; P. I,  13; \'. I, 7; scales 4-48-7. 

Rotfy elongate, c*ompressecl, tlcep, greatest depth about ~niddle of belly; head compreuscd, pointed, 
opper ant1 lower profiles straight; ~1101lt short, pointed; eye sinall, I~igh, its postc.rior 111nrgin \re11 
before middle of length of head, not impinging npon nppcr profilc; 1nout11 rather large, oblique, 
111;~ndible slightly projecting; nlasillary broadly expanded distally, 1.4 in eye, reaching beyontl pas- 
terior ~nurgin of pupil; sappleluenkil lllaxillary large, teeth minute, crowded, in bands in jaws; lips 
thick, fieshy, pal)illose; suborbital ridge rather narrow, with 2 very strong sllort spines; 2 short nasnl 
spines; 1)ostcrior nasal cavity very large; interorbital space broad, flattened; niargin of preopert-le 
finely serrate, with a lol~g pointed spilio below; operrle with 2 q~incs, upper larger bat not n i r ~ c l ~  
longer; gill-opening Iargt., filn~nenb ro:irse, anti pseudobr:illchi~t:liic rather long; gillrakers retller short, 
thick, co~npressod, not as long a.3 fihmenk, ant1 in tnodenrtc nnnlber; dorsal spines rather low, fimt 

IF. c. Ii. lw:~-Il 
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1.2 in heail, tlrird 2.9, antl 1:tst 4.6; anterior clorsal rays (~Ievatetl, thirtl longc,st, 1.5 in head, last 6; 
t l~ i rd  anal spinel enlarg(~t1, 1.8, fourtll 2.2; soft :ma1 silnililr to soft tlorsal, first ray 1.7, last 5.25; e:~ud:d 
ratller s~nnll, forked; pec.tori~l pointctl, 1.4; vcmtr~l sharp pointt.tl, 1.4; spine slt.ntler, 2.5; c,aud:il 
peduncle c~omprtwcil, its length 1 .X, its tleptli 3.2. 

Color ill life, very t1et.p rcltl, goltlen shades along rows ot sc-ales below, alternating with brighter 
sllatlcs of viritl viol(.t; sonle faint tlarlr spots on anterior part of body, in axil, and one on 1)ase of 
~)c.c.toral, these small, rountl upots 1:~rger than nostril; fins deep red without edge; a row of \vhitish 
spots on ~ne~r~bran t .  of first (1ors:il; third anal spine white; ventral spine clear violet. 

Another es:nnple (No. 0.7471) \\.:IS I)rilli:~nt retl in life, with violet shatles along the rows of flc.altah; 
fins scarlet or cari~nson, nc.;rrly plain; no dark marks :~nywhere. 

Color in :llcohol, palcl brown or I)row~~ish white, ritle with ahont 10 broxtl longitudinal I~antls. 
This very hantlso~nc: specic~s resrtnl)lcs IT. ffrrr JJes~o~i=JJ. ~~rrciloptrrus Rlrrker. froln tlie South 

Seas, differing ~)rincil)ally in the fewer ~c :~ les  ant1 single series ol pale spots on the spinous dorsal. 

Fro. 5?.-IIfiloccntr7rh rr.?llhrn.ir,: G1111lllc~r: nftcr Oiinthcr. 

llescribetl froln an rxrunplc (No. 04962) tnkcn at  1Tonolulu. Wc have 6 speri~nens 7.6 to 13.5 
irlches long, from IToi~olnln :mtl I<ailn:t. Thr  spt.cie8 \+,as ol)tninetl at Ilonolulu, alqo 1)y the Alhtrtrosu, 
and we have ont3 spc.c.imen frolr~ SRIIIO:~. 

Ifiilocr~atrtnn ar!/thr:rrr~ra (iiinther, Cnt., 1, 32, 1859, Sea of San Cristoval, Solomon Islands; (:iintl~cr, Fischo tlcr Siiduec. IV, 
99, 111. GR, fix. 11, 18i5 ( S i ~ l t ~ n ~ o l l ,  XV\V Ilrl~ridei, ICir~g~rnill, Society, I'r~nmotn, rind ~ I R W I I ~ ~ I L I I  ~ R I I L I I ~ F I ) ;  Stnitll ,b 
S w t ~ i n ,  I'rnt!. U. S. Nnt. XIns., V, 1882, 125 (do1111sto1l I s l ~ u ~ t l ) .  

II~!ri,lorc.alvrrs o!lth,a:r~x, Jclrkini. 151111. I T .  S. Icish Cornm., XXII ,  I!)OL (Scpt. 23, 1903), 461 (Honol~~lr~): Snyrlcr, 011. oit. (.II~II. 
le, 1904), 623 (Aot~olulu). 

118. Holocentrus punctatissimus Cuvier R: Valenciennc.~. Fig. GO. 

IIead 3.2.5 in Iwgth; tlcpth 3; eye 3.4 in hc.:~tl; snont 4; maxillary 2.7; intcror1)it:il 3.6; I). xr, 14; 
A. I\,, 9; 1'. I ,  14; \'. I., 7; SC':L~(~S 4-47-7. 

Botly elongate, canrprc~sqell, greatest tleptll about tip of '  ventral spine, upper ant1 lower 1)rofilt~s 
nearly evenly convex; heatl elongate, cotnprcssetl, dopth 1.25 in its leiigth, width 2; eye rather s ~ ~ ~ a l l ,  
well :~nterior, anti impinging :L little on upper profile; s t~ont  blunt, ol)litlne; month rather crn~:~ll, 
ol,lirlnc.; 1naxil1:try rc>:~c*lling 1)ostc.riorly I~ehind front 1n:~rgirt of pupil, its distal expantlrtl c~x trtw~itp 
2.6 in eye; snpplclnrntal ~~laxi l lary 1:lrge; lips t l~ick,  fleshy; teeth in jaws, antl on vomer ant1 p:tl:~tincs 
rr~intite, in 1)roatl Imntls; tongor cblong:~te, pointed, free in  front; nostrils close togcthcr, 1)orterior one 
a slnall cavity; 1owc.r m:trgirl of 11reorhit:tl ~r.rratc.; snl)orl)ital rill1 narrow, alsc) fincly srrratc; 1)onc.s of 
heatl all more or Irss firlcly s ~ r r : ~ t ~ ;  ~nargin of prroprrc.le l)c.low wit11 a 1:lrgc' tli1ggc~r-sl1a1)(ltI sl)in(~ 
reac.l~ing \v(.II I~eyon~l  gill-olicwirlg; ~ ~ l a r g i n  of opcbrc.le nl)ovtl with two nearly equal, r a t l ~ e r ~ l l o r t  spines; 
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irltc~rorl)it;rl space I)roatI, flattened; a small, fleshy axillary flap; gill-opcwing large, filaments ~noderatrly 
lorlg; gilhak(ars lrnlcll shorter thiun iilarnenta, rotnpressetl, few in nn~nl)cr ;  psent1ol)ranc-lli:t. l>~rgc>; 
+pinons (lormil long, spines very sharp, iirst :3 in heatl, scconil 2.1, tllirtl 1.8, litst 7.5; a ~ ~ t e r i o r  dorsal 
rays longest, second ray 1.7, last 5.5; anal with thirtl spine longc~st, reaching 1)t.yond tip of anterior 
rays, 1.5 in he:ul, fourth spine 2.25; soft :ma1 similar to soft (lorpal; c~lldnl sn~all,  forked, lobes pointed; 
candal peduncle elongate, compresseci, its length 1.6, tlrl)tl~ 3.7; pcxctor;tl 1.25; ventral pointed, 1.4, 
spine 2. 

Color in life, iipper part of aid(. bright rosy red with a silvery glr>~m, tlec~per and lighter lines 
altc~rnating; lo\vcr two-thirds of side with alternating lines of silrery whit(, ant1 w r y  1)ale rosy; 1,c~lly 
plain white; top of heat1 ant1 nape ric.11 rosy, snout paler; l ~ n n ~ c r a l  region rich rosy; l~ody  at bas(. 
of soft dorsal rich rosy; side of hertd sil\rc%ry wl~itc, an obsc.urc rosy lint across cheek from lower level of 

eye; spinol~s tlorsnl silvery wllitc wit11 a 1:trgc. t)lootl-rccl 1)lotc.h on tlistnl part of earl1 mrmbrane 
I)c.con~ing s~n;~ll(,r  posteriorly; sinlilar I)nt s~nallcr :u~tl pnlrr spots on I,nncs of fonrtl~ to nint,l~ III(~III- 
I1r:tnt.s; spines all  hit(', soft (IOI'RRI :111(1 1W~t0~:tl VCry I ) : I ~ C  rc)sy; (aall(l:ll 1):11~ rosy; :11ia1 \vl~it(l ('s('rl)t 
first :~11tl H C ( - O I I ~  rays, \vlli('ll arcA ~Mle ma!.; vented 1~11itc.; iris yc~llo\\~ish nil\~cxry. A11ot11c.r esn~nple 
(No. 03202) was rosy wllrn fr('sI1, \\.it11 ~ i l r c r y  I)cllo\v; al)ont !) faint white strc,:~ks along aitlc.; n d('cq) 
biootl-rpcl blotch on opc'rcdc I)('hintl [lye, apinotla tlorsnl wit11 a row of faint \vhitr  pots on llrr 
~rlrrnbmnes, tl~esc nc'tu' th r  l,:l~(. of first 2 spines, to\v:ircl t l ~ c  tips o f  the otl~c~rs; no \vIlitr sl1>1dv 011 

1)ac.li of tail; no shatlc~ ou anal; fils all 1)alcx, proba1)ly light r c ~ l  in liEc. 
Color in nlcollol, uc2ry pale brown or brownish \\*hitc>, lnorc. or less brassy; fins rtll 1)ale. Youilg 

intli\ritl~ials:~re rather ctarl< l)ro\vn, with (lark brown Iongitndin:~l k)arltls; spots OII spinons tloranl I)larl< 
, I,ro\~ll;  mtmy ~11011r h I):II(~ ari'a 011 ~niildlo of ba('lc lilr(, t11:1t in (+ i i~ i t?~(~r ' s  f ig~~rr .  

I)earril,ed froln : ~ I I  c~sxn~plc (No. 02982) t ~ l t r n  at ITonolnln, A s~nal l  specicls, and one of thc 111ost 
colllmon fislles nlnorlg the lIi~\r~niian Islant1s. C,~.ilmon -also at  Fn~nou. Our collectio~ls c o ~ l t i ~ i l ~  no 
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fewer than 60 specimens from ITonoluln, I-Iilo, and Icailua, ranging in length fro111 2.25 to 11 irlc*hes. 
Sprcinrens were obtained. hy the Alh~ctross at  I-Ionolu111; Poako Bay, Hawaii; and Laysan Islanii. 

~~oloci!?;trum pt~nrtc[tism'in?~n~ Cuvier & Vulencicnnes, Hist. Nut. Po~ss., 111, 215, 1829, Strong Island, Carolines. 
IIoloceiitriin~ diploxi~)l~as Oiinthcr, Proo. Zool. Soc. Lond. 1871, 660, pl. 60 (2figs.), Samoa; Giinther, Pische dcr Siidscc, IV, 

97, 1875 (Mnrsl~ull, Su~noa, Tahiti, r ~ n d  IJuornotn is1und.u; Aneitpnrn). 
Ilolocenlhrun gladifpiiris Fowler, Proc. Ac. Nut. Sci. Phil~~. 1904, 225, fig. 1, Tahiti. 
IIolocenthrus yru(.ili~pinis Fowler, I'roc. Ac. Nr~t. Sci. Philr~. 1904, 228, fig. 2, Honolulu. 
Ilolocci~tr?~.~ cliplo.cij)Aits, ]Fowler, I'roc. Ar. Nlrt. Sci. Philn. 1900, 501 (Snndwicll Islr~nds); Jenkins, Bull. U. 8. Fish Co l~m~. ,  

XXII, 1902 (Sept. 23, 1903), 441 (Honolulu); Snyder, op. eit. (Jan. 19, 1904), 523 (Honoluln; I1nuki~ Buy, liu\\ra~l: 
L~~yfian Isl~~ncl). 

119. Holocentrus x a n t h e r y t h r u s  Jordan 8s Everinann. "Alaihi." Plate IX. 

Head 2.8 in length; depth 3; eye 3 in Ireail; snout 4; maxillary 2.7; interorbital 5; D. XI-14; 
A. rv, 10; scbales 447-8. 

Body elongate, compressed, greatest depth abont base of ventral; upper profile steep; lower 
profile nearly 1lorixont:tl; head compressetl, its tlepth about 1.2 in length, width 2.25; eye large, high, 
inll~inging upon npprr profile in front, anterior, its diameter a little less than postocular region; snout 
short, pointed, itaupper profile obliquely straight; j:twsratherlarge, subequal; maxillary reaching beyoncl 
front margin of pupil or to f i r ~ t  third of eye, its distal expanded extremity 2.7 in eye; snpplemental 
~naxillary large; lips rather thick, fleshy; teeth sn~all,  short, in rather broad 1)ands in jaws antl on 
volner and palatines; tongue elongate, pointed, free in front; nostrils close together, posterior, a deep 
cavity in front of ~niddle of eye; interorbital space broad, very slightly concave; preorbital with a 
large spine in front, its margins serrate; suborbital narrow, with finely serrate margin; preopercle 
wit11 a large dagger-likc spine at  lower angle; opercle with 2 similar spines on npper margin, upper 
one 111ucll the larger; bones of head with serrate margins; gill-opening rather large, filaments and 
pseudobrsncl~i~ well developed; gillrakers short, co~r~pressed, few, and ~nucl i  shorter than longest 
filantentq; fleshy axill:u-y flap small; dorsal spines sharp-pointed, f i s t  3.2 in head, secontl 2.8, third 
1.9, lest 7; anterior dorsal rays high, second 2.4 in head, third 2.2, last 6.6; third anal spine very 
large, not reaching beyond soft rays, 1.7 in  head, fourth 2.26; anterior anal rays longest, first 1.75 in 
heatl, secoritl 1.9, last 6; cantlal rather small, deeply forked; pectoral s~nall,  1.6 in head; ventral 
sharp-pointeil, 1.4, spine 2; caudal peduncale elongate, compressed, its length 2.1 in head, tlcpth 4; 
scales rather large, ctenoid; lateral linc nearly straight, running obliquely down along upper h :e of 
csaudal petluncle. 

Color in lire (No. 02989), bright red, belly more or less silvery; about 10 narrow longitutlinal 
silvery  stripe^, uppernlost pinkish; side of head silvery with pinkish shades; a white stripe fro111 
preorbital to base of preopercular spine; spinous dorsal deep red without streaks or black ~narking, :t 
wllitr~ spot behind first and secbond spines a t  base, tips of third to seventh spines jvhiti~11; hoft dorpnl, 
anal, caudal, ant1 pcctornl plain pink; anal with lnenlbrane of third spine and first soft ray deep rc4; 
ventral pink, spine antl first soft ray white, secorltl ray deep red anteriorly, posteriorly whitish. One 
exa~nple (No. 03161) wa.3 rose-red when fresh, with about 10 very faint light rosy streaks along rows 
of scales, these nlucll less distinct than in other species; cheek rosy with 1 1)roatl oblique white 1)antl; 
dorsal plain red, the ~ne l r~bra~lcs  fading to wl~ite,mo light stripes on dark areas; other fins plain lipllt 
red; ~nenlbranle of fourth anal  pine not darker; iris pink. Another example (field No. 03467) ~ t t q  

c1ec.p crinlson w l ~ e n  fresh, x i t h  10 narrow, bharply definetl, white stripes along rows of ~c&Ies; a11 
oblique white stripe below eye fro111 snout to Ixhqe of preopercular spine; dorsal clear deep red, c-loudetl 
\vi,tl;darker; soft dorsal, c-audal, ant1 annl light bright red; ~nembrane between thircl and fourth anal 
spines blood red; pec,toral deep red; vcntrals red, s p i ~ ~ e s  v l~i te ,  their ~nen~branes  blootl red. 

Color in alcohol, pale brown or brownirh white, washeil Inore or less with silvery or brassy 
~vhite; side with $1 or I0  longitndinal wlritr stripes; fins pale.. 

This clpecies is related to Iloloccntrus c'rt.Uifer, differing mainly in the presence of 2 well-tleveloped 
spines on the upper margin of the opercle. I t  is one of the ~nos t  a1)unclant of the family in 1lawaiia:l 
waters. 

\Ve ha\.e 40 specimc~ns froin 11onolul11 and I<aillla, ranging in length from 3.76 to 6.5 inclle~. 
Exa~nplcs were also ol)tainetl by the ,llbrttront~ a t  IIonolnln. 

1Tolorrntrux .rui~llrcr~/lhr~~s Jonl~rn "L 1Everrnrin11, 131111. l J .  S. I2iql1 Comm., XXII,  190% (Al~r. 11, 1903), 175, Honolulu; 
Snyder, op. cit. (Jun. 19, 1904). 323 (IIor~oiulo). 
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120. Nolocentrus ensifer Jordan $ Ever~nann. Plates XI and 28. 

Head 3 in length; depth 2.7; eye 3 in  head; snout 3.5; maxillary 2.25; interorbital 5; D. XI, 15; 
A. rlr, 11; 1'. I, 14; 1'. I, 8; scales 4-47-8. 

Body elongate, compressed, greatest depth at  ventral fins; upper profile decitlecily nlore convex 
than lower; heatl compressed, ~ n u c h  longer than deel,, pointetl, its width a little more than half ith 
length; eye moderate, about 1.2 in postocular part of lleatl, and slightly in~pinging upon upper profilch; 
snout pointed; mouth moilerate, oblique; lnaxillary broad, with large supple~nental bone, tiistally 
equal to half diameter of eye; lips thick, fleshy; teeth minute, ill broad bands in jaws, anti on vomer 
and palatines; tongue pointecl, free in front; nostrils close togetller, posterior one a large cavity with 
several small spines projecting over; preorbital with 2 large stro~lg spines and about (3 strong serratiullx 
on its margin; suborbital r i n ~  narrow; bones of head all Inore or lew finely serrate, the operclc above 
and preopercle below each with a long, btrong, dagger-like spine; interorbital space broad, very 
slightly concave; a fleshy axillary flap; gill-opening large, filaments ~notlerately long, nluch l o ~ ~ g e r  
than gillrakerti, which are cornpressed and not very numerous; pseudo bran chi^ large; spinous dorsal 
long, ~ne~nbrane  between spines not n1uc11 incised, first 2.2, second 2.1, third 2, last 4.2; anterior dorsal 
rays longest, fourth 1.8, last 7.5; third anal spine largest, 1.75, fourth 2.3; soft anal sin~ilar to soft 
dorsal, tllircl spine not reaching beyond rays; caudal rather small, forked; pectoral 1.3; ventral 1:4, 
spine 2; cariclal petluncle con~pi.essec1, its length 2.2, depth 4; scales rather large, ctenoid; lateral line 
archetl a little a t  fimt and running down obliquely on upper side of caudal peduncle. 

Color in life, bright red; side with about 8 yellow 1ongitutiin:tl bands; spinous dorsal vernlilion 
tinged with yellow; soft dorsal rosy with front rnargin white and behind this above, red; anal \vllitish 
with red between third spine and first ray; caudal red, margined above and along the enlarginat,ion 
with whitish; pectoral whitish with red lines; ventral rosy with front ~nttrgin white. 0110 exanl1)le 
(field No. 03454) in life had yellow and red longitutlinal bands above and yellow and white below; 
spinons dorsal vermilion, other fins red with white borders. One (field No. 03472) was brilliant scar- 
let red with 11 golden streaks along rows of scales, upper 4 broadest, : L I I ~  third and fourtl~ n~os t  dis- 
tinct ancl oblique; a white or golden streak across cheek; fins plt~in scarlet without dark patches. 
Another, when fresh (field No. 03494), was bright red verging to scltrlet; side red, with 4 goldc.11 
stripes along back and 6 silver stripes below these, golden ancl silver, very bright; heatl cri~nson; a 
white bantl or1 cheek; spinous dorsal deep scarlet with crimson edge; soft dorsttl light crin~son wit11 :t 
white, then a dark cri~nsor~ edge; caudal blood red, edgetl al,ovu ancl below wit11 white, poeterior part 
of fin abruptly pale; anal with pale spines, then blood red, then pinkish; ventctl wit11 white hpine, 
then dark retl, then pink; pectoral light red, asi l  deep red. 

Color in  alcohol, pale brown or bro\rniell white, the longitudinal bitntls on sides, together with 
scales on cheeks and opercle, silvery; fins pale. 

This speciLs was obtained by us a t  llonolulu and ICailua, i~ntl appeiirs to be conllnon a t  the for~ncr 
place. 

The $1 specimens we 11a\.e exanlined are 6 to 9.75 inches long. 

IIoloce~itrus ols(fcr Jordan 9r. Evermn~ln, Bull. U. S. Fish Conlm., XXII,100'2 (Apr. 11, 1903), 176, Honolulu. 

Fanlily L. POLIrMIXIII)&.- The Barbutlos. 

Bocly rather elongated alltl colnpressed; scalcs not serrated; lateral line continuous with back; 
Ileacl con~presscd and with a decurved 1,rofile; preopcrcble serrated; nioutli with a lnteral and nearly 
I~orixontal cleft; tt I$& villifonn, 011 1)oth j:t\vs and on palatc; brancblliostegal a1)ertnrc.s large, the gill- 
11, . .!,ranes Heparate, free fro111 the isthnl~ls; branehiostt~gals 4; dorsal lnotlerately elongated, \ritll 

, I  spines, in, e a s ~ ~ i h  1)ttckwartl; anal opposite the posterior portior~ of dorsal, :irn~ed with 3 or 4 
spllles; l)ectoral \\,it11 branrlletl rays; ventral f 11s tlloracaic, oach with a spine ant1 6 or 7 rays. Vrrtehriv 
ill increased number (29). The farnily is distinguished by the conlbination of chin barl)els, incrrasect 
llulnber of r:~ys, and slnall nunlber of brt~nchiostegals. The increased nnn~ber  of ventral rays ant1 the 
structure of the tins eee~n to point to bervcoid rather than percoid nfiinitic~s. Mr. Starks has shown 
that the structure of tho barbels is quite unlike that seen in the 31ul l~dt~ ,  ~~ot\vitl~standing the strong 
external resetnbla~lce. 

A single genus, with 1 lo 3 species, inhabiting n ~ t l ~ e r  deep waters in the tropical Atlantic- and 
Pacific. 
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Qenns 94. POLYMIXIA Lowe. Barbado. 

Characters of tlie genus included above. The ~pecies are fully described in Section 11. 

I'oly~nixiu Lowc, l'rk~~ls. Ca~~lbr. I'hil. Sou. 1X38, 198 (?~ohil2a). 
iVEmobrumn Valenciennes, Bcrher-\lTebb B Berthclot, Ich. Tlcs Cannr., 40, 1844 (luebbii). 
Ui7aem?ru I'oey, Memorirrr, 11, Ira, 1RliO (?~c?L?Ls~ILs).  

Suborder SELENICHTHYES. 

This group is especially characterized l)y the presence of 14 to 17 rays it1 the ver~tral fills. Tl~c* 
long dorsal ix 111:lcle of soft rays only, and the hypororacoici bone is greatly dilated. I t  is probably 
allied to the group of Scon~broid~i. 

One family, the Lwmnpridre. 

Family LI. LAMPRID$.-The Mariyosas. 

Body ovate, com~ressed a r~d  elevated, covered with minute, cycloid scales; head small, rather 
pointed; mouth small, ter~ninal, without teeth in the adult, itu angle with slits in the skin to perniit 
 rioti ion of jaws, as in the tunnies; prernaxillaries protractile; opercular bones entire; dorsal fin single, 
very long, elevated, and fa!cate in front, without distinct spines; anal long arid low, not at all falcate; 
both fins depressible in a groove; verltral fins thoracic, but behind the pectoralu, attached to a very 
long pubic bone, composed of 14 to 17 soft rays; pectoral fins large, falcate, their bases horizontal; 
caudal fir1 moderately forked, its peduncle short and slender, without keel; a pit a t  base of caudal, 
above and below, as in certain sharks; lateral line present, much arched in front; branchiostegals 6; 
gill-membranes free from isthmus; esophagus not armed with spinous te@; air.bladder .argc, bifur- 
cate behind; pyloric appendaga~ very numerous; vertebrie 45; hypocoracoid very much dilated, as ill 
Rraiw, the entire shoulder-girdle very heavy; the pubic bone ~nuch longer tlian in Urccn~cc. Fishes of 
l age  size and gorgeous coloration, inhabiting the open seas, tile flesh fir111 and rich. A single genus 
with probably but one species. I t  rese~nbles the tunnies in the character of the flesh, but tlie for~n is 
very different, and the character of the anal fin separates it widely from all niackerel-like iislies. 

Oenns 95. LAMPXIS Xetzins. Mariposas. 

Characters of the genus included above. The single species is cosmopolitan, most 1)eautifully 
colored, and unsurpassed ae food, the flesh rich, firn~, anti delicate. 

Ln~rrpria Hetziu~, K .  Vct. Au. Nyu Ift~~~dlingtir, XX, 1799, 97 (g~~l lulna) .  
Cf~ryaolosua LacbgBdc, liist. Nut. Poi.%., IV, 586, 1802 ( lu~~a=gt~t ta tus) .  

12 1. Lampris regius ( Bonnaterre). 

IIead 3.25 in length; depth 1.75; D. 53 to 55; A. 38 to 41; V. 14 to 17; vertebr~c 23+ 2 2 4 5 .  
Body short and very deep, sides lnucll compresued; niouth toothless; longest doreal ray shorter 

than pectorals, which are nearly as long as head; anal very low in front, a little higher behind. 
Color a rich brocade of silver and lilac, rosy on belly; everywliere with round silvery spots; liead, 

opercles, and back with ultramarine tints; jaws and fins vermilion; flesh red, of varying shades. 
Skeleton strong and firm. Length 3 to 6 feet. Open  water^ of the Atlantic anti I'acific; fr(quently 

taken off the coasts of Europe; not rare off Madeira; occasionally taken off Newfoundland, Rlaine, and 
Cuba; also at Monterey ant1 other places in California, and in Japan. Mr. Herndt sen& a photograph 
of a specimen of this species, weighing 176 pounds, taken off Honolulu. One of the choicest of fishes, 
the flesh rich, fir~n, and of tlelicsate flavor. 

Zeue regiuo Bonnatcrre, Encycl. Ichth., 72, PI. 39, 1788, Torbay, England; after Opah oi I'enncnt. 
Zeusguttntus Rliinnich, Danske Selskr., 111, 398, 1788, Elsinore, Denmark. 
Zeuo lunn Gmeli11, Syst. Nnt., 111, 1225, 1789, Normandy; nftrr Poisson dl1 LUIIC, Du Huinel, I)eu Pechex, 111, 74. 
Lampris luna, Gunther, Cat., 11, 416, 1860; Day, Fish. Great Brituin, 118. 
Lampi s  regius, Goodc & Bean, Oceanic Ichth., 223,1896. 
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Group SCOMBROIDE1.-The Mackerel-like Fishes: 

Body variously ionnetl, usually atlaptetl for rapitl swi~nn~ing;  tile st::~les uslially small and cycloitl 
or wanting, sonieti~ries transfornletl into rough or l ~ o n y  plates, but rarely ctenoid; lateral line various, 
usually undulate or with au anterior arch and n posterior straight part, a t  least not regnlnrly arched; 
sorneti~nes wnntirig; flesh in typical forms, firnl, oily, ant1 rrdtlisl~ in (solor, but in sonle rases pale ant1 
soft; c:~litIal petlunrle ahnost always slendcr ant1 strong, tlie c:antlal fin, if prescttit, nlore or less tleuply 
forked, escept in caertain (1eel)-sea fortns anti in aberrant fd~nilies, the st,ruct.ure typically :tdapteti for 
swift propnlsion; dorsal fin usually long, the spinor~s portion gc?nrrally shorter t,hat~ the soft part,, 
so~netilnes ahsent; t,he spines seltlo~n very strong, so~netimes not differentiatetl from the soft, rays; 
anal fin always more or less similar t,o soft tlorsal; ventrals thoracic, snbjng~~lar, or snbabdo~~~inal ,  
usually with one slender spine ant1 5 rays, sonleti~ncs many-rayed, so~nr t i~nes  rutlituent,ary or \vholly 
wanting; branclliostegals few, usually 7; gills 4, a slit belrintl the fonrth; gillrilliers v:~rious; gill-me111- 
hranes usually separate, so~neti~nes joined together, rarely attached to tile isthmus; mouth ant1 
dentition various; akeletoll firm or variously soft, the structure as in sl)inous-ragetl fishes generally; 
the shoulder-girdle attached to the craniunl by a tlistinctly forked post-temporal, wllicll is not atlnate 
to the craniu~n; no orbitosphenoicl; vertebrx varying from 24 to Inore than 100, the high nml~bers 
foulltl in pelagic species; intestinal canal short. Thifl group of niackerel-like iisllrs is not capable of 
esa(;t definition, its deviations fro111 the ordi~lary type of sl~iny-rayed fishes I)eing various ant1 in 
various directions, so that no ~ e t  of diagnostic characters will cover then>. Tile group is 11ot a. 
suborder, as the tern1 is generally nntlorstood; it is inc!apal)lc of si1111)lo definit,io~i, and ill its 
divergence some ~nen~berv approach t,o other groups Illore nearly than to t,ypicitl or evetl c?strenle 
~llell~bcrs of their own. T f ~ c  gronp is, however, :t sonlewliet natural one, as I)J' t,l~e t.olnn,on consent 

icl~tl~yologistu it,s different types have always 1)een kept near eac:l~ otllcr in the sy~teln of classi- 
fit:ation. 

(L. Vcllln~l fills  ill^ fc~vcr t11al1 8 SOIL rays, USI~ILIIY I, 5, ~on~etinle~ >sifr~ti~~g. 
b. Rol~esofxl~ollt~llid upper jaw pn)longcd into 11 r1isti11c:t swonl: vcrtcl~r:~ I L I I O I I L  '1 I :  vclltrala 11ntl teeth 

w~rnting i r l  the t~dult; ~( !RIoH obs010te. ........................................................ A-i11l~iid:~, 1). 167 
bb. Houes o f  snout not prolol~gcd in 11 a\\'or(l. 

c. Jjoily foxifom1 or J J ILI I~-SJI IL] )~~ ,  Ivitll 1111~11y vcrtebr:~ (YO to la), sllll~ll 01. lt~illllle sc:t~I(!s ~ l l d  dis- 
t inctly forked CILII~IILI 011 I L  ~ l endcr  I ) C ~ I I I I C ~ C  (the fin S O I I I C ~ ~ I I I ~ S  \ v t ~ n l i ~ ~ g ) ;  dors~fl tfnd 
ILIIILI long, the spi~lous part of  dorsal ~vell develo~cd. 

rl. Ct~ncl~il f in  prerorlt. 
e. SoCt dorsal sncl ILIIIL~ di~tinot fro111 Y ~ ~ I I O U B  pt~rt, tlic 811terior rays iorrnillg IL more or lesn 

,lisLinot lobe; body r~iodcratcly clongutc, Iusiforn~; c*and1~1 ~ ~ ( ~ l n n ( - i o  npitl~ IL <listi~l{*L 
keel; filllets ulwt~ys present; vcnlr~ils I, R .................................................. .Scontbvidx, p. 168 

rc. Soft dors~il ILIIA ILIIIL~ nlore or leus e o ~ ~ l i n ~ ~ o u s  with spino~ls clorsal, tll~ir anterior rays not 
Iortning a diutinctlol~c; vct~trtrlu rudiniet~tary.. ............................................ I.~))i(lopirln:, 11. 15ti 

cc. Rody n l ~ d  fins various, not showing the combination 11oted under c.  

f. V-rtcbrm 10 + 12 to 1.5 = 22 to 26; domal spines not lotlg and filr~mcntous; I L I I I L ~  \viLh 2 frcc 
81Iincs ill youllg ............................................................................. C(ari?ryirl:~,, p. 159 

ff. Vertcbrm 30 or more (in eXl!CHS of 10 + 1 4 ) ;  dors~~l fill with a distinct spinolls pc~rt; spinous 
dorsal little developed, of 3 or 4 weak ur~d slender xpines contit~nous 1vit11 tl~c soft rrtyR; 
dorsal 1111 beginning behind the head; body orate; scales firm, not very a m ~ ~ l l  ............. .Nrn?~~icl:e, 11. 'LO:! 

fff. Vertebr:~ 30 or more (it1 oxcess of 10 + 14); dorsal fin withol~t spiuous part, all the rrlyri 
brur~ched and articnlatc; dorsal beginning ns n crest or1 the I I C I L ~ ;  body oblol~g; sc811lcs - very small ................................................................................ Cbry]~Iuc~~id:i*, p. 203 

Fishes ol groat size, with the body elongate, naked, the young c*overcd with rough granulatio~~s; 
nnner iaw vcJry much prolonged, forming "sword," wliich is fiattenet1 Ilorizontally and c*omposed of 

.L . 
the consolidated voiner, ethmoid, and premaxillaries; teeth ~vanting in the adult, present in the yotung; 
dorsal fin long, usually divided in the adult, continrlofls in the young, writhout differentiated spinons 
part, each part of soft rays, the posterior portion much smaller than the anterior and placed 
on the tail, resembling the second dorsal of a shark; fin rays enveloped in the skin; anal fin divitled 
in the adult; oaudal peduncle slender, with a strong nledian keel; cnudal fin widely forked in the 
adult; ventral fins entirely wanting; no pelvic arch; gills of peculiar structure, the laminre of each 
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arch joined into one pl:tte by reticulations; gills 4, a slit behinil the fourth; gill-men~l~ranes separate, 
free from the isthtrius; pseudobranchia: present; 1,ranchiosteg::lfl 7; air-bladder present, simple, large; 
pyloric ctz.ca very nunlerous; intestinal canal long, with many folds; vertebra short, 14 -1- 12 = 26 in 
number, the rleural and 11:x~rnal spines normal; ribs very few. One species, a n  enorlnous fish of 111c. 
open sea, rivaling the largest sharks in size and of i~nnlense strength of niuscle. Very young or larval 
individuals differ much from the adlllts; the fins are high, both jaws are prolongrtl into a beak, ancl 
the head is arrned with long spines. 

Genus 96. XIPHIAS Linnaena. Swordliehes. 

Teeth and ventral fins lacking; body solnewhat compressed; dorsal fins 2,  the anterior beginning 
opposite the gill-openings, falcate and elevated, its height rather less than that of the body; second 
dorsal very small, on the tail, opposite the small second anal. I n  the young, teeth are present and 
the 2 dorsal fins are connected, the fin being elevated as in Istiophorua. R r s t  anal silriilar to first (lor- 
sal, but smaller, less falcate, and far behind it; pectoral fins moderate, falcate; skin naked, niore or 
less rough, especially in the young, whicli have rntlilnentary scales; swortl flattened and trencliant; 
caudal keel single; intestines long, S~I I I IOU~;  air-bladder simple; pelvic arch obsolete. Fishes of great 
size, reacl~ing a weight of 300 to 400 pounds, the flesh red and rich in flavor, highly ~ralued as food. 

xiphias Linnaeuu, Syst. Nat., Ed. X ,  248, 1758 (gladius) .  

122. Xiphias gladius Linnzus. Fig. 61. . ",*l'u." 

Head about 2.25 in length; depth about 5.5; snout 3 in  length; I). 40-4; A. 18-14; vertebrrr 
141-12; cleft of mout l~  extending beyond eye. Color dark metallic purplish above, dusky below; 
"sword" alniost black above, below lighter; fins dark, witli silvery sheen. 

Atlantic Ocean, on both coasts; most a13uniiant between Cuba and Cape Breton; not rare off Capr 

P I G .  Di.-Siphiao gladius Lill~lzuu; niter Cuvicr. 

Cod and the Newfoundland Banks; rather colnmon in soutllern Europe; also found in the Pacific, 
occasionally taken about the Santa Barbara Islands, but not elsewhere recorded from the eastern 
Pacific. The object of extensive fisheries in the Atlantic. A single specimen was seen by us a t  I-lilo. 
Others were seen by Mr. Snyder a t  IIonolulu. 

A*&,hias gladiux I.irlni~.ua, SJ'Rt. .h'at., Ed. X, 248, 1768, Europe (after Xiphi l~~ ,  I J ~  Artedi); Blocll, Ichthyologia, 1II,23, pl. 76, 
1786; Cr~vier & Vulencienncs, lfist. N~rt. Poixq., V I I I ,  255, 1831; Giinther, Cut., 11, 511, 1860; Storcr. Fishes MIISS., 72, 
1853; Jordan & Gilbert, Synopsis, 420, 1883; Snyder, Bull. U. S. Fish Comm., X X I I ,  190" (Jan. 19, 1YO4), 523 
(Honoll~ltl). 

Xiphias randeleti Leunh, ill Werll. Mcm., 11, 68, p1.2, fig. 1, 1818, Frith of Forth. 

Fan~iljr LIII. SCOMRRII)&.-The Mackerels. 

Body elongate, fusifonn, not much co~npressed, covered with minute cycloid scales, the scales 
anteriorly sometirnes forming a corselet; lateral line present, its course undulate; head pointed 
anteriorly, subconic; mouth rather large, yi th  lateral cleft; premaxillary not protractile; maxillary 
without supplemental bone; jaws with sharp teeth, large or small; volner ant1 palatines toothed or 
not; preopercle entire; opercle unarmed; in the very young the preopercle is armed with radiating 
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spines, \vhicll are later a1)sorbetl anc1 lost; gill-openings very \ride, the nlen~braties not united, free 
from the istlitl~ns; gillrakers usually long; ~)seudobranchi;e presetlt, large; gills 4, a slit behind the 
fo r~r t l~ ;  branchiostegais 7; dorsal fins 2, the first of rather weak spines, depressible in a groove, the 
second wimilar to thc anal; the elevated anterior lobe always distinct; anal spinels \reak; last rays of 
tlorsal and anal detached rtt~tl sel)arate, for~lli~ig in each case a sericxs of finlets; caudal pedu~iclp 
extremely slel~der, kcclctl, the calidal lobes abruptly diverging. falcate, the fin adaptc~d for rapid 
nlotion; vr~ntral fius ~vc.11 tlevcloped, thoracic, I, 5; vertebr:e in greater nrnl~ber than in Qcrtrr~qid:c., 
the number ranging from 31 to Gli; first iipper pharyngeal present withollt teeth, third and fourtll 
voossified, with teeth; lo\vcr pharyr~geals 8eparate;'stomach sac-shaped; pyloric cwca ~iutlierons; air- 
l~latltler small, sotrletiilles absciit. Coloratiotl inetallic, often brilliant, the prevailing shade steel-blue. 
Genera about 12; species ahout 60. Fishes of the high seas, lnany of thet t~ cosmopolitan, and all hav- 
ing a writle range; t~lost of them are valurtl as food-fishes, the flesh being fir111 and oily, but son~etil~lcs 
coarse. 

u. C~ i~~dc i l  ~~cdnnclc willlout medicin keel on ouch sidc.. . . . . . . . . . . .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . .Sco~#~ber, 11. 169 
an. Q~nilcrl ~~edoncle with cr medirln keel on each sidc; u y~nnl l  keel ebovo and one below this. 

11. Dorsul ~1)iircs 10 to 16; gills nonnal, the lamina, not Iorming u network. . 
c. Body scaleless, esocgting ctbol~t tlie lltterul liuc w ~ d  corselet. 

(1.  I)or?itils \veil ~cpurcitcd, t , l~c i~~terspucc more tlicin half head. .. .... . ...... .. . ..... . .... .. ........ . . .... .druis, 1,. 170 
(1d. Dorsuls eontignons, the interspace more thc~n 5 in head ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Cy~~~~iosardn, 1,. 171 

cc. Ilocly wliolly covered with ~ ~ n ~ i l l  ~eules, tlloso 011 the cor~elct ~ i r~d  laternl line S O I U U ~ ~ I ~ C I I  ltirger. 
e. Volncr I L I I ~  ~ ~ c i l ~ ~ t i n c s  \\,it11 villiforl~l or ~cllld-like teeth; body robust, llvt compressed; vertc- 

br;u 39 to 41 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Oert~~o, p. I74 
ee. Vonicr tootl~lc~n; ~ ~ ~ i l n t i i ~ c x  with n single row of nrthcr strong, conical tucth; body elorrgnte, 

sliglitly co~npressed; vertebra, 50 to M . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . ... . . . - - . . - - . .  a 1). l i 5  
bb. Dorsal spiney about 25; gilla with the 1umi11~  forming IL network.. . .. . . . . .. . . . . . . . . . . . . . . . . . . . . . .~tcanlhoc!lbiti~~~, p. 176 

Oenus 97. SCOMBER Linnmna. The Mackerels. " Oltelu." 

Botly fusiforlr~, rather elongate, solnewhat cotnpressed; caudal pedulicle slentler, withont nletliall 
ket.1, 1)ut \\it11 2 stilall keels on each 8icic.; ~lloutll wide, with it siiigle row of rather stllall, sle~lticr teetll 
in eac l~  jitw and 0x1 the volller and 1)alatincs; maxillary dipping undcr the l~roatl preorbital, ;t fleshy 
lobe "11 (.it(.11 side of lower jaw near its julictioi~ ~vitll  ~ ~ ~ a x i l l a r y ;  sc:iles Yery slnall, not f o n t ~ i t l ~  a corse- 
let; first tlorsul of '3 to 12 feeble sl)ir~t~s, ~epiimtetl fronl the secorltl 113' url irltera1)ac.e grr~itter tIra11 the 
base of 1 1 1 ~  iin; sec.ontl tlorsal small, follo\vetl by 5 to 9 tletachecl fitllets; ailit1 similar to sec.otlcl clorsal, 
with ~ imi la r  f i~~le t s ;  pee-torals and vcntrals stllall, the former placetl high, on tlle level of the eyes; 
vantlal fill s ~ l ~ a l l ,  wi(lely forked; pyloric :q)pendnges exceedi~igly nulllerons; air-blatlder ~ ~ l ~ a l l o r  want- 
ing; \-erte1)r:c i~orrrially formed, 144 17=31; gillrakers lung aiici slender. Species few, widely dist,ri- 
buted, usually swimtnilig in large sc:hools; carnivorous aucl iiligratory; every\vherc liiglily valuctl for 
food. 

Seo~~lbcl. L~I I I I I~I IS ,  Syat. Nut., Ed. S, 297, 1758 (xcombrux). 
U~rdylrrs Orono\v, Cal., led, 1864 (x.o?nbrlia). 
I'~zcumatopho~1l8 Jordnn tb Gilbert, l'roc. IT. S. Nc~t. IvZi~n., \', 1882 (Apr 26, 1%.3), 6!)3 ((pnr?i??rntophor~ix). 

123. Scolvber japonicus Houttuyn. ' I  Opelu ~~ulalrtr;" Chub Rlackerc~l. Fig. ($2. 

]lead 3.9 it1 lollgtll; c l~p th  5 ;  eye 3.75 ill head; stlout 3. 1; ~riaxillary 2.9; tnantlibl 2; i11t~rorbit:~l 
-1.5; 1). 1s-I, 12-1,; -1. 1-1, 11-V; scales 16-210-34; gillrakers 13-1-20, with lollg, slender, sparse tcetll 
011 anterior edge, tlte longest gillraker 1.4 it1 cye. 

Body slentler, 11ot c'olllpresse(l, the dorsal olltlille gently elevated; rautlal petlunvlu 11ot compressed 
itlltl 110t keeled; head long; s l l o ~ t  JrerY long and pointrd, the outline from tip to nape straigllt; i i~orltl~ 
large, sIigI~tIy obliqtt~, the jaws subeclual; maxillary rctaching near anterior edge of pupil; tt witlgle ro\\. 
of slllall tcctlt of ~uliforl~l ~ i z c  ill eac-ll jaw; similar teeth 011 vonier and palatines; no teeth on tongue; 

l:trge, strot~gly atlipose; preopcrible broad; no blunt tetxth or spines on shoulder-girdle; scales Very 
clxlall, covering entire l)otl.\', dec*itluons, not forming a corselet; top of head with a large, translurent 
arcJa; Ilo groove connec.ting dorsals; first dorsal higher than long; origin of allit1 slightly brhi~ld that of 
soft, dorsal; ljtbctoral short, not reacbhing tips of ventrals, 2.3 in  head; re~ltrals 2.6 in  head. 

Color in alcohol, bluish above, with about YO wavy, darker blue streaks which reach just belo\\. 
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lateral line, these somewhat reticulatetl and inclosing paler areas; nliddle ancl lower part of side paler, 
with small dark spots; belly pale, with small round dark spots; axil dark. 

Color in life (No. 03536), upper half of heat1 and hotly blue, with brilliant silveryal~tl blue reflec- 
tions; lower half white, with n~etallic reflectiotis; back and upper part of side with more than 30 
transverse zigzag dark bands; lower half coverecl with numerous i~iconspicuous roundish and oval 

dusky spots; spinous tlorsal t,ra~lsparent; soft dorsal slightly dusky; anal whitish; ventrals white, with 
retldish base; pectoral dusky; caudal dusky, with the etlge yellowish. 

The above description based chiefly upon a specinlen (No. 04022) 15.75 inclies long, taken a t  Hilo. 
One other was obtained a t  Ililo. The collcctio~l contains 2 examples obtained at  I-Ionolulu August, 8 
and 13, ant1 another was seen in the Honolulu rrlarkct August 13. 

This rrrackerel is not often seen among the EIawaiian Island?. The only specin~ens known fro111 
there are those here noted. I t  is apparently identical with the chub mackerel of the Atlantic ant1 
with the com~non Japanese I U ~ ( C .  

Sconibcrjul1f~7&icus Houttuyn, Vcrllu~~d. EIoll. hl~nrtscl~. Ilaarl., XX,.I782,381, Japan; .lord8~11 & C'RV~NDILIIII, Amer. Food a11B 
Garno Fishes, 276, 1902, with figure; Jordan Rs Snyder Proc. U. S. Nat. hlus., XXIII, 1901, 7.15, 747. 

,yroiirber uarutax Honttuy~~, 1. c., 333, Japan. 
Srombev rolinx Gmclin, Syst.  NIL^., 1829, 1788, Sardinia; 1)resslrrr B Fesler, Hull. U. S. ,Fish Comm.. VII,  1x87, 432, 1'1. 11; 

dordan & I3verm1m11, Fish. North S: Mid. Amer.. I, 866. 1'1. CXXXIII, fig. 364, 3896. 
S<:omber lnrerltix W'trlba~~m, Art. IJisc., 209, 179'2, Sardinia. 
Sconlber p?lcumnloj~horits I)e la Ilochc, A~l r l .  Max. Nrrt. Hist. I'nrir, XIII, 1809, 515 itlld 384, Balearic Islands. 
Scomber n&nerr,phlIralir~iix R~rfincsquc, I~ldice, 15, 1810, Palerrno. 
&*oniber grcz hlilchill, Trtiiis. Lit. lint1 I'hilos. Sov. N. Y. 181.5, 122, New York. 
Sconibtr n~r~culat?rx Couch, Ann. Mag. Nut. Iiist., V, I83!2, 52, England. 
Scomber ~ian'iiLnt~in Swain8011, Xnt. Hist. Fislles, 11, 409, 1839, Sicily. 
Sr:omber gracilis Swainson, op. cit., 11, 410, 1839, Sicily. 
Scomberdiego Ayres. Proc. Cal. Ac. Sci. 1856, 101, Santa Barbara. 
Scomber deknyi Storer, Hist. Fishes Mnss., 130, pl. 11, fig. 1, 1853, Massachusetts coast. 

Qenns 98. AUXIS Cnvier. The Frigate Mackerels. 

Body oblong, plump, mostly naked posteriorly, ar~teriorly covered with sn~al l  st-ales, those of tlie 
pectoral region enlarged, forming a corselet; snout very short, conical, scarcely cotrl1)ressed; ~noutli  
rather small, the jaws ecjual; teeth very small, nlostly in a single series, on thc jaws only; tail very 
slender, depressed, with a rather large keel on each side; first dorsal short, separated fro111 the second 
by a considerable interspace; second dorsal and anal small, each with 7 or 8 linlets; pertorals and veli- 
trals small; no air-bladder; hranchiostegals 7; pyloric cwca (Iendritical; gillrakers very long and slender, 
nanlerous; vertebrz 39 in number, peculiarly modified, essentially as in Gyrnnoaardu. One spec-ies, 
pelagic, widely distributed. 

Auxin Cuvier, K&gne Animal, Ed. 2, Vol. 11, 199, 1829 (rvcl~ci=llrazard). 
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124. Auxis thazard (Lac6pbcle). Frigate Mackerel. Fig. 63. 

Heatl 3.6 in length; depth 4.75; eye 5 in  head; snout 4.1; interorbit1 4.2; ~ t~as i l l a ry  3; D. ~-12-~111; 
A .  13-\-XI; gil1r:rkers 304 10, serrate, lo~igest nearly eqltal to eye. 

Body robust, sc-arcely co~npressed, al)ruptly contrarted at  csr~dal peduncle; least tlepth of latter 
1.3 in least wicltli, strongly keeled; head long, subcwnic.; snout pointed; j:r\vs equal; small teeth in :L 

single series in eiicsh jaw; tongue long, rouncled, free, :L thin flap (in each upper hide, narro\\-ing poste- 
riorly :tntl giving a trougll-like appcl:tranc*e; tnirxillnry reaching below anterior edge of pupil, slipping 
under preorbit:tI for ~learly its rntire l(>ngth; eye, ~noderatc, high, anterior; interorbital flat; opercle 
very broad; tins SIIIHII; dorsal spinep rather stiff, lotlgest equal to snout and eye; soft dorsal very 
low, its longe~t  ray :tbont equal to eye; c-atitla1 cbresrent-shaped, lobes ecpa1; longest anal ray rqua1ing 
base of fin, its origin nntler posterior befie of soft dorsal; pectoral short, reaching slightly beyond 

IW.3. 63.-Auxis lkaeartl (LacCgBde); niter Joriltin and Evernlan~t 

ventrals, past ~nidclle of first dorsal, longest ray 2.5 ill he:td, its upper base on a line with upper edge 
of 1)11l)il; \~entr:rls 2.6 in head, base under upper bare of 1)ectorrtl; scalcs of cowclet ant1 along anterior 
tlorsal region con~l)aratively large. 

Color in  alcohol, blackislr blue al)ove, 1ightc.r I)elo\v, 1)ecoluing silvery on belly; volor of fins s:itlie 
as adjacent body color. 

The above desc~riptior~ based cl~ietly npotl a specin~en (No. 04021) 10.5 incl~es lo~rg, fro111 Hilo. 
\Ve 11:t\re n specitnen (No. 04027) 14.5 inclies long, fro111 Ilonolulu, :tnd liave exaininetl onc obtained 
I)y Dr. JenBitis a t  IIonolula. The spec*ies was fount1 abundant : ~ t  Hilo. I t  is titken with the trolling 
hook in the ope11 sea, ancl is one of the l~es t  game fishes of the islands. 

Sco~r~bo .  1ltct;ard LacbpOdc, Hisl. Nul. I'oius., 111, '3, 1801, between 6 and 7 S. lat., on coast of New Guinea. 
Sco~riber voclici Itisso, Ichtli. Nice, 105, 1810, Nice. 
S~:o~nher bislta' R~tfinesclnc, Carttttcri, 45, 1810, Palermo. 
TIIU~IILILIY 1~ockea7i1~s R~YYO, Eur. llbrid., 111, 417, 1827, Nice. 
Ali.cis oal!luria Cllvier 8 VlLkncienncs, Hist. Nat. Poiss., VIII, 139, 1831, Mediterranean. 
d~i.eix Icr1rl,ei1ioso1sa Bleckcr, I~tturtti J I L ~ ~ I I ,  in h ' r r t .  Tyde. Ned. Inil., VI,  1x64, 408, Nagasaki. 
dlcsis th!l~ir~oides Bloekcr, S I L L .  Tyde. Ned. Ind., VIII, 301, 1885, Tcr~iritc, V, Ternate. 
; Iwcis thnnird, Jordttn ck E\-ermt~nn. Fish. North S: Mid. An~er., 867, fig. 366, 1'1. CXXXlII, 1896; .lord~n~ S: 1Sverman~i, Amcr. 

Food and Gnmc Fishes, 277, 1902, ~ v i t h  fi~urc; Jenkins, Dull. IT. 8. Fish Comm., XXII, 1902 (Scpl. 25, 1<&3), 441 
(Honolulu). 

Genus 99. GYMNOBARDA Gill. The Little Tunnies. 

This gellUA differs fro111 T1~11n~~1i~ (1) in the absence of teeth on the vomer; (2) in the complete 
absence of scales outside of tile corselet, while it: Tl~iinvt~~s of the Y R I ~ I O  size the skin is co\,ered \\.it11 
stnall scbales; the limits of the corselet ill the tunny and albicore arc obscure, so that i t  can not properly 
Ije said to be a distinct character in tbose species; and (3) in  an i~nportant osteological character, 
namely, the peculiar developme~tt, in the form of :I network or trellis, of a portion of the abdornillal 
part of the backbone, between the \,ertebr:t. proper and the hremapophyses; vertebrzc 38. Species of 
srllaller size than the tunnies, also pelagic and of little value as food. 

811?nnosardl& Gill,  Proc. Ac. Ntit. Sci. l'hiln. 1862, 1% (rc?~icolor). 
Tlrynnt~s hitken, Spolin. Atlutltica, 460, 1880 (pelamt~x); not 01 Cnvicr & Valenciennes. 
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Thrnnichthys Giglioli, Catal. I'esci Ituliana, 25, 1880 (thunninu): not TI~yn7~ichtl~ys Bleekcr, a gelllis of C!ly>rinidz. 
Enthynnus Liitken MS. (in lit. Feb.. 1881), Jordan & Gilbert, Synopsis, 429, 1883 (tl~unwi?aa). 

a .  Lateral line with a decided curve below second domal; 4 lengthwise stripes on sides of body below 
lateral line ............................................................................................. p elamis, p.172 

au. Later111 line without distinct curve; no stripes below laterf~l line ...................................... .alletteruta, p. 173 

125. Gymnosarda pelamis (Linnans). "AHu;"u Ocean Bonito. Fig. 64. 

Iiead 3.5 in length; depth 4; D. xv-12-VIII; A. 11, 12-VII. 
Body oblong, robust; lateral line making a decided curve inlrnediately beneath the second dorsal; 

corselet strongly developed, covering the entire space between the diagonals connecting the posterior 
extremity of the spirious dorsal and the base of the pectorals; posterior margin of preopercle about 1.5 
in inferior niargin; pectorals reach vertical from tenth dorsal spine. 

Back bluish; belly silvery; 4 brownish stripes on each side of belly, parallel with the lower curve 
of body; no spots below pectorals. 

IVarm xeas; pelagic; not very comInon, north to Cape Cod and Uerrnudae on the Atlantic coast of 
America; once recorded fro111 California. 

r l  specimen (No. 04439) 32 inches long, frorn Honolulu, is described as follows: 
Head 3.3 in length; depth 4.4; eye 7.75 in head; snout 3.2; maxillary 2.7; mandible 2.3; gape 2.7; 

interorbital 3.6; D. xvr-12+8; A. 11, 12+7. 

Body rather short, stout, not cornpremed; llead a11d caudal petluncle uniformly pointed; head 
rather large, lung, conic; snout xnlall, sharply conic; nlouth moderate, the jaws subequal; 1naxil1al.y 
reaching nliddle of pupil, s1il)ping under preorbital, width at tip 1.7 in eye, lower edge convex, fitting 
irkto a concavity in mandible; teeth sinall in both jaws, none on voruer or palatine; short, sharp teeth 
on base of tongue; interorl~ital space broadly convex; eye rather small. in anterior half of head; opercle 
and preopercle wit11 fine but soft ~ermtions; caudal peduncle short, depressed, and strongly keeled; 
origin of spinous dorwal  lightly behind basc of pectoral, thc anterior spines produced, 2 in head, the 
fin folding in a groove; distance between dorsal fins very short, not exceedi~lg diameter of eye; anterior 
ciorwal ray produced, 3.1 in head; anal similar to soft dorsal, its orjgi11 under laat dorsal ray, its anterior 
rays produced, equaling those of dorsal; caudal extremely broadly forked, the lobes small, scarcely 
exceeding snout and eye in length; pectoral moderately long, pointed, 1.1) in head; ventrals shorter, 
2.75 in head; corselet well developed; a large naked area on side anterior to line connecting origin of 
soft dorsal to tip of pectoral; lateral line with an irregular arch above the pectoral, thence descending 
in an irregnlar wavy line to keel of caudal peduncle. -- 

a111 ancient tradition the "Aku" ~ ~ r i d  the "Opclu" (muakcrcl) aceompt~nied Pili on his voyc~gc to Hawaii. " d k n .  
helped to paddle the canoe, and "Opelu" calmed the winds when too strong. 



FISHES O F  HAWAIIAN ISLANDS. 173 

Color in alaohol, 1)luisli Illark above, pale on sides, wllitisll below, lower part of-side with 4 1)roacl 
bluish-black lines, broadest posteriorly and separated by broad silvery I)ands, whicl~ :%re broadest 
anteriorly. 

Tlie above description based upon a. specimen (No. 04439) 32 inches long, obtai~iect in the market 
:tt Ilonolulu. We have another specimen (No. 04440), 27 inches long, fro111 tlie sanle place, and also 
the head (No. 04018) of a large example seen at  IIilo. I n  the collection made by Dr. Jenkins is a 
sl)eci~nen (No. 798), 14 inches long, which does not agree fully with rurrent desrriptions oi this s~)(~c~ies. 
I t  has 6 narrow brown lines along lower part of side i~lstelttl of 4, ant1 there is a llnrrow row of blunt 
tul)erc~ilar teeth on each palatine bone. 

l'llis species is pelagic and occurs in all warul seas, being ttbundnnt about Ha\vaii in summer. 1 t 
llas been found on tlie Atlantic coast of A~nericaa as far nortlr as Cape Cod, and it is frequent about the 
Rer~nudas. I t  has been recordetl from the coast of sonthern California. 

Sro7r~ber l)elri~six 1.in11iens. Syst. NII~., Etl. S, 297, 1758, "in pelago inter  Tropicos." 
S,nrrlh(>r prlarrrLlrx Lt~cCpi.do, IIi81.  NIL^. I'oiss., 111, 14, 1802; altrr I,ir~nrens. 
Tl~!~rr r r r rx~~f~ ln~rrys ,  Cllvier 't Vt~lelloicl~nen, Ilisl. h'sll. I'oiss., V111, 113, 1831; lifter Lillnrens. 
Qyiri~wxnrfla pf~kllrlis, JortlILll &.! Ercrn~ri~~n, Fislles North R I I ~  bliri. Alller., 868, 18:Ici (0c:t. 3) ;  Jordan & Evermanu, A r n e r i t ! ~ ~ ~  

Food tiurl Ollrnc Finhen, 274, 1902; .Tcnkinn, B1111. U. S. I'i8l1 Colnm., S S I I ,  19W (Scl~t. ?3, IcMX)3), 441 (Ho~~c~luln). 

126. Gymnosarda alletterata (Itafinesqne). " T<&1oak6r:111;" Little Tunny; J3onito. Fig. 66. 

lIcad 3.6 in length; depth 3.9; rye 5.4 in head; sriout 3.3; interorl)ital 3.75; ~ ~ ~ a s i l l a r y  2.5; 1). 
~ \ ~ - 1 2 - ~ r r 1 ;  A. 13-7; gillrakrrs 224-9, serrate, longest nearly eclowl to eye. 

J301ly rol>ust, srarvcly v o l i ~ ~ ) r ~ s s r ~ l ,  abruptly c.ontravt(~tl a t  c5:tu&d pcbtln~lcle, least depth of latter 1.3 
ill It.:ist, \\.idtlr, strongly kechlrcl; l~ ra t l  long, sul)ronit.; snout pointcvl; jans snk)eq~~al, lo\\ sligl~tly tile 
sIlorter; teeth on 1)oth jaws ant1 ~)al;rtinc. nrcli, the latter w r y  n~innte; those on ja\vs s~null, sharp, 

cbonic-, wide set; tongue long, ronnded, free, a thin flap on carh upper sitle n:lrro\ring posteriorly, 
giving a trough-like appearance; ~nasillary reaching center of pupil, slipping nntler the preorbital for 
nearly its entire length; eye ~lloderate, higli, anterior; intcrorbitiil ronntletl, widc.; ol)erclc broad; fins 
slnall; t1ors:ll ~ p i t i ~ s  stiff, 1o11g?ht equal to snout and rye; soft dorsal yrry low, its longest ray not quite 
(~(11laI to its h u e ;  c-antlal c2rence~lt-shaped, lobes equal; base of anal fin equal to longest ray, ib origin 
llntler I)onterior I ~ R P  of soft tlorsal; pectoral short, reaclling sligl~tly beyond ventrals past ~niddle of 
first dorsal, longest ray 2.4 in henti, its upper bnse on n line with mid(lle of pupil; ventrals 8 in head, 
I)ase l)c.llilltl upper edge of pectoral; scales of caorselet and anterior tlorsal region c-omparatively large. 

color in al(soI~oI, I)li~c~ki~li blne above, ligliter below, bc~con~ing silvery on belly; b2tc.k with about 
12 ol)liq,lc, \ v : ~ ~ y ,  dark streaks, sc~p:imted by 1)luish silvery interspaces; side with 10 to 13 darker 
I,all(lH; HevcrHl black l)lotc311es size of pupil or sliglit,ly lnrgcr on side I)tlt\vet>il ventrills ant1 pectoral; 
fins (solor of I d y .  

'I'lle allove descripti011 k)itsed cehiefly on a spec*i~nen (No. 04019), 10.6 incahes long, from IIilo. \+'e 
llave one c,tll(>r spc~ritnen (No. 04020), 10 inclles l o ~ ~ g ,  from IIilo, rind one (No. 04025), 17.75 incl~es 
lollg, frolr1 IIonolnlu. 111 thc 111rger ( l ? ; ~ ~ ~ i ] ) I ~ x s  111~' spots on the side bet\\rern tllc ventml ant1 pectoral 
are fe\yer-only 2 or 3 in na~nber .  
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This species is colntnon in the lnarkets at EIonolulu nnd Hilo in tlic srunnic~, 1)eing taken witli 
tlie liook in the opcw sea. 

Scon~ber 07~arlril~?inc/al7i8 Gcoflrey St. I-lilnire, De.qrr. Egypt. I'oiss., pl. 2.1, fig. 5, 331, ~ibolit 1814, Red Sea. 
S'romher allellcrrilris Rnfinesrluc. Cnrnttrri, 4fi, 1810, Palerrno. 
Tlr?/irir?is lercrllinit~~a Itisso, Enr. M6rid.. 11, 414, 18?(i, Nice. 
Tli~~n?~us thicnninn Cilvier B Vnlencienncs, liist. Nnt. l'oins., VIII, 104, 1831, Mediterranean. 
Tli?/nn?~.~ brasilic71sia Cuvier & Vnlcnc:iennen, op. cit., VIII, 110. 1831, Brazil. 
Tlr!lnnirs l~re~li~~i~~rris Crlvier cCL Vnlencienncs, op. cit., VJII, 112, 1831, Mediterranean. 
G!/nrnosnrda ullclcrc~ln Jordan h ICvcrmnnn, Fish. Sort11 h Xlid. Amer.. 889, fig. XGG, 1'1. CXXXIV, lX!IG; .lordall h ISverninnn. 

Amer. Food and Gnme Fishes, 278, 1902; Jenkins, Hull. U. S. I'ish Comm., XXII, 1902 (Sept. 23, l(r03), 4.11 (1Ionollllu). 

Genus 100. GERM0 Jordan. The Albacores. 

Pectoral fins very long, saber-shaped, their Icngtli in tlie adnlt about two-fiftlis t l ~ e  lengtl~ of the 
body. Other\vise essentially as in Tlt~ii~rrits, to wliirli this genus is very closrly relntrtl. Size large, 
but much less than that o f  tlie s1,rrie.s of T11fc1,nu.u. 

Orr!/ntrs Carier. Risgne Animnl, Etl. I ,  IT, 514, 1817 (nlnlnngn); not Orr!/ir7~n R~lfir~enq~ie, A~inlg ie  rle In Nt~tlire, 1816, which 

Head 3.6 in Iengtl1; depth 3.9; eye 5.7 in hcntl; sno~tt 3; intc~rorl~ital 4; ~riaxillary 2.5; nrantlihle 
2.2; gape 2.7; D. r r ~ ~ - r r ,  12$ 8; A. I r ,  124 7. 

I3ody short, stout, fnsifortn, srarcaely comprcs~ctl, t lor~al ant1 ventral ~~rofi lcs  cnrvlng gr:~tlnally, 
hotly deepest :kt the ~nitldle; hmtl moderate, tiliarply rr~nics; sliont sliort, po~ntrtl, the ja\vs srll)rvlnal: 
ir~axillary reaching below llridille c ~ f  puljil, s l ip~~ing  11nt1er tlie thin preorbital; teeth on jaws in a ~ ing le  

row, small and bluntly conic, oilliforrn patch or1 volnrr, none on palatines; eye large, in miterior half 
of Ileitd; opt.rrles smooth, skin of prc~ol~ercnlar edge linrly denticul:ttr, as is also the Ilpper ccl~cb o f  
ctpercle; cautlal petluncle sicndrr, short, tlepressc~tl, lrast tlel~th not cxcbeetlirig half tlianlcter of ( y ,  t l ~ r  
least width 1.5 in eyr; origin of spinons dorsal slightly posterior to 1)ase of ~)rctoral, tlir. fir'it sl>inc* 2.5 
in I~ead, the fin folding c,ornpletely in a groove; soft dorsxl srltl anal sirnilnr, rays c.lrv:lted, c3ac.h :tl)ont 
3 in head; caudal very I)roatlly forked, each lobe i i l~o~t t  1.3 in I~ratl;  ~~c~c.toral l o l ~ ~ ,  slt>ntlcr, rc:~t~lt~ng 
origin of anal, insertetl I)elotv ]in(. of eye, the  Imgth c'cln:tlirig t1i:tt of head; vc.ntrals sl~ort,  fitting into 
a tleprecsion, their length 2.7 in 11rntl; srales srnall, c~ycnloitl, c~ovc.ri~ig entire I)otly, soniclvl~ai largrr 
along bark; corselet distinct, scalec: on it  large, co:cmcly ctenoitl. 
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Color in life of a spec-inlei1 (No. 0'3455), 17 inrhe,s long, fro111 ITonolu111, darlr djore, with steel-blue 
reflections; silvery \,elow; very faint l igl~t  \)antis, every otller one a solitl band xe1,awtetl by r o w  of 
spots cvr~r\ring down\varcl ant1 bac3kwartl from pectoral region to ventral line; sonle very fi~int in~lica- 
tions of sin~ilar narrow baritls bshintl pectoral, verticeal above, c~ur\~erl.l~ackwartl I)elo\v; soft dorm1 ancl 
anal and tlorsal antlanal finlets bright lemo~l-yellow; cautlal dusky wliite with yellow border; verltrals 
white on nntler surface, black abore, asnlall black spot on base of each; pectoral very dark-blueabove, 
black on sorface next I~ociy, silvery grayis11 blue on obposite snrfac,e; no (lark bantls or spots on body. 

Color in alcohol, bro\;nish black above, paler on the sitles, bluish-white below; fins all ciusky; 
l>ectoral aliilost blac.1~. 

T l ~ c  a1 bacorr is known from all related species by the bright gello\r color of the finlets. I t  reachrs 
a large size ant1 is ococasionally taken on the hook in thta open sea : U I ~  brought into the 111:wkets of 
IIonolulu ant1 Ililo. I t  is less cUolnmon about the IJa\vaiiau Islands, ho\vever, than in southern Japan. 
The .Japauc~se sltibi (gernto sibi) is apparently the same fish. 

,Sco~~lber ger?tln LncdpBde, IJist. Nut. Poirw., 11, SOX, nnd 111. 1, 1802, 1 7 ~  S. latitude and 103O W. longitude. 
' N I ? / ? I ~ I ~ ~ .  hibi Scl~legel. Famln Japan., I'oisq., 07, p1. M), 18.14, Nagasaki, Japan. 
G e r 9 1 ~  sibi, Soyder;Ball. U. S. Piah Co~nm., XXII, 11902 (Jan. 10, IYOJ ) ,  &!A (I lot~oh~l~~).  

Qenns 101. SARDA Cuvier. 

Body rather elongate, covered with stnall scales, those of the pectoral region forming a corselet; 
caudal peduncle slender, strongly keeled; head large, pointed, con~presscd; n~outll  large; teeth in ja\rs 

strong, c.onicaal, slightly co~nprcssed; similar teeth on the palatines, lmt nollc 011 tile rolller; 
illaxillary ]lot concealed by preorbital; gillrakcrs long and strong; first tlorsal long and rather lo\\., of 
18 to 22 rather stout spines, which are gradually shortened I~ehind; interval bet\veen the last spine 
all11 the second dorsal sllr "t; second dorsal s~nall, follo\v(~d 1)y 8 or $1 finlets; anal fin sinlilar, usllally 
wit11 one fewer finlets; l,,dred tins  mall; pet-torals placed below the level of tllr pupil; no air-bladder; 
pyloric cnca very ilumerous, de~ldritical; vertebr:~ nortntllly for~netl, 50 to 54 in number. yislles of 
rather large size, of metallic coloration. Two species kllowl, one fro111 the Ila\vaiian Islnnds. 

Snvria C~lvicr, Rhgnc h im. ,  ]Ed. 2, TJ, 199, 1829 (~)cl11n1!/8=8nl'flrr). 
l'elrr~ny~ (:uvicr h V~~letlricnncs, Hint. Stit. l'oisr., V111, 1.19, 18'11 (8altkI); 11ot J'eln?l~yx of I)nndin, n geinln ol ~nakcs. 

128. Sarda chilensis (Cuvier R: Valenciennes). California J3onito. 

Head 3.76; depth 4. i5 ;  D. XVIII-I, 12-VIII; A .  rr, 11-VI. IIead pointed, conic:tl, naked; n~axillary 
not reaching eye; teeth strong, curvc~d, about 40 in each jaw; pet-toral placlcd jnst bt401r the I e ~ ~ e l  of 
pupil, ficarrely half as long as head; gillrakers long, ~ t rong ,  16 or 17 below angle; csorsclet modrrittely 
developetl; lateral line u~~dulat ing,  tnaking a sharp curve below  oft dorsal. Dark ~netnllic blue; sidrs 
dubky; several blac8kisli stripes running obliquely ul~ward :~nd t)ackwarcl fro111 tile pcxtoral region to 
the upper edge of the tail, tllese variable in number ant1 direction. Length 2 to 3 fret; weight 16 
I ~ ~ u u d s  San Frallcisco to I'atagonia and Japan; abundaut nortll\varcl in summer; vcl-y si~rlilar to  the 
Atlantic bonito, Sardtc aard(t, but with the spinous dorsal always sllorter, its feuh sinlilarly coarse, 
dark red, and oily. 

A s1>eci1ne~l about 2 feet long recently received fro111 l3onolulo belongs without doubt to this species. 
IIeacl 3.5 in length; ~riaxilillry extending to a vertical througll posterior edge of orbit; (i dark ol)lique 
stripes on botly, the llpperlnost and lower ones being indistincbt; dorsnl with 18 ~ p i ~ l e s .  This is the 
first record fro111 H a ~ R i i .  I t  tends to add further probability to the snpposition that ,(irrd(~ Ii~jcolrrt(~ 
C;irt~rtl, from Ckilifor~lin, and. r5'urdn ori~lrlalis (Selllegrl), from Japi~n,  are folly ideuticnl with Strrdu 
C \ , ~ ~ ~ ? L S ; . Y ,  8s was indic:~t(~d by 118 ill ollr liishes of North and Middle A~nerica. 

JJelam?ld ~ I ~ i l ~ r h ~ i h .  Cllvi~r & V~llell~ienlle% Hiel. Nat. I'o~Rs., VIII, 103,1Ri1, Valparaiso, Chile; (:iintllor, ctrt., 11, 3 ( ; ~ ,  l(l(i0. 
I~elunjl,s orio~tttlix Tomnlinok & S(:lilcgel, FallIll~ Jtl l~o~~i( ' t l ,  I'o~sR., 99, 111. 5'2, ]X~IJ ,  Japan, 
I~cluarys li~&eolat,~ Girnrd, l'at!. R. H. 811rv., S,  100, I W ,  San Diego, Cal. 
Snyda cl~ilntaie, Jordarl 81 EvernlanI1, Bishcv North & Mid. Amcr., I, 87'2, 1806. 
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Genus 102. ACANTHOCYBIUM @ill. The Petos. 

Body elongate, fusiform; head very long, slender, and pointed, the mandible being longer than 
' upper jaw; jaws forming a sort of beak; cleft of rnoutli extending to below eye; posterior 1)art of 

maxillary covered by tlie preorbital; both jaws arrneil with a close series of trenchant teeth, ovate or 
truncate, their edges finely serrate; villiforlrl teeth on volner and palatines; gills as in Siphiah., their 
htninrc forming a network; scales small, scarcgely forming a corselet, those along tlie base of tlowal 
enlarged and lanceolate; keel strong; caudal spinous; dorsal very long, its spirles a J ) o ~ ~ t  25 in ncnrtl)er. 
One species, a very large makerel-like fish, widely distributed; especially ahnntlant, :il)ont the Floritla 
Straits. This remarkable genus n-rarks a long step from ,Yromberornorus toward the type of swordfishes. 

Arn?rthoc!lbiun~ Gill, Proc. Ar. Nnt. Sci. I'hiln. 1862, l!! ((mra=solu~~dri). 

129. Acanthocybium solandri (Cuvier & Valenciennes). " 01x0." 

Head 4; deptli 6.5; eye 5 in ~ n o u t ;  gape Inore than half length of heatl; pron:txillaries in front 
prolonged in a sort of beak, which is nearly half length of snout.; tcrth some~vliat irregular, tlie 
postt>rior rnuch the largest, all strong, serrated, :lboot 50 in each jaw. 1)orx:tl sl)ines inostly sn1)eqnal; 
lateral line tlescentling al~ruptly nnder sixterntl~ tlorsrtl spine, the highest, bel~intl niitlclle of fin, 5.66 
in heacl; tlorsal and anal lobes low; mutlal lobes short, \,cry a1)rul)tly spreatling, tl~cair length about 
two-thirtls lies$ pectoral 2.25 in head; corselet small. 

Color steel-blue; dark above, paler below; no distinct ~narkings; young faintly 1)arrcbtl; fins cnolorctl 
like the body. 

This fish is not abundant, but a. single specimen, 48 inches long, was necn by Doc.tor Jcnki~is  iil 
1889, in Honoluln, ant1 Mr. Snyder obtained it there in 1902. 

Tlie 0120 was said by the ancient I-iawaiians to be the parent of the Oprh~  (tnackerrl). 

C'ybircr~~ solnrrdri Cuvier 9r Vnlencienneu, Hiht. Nut. I'oiss., VIII, 192. 1831, open sea of the Pacific, ex~~cl  lo~11111y I,nk~~own. 
Cybizim 8a1.a Lay Q Bcn~iett. Hecchcg'~ Voynge, Zool., 63, pl. 20, fig. 2, 184!1, Loo Choo. 
('!lbit~mpetua Poey, Mcmoriaq, 11, 234, pl. 16, fig. 1, 1860, Habana. 
9 A ~ i ~ ~ l t h o c y b i u ? , ~ j ) e t ? ~ n  Poey, Synopsis, 3(i3, 1868 (Cnba). / 

C!~lb~rrnr ?lera?lg Doderlein, Giorn. do Sc. Nnt., ]Ed. Rcon., VIII, 1872, Palerrno. 
Arn/?lhoc:,/l~ia~~~ r;oln?zdri, Jordan, Proc. U. S. Nut. >Ills. 1884, 119; Jordan & Evcrmnnn, Fish. North & hfirl, Amer., 876, In$)(;, 

Jordan & 15vcrmnnn, Amer. Food and Gnme 'i~hes, 288, IW2; .Tenkitrx, Boll. IT. S. Bisl~ Conln~., XXII, I902 (Selrt 
23, I W ) ,  441 (Honol1llll); Snyder, op. (*it. (Jirn. 19, 1904), 5'23 (Honolnlu). 

Family LIV. LEPID0PIDE.-Thc Escolars. 

Mac~kercl-like fishes with the body rather elongate, Inore or less compressetl, (,overed ~ v i t h  lilinute 
scales; lateral line varions, sometilnes obsolete, someti~ries wit11 a dorsal I)ranch; 11c.ad largt., co111- 
pressed, with very strong teeth, usually compressetl, sonte of the anterior canine-like; lower jaw pro- 
jecting; gill-openings wide, the membranes not unitetl, free from isthtrios; gills 4, a slit bellirid fourth; 
operclen in adult unarmed; in  young, the preopercle with radiating spines t ~ s  usual iri sconibroid f i~hes ;  
tlorsal fill long, a notch separating the weak spines from the soft part, w l i i ~ h  always fornlr a distinc~t 
lobe anteriorly, similar in  form to the anal fin; finlets: often present; canclal ~)ednncle slrn(ler, usually 
not keeled, the fin moderate in sizr, always forked; veritrals small, oftcn retluc-cd to t~ single spine; 
verte1)r:r. riumerolls, 32 to 53 in number; pyloric cccca rather few; air-blatlder ~isuall y present. Colora- 
tion metallic, us~rally brilliant. Genera about 6; species abont 12. Fishes of tlre higlr seas, witlely 
tli~tribnted ant1 clesc8e~lding to considerable depths; i~sually breeding ahont rocvky islantl~; niost of 
them usctl as food. The Lepidopid:~ are rlosely allied to the ,';coirthrid:t~, from wliirh they tlivclrgc. ill 
the tlircaction of the I l ( r i ~ J ~ i ~ ~ T i d : t ~ .  The surcessive steps are intlicatetl I J ~  tllr progressive elongation of 
the body, the ~)rogressive retluction of the ventrals and vertical fins, and on the otlier h:tnd 1)s t l ~ e  
progressive rlor~gation of the lower jaw and the specialization of tlie dentition. Dr. Tiitken calls 
attention to the fact that the 1,tpidopitl:r poescss a systeni of dt>rrnal or subc~utancoua ribs, rornposetl of 
slender I)ony filaments, close-set, directed backwartl arid. npwartl, and 1)ackwnrtl ant1 clownwart1 fro111 
the nletli:irr line. This csfiararter has been verified in Tftyr~ites, A%ulotux, ant1 Ocn~p~y//-r,u. 
(1. Body nlorlerntcly elongnte, the dorsrll spines fe~ver t l ~ r m  30, the finlets ~ ~ s r ~ r t l l y  few. 

h. Ventrttls ~r~c!ll rlevclopc(1, tllcir rr~rs I, 5 .  ................................................................. .Rtr?~ct/?rfi, p. 177 
Oh. \'entrtrl fins errclr rrdoced to a singlo spine ...................................................... . I ' - , . o~r~e lh i f~ /~ fh!~x ,  1,. 178 

((11. ljociy grc.t~tly rlongt~tr, the iloranl fir1 wit11 I L I ) O ~ I ~  30 N ~ ~ I I C S ,  tile R ~ ~ I I O I ~ H  p i ~ r t  ( s o ~ ~ t i ~ ~ ~ ~ o ~ ~ ~  wit11 t l l ~  soft prll.t; ~ I I ~ S I I I  ~ r ~ l d  
anal finlcta 6: dentition strong; ventraln I, 5, very stnn11. I,esrilisomu, p. 179 . ......................................... 
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Genus 103. RUVETTUS Cocco. 

Body fusiforrn, motlerately elongate, the skin covered with bony tubercles remote from each other 
and ol.)liqncly placed; lnoutll large, with strong tcctli, sonle of the anterior in cacl~ jaw c,:ininc-like; 
lateral line obscure, little developed; ahtlo~nen kcelcti; tail not kcelctl; tlorsals ntAar togetl~er, u.cll 
differentiated; dorsal ant1 anal each with 2 finletcl; ventral rays r, 5. Color black. One species. 
A large, tlcep-water fish, generally valuetl as food in the Tropics. 

Il'rincltrrs 0, Giorn. Sci. Sicilin, XLII, 2, 1829 (pretiosux). 
Acctm~thotlonrn C~~nlminc, Mem. Ac. Sci. I%cllcs-Lettrcs, l3rnncllcs, X, 1835 ( t e s ~ m i ? ~ c k i ) .  
Aplrcr~tn Lolvo. Tmns. Zool. Soc. Zond., 11, 1841, 180 (simnple~:). 

130. R u v e t t u s  pret iosus Corco. " TI~C~I,~L." Fig. 07. 

IIeaii4.15 in length; depth 5.4; eye 0.6 i11 head; snout 2.0; ~naxillary 1.9; gape 2.10; intcrorbital 
2.25; D. xrrr-rr, 15-11; A. 16-11; V. I, 6; 1'. 13; C. rx, 9 1-9, rrIr; prickles in about 85,-38 series. 

Body moderately elongate, compressed, the dorsal and ventral outlines very gcntly ctleratcd, body 
deepest uniler middle of pectoral fin, the outline tapering regularly to cal~dal; lleatl rather large, conic; 
snout long and pointetl; mouth large, somewhat oblique, nlaxillary reaching posterior line of orbit, its 
greatcst width nearly 2 311 eye, the gape reaching anterior third of pupil; lower jaw long, slightly pro- 
jecting, its sides forming an acute angle; teeth strong, canine-like, a single row in cxatbh jaw ant1 on cach 
palatine; about 5 large, 1)ackwardly directed canines on the vower; tccth of jaws larger on sides 
than at  tips; eye large, entirely above axis of body, chiefly in  anterior half of head; intrrorbital upace 
broad and flat; anterior nostril nearly round, the opening directed forward, lnidway between ,tip of 

Fro. G7.-Rut~rtf1tnp~etio~t1~ Cocro: from our IInwniiati spct~imc~l. 

snout ant1 middle of pupil; posterior nostril a long, vertical slit, opening backward, its lengtli 1.5 in 
pupil; gillrakers short, but strong, si)arsely placetl; opercular inargin soft, the spine obscure; belly 
with a low, broad keel; caudal pedunrlc nearly round, its least depth equal to its least width or about 
2 in snout; fins small, origin of spirious dorsal over edge of operc.10, its distance from snont equal to 
half of head; spinoufl dorsal low, the spines slender, fqlding in a groove; distance between tlorsals 
short, 1.5 in  eye; origin of soft dorsal anterior to  that of anal, anterior rays elevated, their length 
equal to RI IOU~,  the last ray scarcely greater than pupil; distance bc'tween Ir):~sr of I:mt dorsal ray and 
first my of dorsal filllet 1.4 in eye; length of secbond ray of tforsal finlet 2.2 in ~ n o u t ;  distance fro111 base 
of dorsal finlet to cautlal 1.6 in snout; anal similar to soft tlors:il, its origin so~ne\vhat posterior, its 
anterior rays elcvatcJ(l an({ about equal to tllose of dors:il, base of fin sonlewhat ehortrr than that of 
soft dorsal, length of last anal my equal to th:~t of last dorsal ray; anal finlet with 2 rays mld entirely 
similar to dorsal finlet; caudal large, broadly forked, :L nutnbrr of supporting spinecl along each edge, 
the lobes 1.0 in head; pectoral short, 2 ill head; ventral shorter than pectoral, 3 in  lieact; skin covered 
with .qlnaII, irregular, somewhat embedded, cycloid scales, aniong which are rows of glossy forked 
priokleg, arranged sonlewhat definitely in rows, cach with 2 sharp points ant1 2 or 3 roots; scales of 
head very s~nall,  densely covering top of head, cheeks, and operc:lcs, the heat1 cyerywhere, except tip 
of 811011t, rollgh to the toncll; I)ody wit11 numerous small but conspic~~ous pores, u s ~ ~ a l l y  a t  1)ases of 
the prickles. 

Color in alrohol, dark, dirty brown, tllc prickles showing as ligl~ter yellowish silvery lines; fins 
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We have one large example of this species, No. 04314. Tt has a total length of 4 feet 6 inches, 
measured from tip of snout to tips of middle caudal rays, and weighs, after eviscer;ttion and haying 
been in alcohol several ~noriths, 40 pounils. This speciinen agrees with current ciemcriptioiis except 
that the tlorsal and anal spines and rays are somewhat fewer. I t  was sent us by Mr. E. I,. I3erntlt, 
inspector of the llonolulu market, and furnishes the first record of the occurrence of this species in 
the Pacific. 

Ruvettlw prrtiosux Cocco. Giorn. di Scicnze per In Sicilin, XLII, 21, 1829, Messina; Goode R: Bonn. Oocnnic I c l ~ t l ~ . ,  196. 1890; 
J o r d ~ ~ n  & ICvcrmnl~n, Fishes Nortli nnd Mid. Amcr., [, 879, lR9(;; . lonlr~r~ Q Rvcrmnnn, Anlei-. 1"tmd nnd Gr~mc l'ishes, 
289, 19M; Sliydcr, Boll. I T .  8. Fish Comm., XXII, 1902 (Jnn. 19, 1904). 523 (IIonolul~i).  

7ktraf/o~1iir?~n si~ftp1c.c Lowe, I'roc. Zool. Soc. 1,onA. 1833,143, Madeira. 
R o r ~ d f r ~  lc111mi71kii Cnnln~inc, Giorn. Sri. c t  Lilt., Pisn, 7833; vide I'oey. 
Acu7rthoclerrncr. lesr71rinkil C~nltrninc, No~lv. hlcnl. Ar. Sri. Belles-Lcttrcn, Ilrl~xc!lles, X, 0, 1'1. I, 1837 (.Tnl~, a7, ISR:,), Sicily. 
TIr?/rsites ncci71lhorlc.rma Lowc!, Proc. Zool. Soc. Lond. 1839, 78, Madeira. 
RIIIIC~~ILX tc71~~ninkii. V~tlcncienr~rs,  I'oiss., in Webb & Berthclot Nat. IIist. Cttnriry Islands, II,i12. 1'1. I I ,  1 ~ 7 4 4 .  
~ p l l l r ~ l ~  ~i~ll~l[e.I:, I A O \ V ~ ,  T ~ I I I I ~ .  %ool. &)c. I.oIl(l., 11, 1841, 180. 
Tlr?lrxiles nrrholari* I'oey, Mcmorinn, 1, 372, pl. 32, fig. 1, 3851. Havana. 
Tltyrsilespretiosua, Giinthcr, Cnt., 11, 351, 1860 (Moditcrrnncm~). 

Oenns 104. PROMETHICHTHYS oill. Conejoa. 

Body elongate,  lender, fusiform; mouth large, with 2 st,rong canines in front of each jaw; 
spinous tlorsnl long, contiguous to tlie soft, wl~ieh is rather high; 2 finlets above and 2 belo\\.; 
pectorals colnparatively low; caudal without keel; ventrals reprc.scnted by a pair of minutc sp inc~;  
no dagger-shaped spine behintl vent. Preopercle unarmed exc.ept in young. Lateral line dcscentli~~g 
in an oblique line, nnilulating below the front of the  pinons dorsal. Scales very minute, snlootli. 
Voracious fishes of t,he open seas, reaching a moderate size. 

J'ronnelhe~ts Qnoy Q Gnirnnrcl, &IS. 
I'romdhrus Lo'ivc, Trnnr. Zool. Soc. Lond., 11, 1841, 184 (nlln7~tic~te); name prcoccnpicd. 
PDicrott~s Gt~nther,  Cnt., 11, 349,1860 (cl~.nrnt~ih). 
I'ron~cllrichth?/a Gill, Mem. Nnt. Ac. Sci., VI, 115, 123, 18%3 (ntla7~tirus; s t i b ~ t i t ~ ~ t e  for Proinrthe~is ol Lowe). 

131. Promethichthys prometheus (Cuvicr & Vslencienne~). Plate 29. 

Heat13.5 in  length; depth 7.8; eye 5 in head; snout 2.6; interorhital G . l ,  in eye 1.3; n~anillary 
2.2; ?I. XIX-I, 19-11; A. 11, 17-11. 

Botly sul>fusifonn, elongate, low, uniform, compressed, slentler; head long, cnmpres.srd; snout 
long, lower jaw tlie longer, roundect, with 2 long, sharp, onnine tceth in front, slipping outside 
upper jaw; teeth on both jaws, Yomer, palatines ant1 tongue, the latter s~nal l  and villifor~n as arc those - -  - 

011 tile palatines, those on vonier 6, long :tnd fang-like; rather blunt, wide-set, conic teeth in jaws; 
tongue thick, rather pointed, free for a short tlistance; ~naxillary reaching nntcrior ctlye of pnpil; 
mandible reaching vertical sliglltly beyond posterior edge of pupil; eye large, ~netlian; i~iterorl>it:tl 
concave with a deep groove, pointed pohteriorly; li~itldle dorsal spines liighffiqt, about 3.2 in llcatl, last 
spine over vent; caudal forked; anal and soft dorxal himilar, highest anteriorly; clorsal and anal tinlets 
2 each; vcntralx each composed of a single spin(. ak)ont aq long as eye, the base slightly anterior to base of 
pectoral; pectoral 2 in  head; scales slr~all, thin, cycloitl, deciduous; lateral line straight to under fourth 
tlorsal spine, thence abruptly downwart1 ant1 I)ackward, reaching a line on ~nitltlle base o f  pectoral a t  
the tip of pectoral, thence straight to fork of caut1aI fin, running on lower sitle of caudal petlr~ncle and 
rising slightly on posterior portion of peduncle. 

Color in alcohol, nnifonn blackisli brown; Ileatl black; fins all tl;~rk, dorsal incmbranes black. 
The above description based lipon a speci~ncn (No. 04215) 113 inrhes long, ohtainecl a t  IIlonolulu. 
Tliree other exa~nples were obtained a t  Ilonolulu (Nos. 04213, I4 incl~en; 04214, 15 inclicls; allti 

04216, 8.5 inches). We are unable to discover any differences between these and Japanese specimen~ 
with which we have coiriparcd them. 

Grmp?lliis pronzcll~ux C~ivicr Q Valcncienne~, IIint. Nnt. I'oisr., VIII, 213, 1831, St. Helena; Vnlcncicnne~, 1~11th. Ilcs 
Cnnarics, 51, 1'1. XL, 18:jti-1844 (Cnnary Inlands). 

Qmipylrtx ~olci~trlri Cuvicv C? Vnlc~irlrr~ncu, IIisL. Nnt. I'oisq., VIII, 216, 1X31, New Holland. 
I'ronietherrx nllnntiriih I,owc, Tmns. Zool. Sop. Lond., 11, 1841, 181, Madeira; Lowe, I'rot*. Zool. Soc. Lonrl. 1839, 78, Lowe, 

Flstlcs of MaAcirn; I ,  141, 1)l. 20, 1813; Gill, I'roc.. Ar. Nttt. Svi. I'l~iln. 1862, 120; I'ocy, Sytlo[)sin, 11, 304, 1x68 (Cabn); 
I'oey, Enurnoratto lY?icbic~m Cubc~ibillm, 73, 1876. 



Bull. U.S.F.C. 19C 

ITH l C HTH 



FISHES OF HAWAIIAN ISLANDS. 179 

Thywilc.~ pi'ontctlteirs, Giinthcr, Ctlt., 11, 3.51, 1860 (&I<~deirn): Giintllcr, Cl~allolpcr Ilcp., XXII,  2fA. IXSi, 1~11cl XXXI, 7, 1XH9 
(north ol I l ~ t w t ~ i i t l ~ l  IRIILII~S); (ioodc, Arncr. Jounl. Sci. Arts, XIV, 291, l X i i  (13erm11d1~). 

IJro7rr,et6ichtlrys 11ron~rthc?br, Gill, Afc~n.  NIL^. Ac. Sci., VI, 1893, 116; Goo(le CC B ~ I L I I ,  Occnliic lchtl~yology, 200, 1896; Jordn~i X: 
Evcrmnnn, Fish. North Mid. Amcr., I, 882, 189fi, 

Genus 105. LEMNISOMA Lesson. Snake Mackerels. 

Body very elorlgate, compressed and band-shapetl, approacl~ing the form of ~~j ) idOj , l l s ;  Ileact 
long, pointed anteriorly, the lower jaw projecting, the nnterior teeth in upper ja\v very long, cnninc- 
like; scales nlinnte or obsolete; spinous tlorsal very long, of :1ho11t 30 spines; soft dor,ral low, b r~ t  
with a distinct lobe, silllilar to anal, nntl each followctl by 5 to 7 finlets; vcntnils I, 5, I)ut rstrcll~ely 
minute; c$:~ntlal fin rather small, well forlrccl; 1:ltcral line single, :trchcd anteriorly; vcrtcln.:t: 35 t 25=53; 
air-bladtlrr present. The yonrlp have the " I)ic.ro(us" form, \\it11 large henti, spinous orntrals, a ~ l d  
spinigerous preopercle. Doep sea. 

I,e?~c?ii'aoinc~ Lcmoll, Voyltge Coqnillc, Poiusons, 160, 1830 (th.tl~sifoirlcs). 
(?rrr?l?yl?is C~lvier 'C Vnlm~t~ictll~es, IIilit Nat. l'oixq., VIII ,  207, 1x31 (swpnts). 
Z!/phothyccz S\vainson, Ntlt. IIisl. Binl~cx, 11, 239, 1839 (col~~brr). 

132. Lemnisoma thyrsitoides Lesson. "Ilrcitlii~li pzcl~;." 

Head 5.25 in length; depth 17; D. ssx-I, 13-v; A. 11-1, 71-VII; V. I, 5; v c r t c b r ~  28 + 25=53; 
eye 7 in  head; maxillary nearly reaching frout of pu1)il; car11 jn\v with a, series of coinprcsscd triaugn- 
lar, trenchant teeth; ahout G long c:minesin front of upper j:~\v, some of these with a11 e~n:wgination, as 
in ~Sl~l~!jr,~ntr; paliitines with a row of slllall teeth, none 011 volner; ust~ally :I single canine a t  tip of 
lower jaw; lateral line straight except anteriorly; tlorsal sl)incs slcnder; soft dorsal and anal small, wit11 
numerous finlets; pectoral pointed, rather long; ventrals rninutc. 

Color dark ~netallic blue. Flesh firm. Deep seas; n rare fish, widely distributed, reaching a 
length of 3 feet or more. 

A painting of this species made in IIilo by Andrew Garrett is preserv~cl by Dr. Francis Wetmore, 
resiilent in IIilo. The specimen cainc from Priua to the so~ith of Ililo. D. XSIX-II-\~II; caudal forked; 
ventral very short; tlomal tlivitletl. Tliere is also a ptinting in the collec:tioi~ of Mrs. J. B. Dillingllnn~, 
in Ilonolulu, c-allccl I '  IIa6liuli Puhi." 

Lc?ri?~i8orna t/i!/).~it~irlr~ LCSUOII, Voynge Coqllill@, 11, 160, 1830, South Pacific, near Paumotu Islands, lat. 17O S., long. rdl0  E. 
annp!lltcs 8rrpe11x Cnvicr & V~~lcnoicnncq, 1Iist. Nnt. Poi~s., VIII, 207, 1831, Martinique; Gunlllcr, Slidscc, 10(i, 111. 68, fig. U., 

1875 (St~ndwirh Iql~a~ldh). 
Gernpjllus cobr0cv Cuvior LL V~~lcncicnncq, op. cit., 211, Otaite. 
Ge?~~p]/lths oylai~lia?1~~8 l'ocy, Ncmorinh, 11, 246, tab. 18, fig. 1, 1861, Cuba. 

Body more or less co~nprcssed and often clevatetl, sometimes naked, or more usually covcretl with 
slnall, thin, cycloid scales; head rompresued, the orripital keel pro~ninent, nsnxlly trenchant; ~uouth  
of varying size, the der~tition vs r io~~s ,  the teeth generalljr s11~a11; pren~axillnries nsually potr:rctile; 
lnaxillary with or without a supplemental bone; preopercle usually c.ntire ill the adnlt, ill the very 
y o u ~ ~ g  arnled with 3 or nlore spines; lateral line complete, anteriorly :~rchcd, the posterior part 
straight, so~netirnes aril~eci with bony plates; dorsal fins Inorc o r  lrss separated, the spinous part rather 
weak, the spines usually tlepressible in a groove; anal fin long, similar to the soft tlowsl, always pre- 
ceded by 2 stiff spines, usually separate, but in the young often Inore or less colmected with tho fin or 
with each other; these sornetirnes disappear with oltl age, antl sornetirncs the spinous domttl also vnn- 
islxes; often a proc~ilnbent spine before tho dorsal fin; ventral fins thoracic, well developed, I, 6 ;  caudal 
petlul~cle very slender, the fin widely forked; pectoral fins narrow; gill-openings very wid(., the mem- 
branes usually not united, free froin the isthmus; gills 4, a slit behind the last; gillrakers usually long; 
branchiostegals conxnonly 7; air-bladtler present, often bifurcate behind; pseurlobranchim large, 
present in  all our genera, sonleti~nes disappearing with age; alsophagus unar~necl; pyloric cmca gen- 
erally nulnerous; vertebrrc fewer tlln~l in the r~cornbrit?:r*, u s r ~ ~ l l y  10 + 14 = 24 in number; first superior 
pharyngeal without teetll; second, third, and fourth separate, with teeth; lower phnryngeals sepamtc. 

Coloration generally metallic and silvery or poltlcn. Genera 29, species about 200, abounding 
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in warm scas, often nloving northward in summer, like the Xcombrid:r. They swim swiftly, often 
with the dorral tin al)ove the s~~r face  of the water. Most of the species arc wiilely distril)uted, a ~ i d  
nearly all are valued as food. 

........................................................................ a. I'rem~rxillnriex not protn~ctilc .Smniberoidea, p. 180 
rtn. I'remnxillr~rics protractile. 

h. All111 fin mmlch sl~ortcr tlltln the soft dorxnl, its bnsc 11ot longer thnn t11c a l , d o ~ ~ ~ c n .  
c. Dorsr~l I L I I ~  1inn1 fills without fitllets. 

(1. norsnl spinen 4 or 5, the cotlnccting mcmbrnnc dinnppcnrinp with age ............................ .iYnl~cvntc8, p. I81 
1112. Dors~il ~pilles nhollt 7, tlic connccting n~e~rrbrnne pcrsistct~t ....................................... ..Serioln, 1,. 1x2 

cc*. 1)orst;l and rinnl fills ench with n trvo-mycd dctt~ohcd linlct .......................................... .lCingirtix, 1). I85 
1111. Anril fin nbout Im long tm soft dorsnl, its Iltlsc longor tllr~rl nhflomcn. 

c. 1)orsr~I nnrl nnnl firls ench will1 n single dctncl~cd finlet. ......................................... Dccfrplcrrir, 1,. 1Xli 
re. Dorsal nnrl nnnl fins without lilllets. 
f. SIio111dcr-ginlle with a drcl) cross f~lrrow nt its junction with the isthmlls, nborc wl~icll i ~ - I L  fleslly pn~jec-  

tion; body clongntc ................................................................... Tv(ichiirrq~w. 1,. I!; 
ff. Shot~lder-girAlc nornml, its snrfr~c'c cvcn; boAy dcer~cr. 
g. Tecth of jaws 11ot fonnir~g villiforrri hnrlrls, but vnrio~isly in one or more scrim .............. Cn~o~~,qiix, 11. IW 
qr/. Tccth of jnws, if prcsent, forming villiform 111t11rls. . . 

h. No tcct l~  on vomer or palutinen; tcctll of j~tws r v n ~ l t i ~ ~ p  in  ndl~lts, somctimcs nppenring in  young ...... 
(!rtra?lr, 11. l!)i 

lih. Tccth prcscnt on vonler nnd palntincs; t cc t l~  of jnwv of udults present, persistent. 
i. Body oI)lo~lg, rlol tmlch clcv~ited; no11c <)I tllc (lorw~l rays filt~mentous ................. Camn!]oirlex, p. 198 
i i .  Body rhomboid, deep, strongly com~~rcsserl; first rays of (forrull more or 11~4s f i l~t inc~l to~~s. .  . .Alccli~, 11. 200 

Genus 106. SCOMBEROIDES LacBp'ede. 

Body compressetl, oblong or lanccolate; cautfal peduncle slender, not keeled; head short, corn- 
- pressed, at-ute; orcipitnl keel sharp; mouth rather large, with small, sharp teeth in bands on jaws, 
tongue, volner, palatines, and ptcxrygoiiis; jaws al~out  equal, the upper not protractile, except in tlle 
very young, in which i t  is ~novable as in other C'catmgic7:r; ~nasillary very narrow, lvith a su1q)lernental 
bone; gillrakers rather long; PC:L~PS mthcr narrow, but Illore or Ievu normally tleveloj)ed, en~bedtletl in 
the skin a t  different angles; lateral line unannctl; dorsal spines rather strong, 7 in number, nearly 
free in the adult; second tIorsa4 very long, its posterinr rays pencillated anti nearly or quite tliucon- 
nected, forming finlets; anal rather longer than soft dorsal, much 1argc:r than the abdomen, its last 
rays forming similar finlets; anal spines strong; ventral tins depressible in a groove; pectoral fins very 
short. Species few. 

Scomberoitle8 Lnc&pi.de, Nist. Nnt. Poiss., 111, 192, 1801 (Cor~lp11~~11a ncombevoidcx). 
Clmrinrmux Cavicr & Vnlcncicnncs, IIixt. Nnt. lioi%s., VIII, 307, 1831 (commcrxo?zian~~s). 

............................................................... n. Body dccp, inxiform, depth 3.6 in Icngtl~. .lolooparnh, p. 180 
................................................................ (1f~. Body more slcndcr, depth 4.3 in length nn~tcli-p?t,.i, p. 181 

133. Scomberoides tolooparah (ltiippell). ".f,ctc." 

IIeacl 4.25; depth 3.5; eye 4; snout 3.5; interorbital 3.75; maxillary 1.9; D. ~ I I - I ,  19; A .  11-1, 18. 
Body fusiform, co~npressctl; Ilead inotlerate; snout rather narrow, pointed; j a w  subcqual, lower 

the longer antl pro~rlinent; mouth sligl~tly obliclue, rather large; edge of aI)per lip on n line with 
upper edge of prlpil; hula11 bands of setifortn teeth on vomer, p:datines, antt tongue, those on lower 
jaw slightly 1:irger ant1 in 2 ToIV8, not banile(1 anteriorly, those in ~ ~ p p c r  jaw si~rlilar hut sn~allcr, in 
1 row, bandctl anteriorly; ~nasillary reaclling slightly pmt posterior edge of pupil; eye slightly almre 
rnetliarl line, anterior, not qnito as long a? snout; (lorsal spines broad, fiat, low, longest about equal lo 
eye, tip of last spine rcarhing origin of soft tlorsal; longest soft dorsal ray 2 in head; cautlal tlccpiy 
forkctl, lobes rqual; anal similar to soft dorsal, its first ray u~itler origin of soft tlorsal, longest ray 2.4 
in heatl; tip of ventral reaching vent, antl equal to tip of pectoral, 2.2 in head; pector:~l 2 in ]lead, its 
anterior base slightly in  atlvance of base of ventral; lateral line hligl~tly nrchetl above pectoral fin, 
ilescentling to line untlcr base of soft tlorrtal, thence stmight to I),zse of caudal. 

Color in alcohol, bluish silvery above, white silvery 1)elow; 8 or 10 spots about size of pupil, 
extentling on either sitle of lateral line to mitltlle of soft tlomal; a dark blotch on upper anterior soft 
dorsal, similar spots on each tlomal ray; cautlal dusky, otlier fins pal(>; no spots 011 anal. 

The above clesrription 1)metl chiefly on a specimen (No. 02927) 8 inches long from I lo~~o!nln.  
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This fisli nl)l)cars to be fairly co~li~riori. \Ve obti~i~ietl i t  a t  IIonolulr~, Ililo, aritl Waialua. I t  was 
obtaiiletl a t  I-Ionolulu also by Jer~kiiis, \Yootl, a i d  Jordtni aud Snyder. 

01ir ~lu!i~erous specitnens are I to 10.25 iiiches long. 

Licliia bbo- l~erf ik  Rii~)pcll, Atlas a11 der Rcise ill1 Ni)rdl. Afrikn, 91, lX"X, Massowah; 1101 Toloo 11oruh Itussell, Fisl~. Viatl- 
ga l~a ta i~ i ,  11, 29, pllitc 137, 1803, wliicl~ is nonbi~~o~ni t r l .  

C'liorir~en~i~u ?~~o~idct ta  Ehrcnbcrg in Cuvicr & V ~ ~ l c ~ i c i e ~ ~ l ~ c s ,  IIiut. Nat. I'oiss., VIII, 382, 1831, Massuah, coast of Abys- 
sinia, Red Sea, Trincornali, Ceylon (not Ruppcll, Klunzitigcr, 1)ay. I'ctcru); Steindachncr, Dcnks. Ak. Win- 
\l'ien, IAXX, 1900, 495 (Hotic~llllu). 

C ~ ~ I ~ I ~ ~ I I ~ I I L I L H  ~riat~rili t t?~us ( : I I V ~ C P  'Q V I L ~ ~ ~ C ~ C I I I I C S ,  IIist. NILL. l'ois~., VIII, SSZ, 1XY1, Isle of France, Mahe, vahicolo, Celebes. 
(:l~oril~l:rritis 1111ou]1cirah Kii~)l~cll ,  Ncue Wirbcllhicrc, FiscI1., 46, 1X37. 
1 Clrorir~es~tis so~~clilrelri Biccker, Ver l~.  UIL~.  Get~oot., YXIV; 1852, .I5 ( I I O ~  of Cuvicr & V u l c n c i c ~ ~ ~ ~ c u ,  Riil)11cll, Klunzingcr): 

Gi i r~t l~cr ,  Fiucl~c (lcr Siidsce, V, 138, 187G (pt~r t ) .  
Ciloritbcws8 (nloo Rii~)poll, Vcrzeicl~. MIIS, Scnokcnbcrg, S ~ ~ u ~ t n l o ~ i g c t ~  l?, 1852. 
CI i~~~~i r~~! r~ i~ i s  101 Riil~{,ell, Verrcich. MIIS. Sc~ickc~lbcrg, 12, 1S$2. 

Clrori~ierr~~cs loloo, Klunainger, Vcrl~. Zool. bot., Gcs. Wiel~, 1870, 4.17 (11ot 1olorrl)urah Itusscll, not CIioriricrrit~s loloo Cuvicr 
& Valencicllr~es, Blecker, I L I I ~ ~  Dt~y). 

Sco~nberoides lula, Jenkins, Bull. U. 8. Fiul~ Comm., XXIL,  ILK)^ (scpt. 23, 1W3), 441 (1101iolulu). 

134; Scomberoides sancti-petri (Cuvier S: Vuleiicietincs). 

Head k 3 ;  depth 4.3; eye 4.3; snont 3.6; iriterorbital 3.4; illaxilltiry 2; 11. VII-1, 30; A. 11-1, 18. 
Body laiiceolate, slender, aiitl co~npressed; head moderate, profile slightly depressed over eyes; 

snout rattler tiarrow, pointed; jaws sul)ctlual, lower being slightly tile loi~gcr and l ) r o ~ u i ~ i e ~ ~ t ;  i~ioutlr 
inocleratc, sligl~tly oblique; sniall bilntls ol setifor111 teetli oli vomer, 1)alatitles, ant1 tongue, tllose in 
lower jaw sliglltly larger :lid ill 2 rows, bn~idetl aiiteriorly; ill upper jaw si~llilar but sl~ialler teeth, in 
1 row, balided auteriorly; lllaxillary reacliiiig posterior edge of orbit; eye slightly above medial1 litie, 
ankrior, not quite so large :is snout; dorsal spines broad, flat, low, loilgest not quite eclual to eye, tip 
of l:tst spirle, when depressed, reaching origin of soft dorsal; loryest soft dors:ll ray 2.3 ill licad; cautlal 
deeply lorked, lobes equal; anal siiiiilar to soft dorsal, its first ray uiltler origin of latter, longest ray 
2.65 in head; pectoral reachiilg tip of ventrals, 2 ill Ilead; veiitrals 3.35 ill head, base slightly bel~ind 
upper a~iterior base of pectoral, tips reaching vent. 

Color in alcohol, bluish silvery above, white silvery below; 3 or 4 spots slightly larger tlian pupil 
below t l ~ e  lateral line anteriorly, 7 or 8 siiliilar spots above this line es te~ ld i~ tg  farther posteriorly; a 
large black blotch on anterior upper part of soft dorsal, a si~ililar smaller spot oil each followi~lg ray; 
anal pale; a spot tlie size of pupil oil mitldlo of secolid :~nd third rays; ventrals pale; pectorals dark, 
pale a t  tips. 

The above description based on a speui~iien (No. 04033), 16.25 inclles long, froill Lloilolulu. 
Tliis species does not itpl)ear to be c o l ~ l ~ ~ l o i ~ .  I t  was ol~t :~i~led by Streets, also by Giillthrr, 

St~i~idachner ,  Jortlali and Snyder, and by ttie Alhcctr~oss, but was not wcli by Jorilrills or Wood. Orily 
orlo example was secured by us. 

Jordari mid Snyder obtained orle specin~eli, 7.5 iliclies long, in 1900 a t  Jloliolulu. 
Cl~ori71e11~tln sa?ictl-11etri Cuvipr & Valet~cicn~~cs ,  IIist. X't~t. I'oiwu., VIII, 379. 11l1ttc 296, lS:(l, Malabar; Ci i i~~t l~er ,  Fixclic der 

Siitlucc, V, 138, IS70 (liixlgsniill, st it not^, Society, ~ I I L W I L ~ ~ I L I I  I S ~ I L I I ~ Y ) ;  Streets, 1h111. U. S.  NIL^. JIlis., NO. 7, 70, 1877 
(ITonolulu); Slci111111ch11cr. D e ~ ~ k a .  Ak. Winr. Wicn, LXX, 1900, 496 ( H o ~ ~ o l n l ~ ~ ) ,  

Scorr~bwieles su1ir-ti-1)etri, Slllitll SWIL~II,  PrOc. U. S.  NIL^. ~ ~ I I H . ,  V, 1882, 1" ( J O ~ ~ I I R ~ O I I  Isl~ncl).  
Sconiberoidcs salicli-petri, Jcllkins. Bull. U. S. Fisll Comm., XX11, 1002 (Sept. 23, 1'W3), '142 (IIonolulu); S ~ ~ y d c r ,  01). cit. (Jtrn. 

19, 190.i), 623 (Hol~olulu).  

Qenus 107. NAUCRATES Raflneaqne. The Pilot Fishes. 

This gcrius differs fro111 s ~ r i 0 l ~ t  ollly ill tile reductioll of the spinous tlorvrtl to a few (4  or 5) low, 
nllcoliliecteii spines. Tlle youllg, called Ntluclet.us and A\:~lslophorzru, liave tlie spitlev of tlie tlorsals 
connected by membmlle, and a tllore or less distinct strong spine at  the angle of tlie opercle. A single 

species, widely distributeil in the ope11 seas. 

& L f r ~ ) ~ ~ ) l ~ ~ s  Lae6pOd0, Hist. Nab. Poi~s.,  111, 311, 180'2 (~01L~l1l('tor '- dudor); not (:c:ritr~ri~t~~~ Blocll ~k ~ c n t 1 e i d c ~ ~ l 8 0 1 ,  wlii(:ll 
equals I'tiolia. 

flcllccratcu H~tfincuquc, Cll~~ltteri ,  44, 1810 ( ~ ~ f l t ~ l l c b r ) .  
~ ~ , ~ ~ ~ ~ i / ( l s  Ninding, Lellrb. N~rt. Piscllc, 108, 18:?2 (ctllctor). 
~ i t r r c l e r r ~ s  Cuvicr & V n l c n c i c ~ ~ ~ ~ e s ,  1Iist.  NIL^. l'ois*., I S ,  217, IS33 (~!o~I~~~).cPB(Ls .= y ~ l l n g ) .  
Xllatol)horus lticliardson, Voyage 1Ereb11s ant1 Te rn~r ,  52, 184.1 (very young). 
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135. Naucrates  ductor  (IJinn:eus). IJilot-fish; Ilomero; "Atinexation-fisli." Fig. G8. 

IIead 4 in Icngtli; depth 4; eye 5 in head; snotit 3.5; 1). IV-I, 26; A. 11-1, 16. 
Body rattier elongate, little co~ripressed; snout rather I~lunt; month terminal, oblique, small; 

inaxillary scarcely reaching orbit; caudal keel large, fleshy; pectoral short :nld broad; ventrals rather 
large. 

Bluish, with 5 to 7 broatl, dark vertical bars, extentling on the fins. 
Length 2 feet. A pelagic fisli, fourltl in  :ill warm seas; ocrasional on our Atlantic coast froni Cape 

Cod to the West Indies. 
The earliest evidence we have of tlrr ocbcurrenre of this fish among the IIawaiian 1sland.q iu that 

furnished by a painting made by Mrs. J. U. Dillingllaln from a spec-imen obbinetl I)y her in the 

FIG. G8.-hTtrttcrcttes ductor (L~III~ZIIY); trftcr Jorcllul and Evermu~ln. 

1Ionolul11 market. The painting was examined by us arid is untloubtedly of this species, which is 
loc:tlly known as "annexation fish," liavitig appeared at tlie date of tlie annexation of I-Iawaii to tlrc 
juristliction of the United States. A specimen in good cox~dition, collected by Dr. Julius Rosenstein, 
is in the rriuseum of the California Academy of .Sciences a t  San l~rancisco. 

Ousteroxlens rlrictor Linnrens, Syst. Nnt., Ed. X, 295, 1758, "in Pelago." 
Ur~slerosterta c~irtweb'b'or I)tlldorf, Skriv. Nut. Sclsknh. Kjob., 11, 1G6, 1800. 
Scozi~l~cr kn:lrc?itc!ri Blocll & Sch~~ei t ier ,  S y ~ t .  Ichttl., 570, 1801, locality not given. 
(:~IC~~OILO/~LR co~~Ziictor IJuc6pOde, Hint. Nut. I'oiss., 111, 311, 1801. 
Naricralcs J<~irJ(~rt~s I< r~ f i r~cn~ l~~e ,  Ct~nrltcri, 44, 1810, Sicily. 
i\'ntierutcs i71di~tis LC~ROII ,  Voytige C'oql~illc, 167, 111. 14, fig. 2, 1850, India. 
Xu~icrc~tcs noueboraeeasis Cuvicr & Vi~iet lc icn~~cs ,  IIint. Nut. IJoiss., VIII, 325, 1881, New York. 
Serlolo tlii8b.r~lr~ic1.i Cuvicr & Virlc~~cion~lcs, op. cit., IX, 217, 1893, Gulf of Bengal. 
Scriolu xuceinctn Cuvier & V~r lenc ic~ i~~es ,  op. cit., IX, 218, IXYS, between Cape of Good Hope and St. Helena. 
h'~triclcrrta coni~~~rex~its Cllvicr 8~ V U ~ ~ I I ~ ' ~ ~ I I I I ~ R ,  op. cit., I X ,  2.19, [)I. 2(i9, 1838, Molucca. 
N(~rrc1crrrs nl~l>ret~ialt~s Cuvier & Valenc ie~~r l c~ ,  011. cit,, IX, 251, I#:<:<, Indian Ocean. 
~\'urarlottn brctrh!lcei~lrrie Cuvicr & Vnlcnc:ie~~r~cs, op. (:it., I X, 253, l83S, Indian Ocean, Moluccas. 
AT(~r,tlertis ar~?zrtlrcrib. C~ivier & Vale~~cienries, op. (:it., IX, 251, 1833, between the  Cape of Good Hope and St. Helena. 
jVurcelcri~a lciica~~~ie Cuvier & Vttlcncien~~cn, 01). cit., IX, 255, 1833, between the  Cape of Good Hope and St.  Helena. 
ATaacrntcs ryic?~ol'hr!/s Sw~illsoll, Nut. Ilist. Pixhcs, clc., 11, 412, IXS9, Palerrno, Nice. 
,V~~ritrc~Irs serratus SWIL~I IY~I I ,  01). cit., 413, 1839 (on , S e o ~ ~ ~ b ~ r  ductor HIo(111). 
x~/xtopl~orrix sp., Kiol~r~rilxoll, Voyage IErcb~is fit111 Terror, 5'2, 111. 30, fig. 22, 1844 (young). 
T/I!/IIII~L~ ~>~IILJ)LIILS G r o l ~ o ! ~  ill Urtly, Cllt. Fisl~cs, 1'23, 185.1, Mediterranean Sea, Spain, America. 
Nut~crntes rlrattor, Giinthcr, CIL~.,  11, 371, 1860 (lJolpcrro, I%rrl~no~~th, hladcirrl, Ci~po Scris, so11111 I'rl(.ific, 11ort1l~cst c0118t of 

Amcricn); Jordn~i  & lCvermll1111, Fish. North Ji Mid. Amer., I, 900, pl. 139, fig. 379, 1896; ibid., Amer. Food cllld Game 
Fishes, 298, with figure, 1902. 

aenns 108. SEBIOLA Cuvier. The Amber-Fishes. 

Body oblong, ~noderately co~ripr~s.qed, not elevated; occiput and breast not trenchant; head u~llall y 
more or less conical, riot very 1)lntit; mouth comparatively large, with broatl bands of villiforni teeth 
on jaws, bngue, vorlirr ant1 palatines; a I)road, strong supplemental maxillary bone; pren~axillaries 
protractile; scales small, 1ater:ll line sc:~rc.ely arched, a keel on the caudal peduncle, not armed with 
bony plates; sides of head with sniall sc:lles; first dorsal with about 7 low spines, caonnecte(1 by 
membrane; seco~itl dorsal very long, elevatcci in front; anal similar to the soft dorsal, but riot nearly 
so long, shorter than the abdomen, preceded by 2 very stnall free spines, which disappear in old 
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fislles; rlo AnlcB; ventral Iins very long; l)ectoralu slit)rt ant1 I)ro:id; gillrakers moderate. Species of 
~notlerate or large sizc, often gracefully c:olored;  lost of tllenl valuetl aa food-fishes. 

Scriolic CuviQr, ROgllc Aoiiu1~1, 1Ed. 2, 11, 206, 1819 (~E~cl~ierili). 
,lILcrol,tcv!l.z Agussia, I'isc. Brasil., 104, taf. LIX, 1829 (cost~~o)~olitn); subslitutc for Scriolu, used ill ~ O ~ ~ L I I Y ;  not ~Uicvoj)teri~ 

IIub~lcr, 1816, n genus of insccts. 
%o~~i(.htlr!/s Swt~insotl, Nnt. IIist. Fislles, ctc., 11, 2.18, 1XS9 (fascialrLs). 
IIcilrclncclr~x Gill, I'roo. Ac. Nnt. Sci. I'l~ila. 1862, 442 (dr~n~erili); ~ul)?ititutc for Si:riulrt, nscd ill bottnly. 
I,~yidowi!gus Tllominot, Bull. Sci. Philo~n. Pnris (7), IV. 173, 1880 (i~b~celle~'i). 

n. No ncl~lcs on opcrclc; ntltcrior dorsnl rnys soulewl~nt clcyntcd, tllc loilgcst t~boilt 2.5 ill head; pillr~lkcrs on lower arch 
few, crbont 15.. .................................................................................... l~z~rytcvascews, 1). 183 

ua. Upper part of operelo denricly sorled; rrntcrior dorsl~l nlys ~cnrcely e l c~ t~ ted ,  3.7 ill 1ic11d; gillrlikcrs Inore 11111nerous, 
 bout 22 011 lower IL~CII. .  ................................................................................ 81)i~r11(1, 11. 181 

136. Seriola purpurascens Selllegel. "l'titakc~l~hltr;" ''h*aliciln." Fig. 09. 

IIeatl 3.75 in length; iiepttl 4; eye 0.5 in head; snout 2.9; interorbihl 3; inasillary 2.4, reaching 
ll~idtile of pupil; nlandible 2; gape 2.6; D. VI-I, 30; 11. I ,  19; sciiles abont 175. 

Body long and slender, the back scarcely elevntrd; Ilr:td large, not nlnc.11 collll>ressed; nloutll 
large, jaws equal and covered with broad bnnds of strong, villifornl teeth; vomer, palati~lem, roof of 

 non nth t o ~ ~ g u e  with sinlilar tectll; eye ~~~ot le ra te ,  lligl~ up, ill ~~ l idd l (*  of head; interor1)ital space 
strongly convex; ~naxillary very l~road at ti[), its widtli eqnaling eyeA, the supple~nc?ntal bone very 
1)ro:id; botly from origin of anal fin tirpering slowly to tht. short caudal pedrulc-lr, ~vllosc. lenst clepth is 
cbqi~al to eye and wllose widtli is son~ewhat greater; origin of spinous tlorral over ~lliddlc of pectoral; 
spi~les s~nal l  ant1 \vc,ak, longest somewhat greater tllan eye, the last o1)sc~ure; a~lterior dorsal rnys 
sornew11:rt prodac-ed, their length 2.4 in the head ant1 so~~lewliat csccctli~lg tllat of lollpest a ~ ~ a l  rays; 
cnud:~l widely forlred; pcctortrl mllort, its length cqualing clistanc*e fro111  ti^) of ~ n o u t  to 111iddle of pupil, 
its origiil s o ~ ~ ~ e w h a t  anterior to bame of vcntrals; ventrals son~ewhat lo~lger than pectoral, their length 
equal to s~lont rnld <.ye; ac:rles very small, c.vcsloid; 1ater:rl line well tlcveloped, nearly straight, cnrved 
sliglltly upwartl over  ti^) of l)ectoral, broadly a1lc1 rhallo\vly clecnrvetl nndcr iirst third. 

Color in life, upper part of body, Ilcatl, and tiril light brow~l, \\.it11 scales a t  certain angles s l l o ~ i ~ i g  
bluisll; lower parts lighter to whitish; a leluo~l-ytlllow btnltl from nppcr articnlation of ~nasillitry 
tllrough lower two-third3 of eye and ~ ~ l o l l g  whole length of hotly :IS wide ns pupil, bero~ning narrower 
alld losing itself on c-andal petlunole; iris cdgetl with yt3110w; edge of ca~ldal fin edged \\.it11 len~on- 
yellow; pec-tontl ant1 anal suffnsctl wit11 yellow; soft dorsal light hrown \vith show of yc.llo\\, on 
I>ostprior portiolls, more ~n:lrkrtl on outer ends of rays; s1)inous dorsnl lemon-yellow on grountl of 
light brown; \rclltrals \\,hitc on lowc?r surfacne, :;oluca\vh:lt dusky on upper surface. specilllen 4 illchcs 
long frorll Ililo had in life a golden stripe from head to tail. 
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Color in spirits, (lull olivaceous \vliitc above, paler on sicles, untler parts dirty \vMtish; fins all 
dusky white. 

The above ilescription basetl 111)on a sl)ecinic~n (So. 03410), 31 inches long, from IIonolulu nlarket, 
where several other large exantpies were seen July 18. A s~~la l le r  speci~ncn (No. 0:3304), 8 inches long, 
inay be dcac.ril)etl as follows: 

IIeatl 3.2 in lengt11; depth X.:3; eye 5 in 11e:itl; s ~ ~ o u t  3; interor1)ital 3.5; niaxillary 2.3; 1). rrrr-I, 
31 ; A. 11-1, 20; pillrakers 13 / 4, scrratc, longest three-fonrths diariieter of eye. 

Body rather fi~siform, co~nprcssed; 11ead it fourth longer than deel); ii~outli rather large; snout 
ronntletl; jaws subequal, the lower pro~rlinent and slightly the longer; I)road bands of villiforn~ teeth 
on jaws, vomer, palatines, and tongue; tonguca l)road, ronndetl, thin, and free for 111ost of its lr~igtll;  
n~ilxillary broad, 0.8 dia~neter of eye, reaching to center of pupil; eye just :hove nledian line, ante- 
rior; interorbital broatl and very convex; dorfial spines short arid weak, csonnectetl by nlenlbrane ant1 
folding in a groove; soft dorsal long and low, highest anteriorly, the longest ray about 2.5 in head; 
caudal forked, lobes n~otleratr, eqrral to tfistance from snont to edge of preopercle; anal siniilar to 
soft dorsal, the sj>ines very short and blunt, the longebt rays equal to snout; origin of alial under 
firvt tl~irc! of soft clorsal; ventral 2.1 in head; pectoral broad, falcate, short, 2.4 in liead, its lower base 
slghtly in advince 'of bare of ventral; lateral line arclied anteriorly, 110 caudal keel; scales s~nall,  
none on opercle, snout, and top of head. 

Color in  life, goltlen olivaceous on back, golden on side 1)elow lateral line and nil belly; 2 short 
tlarkisll postocular lines; tlorsal and anal rich orange, the dorsal wit11 narrow bluish cclge; c-autlal clirty 
yellow; pectoral pale yell on^; ventrals yellow, the r21ys whitisll; iris \vliitisli and bro\v11. Color in 
illcohol, grayish olivnceous above, becoming silvery white below; clorsal edged v i th  dark; other fins 
pale. 

Another example hat1 head 3.7; depth 3.75; maxillary broad, 2.2 to front of pupil; D. I, 29; 12. 1, 

20; color when fysh,  olive with a golden stripe from heat1 to tail. We have exa~nined a score of 
examples at  Iio~iolnlu, 4 to 31 inches long. This ~pecies has llitl~erto bee11 knot+ n orlly from Japan. 

S l e r i o l a ~ ) ~ ~ r ~ ~ t ~ ~ ~ c c u c c ~ ~ ~  Schlcgel, Fnunn Japonicu, Poisq., 113, P1. LXI, 1842, seas ofJapan; Ilicharduon, 1~11th. Chin., 271,lH.IF 
(after Schlegel) (Sen of Jupt~n); Snyder, Bull. 11. S. F i~h  Comm., XXII, 1902 (.Ian. 19, 1904), W3 (Ilor~olulu). 

Swiolf~ (ircrocriltutci Schlcgel, 1rali11a Juponica, Poiss., 115, 1'1. LXII, flg. 1, 1842, Japan; Richurdson, 1~11th. Chin., 271, I850 
(Canton). 

Xrbla ,,t~~nr/~~eradinta Fchlegcl, F ~ L I I I I ~  Jupo~~ic-11, I'oiw., 11.5, P I .  LXII, fig. 2, 1842, Nagasaki, Japan; Kicl~ardsor~, I c l ~ t l ~ .  
Chin., 272, 1Mfi (China). 

S~;r.iolu drcinwilii, Gunthcr, Cut., 11, 46'2, 1860 (Cllillii, 1)tlrt); Oiilllhcr, Fisc:llc dcr Suilscc, V, Ix, tai. Xt:, Fig. A ,  1x71; 
(IIawniiurl Ialnnds, part); Klnnzin&vr, Fivcl~e des mtl~ct~ Xeerc?.~, 1. 103. I884 (Red Bm, pt~rt). 

137. Seriola sparna Jenkins. LLKuliultc opio." Fig. 70. 

IIcad 3.7 in length; tlepth 3.7; eye 5.2 in Iieatl; snout 3.2; ~nclxillary 2.6; interorbital 3.5; 1). vi-32; 
A. 11, 20; sraies about 220. 

Body rat l~er  long, fusifon~i, not rr~uch compressed, the back grezttly elevated, tlie ventrill outli~ie 
little convex; head rather long, conic; rnout long, gently curved; nloutll large, little oblique, tlie jaws 
equal; ~r~axi l lary reaching front of pupil, itu posterior margin oblique, its width nearly equaling vertical 
dia~nnter of eye; tcctll in villiforrn bantls on jaws, vonler, and tongue; eye s~riall, anterior, in  axis of 
body; adipose eyelid ~noderately developed, especially bel~incl; interorbital space broad, stroiigly 
convex, the nape slightly keeled; lcast tlepth of caudal 11eduncle less than its least \viclth; preopercle 
entire; gillrakers longer than diameter of pupil, 22 on lower arni of first arch; spinous dorm1 low, the 
rays short and weak, the second spine 6.3 in head, tlle firht scarcely inore than one-third the second, 
the others regularly decreasing in le~igtli, the fifth shorter than the first; soft dorsal low, the iirst rays 
st-arcely elevated, their length 3.7 in  head; anal similar to soft dorhal, but ~ I L I C $  shorter, its,first rays 
1.25 in snout; caudal deeply forked, the lobee slentler, about equal, 1.3 in  liead; pectoral short, about 
2 in head; ventrals short, 2 in  head, reaching l e ~ s  than Iialfway to vent; body covered ?vith very 
sniall ~cales; cheek, prroperele ant1 upper part of opercle densely scaled, rest of lic2rd naked; breast 
scaled; lateral line nearly straight, slight arch above pectoral; scutev scarcely tieveioped, ~eroeptible 
only on the caudal petlunclc, where they are very weak. 

Chlor in al(*ohol, pale brownish or ~)urplisli above ~r i t l l  silvery reflections, lower part of side and 
under parts yellowish silvery. Itecently seen in the Waikiki aquarium. 
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Tlie al~ove tlescription is basctl up011 the type, 10.5 iliclles long, the o11ly example known, obtained 
b y  Dr. Je~ilrins a t  l l o ~ ~ o l u l u  in 1889. 

Scriolu al~arr~u Jcnkilis, Bull. U. S. 13811 Corum., XXII, 1902 (Sept. 23, 1903), 412, fig. 14, Honolulu; type, No. 608'15, U. S. N. 81. 
(field No. 742), cull. 0. P. Jurikir*~. 

Flu. i I.-.Swiol(i xj~urrrci Jc~lkins: Irom Lhc typo. 

Oenus 109. ELAOATIS Bennett. The Runners. 

13ody long and slrtitler; sec.ontl dorsal a~i t l  anal long, each wit11 one tletnchetl finlet, cotnr)osoti of 
2 rays, 1)ollind tlio rest of the fin; otller\\~isc csseritially as in Screriolu. One species, pelagic. 

ICl~ip1118 IIcIII~cL~, Kttrrtitiv~ Wlil~lil~fi Voyttge, 11, 283, 1810 (bi/lillr~ulatl~~). 
Scr iolir.lrlh!/x Hlrckcr, Nahlurk. Tydhc-hr. Nrcdurl. I1i(1., VI ,  I!%, 1Xb4 (bipi~~?~zi1~1tici). 
1)rcnpltia I'ocy, Mcmoriau, 11, 391, l X ( i 1  (~~iiirili l~tt~h). 

138. Elaga t i s  b ip innula tus  (Quoy & Gainlard). 

Head 4.3 in length; tleptli 5.5; eye 7.3 in head; snout 2.6; D. \.I-I, 25 4-2; A. I, 184 2; interorbitill 
2.9; niaxillary 3.1; il~antlil)le 2.5; scales a1)out 100. 

I<otly ol)long, pointed, the back little elevated; licatl ~noderately long and pointed; snout long, 
c,o~~ic, t l ~ c  jaws subequ;tl; ~nasillary broad, triangular, its greatest witlth 2 in  its length; suppleulenti~l 
~ ~ ~ a s i l l a r y  long and narrow, slipl>in:,. under the tliin preorbital; teeth in broad villiform patcalies on 
jail s, \.on~er, and palatines, tongue naked; eye s~nall,  sou~ewhat itntcrior; interorbital space l~road, con- 
ves; lweop(~rclc at~t l  operule entire; gillrakers about all be lo \~ thc  s ~ ~ g l e ,  cepllalic o~~csgr~tdnal ly sl~orter, 
longest about 1.5 ill  eye; liris ~notlentte; origin of spinous dorsal over tips of pectorals, the rays weak 
a11t1 sliort, foltl(~1 hotr~e\\~littt it1 IL groove, tllc longcst 2 ill snout, the fin not con~lected to soft dorsul; 
soft tlorsnl long ant1 low, tinterior rays elevated, longest 2.9 in Ilead, last ray equal to eye; 1:ut ray of 
tlors:~l finlet protloi-etl, its 1c11gtli 3.6 in Iieatl; distance between tlorsal filllet ztnd I ~ S O  of last dorm1 
ray I in eycl; distance fro111 last ray of dorsal filllet to base of caudal lobe 3.6 in  Iiead; origin of anal 
u~ider  about tho iifteentll clorbal rity, the fill very low, anterior rays slightly ele\.itted, the longest 4 ill 
heail; dctacl~ctl anal spines obsolete; caudal very deeply forked, lobes long and slender, tlieir length 
eclualirig distance fro111 snout to first third of 1)ectoral; pectoral short, scarcely falcate, 2 in lieatl; ven- 
trals about equal to pectoral; scales snl:tll, llalllerous, c-ycloid; head naked, except clicek and postocular 
region; scales on cheek in about 7 series; scales on uape and antedorsal region smaller than elsewhere; 
lateral line well tleveloperl, colltinnous, fornling a very lo\rr keel on last part of caudal peduncle. 

Color in alcollol, dark blue or leader1 above, becoming paler and yellowish below; under parts 
dirty white; fitis dr~sky, ycllowisl~, or olivaceous. I n  life 2 conspicuous blue bands on side of body, 
tllc upper beginlliilg at  orbit alld passing to dorsal niargin of mutlal petlunclt~, its w i d t h b o u t  equal to 
that of eye, tlie othcr beginning :it snout and passing along the lower n~argin of orbit across opercle 
alld above pectoral fin to the caudal; wuclal yellowish with a darker margin; rentrals and pectoral 
yellowish with some blue. 
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- The above description based upon a specimen (No. 04.1-43) 3 feet long ol)tainetl i l l  I-Ionolnlu ~narkct,  
which is the only record of the species in these islantls. I t  reaclies a length of 3 feet ant1 is fount1 in 
all tropical seas, on the Atlantic coast straying as far north as Long Island. It was obtained by Poey 
a t  Havana ancl was originally describeti from the Keeling Islands. 

Seriolo bii~i?~nulata Quoy & Gaimard, Voy. Uwnie, I, 363, pl. 61, fig. 3, 1824, Isles of Papous, or the archipelago between 
New Guinea and Celebes. 

ELugatb Iril~ienulutrts, Renrlett, Whuling Voy., 11, 283, 1840 (Pacific Ocean; 111dir~11 Arch.); Jorcluti J., Evermal~n, Fiuli. North 
& Mid. Amcr., I, 906, 1890. 

Scriolicldh!ls bi11in7rtilalzrs, Blcekcr, Nut. Tyds. Ned. Ind., VI, 1854, 196 (Butavia). 
Seriolaplnntilnta Poey, Mcmorins, 11, 233, 1860, Habana, 
Scrioliclrlh~sli7icolaLus Day, Pror. Zool. Soc. Lond. 1867, 559, Madras. 
IClaguLis pinnulatus, Jordan & Gilbert, Synopsis, 446, 1883. 

Qenns 110. DECAPTERUS Bleeker. The Mackerel Scads. 

Body elongate, little compressed, almost perfectly fusiform; liead short, pointed; mouth rather 
.rniall; jaws about equal, the dentition feeble; riraxillary rather broad, with a snpplenientitry bone; 
premxxillaries protractile; scalcs motlerate, enlarged for tho whole lcngtll of the lateral line, but 
s1)inous and bony posteriorly only; second dorsal and anal wcli wit11 a single detached finlet; free 
anal spines very strong; first dorsal well developed, persistent; pc'ctorals colrrparatively short; al~tlo- 
Illen rather shorter than anal fin; gillrakers long and slender. Species nulrierous. Only one known 
from the I-lawaiian Islantls. 

I)cccil~tcrris Blccker, Nutuurk. Tytlwchr., VIII, 417, 1855 (ktirra). 
Xrlsto?nutodns Gill, I'roc. Ac. Nut. Sci. 1'111111. 1862, 261 (ku~roitles). 
(:!ln~?ie~~i(lnc~Llitis Gill, 0 1 ,  cit., 2G1 (?~tncroh'omu). 
IC~~epigyrnntis Gill, op. cit., 261 (h?lr~odus). 

139. Decapterus pinnulatus (Eytloux & Souleyet). "Op~lr~." Plate 30. 

Heat1 3.9 in length; depth 5.5; eye 4 iri head; snout 3; iriterorbik~l4; ~riaxillary 3.4; ~na~t t l i l~ le  2.5; 
I). VIII-I, 32-1; A. 1-28-1; scutcs 25; scales 116. 

Ih~i ly ol)long, little conipressetl, allnost perfectly fusiform; head modcratr, pointc'd; ~nontli  wtlrer 
small, slightly o1)liqne; jaws cqnal; :I few very s~iiall teetli on palatines ancl tongue, no others evitlcnt; 
tongue long, narrow, rountletl, free for alniost entire lengtl~; eye slightly al)ove a x i ~ ,  anterior; :ttlil)ose 
eyelid covering nearly entire eye; i11terorl)ital wide, slightly convex; lo~tgest tlors:~l spill(. 2.2 in Ileatl, 
longest ray 3, origin of soft dorsal jnst over vent; caudal forked, lo1)ex ~notlcrate; a1i:tl tiinrilar to soft 
dorsal, its longest ray 3.5 in heatl; ventmls 2.8 in head; pecotoral scarccly falcate, 1.65 in Ilc.ai1, babe 
anterior to base of vc~ntrals; lateral line nearly straight from origin to intcrdorsal spacc, thencc grntly 
tlescending until over about fifth anal ray, whence it  continues straight to caudal fin; scales dec~iduons, 
enlarged for wllole length of lateral line, minute on nape and forward to interorbital space; sniall 
embedded scales on cheek, operc~le, preoperclc and prcorbital, rest of head nakctl. 

Color in alcohol, bluish silvery above, lighter below, becolning whitc on hclly; tlorsal fins and 
caudal with (lark punctulations, other fins pale; upper edge of opercsle with a 1)lac.k spot; base of 
pectoral (lusky. 

The above description is based on a specimen (No. 03306) 12 inches long from Iionolulu. I t  
seems to be a comrriorl fish a t  times a t  I-Ionolulu, where it  is highly prized by the natives a s  foorl. I t  
was first noticed hy Eyiloux and Souleyet. Jenkiris's specitneris were taken by Dr. Wootl and Mr. 
Mc(;regor. The idi>ntific~ation of this species with Decnplerns annclz-lielen:~ and Ilcctr2,tcrz~s n~nrundsi as 
Skindachner has inciicatetl, is apparently not correct. Our species is quite distinct in color in that it  
has no yellow or golden stripe or, in  fact, no yellow anywhere. 

Curanz11i~~ntibtus Kydoax & Souloyet, Voy. Bonitc, Zool., I ,  165, pl. 3, fig. 1, 1841, Hawaiian Islands. 
Dccaptcriis snnrt;r-helri~:r, Steindrrc8hncr, Denks. Ak. Wisq. Wien, T,XX, 1900, 495 (Hotlolnlu). 
1)ecapt~rnx mnon%irles .Icnki~lq, Bull. IT. S. Fish Comtn., XXII, 1902 (Sept. 23, 1903), 442, p1. 4, Honolulu. (Type, No. 60846, 

U. S. N. M.; field No. 2757; coll. Dr. Wood). 
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Genus 111. TRACHUROPS Gill. The Big-eyed Scads: 

This genus is close to C(irtr~lqus, differing ill the Illore elongate forin, and especially in the strucbture 
of the shonl(1er-girtlle, whicl~ has a deep cross furrow at itzi jnnc.tion wit11 the istl~mus, wit11 a fleshy 
projection above the furrow. Species few. Fonncl it1 :dl witrtrl seas. 

One species known fro111 tlie Ilawaiiaii Islands. 

IP,ncI~ilrol~h (3111, I'mc. Ar. NII~. Svi. l'liil~i. 1862, 131 ( ~ v t o r ~ o i ~ r ~ r h l l t r l l r r ~ ? ~ ~ ) .  

140. Trachurops crumenophthalma (Bloch) . ",~lX.ule; " "IT~lalnkc." Fig. 71. 

He:d 3.4 in length; depth 3.5; eye 3.2 in Ileati; shout 3.3; il~nxillary 2.3; interorbital 4.5; I). vtl-I, 
26; A. 11-1, 22; scutcs 35. 

Botly oblong-elongate, little compressed, the back not nlucll elevated; head long, ratlier pointeti, 
tlie lower jaw sonle\vhat projecting, lllaxillary reaching tnidtlle of pupil, slipping under tlic preorbital, 
exposetl portion triangular, posterior portion sonle\vliat uravy; eye very large, longer than the snout 
iind greater tliaii the interorbital midtl~; adipose eyelid strongly c1evelo~)cd; mouth ~noderatcl, some- 
what ohliqne; a single series of sniall teeth in  each jaw, very weak teetli on votner and palatines; a 
sn~al l  patch of teeth on tongue; slioulder-girdle near istlmlus wit11 a flesliy projccation, in front of 
whicll is a deep cross furrow; an ang19 at  lower posterior 1)ortioti of opercular region as in Clrcpea; 
tlorsal s1)inc.s ~notleratcl, their lengtl~ 2 in l~eacl, the fi l l  fol(1i11g in a groove; dorsal rays low, scsletl at 
base, fol<lit~g ill a groove; : L I I ~ ~  low, rc~se111l)ling soft dorsal, longc.st r:Lys 2. (! in Iiva(1; freo anal spincs 
strong, their l e ~ ~ g t l i  2 in eye; cbitudnl s~nall,  forked, tlie lobcs equal, 1.6 in lietld; pectoral nlodcratcly 

long and ialcate, 1.25 i t1  11cLld; vciitrals barely rcacbl~ing vent, 2 in Iieatl; scales s~nall;  lateral line 
nearly slraigl~t, tlie scntt.s little dc\,elol)etl esc-rpt oti cautlal l)ril~~ncle; rl~eeks :~ntl breast st.aly. 

Color in i~lt~otiol, I)luisll silv(iry :tbo\:c., 1)alc.r I)clow, wit11 brassy rc*flcctiontr, untlcr parts white; 
tlorsi~l :md caudal iius so~~lrwliat  tlntrky; othcr fins I):LIC. 

The :~bovc drsc-ription I):twd ul)oii a spec~ii~~eil (No. 02924) 12 inchcs long fro111 IJonolulu. 
An ;tbund;uit and wcll-la~o\vn sl)cic-ic,s, r ~ e s t  to th r  ~cltrn and the trnuzcl~~ltr t l ~ e  ~nos t  i111port:unt fooci 

fiyh of IIonolnl~i. I t  W:IS 01)tainotl in 1881) by Ilr. Jenkins, :ii~tl h i ~ s  1)(xc11 rccbortlctl fro111 t l ~ c  
' 1law:tiian Tslantls by (+tinther, Steintlachnc~, Fowler, :tn(l Snyder. NII I I I~~OIIR sp(vi11iei1s \Irere ~b ta ined  
hy 11s a t  IJonolulu, Kailu:~, Iiilo, IIoopoloa, :~nd  llanalPi Bay, I<an:li, varying in letigtli fro111 5 to 
12.25 ill(-lles. 

The synonyrlly of this s1)ecies is opet~ to sonle question. Our s ~ ) e c i t ~ ~ e n s  1)rol)ably eoi.respond to 
T~(~C~IILVO])S Ioinu(t .Jellyns, drscribetl fro111 Tahiti. 

Scor~~br~v cvrc1rrc1~q~/h(1111~rs I3locl1, Ic!l~thyologin, pl. 548, 1793, Acara, in Guinea. 
S(~oir11rr.v ~111crrrio.i Hlool), I(~l~thyologit~, X ,  (i7, pl. 3.14, 17117, Antilles. 
5'c'coirtber hn/~inlir~~rhthal,,rrrs Blo~'ll S(')lllCill~r, Syst. Iclith., 29, 1801, Guinea. 
C(CI.(L~IJ: r l ( t t t l r ~ ~ r f o ~ ~ i  I I ~ i ( ~ b ~ ) ( \ d ~ s  Iii8l. Nt~t,. I'oiss.. 111. 68, 1801, no locality. 
C(LWL~I.I: V I ~ I L P ~ ~ ~ ( L J I I L S  QllOy & ( : I I ~ I I I L L T ~ ,  Voy. ~ J P I L I I ~ C ,  2001., 350, 1X24, Mauritius. 
Cara?rm n~ncrolrl~tkalrrrzlu, ILiipljell, Atl. Reis. Nard. Af., 97, 1)1.2.5, flg. 4, 18'28, (Ilea Sen); Agnssix, Spin, l'isc:. Brt~s., 107, pl. Son. 

flg. 1, 1820 (Brazil). 
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Cura?~.cl)lumicri, Cuvier & Vtrlencienncs, IIist. Nat. I'oisu., IX, 65, 1833. 
Curunx furvua J e ~ l y ~ ~ s ,  Zool. Voy. Beagle, 69, pl. XV, 1811, Tahiti. 
Selur twvua, Blceker. Verh. Batavia Genoot., XXIV, 185'2, 51, (Bt~tavin). 
T,.acliurope bruehychirua Gill, Proc. Ac. Nut. Sci. Phila. 18G!2, 261, Cape San Lucas, Lower California. 
Truc1burol)e erurnenr111hthuliriua, Gill, I'roc. Ac. Nut. Sci. l'hilu. 1862, 432 (Reesley I'oint, New Jersey) ; Jordul~ Sr Evcrmann, 

Fish. North Sr Mid. Amcr., I ,  911, 1'1. CXLI, fig. 385, lX9G (Capc 61111 Lucas, hItrzatls11, Acnpulco. 1'1rnnrna); Fowler. 
I'roc. AC. Nat. Sci. Philn. 1 0 ,  501 (Hawaiian Islands); Jenki t~s ,  Bull. U. S. Fish Comm., XXII, 1902 (Scpt. 23, 
1903), 443 (Honolulu); Snyder, op. cit. (Jan. 19, 1904), 523 (Banalei Buy, Kauai). 

Trucl~uru~~splu~riieri, I'oey, Enum. I'iuc. Cube~ls., 78, 1875. 
Caruiiz cru7r~er~oplhuln~.us, Gunther, Fische der  Siidsee, V, 131, 1876 (Capc dc Venlc lslands, wcsl const of Africa, St. IIelellrl, 

West Indies, Mexico, Buy of Panama, H f ~ w a i i a ~ ~  Islands, Sol~tll Seas, 1':ust Indies, Scychellea, llcd Sea); G u ~ ~ t h e r ,  
Rcpt. Shore Fish., Chsl le~~ger ,  Zool., I ,  IJart VI, 59, 1880 (Honolulu); Ste indach~~er ,  Denks. Ak. \lriss. \Vicn, LXX, 
1900, 495 (tIonolulu). 

Truch~iropn mtrliriliunus, Streets, 13ull. U. 5. Nut. Mu%, No. 7, 68, 1877 (Ifonolulu). 
Curunz (Selur) mucropl~ihaln~tia, Klunzir~gcr, Fische dcu rothen hlceres, I ,  97, 1884 (Red Sea). 

Qenas 112. CARANQUS Qriffith. The Cavallas. 

" Pupiopio," slnall size; "I'a'uptc'u," rtletliutn size; I' Ulu(~," 1:irge size. 

Body ovate or oblong, con~pressed, the back solnetinles considerably elevaktl, so~netimes little 
arcl~ed; 11ead moderate or rather large, Elore or less compressed; ~nouth   noder rate or large, c~l,liqae; 
maxillary broad, wit11 a well-developetl snpplerr~ental bone extending to I~alow eye; premaxillaries 11ro- 
tnictile; teeth developed in I or few series, unequal, or a t  least not in villiforn~ bands; villifor~i~ tectll 
usually present on vorner, palatines, and tongue, wanting or deciduous in some species; gilhakem long; 
eye large, with an adipose eyelid; dorsal spines rat,lier low, connectetl; second dorsal long, usually 
elevated in front, both fins depressible in t~ groove; anal fin siniilar to s ~ c o n d  dorsal ancl nearly 
as long, preceded by 2 rather strong spines, itu base longer than the a1)domen; caud:ll fin stroligly 
forked, the peduncle very slender; ventral fins moderate; pectorals falcate; no finlets; preopercle entire 
in  the adult, serrate in the young, uhually with a ~nembranaceous border. Species very nunlerous in  
all warm seas, niost of them valued for food. 

About 9 species of this genus are now krlowr~ fro111 the Hawaiian Islands. 

Ckiruii,qus Griftit11 111 Cuvier, Animal King., X, I'isccs, 355, 1834 (eurun!jua). 

(1. Teeth on vomer 1 ~ n d  palatines, small and  villiform. 
b. Soil dorsal high; spinolis dorstil rather low: scntes of slmight portion of luter~rl line fewer th~un 40. 

c. Scllles in straight portion of l~lternl line fctrrcr than 30 (27 or 28). 
( I .  Body short, stunt, depth 8 in lengt l~  to base of csadtrl; dorxul VIII-I, 21; allal 11.-I, 19 .............. ..i!l~~ohilirr, 11. 188 
drl. Body more slender, dcl)t11 3.4; dorsal vrr-1, 19; nnal 11-1, 1 6 . .  ....................................... .cluenlc, 11. 190 

ce. Solltes i n  stmight purt of I~r tcr t~l  line more than 30 (32 to 35). 
e. Ol~crcnlt~r  pot p r e ~ e ~ l t ;  IL ILLL~  ptlle, not bl:lck, (Illsky o r  tipped 1vit11 blac!k.. ..................... srurgi~~(~ltsx, 1,. 191 
ce. KO operc~~lrrr spot; ar~rrl black, dusky or tipped with black. 
f. SCII~CS in strlrigl~t portion of l a t e n ~ l  line 35; a ~ ~ t t l  rtrys 18 or 19. 

g. Dorsal spines comparatively long, lo~lgest 2.8 i n  head; body .sornctime?l with trtrnsrer~e c111uJiy 
b a ~ ~ d s  ......................................................................................... Jr~rsleri, 1). 131 

W. D c ~ r ~ r l  spines rttther low, longcsl 4.8 i n  hrrtil; body without tr~rnsvcwe dusky bands.. ... . ~ l l ~ ~ ~ ~ ~ ~ ~ ~ ~ { j l i ~ ,  1, 191 
ff. Yc:~~tes i r ~  strt~ight portiou of l t r ter~~l  line 3'2; arlsrl rtt3.8 IG.. ..................................... .rhuOd~ttia, 1). L(J3 

bh. &)it dorm1 rather low; dorm1 spillex cornprrmtively long; scutca of strlright  orti ti on o i  lt~tertrl line 40 or ulore. 
h. BoAy with dtlsky trur~fivcrsc brr~tcla; an111 di~sky;  sctltes 40 ................................... ..~)olilrch., 1,. 194 
hh. Ilody without trtlnsverse dubky bur~ds; trl~al p~lle; scutcn 43 .  ................................. .a$irii,lia, 11. 195 

na. No teeth on vonler or ptllntincs. 
i. Lowcr ju\v projcctir~g s o m c w ~ ~ a t  b c y o ~ ~ d  upper; ilorslrl \,-I, 28; ~cu tek  i n  strnigllt portion of 11rtcn~1. 

l i r~e  35 .................................................................................... ./rtQoliis, p. I96 
ii. Lower jaw not projecting beyond the  upper; dorsal VIII-I, 24; scutes about 38 ............. .cheilio, p. 196 

141. Carangus ignobilis (Fowk&l) . I' I'uuu'u." Fig. 72 

Ilead 3.5 in length; deptll 3; eye 5 in head; snout 3; interorbital 3.5; lilaxillary 2.1; preorl)it:~l 
4.8; D. VIII-I, 21; A. 11-1, 19; scutes 27. 

Body sllort, stout, and co~npresscd; Ilead short and heavy; snout short and blunt, the anterior 
profile rising abruptly to nape, the dorsal outline strongly elevated from tip of snout to origin of 
spinous dorsal; ventral outline relatively straight; portion of body covered by soft dorsal and anal 
fins tapering rapidly to the short caudal peduncle, which is 1nuc.11 tlepressed, its least ctc~pth about 2 in 
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its least width; mouth large, nearly horizontal, the jaws equal; ~noclerately strong, canine-like teeth 
in a single row in each jaw, sparsely set, especially on upper jaw, a patch of villifornl teeth on vomer; 
1)alatincs ant1 tongue with granular or villiform teeth; inaxillary reaching vertical a t  posterior edge of 
orbit; supl)le~nental maxillary well developed and slipping under the broad preorbitrtl; eye moderate, 
about 1.5 in interorbital; adipose eyelid strongly developed posteriorly; interorbital and nape strongly 
keeled; fins moderate, origin of spinous dorsal solnewhat behind base of pectoral, the spines folding 
in a groove, the longest 3 in head; anterior dorsal rays produced, their length 1.8 in head, equal to 
illat of longest anal rnys; caudal widely forked; pectoral ray very long and falcate, tip reaching about to 
I)ase of seventh anal ray, the length 2.8 in body anti equaling base of soft dorsal; ventrals short, reaching 
vent, 2.1 in head; scales rather large, covering entire body, entire cheek, :tnd upper part of opercle 

' 
with fine series, rcst of head and nape naked; breast naked, except a srrlall centrtll patch of scnles; 
lateral line with a ~ t r o n g  regular arcell above pector:~l fin joining the straight part over origin of nnnl, 
chord of arch part  lightly shorter than lengt,h of straight part; scutes well developed on entire 
stmight portion. 

Color in alcohol, grccnisll oliraccons above, becoming paler on thc sicles anil below; h a d  grtwn- 

FIG. 72.-Chrflngt~s ignobilk (Forskhl) ; iron1 tho type of C l~,ippoi,oitlcs Jcllkinn. 

i'ill, silvery 011 check, lower jn\v pnlcr, thc head with a yellowish or brassy tinge; axil black; no spot 
011 operclc; tlors:tls, anal, and caudal dusky; Inore or less yellow in life; soft dorsal and anal each \+-it11 
n narrow, pale l~ortler; cilge of free portion of raudal paler, upper part of caudal peduncle dusky; 
],ectoral and ventral3 somewhat clusky; no spot on lower pectoral rays. 

The above dercription basetl upon a spccimen (No. 04448) 22 inches long, i r o ~ n  I-Ionolulu. A 
111uc.h s~nallcr example (No. 02918) 8 inches long, fro111 Ilonolulu, nlay be tlescribrd as follo\vs: 

IIead 3.2 in Ilcngtll; tlepth, 2.4; eye 3.6 in head; snout 3.4; maxillary 2.26; interorbital 4; 
1). Irlrr-1, 20; A. 11-1, 17; SCU~CS tibout 30. 

p,otly ~ l l o r t  and dccp, greatly compressed, the back strongly elevated, the tlorval profile strongly 
anti convex from tip of snout to origin of spinous dorsal; outline from origin of anal to ~ n o u t  
llcarly straight; hcad as long as dcep; snont short, very steep, bluntly roundcd; jaws subequnl, thc 
lower heavy; bands of villiform teeth on vonwr, palatines, and tongue, those on jaws in a single row, 
slnal], sllarl>, conic, ant1 \vide-set; to11gne mthrr  thick, rounded, and free for most of its length; Inax- 
illary rcachillg to posterior bortlcsr of  1)npil; (,ye anterior, s o ~ n e ~ , l l a t  above axis of body; interorbital 
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treuchant; spinous tlorsal low and weak, 2.5 in head; origin of soft tlorsal ~nidway l)etween tip of 
sr~out ant1 fork of cautlal, longest ray 1.5 in head; caudal (leeply forked; longest a11ii1 niy,1.65 in head, 
origin of fin under about seventh soft tloraal ray; ventrals short, reaching past vent, 2.1 in  head; 
pectoral long and falcate, reaching beyond arch of lateral line, slightly longer than base of anal; arch 
of lateral line dropping rather suddenly frorn under last dorsal spine to the htraight part unclrr thircl 
soft dorsal ray, chorcl of arch 1.4 ill straight part; scutes on tvitirc atraiglit part; b e a s t  m~ked  cxrcpt 
a small patch of sc.alt,s near center; check, postocular region, and upper part of opcrclr sc:tletl, rest of 
l~clatl naked, body con~pletcly scaled; clorsal and anal fins sc:ircely s h ~ : ~ t l ~ e d .  

Color in life, very pale olive, side white: head greenish; no opercular spot; no spot on pectoral; 
base of pectoral dark; both dorsals edged with blackish; upper lohe of cautudal I)lackish, csl~ecinlly t l ~ e  
edge, lower lobe bright yellow; anal bright, light yc~llow, the edge whitish; ventrals whiti~li \villi 
yellowish ~ t reaks  along the rays; pectoral pale, the axil l)lackisl~. 

Color in alcohol, slaty silvery, beconling lighter below, almost white on belly; spi~lons dorsal 
tlnsky; soft (loma1 pale, etlgetl with (lark, other fins pale, inner axil of pectoral black. 

This species is rtalatecl to C'ctrrmg~ta 11ippo.v of the Atlantic., wit11 which it  ngrec.s in tlicx small patcl~ 
of ~cales  on the otlrerwise naked I)re:lst, the c4xxrscter of the lateral line, and the teeth. I t  is, 
however, a 11111i:h deeper fish, the siiout is shorter, the anterior profile riscss Inore al)mptly, ant1 there 
is no 1)l:~ck spot either on tlie npercle or oli lower rays of the pectoral. The yellow color of the anal 
fin seems to be constant and cfiagnostics, especially ill the young. The specait>s is comrllon a1 IIonolnl~l, 
from which place we have examinecl IS  spc~rilnms 2.5 to 22 inches in l e~~gt l l .  

Scon~ber i(jiaobili8 ForskU, Desoril~t. Animal., 55, 177.5, Red Sea. 
Srornber sansctn FOrsk&I, Doscript. A n i ~ ~ ~ f l l . ,  66, 1776, Red Sea. 
Crtriinx sunsun, Iliippell, Btlr~n zn dcr Itcis. Nordl. Af., 101, 1828 (Red Ser~); Riippoll, Ncuc \f'irlrcltliicre, 1838,48, pl. 13, lig. :$ 

(Red Sect); Giintller, Cnt., 11, 447, 18GO (hI~~nritius, India); Klmiainger, Vcrh. Zool. Bot. Gcs.  \\'iic11, 1871. 4(i(i (Rt.11 
Scn); Dny, li'jshcsoi 111diz1, 11, 216, PI. L, flg. 6, 1870 (Afsrlr~~s). 

C a ~ a n x  sena Cuvicr & V~llenciennes, IIist. Nat. Poiss., IX, 105, 1833, Pondicherry. 
Curcfnr lcsnonii Ctlvier & Valenciennes, Hist. Nnt. I'oiss., IX, 113, 1833, New Holland. 
Qcmnx brlrnyerLi Cnvicr B V~~lcncienttcs, op. cit, 116, 1833, Malabar. 
Qcmngiix xnnxrrn, Blcckcr, Ft~onn de Mndr~g., 1874, 99, (&&t~~iritius). 
Cnrrr?tx i(lnobilix,Kl!iiiai~~cr, Sitz. Ak. Wins. Wien, LXXS, Abt. I,  1870, 377 (I'ort I)nrtviti alicl Clc\,cl~rn(ln I h y ,  A11xLmlin); 

Kllinzingcr, Fisrhe dex mtllcn Mccren, lHM, 100 (Red Scu); Stcindttt:hncr, 1)enkx. A!& Wi~s.  tI'ic11, I X X ,  495, 1900 
(lionolnlu ntid Layanti). 

U~rangrrx hi1q)oirlex Jcnkirin, H1111. U. 9. Fifill Cornin., XXII, 1902 (Scpt. 23, 19O:3), 443, fig. IF,, Honolulu. 'J'y~e,No. M)710 
U. S. N. &I. (ficld No. 7.19); coll. 0. I'. Jenkins. 

142. Carangus elacate Jortlan & ICverm.:tnn. Plate 31. 

I-Icatl 3.G in length; deptli 3.4; eye 4.5 in Ileail; snout 3.8; intcror1)it:il 3.8 in SI~OII~ ;  n~axillary 
2.1; I)reorl>ital 8.5; mandible 1.9; D. ~ I I - I ,  10; A. 11-1, 16; scutes 28. 

Hotly slentler, compressetl, not greatly elevated; snont rather short, profilc asccntling to nape in a 
gentle curve, slightly trenchant; 111outli large, slightly oblique; lower jaw non~ewhat projcct' - lng; mnx- 
illary reaching posterior edge of orbit, its width at  tip 1.5 in orbit; snpplemental ~naxillary well 
tleveloI)ed, its witlth 3.25 in entire tvitlth; gape reaching vertical of postc%rior edge of pupil; villiforrn 
teeth on vomer, palatines, and tongue, those on jaws in a single row, small and solnewhat canine- 
like; eye large, anterior; adipose eyelid strongly clevelopetl hehi~iti; supraoc.ular region with 2 ritlgcs, 
extending to hurneral region, the lower the stronger; posterior half of lmtly, beginning a t  origiu of 
soft tlomal, long arid ger~tly tapering to caudal peduncle; caudal peduncle lnuch depressctl,  it^ least 
depth scarcely half itfc least width; distance from base of last dorsal ray to origin of c~nudal fin equal 
to snout and pupil; fins small; origin of spinolls dorsal posterior to base of pectoral by tlistarice 
equal t~ eye; longest dorsal spine slightly greater than snout; anterior rays of xoft t lor~al  somewhat 
producetl, about 1.8 in head; anal sin~ilar to uoft tlorsal, its origin under eighth soft tlorsal ray, anterior 
ray protlucetl, but scarcely equaling longest soft tlorsal rays; caudal widely forkell, lobes apparently 
equal; pectoral long and falcate, reaching past origir~ of anal, cxc*ceding head in length by 0.65 tliam- 
eter of eye; ventrals short, 2.4 in head; st~ales rather large, a low sheath a t  1)aiie of soft dorsal arid anal 
al~teriorly; breast entirely scaletl; lateral line s t r o ~ ~ g l y  arched above pectoral, joining straight porti61 
under sixth tlorsal ray, chord of arched portion 1.6 in straight part. 

Color in alt>ohol, rusty olivaceous al~ove, paler on side below lateral line; I)eIly white; top of hear1 
dark olive, side and lower jaw lighter, with strong I~rassy tinge on postocular ant1 on lower portiot~s 
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of opercslc; lo\ver j:t\\. profusely coveretl \\.it11 fine brown points; a I)lack spot at upper encl of opercular 
oper~ing; xsil black; vertical fins all more or less dark; producetl part of soft dorsiil allnost blark, It)\\, 
1):lr.t of soft tlorssl black at  base, then lighter, narrowly til)l)etl witll dark; anal dark I)rown, with a 
sui)tcr~liinal stripe o f  yellowis11 white along edge of fi 11; pectoral ant1 veiitrals 11ale. 

The above tlescriptinii based upon the typcx, No. 50638, U. S. N. M. (field No. 04452), a large 
csa~nple,  27 inches long, fro111 IIonolula. This species so~newl~:tt rcselubles C'ctrn?~g:rllcs ~~~ccrgi~,trl~rs, from 
\vlric-I~ it differs in the ~nucll more slcl~der botly, Iitrger eye, and tlnrk anal fin. The type is the only 
rs:~rnl)lc ol)tained. 

(trrfr?~(l~rs <Iciral~ .lonlm~ R: 1Svcrnla1111, 131111. IT. S. Flsh Com~h., XXTI, 1902 (Apr. 11, 190:1), l i 7 ,  Honolulu. 

143. Carangusmarg ina tus  (Gill). ' ' l ~ l ~ r t r . "  

I-Iead 3.4 in length; depth 2.8; eye 4 in heatl; snout 3.75; interorbital 4; ~nnxillary 2 ;  1). rlrr-I, 
22; A. 11-1, 16; scutes about 34. 

Body ol,long, ron~prrosed, dorsal outline crenly arcllcd to nape, rat l~cr  steep thcnre to tip of snout; 
heat1 sligl~tly longcar tll:~n deep; snout bluntly pointcd; mouth inoderdt~, sliglltly oblique, lower jaw 
pro~nir~ent,  slightly ~)rotlncctl; villifonn teeth on vomcr, palatines and tongue, :L single row of snlall, 
witle-set, sh:trp, conic tc,etli in each jawr; tongue rounded, rathcr thirlr, free for nlost of its length; 
1nasill:try rearl~ing to I)ostcrior edge of ])upil, its width 1.25 in rye, sheatlled by preorbitnl for tllt. 
gre:ttcr part of its le~lgth; eye :lntcrior, pupil 111)ovc zlsis; interorbital slightly trenchant,; d o r d  spines 
weak, longest 2.75 in heat!; origin of soft dorsal midway hetween tip of snout txnil fork of caudal, 
longest soft dorsal 1.75 in 11(,:1d, 2 in base of fin; caudal deeply forked, anal similar to soft dorsal; 
vcntrals reaching just beyol~tl vent, 2.35 in head; pectoral long and fillrate, reac\hing ro11sic1or:xl)ly 
beyond end of arch, slightly longer t l l~ r i  head, equal lo base of soft dorsal; arc11 of lateral line nearly 
~ t r i~ ig l l t  to untler sixtll dorsal spille, then descending rather abruptly to straight part under abont tile 
lift11 ilorsal ray, ~ n a k i ~ l g  rather a sllarp angle, srrh 1.35 in straight part; scales 011 entire Ijody, cheeks, 
:mcl upper parts of ol~ercalc; 1)reast scaly; scaly sheath of fins not greatly tlcvt4npcd. 

Color in alcohol, grztyisli silvery, with slight blnisll reflecstion above, becho~ning light bclow and 
wl~itt. on llcxlly; spinons dorsal tlusky, the protl~xcecl part of soft tlorsal I~lacak, rest of fin edged wit11 
tlark; cnntl:rl etlgc.d \vith tlarlr; annl pxle, a row of abont 10 spots at its I~asc, tllese sec~ning to be pro- 
tlucctl 1)y the bonr showing throngh t l ~ e  nlcm1)ranc; otller fins p:llc, tllc pectoral with a black spot a t  
its ctsil; a s111:~ll 1)lnck spot or1 ol)ercle at  upper part of gill-opcning. 

The above description 1):med on a specimen (No. 04052) 11.25 inches long from JIonolnlu. We 
Ir:x\,e rsruninctl 7 others fro111 l-lonolnln, 8 to 11.25 inrhes long. Co~nparison with specimens iron1 - 
I'i111ams fails to sliow any differences. 

( h r . ~ ~ ~ c ' a ~ f i , g i ~ l f i l i t s  0111, I'rocs. Ac. Nnt. Svi. I'hiln. 1803, ]GI;, Panama; JorAnli B Evcrninnn, Finli. Nortli CG C:titl. Alner., 
I, 1)24 lS99; Jord1~11 'G ICvcr~na~in, Amcr. Food 1ii1(1 (inmo Bisl~cs, :lO(i, 1902. 

C<LI.(L?L!/I~~ ~~~cir!li~~($ffdx, Jeliki~is, 131111. IT. S. Fish Comm., XXII, 1902 (Scpt. 28, ltJ03), 444 (ITonoluln). 

144. Carangus  forsteri (Cnvier & Valencicnncs) . " Ulrctc." 

I3cad 3.3 in length; depth 2.5: eye 6.5 in head; snout 3.5; interorbital 3.8; ~naxillary 2.6; I). ~II-I ,  
23; A. 11-1, 19; scutcs abont 35. 

I3ocly oblong, grt1:ltl y compressetl, tlorsal outline arched, steeper anteriorly, str:bight fro111 nnpe to 
tip of snout; vc.ntrrtl outline curvet1 from raudnl petl~lnclc to origin of nnal, fitmight thence to tip of 
snout; I~entl sul)conic, longer than deep, greatly compressetl; snollt blllntly pointctl, lower jau~ slightly 
lwn(lucecl; mouth moderate, slightly oblique; smt~ll villiforin teeth on vomcr, l>alatines, and tonm~e, a 
si~kgle row o f  larger, wide-set coliic teeth 011 enell jaw; tongue ronntled, tl1i11, free for 111ost of its l e r~p t l~ ;  
~naxillary broad, its \\ itltli 1.2 in eye, reacs1lillg anterior edge of pupil, and slipping untXer preorbital 
for niost of its 1en~tl1; intcrorbital very convex, trenchnnt; dorsal sl~iries slender ~ 1 1 d  ~veak, longest 
2.8 in l~catl; origi~l of hoft dorsal lnid\\,ay between tip of snout and fork of caudal, just over second 
ana1.spine; longcst tlorsal ray 1.6 in head, 2 in its basc; cautlal deeply forlred; longest nnal ray 1.8 in 
lle:lci; \,entraI short, rcnrhing past vent, 2.5 in 11c.ad; pectoral long, falcate, 1.1 in heatl, reaching con- 
sii\cr:lbly beyond arch of lateral line; hter~xl line a r ~ h e d  to llnticr fifth dorsal ray, rhorti of rtr~he(1 
,,art th:t11 Iieltd, 1.3 in str:~iglit part; H C I I ~ ( ~ ~  011 entirs straight portion, obscure anteriorly; entire . .. 
botly scaly; breast not naked. 
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Color in life, of specimen (R'o. 02998) fro111 Honolulu, pale bluisli above, changing to silvery nrl~ite 
on side and belly; dorsals, anal, and caudal dusky; pectoral rich lemon-yellow, iris yellowish white. 
Color of another specimen when fresh (No. 03450), eilvery with golden reflections; 5 transverse dark 
l~ancls on side, one over caudal peduncle, about as wide as length of snout, ant1 distinct above lateral 
line; an indistinct dark band over head through eye; fins colorless. 

Color in alcohol, light grayish silvery with bluish reflections above, paler below, becoming white 
011 belly; dorsal spines pale, produced part of soft dorsal dark, etlge of rcst of fin dark; ca~ldal edpetl 
with dark; the protluced part of anal dark; ventrals ant1 pectorals pale; no dark opercnlar spot; axil 
dusky but not showing above fin. . 

This species ]nay be known in life by the dusky anal and yellow pectoral. In C. ignobilis ilte 
yellow is brightest on the anal fin. The : h v e  description bared chicfly on a s l ~ r c ~ i n ~ c ~ i  (No. 04016) 11 
inches long, from IIonolnlu. The collection contains numerons sl~ec*imens fro111 IIonolulu. 

The n~os t  important food-Ash of the South Seas, al~untlant in the inarkcts, anti unsurpassetl as the 
I)mis of fish-chowder. I t  is of wide distribution, being fonntl throngllont the tropical I'acific. A 
closely related species, Ctrmngux Itrf~cs, abundant in the West Indics, occurp as far north on the Atlantic 
coast as Virginia and has been tloubtfully recortletl frorn the l'ac-ific co:~st of Mesico. This species 
needs close coniparison with tht3 present one. The earlier name proba1)ly I>elonging here is Carnngus 
forstFTi. Caranx lteberi is figured as coloretl tlifferently from any species known to us. I t  ]nost reseln- 
bles Ctcmngus marginatus. 

The large series of speci~nens in our c-ollections,-ranging fro111 2 inclies to nearly a ioot in length, 
clnables us to study very satisfactorily the variation in the species. Most of the young sllow evidences 
of broatl dark bloish cross-bars, thoogh some show them ~carcely at  all, the color being plain silvery. 
While the breast is always scaled, the scales are often so em1)eddctl tn~tl ol>scnre as to I)c easily over- 
looked. A series of 51 ~pcc i~nens  examined, 2.4 to 11.25 inches in length, from 1Ionol1il11, IIilo, 
\Iraialaa. I-Ianalei Bay, and I'uako Bay. 

7 Sronthcr hel~cri Bennett. Fish. Ceylon, 20, pl. 26, 1880, Ceylon. 
Cartinx,p~rsfo.I Ctlvier cb Vnlc~~cienncs, Hiut. Nnt. I'oi%s., IX, 707, 1833,' Isle of France, Malabar, Celebes, New,Guinea, 

New Ireland, Vanicoro, East Indies. 
:, Caral~x pcro~ti Cllvier 'b Vnlcnt!iennc~, op rit., 112, 1833, Vanicoro, Amboyna, Java, Malabar, East Indies. 
Ccr~nnx l,nr.rt~~ixteh' Iticl~nrclson, Voy. IErcbnn nrld Terror, 136, 1841, Northern Australia, Torres Straits. 
Cara?tx ltLj~l)os, Ciintllcr, Cat., 11, 449, 1860 (St.Villccnt, dnmnic8n, I'ncrto C~~bcl lo ,  Sollth Americn, Illr~dngnscnr, Fort Nntnl, 

C l ~ i n n ,  Amoy, Tannn, Ceylon. Pinnng, l'ort Essinfiton), not Scombrr hiplms I,.: Ciintllcr, Fisci~c tier Siidsec, V, 131, 
tar. LXXXIV, 1X7G (Snrnon, T n n n ~ ~ ) :  Qii~~tller, Itept. Sllore Fixllcs, Cl~c~llenficr, Znol., I, I'nrt VI, fig, 1880 (Hilo). 

Cciranr l a t ~ ~ ~ ,  Fowler, I'roc. Ac. Nat. Sci. I'hill~. 1900, T 5 1  ( I Io r~o l~~lu)  (]lot of Agnssiz): . I c ~ ~ k i ~ l s ,  1%1111. U. 8. Fiph Coinm,, 
XXIJ, 180!! (Scpt. 23, I'J03), 444 (1Io11olulll): Srlyiler, op. cit. (JILII. 19, I'm), 623 (HIIIIILIL'~ BILJ', I<ILII~L~; ~ ' U I L ~ O  lj,~y, 
IInwaii) . 

Heail 3.4 in length; depth 2.8; eye 0.5 in head; snout 2.4; intrror1)ital 3.8; ~naxillary 2.4; man- 
cliblc 2; gape 2.8; preorbital 4.5; D. \.TI-T, 24; A.  11-1, 18; scutes 35. 

I<ody short, deeply corr~prersed, the bat* 1nuc.h elevated; head rather short, the snout short all({ 
blnnt; n ~ o a t h  nloderate, little oblique; teeth s~nall,  sparse, in a single row in earh jaw; jaws subequal; 
~naxillary reaching anterior edge of pupil, triangular, its witlth at erltl 9.2 in its length, its etlge slipping 
under the prcorbital; interorbital narrow ant1 very convex; the anterior profile very trt~nchant; rye 
motlerate, in middle of head, cntirc,ly above axis of l)otly, the atlipnsc eyelitl well developed posteriorly; 
ventral outline nearly straiyl~t fro111 tip of jaw to origin of anal, thence asrentling ol)liquc.ly to cautlnl 
fin; origin of spinnus tlorsal posterior to base of pectoral, the s1,inc.s weak and +hart, Eoltling into a 
groove, the longest 4.3 in head; distance Iretween tlorsals eqrlal to eye, anterior tlorsal rays rleratetl, 
their Ictigth so~nc.what greater than snout and eye, 1.8 in head; anal spines short and I)lunt; origin of 
anal posterior to that of sofl dorsal, the anterior rays elevated, their lenglli 2 in head; soft d o r ~ a l  and 
anal each anteriorly slipping illto a scaly sheath; cautlnl widely forked, the lower lobe somewhat the 
longer, 1.4 in head; pectorztl very long ant1 falcate, its tip reaching base of about fourth anal ray, its 
Iengttl 2.75 in body; vt,ntrals short, 3.25 in pectoral or 2.6 in head; scales small, closely I~rit irregularly 
ilnbriratecf; l a tc~a l  line 1)c.ginning a t  upper entl of opc~rcular opening, continuing ncnrly straight to 
under fo~irtll  tlorb:~l spine, where it  1)egins to curve gently tlownward 1111til orgin of soft dorsal, where 
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the downward curve is inorc alwupt; scutes of lateral line I)t.gi~iiling ~uiitler al)ont tlic cbighth or tenth 
tlorsal ray and increasing in size to the fourth fro111 last. 

Color in life, general gronntl-cwlor sil\.ery, tlusky above, lighter below; upper parts with ilumer- 
011s s~ilall black spots, inter~ni~igletl with numerous bright (lark-blue sl~ots; i~itersl)ac('s wit11 Inore or 
less golden reflections; golden band along the scautes; soft tlorsal, anal ancl a narrow area along their 
bases bright ultraiiiarine; iritlistinctly outlined areas of same color on sitle of lleatl about the eycA; pet- 
toral ant1 cautlal tluslry, with goltlen reflections; verltrals dusky \vitli (lark blue; 110 opertbular spot; 
base of pectoral not dark. 

Color in alcohol, dirty white above amil on sitles, profusely eoverctl with sniall irregular tlarker 
spots ant1 blotclies, these also npon top of head and opercles; lower part of sitles ant1 under parts tlirty 
yellowish white; fins all tlnsky, soft dorsal ant1 anal nlmost hlacl;, whitr tippc~l. 

The above tlescription based upon a speci~nen (No. 03412) 24 illches long, r~btainetl in tlie IIono- 

lulu ~narkr t ,  July 18. Two otllt\r csa~nples 15 ant1 24 inrlics ill lrngtll were ol)k~iut~tl 1)y ua at  the smlir 
pl:tc-e. The spc.c.ics \vaa also o1)tninetl I)y Strec,ts ant1 by tlie Ilolri te .  J t  is I I I O I . ~ ~  c.olr1111o11 in S ; ~ t n o ~ ,  
where it  is kllo\\'n as I I Z ( I / ( I I ~ / ~ ,  1t11t1 RR :1 footl-lisli it iw mpcxrior even to the rtlrrrc. 

Cfs'nnr ?rlclnnlp!lgax (:nvicr & Vl~lenc.icuncn, 1Iist. Xttt. l'oiss., IX, 116, 1HB3, Waigiou, Rauwak, Buru, Vanicoro, Mauri- 
tius; Oiir~thar, F i ~ c h c  dcr Siiilscc, IT, 133, tnf. L S S S V I ,  ]Hi(; (Cc4ebcs. Z~~~aib~r r ,  ll~rnritir~n, Scycl~c.lles); Jonlnl~ 'k 
IErcrm~tm~, I'i?ih. Nor111 t t  hIi(l. Amcr., I ,  V25, IS!lci (Sororro Isln~~cl, Revill~~gig(srlo gmllp); J ~ ~ r t i n ~ l  ,k I F V ~ ~ I I J L I I I I .  
Amcr. Fuoil nllcl Gntnc lqixl~cs, 307, 190'2. 

Cwann: l~ix/i?rlhol~trrl(h. Itiippcll, Nenc \\'irbclI.l~icrc, Pisell., 49, pl. 14, fig. 2, ISRII, Red Sea. 
Carnn,x xtel/nf?ts ICyAoux & Soulcyct, Voy. Bonitc, Poinrr., 167, 1'1. 111, fig. 2. 18.11, Hawaiian Islands; ( : i i ~ ~ l l l ( ~ r .  ( :II~.,  TI, 436, 

1 R f i  (S~mdt~~Ich Inlul~ds). 
Camangus niclamnp?~f~rts, Streets, Boll. IT. S. Nnt. Mus., No. 7, fig, 1877 (IIonol~~lu). 

146. Carangus rhabdotus Jthtiki~~s. Fig. 74. 

TIeatl 3.4 in k?ngth; d ~ p t l l  2.0; eye 3.75 in he:ul; snout 3.8; n ~ n s i l l n ~ y  2.1; interorbital 3.3; D. 
p - 1 ,  20; A. 11-1, 16; scntes 32. 

~ o t l y  ol)long, ellil)tical, coinpress?d; dorsal outline crenly arched, ve~itral outline slightly 
straig11tt.r than dorsal outlille; head (~olilprcssed, its depth equal to length; stlout bluntly rounded, 
lower jaw ~liglitly producetl; inout11 llioderate, slightly oblique; ~iIIiform teoth on roiiin., l,nI:~tincs, 
rtll(l tong-e, ali(1 a single row of small, conic tcrth 011 enell jnw; ~n:~xill;~ry reaching to posterior ctlgr 
of Il,lpil, its greatest witltll al)ont 0.75 in eye; cc>i~tcr of cycx eliglttly :tl)orc axis of body, anterior; 
illterorbibl sl)ace caon\.ex; fills 11lodt~l.at~'; lollge~t (10lhal 81)ilie 2.5 ill Ilcatl ; soft clorsal slightly concn\Tc, 
lollgeHt, ray 1.75 in Iicntl; cnutlal forlred, 1ol)es ~ilodrratc~; :anal ~iliiilnr to soft t101h;tl; ~ (~ l i t ra l s  short, 
2.2 ill he:1d; long, falcate, rcaching nl.ightly l)c~yo~ld arc11 of iatc,ral line, ctlu:il to head; I ) o ( ~ ~  
collll)l(~tely scaletl; bases of soft dorsal ant1 :111itI ~ i t l i  lo\\' s l~t~at l i  of sc:tles; cllcek and upper part ,,f 

l? (' 13. l ! l~~~~-I : :  
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opercle scaled, rest of heail nztketl; breast scalcil; lateral line strongly arclletl :tbove the pectoral, the. 
arch joining the straight portion under fifth dorsal ray, the cllortl of the :~rch equaling length of hratl 
or 1.5 in straight pclrtion; scotes rather strong, the 1:trgest 0.65 tliarnetr*r of eye in width. 

Color in alcohol, Iwig11t silvery, darker al)ovc, M itli 6 intlihti~irt vertic:tl 1):tnds nearly a.3 wide as 
eye on nppcr three-fourtl~s of body, :t sixth l~ancl less clixtinct on canclal pedunclr; no opc.rrnlar spot; 
finh plain, exc(y)t the el(.~atetl 1)ortions of sofL tlorxal antl :~n:~l, \~hic.li are til)l)ecl \\ it11 black. 

This description ix 1r:tsetl upon t l ~ e  type (No. 5071 1, IT. S. N. If.), a slieci~nen 5.5 incllrs long. 
obtailiecl a t  Honolrilri by the rllhtriro,~~ in IHIM. Anotller s~nall exa111l)le was o l ) t~ inc~l  a t  tllc s a n ~ e  
time. This species was not sven by us at  TIonolulu. I t  rc~so~nl)les :r spcc.irx fo~ultl in the c,stnariex of 
Sn~noa. 

t Ca?nnnrcxfa8rinli1h Quny Q Gaimnnl, Zool. Voy. Umnic, 388, 111. (is, fig. 4, 1821, Papous Islands. 
(!nrn?~!/~rs ~'hnbllottr~ Jclikins, 131111. U. S. Finll Cornm., XXII, I902 (Scpt. 2.1, 100:1), 441, fig. Ili. Honolulu. 

147. Carangus politus Jenkins. " Jlctktr;" "illtckctrc." Fig. 75. 

Head 4 in length; depth 3; eye 4.1 in l i ( .~~l ;  slior~t 3.5; interorbital 3.2; m:~xillary 3; 11. VITI--I, 

24; A. 11-1, 19; scutes 40. 
Body oblong, colnprc~sed, tlorfial ant1 ventml or~tline x1)ont equal; head sul)conic, longer tll:in 

tleel), compressed; s~lorit bluntly pointctl; Iowcr jaw protlueetl; sniall villiforn~ teeth on \ 7 0 ~ ~ l r r ,  
palatines, antl tongue, :L sirlgle row of s~nall t-ariine-like tecbtll in earl1 jaw, those in lower jaw :~l~nost  
ol~solcte; niaxiliary sllort, rather narrow, rencliing anterior nintgin of eye; eye dightly above asis of 
body, anterior; i11terorbit:tl ~notlcratcly trenc-llant; fins ~irotleratc, longc,st dorsal spine 2 '111 l~(.a(i; 
caudal forked, lot)cs not greatly prorlncecl; anal similar to soft dorsal; rentrals rcncliing just prtst vent, 
2.3 in Iieatl; p~r tora l  long and falcate, tip not quite reaching to atmight portion of 1ater:tl line, 
slightly longer t11an head, ]lot qliite equal to 1)ahe of anal; arc21 of lateral line mtller long, renrliing to 
l~elow eighth dorsal ray, and about cqnal to straight part; scntes on entire straight portion of 1ater:tl 
line. 

Color in alcohol, grayis11 oli\rsrcous above, lighter I)elom, I,cco~ning \\.hitc on lower siilrs and 
belly; 9 in(1istinc.t lrerticitl dark 1)antls on tipper two-thirds of sc.ales of body; fins all dusky; operrolar 
 pot present. 
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The abovc. tlcscription, hwed npon the tylw (original No. loo), a spcxc-imen 8 inches long, ol)taineci 
by  Doc*tor .Jenkins, a t  Honolulu, 188!). Another exa~nple, No. 327, 5 incl~es long, is in tllc. same 
colltbc:tion, and tl~esc agree very c.lost.ly wit11 spec.i~nens f ron~  tllc l'l~ilipl)inrs, w21ic~l1 arcx tlrtcrn~lncd RY 

Ctr~~~r+rgrcx  IL(IXSP?~~. Gtr(1nyt11~ l)olitus is probdjly R synonyln of t h r  Iattcr species. 

1 Srlnr hnssclti Blccltcr, Vcrlt. R r ~ t .  (I~II . ,  XXIV, 63, 15>2, Moluccas. 
! Caranl: hnn~cl l i i ,  CJiintl~er, C t ~ t . ,  11, 4:10, 1Xl;O ( l ro lnco~~s;  Anlboyna). 
Crtrn?tpru l,olittis Jrt~l,.ins, I31111. 11. S. Fish Comm.. S X I I ,  l!IIY2 (Scpt. 23, 1003), 44.5, lig. l i ,  Honolulu (tgpc, No. ROiO!), 

U. S. Nnt. hfils.) 

148. Carangus affinis (Riippcll). ' L . ~ l ~ r ~ t l ; c c ; "  "l'riclEnk(tlrr." IGg. 76. 

Head 3.9 in length; tlcptl~ 3.5; rych4.1 in 11(.;1(1; snont 3.(i; interorl)itaI :<.(I; n~nsillary 3; I). VII- : ,  

23; A. 11-1, 20; scutes 43. 

FI(:. 76.-C(i,'n?rgrrs qtf ivis (Riippcll). 

Body fusiform, tlorsr~l ant1 ventral ontlines al)ont t l ~ e  sml~c.; 1)e:ltl loagcr than ilccp; snont conic, 
its tip 011 a line \\.ith n~itltllc of eye; u p ~ w r  jaw bluntly roundetl; hnver j;l\tF producsctl, l a t l~cr  pointeil; 
series of tcctll on \70~~1er, p:ll:lLill(?s, R I I ~  to11g110, a si11glo ro\v of 111in11te c: lnin~-l ik~~ 1cetl1 in e:i(-l~ jaw; 
t ,~~lg,lo rountlctl, thin, nrltl 1noder:~tcl~~ witlc, frce for most of its longtl~; ~nnxillary rcnclling antorior 
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edge of orbit; dorsal spines weak ant1 thin, longest 2.1 ill heatl; soft tlorsal sllcatlled, its longest ray 2.2 
in lrex(l, its origin 111itlway between tip of snout and last scute ant1 tlirt.ctly over sc.conc1 anal sl~inc; 
caudal forketl; :ma1 similar to soft tlorsal ant1 s i ~ ~ ~ i l a r l y  sheathed, its longest riLy 2.3 in Ilead, s l ) in~s  
v c ~ y  short, lesy than eye; ventrals short, just rcacal~ing posterior ctlgc of vc~lt,  2.1 in I~end; 11ec.toral 
long, narrow, falcate, nearly rc.ac.11ing straight part of 1:ttcral linc, its length 1.2 times the length of the 
heatl; 1ater:~l linc with a long curve, wl~osc chord nearly equals t l ~ c  ~ t ra igh t  part, tllc 1:~tcral line 
1)ecoming straight nndrr al)ont the tellth soft tlorsal ray; sr.:ltes on t l ~ c  entire straight part of the lateral 
line; in sonre examples a trace of a secontl lateral iincx tnder  soft ilorsal fin, continuing to posterior 
etlge of tlorsal spine. 

Color in alcohol, bluish silvery above, l~eroming white silrcry below lateral line; tlorsal ant1 caud:~l 
tluxky, other fins pale, asil of pcctoral blacak, a blacsk spot on nl)per posterior etlgc. of olrerc~lc~, covc~ing 
upper enrl (11 shoultlcr-girtllib, slightly larger thzn p1111il. 

The al~ove tlescaription from a spei~imcn (No. 04030), 8.75 incl~es long, from ITonolnlu, where 
nonlerous exan~plcs were taken, 7.5 to 8.75 incal~es long. itlentify tl~ese with Ctrrcc~~r (/.(litcis of 
Kul)pell, with which they seem to agree in :dl essential rc~sptlcts. Tt is :L c1repc.r fish tlran C. I~rr.ssrlli, 
with lighter fins, and tlonbtlcss rc~presc~nts t l ~ c ~  sttlnc species ~ ~ h i c l l  tStc~indai~llnc~r 11:id fro111 IIonolnln. 

Ck~ru?ir rt,fi?ris Riippell, Ncnc \Virbclt,liiorc. I~iscli., 49, PI. XI\', fig. I ,  1XQb (hInrcl~, 1838). Red Sea. 
C(11'unz (S~lrt~) rtflltixix, Klonzingor, Piac!lle ilcs rotlirn hlrereri, 11, 19, 1879 (I<cil:Scn): Slt,inAnt-liner, Dcl~kr. JViss. Wirn, 

1 X X .  1!)00, 495 (IIo~~olnl~~).  
b%vnn!/?rs ctfll?ris, Jenkins, Bn11. 11. S. I'isli t:olnni., S X I I ,  19(U ( S ~ p t .  23, l'JO:i), 4:lli (IIonoluli~);  Snyder, up. cil. (.lrln. 79, 

1901), 523 (Nonolllln). 

149. Carangus helvolus (Forster). Plate 32. 

I~omal \-, 28; A. I, 22; heatl, inclnding olrerrular flap, 3.3 in Iengt11 to 1)ase of caudal fin; 
tleptl~ 2.5; s ~ ~ o u t  2.9 in Ilcntl; lower jaw 1)rojec.ting so1new11:~t 1)ryontl upper; maxillary 2.5, reaching 
to :r vertic-a1 throrlgh anterior tdge of pupil; eye 4.3, :I horizontal f r o ~ r ~  tip ( I F  snout 1)z~ssing f l~ronglr 
(.canter of pupil; witltl~ of interorbital spacac 2.9. No tc.etll on vonler, l)alatint'~, or tongue, those of 
jirws in a single series. Tongue deatl white in color; roof of ~nouth  r imil :~,  becon~irlg :~l)rulrtly I)lae- 
I)lac-k posteriorly, the \\.hit(. cxtmtling 1):~c.kw:~rtl as :L V-shapc~tl prolongation; t l ~ c ~  ~nen~l , ranor~s f h p  
white on t11e 1)art tont.hetl I)y tongncx, l)l:r(.k on sitlcs; lower jau- l)elo~v tongne dark, 1l1e flap \vliitt> 
1,meath tongue, dark on sides. IIentl \tit11 scales 1)ehintl the cyc3 ant1 on  the c.11eeks; a narrow, 11a1tc.tl 
space on the occiput, extending I)arlrwartl to spinons tlorsal; I~rmst  nnketl; plntes in straight portion 
of Iaterttl line 35, each plate with a krcl fort11ing a sharp ritlgr. 

The locality f ron~  which 1:or~tcr olttai~ied this spc~cies is not known; lmt as llc yisitetl thc Soc*iety 
Islands wit11 Captail] Cook on his serolltl voynge, jt is l)ossiblc 111:lt his N ] ) ( ~ ( ~ ~ I I I ( ~ I ~  r:in1c fr011l tJ1at 
region. An example 15 incl~cslonfi, ot)tttini*tl 11-y thc All~(ci~os~ in the IIonoluln il~arkct in 1902, agrees 
perfectly \\.it11 thc, dcscril)tion of this 8pecsies. 

,S,wnjjjcr Ilcli~olr~x Forslrr, Dcs1.r. Anin]., 414. 415, 1775 (LicIltcn~tein ell.. 1S44), ]~rolmbly Society Islands. 
(;ttro?r;a. hr:l?,ol?ts, C~ivic-r B \'r~lenric~nnex, IIisl. NaL. Poixs., IS. 10 1, l8:::I. 
Ulnt,l!,rrx Irelr~olrta, Slly(Ier, l inl l .  Ti. S. Fish COmm., X X J I ,  I!)02 (.JILI~. ID, 1 !W4) ,  524 (JI(IIIUIIIIII). 

150. Carangus cheilio FSnytler. Plate 33, fig. I. 

ITead, measured to end of opercnlar flap, 3 in length to base of cautlal; dcpth 2.9; tlepth of 
cauctal peduncle 6.7 in 1lc:ttl; (lialneter of eye 7.1; width of illterorbital space 3.::; length of snout 
2.3; lnaxillary 2.9; pec8tor:ll fin 1.1; ventral8 2.5; height of first tlorsal. ray 3 . 1 ;  an:il ray 8.4; Irngth 
of upper lobe of rautlal 1.2; 1). \TIII-1, 24; A. 11, 21 ; scales in lateral ~ e r i c s  :il)ont 116; betwPen 1:ltcral 
line ant1 spinous tlorsal, c*ounting upwart1 and forwartl, al)ont 23; plates in straight portion of lateral 
line almut 38. Snout pointc,tl, anterior contour of head sorncwlrat i*oncSave in the region of inter- 
orbital area. 1,owrr jaw slightly sllortcr than nl)per; nlaxillary notreaching a vertical throug11 anterior 
edge of orbit I)y a. tlistanc.tx al)ont cclnz11 lo tli:rn~c~tc>r of p11l)il; lips very thick, tho witlth of upper 
near its nliddle equal to half t1ia1notc.r of eye; tec~111 short i~n(1 ltlnnt, in a single swies on tllc jaws, 
none on vorner ant1 1~:~latines; a few very s l~or t  tot~th 011 tongue; gillrakers 7$-25, the longc~st rrjnal 
in length to diameter of iris. 
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1 CARANGUS CHElL lO SNYDER. 
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2. CARANGOIDES AJAX SNYDER 

A .  HOEN .G CO., LlTH 
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Sales  on occiput, interorbital area, clleek, ancl upper parts of opercles; other parts of head naked; 
I)otly, inclr~tlirlg breast and R sl~e:ttll along 1)ase of tlorsal itntl of ittlal, witli stnilll scales; scitles of pos- 
terior part of body wit11 l r l in~~te o~ics  along their edges; no scales on mem1)ritnes of fine; lafer:il l i ~ i e  
a little Inore cur\,ctl tllnn contour of back, tlie straight pitrt bc~ginning below tentli articulated ray. 
Plates l~igllest and 1)roatlest near niicltllc of cautlal peduncle, their w i ~ l t l ~  itt that point ctlrlal to half tlie 
~ridtlr of tnaxillary a t  posterior part. First tlorsal spitie sllort and clohely adnate to secol~tl; seco~lti 
spir~c longest, 3 ill head; rilycvl portion of tin with a scaled slleatlialor~g its IXL~C, the height of anterior 
pitrt oi which is eclunl to dian~eter of pupil; posteriorly the sheath gradually grows lower, tlis:tppear- 
itlg tici~rcnd of fin; anal spines thick til~tl s t r o ~ ~ g ,  thcir lieiglit a little less tlran diiln~eter of pupil; 
baso of fin y i t h  a s l ~ e a t l ~  silnilar to that of tlorsal. Cautl:il (leeply forked, the lobes sharply pointed; 
~)ec.tor;tl falcate, sharply pointed; ventrals I I ~ :  reaching i~nnl opening. 

Color ailrery, a little darlrer above than below; upper edge of opcrcular flap \\.it11 a dark spot 
about half the size of pupil; axil dusky. 

Tltis spec-ic,s \vas based on a single speci~i~cn 30.3 inch& Ic>ng ol)tai~lc.d I)y thc .Ilbatrouu in 1902 in 
the lionolnlri ~narket.  

Qir~nrr!/lis chc~lio Slry~lcr,  111111. 11. S. Fidl Comln., XXII.  1!)W (Jan. I?), I Y U l ) ,  52.1, pl. 8, fig. 14, Honolulu (tjpc, N o .  50875, 
U. S. N. M.). 

aenua 113. CARANX (Cominerson) LacBpbde. 

This genus differs from C'arrtr~~gcc li~ainly in t l ~ e  dentitio~l, tlie tc'etl~ being \'erjr s111al1, grannlar, 
and tlntirely lost wit11 age; ~ ~ i i ~ x i l l a r y  1)roatl; l)otly c.oinprc.ssc~t1; the tins witllout filaments. 

011ly one species  know^^  fro^^^ 1Iawaii. 

C<l).(l11~ Ct>llllIl~~8011 11s. (s]J('c~OSI~S). 
Car(~rr.r Lt~otphrle, Hist. NILL. I'oirrs., 111, 67, 180'2 (lrucht~rw, sj~cciox~~s,  ctlrtorgris, rrll~cr, etc.). 
Qri(ith(ii~odoi~ Illccker, Verl~. Bat. (;ell.. XXIV, 30,52, 185'2 (81;l,eciosiia.). 
C(~rarr:c Gil l ,  l'roc. 11~. Nxt. Sci. 1'11ilt~. 18(?2, 4:Xj (.s~~~;t!L~~~ris). 
I~!/~IOCU~(LI~X Kluneinger, Fi8cl1c d c ~  rotlien blccrcn, 9!!, 96, ISX.1 (sl~ccios~~n).  

15 1. Caranx speciosus (Forskiil). ," l'iLol~tio;" " Ulr~cr IJtr?oi." I'late XII. 

I-Iead 3.25; ilcpth 2.14; eye 5 ;  8no11t 2.5; tnaxillary 2.75; 1). 1.1-I, 20; A. I, 10; bcutes \break, about 15. 
Body broadly ovate, strotlgly cot~rprcssctl; 1):tc.k c~otisitlrr:tl)ly elev:~tctl, the \~t~ntritl outli~le less 

cnrvctl; caotlal ~)etluncl(. short; dorsal i ~ ~ i d  ventral outlilles :q)l)roat.lling it  a t  al)ont c~lanl myles; head 
rather snrall, xl~ort; snor~t sl~ort,  t11t. prolilo ascencling rather al)ruptly; n:tpc! trctlcal~:tnt; tl~outll nlotler- 
ate, tiligl~tly oblirlac, t l ~ c  lower jaw it~clntltvl; inaxillilry rracl~ing antcbrior 1)ortler of ~)upil,  its edge 
slippi~tg tu~tler prcorbital for its ctltiro le11gt11; su1)orbit:ll broad, :iborlt 2 ill s11o11t; tt~orit,l~ elltirely 
toothless, tollgnc lritli slllall \rilliforni teeth; intc.rorbital spacbc strongly convex; eye sli~all, sliglitly 
above axis of body, sliglltly anterior; gilhnltcrs nlode~rtc, about 11:llf tliatneter of eye, stout ant1 blnllt, 
i~l:out 20 1)elow :tl~glc; tlorsal spincs weak, short, l o ~ ~ g c s t  3.2 in Ilead; origin of soft dorsitl i~iidw,ay 
I)cht\vecn tip ol snor~t ant1 base of cart(I:~l; c:tridal deeply forked; i t~~i t l  sitnilill' to soft dorsal, its origil~ 
u ~ ~ t l r r  s c ~ v c ~ ~ t h  soft dursitl ray; ventrs~ls sl~ort,  rraclri~tg beyo~~t l  vent, 2.5 in heact; pectoral long r~nd fal- 
<.ate, rcitching bcyol~tl i~rc-l~, its length equal to bast) of allill; :trtb11 of litt('rit1 linv equal 10 stritight part 
(in s ~ ~ ~ a l l e r  e s i u ~ ~ p l r s  tlir arch is 11.s~~ so~netinlcs 1.25 in etraigl~t part); cheek nl~tl ~ p l ) ~ r  parts of 0pc.r- 
c~le st#aly, I~reast sc.itly, no scales ou sr~ont anti ul)pcr 1):u.t of Iteatl. 

Color ill lifr, light tlusky al)ove with silvery iir~tl blue reflections, beco~nit~g wllite 011 brlly; :ulte- 
rior part of belly ittit1 sitles of fitcc yellow; int1istinc.t ycllo\v blushes on other 1);trts of body; yellow 
line ~ I I  body at  base of atial; 8 or 9 indistinct tritnsvcrse bnntls on body; l~largin of cbitudal yellow; 
a ~ ~ t c ~ r i o r  anit1 yellow, 1)rigllt totvard tip of lo~~gcht  ritys; vctitr~ls \vhitc; ~)ec'torsl tmnslucent; dorsals 
tlusky; irregular, blackis11 spots on bitclr below base of soft doreal. 

Color in alcol~ol, dusky gr~tyish, lighter below; soft dorsal brolvnisll olivilc-eous, otlirr iins sliglltly 
lighter, no I,a~ltla evidrnt on body, though these show in sln:ill csatnl)lrs. 

The a1)or.e description fro111 a spt~cimc~n (No. 03623) 18 inclrc.8 long, fronl lIo~lolnln, wl~ere the f i s l~  
was also ohtttinetl by t l ~ c  illOtftvoss in 1902. O m  c~ollections cot~tai~i  at1 excellent series of this species, 
the s1)ecilnens ranging fro111 8.5 tc~ 20 incl~eh in lengtli. 

Scomber spcciohas ForskH1, Dcsoript. Animel., XII, 51, 1775. Djidda. 
Scomber rim ForskB1, op. cit. (=Scomber specios?rs ForskLl), Australia; Polynesia, etc. 
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Q L ~ ~ I L Z  xj~ecius~~s, h~c(tpi.dc, Ilist. Nt~t.  l'oius., 111, 72, 180'2; Jordun EvcrrnlL1111, ~lnlcr .  Food 1111d Game Fishes, 308, 1902; 
J e~ ik i r~s ,  Bull. L. S. 1flis1 Connn., XXII, 1902 (Sept. 23, 1903), ,117 (IIonoluln) ; S ~ ~ y d c r ,  op. eit. ( Jan 19, 190.1), $25 
(Tfonolulu). 

C ( L ) . U I L X ~ I C ~ U ~ L ~ ~ J ~ N .  Geollroy Suilit-IIilaire, I)cscript. Egyptc, 1~1. 23, lig. I ,  1809. 
Curu~~zpoloosoo Richardson, Voy. Erebus anrl Terror, Iclith., 1)l. 58, figs. '1 1~1l(l 5, 1844 (called Cuva7L.c ~ ~ ~ C ~ ~ O N U Y  ill the text, 

136), Australia. 
G~~a tha , iodo~~  xpecioszts, Blcckcr, Vcr l~.  HIL~. (:en., XXIV, 1851, 72; Jordr~ri S1 ICverrnn~~ll, Fish. h'ortll 91 Mid. Amcr., I ,  928, 

1896. 
C%ranz ~ti1~pellii Giinther, Cat., 11, 44.5, 1860, Red Sea. 
Caruiiz~~ui~ame?~h'is Gill, l'roc. Ac. Nt~t.  Sci. l'hill~. lX(i3, 166, Panama (Coll. Captuiri Dow). 
Cara?~c (Ji!/~~oearu~~z) rl~ecioxzts, Klunzingcr, Fischc des rothen hfeeres, I ,  86, 1884 (Red Sea); Stcin(lacllllcr, Dc~lks. Ak. Wiss. 

Wien, LXX, 1900, 495 (Pearl IIurbor, Oal~u) .  

Genus 114. CARANOOIDES Bleeker. 

Teeth persistent, all snlall, in villifor~il bands on jaws, volner, palatines, and tongue; lateral line 
scarcely arched in front; body oblong, not n ~ n r h  olevatetl; otherwise essentially as in Qtmnz. 
Tropical seas. 
Carun(loid~8 Bleekcr, Verh. Bat. Gell., XXIV, 27, 59, 185'2 (~~la!liotz!?iiu; tcctl! c(jn1r1, severt~l series ill both jaws arid or1 

pt~latc m ~ d  tongue). 

a. Anal witlr rlumarons rays, 95 (1r2G. 
b. Scutc8 aboiit 30 ............................................................................................ Jerdaib, p. 108 
bb. Scotes l~bolit 2.5 .................................................................................. ~ / ! / 1 1 ~ 7 ~ 0 8 ~ ~ ~ ~ / 1 ~ ~ 1 ~ ~ ~ ,  p. 199 

c~a. , l~iul wit11 fewer mys, trbout lti ............................................................................... (rj(ix, 1). 200 

152. Carangoides ferdau (I'orskbl). " Onlilu." Fig. 77. 

I-Iead 3.6 in length; t l rpt l~ 2.7; eye 4.5 in l~eatl; s~lorlt 3; interor1,ital 3; l~iasillary 2.5; 1). vi-I, 29; 
A. 11-1, 25; scutcs al~out  30. 

Eoily elongate, elliptical, con~pressed, tlorsal outline evenly arclletl, steep from above eye to tip of 
snout; llrad as deep as loi~g; siiont sl~ort,  blunt, deprc.ssc.tl in front of eye, steep anteriorly; ~nouth  

Fro. 77.-C(~r(~i~!1oi(lcfi Jev(111i~ (PorsliBI). 

motIerafe, slightly oblique; teeth sn~all,  villiforln 011 volrler, palatinrs, tong~le, ant1 jaws, t110se i n  jaw8 
the larger and arrangetl in bantls; tongne rountlctl, t l~ in ,  and free for the ]nost of its lengtll; maxillary 
rather broad, its greatest width 2 in eye, extending to a~ltorior edge of pupil; eye anterior, #lightly 
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al)ot7e axis; intc~rorbital very colives, the n:tl)e trencliii~~t; spi~ious tlorsal sliort, weak, and low; 
(i or 7 ray8 of soft tlorsal elevated anteriorly, the longest ray about 2  in b:tse of fill, other rags evon, 
blightly less than eye; origirl of soft dorsal 111idway betweell tip of snorlt and base of ctrudal; ca~~tlnl  
tlecply forked, 1ol)es equal; anal si~ililar to soft dorsal, longest ray about 2  in its base; ventrals short, 
reacl~illg past vent, 2.6 in head; pectoral long, hlcate, equal to base of anal, tlie heat1 contail~ecl 1.3 
ill pectoral, its lower base just anterior to base of ventrals; lateral line with a long, low arch, extending 
nearly to tip of pectoral. 

Color in life, silvery, with dark-blue reflections over upper portious of back and head, several 
sniall lemon-colored spots with dusky centers on side, the number and position \.arying in different 
specimens, generally a group under curve of lateral line anti one near beginnir~g of straight portion; 
soft dorsal and anal blue, lower portion of tliese fins goltle~l with blue outer margin; ventmls vvllite 
with 1)luish shade, pectoral transpitrent, witli golden shada; caudal bluisli and golden wit11 dusky 
margin. 

Color in alcohol, purplish I)lue, ligllter 0x1 sitles itntl below, anterior portion of anal and soft dorsal 
tlusky; pectorals pale; side with :t few indisti~lct dttrk spots, r~sually below lateral line arid posterior 
to middle of pectoral. 

The above clescription baserl upon a specinlen (No. 0341$) 14 inches long, ol)ktillcd ill the l~larkct 
a t  IIonolulo, July 19. Several other speci~r~c~~is  were obtai~~et l  a t  1Ionoluln ant1 one is in the collccstiol~ 
fro111 ICailun. The iisll is ratller colnlnoll about IIawaii, and equally so ill Samoa. 
S c o ~ ~ t b e r f e r d ~ i i ~  ForskS1, I)cacript. Animul., 65, 1775, Red Sea. 
Car.(i~fx bfrjci(1 Iliil)pcll, All. Kcis. Nordl. AI., 98, 1)l. 25, llg. 6, 1828, Red Sea. 
Qortligoitlcs ko11ig!l1111tos1~~//t1(i Dlcckcr, Vcrl~. BIL~. GCII.,  XXIV, 1852, (il, Batavia. 
Cc~rc~~~~oicl~sf~tL~o~l~ttlulr~s Bicckcr, Verh. Bat. (;ell., XXIJr, 1865, HI), Batavia. 
C(tr.arr:e ~ 'oi( t lur .  l'Itiyftii1;, l'roc. Zo01. SO(:. Lolldoll 1867, 859, fix. 1); 110 lo(:~ilil~r, 111.0ba1)ly Seychelles. 
Uir.ci71x f(:r(Zf~ri, i < l ~ i ~ ~ z i r ~ g c r ,  \'erlr. ZOIII, 13oL Ges. 1Vie11, 1871, ,lC" (l{c!d Scu) (IIOL o f  1tiij~j)cIl); <;ii11111cr, 'isclrc clcr Sii~lscc, I, 

tuP. 77 t111cl 78, 134, 1876 (Llctl Scti, Tulliti, SC~CII~I~CS,  Ijolli~i Is1ti1id~); I)tly, Fisllrs I I ~  Iu(lik~, 11, 217, 1876; Stvitlci~tch- 
ltcr, U C I I ~ S .  Ak. Wiss. !+'ic~~, I X X ,  1900, 496 (11o110111lk1). 

Q~r.c~lt.c ((kiru,r{/oi(Les) fwdcirt, Klur~ei~~ger, lqiscl~c cles rotlrcll llecrcs, I ,  !)!I, lXSl (Ilccl SCIL). 
Cur.ct~r!/oitlcsfe1'cI(tt~, Jc~~kii~s,  Bull. U. S. Fisli L'on~ln., XXII, 1!J0:! (Scpt. 23, 1803). 4.lti (IIol~ollllu). 

153. Carangoides gymnostethoides I3lccker. 

Ilead 3.3 (4) in length; dc~)tli  3 (3.6); L). I-II-I, 31; A. 11-1, 26. 
13otly cllil)tic.al, col~~pressetl; profilt? cao~ivvs fro~ll stio~lt to llostril, tlierice reg11l:~rly arclicd to 

c~audal; vetltrrtl or~t l i~le  less convex, being allllost str:iiglit fro111 11c~:id to aliiil; liead longer tl~all clccp; 
s ~ l o ~ l t  ratlier I)lu~lt, 3 in lrc.atl; ~ l ~ o u t h  11)\v, so11ir~1i:~t o1)litlue; ~ i~~~xi l l : t ry  2 . 3  ill Iicad, t.xtendi~~g oppositc 
front of pupil; lower jaw little ~,rotlacetl; tchctl~ in villiforn~ b:tti(is on ja\\,s, VOIII~I ' ,  l)itlati~les, : L I I ~  u 
patcli on tlie tongue; eye large, 1.5 ill sriout, 4.4 in l~rat l ;  adipohc eyelid little do\rclol)ed; ehccks a1111 
ternporal rt.giona with fine scxles, liead otlierwise nnketl; scales rather bniall, tllosc below pectoral 
smaller; a rlttked area on breast not \Citlcni~ig ir)rward fro111 babe of v r ~ ~ t r a l s  as i l i~c l l  as in C. ortlro- 
grtrnc~tzrcs Jorda~l & Gilbert; 1:rter:tl line but little curved, archcd above l~cctoraln, anci gradually 
beconlillg btraight :tt their tips; greatest tleptl~ of arc41 about equttl to prlpil, tile arclird part of the line 
lol~gcr tliarl the straiglit, plates developed only in tile posterior llnlf of tlie straigl~t part; tlie l~latcs 
ar11:~11 with low keels, tlicir spillcs littll~ proniil~c)~~t; 25 dcvclo1)ecl plates, i~icluililig s~llall ones; 
spinons tlors;ll ratlier weak, the highest spine 1.75 in s~iotlt (these spines probably varying at.c5ording to 
the age); boft clolaal long and lo\\., wilh slender r a p ;  a well-tlcvelope~l scaly b a d  sl~c,:~tl~ itnteriorly; 
tlie first articulate ray is 1.75 ill babe of fin ant1 1.36 ill heittl; anal sill~ilar to soft dorsal; iimt frc,e a i ~ a l  
bpine nearly ob~olcte, seco~lil snx~11; caudal lobes li~oderiite, cclunl, 1.2 in head, thc,ir lengtll 111ncl1 
less than the del)tli fro111 tip to tip; pcctoralb fulcate, their tips bl~~idt,r,  re:tchi~lg tenth ray of a11a1, 
their length 2.5 i11 body (from hllo~lt to base of caudal fin); vrntrals 2.6 ill Ilcad. 

Color, in hpirits, llearly 1)hi11 olive, al)out as in C. ol~tlrogrtr)~t~~ir~x. This species is recorded from 
Johllfiton 1sla11cl 1)y 8111ith 8 Swain. We h:lve not seen it fro111 cIscwherc. 

(>~rf~t~yoitlcs ! I ~ I I I I I O X ~ C ~ / ~ O ~ ( ~ C ~  B1cckcrt V~rll. 131~1. C;cll., Z(XIV, 185'2, (il: Bleckor, Nul. Tyds. Xt.11. I I I ~ . ,  I, 364, Batavia; 
Blcckcr, 1Cnutn. S1)cc. IJisc. Archip. Illdio., 68, 1858 (.IILVIL). 

Cara7i.c ~!/i~t~tustc~tltoidcx, Giinthcr, Cat., 11, 431, 1860 (Sea of Bt~tiivit~); Suiith & Swui11, l'roc. U. S.  NIL^. IIIuY., \', 188'2, 126 
(Johnston Island). 
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154. Carangoides ajax Snytler. Plate 33, fig. 2. 

Head ~neasuretl to entl of ol)crcnlar Nal), 3.6 in length to base of cautlal; dcpth 2.7; tlepth of 
cautlal pedu~icle 7.7 it1 head; tliatlleter of eye 5; witltl~ of interorbital space 3.5; lcngtl~ of snout 2.3; 
tllaxillary 2.3, 1). 19; 8. 16; plates in straight portion of Iater:~l line :rhout 38. 

Anterior prtrfile elevatetl, tile contour rising abruptly to a poiut above 1)ostcrior 111argin of orbit; 
lower jaw slightly 1o11ger than upper; cleft of month a l ~ l ~ o s t  l~orizo~iiitl, ~naxilliary reaching it vertical 
1)assing throng11 center of pupil; width of sul)orbital area 4 in head. Tertli villifor.111, it1 bal~tls on 
jaws, vomer, palatines, antl tongue; gillrakers on lower limb of first arch 14, tlie longest equal ill 
lengtl~ to width of posterior part of maxillary. 

Ileatl naketl, except a small area behitid ant1 below eye, wherc there are s11i:rI1, tlc~cply e~nl)edtletl 
scales; body mostly naked, there 1rci11g a11 irregularly outlinetl area along latcbral line \\.it11 slntlll, 
e~~lbetldc.tl scales; lateral line tr~ucll Illore arched than tlorsal eo~ito~ir,  tlte Ilighcst 110int of c~irve just 
anterior to it~vertiorl of dorsal, the straight part beginning below base of t~velfth dorsal ray; 3 or 4 
posterior plates large, their 1e11gtl1 about half t l ~ e  tlel)tl~ of cautlal l )e t lu~i t- l~~;  otller 1)lates gro~vit~g 
stnallcr sttiteriorly, allliost (1is:tl)l)earing before cnrretl 1)ortion of lateral Iir~t. is reacl~etl; Y ~ ~ I I O U S  

tlorsal not present; anal spines a1)srni; anterior rays of I)otll fins elevatctl, their l~eigllt abo~l t  2.5 ill 
head; caudal deeply forked, lobes of ecjnal Ieripth, 1.2 it1 I~oatl; pectoral fa lc i~ t~ ,  1.1 i11 liead; vct~trals 
short, pointvtl, 2.3 in head. 

Color silvc.ry, tlarker above, il~tlisti~ictly 111arl~lct1 with tlusky along tile back; !):tse of ~)ec,toral 
c.olorec1 on 1)osterior side, ul)pcr half brownish l)luck, lower dent1 wllitc; tlorsal fin wit11 ;t dusky - 
margin. 

One specinicn 38 inches long, frani the ~iiarket a t  Ilonolulu. Type, No. 60874, U. S. Nat. Mus. 

Ctiru~~guid~~ ujux Snyder, 13~11. U. S. Iqsll Cornm., XXII, 1902 (JILII. 19, 1901), M I ,  111. 8, fig. 15, Honolulu. 

Genus 116. ALECTIS Rafinesque. The Thread-Fishes. 

Body rhornboicl, tleep, strorlgly co~~~pressed,  1r1ore or less colill)letcly covclretl with l~linute embed- 
tlcd scales, sot~leti~iies al~paretitly naketl; srotes o ~ r  the straight portion of thc. lateral line e~ll:~rgetl, 
bony, antl spinous, as in Ct~rcc~tycis, but ~nuc-11 less tleveloped; 111otit11 ntoderate, with I)a~ltls of villifonn 
tceth 011 jaws, vonlrr, palatines, ant1 to~tguc; lirbt clorsal fin little tlevclopctl, tllr vpincs sliort and 
ruditnentary, t~lostly disappearing with age; soft dorsal and anal sinliliir to cach other; the first 6 or (j 
rays of cach fin t.longate ant1 filifort~~ in the young, bccotnilig shorter with age; ve11tr;~l firis eltr~lg:~t(t 
in young, short in the atlrilt; pectorals f:dcate; no f i~~le t s ;  ( ' : I II~:LI pet1~11cIe ri:irrow, thc, (-autI:rl widely 
forlieti; pillr:ikers  noder rate, +tout. This ~ C I I U S  is not esse~~tially t l i f lcrc~~t  f r o t ~ ~  C'tcrto~!y~ts, t l ~ c  great 
c-l~ange in fort11 arising from no ilnportat~t ~notliiicatio~l of tllc hkclvto~l. Tile c11:inges tl~ie to age are 
sr~rprisi~lgly great, as 1)r. Lutkt.11 has  show^^, the c11aractc~rs of the 1io111i11al gchtler:i 1)cing chiefly 
stagvs ill tltc. growth of indivitluals. Tlie young intlividuals are al~riost orbicwlar in forn~,  with the 
filaments excessively long. Tro~)ical seas. 

Ciullli~ L;~oi.]~i.dc, IIist. Nut. I'oiss., IV.  58:l, 1XO" (r~irch.rors=(~ili(tri.s); rlallnc prcocc:~~picd ix~  orx~itl~ology. 
iilcclis Il~~fi~~csylle, All~llysc dlt IIL Nlrturc, 84, 1815 (s r~l~s l i  111tc for (;allrix,']~root:c~~~,icd). 
IJlr~~ltciris Cllvior, Itiajille AllillII~l, 1Sc1.1, 11, 322, IS17 (f.ilifiris); Illtrnc ~~rc<~cc~~]~iccl. 
SI;!,~;J Cltvier, IlCgl~c At~irnt~l, ICd. 2. 11, 209, 1829 ((i~rrlicyi). 
Q(~llic;l~thyx (:ovier ~k ViLlellt!i~ll~l~~, IIist. Nt~t. I1oiss., IX, 168, 1833 (gull~tsj; srlbslitr~le lor Gallrls, ~~rcoc:c~~l~ieii. 
Ulcplraridlhya Gil l ,  I'roc. iic. Nut. Sci. I'hiir~. 1861, nppelldix, 36 (ciliaria); sllbstit~ltc lor lllq)hnris, ~~rcoocllpied. 

155. Alectis ciliaris (Uloch). " Ulun Eil~ikilii." Fig. 78. 

IIead 3.2 in length; depth 1.9;  eye 3.8 in head; snout 2.7; preorI)ital3.6; interorbital 3.5; maxil- 
lary 2.5; gape 3.1; in:i~ltlil)lc 2; 1). I, 22; A .  11, 17; scutes 18. 

Botly oval, much caonlprcssccl, higheiit between the elevated 1)ases of tlors:~l and anal; s ~ ~ o u t  w r y  
short, the 1)rofile ascendillg :~brr~ptly in a strsright line to front of eye, thence in a sharp curve to nape, 
frotri which point it is ~rtlarly straight to origin of dorsal fin; interorbital narrow and very trencll;~t~t; 
preorbital very deep; ~ ~ ~ o i l t h  t~lotlcrate, very low, little oblirllle in atlult, very obliclue in young; the 
jaws equal; chin pro~rlintant; maxi1l:rry rather narrow, reaching vertical of anterior edge of pupil; 
teeth on jaws, volller, tongue, a t~t l  p:llati~~c.s it1 villifor~~i I~at~cls; eye large, aboveaxis of body, tlie adipose 
eyelid well developed before and 1)ellinil; spinoux tlvrsal obscure, the spines hcarcely perceptible in 
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adult; first rays of tlorsal and anal filamentous, escccdingly long, in the young much longer than body, 
becon~iug sou~ewllat sl~orter wi t l~  age; lateral line wit11 a witle arch, its s ~ ~ m n l i t  under origin of tlorsal, 
the chorcl of tlio curvet1 portio~i about equal to straiglit part; scutev 11ot strot~g, wcak in tlle young; 
shcatli of dorsal and anal fills little developed; ventrals moderate, a l~cu t  2 in I~ead; pectoral long, 
falcate, its length exceediug that of liead, its tip reac~liing vertical of t e ~ ~ t l i  aria1 ray. 

Color ill alcol~ol, bluish above, silvery on sides aiitl below; I~ead and ~niddle of side with so~iie 
yellow: a large (lark blotch on o~)crcle, a black blotcli on orbit above; film all pale, a large I~lack blotch 
on ktse of the fourtli to eiglltll dorsal rays, a sulaller o l ~ c  on t l~ i rd  and fourtli anal rays; first 2 or 3 
I>roduceil clorsal iilalnents pale, next 3 or 4 black for nlost of tlieir length; velitrals dusky. The above 
descri1)tioii based clliefly ul)o~i a speciineri (No. 4039) 15 inchcs long fro111 Ilonolulu. 

A spec*imcn 4.6 inches long, also froui Ilonolulu, liad in life 3 curved trrtus-verse bmids on side of 
I)ocly, convex anteriorly, 1 o ~ i  cautlal pecluiicle, an il~distinct trace of i~liotlier in front of tile 3, the 
lllost distinct one extending fro111 just behintl tlorsal anglc of botly to just behind \.rntral auglc; the 
rlext from :ahout lrliddlc of soft iiowal to 111itltllc o f  soft an:ll; t h t w  3 I)antls somcw1i;tt tlnsky abovt. a~i t l  
ahowillg very distinct when lield a t  certain augles, but less so wile11 lieltl a t  others; black spot near 

1)ase on Ilighest portion of dorsal; vcntrals dt~sliy for two-thirds tllrir Icnptli; ul)pw 111arpil1 of opcrfI(~ 
I)larlr; antc1ric)r (lorsill ill111 al~al  fil:~li~cwts \vl~itc, the 11ext o~lcs  bluCli. 

Tlris i l ~ t c r ~ s t i l ~ g  ant1 beautilnl f i s l~  is of \vicle tlislril)utin~~, l ) e i ~ ~ g  fou~ltl 011 110th c30asts of trol)icbal 
An~cric:~, r:i11pi1ig ~~ortli\vartl to C:ll~e Cot1 anti 31azatlan. It is ge~~er:llly co111111o11 so~~tll\v:~rd, c~s1)~cially 
about Cnl~a aud tlie Floricl:~ I<<~ys. TIIV Illany 110111i11:~l q)ecies Ilave redllc-l~tl by I ,~~tkel l  to :i or 
4-{/trllus and ciliccris of i l ~ u  14::~st Indic.s, nlcrtatrdri?ltls of Nortli Afric.:t, and critlitus of tilnerica. lye 
1uve iiot cxaminc,tl i l ~ c  ]Cast 11idii11i foriils, I)ut \vc bee 110 reasoll for doubtillg that cilinris is tlic young 
of {jtfllus, as has been hr~l)l)osetl by Dr. I)ay and otllers. T l ~ e  name !,trllus \vas, I~owevcr, origint~lly 
applictl by Linn:rrts to SeIc,~/e vottrer. Our young esitliiples of o i~~i tuu ,  Inoreover, igree fully \vith the 
ligurc>s of ciliccris. lVv  think it  thcrcforcb estrelncl) prol):tl)le that ill1 tllo ~ ~ o t ~ ~ i n u l  ppecsics of this typc! 
:ire forli~s of ,Ilcc.lis cilicwis. As has becn hllowll by Liltkc'11 (Sl~olia Atlantic-it, 1!)7), the non~in:il gclirra 
AS'c.!,yi.~, Nlq,lrnris, itt~tl (:trllic.lttl~?yx, are h i~~ip ly  stages in the tlevelopii~eiit of individuals, the characters 
:~ssig~it>tl to these genera c*liangi~lg with age. 

The species secrns to I)e not nnc~olinlion a n ~ o ~ i g  the Ilawaiian Islands. I t  was obtainetl by Dr. 
Jenkins in 1889, : ~ n d  our collection co~ltitins a fine serirs of esal~~plee,  ranging in lel~gth fro111 4 to 15.5 
inches. The rll1,ntross obtained speci~iiens a t  I3onolul11 autl a t  H ~ n a l e i  13ay, Iiauai. 
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Zetisgnllris Bloch, Ichtli., VI, 29, 111. CXCII, fig. 1, 1788; not of Linll~~ls, locality not given. 
Zcris ciliaris Uloch, Iclllh., VI, 27. 1'1. 191, 1588, East Indies. 
,Scontbcrfil~i~rie~~/os~i~~ Ilungo l'ark, Trails. Lilln. Soc. London, 111, 1797, 36, Sumatra. 
Gallris airf,scc,is LacC.pOde, Hist. Nnt. Poiss., IV, 583, 1802, locality not given; t~itcr Liunmus. 
Scyris i1idica Riippell, Atl. Fische, Fische des rotl~erl I\.iecrcs, 128, taf. 38, fig. 1. 1828, Djetta; Cuvicr & Valenciennes, IIist. 

Nat. l'oiss., IX, 145, 1'1. 252, 1833 (I'ondicherry and J ~ v I L ) ;  Riippell, Neue \llirbelt., Fiscl~c, 51, 1838; Richardson, 
~chth. (:llina, 276, 1 ~ 6  (C~~nton). 

Ble]~1tarisfuscicct1i8 Riipgell, AtP. Heis. Nordl. Af., 129, p1. 33, fig. 2, 1828. 
GaNicktlr!,s chet~ola Cuvicr 'Cz Vt~le~icicniles, Hist. Nnt. Poiss., IX, 175, 1835; nftcr 1Lunscll. 
Gallichtltys ~riujor Cuvier & Vt~lencicnncs, Hist. Nt~t. Poiss., IX, 168, yl. 2.54, 1S33 India; Iticl~a~rilson,.Icl~tll. China, 2i1, 

1816 (China Seas); Cautor, Cat. hflll~lylln Fishes, 136, 1850 (Sen of l'inang, Sillgapore). 
Scyris r7cppcllii Swainson, Class. Fish., 11, 251, 1839, locality not given. 
Scyris i~ i f l ic i~s ,  Cantor, Cnt. hlnla~yali Fishes, 134, 1850 (Sea of I'int~~~g). 
Cnra?i!joitEes bl~pliaris Hlecker, Vcrll. BIL~. Gen., XXIV, 1852, 67, Batavia. 
Caran!~oirlcsgaUiehth~s Bleeker, Vcrh. Bat. Gen., XXIV, 1852, 68, East Indies. 
Caraw.~: gallus, Ciiintl~cr, C~rt., 11, 465, 1860 ( i \ l i ~ l t  Peninsula, Cllinn, JILYIL): (iti~~tller, Fi8cl1c tler Siitlsce, V, 136, Ifi'ic ( I T I I ~ I L -  

iian I L I I ~  Society islands); Dtty, Fishes of India, 11, 224, 1'1. LI, jig. 3, 1Xic. 
Caru?~z ciliaris, Gii~lther, Cr~t., 11, 454, 1860 (Amboyna; India) ; Gilnthcr, Piscl~c dcr Sii(lscc, \', 135, p1. 89, is76 (I'clclr, 

Kingsmill, Snndmich, r~nd SoIc~mo~i i~1111ldh). 
Scyris gulius, Klunzi~~gcr, Fischc dcs rotl~m~ Mceres, 1, 101, I8s-I. 
Sc!/ris ciliaris, Kl~~nzi~lgcr, 1. c. (Hcd Scii) . 
~ileclis ciliaris, Jordan cCz Everrnnun, Pisll. North & Mid. hmcr.. I, 931, 1896; .Jordan 'b IEvermnnll, i\mcr. Food allti Galnc 

Fislies, 308, 1'N'; .Tortlnll h ICvcnrlt~r~n, I'roc. U. S. Nat. &Ins., XXV, 1902, 3;lS (licrll~rl, l~orrr~osil): Jcnki~is, kh111. 
U. S. Fish Comm., XXII, 1902 (Scpt. 23,1903), 4.17 (IIo~lolol~l); Snyder, op. cit. (Jan. 19,1904),5"5 (IIor~olulu; licit~ulei 
Bay, Kauai). 

Family LVI. I3RAMID.Z.-The Pomfrcts. 

Body oblong, illore or less elevated, strongly compressed, covered with firm atlhere~lt scales, large 

or s~nal l ;  scales firm, cycloid, lolratc, or ernargin;rte, or wit11 a median ritlge or tipine, this clluacter 

found in the young of all species but disappearing with age ill some of tllem. Mouth ~~~ot lc ra tc ,  very 

obli(~ue, l~iaxillary broad ant1 scaly, prenlaxillary protrnctile; jaws wit11 bands of slentler teetli; vo~ller 

and palatine teeth present or absent; preopercle entire or serrulate, serrate or spinous in the young; 
opercles well developed; dorsal and anal fins long, similar to each other, each wit11 3 or 4 anterior 

rays short and silnple, developed as spines, the r e ~ n a i ~ ~ i n g  rays all articulated; soft dorsal and anal 

scaly or ~vitll  a sheath of scales; ventrals sn~all,  1)elow the pectoral; asillary scale \\re11 tlevelopctl, tllc 

rays I, 5;  pectoral long; caudal peduncle slender, the fin lunate or forked, someti~nes ~videly so; 

brilnclriostegals 7; psendobranchia: presei~t; pyloric cteca few; air-bladder present or n1)scnt; su~rao~s.. 

cipital crest large anit high, extending forward to the snout; vertebrie nunit.rons (l(i-/-2:3=39 ill fil.to,ln 

ruii);  skeleton firm; shoultler-girdle thick and l~eavy, the Ilypocoracoitl especbially large Illnell 
dilated, e n t e r i ~ ~ g  the ventrill outline, exclutling the pubic belles fro111 colltact wit11 t l ~ e  ~ l i ~ ~ I ~ l ~ ~ - ~ i ~ ~ l l ~ ;  

pul~io bones sllort ttnd small; neurals and inten~eurals small and slender. Fisllcs tile ol)ell 
witlely distributed and often inhabiting considerable depths, subject to great cllaIlgev ;tge 

Genus 116. COLLYBUS Snyder. 

~ o t i ~  deep, ovate, greatly compressed; teeth in narrow I~antls, about 2 or 3 ro\vs on jawti, llonc. on 

\rolller or palatilies; 2 slllall fangs 011 each side of lower jaw near tip; teeth all s l ~ ~ a l l ,  ~vralc, ~ 1 1 : ~ 1 . ~ > 1 ~  
~)oillte(l; gillrakers l011fi i ~ l d  81elld~r; ~ ) s e l ~ d o b r a n c l i  large; pyloric cwc2a 4, 2 of tl1~.111 abont cqnal ill 

lerlgtlito tlian~eter of pupil, others nearly as long as s to~~lach ;  vertebra 38; 111out11 Yery oblique, 
llearly -\,ertical; opercle, subopercle, i1lteropercle, and preopercle s l ~ ~ o o t h ;  st-ales short, very brond 

(vertic-ally), the upper and lower edges shar1)ly pointed, stro~igly ctenoid, each scale wit11 a ~netlian, 

thickened, verticz~l ridge having a ~onspicuous tllbercle in tlle center; number of scales in a lateral row 

between opercle and base of (xtudal al)out 50; 110 lateral line; dorsal inscrtcclo~l a vertical pauui~lg just 

bel~ind base of ventral, rays 34, the anterior 3 or 4 without articulations; anal 30, a row of scales along 

base of fin; caudal deeply forked; velltral inserted on a vertical tllrougl~ posterior half of base of 

pectoral. 
Color silvery, dusky on head and back, 



BULL. U. S. F. C. 1903 
PLATE 34 

1. COLLYBUS DRACHME SNYDER 

2. APOGON ERYTHRINUS SNYDER A.  HOEN d. CO., LITH. 
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The genus Coll!lbzcs differs fro111 Ilicrncles in not having teeth on the votner and palatine bones, in 
lraving tlic c;~udal deeply cleft, tlie ventrals illserteil posterior to the middle of the bases of pectorals, 
and ill not having the operc:ular bones denticulated. 

Collybiia Snyder, Boll. U. S. Fish Comm., XXII, 1002 (Jan. 19, 1904), 626 (dmclmrc). 

156. Collybus drachme Snyder. Plate 34, fig. 1. 

Ilead, measured to end of opcrcular flap, 3.3 in length (snout to base of haadal); depth 1.7; depth 
of caudal peduncle 3.6 i11 head; eye 2.8; snout 4.9; maxillary 2.2; interorbital space 3.3; D. 34; A. 30; 
scales in lateral series 51,-19. 

Botly greatly compressed, its width at  the widest part equal to lengtll of maxillary; upper contour 
rather evcnly curved froin snout to cautlal peduncle; lower contour much Inore convex, the base of 
anal not carved; nloutll nearly vertical; lower jaw projecting solnewhat beyond upper, posterior edge 
of nlaxillary reaching a vertical through ailterior edge of pupil; teeth small, wrak, sharply pointed, 
in narrow bands (2 or 3 rows) on jaws; 2 larger, fang-like beet11 on each side of tip of lower jaw; 110 

teeth 011 volner nnd l)alatines; pseudobranc1ii:c large, the iilalnents equal in length to twice ctiatneter 
of pul~il;  gillrakers 4+10, slentler, long, and sharply pointed; d g e s  of opercle, interopercle, sub- 
ol)ercle, ant1 ~)reopercle slnootli; lower jaw, snout, and interorbital area naked; otlier parts of Iieatl, 
incl~ltling (lie 111axillary ~ l l d  the body, closely scaletl; scales strongly ctelioicl, the ridges with ii~inate 
tul,crclex; each scale with a lligll vertical ridge, on the niiddle of which is a ljrominent knob; t l ~ e  
ritlgea of the scales l~ic\de~l by the overlapping softer parta, the knobs projecting, lyiilg in longitudinal 
rows; sc-alc,s sl~ort,  but very broittl vertically, the upper and lower edges sliarply poi~itetl; scales of 
heatl, a t  base of pectoral :inti along the bscbk lnucll s~naller tklan the others; 110 evident lateral line. 

Dorsal inserted oil a vertic:ll passing behind base of pectoral a clistance equal to tliatncter of pupil, 
r:~ys 34, the anterior 3 or 4 witllout artic~ulations; fin elevated anteriorly, the longest ray 1.4 in  Ilcacl; 
I)osterior rays 3.6. Ailal rays, except first 1 or 2, articulatetl; lengtll of anterior rays 3.6 of Ilcad; c-:~utlal 
tleal)ly forlcctl; 1)ectorxl pointetl 3.2 of the lengtli; vcntrals il~sertcltl on a vertical passing tl~rougli ~)os-  
terior 11:llf of base of pectoral. 

Color I)righ( silvery, dusky on upper part of heat1 and along back; a silvery spot about the size of 
pupil a t  insertion ol tlomal; upper and lower rays of caudal dusky; central 11art yellowis11 white; 
anterior rays of tlursal dusky. 

Tllc tj~po, No. 50875, U. S. Nat. Mus., is a specitnen G inches long, fro111 station 4176, off Niiliau, 
evidelitly nclar tlre surfac-e. Other exalnples, among which are cotypes, 7737 1,. 8. Jr.  liniv. illus., 
were obtainc.cl Ero~li t l ~ e  ~ t o ~ n i t c l ~  of :L Cor!/pIt:c~nn a t  lloiiolnlrl. Stnall scluitls and fixlles were tnkcn 
froin the stonlac-11 of the specitnen l ~ e r e  e1escril)ed. 11 specin~e~i see11 ill tlie Bisllop RLuseu~n. 

Cullybria c l ~ u e l l ~ n ~  Stiydcr, Bull. U. 8. Vial1 Col~im., XXII, 1902 (JUII. 19, 190-I), 626, pl 9, fig. 16, Albatross Station, 4176, on 
Nlihau. 

Family LVII. C0KYPHWNIDE.--The Dolphins. 

Botly elongate, comprcsscc~, covered with small cycloid scrtles; cleft of the mouth wide, obliquc, 
the 1owc.r jaw projecting; c;lrdifortn teeth in the jaws and 011 tllc vollier and palati~ics; a patch of villi- 
for111 teeth 011 tongue; 110 tcetl~ in csol)htyns; opercular bones etltirc; sk111l with a c.rclst wlricll is 11lucl1 
tilore elevated ill adult tllan ill young; a single, many-rayed dors;~l fin, not greatly ele\.atc.d, c~xtending 
fro111 nape nearly to raudi~l fin; anal sillrilar, but shorter, each witllout distinct s1)ines; pectoral very 
short anel s ~ ~ i a l l ;  ventr:~ls well developed, tlloracic, I, 5, partly received into a groovein the abdomen; 
c:indaI fin witlcly forlred; lateral line present; gill-nlenibrancu free fro111 isthll~us; bntncl~iostegals 7; 110 

pseurlo'l)rmicl~i:c; no air-b1:rdder; pyluric appenclag(~s very numerous; vertebrtu about 30. A single 
genus with plul~ably but 2 species. Very large fishes i~illabiting the hifill seas in warn] regions, noted 
for tlieir brilliant and changeable colors. 

Genus 117. CORYPHENA Linnsens. 

Characters of the genus inclutletl above. The species are not well known, having been ntldiily 
multiplied by autllors. Acc-ortlirig to Dr. Liitken they are probably reducible to 2; both known to 
occur among the I-lawaiian Islands. 
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Cor!lp/ra'iirt Litlnzus Syst. N~tt., Etl. X, 2(il, 1758 (Ibil~l~riran). 
C ~ ~ ~ ~ ~ I I + O I I L O I ~ I L S  Ilit~(!pCtlc. llist. Ntlt. I'oiss., 11 1, 82,  I8W (~~r:lrt!gi~ris). 
Lry~inrl~his Itnfit~estllle, Cilrrrltcri, 53, 1810 (hip1,rrroitlcs). 
Lnrril~rc!/rls Cllvier B Valcl~cic~llres. IIist. Nat. Ihiss., IX, 317, IS33 (pelri{licr~e; young). 

......... 11. 1)orslrl ntys 55 to 6 5 ;  tulirl 26 to 30; irtlult wit11 t l ~ e  f n ) ~ ~ t  greirtly elevi~ted, forl~lillg R lligll oresL.. . /L; ] I~I I~~.~I ,S ,  1,. 204 
1111. 1)orrurl ruys51 to 55; .~nul2,1 Lo 26; 11rofilc of adult mnle not very stccp i r l ~ d  not very diRerc~~L Irolll tllrrt  of f c~~~t~ le .  

crlrrisclis. 1). 105 

157. Coryphaena hippurus Linn:cus. COI~IITI~II D o l p h i ~ ~ .  "~l(tcliilri;" " il/iiliimt;l~i." Fig. 79. 

IIeai14.35 in length; depth 5; eye 6.2 in I~eail; snout 3; il~terorbital 3; lnasillary 2. I; 1). 57; A. 27. 
I3otly long ant1 xle~~tlcr, deepest al~teriorly; anterior profilc in :itlult 111ale nenrly vertitaal; ~l~axi l lary 

reaching posterior edge of pupil; ~ n o u t l ~  large, I~orizontal; bantls of teet l~ on ja\vs, voliler, torrgoe, :~ntl 
palatines, the teeth all recorvetl, t l~ose in outer row larger, being witlc-set, sllarp, alltl conic; to~rgue 
rourltletl, free; eye low, anterior; a liorizontal groove Irorn eye to  rlostril; origin of tlorsal over 111itltlle 
of eye in atlult male, its ti1)s esterrtling to rutliltrentary rays of c:tr~tlal, tlic t\vc.lfth or tkir&r.~ltll ray 
being tlre highest; origin of a ~ i a l  lreilrer ~)vsturior ctlgc, of eye tlian b:ise of cantlal; v e ~ ~ t r a l s  i~~sertct l  
slightly bel~intl upper l)i~sc. of ])ectoral, 1.25 in heatl; l~ectoral 1.35. 

Color ill alcohol, bluihl~ hilvery above, lighter I>elo\\, k)eeo~tii~ig white 011 l~elly; t l ~ e  sitleh, cl~ic,fiy 
1)elow lateral line, wit11 ~ r ~ a n y  tlarli spots about size of pupil, these  lost urlrnerous anteriorly; tlorsal 

fin dull ~)nrpl is l~ black; ot11c.r fins color of correspontlir~g 1):~rts of I~otly cscc.l)t vt.ntrals, \vhic2ti arc tlnll 
pr~rpliul~ I)lack 011 i11nc.r sitlc; :n~al tlnll ~)url>lish on ontcr e~lge; ])eritonc.n111 gr:iyisl~ I)liic.k. 

This tlest.riptio11 is fro111 a S ~ ) C ~ ~ I I I ( % I ~  (No. 04450) 211.5 inches Iotlg, fro111 1lonolr1l11. Nu~rlcrolln 
otllcar c~saml)lcs were seen by 11s :tntl savclral wcrc? prcservrtl. OIIV fro111 Ililo, \\.hcb~i frcsll, h:ltl tllc. 
1owc.r half of I~otly ycllowislr; I)hle spots nlrtler pc,ctorals; jet 1)lac.k spots :LII over tltt rest of the lower 
sitlc, ul)l)er portion I)lr~ish wit11 tlark spots on silvery bluish g r o n ~ ~ t l ;  tlors:~l f i l l  1,right ultrarnarino 
blue; 1)elly ligl~t; a11:il tir~getl wit11 I)lne. TIie c,olor of illis fi-11 ill life is i~~tlcscril)a\~ly bear~ t i f~~l ,  bul 
it 1111t1ergoes very rapitl c~I1a11gt~s while tlyilrg. 11ftc.r tlcatl~ o111y faint i ~ ~ t l i t ~ a t i o ~ ~ s  of tlrc for11lc.1 c.olors 
remain. Our revcral hpc.tbillicns arc 29 to 46 irrclles ill Ic~~~gtl i ,  from the largest of ~~l r ic~ l r  tl~cx follo\\ing 
~nr?asnrc.tnents were secureti: 

Ill(!hos. 
.................................................. Lellgth of fish to e11tl of (.loft of caa~~tlal fin 46 

Root of cautlal t,o entl of (*left .............................................................. 4.25 
Botly exclusive of l~eatl ................................................................... l3i3.25 
T r m ~ k  ............. .....--........- ..................... 13.5 

. IIeight of tlorsal ......................................................................... :- 8.0 
............................................................................ l-ieightofanal 5.25 

......................................................................... I-Ieigllt of ventr;rl 7.75 
........................................................................ Height of pec:toral 7.5 

Depth of botly n t t l c~ l t  ..................................................................... 8.0 
.......................................................................... C:tntlol 1)erluncle 2.5 

Cor!lph:r?~(i hil~purrts Linnrcns, Syst. Ntlt., 1Ed. X, 'Ltil, 1758, open seas; Giintlle:r, C l ~ t . ,  11, 405, 1XiiO; (iiirltllcr, Fincllc der 
Siidsec, V. 14li, 18798 (lr~dicill Orcttn): .lorrltlll & Evcr~lliln~l, Fisllcs Nor111 i111(1 Mid.  Amcr., I, 95'2, PI. 1-19, lig. .I@" 11898: 
ibid, Amer. Food itlid Gilrne Fislles, 324, with fig., 1902; J e ~ ~ k i t ~ u ,  B1111. I!. S. Fish Comm., XXII, 130'2 (Scpt. 23, 1!M3), 
447 (Honolulu.) 
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Sconibrrpclnqici~s I,inn:u~ls, Sysl. Xnt., Ell. S.  290, 1758, no locality given. 
Qrr!ljrhn3?rn,f~c.~ciolrr/rr.s I ' IL~~JIS ,  S l~ i r i l .  Zool., \'111, 111. :I, fig. 2, 1772, Amboyna. 
Cor!ll~lr:r~rrrt (.hr.!1srrr~r1s I,nri.pi~~l(s, IIisl. Nnt. I'oiss., I l l ,  IRIi. ISOO, Pacific Ocean. 
PIII~!I~I;I:~~III~ ; I J I I J ~ ; ~ / ( I / ~ . ~  ILl~fi~wsqnc, Cr~rnttt:ri, :I:<, 1810, Sicily. 
I,rpinrlrhis hil~]r?~~oicIc*.~ Itr~fincsqnc, Cr~rnttc'ri, :$.I. 1'410, Palermo. 
(:r,~!llrlrnrrr~ ir~rmcicrrl~rtn, iipnssia i n  Spix, I'isr. nrns., TIT, 111. hR, lR'"3, Atlantic, off Brazil. 
Orv!ll~h:r~~c~a ?~ilrl:rjrrrrlii Cnrier S: V t ~ l a n c i r n i ~ c . ~ ,  IIist. N I I ~ .  I'oiss., TX, :i:ll, 1S:l::. America. 
C~~r!l)rh:r~iilc r;iccrii Cnricr ,t V t ~ l c ~ ~ c ~ i c i i n c s ,  (11,. cit., TX. :102. IS:$;!, Philadelphia.  
C ' o r ~ ~ ~ ~ l ~ : i ~ ~ r c ~  ~ ~ O T C I ~ O  Cnvicr tt V I I ~ ~ I I ~ ~ ~ I ~ I I I I ( ~ S ,  01,. (-it., I S ,  :<OS, lS:33, Brazil. 
Co~~/~~h: r~r r r  fln!f,t/ir Curic~r ,k \ 'r~lcneimnc~s, op. [sit., I S ,  3ll.i. 1X:l:l. Antilles. 
Cor,tlph:,nr~ ,r'ir!j(~fo C l ~ r i c r  ,L! \Tr~lcnl*ic~nnc.i, or' ('it..: IS, :<OR, lS:I:l, Martinique.  
Q,r?/lrh:?rrn rrr!l!lric1.7r.s Cnricr Sr V f ~ l o ~ ~ r i c ~ n l ~ c s ,  op. (nit., I S ,  314, 1X3:<, sea  of Coromandel. 
Ow!/l)h:r,~irr. ?~lrrr~rirr!~ii (:~~'i.it%r ,k V i ~ l c n r i c n l l r ~ ,  o p  ['it,., I S ,  :$IT,. IS:!:<, seas of India. 
Q ~ r ~ ~ p h : r ~ r r r ~ s r ~ o ~ ~ r / ~ ~ ~ r r ~ i r l r . s  (:llvic>r S: T'r~lcn(.ic~u~rs, (111. rit., I S ,  :ilT,. IS:!:<, S o u t h  Sea.  
I , ~ I I ~ I ~ J I I ~ ~ I ~ ~  xi~~rrlrrs Cnvirr & \'nlcnc.ic.nno%, or'. (:it., TX, :(?a, 1S:'I:I. Sicily. 
0)r!11111:1~11o:jn~roi1ir~tr Srhlt'pc'l, I"tlnlln J l~pon. ,  I'oiss.. 120, pl. (;I. lSL5, Japan. 

158. Coryphaena equisetis 1,inn:r.n~. Sln:lll l ) o l p l i i i ~ .  Fig. SO. 

I Icantl 4.2 to4.O in I c n g t l ~ ;  t l c l > t h  2.6 t o 4 ;  I). ,TI to 65; .\. 2 1 11) 9;; \,c.rtrlv:rx 3:;; ~ ) r o l i l r  of h c n t l  c o n y e s ,  

I)nt 110t ~~c.:srly ,rtic.nl, (.\en i n  t l ~ c . n t l ~ ~ l t ;  1n:~xillnry rcb:~(* l~ing  f r o ~ ~ t  o f  I I I I ~ I ~ ~ ,  2 . S  to4.S il l  lie:111; i n s e r t i o n  

of {lors:11 l ) e I ~ i n ( l  (,y(l; 11(~411r:tIs r(111:tI to 1 1 : ~ l f  l e ~ i x t l ~  o f  11v:t11; ~ ~ ~ : ~ x i l l : t r y  rr:1(~11ing ~ i i i t l t I l ( ~  of e y e ;  profilc, 

of s ~ ~ o n t  I )c~c .on~i l ig  nck:~rlv vc'rtict:il ~ v i t l ~  :~gc'; Pro~tt of :t11:1l n n t l c r  nr i t l t l l r  of 11otly. C o l o r q  l ~ r i l l i : ~ ~ ~ t  in 
]if(), ( - l ~ x ~ i g i i i g  s ~ t c l ( I c ~ ~ ~ l y  a t  (1(~:1t 11; 11ro\vnihl1 c ~ I i v ( ~  :i1111v(l, I\ 11ite or golcl(31l l ) (~Io \v ,  wit 11 l ) r i g l ~ t - l ~ l ~ ~ t ~  spots, 
\\ 11ic*l1  arct I:~rgrst on t l i c  1):1(-1c :LII(I l l ea t l ,  f o r n i i n g  l):~n(ls 011 sl1011t; (10rsnI 1)1irl~Iis11 1)111(~, wit11 11:~lel. 

PTo. RO.-Cnr,11ph.~7in, C ~ ~ I ~ E C ~ I I S  L ~ ~ I I ~ I I S :  niter Crii~ithcr. 

o l ~ l i q n e  l i l ~ r s ,  otller fills tinge(1 I v i t l ~  1)111c>; c-nntlxl y(.Ilo\v; in s p i r i t s  I,:II(\, \ y i t l ~  l ~ l n c k i s l i  spots 011 the 
10\\.er ]>zLrt H. 

" M n l c  wit11 t h e  f r o n t  c l r v n t c t l ,  f o r m i n g  n crcst, ~ ~ l i i c . l ~  ~,roj(%cats x littlct I,c~yon(l t111, 111,1>cr j;l\v; 

f(,~nnlc ~ v i t l l  l)lncl s l )o l r  along c:icbl~ sit11. of t n i l ,  rejinl:arly :~rr:~n~c>tl ." ( I . )  1 , r n g t l l  ::O i ~ ~ c ~ l l c s .  
C) l>m .211:sntic3; rare i l l  tile \fTc?t I n t l i e s ;  not r r c o r t l c t l  froni const of tlic. TTnifctl St:~tcs. 

I leec~r t lc t l  1)y 1 3 n m e t t  fr t l l l l  t J i (~  ~ ~ i c i l l i t y  o f  T ~ : ~ y s n n  ( I : ~ t i t n r l c  2'i0 N., longitntlc '  l f i O O  TIT.) ant1 1)y 

C;uutlicr from I)et\\yec.n T x l l i t i  nrl t l  the 11a\vni iml  Islmids. 
\\'11 arc not snrc i l i n i  the spcc.irnc3ns rccor(11,tl 1)y 1:ernlctt :ultl 1 ) ~ '  C ; i i n t h r r  \\-ere 1101 the. c ~ o m i i i o n  

RTlc(*ips, C'. l , ; / )~) l t r~ ts ,  1)11t 111(, fc%\\. t l o r ~ : i I  mys i n  ( - ;unthr r 'h  f g i i r e : n i t l  hi.: 11osit ivc~ i t l c ~ ~ ~ t i l i c * : ~ t i o n  inc1ie:itc~ 

tl1:lt I l l i s  fi1)pc.ic.s as \v(l11 ns  I l l c  other oc*cnrs t l l c r c .  'I'll(> 1>1)sit ion of t l r c ~  origin of tl~c, dors:11 fin, ]lo\\- 

~ j , ~ ! , , ~ h : ~ ~ ~ p ~ ~ ~ ; , s ~ I ; , ~  J , i n n ' l  Sysl.Nnt..lEll. X, 2lil. 1558 ( l l l i s l ~ ~ i l l l ~ ~ r l  rgrri*~li.?~, high scas;  (>iintl~,'r, Cnt.,TT. clOi, lS17O(Allnntir): 
U I I I I ~ I I ( ~ Y ,  I"IHI~IIC tl(hrS~~ds(>(l, \I, 1.17, 111. !I::, WE. .\, 1S;fi ( I I ~ ~ I I V I Y ~ I I  7'1111iti 111111 I I J I I V ~ I ~ ~ ~ I I I  lslr11111~): .11)r1itt11 ,t I C V ~ ~ ~ I I I I I ~ I I ,  
~qsrl(.s Nor111 1111rl M I I ~ .  Anlrt'., 1, 953, ISRli; .111r<lr~11 'k ~ E ~ I ~ ~ I I I I I I I I I .  1\11111r. IP<)otl I I I I I ~  ( ~ I I I I I I ~  1Pisl11-9. :?XI, ~! Io" .  

(!j),.!l11h:t~7~<l soci(~/~,s J i e l ~ ~ ~ e I l ,  h'c~rrntlrc! \\'llr~linp \'op~pt'. I I ,  27.1, 18-10, la t i tude  ~7~ N., longitude 1 6 6 ~  W. 
* 
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Group PERCOIDEA.- he Perch-like Fishes. 

A group of fishes of diverse hahits and forms, hut on the whole representing better than any other 
tlrc typical Acant?ropter?/gictn fish. The group is incapable of c.oncise tlefi nition, or, ill general, of any 
tltinition a t  all; still, most of its members are definitely related to each other, and bear in one way 
or another a resemblance to the typical form, the perch, or more strictly to its nlarine relatives, t,hc 
sea 1)asses or Xcrr(~nid:s. The following analysis gives most of the com~non rhnmcters of the gronp: 

I<otly usually oblong, covered with scales, which are typically ctenoid, not smooth nor spinons, 
ancl of ~notlerate size; lateral line typirally present anti concurrent with the l ~ c k ;  ?lent1 usu;illy com- 
pressed laterally, and with the cheeks and opercles scaly; mouth v:~rial)le, usually tcr~ninal ant1 \vilh 
latcral cleft, the teeth variable, but typically pointed, arranged in 1)ands on the jaws, vomcr, runt1 
palatine bones; gillrakers usually sharp, stoutish, annetl with teeth; lower pllaryngeals ahnost always 
stq~aratc,, ~lsually armed with cardifortr~ tceth; third upper pl~aryngeal motlc1r:~tely c~rl:irgc~l, t~long:~tc, 
not artic.ulated to the cranium, the fourth typic%ally present; gills 4, a slit behind the fonrth; gill- 
mcml)mnes free from the isthmus, ant1 usually not connecte(1 with each other; pscudo11r:mclli:v typically 
well developed; branchiostegal~ few, nsr~ally O or 7; no orbitosphenoitl; no 1)ony stay connecting the 
suborbital chain to the preopercle; opercular bones all well tleveloped, norm:il in position, the prcol)ercalc 
typically serrate; no cranial spines; tlorsal fin varionsly dt.veloped, but always with some spincs in 
front, these typically stiff and pungent; anal fin typic:~lly short, usually wit11 3 spines, soliictirnes 
mith a larger nu~nber, sometimes with none; caudal ii11 variable, u~ual ly lunatt; pectoral  fin^ well 
drveloped, inserted high; ventral fins always present, thoracic-, separate, al~llost always with I spinc 
and 5 rays; air-blaclder usually present, without air-duct in the adnlt, si~nple, ant1 generally atlhcrcnt 
to the walls of the al~tlomen; stomach coccal, with l~yloric appendages, the ir~trstir~es sllort in most 
spec.ies, long in the 11erl)ivorous forms; vertebral column well developed, none of the vcrtel)r:r. especi- 
ally modified, the number 10 + 14, except in  certain extra-tropical and fresh-water forn~s, which retain 
the primitive higher nulnbers; shoul(1er-girdle nor~nally developed, the post-temporal l)ifurcate, 
attached to the skull, but not coossified with it; none of the epipleural bones attached to tho center of 
the vertebcc; coracoids normal, the hypercaoracoitl always with a median foramen, the basal boncs 
of the pectoral (actinosts or pterygials) nonnally developed, 3 or 4 in nnmber, I~onrglass-shapct1, 
longer than 1)roail; premaxjllary forming the border of mouth, usually protractile; boncs of the Inan- 
tlible tlistinct. Species very numerous, found in all seas except tllosc of the Arctic. regions. Many 
species inhahit fresll waters, espc~cially in North America and Europe. These fresll-water forms :bra 

apparently nearer the primitive stock than the marine species are. The El(rs.\oinid:~-, ('c~ttrcirclricI:c, 
ant1 I'ercirl:~ are the most primitive, antl apparently form, with the T'ercopsid:~~ antl Apli~rdotl~l.id:r', a11 
alrnost continuous series. This series, however, we are compelled to I)rcak in n 1inc:u- arr:zngetnent 
for the purpose of bringing in other series of transitional forms, which cuhninate in li'erycoitls and tlle 
rVron/2~roicls. 

K E Y  TO PA>lltIES O F  PEItCOIDEA. 

a. hlaxillnry not nhcnthcd by tllc prcorhitril oronly pnrlinlly corcrcd by tllc cvlgc of the latter; vcntrnl with iLq nccaer;.sory 
H C I L ~ C  very small or wanting; opcrc:lc nrnnlly cnrling in  n spinc. 

b. I'reororlnl vertcbr:~ with tmnxvcrsc prot:cassos irom the thiril or ioi~rth to the It~nt; ril~s n l l  hnt the lnst I to 4,~cssiIc, 
inscrtcct on tllc ccntrn t~ehind the tmnsvcrsc proccrucn; psc~ldol~rrincl~i:u Ir~r~c; ~ O ~ N I L I  SJI~II('R tl1)011t 10. 

1~~11Ir l l~~/ : t~ ,  1). 207 
bb. I'rec*rn~Anl vertcbcc nntcriorly withont trtinsversc processes; nll or most of the ribs inscrtctl on t l ~ c .  trrins\~crso 

processes whcn tllcsc nrc dovclopcd. 
e .  Ann1 spines 2, rtircly 3; vertcbr:~ 24 or 25; dorsnl fin divided .................................. Apo,qonichlh!litl:r, 11. 209 
cc. A I I ~ L I  ~pir~es :I, never 2 rlor 1; dorsal fin continuous or divi(1ed; vcrtobm: 24 to 35. 

17. Annl t in  shorter thnn dorstkl; herid not cvc~rywhorc oovc:rctl with rongli ti(-t~Ic~; po~tocnInr prlrt of  hcncl not Rhort- 
enc(1 ........................................................................................ .S(*r7~r~?lirl;r, 11. '219 

rlrl. Alrril f in scnrcc?ly shorter thrin dorsril nnd xinlilnr to it: hcr~d c~ntl body cvcrywhcrc covcretl with rougl~ H(VLICS; 
hod y deep, compre%qcd.. ................................................................. Pri(im?it/~i(l:~~, 11. 227 

an. Mtixillriry rlip11ing for tnost of its length nndcr the edgeof the l~rcorbitnl, wliicll ionnu a rnorc or less distinct ~hcatll; 
vontrr~lti wit11 ml rit!cscssory ~cnlr; o1)crc:lc withol~t u11ines. 

e. (:t~rnivornnn npccios: tccth i n  jriwn not rill incisor-like. 
f .  Sl~il~es 111 prc!~nrrxillr~ry not grelttly ~)rorlucccl, not extending bnckwnrd to the occiplit; montll n~oderutely 

yrotructile. 
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.............................................................................. !I. V o ~ n c r  with tectl~. L7tlin?1idx. p. 232 

{/!I. Vorncr without tc~ctlr; pr~lt~ti~cn r n ~ A  tongrlc tootl~le~s; 1~11tcrinr te~tll co~ri(;t~l, or C ~ Y C  more or less incbiw>r-like; 
........................................................................... ~,rcorpcrclc cntirc.. .Sl)nvitl:t', 1). 242 

fj. Spi11cs or ])rcmnsill~lry c s t c ~ ~ d i n g  I)ncl<warrl to tho  occipnt, so thnt t l ~ ?  rnoltt,l~ is csccssivcly protmctilc: lower 
................................................................. l~ l l r~ryngol l s  well scpnrntcd.. .~l;"'lli~ls:, 11. 24.1 

.................. re. Ilcrbivoro~~a species; lr~ltcrior tccth in  jn\\v i~rciaor-likc; no molnrsor I * I I I I ~ I I C R  Kul)h08idn', 11. 241; 

Bocly ol)long, strongly ~0111presse(1; scales large, ciliatetl; lateral line conrplcte, the tubes straiplit 
ant1 oc.cnpyi~~g the :interior half of the e s p o ~ c d  surface of tlle scale; 1nout11 large, protrac+tile; 1naxi1l:~ry 
c~xpo~ctl, witllorlt s ~ ~ p ~ l e r n ~ ~ n t : ~ I  bone; teeth in jaws in villiforln b a ~ ~ t l s ;  tcctll on romcr, l~alati~les, 
cntopterygoids, :~n(l  ectoptcrygoids; tongue smooth; Ileatl partly naked; prc>orl)ital aud preoperrlr 
tlentic-nlatc; operrlc. \pit11 2 spines; gill-tne~nbranes scp:~r:lte; G I)ranc~lriostc~t.r~Is; pseutlobmncbhi:o 1:~rge; 
gillr:~kcrs long mltl slentler; tlorsal fins comrectetl a t  the lmse, with u, $1 to 13 rays, the spinor~s portion 
longer than the soft; anal as much tlcrc~loped as the soft dorsal, wit11 111, 10 to 12 r:tys; dorsal :uncl 
anal Iins fitting in a well-devclopccl shcatli; caudal rmarginate, pet-toral obtusely pointed, with 14 or 
15 rays, 11pl)('r tile longest; vcntmls belrincl base of l)ec.toral, c-losr togctlrcr, \\ it11 :r strong spine; porte- 
rior 1)roc(~ssew)f tile pre~nnxillaries not extending to the frontals; supraoccipital bone estending for- 
ward to l,et\rec~n the post-fronhl procscsres, its crest not extending on the ltpper surface of the cranium; 
l~a~.ictals short, without carest; precantlal vrrtebrzc with tnrnsvrrsc processes 1)ehintl the fourth; ribs :~l l  
1)rlt the last 2 to 4 sessile, i11sert~i1 011 tlre centruln behind the transverre processes. (13onltlnger.) 
Vertcbr:r 25 ( I 0  or I 1  14 or 15). One pcnus with 7 or 8 sprcies in11al)iting the l'scific. Ore:tn, CRI)(>- 
c.ially freclh ant1 I~racskish waters of East Africa, the islands of tllc Indian ancl l'acific oceans, and north 
Australia. 

Genus 118. KUHLIA Gi l l .  

13otly oblong, much c~omprcssctl; head compressetl; moutll short, oblique; 1naxi1lm.y ~vitliout sup- 
ple111ent:~I I~onc,; Io\\,c,r jaw projecting; 110 c8:~ninrs; tcctll sul)equ:~l; p r ~ o r l ) i t ~ I  sl~arply serrate; angle 
of l)rcol>cxrc*le \vitl~out strong ~1)incl; gi1lr:~lrers ~lentlcr; l)scutlobr:lnclli:c large; sc-ales l:lrpcl, not very 
ro~~gl i ;  lateral linc distinctly arclletl in front; top of liead nalred; tlorsal fin tlreply not(-Ired, but not 
tlivitlcd to l)asc, with 10 sle~iilcr spines; rautlal Imlate; anal spines graduated, tlrc. fin short. Color:r- 
tion 1)riglit silrrry. This genus rontnins 2 groups of specics, one strictly ~litrrine, tlle o t l ~ r r  ascend- 
ing tho riverr. The IIa\vaiinn spec-ics, fonnd in estuaries, is internrediatc. 

159. Kuhlia malo (Cnvier ck Pttlencaienncs). "rl116le7t6la." 

I-Tend 3.4 in  length; depth 2.6; eye 3.2 in Iiead; snorlt 4; interorl)iI~l 3.3; maxillary 3; mantlible 
2.3; 1). rs-I, 11; A .  111, 11; soales 7-52-12; gillrakers 25 to 28. 

13otly !,blong, strorrgly compresseil, upper profile of head nearly straight; caudal pcduiiclc  con^- 

prcsscatl, its dcptll equal to length; Ircntl longcr than dccl); snout short, vather I~lunt; nror~tli oblique, 
lower jaw projecting; tertli nrinnte, in 1)antls on jaws, vomer, and pal:ttines; tongue ntthcr l)luntlg 
l>oi~itecl, free anteriorly; nlnxillnry rexcllirlg slightly beyo~icl front ~trargili of eye; eye \wry Inrge, 
irregnl:trlp circular, its pupil slightly al)ove axis of body, anterior; i~iterorl)itnl colircx; 2 small, flat 
op(,rrular spines, the lower tile larger; origin of tlorsal fin about over that of \.entmls, behind that of 
llu-toral, longest tlorsal spine (fifth) 1.6 in liead, longer tlran anterior soft rays; base of soft clorsal 
less than that  of anal; cauctal tleellly forked, lobes l~ointed; :tnnl spines gratluated to the last, wilicll 
js tile longest, but shorter than anterior or longest soft rays, longest spine 2.6 in lieacl, longest my 
2.1 ill head; vcntr:tls reachillg three-fourths tlistrtnce to vent, 1.8 in heatl; prc-toral 1.5 in Iiead, not 
rt,nc.l,ing as far as vcntrals; sc-ales ctenoitl, 4 rows on c.heeli, tho,qe along 1)asc.s of vcrtictnl fins very 
small; top of ]lead naked, al)ont 12 scales beforcl dorsal; 1:ttc.r:il line nearly conc~urrent with t l o ~ n l  out- 
line;icautlal peduncle conlpressed, least width 5 in least tleptll. 
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Color in lifc, bright silvery, I)luish on hack; fins (lull whit,isIl, the first dorsal.and caudal narro~vly 
etlgetl ~vitll black; relltrals pure white; upper fins a little tlarker than lo\ver; iris redtlish silvery. 

You~ip exa~nplcs, when fresh, with top of Iltatl stc~el whitis11 ~vi t~h st,ec,l 1)l:ic.k rc?tict~lat,ions ant1 
1narl)lings ~11icl1 end in 3 dark stripes along side of back close to tlorsal; soft tlorsal \vith an inter- 
maginal stripe of-draslcy;. eat~clal pale, marginecl with tlrlsky till ronnrl, the bulk of t,lle f i l l  ~vllite. 

Color i l l  alcohol, blnish 1)rown ahore, more or less (lusky, ctspec:ially on top of I~catl; lo\rcr 
surface of 11otly white, washed with silvery; vertic:tl fins dusky, the margirls of %antla1 m~t l  tforsals 
1)lackisli; margin of anal pale; pectoral tlnsky, with a iliediarl yellowish  pot,, asil tlnsky; ventrals 
whitish; insitle of gill-opening a11t1 axil of pcetoral clnsky. 

Tl!is I~eautiful fish was quite co~innotl in the st.reams :lnd 1)rackish wat,cr on the islantls of Oahn 
a n  i Numerous specimens are in t , l~o c:ollcctions fro111 IIonoluln, Moannlna, Ilec:i:l, Tf'aialn:~, 
Hilo, and.'l<aik:i, ant1 ~lnmbers were o1)tainetl .also 11y Dr.. ~en l i ihs  ant1 11y thc: All)trlvoss a t  I'nitlio 
I<:iy, 1-Ia\vaii;3 '1la11:rliii Ray, Hr~leia liivcr, and \\':tit~rcm Itivc,r, Iianai; I,a!real~ Jslancl; :~ntl a t  St:~t,ion 
5844 on t. l~e southcrn coast of Molokai. 

The rpec:ies attains a length of 8 to 10 inchcs, though most of the examplcs see11 mere snialler; n very 
att,r:~(:tive litklii.firh, ~)ossessing illally of the h:~bits of our sunfishes ant1 IX~RRCS, tlwelling b> preference 
in the rr~nniilg fres11-watcxr st.re:~nrs, wilere it  ntay I)e fonr~cl in no11111c?rs ill tllc tlccper pools. I t  is n 
gootl fooctifish, t;ikcs tho I~ook rc::iclil y, ant1 1)osscsses g:Ltne qnal itics of no mean ortler. As :L 11:tn-fish 
it ranks \\,it11 our species of %epon,ix and Enponlolis. The species is of very ~vitlr tlist.ril)nt.ion, Il:~\fing 
I)een rrcortlctl from South Afrira, the 1Sa~t Indies, Austr:llia, ninny of tllc islands of tllc Sontl~ P:lc:iiic:, 
tlie Ha\vaiian Jsl:~ntls, ant1 many ot,her localities. ' 

I)IL~~.$ h.na10 C~~vier & V ~ ~ l e l ~ ~ i t ? ~ i ~ ~ e s .  Ilist. XIL~. I'oiss., VII, 479, 1851, Matavia River, Tahiti. 
1)rrleh. strrlo I,eqaon, Voy. Coqnillc, Zool., 11, %ti, pl. 62, 1.331, Tahiti. 
1)lrlr.x lr~iris~~rs J B I I ~ I I S ,  Zo01. Yoy. Rcnglc, 17, 1W2. Tahiti. 
Uvlm ?nrt?:i/bcrlu8, (iiir~lhc!r, I+Iscl~c (lor Siidsee, 24, 1.375 (Sl~mritrn, Jnm, Amboynn, Fiji, Soriety Jslnntl~, R < + n l ~ m n  Islmi~ls, 

Gilbert Ixlnnils, IInwniian Islnnda): Ciiinthcr, I t e~ .  Sllorc l~isl~er,'Cllnll~nger, Zool., I ,  ~rlirt. \'I, f,!), 1R40 (IIilo, 
1Ionol11l11). 

11fomnoj)si.s nr!/ottr.sr vnr. xr171rll~irensi.s Steindncllncr, Bcitrlige, V, in Sitzb. Ak .  Wiss. \Vicll, IXSI V, ISili, 205. Sandwich 
Islandc. 

dfi!ronr!p8ismir?:~1innl?rs, Strc~c,t3. 131111. li. S. N. X., h'o. 7, 71, IS77 (R'ninl~ln, Onllu). 
?I)rt/cx hrlrtrilih. J)c! Vis, I'roc-. I,inn. So(-. N. S. \Vrtl(,s, I S ,  lSX4, :l9li, Queensland, Australia. 
1 l i ~ r n ~ r r ~ ~ 1 n i . s  xrr?rflr~icr~~si.s SLrincInnl~n?r, Sitnb. A k. IViss. iVic.11, SCVI. 1SS7, Mi, ( S : ~ r ~ r l n . i c ~ l ~  Islnncls). 
l i r r / r l i r i  ~rrcilo, Bol~ler~gcr, (:$it., I, 40, 1x9:) (SonI11 Afric-11: Iln~lriti~~u: Ito(lrip~~~-z: Fiji I S I I L I I ~ I H :  Vit i  T~ev11, Tnlliti; IInwl~iin~~ 

IsIt~l~tls; lIilt>); S te i~i t I t t t~ l l~i~~r ,  l ) c ~ ~ k s .  Ak. \%'ixs. \$'ic11, 1,XX, 1900, 4x3 (Ilo11f)l11l11): I ~ o \ ~ ' l ~ ~ r ,  I'r01,. At'. Nlit. S1.i. I'llil~t. 
19(10, r1J4 ( l i n w n i i t ~ l ~  Islnnclx); .lcnkins, Ilrrll. 17. S. ]?is11 Comnl., XSI I ,  1!:02 (S~pt .  23, 1!)0:1), .1,17 (111>11c1111i11); Slly(lc-r, 
01). <!it. (.Trnl. 19, 1901), 5'26 (Ila\vniinn Isl~nclr;: Z n y ~ n n  Tslnlrd). 

160. Xuhlia tseniura /Cuvicr k Valrncic~i~ics) . Fig. 81. 

D. x, 9 to 71; A. rrr ,  10 or  17; scales 5-50 to 55-13 or 14; tlrpth 2.75 to :3 ill tot:rl Iengtll; halt1 
3.5 to :<.G(i; snoot 0.GG tlia~lleter of eye, which is 2.66 to 3.25 titrlr~ i l l  I(v1gt11 of h ~ a d ,  sod ( ~ l ~ r n l s  iuter- 
0rl)ital width; lo\ver ja>v projecsting; lnaxillary extclntling to 1)cIo~v antcrior 1)ordt.r or nntcricjr tl~irtl o f .  
ry(,, t i l c h  witltl~ of its tlisttll extrcll~ity 0.25 to 0.33 t1ianletc.r of eye; csllcclis ant1 opc~rrlcs wit11 I:trgcl ctrlloitl 
~ ( 8 ~ 1 ~ s ;  angle : i ~ ~ t l  lower l)orclcr of ]~rcol~erc.lc fir~ely tlonticrllatctl; lnwcr O ~ ) C R * I I ~ R P  spi~lc  strnllg; 25 01. 

26 gillrakers on lower ])art of anterior arch; tlorsal originating just 1)ehind vt.rticn1 of ax ill:^; fifth or 
fourtll and fifth spillcs I ~ l l g e ~ t ,  0.6 to 0.00 length of Ilcatl, 1onpc.r th:in antcrior soft rnyw; tclntl~ ~ipinc 
longer than ilinth, as long as third or a little. shorter; pecstoral 0.66 length of hratl; \,rntral a little 
shorter, reaching :ulus, or not (lnite so far; anal as lonq 21s or slightly lotlger tl1a11 its tlista1lc*(1 from 
caudal; third spine a little longer than second, a8 long as  tenth tlorsal; cant1:il tlreply forlic.tl, n~idtlle 
rays 0.3:: to 0.4 length of ollter. Silvery blniril~ gray 011 1):rc-k; top of soft tlorsal l~laclrish; (sandal 1rit11 
.i black I)anils, one along the middle rays, ancl two p:~irs convcryinp po~teriorly. 

This species, common :Lmong lava rock8 in the sontli seas, o1)t:tinc.d ill 1881 011 Jollnstoll 
Islantl, ~ o u t l ~  of IIavaii, ant1 rcc~orded by SlnitJr & Swain. 1t  is c801nmorl :1t S:irnon. 

1)tiIrx I:r~r;?rr?~s Cuvicr 'b Vnlcncicnl~cs, IIist. Nnt. I'O~UR., 111, 114, 1829. Java; 13lct'ker \7crl~. Rntnv. Gen., XXII. 1549, Pero., , 

49 (!l~igotnl~g); (;ilntlrcr, (:at., I,  2fi7, 1859; Kntar, Novnrri, I~isc~l~r, 47, lX(i5. 
I'crrsn nrgcstr.*i, Hc.r~nrtt. I'ish. Ceylt~n, 111. XSI I ,  18:W. 
l)el~.s br.iritrlli, I'clcrs, h1o11. I3c:rl. A('. 1x55, 4Y:! (hloznmbique); Qiintllcr, Cnt., 1, 270, 1859. 
1)rrlen or,lenle81s, Klr~nzinger. Verll. zool.-btlt. 0ebs. \Vim, X X ,  1Xi0, 7:10: Gii~ltl~t*r. IYscl~t* dcr Xiid~ec?, 25. PI. X I S ,  fig. (:, 1873; 

Uny. Fisli. I I I ~ . ,  65, 111. X\'111, lig. 2, 1875, tint1 I'nIIllr~ Intl., FisI1. I ,  604, 1889. 
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dffrr07~O~l~i~ t:1~?ii!irii8, Blcekcr, Arch. Necrl., 1711, 1R72, 354 ( J ILv~:  Suruutrn); Atlus Iahth., VII, 110, pI. CCCXI,\', fig. 5, 1876 
(.Jllvn; Pl~mrttrn; Bnro). 

I'fL~'flflrll~s Irr1illr114, Bleckcr, Nrdcrl. Tijdsrhr. Dicrk.. IV ,  1873. 139. 
~irihli~l f:rrritirn, Smith 't Swain, I'roc:. 11. S. N .  JI., V. lW?. 138 (.Johnstot~ Islunrl; .lttr~~: Chinrh(~ SP~I; Sll~ntltr~l). 
.Iforo?lf~~rsis flr~~ertlctin. Kln~lzinger, I'ischc des rotll. ACcrr., 25. 1884. 
lirrlrli~~ nrqc Jordan & Hollmnu, Pror. U. R. Nt~t. ,\ins., XII, 1SF9, 15B. Chatham Island, Galapagos Archipelago; :lor- 

d:tn & Rigcntnunn, Bull. U. S. Fish (:olnnr.. 1'111, lPXX (1890), 419. 

FIG. 81.-Ktihlicc l;r~tirrrn ( ( ' I I I ~ ~ v  W TT~~len\*irnnes) after Giinther. 

Family 1,IX. Apogonic11thjicIrf.--'l'hc Cardinal Fislics. 

Body oblbng or elongate, s o t n e t i ~ ~ ~ c s  c~ot~~prcss'ed :u~tl elev:~ted, c-ovc.rrd wit'll rather large scaalrs, 

whicl~ are striated ancl ctet~oitl, or sotnetilt~c~s cyc-loitl; c-heeks sc,:ily, latrral line c~olrtinuoud; cleft of 

~noot,ll wide, ol,liclue; v i l l i f o r ~ ~ ~  teetl~ (111 j:~\vs ant1 \.orllcr at~tl s o ~ ~ l e t i ~ ~ ~ e s  o11 paltltir~cp; c:ar~inrs some- 

t i~nes present (teeth watltil~g ill Ilriy~lioxtr~~~~rr); ~~rec~~)c?rc.le with :I t1oul)lo ridge, its ctlge ctlltire or sliglltly 
scrratetl; opercular s11i11e little devclol~c?tl; lo\\rctr ~~harg t~gca ls  scipi~rt~te, with sllarp tert.l~;  s sen do- 
brancl~i:? present; branc:hiostrgi~ls t i  or 7 ;  dorsal firis \vcll sel~alat,ect, t l ~ e  first \ritll 6 to'$) rather strollg 

spines; no tlorsal xheath or fnrro\v; t~nn l  ti11 ~ l ~ o r t , ,  I ISI IW.I I~  \vitll 2 H ~ ~ I I ( ? R ,  H O I I I V ~ ~ ~ I I L ~ S  \\!it11 or 4 ;  velltral 

fine tl~oracic, I ,  5, \\,it,l~out axillary scale.. Sln;lll 1ishc.s of t , l~e Tropics, eppt.c~ially ahuntlant in the Etxst 
Indies, sotne of them ill fresh waters,   no st of then1 in rather deep wntc?rs. Color often 1)right red. 
Genera about 15; spec~ies about 1:30. 

The falnily is representcld ill Japan by at  least 8 spec~ies, :mtl not\vithstalldi~~g their s ~ ~ l a l l  size they 

lrave great importance as food-fishes. 111 the I-I~M-aiiatl Islar~cls we know 9 species, all c ~ f  tlleln small 

and only 2 of any il~~port,ance for food. These fishes :ire most abundiu~t among the coral rocks about 

tropical islatltls. Many of our 111ost int,ere~ting specilllens obtainetl a t  IIotlolnl~l were? sec.urt.d by 
breaking apart lllaxsos of dmcl coral, ill the interstices of \~lhicll they take refuge. 

n. Cnninc tccll~ none; tretll till nli1111tc or villiforru. 
h. I'reopcrclc wit11 mttrgius untirc. 

c. Tecllt OII  volocr and ~)lllatincn. 
tl. L~ter1~1 line ~on~j)lete ~ ~ l l d  \~cll dc\rclope(l.. ................ .: ....................................... ,4fiorrurris, 1,. 210 
cltl. L~tter~tl li11c i~icon~~~lctc~, eellsi~lg 1111der origin 01 soft dorsttl.. .......................................... I',o(~, p. 210 

cc. No tee111 OII volllcr or palt~tine~. ....................................................................... i riorti~rr(i, 1). 217 
b0. 1'reopcn:le with tit lctlst posterior n~lrraill aerratc, cspcci~~lly ill the yi)1111g ................................. il?ttiiz, 1). 211 

ah. C I L I I ~ I I ~  tcctl~ 1)reuenl i n  front of j l ~ ~ s  ................................................................... Syria{/r011~, 1). 218 

F. C. U. 1W;I-14 
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Genus 119. MIONORUS Krefft. 

This genus differs from Amicc only in having the preopercle entire at  all ages and the lateral 
line complete. The typical species (lunniun) has the body very deep and i~olnpresued and the dorsal 
spines elevated. Scales large (20 to 26) and weakly i~tenoid; dorsal spines 7 in typical species, the soft 
dorsal and anal with 9 to 12 rays. 

Srllall fi~hes, similar in habits to the species of Amia, R ~ c f ,  and Apogonichthyfi, found in tropical 
seas in sandy bays or among coralp. Several species known. 

3f~m~orua Krefft, Proc. Zool. Soc. Lonci. 1867, 94'2 (lrisalua). 

161. Mionorus waikiki (Jordan & Evermann). Plate 35.a 

Head 2.4 in length; depth 3; eye 3.2 in Ileati; snout 4.6; interorbital 6; maxillary 2; D. VII-I, A; 
A. 11, 7;  scales 2-24-5. 

Body short, stout, and compressed; dorsal outline strongly arclletl front tip of snout to posterior 
base of soft dorsal; ventral o11t1i11e co~nl>aratively straight front tip of ~r~andible  to origin of anal; vent 
immediately in front of origin of anal; caudal peduncle deep and cornpressetl; head rather large; 
mouth large, sliglitly ol~liclue, jaws equal, maxillary reacliing posterior edge of pupil; eye rather small, 
slightly above axis of body; interorbital space narrow, little convex; opercular and preorbital bones 
entire; a band of small villiform teeth in  each jaw, arid on votner and palatines; fins  noder rate, origin 
of spinous dorsal nearer base of last soft ray than tip of snout; first dorsal spine very short, second 
about half length of third, which is equal to eye and snout; base of soft tlorsal equal to depth of 
caudal peduncle; longest dorsal rays 2.25 in head; cautlal ronntled, its length 1.75 in head; origin of 
anal slightly posterior to that of soft dorsal, its longest rays 2.4 in head; pectoral slender, reaching 
past origin of anal, its length 1.5 in head; ventrals ehort, l~arely reaching origin of anal, their length 
nearly 2 in head; scales large, weakly ctenoid, firm, and somewllat deeper than long. lateral line 
strongly developed, following outlitle of back until under last tlorsal ray, where it curves downward, 
following middle line of caudal pctlunclc to base of caudal fin. 

Color it1 alcohol, head and body rather dark brownish, a lighter crossband around body a t  nape 
and across opercles; another light band surrounding l~ody IIetween the 2 dorsal fins; 3 dark-brown 
lines radiating from the eye, the first iiownwartl ac4ross cheek to tip of nlaxillary, the secorltl bat-kward 
Across cheek towartl base of pectoral, the thirtl up\varcl ant1 backward to origin of lateral line, spinous 
dorsal blackish, especially or1 last spine; soft dorsal, anal, ant1 canclal (lasky, narrowly edged with 
white; pectoral ]vale, crossed 11y about (i obscure brownish crossl~ars; ventrals black or very dark 
brown, the outer rays somewhat paler. 

The above description is based upon the typcs, Xo. 50639, IT. S. S. M. (fieltl No. Y O ) ,  a specinten 
1.5 inches long, obtainetl from the coral rocks iri front of JVaikiki, near llonolnlu, August 22, 1901. 

This species is related to M. nlulua of the coast of Florida, from \vhich it differs markedly in color 
and in the more slender body. Only one specinten \\.as obtained by us. Other ~pec i~nens  were 
obtained by the Albatroes at  Stations 3872 and 3876, between hlaui and Lanai, 111 28 to 43  fathoms. 

Apogoniehlhus waikiki Jordan h Evermann, Rnll .  IT. S. Flah Corntn., X X I I ,  1902 (Apr. 11, 1903), 179, Walklki, Oahu Island; 
Snyder, op. <!it. (Jan. 19, 1W4), 526 ( f f a w a ~ i n n  Islancls). 

Qenus 120. FOA Jordan & Evermann, new genus. 

Foa Jordnn h Evermann, new Rcrllrs (Ebluleria brarh!~ 1/rnmnizi8). 

This genus tiiffere from A I I I ~ ~ ~  only in the character of the lateral line, which is developed only 
on the anterior part of the f)ody. The preol~ercle, as 111 Mionorz~s, is without  erra at ion. 

Several spec0ic.s oc-cur in crevices of coral rock in the South Seas. All of them are of very s~nall 
size and some are brightly colored, several of tlieni w ~ t h  a conspic*uous blacek ear-spot. This genus 
differs front ilpogorriclithytr in having lralatine teeth. 170 is the Samoan nalne for lishes of this family. 

E'owlaria Jordan cP: Evernltlllrl, Rlrll. l J .  S. Fish Cornm., XXII ,  1!lW (Apr. 11, 11105), 180 (r~rtr.it~ia). - - - - .. --- ~ ~- -- - ~ . . - 

u Apogo~~iclr lhya 71 aiki1:i on plute. 
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162. Foa brachygramma (Jenkins). Fig. 82. 

Ilead 2.5 in length; depth 2.5; eye 3.5 in head; snout 4.2; interorbital 4; maxillary 2; D. v~r-I, 9; 
A .  11, 8; scales 2-22-3. 

Body short, cleep, and compressed, dorsal and ventral outlines symmetrical; head rather large, 
conic.; mouth large, moderately oblique, jaws equal; maxillary reaching posterior border of pupil; eye 
large, slightly above axis of body; caudal peduncle compressed, twice as deep as thick; nape some- 
what elevated, the profile slightly concave above and back of the eyes; opercles and preorbital entire, 
without teeth; minute villiform teeth on jaws, votner, and palatines, none on tongue; vent imme- 
diately in front of origin of anal fin; scales large, weakly ctenoid, inoderately firm, deeper than long; 
2 scales in front of dorsal; lateral line incomplete, beginning at  upper edge of gill-opening and ceasing 
under front of soft dorsal, nuniber of pores about 10; pores rndimenhry or absent altogether on pos- 
terior half of side; fins rather large; first dorsal spine very short, its base m i d ~ v a ~ .  between tip of snout 
and base of last soft ray; longest dorsal spine abont 2 in head; soft dorsal well separated from the 
spinous part, its rays about 1.9 in head; caudal rounded, its length 1.7 in head; anal i~nmediately 
under soft dorsal, its rays 1.9 in heatl; pectorals small, equal to snout and eye; ventrals short, not 
reaching anal, a little shorter than pectoral. 

FIG. 82.-fia brctchyyrai~~n~z (Jenkins); from the type. 

color in  life, plain; pectoral, light rosy; doreal, caudal, and anal yellow; ventrals dusk?. 
Color in alcohol, rusty yellowish brown, opercles and side with more distinct brownish blotche~; . 

epinous dorsal dark; vcntrals tlarlr; other fins pale. 
This species resembles -lpogonicl~tlt!ys crtiritzts of Cuvier 6: Valenciennes, which is the type of 

~liuogonichtl~?/s. 11. trtrrifua has, however, a large black opercular spot bordered by a pale line, and 
the fins ~nottled ant1 barred. Dr. Streets records it fro111 Honolulu, which is doubtless an error. 

f i a  brctcl t?/gsam~~~a reaches a length of about 2 inches. Three specimens were obtained by us from 
alnong coral rocks near the AIoana Hotel a t  MTaikiki and another at  Hilo. A single specimen, the 
type of the species, was obtained by Dr. Jenkins a t  Honolulu in 1889, and others by the Albatross 
at  Honolulu, a t  stations 3847 and 3849 on the souther11 coast of Molokai, and a t  stations 3872, 3873, 
3875, and 3876, between Maui and Lanai, in 23 to 73 fathoms. 

Apogoti a~~rItun, Streets, Bull. U. S. Nut. Mus.. No. 7, 72, 1877 (Ilonolulli): not of Cuvier gL \ 'a le~~cie l~n~fi .  
Fo~ulerin brach?/(irantsi,~s Jenkins, Bull. U. S. Pin11 Comtn., XSII ,  1'JO2((8ept. 23, 1903), 447, fig, 111, Honolulu; Snyder, op. cit. 

(Jan. 19, 1801), 5'26 (Hawaikrr Isli~rld~). 

Genus 121. AMIA Oronow. 

Body obldng, compressed, covered with 1arge;c.tenoid scales; lateral line continuous, with 20 to 
30 scales; head large; mouth wide, oblique, the maxillary extending to below ~niddle of the large eye; 
villiforln teeth on jaws, vomer, and usually on palatines; no catline teeth; preopcrcle with a double 
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ridge, the edge somewhat serrate, a t  least in tlle young, becoming entire with age in  some species; 
opercle with a spine behind; gillrakers rather long; dorsal spines 6 or 7, strong; second dorsal remote, 
short; anal with 2 s?incs ant1 8 or 9 soft rays, the second ~nyt:h the longer, the soft part similar to t,he 
soft dorsal; pectorals and ventrals moderate; vertebr2e 11+14=25. Wann seas; the species numerous. 

The speciks are much alike it] form, hut differ greatly in markings, the ground color being usually 
bright recl or reddish silver!.. The principal groupa differ i11 number of dorsal spines and in the form 
of the cnntlal. Most of the Parific ~pecies I~elong to the subgenus Ostorlrinchvs, while all the Atlantic 
species belong in the snhgenus i lpogo~ t .  

Arriio Cironow, Zix~phyl., 83, lie3 (~rloltrc.cc?la.ir); Gill, l'roc. Ac. Nat. Si:i. Philn. 1862, 237 (itr~berbis). 
Apogo~t Lnc-i.pi.de. IIist. Nnt. Poisq., I l l ,  411, 1801 (r~rrOo=imbr~~bix).' 
O?rtorilinclrtts Lnc(.pi.do, Ilist. Nnt. roirs., IV, 24, l80L (flenri~tt, IL spei:ies frorn tile South Sens with R dorsnl spines nnd n 

d t ~ r k  cros:-band a t  bnsc of c~kn~ l l~ l ) .  
.llor~ol)rio.i~)t I'oey, hlc~norias, 11, 123, 1&5(i-.iH (n~uf'rtlr~/rta). 

* 
I'ririliu~,rn!,ors K l r ~ ~ ~ z i n g c r ,  Synopsis, I'iscllc rlei ro thct~ i\Iccrcs, it1 Verll~l~rcl. Gczellx. Wien, I ,  715, 1870 (frennln6). 

n. 1'reol)rrrle sl~iirply se rn~ tc  on l~osterior ~ n ~ ~ r g i t ~  orily, the :~111cri0r,edgc~ s~nooth or merely rouphish. 
b. ~ o d y  with 6 or 7 lo~~::itrliliri:~l n)ws of 11l1rc.k s l ~ ~ l i  f o r ~ n i ~ ~ j i  distinct l i ~ ~ e s . .  . .. .. . . . .. .. . ..... .. .. . . .. . . .ntrteul(ferfl, p. 212 
bb. Body wit11 5 indistincat dark h:~~idn, norre rcnr8hitlg the ventrnl xurfacc.. .... . ..... .. .. . ...... . . . .. . . . . r~rrmanl~i ,  p. 213 

an. Prcoperclc sllnrply s c r r ~ ~ t e  on both rnurgins: body witlrorll rlistinct rows oi spots. 
v. Second dors:~l spi t~c  not the  longest; color not bright rcddisl~. 

d. Caridnl fin \vilhout black cresct?~~t . .  .. . . . . . . .. . . . . .. . . . . . . . . . . .... . . ... . ..... . ..... . ..-.. ..... . . . ..... .st~uderi, p. 214 
dd. A broad blnck crescent on bnsc of ca l~d i~ l  fin, the 11or11s extending to tipy of outer rays.. . . . . . . . . .rr~e?tcsema, p. 216 

cc. Second dorsrrl  pine longest; color of body bright reddisl~ .. ..... .. . . . .. ... . . . ... . .... . ... ..... ... . ... erllthrina, p. 217 

163. Amia maculifera (Garrett). Fig. 83. 

Head 2.5 in length; depth 2.75; eye 3.2 in head; snout 4.2; maxillary 2; interorbital 4; mandible 
1.6; D. v r r  (-VIII)-I, 9; A. 11, 9; scales 'b24-5; gillrakers about 6 $15, long and compressed, filaments 
short, the longest smaller than the longest gillrakers. 

Body short, deep, and moderately co~npressecl, the greatest depth less than length of head; caudal 
peduncle rather deep, its least depth 2.5 in head; head pointerl, longer than deep, eye anti postorular 

FIG. 83.-Atriin macul(fcru (Garrett). 

part equal to its depth; eye very large, anterior, much greater than snout; interorbital flat with a low 
metlian ridge; upper rim of orbit not projecting abo\.c t h r  profile of hc:td; snorit pointerl; jaws sub- 
equal; maxillary extentling 11t.arly to posterior ~r~arg in  of pupil; teeth villiform, in 1)antln on jaws, 
vomer, ant1 palati11c.s; tongr~c sr11:111, rountletl, t l ~ i r ~ ,  ant1 free; nloutli I:~rge, oblique; hones of Cl~e l~eail 
cbavernous; po~tc.rior 111:~rgin of prcbop(?rrlc ancl crlge of si11)orI)ital finely serrate; anterior margin of 
preopercle simply rough; origin of H ~ ~ I I O U H  rlorsal ot7(>r 1)ase of pectoral, third spine enlarged, 2.4 in 
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head; origin of soft tlorsal s8lightly anterior to c)rigin of anal, longest my 1.7 in  Ileatl; candal deeply 
envargin~te; longest anal spine 3 in Ilcatl, longest ray 1.75 in Ileatl; pertoral long, reavlli~lg to above 
base of he(-on(I ~ n a l  ray, longest ray 1.G ill head; v e ~ ~ t r a l s  reachit~g ~iearly to origin of anal, 1.75 in 
head; srales large, finely c-tenoitl, deciduous, 4 in front of dorsal. 

Color in lifc of an example (No. 5162) 5.6 inches long, body very pale purplish gray; belly pale 
orange; head dusky reddish orange, with purplish tinge; 6 or 7 rows of pale black spots lo11gi- 
tudiually on body, the upper one over a part of lateral line; spinous dorsal orange-red, with rosy 
Snge, second spine delictite purple; s e c ~ o ~ ~ d  dorsal sanle color as first; caudal sanle color as dorsal, 
except its upper and lower edges blackis11 and its tip somewhat blackislr; anal bright orallge with 
reddish shade, tip blackish; ventrals sanle as anal, but brighter and the tips blackish; pectoral same 
as dorsal, but ur~iforrnly paler; posterior third of iris bright ycllo\v, with greerlisll refle~t~ions mottled 
with blackish-\,inlet ]narks. 

Color in  alcol~ol, light b ro~nis l l ,  paler Ijclow, siclc~ wit11 a series of :~l)ont 8 horizontal lines ~ u a d e  
up of a seriep of rather !arge, tlistinct (lark-brow11 ~ p ~ t s  on tlic c~c~nteru of the sc8;~les; i l ~ e  line immedi- 
ately ztl)o~(2 lateral line and th r  tllirtl one bclow it ~rlost t1istinc.t; in xolnc rmes the spots c.o:~lesce, 
fornri~lg continuons 1illc.s; top of heat1 tlusky i~livac-~OIIS; cnheelc, ol,crcsl(.s, ant1 lower jaw tlensely rovered 
with Hire I)rowll l~unrtolations, solnr of t l~osc 011 ~,rrol)rrtll(. sligl~tly 1:~rgcr and b1t~c~ltr.1.; :LII obscilre 
dark bar fro111 tLye to gill-opening; breast p:llr, wit11 a I r w  ol)sc-nrc. I)rowui~I1 l )~~~l ( . t t~ la t io l~s ;  base of 
pector:~l dusky; :I large blac-k I)lotc*h :it I)asc> of can(1:tl ~~ctluncle; t1orx:~la alltl ra1111:tl solne~vhat dusky, 
other tin8 1)ale. 

This xperies attains a lei~gtli of almnt (i i~rc,lrm :~ntl ~ ~ I ) ( ~ : L I H  to be C ~ I ~ I I I ~ I I  alllong the TIarvaiian 
I~lande. Our collections c-o~ltaiu Ilulnerons sprci~nens fro111 IIo~lolulr~ ant1 Hilo, a~lci the .llbat~.oss 
secured it a t  Station 3875, between Maui :111(1 Lanai in 3.4 to (35 fatliomx. 

1lpogn7c. ~!~rcccrt l i /cr~fab~ Garrett, I'roc'. Cal. Ac.  Nst. Sci., 111. 1863, 1U5, Hawaiian Islands; Giintller, Fiscehc der Sudsee, I, 20, 
yl. X X  fig. C, 1873 ( H ~ \ ~ I L ~ ~ I L I I  Isl~lllds); St(?i~ldurllller, Ijellks. Ak. \\'isn. \\lieli, I,XX, 1900, 484 (Lnysan); Jenkins, 
Bull. U. S. Fish Comm., XXII, 1932 (Sept. 23, 1903), 448 (I-Iollolul~~): Snydcr, op. cit. (Jan. 19, 1901), 526 (Albntross 
Stution 3876, bet\r,ee~i hiaoi I L I I C ~  La1111i). 

164. Amia evermanni (.Tor(1a11 'pi Si~yder).  Fig. 84. 

Head, exclusive of operculi~r flap, 2.7 in length; depth 5 . 2 ;  deptlr of caudal peduncle 2.7 in head; 
eye 3.5 in head; snout 3.6; maxillary 1.87; interorbital space 6.25; D. rr,  1-9; A. 11, 8; pores in lateral 
line 26; Br. 7. 

FIG. 84.-Anti(& e~~rvn~arc?~i (Jorde~i & Snyder): from the type. 

Head conspicuously lage ;  sllout pointed; mouth large, the lnaxillary extending to e point mid- 
way between pupil and posterior ~nargin of orbit; interorbital space concave, viewed either fro111 the 
side or from before, its width equal to that of posterior edge of 111asillary; edge of suborbital and lower 
edge of pzeopercle witn large, thin, menibranous flaps; anterior edge of preopercle smooth; upper part 
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of posterior edge finely serrated. Teeth villifornl, in broad bands on the jaw,  a V-shaped patch on 
the vonier, antl in narro\v bauds on tlie palatines; gillrakers 5 4- 16, the length of the longest contained 
3 tinies in lo~~gitudinal tiia~neter of eye; pseudobranc~1ii:e 11rehent. 

ITead naked, except on interopercle, prc.ol,crc~le, antl nl)per part of opercle, where there are a few 
large s ~ n o o t l ~  scalcs; sc.ales of 1)ocly rtenoitl, the number in a longitudinal series im~netliately above 
the lateral line 51, between lateral line ant1 sl)iuons tlorsal 3, between lateral lir~? ant1 anal 15; lateral 
line ro~npletc, its carve closely following that of tlorsal contol~r of hody, located on ~rriddle of caudal 
peduncle posteriorly. Third ant1 foarth tlorsal sl)iries longest, 2.7 in head; first a11d sixth of equal 
length, Iialf as long as the third; a slight space between dorsals, the spines when depresst~tl just reaching* 
base of secontl tlorsal; spir~e cf secontl tlorsal ~iieasuring 3.16 in head; lollgetit ray 1.87; distance 
between soft dorsal and b a ~ e  of caudal equal to width of space hetween anterior n~argin of eye and 
posterior edge of opercle; first anal spine minute, tlre ~econtl 3.5 ill length of head; longest ray 2; 
ventral reac41irlg a point mitlway between anal opening ant1 base of anal fin; pectoral tin rather 
pointed, its tip reaching a vc'rtic-al through rnitltlle of anal; c,autl:~l forked. 

I n  alcohol the color is very light (in life prohably retl), the body with 5 rather indistinct dark 
bands, none of whith rearhes the vcsntral surface; the first on Ilape, second triangular in shape, 
extentling from hase of spinous tlorsal to near ~nitltllc of l)otly, tl~irtl passing from 1)asr of c.econc1 dorsal 
to a point near base of anal, the fourth lo(-atctl just bellintl the sc.c.ond tlorsal, fifth at  I):ise of caudal; 
a narrow, dusky 1)ancI pmsing from tip of s r ~ o ~ ~ t  to eye; n 6itililar hand from posterior 111argin of eye 
to edge of opc*rc-l(.. 

A single specimen about 5.6 inches long from tlie market a t  Ilonolulu. The condition of the 
tissues indicates that the example ralne fro111 deep water. Type, No. 51 87, U. S. N. M., collector 
E. L. Uerndt. 
Apogo~c e?~el.moa?ri Jordall & Sliydrr, I'ror. l J .  S. Nnt. IInq.. Vol. XXVIII,  lW.1 (0t.1. (i), 123, Honolulu. 

165. Amia snyderi (Jortlan & I~Cver~nann). I'late 360 and Fig. 85. 

Head 2 7 in length; depth 3.1; eye 3 7 in Iread; s~lont 8.7; intc~rorbital4.5; maxillary 2.2; mandible 
2; gape 3; D. vrr-I. 9; A. 11, 8; C. 17; P. 10; scales 2-25-5; Br. 6. 

Body short and stout, moderately co~npressed, the dorsal and ventral outlines about equally 
curved; Iread rather large, conic*; snout 
conic, the anterior profile very slightly 
cnrved froni tip of snout to origin of 
spinons domal; mouth oblique, jav s sub- 
equal, the lower  lightly included; max- 
illary long, rearhiug not quite to posterior , 
edge of pupil, its witltli at tip 2 in eye, 
supplemental bone well de\,eluped; inter- 
orbital spare rather broad, sliglltly com- 
vex, preorbital narrow, least width 3 in 
eye; teeth on votner and jaws, the latter 
in villifortn bands, none on palatines; 
gillrakers slender, I0 011 lower limb of 
first arcah; c.audal peduncle co~npressed 
and deep, the least width about 4 in its 

Frh. 85 -AnLza enyder~  (Jordan & E v e r m s n n ) ;  after Gq~nther.  depth; scales large, deep, closely imbri- 
cated, strongly cterioid and loose; lateral 

line beginning at  upper end of gill-opening, nearly straight to base of car~dal fin, 4 srales in front of 
spinoos dorsal; nape with a striated shield; edge of opercle thin and smooth; both margins of pre 
opercle and edge of interopercle serrate; teeth strongest a t  angles; a series of ~noderately strong teeth 
along lower edge of orbit; origin of spinous dorsal nearer snout than base of last dorsal ray; first dorsal 
spine short, fourth longest, about 2 in head, second 2 in the fourth, seventh 2 in second; first soft 
rays longest, 1.8 in head: cautlal deeply e~narginate, lo~igest rays about 1.6 in head; anal similar to 
soft dorsal, solliewhat s~naller, its origin under last rays of soft dor~a l ;  ventral8 pointed, scarcely 
reaching vent, 1.9 in head; pectoral reaching vertical a t  vent, 1.7 in head. 

Color in alcohol, pale yellowish brown, darkest above; a darker brownish band extending fro111 

u Apoqon rrl/rrderi on plate. 
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upper edge of opercle along side, just above lateral line, to posterior edge of soft do~xal; another 
broader, nlore tlistinct brown baud from tip of snout through eye and alo~lg ~niddle of side to base of 
caudal fin, covering lateral line on cautlal ~,ctlutlcle; caudal peduncle at  base of caudul fin \\it11 a 
broad dusky crossbar, usually darkest on upper half, sometimes obscure, sonlctimes with a darker 
blotch or rpot in the upper portion; upper parts of head covered with fine dark brown pu~ictulations; 
lower jaw si~nilar, but somewhat paler; meulbrauea of anterinr 2 nr :< tlorxal s\)ines black, others 
finely punctulate; soft dorsal pale a t  base, above \\l~icll  is a broad indisti11c.t (lark crossband, the 
color confined c-hiefly to the interorbital metnbranes, this color extencling to near tip of last rays; outer 
part of soft dorsal pale; anal similar to soft dorsal, the black bar narrower and nearer base of fin, rest 
of fin white; caudal d u ~ k y  on ~nembranes of outer 1 or 2 rays, the fin otherwise white, with a few fine 
panctulations on the interratlial metllbr:~~tes; vclntrals pale; distal part8 of the first and second rays 
and their connecting ~nelnbrane black; pectoral pale, axil and base of pectoral somewhat dusky. 

Color ill life (field No. 198, 0. 1'. . I . ) ,  pale retl; 2 lo~~gitudinal pearly lines on body; first dorsal 
with a dusky olivac-eous anterior border; white lines :~lo~lg fourth, fifth, sixth, and seventh spines, the 
melnbranes oli\7aceous; secontl ciorsal with Inany white and some olivaceons spots; anal with a dusky 
line alo~lg base, the distal part retl; I~asr  of cautlal clnsky, ]vest of fin ],ale red; ventral with a white 
spot near tip; pectoral pink; irici yellow. 

Anotlrer example (field No. 08499) was rol,pery I~robvn when fresh, with trac.e of dusky band along 
side; a faint black bar a t  lmse of caudal, foruling a black spot ubove entl of lateral line; so,ome dusky on 
opercle; first dorsal dosky; second dorsal bro\vnibh red with some dark; anal salne wit11 a pasal flesh- 
colored bar below it; c-antfal reddish brown; ventral# salne, with first ray pillkisll ant] dusky behind 
it; some dusky on operc.le. 

This species reat-lies a Icngth of about 6 inches. It nas  obtained by Garrett in the Hawaiian, 
Society, ant1 Paulnot~i is1a11tls. Our collections conbin numerous spetbitnens from Honolulu and Hilo. 
We hare exatl~ined alro I2 specin~ens in the collection ~natle I)y Dr. 0. 1'. Jenkins. 

T11e species closely rese~nbles Aliiiitc ~ I Z P I L ~ ' S P ) I I C ( ,  fro111 \vhich it cliffers clritxfly in coloration; the 
black car~tlal cresc-ent, \\.llicll in  suc l~  an exc~ellent distinguishing ~nrtrk in . I  wiei~e.u~i~tn, is wholly absent 
in this spec~ies; moreover, the 2 silvery lateral bhncis, whit-11 bcro~ne (lark brown in spirits, are not 
found in 11. n~ettesemn; and the blac-k on tllc anal and soft t lor~al is less connl)icuous in .l. si~yde)$i.  

A fairly good figure of this specis is given by Giintl~er in 1;ische tier Siidsee. under the erroneous 
nalme of A~niu  .ft.eitrrln. The species belongs to the snbgc?nns I'i-ixlitrpogoi~ of I<lunxinger, having both 
limbs of the preopercle serrate. 

Our collec~tions contain'many speri~nens from I Io~~oln lu  and Hilo, ranging in length fro111 3 to 5.5 
inches. 

Apogon ji.e%att~n, Giintl~er, I."ischc der Siitlsee, I, 19, tar. 19, llg. A,  1875 (lia~vaiinn, Society, and 1'1lumolu islunds); Stein- 
dnchrler, 1)enk~. Ak. Wiss. Wien, LXX, 1900, 484 (Honolulu): noc Aj)ogon .fi.rnnt~te \'t~lcnriennes. NOUV. Ailn. MUS. 
aist. Nut., 1832, 57, pl. 4, fig. 4: Itor of Klnuzinger. 

APO!IO?L s n ~ d e r i  Jordan B: Bver~na~in, Bull. U. S. Fish Comm., XXII, 1902 (hpr. 11, 1903), 180. Honolulu; Jenkins, op. cit. 
(Sept. 23, 1903), 448 (Ho~~crlolu): Snyder, op. <!it. (Jtm. 19, 1W4), 826 (Huwaii~ln tund I~uysr~n idnnds). 

166. Amia menesema (Jenkins). "1~1cg1BIu." Plate XIlT anti Fig. 86. 

Head 2.5 in length; depth 2.8; eye3.7Ain liead; snout :i.:3; 111:~xillary 1.0; interorhititl4; mandible 
1.75; D. \,II-I, 9; A. 11, 8; scales 2-25-6. 

Body sl~ort,  deep, nioderately co~npressed, greatest depth less than lengtll of head; caudal pedun- 
cle ratller deep, its least depth 2.3 in  head; head subconic, longer than deep, its; ilel~th slightly greater 
than eye and postoc~~lar p u t  of Ileitd; snout b l ~ ~ n t l y  roanded; ja\vs equal; ~ ~ r o u t h  large, sliglltly 
oblique; bands of sniall villiforln teeth on jaws, votner, and palsti~ies; t o n g ~ ~ e  rather thick, narrowly 
pointed, free; ~naxillary reaching posterior 11largin of pupil, which is above asis of body, anterior; 
interorbital very slightly conrex; lollg~*st tlorsal   pine 2.2 irl hettd; 1)rc~opercle sllarply serrate on ante- 
rior as well as posterior 111argin; lollgest dorsal ray 1.8; cuutlal cleel,ly eu~arginate; anal sitnilar to soft 
dorsal, longest ray 1.8 in head; ventrals reaching nearly to anterior base of anal, 1.8 in head; pectoral 
reaching to origin of anal, 1.6 i l l  head; scales large, weakly ctet~oid, decidr~ons; lateral line complete, 
concurrent with dorsal outlille. 

Color in life, coppery purple, dull and clouded with grayish; sides and belly with bluisll luster; 
first dorsal dull reddish, with membrane of first two spines jet black; second dorsal dirty pink, with a 
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blackish I ~ a r  near base, tlre tip I)lac+kish; anal saune as soft dorsal; c-autl211 dirty l ink,  wit11 a broad 
I)l:~c-kisli stril)e along ~rritldle of cac.11 lobe, extentling for\rarcl on nrctlian line of caudal petluncle above 
:111(1 I)elo\v, thcse connc~cted 1)y :L stripe; :L curvcel I h c k  crossI):~r parallel wit11 edge of fin; pectoral 
bright pink; vrntrals pair pink, with blacbk tips; botly r n ~ ~ l ~ a r k e d  excel)t a ~Iasky shade across caudal 
lwduncle connecting Ixis(~s of thc 2 cautlnl stripes. 

Color of another spc.citnen (No. 03-13!)), when fresl~, t201)pery, wit11 blue ant1 ~ i l ~ e r y  reflec-tion over 
bocly ant1 head; fins, c,xcel,t tlre black arras, rosy. 

Color in al(,oltol, light brojzn, 1)ec.onring paler belo\\, and ~lnsky grayish un belly; first 2 or 3 
dorsal spines ant1 their connc,cting metrrbrn~~es black, rebt of fin pale tvith very light brown spec-ks; 
soft dorsal and anal white, c~acah wit11 a I)roatl, jet-black bar exte~ldirrg across the rays, the anterior 
end on lower fourth of rays, the bar gradually rising nntil on the last rays it is near their tip; csaudal 
pale wit11 a broad jet-b1ac.k cresrent, atbross its bas6 and extending to tips of fin 011 the 2 or 3 outer rays 
but oncL, the outer ray being white; bet wren this cresce~lt and cautlal 1)eduncle a lighter area, the color 
of the bar, cor~fi~ied chiefly to the ~r~en~branes ;  rest of fill white, \\it11 obscure dusky specks; verltrals 

1*1(;. 85.-Anti ir  ~ ~ ~ ~ i ~ e s . : i ~ t i t  (.le~rkinu); Ironr tho  type. 

pale, with a few o1)score dusky hpecks, tips of the Iotlgest 2 rays elark; pectoral pale, with obstsure 
darkish ~)uttctulations; no trace of arry streaks or bars on side of dark spot 011 cantle1 petluucle. 

'The a l ~ o ~ ~ r  tlescription is 1)ased cghiefiy upon :L rpeei1nt.11 (No. 02919) 6.25 inches long, frorrr 
I-lollolulu. 

Tlris sl)ta(*ies is clo~ely relitted to 11.  s i~? j t l (~ - i ,  f r o r ~ ~  \\ hic.11 it (liffers, however, in the mnaller t>yc and 
the errtirr :il)rc~nc e of the. (lark 1ater:ll sLri1.e :mcl the prrstJnc-cb of :t black crc~ncerrt on the cnutlal fin; 
the black bar on lhe  soft (1ors:~l and anal i~ in ci:lc.l1 caaLc f:rrtlrer up on the fin 1h:in it is in . I .  s)r?/drri. 
This species re:~c.hes a lengtlr of :rt lrilst 7 inc.lrrs ant1 : L ~ I N  : t r d o  l~c. a1)undant :Inlong tlrt, llal\.aiian 
Islands. 1% sitlrs tlrt. nnrnc1rons ~pec.iitrc~nh in nnr o:\ 11 rollcc.tion from IIo~~olnln,  llilo, ant1 ICailua, 
we have c~uan~inc~tl I I c.sa~r~ples obtainre1 by Dr. Jt-trkins ant1 others c.ollectc~d by the AlColross at  
Laysan Irlancl ant1 011 the soilthern coast of illolokni. \Ve have also a specinren fro111 I'apeete, Talriti. 

A ~ O ~ U I I  n i e ~ ~ c s e i ~ i ~ t . ~  Jc1ikilr5, Bull. U. S. Fish Cornrn., XXII, 1'302 (Scpt. ?8, 1Y03), 448, fig. 19, Honolulu (Type, KO. 50700, 
U. S. Nut, Muu., Colf. 0.1'. Jenkins); Snyder, 01). oit. (Jutl. 19, 1YU4), 626 (Luysu~llsland; Hot~olulu; Albutrossstution 
3834). 
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167. Amia erythrina (Sny11c.r). l'lnte. 34, tjg. 2.(r 

Ileael, including o p e r c ~ ~ l ; ~ r  fi;~],, 2.5 ill length; tlc1)tlt 2.5; tlel)tll of c*:tutl:ll petluncble 6; eye 2.7 
in ttead; s~lout  4.9; ~r lax i l l a r~  2.2; 1). rr,  I ,  $1; A. 11,s; 1'. 14; scales 3-26-7, 5 in  front of tlorsal; width 
of i~ody a t  pcctorsts about Il;llf thc, 11rl)th; c.ar~(l:ll l)etlo~trle slcntlt~r; clistsnc-c I)ctwec.~~ last anal my 
:i~l(l base of vandal 3.12 in I c ~ ~ g t h .  

1Ie:kcl sl~ort,  S I ~ O U ~  I)lltnt a ~ t d  ro1111t1~t1, I o ~ ~ c r  included; interorbital space Hat, with a sligllt 

~netlian elevation, witltll t ~ ~ r ~ i i l  to tlia~nt.tcxr of eye; ~ t ~ o u t h  ol)lique, the ~ltaxillary estenditlg to the 
posterior border of eye, the esl);t~ltlrtl portion wit11.a slightly con\.es 1)osterior border; both ~nargillsof 
preope~cle wcitkly bclrrat(>cl; tt'etll 0 1 1  jaws, vo~tler, and  palatine^, the latter caoveri~lg a s~llall anterior 
area of bones; gillrakrrs 011 rc~rtic-al liutl) of :1rc11 lttere pap ill:^, excbept a long slencler one at  angle; 
those 011 horizontal l i ~ n b  lollg ant1 slentlc~ near the angle, gradrlally reducetl in lengtll to near nliddle 
of linrb, wltere they are short : I I I (~  rrldilurntary; sctales 11 eakly c-tenoitl; cheeks a ~ l d  opercles with scales; 
first dorsal spine shorl ant1 \\e:~k; set-ontl w r y  stroltg, its lengtll 1.67 in head, wllen depressed reaching 
base of secontl clorsitl ray; re~n:tiniug spint's gracluntetl in l r ~ ~ p t l r  to the last, \rtlicll is about 3.3 in 
~ecolltl; spine of soft tlorsal vcbry sl(.ndt>r, q u a 1  in lengt,ll to f o ~ ~ r t h  spir~c of first t1~)rs;tl; longest rays 
1.58 i l l  held; :tn:d rayh a l ~ o ~ t t  catln:~l i l l  1c11gtl1 to t l ~ o ~ c ,  of tlors;Ll; tautlal 0.3 of th r  length, its margin 
with a deep 11ott.h; pc.c.tor;tl 4.5 in lt.ngt11, vc.t~tri~ls 4.5. 

Color r(.tltlisll or:t~~g(>, r a ~ l c ~ s  c.tlgc~tl \\,it11 a ntlrro\\ 1ja11tl of :L s o ~ ~ t r \ ~ l ~ a t  ticheper Itne; occiput and a 
5j)ot 011 ~l)(~re ' l i~ dl~sky;  :L s~~l i t l l  11l:tc.k spot a t  origin of spinorls elors:~l; ~ l ~ i n u t o  ditrk sl)clc-ks on nape, 
a l o ~ ~ g  l~ase uf tlorsal~, at hi~st, of C'LLII~~HI, on breast and on opc,rc*l(.s; finq i~ltmac-ulatc.. 

I)isti~tgr~isl~t~tl fro111 the o t l~cr  Il:tv\niinn spc,cairs 11y the. bright rc~dclislt color, the tibse~tce of large 
spots or l~aru on the 1)otly a1111 fins, a1tt1 l)y having the set-ontl dorral spine largest. 

Type, No. 50876, U. S. N. ill., 1'a;tko B ; L ~ ,  I-Ia~vaii. Length 1.4 inches. Otlter specimens, 
a ~ ~ l o ~ ~ g  \vl~icl~ are cotypes, No. 7733, I,. S. Jr. IJ~tiv. IJIus., are fro111 IIo~~ololu;  11xnalei Bay, Kauai; 
arltl 1,aynau I s l a ~ d .  The sl)ecies \vw also a l ~ t a i ~ ~ e d  ill S a n ~ ~ i .  

;fl)o!jo!r er~!jt/trirrris Sr~ycler, U1i11. ti. 6. I?islr COII~UI., S S I I ,  190' (.IILII. 19, 1YO4), $26, ],I. 9, l ip.  li, Puako Bay, Hawaii. 

Genus 122. ARIOMMA Jordan & Snyder. 

Hody not grt.atly c*o~~lprcssed; 11~:itl large; ta:~atlal ~)cclunc*!e slellder, cyli~tdrical; eyes large, wit11 
thin ndil)oscb lids; ~~rout l t  s ~ ~ t a l l ,  t l ~ e  ~~)as i l ln ry  sltnrt, b~oatl,  roundetl posteriorly; teeth on jaws, rlone 
on \.otlter and 1)alatincs; l)sc~r~dobranchi:~ ~)~.esc,nt; preoprrcle sntooth; head and body with scales, 
about 55 ill lateral series; soft ctorsal anti anal elongate. 

01lly one species k~~o\vn .  

dl'ionini~c Jordut~ & S~lydcr ,  I'roc. 11. 8. Nut. i\Ius., XSIrI1, 1904, 942 ([uvidci). 

168. Ariomma lurida Jordan & Snytler. lJltlte 37. 

IJead 2.0 in length; depth 4; bye 9 in head; srio~lt 3.3; i~ l t~rorh i ta l  \vititll 4; depth of caudal 
petluncle 7; 1). x ,  17; A. 15; 1'. 20; s(*aIes in Iitteral rcrirs 55 or Illore. 

IVitltll of l)otly :L little grc~:~trr tlt;tn half its grclutest tlel)tll; c~auctul petluttcle ~ylinctric~nl itntl 111ark- 
eclly slentlcr; intrrorbital sl':tcsc> slightly c~) t l \~es ;  e~"'  c>s t re~~~t&ly  largcl, wit11 titill, tr:t~lsp~uent ntlipose 
lids, the 1)ostt'rior ( lxtel l t l i~t~ to t'(lg11 of ])ul)il, the :~rttc~rior 11oL Illore th:i~t oue-tiftl~ us \\ itlr; ltostrils 
1le:tr till of SI IOII~ ;  IO\V(T j:l\17 ~) ro j (~ t~ t i~ lg  :L little I ) ryo~~t l  t l r c .  ul)l)er; 1r11gtl1 of ~r~axillary ecl;al to illter- 
orbital ~vitltlt; j:~\!* c~ai-l~ ~vitlr a sillglr ru\\. of slt~nd(~r, ~ t ~ i ~ t ~ l t t l  tc~etlt, tltose o ~ t  l~\\~c.r jaw c-urveci 1)ac.k- 
witrtl; no teeth on volrlrr or ~)al;ttin(~s; ~)srntlobul~lc.ltiii~ 1:vgc.; gillrrtlie~son first nrc.11 R 1 19, tl~ose Ileal. 
the :tngle long :~ntl slentlrr, tlte ot hcvs ~ r o w i n g  s t ~ ( ~ t ~ ~ s s i \ ~ c ~ l y  sItortt'r tt~\\r:trd eit2tr.r entl of arcnh; pre- 
opt,rtnle c>ntire; scales ~)r~l) : t l ) ly  I)rtwrell 55 itnd 65 In a latt.r:~I sclries, 1)rol)ably 1)rc~scwt on Iicatl, includ- 
ing u1)per part of snout R I I ~  ('lt(>t'k~i, srale-pits being 1)rt'seltt "11 oc.c-ip,~t ctntl below eye; lateral line 
l)rol,ably elevelol)ecl, itq anterior ertcl beiow \)use of tlo~wal a distance equal to clia~tteter of ])np~l; orig~rt 
of tlorsal above basta of ))c3tatoraI; soft (lorsal a11t1 a11aI (-ot~lr~~lillolls, the Irl~gth crf t ~ ~ u d a l  peduncsle 
ntcasuretl to bases of u1)pc.r and lower rays cqrlill to length of ~tlaxillary; \.e~ltrrtls inrc2rtetl on a 1.e:- 
tiral through second or third dorsal s1)inr; c:~ntlill tin i)rabak)ly collt:are or forked. \\'hether the 
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anterior rays of the anal arr  spinous or articulate call not be determined, but they are probably 
spinuus. No ilistinc*tivr color lllarkir~gs are apparent. 

This species is represented by 2 slnall specimel~s, earh about 7.5 inches long, in a very bad state 
of preservation, the scales having all been lost and the fills broken. The specimens were collected at 
Honolulti by Mr. 15. L. Berndt, to whom we are indebted for them. Type, No. 51400, U. S. N. &I. 
Cotype, No. 8441, Stanford Univ. blue. 
Arionlina lurido Jordan & Sx~yder, Proc. U. S. Nut. hlns., XXVII, 1904, 943, Honolulu. 

Uenns 123. BYNAUROPB Uiinther. 

Body rather elongate, rovered with rather large, cyc*loid, deciduous scales, about 35 in lateral line; 
scales of head covered with very slllall scales; eyes large; jaws with a band of villifor~n teeth and with 
strong canines in front; burall or villiform teeth on vourrr arld palatines; preopercle wit11 its angle pro- 
duced and with soft serrations; dorsal rays IX-I, 10; anal 11, 7; vent normal. Coloration black. 

One species known from tleep water in Japan autl one fro111 the Hawaiian Islands. 

Jlrlaao8ton1a Doclerleit~. Heitrtige mur Kentniss Fiqrlie .Japans, 11, 5, 1883, ill Denks. Ak. Wiss. Wein. XLVIII, 1884 (japoni- 
rrtm). (Nunme prcocrllpled.) 

S!inugrops Gdrither, Clrnlle?~(~t=~. Kept., XXII,  If i ,  I X X i  ( j u p o ~ r i r i ~ s ) .  

169. Synagrops  a r g y r e a  ((iilbrrt & Cramer). Fig. 87. 

Head 2.88; depth 3.75; D. XI-I, $1; A. 11, 7; 1'. 14 or 15; V. I, 5; lateral line 28 to 29 (+ 2 or 3 on 
tail) ; 2 sc-ales in a transverse series between lateral line a11d origin of first dorsal fin; width of body at  
base of pectorals 11ear1y 2 in the depth; least depth of c.autlal pet ln~~cle 2.25 in greatest depth of body; 
greatest width of head 1.5 ill the greatest depth; orbit 3 to 3.25 in head; maxillary 2.25; ventral spine 
2.5; snout 1.3 in orbit; distance from tip of snout to origin of first dorsal 2.67 in body; fro111 tip of 
snout to origin of anal a lit!le rnore than 1.5; from root of ventrals to origin of anal 3.13; base of first 
tlorsal 5.5; base of second dorsal 8.3; di~tanc-e between dorsals 10; base of anal 9. 

F I G .  87.-Syangrops arg!lrt=a (Gilbert B; Cramer); from the type. 

Body elongate, colnpressed; head rompressed, dorsal ant1 ventral profiles convex, similar; tip of 
srlout about on a level with lower nlargin of pupil; orbit large; jaws equal, or the lower very slightly 
projecting, entering the steep profile; n~axillary ~vitll a ridge along the middle, reaching to or a little 
beyond center of eye, muc-h expandetl behind, the end e~narginate, lower posterior angle somewhat 
enlarged into a lobe; slnall teeth in bands on jaws, volner, and palatines; a large canine tooth inside 
of band of small teeth near anterior end of eacah ~~remaxillary, tip of lower jaw fitting between 
them; each ramus of lower jaw wit11 $1 canine teeth in a single series, 2 very close together a t  each 
side of tip of lower jaw, just outside of these a tlepression in jaw into which fits canine of upper jaw, 
and behind this 7 nearly equidistant teeth, of which the most anterior is smallest and the fourth the 
largest, or as large as those behind it; small teeth outside of the row of canines, very few in number 
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in lower jaw; canitres s o ~ ~ l e t i t ~ ~ e s  as few as 5 in n ~ ~ t l t b ~ . r  OII each sitle; posterior nares narrow, vertical 
slits close in front of rim of orbit and on a level \\ it11 upper rim of pupil; anterior nares mal l ,  circlllar, 
a r ~ d  the distrtnre between posterior ant1 autrrior nares 5 ill orbit; interorbital spa(-e c3011\rex, its ~vidtll a 
little less t11an orbit, dividetl iuto areas by a series of low, t11it1 ritlges, oqe c ~ f  these, quite as long as 
snout, extending forward along n~etlian liue of occiput to about the vertic-a1 fro111 posterior tnargin of 
orbit; o t ~  each side of tl~ie, a little beliind its anterior end, begins a curved ritlgch ~ r h i c h  runs forward 
and outwartl to about the vertic~al from the hinder edge of the pupil, and tl~ence forward and inward 
to the ~tietlian line between the anterior nares, these ~ytntnetric-al ritlges fortning a pear-shaped figure 
wit11 its pointrd encl clirec-ted forward; 011 cat-li eitle, at the greatest c*onvexity of the above ridges, a t  
the vertical of tlie 1,osterior urargin of the pupil, begins another ridge whic11 runs straight forward and 
outward close to t l ~ e  antero-dorsal nlargi~r of the orbit, t l~el l  c\rr\*s i~iward and forward inside of the 
nares to a point it1 sdvanc.c~ of the anterior nares and not far Irorn the tniddle one; tillbO~bit~1 ring narrow; 
posterior edgeof prt,opercvle nearly vertical ant1 straight, tlirrc.tt,tl a little downwurtl a t ~ d  b:t(>k\varCI and 
very sliglltly curvt~tl backward near its posterior entl, produt.ing a ~)rotninent rou~ltled :ingle, both edges 
closely serrated, tllc serrations strongest, al~nost in the form of s~nal l  spines, a t  the angle ant1 a t  tlre ridge 
of the opercule for~ning a ronntled ant1 obtuse but m:trkrd augle, wiM1 inferior edge serrated; opercle 
wit11 slightly tlivergitlg ridges, the lower nearly horizontal and a little Inore strongly ilevc.loped than 
the uppw, bo t l~  rncling in srnall spines; gillrt!:crs 13 on thc anterior litnl, of first a rc l~ ,  t l ~ r  longest 
about 3 in rye; pc~ritoneu~n black; scales large, thin, cyc*loid, very tleritluons; interorbital space, snout, 
and lo\vcr jaw, ant1 apl)arc,ntly tlre maxillary and operctles, scaleless; cheek wit11 large, thin, embedded 
st%ales; second clorsal, anal, and cantla1 sraly on t l ~ r i r  basal parts; lateral litle high up ant1 continued on 
to basal part of dorsal fin; origin of first tlorual lit1 over root of pecbtc)r:~l, its third  pine probably longest, 
a t  leust 11alf 21s Ioltg h d ,  tile spinels slentler ant1 weak; origin of sc~cond tlorsal a little in front of 
origiri of anal, the rays heavy; first spine> of anal hhOrt, tllc sec*ond longc~r, 1.5 in orbit, the soft rays 
thiclr; caudal d e e ~ ~ l y  forkcvl, the longest rays at Ithast half lengtli of Ileati, and (the ends of tlre rays 
of second dorsal, of :rnal, ant1 cut~dal all i~~jurc.tl); upper entl of root of pet.tor:ll a1)ont on a Ii~vel wit11 
lobver edge of l~uJ)il, the witltl~ ol tlrr base less than half orbit, t l ~ c  lo~~ges t  rays (injnretl at tips) a t  
least two-11int11s of bouy Iengtlt; root of ventrals untler root of ~)cctoml; vc>ntral sl~itir wit11 its outer 
edge dclnsely serrate, tlre soft r:tys 11rorc tlrnn litllf as long as head. 

Color in alcohol, tlrongh the sc*alcs are nearly all off, the back : L I I ~  upper part of sidr light 
brownisl~, wit11 1)l:tt~k liucs a t  tlre etlge of tlrc f:~llen sctalcs; top of 11e:ul ant1 snout tinsky; sides of head 
and lower three-fifths of trunk ant1 tail sil\,cary; first tlorsal fin 1)lat.kisll ill the tli.qtnl I~alf, the other 
fills a little dusky; moutl~ cavity uot (lark, tlie gill-cavity a little dusky. 

A second, smaller specitnen differs from t l ~ c  typr in having only 6 instectd of 9 cbanines in each 
~ o w e r  jaw, its dep t l~  a little greater, orbit larger, gillruke~x a littlcx sl~ortcr. Aside fro111 sonle v c ~ y  
slight diffcre~ices ill thc proportions, it agrees in even m i n u t ~ s t  tlt.tsils \vitlr t l ~ e  tyljc 

Length 3.75 and 5.5 inches. 1)escrihrd fro111 examl)lrs dredgeti a t  stations 3472 aud 3476, in  295 
and 298 fathorns, by the -4lbnlross in 1891 off thc Ilawaiian Jslantls. (CSlhert anti Cra~ner.) 

This s1)ecirs is said to be c~lose to 8!/11ngropx ,jtrl)orrir~cc of Rtcintlacl~r~er and I)dtlerlein, differing fro111 
it, a~rlo~lg other cl~arac,ters, in tlir errratetl ventral spitle, 1:~rytl nnniher of crn~ine teeth, greater length of 
second anal spine, in the color, the relative developntent of the 2 opercbnlar ridges, and the absence 
of black (tolor in the moutl~ cavity. 

HelanoatorrLa argyrcu7rL Gilbert & Crumer, I'roc. U. S. N~rt. Mur., XIX, 1896, 41ti, PI. XXSIX,  f l ~ .  3, Albatross stations 3472 
and 3476, ofi the Hawaiian Islands, in a75 and 198 fathoms. (Type, No. 4773'2 U.Y.N.N.)  

Family LX. SEIIRANIL)$.-The Sea Basses. 

Body oblol~g, ~ r ~ o r e  or less colnpressed, covered wit11 adherent scales of moderate or s ~ ~ l a l l  size, 
which are usually bat not alrrrays c.tenoid; tlorsal and ventral out1i11e.q usually 11ot perfectly correspond- 
ing; mouth  noder rate or large, not very oblique, the ~)retn:txillnry pl,otracatile and t1he broad ~naxillary 
usually not slipping for its whole length into a sheatll fornletl by the preorbital, which is us~ially 
narrow; supple~liental maxillary present or absent; teeth all co~~ic-al or pointed, in bands, present on 
jaws, rorner, and palatines; gillrakers long or short, usually stiff, ar~necl with teeth; gills 4, a long slit 
behind the fourth,; pseudobranchia: present, large; lower pharyttgeals rather narrow, with pointed 
teeth, separate (except in Centrogenys) ; gill-membranes separate, free froxu the isthmus; branchioste- 



220 BULLETIN OF THE UNITED STATES FISH COMMISSION. 

gals norlrially 7 (occasion:illy G ) ;  clic~eks :111(1 operc.les :iIrv:ryd she-nly; 1)reopercle wit11 its n~zrpilt lnore or 
less serrate, rarely cll~tirc; tlie opercles 11s~aI1y ch~lding ill 1 or 2 fiat, sl~ine-like poi~its; nostrils double; 
lateral line single, liot extentling on the c-andal fin; skrlll ~ i t l ~ o i ~ t  craliiai H~~illes, ant1 usually with- 
out well-tlevelo~)ed cavernous structure; no rubor1)ital stay; post-telnporal nornlal; serontl suborbital 
with an iriternal lalrrina su1)porting tlie glol)r of tht. eye; entopterygoid present; all or 111ost of 
the ribs irtserted on tlle transverse processes wh1.n thest. are tlevelopetl; anterior verte1)nc without 
tralisvene procaesses; tlorrul spi~ic~s llstlally stiff, 2 to 15 in n111nl)er; soft tlorsal wit11 10 tn 30 rays; aual 
fin rather short, its soft rays 7 to 12, its spines, if l)rrsent, always :3, ill certaili geliera (Crctn~rnislir~:e, 
Xyptic~r~:~.) altogether walitilig; \~entrals thorac.ic, usually r ,  5 ( I ,  4, in l'leuiol~ir~:~,) ~ iorn~a l ly  developed, 
withoot distiuct axillary scale; pectoral well devrlol)etl, the raps I)ranc>hecl, with narro\v hahe; caudal 
peduncle stout, the fin \yariously fol'nietl; verte1)r:e typically 10 -t 14 = 24, tlir nnlnbrr ,conietili:es 
increased, never 111orr tllari 45; air-blatltler present, usually t.111all and adherent to tlie ~vall of the 
abdolne~i; ~tonlacli c.~lc.al, willi few or Illany pyloric al)pentlages; intestines short, as is usual ill car- 
nivorol~s fishes. (;enera 60 to 70; species :il)olit 400. ('arnivorous fislit~s, t+lric.fly 111:trinc1, axid for~ntl ill 
all warin teas; sevc.r:~l gcbncra foll~id i l l  frc%ll waters. As Itere l~~i(lerstood, tlre ,S~,rrtr~~i(l:r. coniprise the 
~rlost of the falnily of IJc.~.r.id:c~ :LR 1111tlerstoot1 I)y (;ljntlifr a11(1 otliet.~, exclusive of tlrcsc wit11 in~l)erfect 
j)seudol)ralic.lii:t~, tliosc. with 1 or 2 :tnal s1)inc~s, tlrorc. wit11 tlit. 11nni1)c~r of vc.rtel~r:r increased, those in 
which the wlrolr l rngt l~ of il~rl ~ ~ ~ : ~ x i l l : ~ r y  slips ~ i ~ i ( I c ~ r t l ~ ~  11reorl)it:iI~ :11i(1 those with tllc :itla1 fin Iilarly- 
rayed ant1 tlie c~rariiti~n sliorf~~netl 1)rliintl. As l l ( ~ r ( ~  ~ ~ ~ ~ ( l e r s t o o d ,  tll(b SI,I.~ILTII'(I:~~ are essentially equiva- 
lent to t h e  ,V~,rrrrnin:r, :uitl (:~,tr~~~t~ri.~li?~:r. of L!oul(~nger's (::italognr. I',vc.n ttftrr these eliniinations, the 
family is consitic~ral)ly vnricvl. Of tlrt. Illany rclc-ognizetl genera, olily :3 are know11 to hare representa- 
tives anlorig tlre IIawaiiali Islalitls. 

a. Jlexillnry with 11 dislinct sill~ple~nentnl l~orre; inner teeth of ja!rrs rlepreasihlc or hinged. 
b. Uorsr~l spines not more tlrriti 9. 

c. Dorsril spiires v r t r ,  the f i r 1  divide11 ...................................................................... .:. . pikc([, p. 2 -0  
cc. 1)orsal spir le~ IX . .  ................................................................................. Cf!phul(,phoiix, [I. 221 

tab. Dorsal spines XI .  rrirely x ........................................................................... .Epi~r~pl~elr~~, p. 2.2 
aa. hIaxillt~ry \rrithollt st1p[1lemr1161l bone; illrler tretl~ of ju~vs not t lepres~iblc cr Ilingcd. 

11. Patch ol fine tet~tll on tongue: unglc of 1,reopert.lr sulient with r~rlarged tcctl~; tntlxillary completely xotllcd: th i rd  
doraul spine I I J ~ I K ~ S L ,  cur~ni~lcrably prodl~cwl ................................................. O(lo~~lai~lhius, 11. 2'25 

dd. No teeth 011 tuiigue; ~u~gl r  of ~)rcopcrcle ro~it)detl, w i t l ~ o i ~ t  e~~lrlrgc~d tcetl~; only upper hulf uf rnr~xillt~ry kcr~lcd: 
third dorsul spine not the lor~gcst r t ~ l r l  not ~~rodilc~ecl.. ....................................... .l'aa.eudur~ll~iua p. 2'26 

Genus 124. PIKEA Steindachner. 

Body elongate, the caritla1 ;)edi~nc.le robust; ~lior~tli  nloderate, the lower jaw projecting; tnaxillaries 
scaly; teeth s~iiall, unifor~n, tlie inner del)ressil)lr; preopercale finely serrate; opercle ~vitlr 3 flat spines; 
nunleroas pores oli Ireacl; scales large; later~il line with a strollg 111~ward curve, as in * l t ~ t h ~ ( ~ ~ ;  dorsal 
spines moclerate, 8 in ~iutnber, the third highest, the fill deeply notc-lied; soft tiorsal and anal short; 
caudal sliort, lunate; pc~ctoral lurlg, faltaate; vertebr:~. 10 I 14. Few species known, niostly from deep 
water; only one thus far known fro111 tlte IIawaiiiul Islands. 

Pikeu Steinduchner, Sitztl. Ak. LViss. Wien, I,XXI, 1874, S i 5  (IIIIIII~~I~II) .  

170. Pikea aurora .Jortl:i~i K: JSvrr~rlanri. I'late XIV. 

Head 2.5 in Ir~npth; deptli 3; eye 5 ill liead; snout 4; interorbital 6.2; maxillary 2.25; I). 1~111, 

13; A. 111, 8; sca1t.s 5-55-22; 111.. 7; gillrakrm sliort and rat l~er  \\eak, about 9 -1 5. 
Body ~rroderately stout, the bacbk sliplitly tllcvated, head rather long and pointed; snout depressed, 

the at~terior profile ncaarly straigllt fro111 tip of snout to ocscsip~~t; niouth large, ~traxillary reacliing 
posterior margin of pupil, supplemental bone tleveloped, the tip broad, 1.5 i r i  orbit; mouth some- 
what ol)liql~e, the lower jaw strongly 1)rojecating; teeth in broad villiform bands on jaws, vomer, ant1 
palatines; tongue naked; eye ~riotlerate, high np, chief y above axis of I~ody; anterior nostril in a short 
tube a t  edge of pren:tsal; posterior nostril slnall, romitl, near upper ar~terior edge of orbit; edge of 
preopelr.1~ slightly dentate, es]~c.ially on ]o\ver arm; operclt. c~nding in a broad flap with a weak, tiat 
spine; ppeudobranchiie rather s~riall; iliterorbital low, very little convex; caudal peduncle stout, con)- 
pressed, and very deep, the depth equaling stlout and eye; fins rather sntall; origin of dorsal posterior to 
that of pectoral, slightly nearer base of last ray than tip of s~rout; dorsal spines low and weak, the third 



FISHES OF HAWAIIAN ISLANDS. 221 

longest, 3.6 in head; soft portion of dorsal solnewhat elevatetl and pointed, with longest ray 1.9 in head; 
anal similar to sort dorsal but stnailer aid  sonic\\ hat posterior, fifth ray 2 i n  liead; cv~ndal trunvate or 
sligtltly lllnate; ventrals short, not newly rracliitig vent, their length 1.75 in head; pe~tor:~l  r'ither lorrg 
and slendrr, reaching origiii of anal, its Iengt 11 itl)ont 1.4 in head; scales rathrr r ~ ~ ~ a l l ,  finely c*iliate, 
somewhat loose; entire head, exrept interorbital, rnont ,  ailti untler Iztrtu, scaleti; lateral line well derel- ' 
oped, co~nplete, \+pith a strong arch abovr the 1)ectoral and distinctly decurved under last d o r s i  ray. 

Color in life (field No. 03342), top of head, tipper half of anterior part of I)ody, and \I holc posterior 
half of body pale rosy; lowcr part Iic~tl and lrJ\\'Cr parts of :tntrt ior halt' of I)ody white with faint 
rosy wash; top of head and ba *k i l l  front of dorsi1 \rrrnicnl;ttetl wit11 grrenisll yellow lines; niiddlr 
portion of upper jaw yellow with :L broad siill)hur-yrllow stripe froiii it to cyc, then back of eye to 
opcrcqlar opening; a narrow sulphur stril'e on posterior c'dge of ulaxillary and c - o ~ ~ t i ~ n c ~ l  interruptctlly 
I ~ ( J \ V I I M  art1 and Iyarkwartl acro\s clicek to op:~rcla; a few s111al1 y c ~ l l o ~  spots itcrO>Y cdlcek bi'tVrrcl l  

the trio stripw; til) of lowerjaw yello\\ ; yellow of bark i i i  about ti iiiclefinite lilies; dorsal l d c b  rob!., 

npiiious ptart greenish yellow at base, this extcndiiig toward tip posteriorly antl foririiiig a hulmiargi i la l  
y ~ ~ l l o w  stripe 0 1 1  soft part, iiarrowiy bordered a h v e  I)y rosy; rest of i in rwy; c*audal tl:trk rosy, 1)aler 
toward tip, then with blac.kisli red etlgr, n greenisti ycllo\v stripe ;tlong upper ; t i id lower iiiiirgiiis IIW- 

rowlp edged with rosy; anal yellow anteriorly, rest of fin pale rosy; pectoral ant1 vrntrals pale rosy; 
yellow of lower jaw I)onntled b y  rosy, re-t of jaw niid (thin 11 hitish; SOIIIC' esaiiiples witli posterior 
h l f  of side with scattered sn~all greenish yrllow spots, these eutendiny on c~aiidal; eye I\ ith a hom1 
b r o w i  bar through the iriitldle, white aliove aiid I)elo\v. 

Color in alcohol, pale ye l lo \~  id1 white, lighter I,elow; botly, eslbecially posteriorly, c,auclal, antl soft 
dorsal I\ ith 1iiiiiiProiih stiiall distiiict brown spots; head pale, a \\ hitr line extending a h g  upper 
edge of maxillary and B(WJRS chcrk to opmwlar opcJiiiiig, a similar Init Irss distinct \\ hite line from eyr 
to npper edge of gill-opening; I~rt\\t~eIi these 2 :t few \\ liitr specks; all t l ir  fins, ex(-ept c.iiiidal and soft 
dorsal, plain ~ t4~0 \vrsh  I\ hit(.. 

Four $pec*imens of this interesting and Iianclsrme species \\ere obtained Iiy IIR, 2 at 1 Ionolulu 
ant1 2 at Ililo. I'our others arc i i i  the cwllertion inatle at  IIoiiolulii i i i  1898 by I)r. \Vootl, ~ I i e r r  i t  
~ a r  also ol>taiiierl 1)y the AIbtrtroas in 1902. 
Pilcrr l r t i i i t l a / q  Sleindiic*liticr, Sildb Ak. \ \ 'IPII,  LSS, 1, 375, 1 X i 4 ,  mid Iknkq. A k .  Wiss. Wien, SLVII. I X S J ,  pl 1'1, fig 2, 

PiXm mtroin Jortlnii S: l'.vcrmiinii. 13ii11. 1' S. 1~1611 ('oiiiiii , X S I I ,  1902 (hpr. 11, 1003), 176, Hilo; Jeiikiiiq, op c t t  (Sept 
i i o t  ~ ~ ! / ~ / ~ ~ / r t i i i ~ ~ ~ / i i s  Guicheiiol iii Nriilliirrl, A p p  c', 4 ,  I k ~ i i i i i o ~ i .  1862, Indian Ocean. 

23, 1Y03), 41!4 (Honoliilu) S i i ) ckr ,  o p  r i t .  ( J i i i i .  19, I W I ) .  527 ( I lono lu l i i )  

Genus 125. CEPHALOPHOLIS Bldch & Schneider. 

This genus is c:lose to J ; p i ~ q i / t d t ~ s ,  fro in  \vliich it is rlistinpnished iriainly by the presenw of 9 
instead of 11 (or rarely 10) doreal spines. 
Ceplidopholis Rloch C Grhiicider, S ~ R I .  Icllth., 311, 11101 (argrrp) 
Bodiatlrru ( ! i iViCr,  RCpne Auimrl l ,  I?d.  I ,  11. 2T6, 1x17. G i l l .  l'rnr. A c .  Nat.  Sei. l J l ~ i l ~ .  1862, 237 (rcstricxtcvl lo giitlattcs, ctc.); 

L'ririplm/e?r Swaiiison, KRI. Hist. CIi184. Flshcs. I I ,  '202, 18:i9 ( ~ I / I P / O ? I ) ,  

E'rmeacetrlrirs G i l l ,  I .  c. .  1865, 105 ~ o t ~ n / n / i b i = J i i l r ~ r t s ) .  
dfCJlephoi'iiS I'oey, Ann. 1.y. N a t .  Hint .  N. Y., S, 1H60, hi) ( t i i ~ b i i r ~ ) .  

not of Bloch. 
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Color dark purplish brown, paler posteriorly, with very faint paler and darker cross shades toward 

the (ail; head, body, and fins covered with small blue spots ringed with black; anteriorly the spots 

fonn rows runniltg backward and upward; below they form irregular longitudinal lines; s p i n o ~ ~ s  dorsal 

edged with bright orange; soft dorsal, anal, and caudal edged with whitish. 

This species is c-o~nmorl about the ?oral reefs in the sorittl sea?. I t  is rc.corded from Hawaii by 

Quoy and Gaimartl, but no later observer has founcl it  about tl~ese islands. Our tlescription is taken 

from specimens from Samoa. 

FIG. 88.-('rphnlopholis nl:rlzis Bloch R: Schneidcar; alter Gllnther. 

BodZan7tsguttalus, Blooh. A~rsl. Fische, IV, 3li, 1'1. CCXXIV, 1790; not c ~ f  I,il~o:eus. 
Cephalopholis nrgcis Bloq11 & Schl~cicler, Syst., 1~11th. 311, 1801, India. 
Serrantis argciw, Cllvier & V~rlenciel~ncs, Ilis. Nat. Poiss., 11, 360, 1828. C;iil~ther,Ctrt.. 1, 115, lR59 (East Illdies); Peters, Mon. 

nerl. Ac. 1XG5, 103. 
Serrant~s nlyriado.C~lvicr& Valcl~cielilles, op. cit., 365, Sandwich Islands; Rlcppell, Atlas Fisclle 10th. hfcer., 107, PI. XXVII, 

fig. 1, 1828; I,esxon, Voy. Coquille, Zool., 131, PI. XXXVII, l a8  (lndiarl O~CIIII: Borabora). 911oy & Gnimard, Voy. 
Astn)lttbc, I'oiss., (i53, 1'1. 111, fig.1,1833 (New GII~II~IL):  Hichrtrdso~~, Rep. I<*hth. China, 183. IX.l(i, i l l  l<e[~t. 15th nlectlllg 
British Asso(.. Aclr. Sci., 1815 (Sul~dwich Isl~inds, I'oly~~esia; New Guinen; Austntlin; Chitla nrld Red Sea). 

Srrranfcs (,uffal~is, (iul~lhcr, Cat.. 1. 119, 1859; Kller, Novanr, Fisohe, 22, 1865; Klrl~~zi~~ger, Vcrl~. Zool. Bol. Ges. \\'ien, XX, 
1870, 686: (i!tr~ther, Fiscl~e dcr Sildscc, 5, 1'1. IV, 1878; hluclet~y, I'roc. Litlll. Soe. N. S. \V., V, 1880, 315 (Northeo~~st of 
A~r~trnlicl): I<lllnzillgcr, Fiscllc rotll. &leer., :3, IXI14. 

I~~~incplrclrrsg1rtlntc18, Blcckcr, Nederl. 'l'ijdschr. I)ierk., I, 1863, 232 (Isle Ternl~te). 
Kping~hdrrs ar'gcis, Blcekcr, Vcrl~. Akncl. Amst., XIV,.Xo. 2, 1874, 57 (Il~rst I I I ~ ~ I L I I  Ar~hipclf~go); Atlas Iehlh., VII, 43, PI. - CCCXLII, lig. 8, 1876; S~~uvege, IIist. .llndt~g., I'oisn., ill (irnndidicrs Hist. Phys. Nnt. et I'olit. hIa?agascar, XVI, 

1'891, st. 
Serran~cs (jcitlalr~s, I)ay, Fish. Illd., 5.1, 1'1. V1, fig. 3, 1875, arid Ft~nna I I I ~ . ,  Fish., 1, 457, 1889, 1)art. 
.'Serranfis yerglcflalrls L)e Vis, I'roc. Linn. Soc. N. S. \V.;VIII, 18X3, 445, New Hebrides. 
Q~inepbrlcis ?ni?~ialc~s. Sauvage, op. rlt., ,32, ptrrt. 

Oenns 126. EPINEPHELUS Bloch. The Qroapera. 

Body stout, compressed, covered with small, ctenoid scales, which are often somewhat embedded 

in the skin; scales of lateral line triangular, cycloid; soft parts of vertical fins generally Inore or less 

scaly; cranium narrow above; parietal crests not produced on frontals, which are \vithout transverse 

ridge posterially; frontals with a process or knob on each side behirltl interorbital area; premaxillary, 

processes fitting into a rlotcll or cavity on anterior end of frontttla; preopercle n~otlerately serrate 

hehind, it3 lower limb entire, without distinct antrorse spine; opercle with two strong ~pines;  rlostrils 

well separated; mouth large, ~r~axi l lary large, with a well-developed su~tplen~e~ltal  bone, its surface 

usually with srnall scales; canine teeth few, large, in the front of the jaws; enlarged teeth of inner 

series of each jaw depressil.)le; gillrakers short and rather few; dorsal spines usually 11, rarely 10, not 
filamentous, the last ones sotllewhat shorter than middle ones; anal spines 3, the serolld usually the 

larger; the number of soft rays 7 to 9; caudal fin rounded or lunate; pyloric ceca few (usually 10 to 20); 
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pectoral rounded, shortish, nearly syn~metrical, of 15 to 20 rays; ventrals moderate, inserted below 
pectoral, close together, each with a strong spine. Species very numerous, most of them of large size, 
abounding in all the tropical seas, where they are valuable food-fishes. This is the largest and most 
important genus of the Si.rrunid;c, and its species are most widely distributed. 

Only one species known to occur among the Ilawaiian Islands. 

Epinephelus Bloch, Iehthyologin, 3798 (rt~ai-ginalis, bruttnerss, nlerru, rnber, etc.; restricted to ?nn,gi?lalis by authors). 
Cerna Bonapnrte, Intr. Classe Pesci, Fanna Itnlicn, 111, pt. 1. 1833 (!ligns=gua-'a). 
Cyttichth~sswainso~~, Nnt. Hist. Clam. Fishes, 11, 201, 1839 (flu~lo-r~urplcralus), 
C!'omilej1le8 Swninson, 1 .  c. (gigas, ctc.) . 
Iigprir.lhor11is Gill, Proc. Ac.  Nat. Sci. Philn. ll(fi1, 237 (pnl~ical~da=7iil~~~tt018).  
Sc6istor.u~ Gill, 1. c. (111!1staciituS). 
Lnbropercn Gill, op. cit., 18CS, SO (1uhriJorittis). 
-qff2rtcs l'ocy, Ann. Lyc. Nat. Hist. N. Y., X ,  1871, 3tl (yignc). 
Princanthichlhys Dnp, I'roc. Zool. Soc. 1,ond. 18GY, 193 (tt~ndc?~u.s~)atens&; young). 
lIolliatogr~atcq Alleyrle & McCleny, Proc. Idnn. Soc. New Sollth \l'nlrs, 1, 1876, 268, 1'1, VI, fig. 3 (!~~c~rtheif)., 
H?~poeerra?~us Klunzinger, Fische des rothe11 hleeres, 3, 1884 (it~or1.11un). 

' . 
172. Epinephelus quernus SenIe. " I f i~~t i ' t c  pt't'rc." Figs. 89 antl 90 (jnv). 

Head 2.4 in length; deptll 2.6; eye 7 in head; snout 3.6; n~asillary 2; interorbital 4.65; D. XI, 
15; A. 111, 9; about 130 scales in lateral line. 

&dy short, deep, antl n~oderately conlpressetl, hack consic-lerably elevated, the curve from tip of 
snout to caudal peduncle being quite uniform, some~vhat n~ore  abrupt a t  origin of spinous dorsal; liead 
large; snout moderate, pointed; mouth large at  an angle of about 45", the lower jaw slightly pro- 
jecting, the tip rounded; lnaxillary strong, reaching posterior edge of orbit; supplemental bone 

present, width of tip about eqnaling diameter of eye; teeth in cardifor111 bands in ja\vs and on vouler 
and palatines, the outer row on jaws solne\vhat enlarged and ranine-like, depressible, especially 
the inner series, 2 or lnore larger canines near tip of each jaw; to~lgue \jritl~out teeth; cye small, in 
anterior half of head, and entirely above axis of body; interorbital space convex, ralther broad, ahout 
half greater than eye; nostrils close together, the postc~rior the largrr, \.erticaIIy ovoid; preopercle ser- 
rate, strongest a t  the angle; opercle with a long, pointetl soft f la~)  and 3 flat spines, tlie nliddle tlrr 
largest, closer to the lower than to the upper, lower edge of opercle serrate, l)ranchioetegals 7; gillrakers 
short and stout, very blunt on short arm, 7$16, pseudobmnct\i~ \\ell developed; tongue long and 
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pointed, spoon-ehnped, free alo~rg the sides aria for a distarrc~ at  tip greater tl~nrr orbit; fins large; 
crigin of dorsal from tip of snout al)or~t equaling lengtl~ of Iicad; dorsal spines strong, fourth and fifth 
longest, 2.6 in hcad; 1a.t tlorsal spine sliglitly longtlr tila11 snont, soft 1)ortion of dorcal ~ o ~ n e \ \  hat el?- 
vated, rnuntletl, tlre longest raJs  ellualing s11o11t ant1 eyiJ; c.;tntlitl cliplitly ro~~litlrd, the rays 1.9 in 
head; first anal spill? strort, S C ~ U I I ~  strr~ng, third lo~~gest ,  :ll)ollt (tcl~~:~lil~g ,rlro~lt; +oft 1)nrtion of anal 
rounded, tlie longebt ray 2.25 in lrcatl; v(~ntraIs sciuct~ly ~c,:tc.lri~lg \cwt, 1.9 in htatl; pectoral hroad, 
rounc-lecl, fan-~hapetl, al)ont rraching vertical a t  vent, Ic,ngtli of fill I . i . 5  in Ir~acl; +c:ilc~s \ r ry  small, 
and finely c.tenoic1; latc~ral line follo\\ing cnrt7e of bacsk, 1)orc.s s~~ra l l ;  n:tpcL, c~pc.rc.l~s, ant1 cl1et.k 
densely co\rt.retl \\ ith fine kc:~lcs, :int \rior portio~r of i~~te~.orl)it:~l ancl S I I O I I ~  1iitk~(1. 

Color in lifc, ~ ~ c a r l y  nniforn~ tl;~rk-~)urplisl~ 11ro~t1,  the fills ti:~rker 011 tlistal ])ortions, ~ I I C  I)elly also 
darker; a dxrk slrade al)o\.c ~ ~ ~ a a i l l a r y ;  irregular ])early wl~itc, t.pots on sitlc, ilrra~l~c'tl partly in.vcrtic,al 
ro\\s, the largekt le<s thau ~)nl)il, the t.n~i~llest lncrc clot*; I~c,atl, I I : I ~ J ~ ,  ni~(I I\ Irolc- tlorsal lir~ Illore or I(WY 
sl)oLtt.d; c.antlal I)roadly, soft tlc~rbal ant1 allill Ilarro\\ ly, c.tlgc~l I\ i t11  M 11itihI1; \ ~llltl.als I)I:u.l<; ~)cv.to~als 
I I .  111 oltl c ~ a l ~ ~ p l ( . s  the wllite spots I~ccotl~e tllffnru ant1 tli,ral)l)c,itl., tl~ch I)otly I~eco111i11g 
lexttl'r color, \+ it11 lxrler 1)lotc-htsq. 

Color in alcohol, rich (lark I~ro\vr~ or1 I~c,acl ant1 I~otly, rl~irsely cnv~~ec l  \\,ith I ) l ~ i i ~ l ~  \\ l ~ i t e  spots 
ant1 specks; sitnilar spots on spinous dorsal; anal ant1 kp ino~~s  dona1 ~ ~ a r r o ~ v l y  edgeti \\it11 dirty M hite; 

w. 

FIG. 90.-Epin~))hrl?rs q ~ r r r n ~ r s  Pe~llc: from the ponug. 

c-andal darkeqt distally, \+ it11 a l)roa(l, 1):tle l)order; vcntrills blue-1)lac.k; pectoral ~ m o k y ,  paler on tli~tal 
portion. 

This species is ritt11c.r sc~:Lrcarb in the. I l n u : ~ i i a ~ ~  111iu ktxts, whcrc, very largo (~SRIIIPICS, "0 3 feet long, 
are occ-asionally see-11. 0111. c.cdlcctio~~ t-ontai~rs 4 s l ) ( ~ ( - i l l ~ e ~ i ~ ,  IIOIIC of tllen~ fn11 gro\\n, fro111 o ~ ~ c '  of 
wh~ch-No. 03381, 151 i~rc.l~c~s Ior~g-onr life-caolor notrs \\care ~ ~ ~ r t t l c .  T l ~ i s  M ~ Y  ol)t;~i~ietl in tllc I lot~o-  
lril~i 111arltct June 10, 1001, a t  \\Iiic.li  time 2 o t l~er  specinlt.ns wc.rca ol)txinc,tl by 11s. \Vc, hi~\.(' 1 fro111 
Icailna, and tliere itre 2 S ~ ? ( , ( * ~ I I I ( ~ I I ~  in t l~r  c-ollt~c.tion of Ilr. Je~lkins ol)tainetl I)y Dr. IYootl in 1898. 
T11e single spc'tin~rn ol~tainrcl I)y M r .  i \ l v i ~ ~  Senlr, ant1 111)o1i \I I ~ i c s t l  h ~ s  tlcsc.ril~tion of the spec*iel is 
bayed, way yc~cburetl t)y ~ I I I I  L \ng~5t  9, 1901. Ttie s1)c.cic.s way albo ol)t:linc.tl 1)y the Al1~rlm.w at 
Honolul~i. Our S ~ ~ . ( . ~ I I I ~ , I I S  r i ~ ~ i g e  in I C I I K ~ I I  ~ I ~ I I I  3.75 to 16.5 ili(.I~eu. 

' ~ I ~ t ~ r c ~  iq :i s ~ ) c ~ ~ ~ ~ I I I ( ~ I I  of I ~ / J I I I ~ ~ I ~ I ( ~ / I I S  in t l ~ c ,  l ' l ~ i l : ~ ~ l ( ~ l ~ ) l ~ i : ~  Ac~t(l(~111y (No. 134ti3, (:oil. Dr. J. I<. 
Totvnsend) that is prol)al)ly thir sl~ecies. I t  11 as I\ ro~lgly icle~rt~tic-11 \I it11 I<. ~/~i,~c.ogulltrlus (ForskBl) by 
Mr. Fowler. 
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~llin~~lr~ir~f1i~~c~1~~111tn/11~s, Fowlcr, Proc. A(,.  NIL^. Sci. Philn. 1900, 602 (IIo~iololu); not of ForskCd. 
Epi?rrpheliix qrier1i7ix Scale, Occ~~sio~iiil  l>nl)crs, R c r ~ ~ i a e  P I L U I L ~ I ~  Bisliop 3Il1sc?un1, Vol. I, No. 4, 1901, 3, with plate, Honolulu 

(Typc,No. 481, n. 1,. 13. ill., Coll. A. Sctrlc); Jcnkilis, Rn11. IT. S. Pin11 Conuii., XXII, 1902 (Scpt. 23, 1W3), 449 (Ho110- 
hiln); Snyder, op. cit. (.Ttm. 10, 1004), 6'27 (Honolulu). 

Genus 127. ODONTANTHIAS Bleeker. 

Body strongly col~rpremcd; scales rather large, ciliated, smooth; lateral line complete, the tu1)c.s 
straight and rxtending along  early the elltire scale; nloutll ra t l~er  large, protmctile; ~nasillary 
exposetl; jaws with villiforln tet.ti1 and curved canines; large, elongate patclic's of teeth on volnchr, 
l)alatioes, and tongue; licaii sriily, inclti~ling the nlaxillary; prcaopc.rcale serrated, without antrorse teeth 
on the lower border; operclc with 3 spines; gill-menlbranes se~~aratcs; 7 hrancliiost~als; pscucio- 
1)ranchirr present; gillrakers very long and ~lrncler; a si~lgle dorsal fin with x, 13 rays, the spinoua 
portion a little longer than the soft; anal short, with 111, 7 rays; cnutlal en~arginatc; pc.ctora1 ol)tnsc- 
pointed, ~ l l b ~ y l l l ~ n e t r i ~ & l ,  rays 1'7; vcntrals below pectorals, close together, car11 wit11 a Rtrong flpill'. 
Orlontn?~thif~h nleekcr, Ncderl. Tljrlqrhr. D~crk.,  I\r, 1852, 235 (ARt?lia~7,~~7,0n211b). 

173. Odontanthias fuscipinnis (Jenkins). Plate XV and fig. 81. 

Depth 2.5 in length; head 3.8; D. x, 17; A. rrr ,  7; swles, 4-47-16; 1'. 1.31 in I~ead;  V .  aborit 
equal to he:~d; eyr 4 in head; interorbit:il sliglitly wiclor t l ~ n n  eye; ~ n ~ x i l l a r ~  marl~ing to belo\v ~mitldlt. 
of eye; narrr~west ~~~~~1 of 1)rcorl)ital a little lc~ss tll:in 2 in eye; I,ra~~c~hiostcgals 7; gillrakers on lo\ver 
:in11 of first 1,rxnrlrii~l arch 34. 

Mouth very obliqile, lolvor j:iw someurhat projecting, j u ~ t  entering profile; upper profilr of hcntl 
reentrant before the nostrils, thence to nape steep and almost straigllt, in o ~ l c  spcci~nen rather promi- 
nrntly convex bc,fore the eyes; strongly 1)ulging a t  nape in  front of dorsal spines; profile of bark strait;.ht 
from front of first dorsa1 to anterior mys of soft tlorsal, fro111 here tlesctending to mudal pedunrlc, tllr 
nppcr edge of wliicli is on a level wit11 tip of snout; ~ e n t r a l  profile less ronvex ant1 less angular t1i:~n 
upller; opercle with 2 Ilat H ~ ~ I I P S ,  t l ~  111q)Pr the 1:lrgor; Io\ver part of edge of opercle serrated; angle 

I<. ('. 13. 1'JO:l-Ih 
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of preopercle with I or 2 small spines; both vertical ant1 horizont:~l margins of preopercle serrated; 
preorbital entire, edge of sa1)orl)ital lridden by scales; teeth in hitles of jaw minute, in villifor~rl hands; 
2 small canines in front of uI.per jalr, 2 to 6 in front of lower jaw; first dorsal spine short, less than 
eye; second more than twice as long as first; third nearly twice second, prominently longer t h a ~ i  the 
succeeding spinee; fourth spine 1.66 in tlie third; spines from fourth to tent11 decreasing regularly in 
length, tenth 1.25 in  fourth; soft dorsal somewhat ronncletl, longest rays equal to fifth spine; first anal 
spine a little shorter than first dorsal; third anal spine eqnal to secontl dorsal, slender ant1 a little 
longcr than s~con(1 anal spine; soft anal short, ~ n e d i n ~ n  rays longest, a little longer than long~s t  raps 
of soft dorsal; cautlal rather large, deeply forked, longest rays eqnal to Iengtli of l~eatl, longcar tl~arl 
l o ~ ~ g c s t  dorm1 spine, lo\ver lobe a littlc snlaller tl~rnl ripper; ventrals longcr than pectorals, :tbout 
eqnal to hca(1, acute, srcontl ray longrst; ~~er tora l s  pointed, 1nccIia11 rays longest; all parts of the Ilcsatl 
ancl 1)otly except the 1)reorl)ital ancl ~ ~ L U S  scalr(1; scales ctcnoitl and ciliatetl; 1atcr:tl line strongly 
arched anteriorly, brginning above upper m d  of gill-rlcft on c.ightIi scale I)elow the tlorsal sl)incs, tlie 
highest part on the fourth row from thc 1):lrk ant1 on tllr twrntietlr from the rrntral lnetlian linr. 

Color when fresh (KO. 03401) orange-red, sitlr ant1 1)ac-k nearly \)right golden; tail ant1 lbreast 
shatled pink; a golden *tripe fro111 eye to tip of s n o ~ ~ t ,  I)or(lerrd all :~ronnd by cri~nson, tlir rrimso11 
lines meeting across snout; loaer  lip crimson; chin goldrn; clorsal spines goltlen, their 1)ases olivc, the 
membranes mostly rrimron; tlisLd half of soft tlorsal golden; a crimson stripe along 1)ase of dorsal, 
sarne shade covering most of lower half of fin except as replacetl by dark olive-green, which forms a 
stripe above the crimson stripe and irregular I)lotches al)ove that, leaving 2 irregular roundetl spots 
of the criirison ground color within the green; a11 olive-green crops blotch a t  base of tail; caudal goltlm 
a t  tip, middle pink, outer rays bright crimson, I)asal half of fin 111ostly scarlet, the orange and red 
irregnlarly placetl; pectoral shaded in gold and orange; vc>ntrals and anal same, spines ljinkirh; iris 
golcien, ringetl by purple. 

Color in alcohol, plain redtlish yellow (red in life), dusky on scaly part of l~ase  of soft tlorsal :tntl 
of posterior part of spinous tlorsal ant1 about base of caudal. Color in life pale orangr-rttl, the (lark 
arexy clear olive-green. 

This speries was obtained at  IIonoluln (.Jenkins, Wootl, Jordan and Evermann, and tho Alhalross), 
Wilo, anti Kailoa. I t  is taken in rather tlcep water,antl is a t  times common in the IIilo n~arkrt .  Our 
nnmerons specimens are 7.5 to 9.5 inches in length. 

A111hircn f~iacij~ianin Jenkiitq. 1%1ill. l J .  S. Pis11 Cornin., XIX, 189'3 (June 8. 1901), 389, fig. 3, Honolulu (Typc, No. 49fi95, 17. S. 
Nnt. 1Mna.. Coll. 0. F. Jenkins); Jcnkins, op. cit., XXII, I902 (Scpt. 23, 1903), 450 (IIol1olu111): Snyder, op. (*it. 
(,Inn. 19, 1904). 627 (Nonolnl~l). 

(+enus 128. PSEUDANTEIAS Bleeker. 

Scales small; jaws scaled; littern1 lirir sharply :angnlatc~(l :tt 1)ase of candal petlnncle; no teetli on 
tongue. 
IbnrrInnlhinn I3lecker, I'oisq. R61111ioii (.t IW~idnpn~e~r ,  in Nr11. Ti j r lx .  I)irrk., 111, 1858, 94 ( p l ~ i ~ ~ o / . ~ n i a ) .  

174. Pseudanthias kelloggi (Jortlan C% ~ver rnann) .  Fig. $12. 

IIcnd 2.5in length; depth 2.5; rye 4.5 in I~rad ;  snout 3.6; maxillary 2; interor1)ital 5.4; D. XI, 15; 
A. 111, 7; 1'. 15; ~cnles  4-Xi-10; gillrakers 161 4. 

I3ody short, deep, ant1 co~npressecl; dorsal outline greatly archrtl, profile from origin of spinons 
dorsal to tip of snont nearly straight, 1)eing gently conrave over interorbital Ppare; ventral outline 
nearly straight; cauclal pe(lmlcle compressed, its grratcst depth 3 in head; heat1 longcr than tlcep; 
snont bluntly pointed, lower jaw pro~ninent, slightly t l x  longer; moutll largr, nearly horizontal; a 
narrow band of small, sharp, conic teeth on palatines, a small patch on vonler, a band of cartlifonri 
teeth on upper jaw, a narrower bani1 in lower jaw; several large canine tcrtll in each jaw anteriorly, 
3 of these close together on middle of each side of lower jaw, these hookcd I)ackward; 8 or 8 large 
potcs on lower ~ i t l e  of mantli1)le and ~cveral  on upper part of snout; ~naxillary rearhing to posterior 
edge of orbit, its greatest witlth 1.5 in  eye; edge of preopercle ahove angle ant1 etlgc of oprrcle below 
tlie u1)per rnidtllc of 1)a.w of pertoral tlenticulate; 2 1)roatl o~)ercular ~pines,  tlle upper the larger; caye 
anterior, its lower edgr on line wit11 upper base of pectoral; fins largr, the second soft dorsal ray and 
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upl~er rnyd of ,lpp(lr c.:t,lclal 1 0 1 , ~ ~  I,(~ing ptotlucc~tl e;lc*h as 11 fil:n~~cnt, t11e dorsal fil:mlcnt bcili:: produtLed 
Jlalf its length beyond rest of fill; dorsal spine's htOllt :lll<l s t r o ~ ~ g ,  the' firnt hpil~(' 2.3 in third, the fifth 
l)'il~g the highest, 2.5 i l l  Ilead; I ) a s ~  ( I £  spinoufi tlor>:~l 1.15 in head; I)asc, of soft dorsal 2.3 in head, its 
fourth ray 3.5 ill llead, tht, 1xst r ;~y  1.4 ill fourth; cautlal tmllratr, ihc lower rays pro(1nccd slightly a8 
a f i l a t l ~ r ~ ~ t ,  but not llearly so long its thc. upper lobe; src-o11t1 anal spine lollgest, 2.5 in heitel; seco~ltl 
soft ray longest, 2 in heatl; pectoritl very long :r1111 large, l't'il(.llillg to origin of sl)ft anal, tlie c.igIlt11 

l i i ~ ~ t h  r:rys fro131 al)ovcthe 11,11gekt, I .4 in Ileacl; sc-:~les l:trgc', fillrly c<tc~~loitl, in r e ~ n i a r  series; cntircb 
l)otly :lntl llcxntl salletl; portion of all tins except sl)inons ( Io r~ :~ l  \ r i t l~  s1n:rll sriiles; 1atcr:tl linc1 

strongly convex, not cboncurrcnt \\.it11 t11c tlors:~] ],rofil~., I~clc.o~~~ing fitraigllt on ~~litlt l lc of t.nn(lnl 
~>edi~ncble; one row of smIcs I)eI~incl tip or 1:rst tlors:~l my. 

Color in nlcoho'l, pnlc brown, t11(, fins lightc?r; ill lifc, rctl. 
Only 3 specimens wc,re ol,tninctl, all I~avinK 1)ecn takcl~ \\it11 tllc htrok i l l  tlecp antcar off I<:lilua, 

in sorlthwestcrn ITitwaii. Thchy rtrngr ill lrllgth fro111 7.75 to 8.5 incltcs. Tile sprc.ics is nllictl to 
I',~citdanfl~ifls j apor~ ic~ t s  (Steintliic1lnc.r h 1)iidrrleitl). 

A i l  a I t r n ~  I .  . . I  I ,  I ,  1  . 1 ,  ! I :  I ,  1 Kailua Hawaii. (Tyllr, 
No. 50042, 11. S. N. hl.) 

Fanlily LSI. PHI ACANTHI I)A:.---'I'hc C i ~ t a l ~ ~ f a s .  

Body oblong or ovate, colnprc~ssetl, c.overetl with srnall, fir111, rougll ~calcs; all pnrta of thch body 
iuntl hratl, even the snocltalld n~:~sillaric.i, 1)ring t l c ~ ~ s c ~ ~  ts(.:llp, c1ac.11 H ~ ~ l C  j, it11 :I ~ l ~ o r c  or less ctc\7elo~,ed 
plate on its po~iterior border, nlost tlt~relol~ctl in tllc yormg; hc~ad (lccl); 1110utll larKc, very oblirlnc, 
the lower jaw praminent; ~ i l l i f o r m  teeth 011 jahvs, vo1ller, an,\ I,illntine; llonc 011 the tongue,; pre- 
n~axillarics protractile; ~nnsill~rry l~roatl, withoc~t fiapl)lcnlcntnl I)one, ]lot slipping n~lder  the very 
n;rrrour l~reorbital, ~~~~~~h is usually scrritc.; 110 su\)orhital s h y ;  eye very I:~rgc, forming nbout one- 
half lcngt,l~ of side of Ileatl; posterior ~ ~ o s t r i l  long, slit-like, close to (lye; l)reoprrcle more or less 
serrated, o l ~ e  or   no re strong spines at  its angle; o1,ercle very short, ending behind in 2 or 3 points; 
no barbels; gill-met~~l)rnm~cs eeparale, free fronk istl~mr~fi;  l~sc,~(lol~mncllix; very I:rge, cstenciing along 
who$ length of ol)crcalc; postorl~itnl part or 11c:rd very short, thc opercle slnall; gills 4, n slit bchintl 
t l ~ o  fonrtll; gillrnkn.~ long; I)~~:k~~cIlit~sfcgalrr ti; lateral linc* continnons, not cxte~ltfil~g on c:uudal; dorsal 
fill colltinuous; s ,  9 to 15, the spines t1eprcssil)lr iri a groo\re; anal 11, 9 to 15; soft part long, similar 
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to soft clorsal, spines strong, vrntrals vcry largc, thorac.ic*, I, 5, close together, in advance of l)asc r)E 
pectoral, joir~etl to belly by a ~r~embrane  which incloses a groove; no axillary process; spine strong; 
pecatoral srnall, pointc,d, not synl~netrical, of 19 or 20 rays, the upper longest; caudiil fin truncate or 
lunate; spines of fills generally rough, with s~nal l  serrrc; air-bladder large; pyloric ceca few; verte- 
br: in reduced nnn~ber, 9 or 10 + 13 = 22 or 23, the first vertelwa being very small or absent; trans- 
verse process beginning on seve~l t t~  (+ixth) vertebra, the last 2 precaudal bridged across; ribs attached 
to the transverse processes; epipleurals absent on l a ~ t  3 precautlal vertebr:~; supraoccipit;tl crest very 
low, continuecl forwarti to over front of orbit, \\here it ir joinetl by the parietal crests; processes of 
prernaxillarics ~noderntc. Carnivoro~~s fishes of the tropical seas, cahiefly in deep watcw; I I I O P ~ I ~  ros(,- 
colored in life. The family is a ~11arl)ly definctl group, not close to :my other, 1)nt the :tflinities on the 
whole sceni to 1)c nearest to the, ,T~lrrrrnitl:c ant1 t l~e i r  tropi(-;il :LIIIcs. Ciencrn 2, sl)clc.ic~s al)ont 10. 

Only 1 qenu8, with 3 ~pecics, known from the Ilawaiin Islantls. 

Genus 129. PBIACANTHUS Cuvier. 

Scales very small, 80 to 100 in the lateral lino; 1)ocIy ol~long, more than tmicc as long as tlccp; 
l~reoperc*le with a spine a t  anglc; interorbital area es tc~~na l ly  tr:~nsvc~rsely c.onvc3s, the c*raninn~ itself 
tran~versely concave, the rlt>vation hring fornlctl of flrslr ; n consl)icuous f o r a ~ ~ ~ c w  in llrr intcrorl)itnl 
area; lateral line clxtenciing up\vartl ant1 l)ac*kwartl from 11l)1)cr angle of gill-opening towitrtl urcontl 
dorsal spine, below which it  changcs its collrse, following outline of 1):~c.k to end of dorsal tin, then(-(. 
tlirect to middle of caudal; anal fin rather lor~g, its rays al)o111 111, 14; tlorsal ntys about s, 13. 
Species rather numerous in the tropical scaas; 3 k11ow11 f ron~ 1I:inaii. 

I 'I .~IIP<L?L~~~Lx C I I V ~ C ~ ,  ItCpnr Animnl, 1Id. I ,  11, 2'41, 1'417 ( , n i i c n ~ j , / ~ f < r l , ~ ~ ~ ~ h ' ) .  

............................................................... (1. Scalcs rclntivcly large, 8.5 to 90 ill  lntcnll l i l lc  I 1,. 22s 
,m. Srnlcn srn~~ll, I00 or more ill lrllcrnl linc. 

/I. Scn!esnl)ont11-100-X1; hcncl n l~onl  3 ill Ic~)gth t o  IJILSC o f  r~ tnc l~ t l ;  ir~tororl~itrrl rornpi~rntircly midr, 3.4 ill  ryo; gillrr~I;c.m 
nbont 20 below angle ............................................................................... .crflc~rtal~~s, Ir. 22!l 

11b. Scnles sinnllcr, nI)oiit 32-11.5-45; lrcaa~l sllortcr, nlx~llt 3.4 i n  Icn#t l~  lo I~tlsc of cnllrlnl; i~ltcrorl>itnl nnrrow, - ~ I I I I I I ~  4 i l r  

eye: gillrnkerr nl)oot 27 below ~tilglc .................................................................... .a~crki, 1,. 211 

175. Priacanthus alalaua Jortlan h Ever~~lann.  "Alnlnutr;" "Alnln~c~orr." Fig. $13. 

IIead 3.2 in length; depth 2.G5; eye 2.4 in hcatl; ~ r ~ o l l t  3.6; ~nasillary 2; interor1)ital 3.8; D. x, 14; 
A. 111, 15; srales 13-85 to 90-45, 70 pores; I3r. 6; gillrakers nbont 22 on lo\ver arm. 

Body short, deep, comprcssetl, ovate; uppcAr profile of heat1 ncarly ~traight ;  snout very blumt; 
mandible prominent, proclucetl; mouth vcry oidique; teeth s~nall,  sl~arl), in 1)sntls on j a \ ~  s, volner, ant1 
palatines; tongue ronntlctl, free in front; ~llaxillary reaching almost to front ~nargin of ~)ul)il ,  its greatest 
wi(1th 2 in eye; edge of prcopercle finely serrate, with a sh;trl), fht ,  serrated ul)inc dircbrtetl b;~ck~v;trtl 
a t  angle; margins of interopercle, sulopcrcle, ant1 opclrcle entire; oper(.lc w it11 an ol)scnrc flat spine; 
interorbital space ~l ight iy convex; eyc vcry large, its lower edge a little above b:tse of pet-toral ant1 i l l  

line with axis of body; nostrils small, close together, the anterior with clevatetl rim; 1)osterior nost~i l  
ol)long, with broad flap; gillrakers rather slentler, ahout 22 on longer arnl of first arc.11, lortgest about 
3 in rye ;  origin of spinous tlorsal over upper 1)asc of pccutoral ; tlorsal spines rather uniform, the 
longest itbont equal to orbit; soft 1)ortion of tlorsal somewhat elcvatetl, ronntlctl, fourth ray 1.7 in 
head; anal spines rather stronger than those of tlorsal, third the longest, 1.1 in orbit; soft portion of 
anal similar to that of soft dorsid, rays of about equal length; caudal truncate, the middle rays slightly 
greater tha11 orbit; pectoral short, bluntly pointed, not reaching tip of ventral, length 1.4 in head; 
ventral8 longer, just reaching baqe of ~econtl anal spine, their length 1.2 in lleatl; vcntml spine about 
1.25 in longest ray, or 1.7 in head; scales  mall, finn, :tnd rugose, those of lateral linc somewhat 
enlarged; entire Ireacl, au well as I~orly, densely ucaletl; lateral line rising abruptly for (i or 7 porcs 
from1 gill-opening, thence concurrent wit11 back to cautlal peduncle. 

Color in life, silvery, light olive above. solnewhat flushed with red in irregular blotc~l~es; chin rctl; 
spinous dorsal olive-ycllowihh, especially on etlgr; ventr:tls blacak, rays whitish; fin9 unsl)ottctl. 
Young of 4 inches in length are ciirty gray, browner above., with no trare of red in life; uonw brown 
upots along lateral linc; fins dusky, :tnill ant1 vcntn~l  tlarkt>st; iris i~ little brownish-red. 

Color in alrohol, pl:lin yellowish-white; spinons tlomal ant1 anal so1nvwh:at dusky; ventral Ilrenl- 
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1)ralies ldack, tltc. rays wllite, otller fills 1,:tlc yello\~~isll-u~liite. 111 sotnc es:tttipleu Ulc color is ntuch 
lllorc flushed wit11 red, espc.ci:tl1y at)ore; the rccl ant1 more c\,ntlcsr.ei~t t11al1 in  tlre other spc,ciea; 
fills lad, unspotted; tlre S P ~ I ~ O ~ ~ S  (1(1mal edgcvl \\.it11 goltlel~; nl,l,er lip golden; ventral membrane black, 
pectoral pale. 

There seeuts to llc but little ~,iiriiition it1 tltis ~l)ecies; tllr ynullger i t ldivi~l~als  :tl)l)car to be more 
\)rightly colored or with Illore eviiletit -\\as11 of red tlli~ll was slro\vli ill the type. JVc have 3 upeci- 

I ' r i a c a r ~ t l r ~ ~ . ~  c~lnlari~c JOI .~ILII  ,\: ICV(TIIIIIIII~, I~LIII.  U. S. Via11 C.OIIIIII., XSII, I!KI" ( , \ I I I . .  I I ,  I!)o:{), IS:, Honolulu; Sllycler, 01'. 
('it. (.J:rli. 19, lt304), &"7 (IIonolt~la; L I L ~ ~ U I L  1~11~1ld). 

176. Priacanthus cruentatus (2:ic:i.pGtle). ":lrceo,cc:o," aclillt; " , l ln l~ tu t r , "  yuullg; "lZec?jislt." Fig. $1.4. 

kIeacl 3 ill length; ileptli 2.6; eye 9.4 it1 11eatI; s r l o ~ t  3.4; tnaxilli~ry 8; itltcrorl>it:tl 3.4; 1). X, 13; 
A. 11, 14; scales 11-100-53, about 80 pores; gillrakc~rs nl~out 20 below nuglc. - 

Hotly oblong, cleep, cornpresscd, clvrval ant1 ven tc~l  outlines eveltly a11 tl sitllilarly curved; lieact 
about as long as tlecp, subconic, colnpressed; sliont bluntly pointed; lo~\.er j:~w very l)ron~inetit, stroilg 
mid projecting; niouth moderate, ohlique; b:~ntls of stl~all, ~ i l l i f o r l l ~  teetll oli jaws, vollier and p.da- 
titles; gillralicm rather lo~ lg  ant1 slc11cl11r, about 1.6 ill l)ul~il, nbot~t 20 below angle; tonguu broad, 
ronl~dcil and frce; tilaxillary este~iditig to anterior edge of 1,ul)il, its grcatcst \"idtli slightly more tllax~ 
2 in  eye; irlterorbital convex; eye lalge, its lo\\rer edge or1 a lilie \\.it11 axis of body; fills moclerate; 
origin of apinons dorsal over upper bssc of pectoral, the  sl)iller, r a t l~er  &ort, stout, and blulit, their 
:~titerior side rugose; last spine longcut, 2.3 ill head; soft dorsal routldctl, longest ray 1.75 in 11eatl; caudal 
trnticate; base of anal 2.75 in body, anterior edge of spines rugose; longest spine 2.6 ill heacl, longest 
ray 1.9 in liead; anterior cdge of ventral apine rugose, i t 0  lengtll 1.75 in heacl, longest ray slightly 
longer tllan spine, reaching to first anal spit~e; pectoral short, broall, lotigevt ray 1.9 ill liead, riot 
rcachirig as far posteriorly as the ~~etitrals; scales stuall, very rougli, the exposed portio~l triangular, 
wit11 tr re.-entnrllt angle on anterior sidc, tile posterior eclges strollgly toothed; lateral line conlplete, 
rihing abrupt1 y for 4 pores fro111 gill-c)peniny, t l~ei l  tnri~iilg sharply, followitlb ap~woxiuvately thecurva- 
turc of the back, it little Inore (listatit uiitlc~ soft dorrr:tl, turllillg in a broad angle :kt base of cautlal 
peduncle, along the liliddlc of which it follo\vs to bnse of ca~~d:bl; preorbital toothecl or rugose on both 
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edges; 1)reoperclestrongly tnothetl, wit11 a strong rugose tootlied s11:lrp or I ~ l u ~ r t  spine at  tlie :~nglc, this 
spine varying rnuch in differelit individuals; lower etlgc of opercle toothed. 

Allother cxalnple was 1)right retl in life, ~nottled with silvery \\ Iritc,; tlark retI color fonniny about 
6 vertical bars on side of back alternating with fainter l~ars;  tlorbal aiitl caudal rosy, spotted with bloocl 
red, spots s~iii~ll,  s~nallest and 111ost distinct (111 csaudal; ~)ectoral :tntl ~ e n t r a l s  rosy; iris without tlark 
spots or tlark slradinp; iris ant1 jaws tlcep rctl. I n  sonle CS:IIIIPICP tlie dark spots are large. 

Color in  alcol~ol, plain yellowish whitc., tlusky al)o~(a, s i l~( ' ry  l)c>lo\v, fins a11 yellowisll \vl~ite; 
spirious dorbal some\vIrat dusky; soft dorsitl, anid ant1 cantli~l wit11 nnnlc~rons s~nall dark (blootl red) 
s1)ots on tlicl ~ne~nbranes, their et1gt.s narro\\ ly 1)l;tc.k. 

The al)ove drscril)tion taken clricsfly from a sprcirrlr~l (No. O:<lCi(i) 10.5 inrhes long from Honolulu. 
Color in life (note 1)y Dr. Jenkins), Iread ant1 I~otly nraclc n j )  of niottlings of brig11t retl and white; 

iris wl~i te  with 1:riglrt rctl blotches; tlorsal ~nottlc.tl it11 red ant1 whit(. and cnovcrcd on posterior por- 
tion \\ itki ~irore or Irss ct~stinct r td ;  anal si~nilar in color to tlonnl; cautlal red with rows of tlistinct 
tlarker red spots on ~rienrbra~ies; 1,ertoml pale red; ventral \vhite, \vitli retl ~nottlings; inside of nlouth 
I\ I~ito, with bright red hlotclies. 

Color in life (l'orto Itican speci~riens), body silvtlry, nasheil \vitlr rosy; l~ack  with 5 or 6 saddle- 
like I~lotches extending on side to l)rlo\v 1ater;il line; under 1):irts rosy; vertical f i r i~ \vitl~ pale bases, 
])righter distally; caudal black-edpetl; pectoral and ventral rosy, tlre ventrills black-tipped. 

We have c-o111paret1 our nunierous specin~ens with otliers fro111 the G:tlapagos ancl West Intlies R I I ~  

can detect no ctifCercnces. Tlie I'xcific hpecic.~, 1'. ~(croliriux, call ~ i o t  be distinguished fro111 tlie West 
India11 species, I? t~r1ce7~l~ct1i.s. 

This is a species of witle tlistril~ation, I I : L V ~ I I ~  1~ee11 r.et*onlctl fro111 St. I l e l~ .~ ia  ant1 the Canaries, the 
West Indies, the C;ala~)agos, t111d the Ilawitiiitn lslantls. Iii tlrelVeht Intlies it  is known RY ojon, ojuclo, 
ant1 catalnfa. An~ong the I':nglish-speaking pcol)le it is calleil big-eye. Streets says of the young: 

'LI)aring the n lor~ t l~  of September, 1873, an innnel~se shoal of the young of this species entered 
the Itarbor of Ilonoluln. Tlre largest of t1le111 did riot exceed 34 ill(-litas in length. Thiu siioalinp, we 
were toltl, has occurrctl a 1iu11111rr of tin~cs, 1)ut at  nnc~ertain il~tervals. Tile conling of the Ired-fish,' 
:is they arc callctl, foreshadows in the ~niiitls of the si1n1)le rlativcs the siclincss and death of some 
~rie~rii)er of tile royal fanlily; and, on acbcourit of the pliant tlispositiori of the ICanakas, the propl~ecy 
is usnally falfillecl. But the fish are I)y no ~ncans miwelro~rre visitants to tile coInlnon people, who 
are busy catching them night and day as long as they remain. They are dried and eaten without 
cooki~ig. " 

Tiiis fish seems to he very :tl)untl:rnt anion:: the 1Iawaii:tn Islanctr ant1 is represented ill our col- 
lections by a fine series of 33 spt.cimens, ranging in length fronl -4 to 11.75 inches; of these, 7 were 
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L~rbrrrs ol~c?itc~tt is  Luc(.l,i.de, I-list. Nat, l'oisa., 111, 522, 1801, Martinique. 
lJrirrcri?ilhris c(y)edifv1it/,8 Desm~~rest, l>r+nl. DOC. Ichtyol., 9, p1. 1, 1x29, Havana. 
l'riuca~lthrts eroolhruu Ler;son, Voyllgc Cocluillc, I'oiss., 224, IH'JO, Caroline Islands; Cuvicr ~b Valon~!ie~~lles, Illst. Nat. 

I'o~PY., 111. 105, 1829 (Qu~lln~ld or Strong Ixlnnd, Curoline IS~LLII~S);  Streets. 13~11. U. 8. Nat. Xllls.. No. 7, 72, 1877 
(I-Io~lolulu). 

I'riucu~~llrris sclilr~gcli IIilgc~~dorf, Sitegber. Ges. Et~tnrli. 1870, 79, Japan. 
l'rktca?~tlrrla cr.~iciilutzta, Jord1~11 c~ EVC~~I~LII I I ,  Fis11. Nortl~ 'b hliil. Anler., 1, 1'L:iX. 1890; Jenkinci, Ul111. 1:. S. Fish ConlIll., 

XXII, 1902 (Scpt. 23, 1003). '1.50 (IIonoll~ll~). 

177. Priacanthus meeki Jc l lk i~~s .  " 1 -lrt ltrl~ ~ I T L . "  Fig. 95. 

Ileatl 3.4 in length; tlcptll 2.8; eye 2.3 ill )lra(l; sllout Y.(i; i11teror1~it:il 4; ~~laxillnry 2; 11randi1)le 
1.8; I). s, 14; A. 111, 15; scale9 12-11545; gillrakers 2-1 27. 

Body oltlollg, cou~press~d,  the tlorsitl and v e l l t ~ l  o~tlil1~1s :ibo~lt cqnall y curvecl; 11e:td lctrge, snout 
Idant, the anterior 1)rofilo straight fro111 tip of srlout to n:il)e; lrloritll large, very oblitlucl, the lower 
j:lw projecting, its a~lterior edge ill line \\it11 prolile fro111 snout to nape; ~~iaxi l lary reuching anterior 
edge of pupil, its tip k)ro:tcl, nearly half eye; teetli on jaws, volrler a~icl l)alati~leu ill strollg villifor~ll 
bandtr, ulany of tllose on jaw so111ewI11~t enl:rrgecI; gillruke~s ratller long, itl)out 3 in  eye, tlieir lnunbcr 

:*bol~t 2-1 27; eye very larpc, its lower edge sliglltly I~clow axis of Lotly; i11trrorl)ital space ~~lodcratc, 
V U I ~ \ T X ;  oprrcle wit11 a weak Il:it/ spine; ~)rcol)er~lc  serrate, witllout spille, weitlr a1lc1 obscure except ill 
young, whrre it  is better devclopetl; 1)reorbital rongll-edged; fills ~.atller lcurgc, origin of sl)illouu c1urs:il 
over Imse of pectoral; longest tlorsal sl)ine : i l )o~~t  1.6 in head, soft ~ ,o r t io~ l  of .dorsal roundetl, l o ~ ~ g e s t  
ray 1.5 in Ilcad; longest arlill spine 1.8 in l~eatl, anal high, longest ray 1 . 3  ill hencl; c:~ndal rather 
tlcclply lunate, outer lays nearly cqu:~l to ]lead, t l ~ e  ~niddlc my 1.5 ill tire oi~ter,  uppcbr lobe s o ~ n r \ ~ I i a t  
tho 1ongc.r; pector:ils short, not rcac-hilly tips of ventrals, 1.5 ill 11e:~d; \,txl~tr:ils long, pointed, rc~aclling 
1 ) : ~ s ~  of tliird anal spi~ie, I ill lleatl; scalcs ~1n:i11 arid roagll, the free portio~l ~larro\~,ly lunate, collc.avo 
antcbriorly, t l ~ e  1)osterior edge roagheneii; lxtc'ral line rihillg ill :t regular curve fro111 gill-opening to 
about the tcbnth pore, then follo\ving contour of 1,iicli to I)ahc of cbautlal. 

Color in life, deep red, c1:trkcr tllan ally otlier sl)ec-ics of l't*inctr,~tl~cts, without trace of tl:irk cross- 
lw~ltls or round rosy spots; n row of allout 15 rountlisl~ tlusky spots, \'cry faint along lateral line; fins 
dccl' rerl, lulupottetl, the tlorsal and a11al rdgetl Tvitli dusky; c8aud:~l n~cskl ly tlusky edged; ventrals 
with black membranes, pectoral paler rosy; illvide of ~rioutll deep orzrnge red. 
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Color in alcol~ol, tlusky silvery, darkest above, palest on belly; heat1 dusky, snout and lo\vc.r jaw 
blotched arid spotted with tfarker; d o ~ a l  ant1 anal fins pale, with tlusky or black on sonle of tlie 
nie~nbranes and narrowly edged with black, in some specinlens the black very n~arketl; caudal pale, 
edged with black; ventrals black a t  tips; pectorals pale. Fjrnaller exan~ples 4 to 5 inches long are, in 
spirits, much darker, being dark brown covrretl with darker coffee-coloretl s1)ecks; all the fins except 
pcbctorals black. 

The above descriptiorl is basetl chiefly upon a specilnell (80. 033%) 11.75 inclies lolig, fro111 
I-Io110lulu. 

This species seems to be close to l'riuctcnlhzrs Bntt~rrchr, fro111 wliicli i t  differs chiefly in the greater 
tlepth of t l ~ e  Imdy, the color, and n1nc.11 greater length of the tlorsal and anal rays, and in the smaller 
scales. I n  cnrrent descriptions of 1'. l~arnrultr, the depth of the 1)otly is said to be nearly equal to the 
length of the heatl; in our specinlens it  greatly exceeds the length ol tlie head. 

This sllecies appears to be an iniportant footl-fisll a t  Honolnln ant1 is fairly ~ h u ~ l d a n t .  Our collec- 
tions contain an excellent series of 9 specilnens fro111 IIonolulu and (i fro111 IIilo. We have also exanl- 
ined the type, taken a t  Ilonolulu by Dr. ,Jeiikins, and the 2 cotypes, collet-ted also at  IIonolulu by Dr. 
\Vood. These specimens range fro111 4 to 12.5 iriclies in lengtli. 
I',.iu~~ea7~thi~s hu?nruhr, Steindacl~~ier. Denks. Ak. \Yiss. \\'ien. LXX, 1900, 484 (IIo~~olnlu;  LU~SILII ) ;  I I O ~  of 'orskhl, whose 

species 1 1 ~ s  sc~iles 75 to 80. 
I'riacu?rthus n1ech.i Jctikins, Bull. U. S. Fish Coninl., XXII, 190'' (Sel~t.  23, 1903), ,160, fig. 20. Honolulu. (Type, No. 50x47. 

U. S. N. M.: coll. 0. 1'. Jenkins.) 

Faaiily 1,XII. LUTIANI1)X.-The Snappers. 

13otly ublorlg or Inore or less elevated, covered with ]noderate-sizct1 atll~erent scales, w11ic.h are nlore 
or less strongly ctenoid or alnlost cycloitl; lateral lirir well tlevelopetl, concurrent with thc back, not 
exteniling on thc cautlal fin; head large, the crests on t l ~ e  skull usually largely developed; no sul)orbital 
stay; ~ n o u t l ~  nloderate or large, usually terminal, low and horizontal; prc~naxillaries ~notlcn~tely Ijro- 
tractile, ttieir spines not extending to the occiput; lnaxillary long, without sup1)lenlental bone, for 
lnost of its lengtl~ slipping under tlie edge of the preorbital, which fornis a 111ore or less distinct sheatli, 
its forrri essentially as in the S'errc~nid:~; teetli various, unequal and sharp, never incisor-like, solme of 
tl~elii so~netirnes molar; volner and palatines usually with villiforn~ teeth, these solnetilnes ~nolar,  
sonletinles very small, solnetirnes wanting; lower pliaryngesls wparate; gills 4, a slit behind the fourth; 
l)~eudobrancl~i:x: large; gillrakers  noder rate or long, slentler; gill-n~e~nl)ranes separate, free fro111 the 
isthlnus; ~)reopercic serrate or entire; opercleu without sl)ines; sides of 11eatl usually scaly; tlorsal f i l l  

sillgle, continuous, or deeply notched, son~etilnes tlivitleil into 2 fins, the spineu usually strong, dc1)ress- 
ible ill a groove, tlie spines heteracal~thous-tl~at is, altrr~lnting, the one stronger on the right side, t l ~ c  
otller or1 the left, tile spirles 10 to 12 in riurnber; an:d fin silnilar to soft dorsal and witll 3 spines; 
ventral fins tlloracic, the rays I, 5, with a nlore or less distinct scale-like appendage a t  base; cautlal fin 
usually riiore or less concave beliintl; air-1)latltler present, usl~ally ~ i n ~ p l e ;  intestinal canal s l~ort ;  pyloric 
cBteca few; vertebrz usually 10+14=24; 110 distinct tubercles fron; tlie craniun~ for tlie rtrticulation of 
the epiph:~ryngc.al bones; enlargetl apophyses fur the articulation of pali~tine and preorbital boncis; 
anterior 4 vertebrtc without parapopl~yses. This fanlily conlprises about 20 genera and sonie 250 
species, cl~iefly inhabiting the shores of warn1 regions. A11 of t11en1 arc valtled as food, alld all are 
active, carnivorous and voracious. The group is closely related to tlie Sc~rrunid;c: on the one harid, and 
to the 3kcrnulid;c on the other. 

Of the Inany genera of this f,aniily only 6 are known to have rellresentatives in IIawaiian waters. 

~ 1 .  l~~lerorbitul not flat nor se~)tiruted from the occil~ilrrl region, t11e tned iu~~  I L I I ~  I1iteru1 crests 1)rocurrent 011 it, I L I I ~  the 
front~il ~iurrowed forwurd. 

1). Tcctl~  on tongue minute or entirely absent. 
c. Teeth on ])ulutincs, vomer, nnd jlrwzi, lllc oliter series oil tlie jaws e~~lurged und cuni~~e-like; ~)reol)erclo ~onicwhrrt 

Rermte .............................................................................................. i l l)sil~~x, 1). 23'8 
ce. Nu teeth on pt~lntincs, vomer, or torlglic, tllose 011 juws no$ enlirrgc(1 nor crtnine-like; preoperclc entire. 

~lphure~cs, 1). 235 
bh. 'reeti~ or1 tongue strong, 11s well 11s on ~)rrlirtinos I L I I ~  vomer nnd botlr jirws, those on lutter sonlcwllr~t enlarged rt11(1 

canine-like ...................................................................................... Uoluel~nia, p. 286 
act. I~~terorbitnl flat, ncpi~rirted by 1% trtrtiHverre line of dctn~rrcrrtion from the occipitnl region, by wllich the medirin t ~ u  

~vcl l  us the lntcrnl crests ure limited; fro~llsls wide in  front. 
(1. Dorstrl fin continuous.. ............................................................................... .Apriol~, 11. 288 
dd. Dorsal tin divided, the spinous portion 8ep1irutcd from thc ruys l ~ y  a deer, 11otc11.. ................... .Elelis, p. 240 
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Genus 130. APSILUS Cuvier & Valenciennes. The Arnillos. 

Body rather short ant1 stout; teeth on palatin~~s, vonler and jslvs ill villiforin I~alids, those in outer 
series on both jaws enlarged and canine-like; no t c r t l ~  on tongue, or very n~innte if present; last ray 
of dorsal and anal nine11 or little produced; preopercle somewhat serrate; interorbital not flat; dorsal 
fin continuous; branclliostegale 7. 

This genus has essentially the cranial structures of Kl~ornboplites, with the scaleless tins, peculiar 
scluamation, ant1 tlentition of ;tprio)~. The prcfro~ltals have the posterior areas solid and soinc\vhat 
tumid; the tlorsal fin is short and sraieless. 

Al~sillc%C~ivier & VVu~~cicii~~es, 1Iist.  NIL^. I'oiss., VI ,  648, 1Y3U (JUIICILS). 

Trul~idinit~s Gil l  ill I'oey, Syiiopsi8, 'LS(i, 1868 ( ~ r ~ ~ i l l ~ = t l c ~ ~ t ( i l ~ i ~ ) .  

a. Body short  xii id  tol lit, ttic depth 3 in 1ellgtl1; R C U ~ C Y  t ~ b o ~ ~ t  G7 . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . . . . . . . . . . ... . .brigk(~l)Li, 1). 233 
cia. Body niore slenfler, the depth al~ont 3.5 ill length: scales larger, about 61 . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . ~~rierodoil, 11. 23.1 

178. Apsilus b r i s a m i  (Seale). " Ukik;,-iki;" h-~zlik(tli. Plate SVI .  

13ead 3 in lengtli; depth 3; eye 4 in head; snout 2.75; inaxillary 2.3; niaiidik)le 2; interorbital 4.1; 
preorbital 6.75; scales 7-67-15; D. I, 11; A. III, 8; Er. 7; gillrakers short tuid broad, 114-4, tliose 011 

shorter arin w r y  I)lunt except lower one, longest a little greater than pupil. 
Uocly rather short, stout, arid inodertrtely com1)ressed; head large, bluxltly conic; snout ratlier 

loiig, bluntly pointccl; illouth large, slightly oblique; maxillary reacliing anterior edge of pupil; lo\ver 
jaw slightly t l ~ e  sliorter; teeth on jaws, vonler and palatines in villiforrn bands, tliose in outer series 
oil jaws enlargctl and canine-like, the anterior ones largest; tip of ~naxillary greater t1i;iu pul~il, 
slipping untler tlre rather bro:ril ~~rcorbi tal ;  eye moclerate, elltirely above axis of body; il~tcrorbital 
snlooth, convex; opcrcle ending in 2 flat, weak spines; preopercle serrate; preorbital s~nooth; caudal 
~)edunc.le cleel), vo~nl)ressetl, its least widtli half its depth, mllicli is equal to snout; fins rather large; 
origin of dorsal over base of l)ectornl, niidway between tll) of snout ancl I~ase of fifth (lorsal ray, first 
tlorsal s1)inc sllort, about 1.6 in secontl, fourtli aliii fifth spines longest, a little greater t l ~ n u  sliout, last 
dorsal spine slightly shorter t11:~rl second; last tlorsal ray solnc~wliat procluccd, abont 2.25 in head, or R 
tliird lor~gcr thitii first ray; first anal spine sllolt, al)out 1.9 in eye, or 2 in secontl anal; third anal 
spine slightly greater than eye; last anal ray equal to last dorsal; caudal moderately forked, lobes 
about eclusl, thcir lengtli 1.25 in Ilead; pectoral rather long, sliglitly falcate, the tip reaclling origin of 
anal, the  lrngtli nearly equaling that of head; vcntr:lls long :~ncl pointed, reaclling sliglitly past vent, 
tlieir leligth 1.4 ill 1ie:id; ~cales  rather s~nall,  firln, the lateral line well dc~,clopc.d; vlieek and operclcs 
scaled; a row of nlotlifietl plate-like sc2iles froin lluineral plate to nape, in front of wliich is a patch of 
ordinary scales; soft dorsal and anal without scales; caudal finely scaled. 

Color in life (from No. 03735), upper half of body with 4 broad yellow bands, last one extending 
to base of caudal, between these are 3 light red bands nearly as broad as the yellow ones; lo\\,er lialf 
of body yellow, tlle edge of scales here tinged with red; liead and snout bright golden-red; opereleu 
liglit red; jaw reclclisli; upper lip golden reddisli, lower reddish; dorsal briglit yollow, salilc as yellow 
bal~tls on body; ~nargin of soft dorbal tipped with retldisli; caudal yellow, with recldish tillge, elit1 
yellow, ripper and lower edges reddisli; anal iilelllbrzne faint golden red, rays faint red; ve~ltrals pitle, 
tillgcd with red; pectoral nlenibrane l)ale, rays light yellow; axil goldell retldisli. 

Color in alcoliol, Pale yellowis11 white, pale below, llelid slightly dusky, fills all pale yellowisll 
\vl1ite, tills of verltralv ~liglltly dusky. 

TJle life color of the type specilllell, ns given by Mr. Seale, was as follows: Grou~ld color, ~)inkisli 
3 distiilct Tviile yellow hallds, 8s ~r i ( l e  as interspaces, extending obliquely downwi~rci and 

baclEwnrd on side of body, first frolll the nape to a little posterior of axis of pectoral, the second 
frolll t1iil.d to sixth dorsal spilles ending above and anterior to vent on a line with lower base of pectoral, 
tllc thirtl frolll eighth dorsal s1)ine to third dorsal my ending above and on a line with the fifth to 
eigllth rays, behind this last b:mtl, above the lateral line, a wash of yellowisli reaching to biwc of 
cautlal; dorsitl fill c-atlmiul~i-yellow; raudal fin yellow, the upper lobe with pink tint; pectoral pinkisli; 
velltri~~s alld allal \\,llitc; side of head and ja.rjrs wit11 a few'deeper splotches of pirikisll, iris \vhitish, 
the deep blue. 111 spirits the yello\r btlncls fade so that the interspaces show Illore distinctly 
tilan the bands, the color beco~rtcs also a deeper pinkish, the iiiis whitish. 
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Tlie above description is basetl chiefiy upon a specinlen (No. 04110) 15 inclies long, obt:~iriecl by us 
in IIonolulu in the early part of August, 1901; 2 other specinle~ls were obtaine(l by hlessrs. (;ultlsborongl~ 
and Sindo a t  ICailua, August 10. 11 single speci~nel~ was obtained by Dr. Jenkins in 1889, and anotlier 
by the illbutross in  1902. 

The specilrien describe11 by Mr. Seale was obtainetl by him in Horiolulu in October, 1901. The 
species is a typical .lpsiLus. Mr. Seale's error in  lacing it  in tllc fanlily Serrccnid:~. insteat1 of Lutiunid:c 
was apparently due to his tnisinterp~etation of the relation of the ntaxillary to the preorbital. The 
tr~axillary i i  well covered 1)y the preorbital. 

This ppecies does not seeti1 to be aln~ndant, but i~ a good footl-fish. I t  reaches a lengtl~ of about 
1.5 feet, and is an inha1)itant of the (leeper waters, 2 of the specimens that we have examined llaving 
the stomachs everted. 

Serr(~n16s bri{/lh(tiiii Seale, Ooctario111~1 I'apers Bishop I\lnseunl, I. No. 4, 7, 1901, Honolulu. (Type, No. 62.5, R .  1'. 13. M., 
Coil. '1. Se111e.) 

;Ll)h.illis br<gAu?rii, Junki~ls, Bull. T i .  S. Fist1 Comtn., XXII, 1902 (Scl~t. 25, 1903), 432 (IIo~lolnln); Snyder, op. eit. (JILI~. 19, 
1'30.1), 5'27 (Ilotiolt~ln). 

179. Apsilus microdon (Steindachner). " fll)aknpakts." 

l lead 3.1 in lengtli; de1)tli 3.5; eye 4 in Ilead; snout 3; ~llaxillary '2.6; ~nandible 2.1; prcorbital 
8; i11teror1)ital 3.1; Br. 7; gillrakers about 16 1 5; D. x, 11; A. 111, 8; scales 8-61-14 

Body nioderately sliort, stout, and compressed; lieacl large, loltger t l ~ a n  tleel); snout 1)luntly 
cot~ic; 111out11 riitlier large, sliglitly obliclue, the n~axillary reaching pupil, slippil~g for its entire length 
~ ~ t ~ d e r  the rat l~er  ljroatl ~)rcorbital, its width a t  tip equal to dianieter of l)ul)il, ja\\s ecluiil; l~:it~cls of 
villifor~n teeth o t ~  jaws, votner, ant1 palatittes, the outer series on jaws scbarccly enl:~rgetl, scarcely 
ca~iine-like, except a pair on frout of upper jaw; no teeth on tongue; ol)erclt. ending in 2 fiat, weak 
spines, the space betwee11 t l~etn tlet.~)ly eniagir~tite; preopcrcle some\\hat scrrztte; eye tnotlerate, its 
lower ctlge iir line with axis of I)otly; interorbital hlightly convex, very 1)roatl; caudal pedn~~cle  sliort, 
its l(2ngth from l~:~se of last dors:il ray to first support i~~g cautlal rays 2.3 in heatl, its least witlth :il)out 
2.5 ill it8 least tleptll, whicli is slightly greater than eye, or 3.6 in  11c.ad; tlorital fill beginning over base 
of pectoral, its origin niitlway between tip of stlout ant1 1)ase of fiftl~ ray, tlistiit~cc fro111 origin of tlorsztl 
to tmse of first supporting cauilal rays twit-e length of head; first tlorsal spine very s l~ort ,  a1)ont 1.7 in 
pul)il, or 3.25 in second spine; Aftli tlorbal sl)itie longest, :bl)unt equal to snout; liist tlorsul ray 
~)roducetl, its lengtli 1.5 times that of ~)reccdittg ray; origin of atla1 untlcr 1)aue of fo~lrtli tloraal ray; 
l i r ~ t  anal sl)ine short, its 1c11gth aliont ltnlf that of secotid, xttal s l~ i~ ics  all \\ealr, tlic tl~irtl  lo~~gcst ,  itu 
lengtl~ sligl~tly less tltari diatr~eter of eye; 1)n)tlucetl at~;tl ray s i ~ ~ ~ i l i t r  to tllat of dorsal; 1-autlal deeply 
forketl, the 1ol)c.s nl~out ec~ualit~g Iengtli of heatl; ~ c n t r a l s  inotlcratr, not rcaclli~tg vent, tlleir lettgtli 
1.6 in 1ie;ul; 1)ec-toral hotnewl~nt longer, its tip reacl~ing sligl~tly past tips of ventrtils, its le~igth 1.25 in 
Iiead; scales ratltcr srnall, firn~, (leeper t l~at i  long; latc~rnl lirle \cell tlcvelopcd, I)(,gi~t~iing at  b:~sc of 
Iio~treral plate autl following contour of back to Imye of caudal; check :ind ol)crcleh scaled; a series of 
nrotlifirtl scales f ~ o t n  1)oriy o1)ercular scale to nape, in front of wl~icll is 21 patch of norn~al scales. 

Color in life (No. 03008), back aud upper part of sitle violet 1)row11, \\it11 l ~ r i g l ~ t  reilections; lowcr 
part of side a t ~ d  belly silvery; faint brassy stri1)es separated by obscure bluisll ones along 111idtllc of 
side; 11ead color of hack; cheek and sul)orbital silvcry, \\lit11 clusky \vas11; 11orhal l)~irl)lihl~, with :I series 
of large yellow blotcl~es lorming 3 lines; ciiadal dusky atid greenish, tlie niictclle rays ycllowisli; 
pectoral, anal, and ventrals white; iris greenisl~ yellow. 

Color it1 spirits, (111sky or oliviiceous 1)rown al~ove, 1)aler on sides ant1 below; bclly some\vh:~t 
tlusky; each scale on I~itck ant1 upper part of side with ;I chocaolatc-brown triangular area, tllese forn~irtg 
iritlistir~ct lo~~gitudilial lines; n ~ e n ~ b r a n e  of tlorsal iin tluslrp l)nrplish, all other tins pale. 

The al~ove tlescription based upon a specimctl (No. 6081) 10 i11clics lo~ig, collected a t  ITonolula 
by Dr. \Vood. We 11:lve 10 specinlens from IIonoltrlu, I from Ililo, ancl 1 from ICailua. Dr. 
Jerikins lratl 2 specitnens o1)taineil rtt Iionolulu 1)y Dr. \Vootl, and tlie species was also fou~td 1)y the 
.IlIicitrossat T lonoln l~~  I t  is known ouly frorn the IIawaiian Islantls, where it  is a cornnion footl-fisl~ 
in the markets, reaching a lengtli of 2 feet, 

dl,riorr ~rliwo~lo?~ Stci~)rl~~$iner, Sitzr. Ak. \Iris?. Wic!rl, LXXIV, rll)t. I, 1x76, 158, Sandwich Islands. 
Alisilnr; ~nicrorloil, .Ic~lkir~s, Bull. U. S. Fish Colnni., XX11, 1!JW (Scpt. 2:i. l'JO:i), ,151 (IIoxlol~llu). 
l ' lul~i?~iiis mict.odor~, Snyder, op. cit. (Jan. 19, 1904), 6'27 (IIo~iolnlu). 
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Genus 131. APHAREUS Cuvier & Valenciennes. 

Botly long :lnd slentler; palatines, :11icl t o i ~ g u ~  ~vi t l~out  teet11; teetl~ in ciach ja\v in a Iiarlbow, 
v i l l i f o r ~ ~ ~  l)ancl, 1101ic elllalged or czt~rirle-like; last tlorsal and itr~al rays 1nucI1 1)roducetl; 1)ruoi)ercic 
elltire; interor1)itill convex; tlorsal tin not notcllctl; brancl~iostepals 7. 

This genus is relateti to ilpxiluu, fro111 w11ic.h it t1iffer.q chiefly in the tlentitio~~. 

Al~karors  (:rivicr & Vt~le~~(:ie~~~~cli.  llist. Nt~t .  l'oixs., VI, 485, IXHO (c;vrrrl*.h.cer~r). 

180. Aphareus flavivultus .Jenkins. Fig. !Ni. 

IIcad 3.3 in leugtl~; (lepth 3.4; eye 4.4 in I~catl; snout 3.1; ~nasillary 1.9; 111andi1)lc 1.65; inter- 
orbital 3.2; preorbiktl 6.5; Br. 7; gillrakers 76 ] 5; 1). u, 11; A. 111, 8 ;  sctlles 9-72-17, 

Body lorlg ant1 slender, considerably co~nl)ressed, the dorsal ant1 ventral outlines brautifully 
curvctl fro111 tip of snout to caudal pednncle, greatest del)tli a t  the origin of tlorsal fi l l ;  l~eatl rather long, 
conic; mont long; iriouth very large, sonle~v21at oblique, the ~nasillary s l ipp i~~g  for its entire lengtlr 
:~nd 111ost of its \\,idth under the broad preorbital, readlil~g postclrior 1)orclc.r of 1)upil; lower jaw long 
anil strong, its tip projecting anil entering into anterior in-oiile; \romer, palati~~cs, :tncl t o n q ~ ~ e  tootl~lese; 
teeth in jaws in a narro\\r, \ r i l l i f~r~ l l  band, nolie enlarged; eye ~noclerate, its lulver l~orcler ill l i~le  with 
axis of body; o1)erclc s ~ i ~ i ~ o t l ~ ,  ~ \ ~ i t l l o ~ i t  (le\yelol)ecl spines; preopercle 11ot dentate, o ~ ~ l y  sliglltly 

cre~~ulate;  cautlal 1)ednncle long, its length ironr I)aye of 1i1st (lorml pay to [,ase of first sul)l~~~rtillg 
cttutliil rays clilual to Y I I O U ~  :lnd eye, its least widt l~ ttboilt 2.5 ill its lust tlel)tll, \\ hiell iy sliglltly 1c.b~ 
than snout; fins s~iiall, t l ~ o  tlorsal eo~~tinuouu, its o~.igin sliglltly 1)~llill(l ]):lbe 1,cct~riil illlil C(lllidi~t:l~lt 
I~etween tip ol' H I ~ V I I ~  ant1 base of s e v c ~ ~ t h  soft ray; third dorbal spille lollgebt, ~ l i g l ~ t l y  greater tl1:111 
rnout; last tlurs~tl I':LJ' ~ ) ~ V ~ I I C Y ~ L ~ ,  its l e i ~ y t l ~  about 2.4 t i n ~ r s  that of ~ ) r ~ ~ ~ d i ~ l ~  my; alval *illlil;u to soft 
tlorsal, its origin uiltler I);\sc of :~l)o~l t  fourth tlomol my; third :~ri:~l sl)ine lol~gest, blender, its 1c.11gtl1 8.8 
ill hcatl; last a11n1 ray 111ucll ~)ro(lllce(l, its lcllgtll equal to tllat of lnst dorsal ray; cautlnl widely torkrd, 
tile lower lobe slightly the lullger, its leligtll soli~ewl~at greater t l la~l  that of 11cnd; ventrals ruthcr 
l)oilltcrl, 1lot 11c.arly rc.,lcllinp vent, about 1.76 in l~catl;  1)cctoral lollg, s o ~ ~ ~ o w h a t  falci~te, ul)l)er I ' L L Y ~  

I".oducetl, about 1.2 in I~cad; sc:iles s1111t11, 1110der~t~Iy fi1.111, covering chutire boily, nape, cheek, ant1 
ol)erclcs; a l l l O ~ i f i ~ ~ l  11111ner:il bci~1e fro111 \vhietl a line of ~~lo( l i l i (~d  scales es tc~~t ly  to occiput, ill front of 
wllic~ll is 1% l>atc*ll of ortlinary scales; scalet+ 011 elleek in G row.s, those on opercle in  '3 rows; 1itter:tl line 
k)egilmiI1g iLt lower etlge of l ~ n ~ n e r a l  bde, \'cry siiglltiy nrcllivl, following closely corvaturc of l~ack to 
ljase Illid(lle c.allt]a] n ~ y ;  soft (10rs:ll and a11:tl 11:tltetl; caudal with fine sc:tlt~s. 

~~l~~ ill life, (listy edges of acitles I ~ r o w ~ ~ i s l ~ ;  lower sitlo nntl under part? so111c~w11:tt paler; 
htbad (lirty violet or I)lll~l)lisll; (lorsiil I)ro\vnish rrtl tit base, yrllowisl~ o1ii.c nntl rosy o n  oa1t.r Ilalf; 
caudal greenish olire, etlged \\'ith reddiuh purple; anal \rhite a t  bake, son~owl~at tluslry, a large brassy 
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yellow blotch on anterior part of fin, posteriorly dirty rosy; ventrals j~url~lisli anil greenisll yello\\,; 
pectoral pale rosy; iris yellowish rosy white. 

This species is not common anlong the Hawaiian Islantls, only 11 specimens having been obtainetl 
in  that region by collectors. I t  differs from ~l~)l~ureuu,f~lr~~utus in fort11 and otherwise. 

According to Dr. Jenkins, the color of the top of the head was very distinct in life in the 
exa~nples obtained by him in 1889. None of our specimens showed any yellow on the face. AII 
examination of Dr. Jenkins's specimens sllows that this color has entirely f:itlecl, so that I I ~  

character remains by which his specitnens can be tlistinguished from ours. 
Besides the 5 specimens fronl I-Ionolulu aud Kona, Hawaii, in Dr. Jenkins's collection, \ve lravt. 

2 from IIonolulu, 2 from Xailua, and 1 from Ililo. One was also obtained by the dlbc~trossat IIotiolulu. 
The species is known only from the Hawaiian Islands. 

Length 4.5 to 15 inches. 

~11111aret~s flavivultus Jcukiw, Bull. U .  S. Fisli Comm., XIX, 1899 (Julie 8, 1901), 590, lig. 4 ,  Honolulu. (Ty])e, No. 496!ll, 
U. S. N. M., Coll. 0. 1'. Jc~~ki l l s ) ;  J e l l k i ~ l ~  up. eit., XXII, 1902 (Sept. 23. 1!)0'8), 431 (KOI~IL,  IIu~v~iil); Suyder, 01). cil. 
( J I L ~ .  19, 1(JO4), 627 (IIonolulu). 

ilphureirs fiircuttrs, Jenkins, Bull. U .  S. Bisli Comm., XXII, 1902 (Scpt. 23, 1903), 461 (I lo~~olulu) .  

Qenns 132. BOWERSIA Jordan & Evermann. 

Body long, rather slender artd rlloderately co~u~)resscd; top of Iiead evenly rounded, t l ~ e  supra- 
occipit:~l crest extending forward on craniuln; jaws equal, lower not projecti~ig; l,n~itls of villii'orrn 
teetli on both jaws, the outer series somewhat enlarged and canine-like; villiforl~l teeth on votrler, 
palatines, and tongue; lnaxillary slippity for its elitire length under tlte ratller broad prcorl~ital; eye 
large; opercle entire, ending in 2 flat, obscure spines, tlie space betweell them deeply cn~nrginate, 
but filled by soft ~nembrane; preopercle scarcely dentate; dorsal fin continuous, the labt my producetl, 
~learly t\vicc length of preceding one. 

This genus is related to ~lpsilux, with which it agrees in the presence of villiforln teeth on the 
vot:ier and ltalatines, but fro111 which it differs it1 l~avirtg well-developed teetlt on the tongue, ancl in 
the produced last dorsal and anal ray. Two species are known. 

' I  We take much pleasure in  na~ning this new genus for the 11011. George M. Bowers, United Statcs 
Cotnnlissioner of Fish and Fisheries, in recognition of his active and intelligent interest in proniot~ng 
scientific work, especially the itivestigation of the aquatic resource8 of the IIawaiian Islands." 

lloruersiu Jordali & Evcnnunn, Bull. U. 8. Fivll Comm., XXII, l'W2 (Apr. 11, 1303). 189 ( I J ~ O ~ X C L ' ? L B ) .  

(1. S(.r~lcs rntllcr large, t~bolit GO in luterul line; prcorbitul broud, 7.75 in licud.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .violcna~~~s, 1). 2::1; 
( m .  Scales smuller, about Gzi it1 luterul line; prcorbitul nurnlw, 10 ill liesd. .... . . .. .. .... . . . .. . ... .... .... . .... t ~ l u i ~ l ~ i ,  1). 237 

181.. B6wersia violescens Jordan & Ever~nann. " Ol~trkc~ptcku." Fig. 97. 

Head 3.25 in length; depth 3.5; eye 4.4 in  IieatI; snout 3; ~ttaxillnry 2.6; ~na~id ib le  2; i~lterorbital 
3; l~rcorbital 7.75; sc:ales 8-60-15; D. x, 10; A. 111, 8; Br. 7; gillrakers 5 + 14. 

Body long, rather slender, tnoderately conipressed, tapering gradually into tlic rather long caudal 
peduncle; head large, longer than deep; snout moderate, rather bluntly conic; n~outh large, ~liasillary 
reiiclling anterior third of pupil, slipping for its entire length untler the thin edge of the mthcr 1,ro:ttl 
1x-eorbital, the width of its tip 2 in eye; mandible strong, but not projecting; broad bands of villifort~~ 
teeth on jaws, vomer, palatines, and tongue, the outer series in  the jaws sliglltly enlarged and canine- 
like; eye large, its lower edge in line with axis of botly; interorbital broad, g e ~ ~ t l y  convex; autcrior 
profile but slightly curved from tip of snout to nape, thence rnore stroligly arched to origin of dorsal, 
descending it: a long, low curve to caudal peduncle; ventral outline but slightly convex; caudal 
peduncle rather long, 2 in head, its least width about 1.6 in  its least depth, which is 1.8 in its lengtl~, 
measured from base of last dorsal ray to base of supporting caudal rays; gillrakers few, rather strong 
and short, tlie longest about2.6 in eye; opercle smooth, ending in 2 flat, obscure spines  n no re strongly 
developed in each of the cotypex); preopcrcle obscurely serrate a t  the angle (more distinctly so in  the 
cotypes); fins moderately developeci, the dorsal fin continuous, withont notch, its origin over Gase of 
pectoral and eclually distant front tip of snout and base of fourth ray, length of entire I-jape of tin and 
to tip of last ray twice length of head; first dorsal spine moderately short, closely bound to the second, 
whose length exceeds i t  by about one-half; seventh dorsal spine Ior~gcst, its length equal to that of 



FISHER OF HAWAIIAN ISLANDS. 237 

snout; last dorsal ray ~wntlncetl, its length about 1.7 times that of the preceding; anal similar to soft 
(lorsal, its origin under base of third or fourth dorsal ray; first anal spine very short, third longest and 
strongest, its length equaling diameter of eye; last anal ray produced, its length equaling that of produced 
tlorsal ray; caodal rather widely forked, lobes about equal, their length, lneasured from base of first 
supporting ray, equaling head; ventrals pointed, their tips not reaching vent, length 1.4 in  head; pec- 
toral long, slightly falcate, the tip about reac,hing tips of ventrals, its length about 1.2 in head; scales 
large, deeper than long and rather loose; c~heek and opercles scaled, 5 rows on cheek; a large bony 
hnllleral scale, fronr wl1ic.h to nape :I series of so~nrwhat modified scales, in front of which is 
a patch of ordinary scales; lateral line com1)lete a ~ i d  well developed, beginning at  lower edge of 
lllllncral srale ailti following curvature of back to bade of niidtlle caudal rays; the pores little or not 
a t  all hranclrt.tl. 

Color in  lifr (field No. 03404), light rosy olive, with violet shades, pale l)clo\r; center of each scale 
of back shining violet; tlorsal reddish flesh-rolor, its base anteriorly yellowish olive; mndal flesh-color, 
rosy along the etlges; anal s i~~li lar ,  its edge light lavender gray; ventrals pale, sllatletl with liglit 

orange; 1,ectoral flesh-color, violaceous a t  base; snout violet, iris light yellow. A flesh-colored vio- 

Frc,. D7.-I3omcmin. ?'iolc8roln .Torrlnu Sr Evormnllll; from tho typo 

laceous fish \rithout color markings nnywliere. Another specitncn (lieltl Xo. 03417) fresllly tleatl, llatl 
tl~c. I)ntly, l~cbatl, anti caud:tl light rosy; ventrals \rhitc; outer ~nargin of spi t lo~s dorsal goltlcn, thc 
~nc.~r,l,rancs 11 ith irrrg~llar goltlcn nre:ts; pectoral ant1 anal not distinctly coloretl; iris yello\v. 

Color in alcollol of type (fieltl No. 0 1 8 ) ,  above dusky silvery, bases of scales bro\vn; sitles ailti 
~nltlcr parts sil\.vry, \\,it11 pale grcrnis11-yellow tinge; top of heatl s o l n c ~ ~ h a t  olivnceous, aitles rusty 
silvcry; :tsil of tlusky; fins :III palc or yellowish-white. 

This species rcachcs a lengt}, of al)out 2 fret and is nn important footl-fish. 
Our 4 ripc(>in~c~nri, all fro111 Ilolol11111, arc mch ahont 2 feet in Icngtli. 

Ilolr,Lrrrirr T~iobhctnR .rorclfln 'b IErcnnnlln, 131111. r. S. R8h C~l l l l l l . ,  XXII, 1902 (Aprtl 11, LW3), 183, Honolulu. 

182. Bowersia ulaula Jortlm & l<rorrnann. " U/oulrr;" " Koh'r." .Fig. 98. 

IIoati 3.0 ill Irngtll; clepth 3.8; eye 3.8 in heatl; snout 3.8; lnaxillary 2.9; mandi1)le 2.4; inter- 
orbital r3.0; prcorbitnl 10; scales 8-08-14; D. s, 11 ; A. III, 8; Br. 7; gillrakers 21 4- 5. 

130dy long :mtl slentler, the dorsal outline in a low, gentle curvr from tip of snout to base of caudal, 
the y?ntra) outline lIut gelltly con\Tex; head ~notlcmtc, bluntly conic; snout rather short; ~ n o o t l ~  motl- 
eratc, ~ o ~ ~ ~ ~ l ~ ~ t  ol,lirl~lr, the ja\\rs equal; nrasillary ~notlrrnte, slipping for its entire letlgtll nritler t l ~ r  
narro\\,, tllill llrc>orbit;tl, its wi(ltl) at tip 2.8 in eye; bands of ~illiforln teeth on \.OIller, palatincY3, tnngllr 
ant1 jajVS, fllose of outer ill the latter scarcchly cv~largctl; operrle ending in 2 obscure, flat s~)inrs, 
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the space l)ctwct~~i them (leeply cmarginatc 11nt fillet1 by ~nembranr; prcoperc~le mther tlistinctly ser- 
rate, the teeth very short; eye rather large, its lower border in line with axis of body; prcorbital very 
narrow, rrlucll narrower than in Ij. /*iolrsc~ns; interorbital space narrower than in the precetling species, 
slightly convex; rautlal peduncle long, its length from base of last dorsal ray to first supportilig rays 
of carltial 1.7 in head, its least width about 2.1 in its least depth, which is 2.1 in  its length; gillrakers 
rather numerous, close-set, the longest about 2.2 in eye; fins n~oderately developed, the dorsal contin- 
uous, withont nottoll, its origin slightly beliirltl base of pc,rtoral ant1 equally distant between tip of snout 
mltl 1,asc of fiith or sixth tlorsal ray; head 2 in distttncte frolrl origin of anal to mitltlle of last (1ors:tl ray; 
first tlorsnl spine mther short, about 1 .R in length of second; fifth dorsal spine longest, its length equal 
to tlistance from tip of snout to pupil; last dorsal ray prod~iccd, its length ahout 1.8 times that of the 
prec$ding; anal similar to soft dorsal, its origin mlilcr 1)ast' of thirtl tlorsal ray; first anal spine very 
short, the. thirtl longest, its length 1.2 in tlialnetcr of cycx; soft anal siruilar to soft dorsal, the last my 
protlncetl and of eqoal length with that of tlorsal; c:n~tlal tlcnsely scalctl ant1 ~vitlely forkt.d, lol>c~? erlnnl, 
thcsir lcngtt~, mea,snretl from base of first ~npporting rays equaling that of 11ead; rcntrals not pointetl, 
their tips not reaching rent,  their length 1.6 in heact; pectoral long, slightly f:tlcate, its tip reaching 
vent and r n u t ~ l ~  1)t.yontl that of rcntml, its length equaling that of hcatl; s(-ales rather sn~nll, rlosrly 
imhrirntril, tlec\j>er tlian long, their ctlgeq finely ciliatcil; check m ~ d  operclcs smled, O revs on rl1t.t.1;; 
a Iamc. bony l i ~ ~ m e r a l  sc*alc~ froln 1% hich es te l~ds  a seritss of ~notlific~tl SC:LI(~H to nape,  lid ill front of 
wllit~ll is a patt.11 of ordinary sc.:lles; 1atcr;tl linc ro~l~ple te  mltl wc.11 tlc~~rclol~ctl, 1,c~ginning :it lower cdgc 
o f  hnlllc.cll scale ant1 following contour of back to base of lnitftllu caautlal rays, tile t111)rs Iittlc~ 1)ran(:11cd. 

Color iii alcohol, I)row~iish or purplish olivat*ooux :tl)ovc, 1)aler on sitlc; nntlcr pzrts nearly plain 
white; eat+ scale of 11ac.k and upper part of side with a tlarker brow11 sl)ot, tltcse forming intlistit~t*t 
rows, :tl)out B above lateral line; side below latoml linc with less tlistinc~t 1lorieont:tl liiles; 111)pc'r pnrts 
of head olivaceons brn~vn, lower parts paler, s~)ines of dorsal fin purl)lisli, the mcnll~ranes white, 
purl~lish at  tips; soft tlorsal with rays whitish, meml~ranes purplish; atodnl slightly clr~sliy, otller fins 
plain whitish. 

This species is rel:itetl to R. violrxcen.u, from whirh i t  differs chiefly in  the shorter snont, Inrgereyc, 
shorter maxillary, xl~orter ~nantliblc, narrower interor1,ital spacc, decicledly stn:~ller sctalc*s, more 
numerous gillmkers, mrl Inore posterior iascrtion of tlorsal fin. Only one spec-imen kno\vn, type 
No. 506fi1, U. f5. N. RI. (field No. 04104), 14.25 inc.hes long, from Ililo, IIawaii Islantl. 

Ilo?ucraicx ?~la~tZa .lordan 8~ 1Ivcrman11, Rnll. U. 8. Piill Comm., XXII, 1902 (April 11, 1903), 1X3, Hilo. 

Oenns 133. APBION Cnvier 8 Valenciennes. 

Botly oblong or c.longatc, compressed; scales large; mouth m t l ~ e r  filnall; villiforrn teeth on- 
vonitxr, ~)alatines :~nd jaws, outer series on jaws so~nr\vll:~t canl:~rgetl antl canjlle-lilie; no tec~111 on 
tongue; preopercle entire; interorbiLa1 flat; last ray of tlorsal nntl anal somc\vh:~t protloccd; dorsal 
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colllinuous, not noit-llcd; skull rosc,nti:llly :LR in $Ji:felis, the flat i1ltcrorl)itd arcs separ:~ted fro111 t l l ~  
oc-cipital 1)). a trnmis\,crsc~ line of tlc~narc~atio~l 11y ~vhich the nictlinn as ~vcll aa.the latera crests a r t  
l i~r~itctl;  front:rls wide in front, ancl not cbarcrllons; snl)raorbitnl 1nargi11 rrc~late; pcriotic region 
~iinc~h swollen ontwartl and 114th the 1)onc.s thin nncl polishetl; frontals hehint1 \villi ful~nel-sI~al)c~tl 
fornl-nina; preorbital ~notlcrate. 

l lpr ion has essentiall~ the for111 of J,trtinn?~.s wit11 tlie skull of Etcdi.~. The single i\lneri(*:~~l 

til)r('icw (A 1. ? I I , I ( ~ P O ~ I ~ I ~ ~ I ~ ~ ~ ~ I ~ I . Y )  1)~101igs to t l i ~  s ~ i l ) g e ~ l ~ q  PI~:rtopt~r~rs ,  ~ h i c l i  agrc(>s with 11. 11ircsrt.n~ ill 
the. f t  J ~ I I I  o f  tlic sk~ill, diflcri~ig (*hiefly in t l ~ c  spc~if ic  c-1inrartc.rs of tlt~rper botly, \vrnl<cr tc>cxtll, :llld 
nnrrowcr ~,rc~orl)itnl. Specirs fc\v; only one kl~o\vli. from the Iin\~aiian 3~1:Lll~l~. 

183. Aprion virescens Cnrirr & Vnlrnc.it~Rnc~s. " TN,.u." Fig. 99. 

Ilc:111:3.2 in lcngtl~; (l(~pl11 4.1 ; r y t ~  -7.4 in Iic.ntl; snont2.2; m:~>:ill:n~ 2.45; 111:1l1dil)lc~ 2; 1)rrorl)it:114.S; 
i~it(~rorI)il:~l 2; 1lr. 7; 1). \ , 11; 11 or 111, 8 ;  sca:tlt,s S49-I:{. 

I3o1ly long, slrndrr, :uitl 1not1er:ltc~ly c o ~ ~ ~ ~ r r ~ s s c ~ d ,  the clorf.:11 ~11111 1.e11i rill oi11linc.s gcnlly caurvctl; Irc~ncl 
l:trgtl, nnicll 1:~rger ~ I I : I I I  tlc(>~): R I I ( ~ I I ~  1oi1g niitl I ) l l ~ ~ ~ i l y  colii(-: 111t)11111 ]:irgc, S O I I I I ~ \ V ~ ~ : I ~  ~l)li(liic~, ill(, 
ma~i1lm.y re:icl~i~lg orl)ii, sli1)ping for its e~liirc. I rngt l~ ~rntltsr tl~ct I)ro:td j)rcorl)it:~l, its \\idth at tip 
xl)nnt 1.75 ill cyc.; jx\\s ro- t rr~~~inons,  tlic lower proj(.(-ting sounc.\\llat in  tll(1 yonng; rycx r:ktlrclr higli 
up, consit1cr:~l)ly al)n1rc1 ihc. axis of the I~ody; intcrtrr1)it:ll sp:~ct. I)ro:~tl micl flat; opc,r~*lca cntling in on(, 

e Pm. 99.-Aprion ?~lrrscr7!rn Cnvicr Vnli~ricierir~c~s; rtftrr Rlc~krr. 

brontl, flat, ol~scnrc. spine; ~)reol)t.relc smooth; t3:~utli~l pc,dnnclc long, its l c ~ i g t l ~  slightly grmtrr llrnrl 
th:lt of snout, its 1('xsi ~vitlill al)ont 1.75 ill its lrast tlepth, \rliirh is 4 in 11ct:~d; tlorsnl fill rontinnons, 
not grc,atly ~~otclictl ,  it? origi~i 1)cllintl l~asc of 1rrctornl, :inti 111i(l\v:ty I ) c ~ t ~ v ( ~ ~ ~ i  tip of R I I O I ~ ~  :11111 1 ) : 1 ~  of 
tiiircl (1or~a1 ray: (listallre from origin nf tlorsnl to 1)asc of first snpl'orting can11:~l rays t\\ icc I ( b ~ ~ g t l ~  of 
hentl; fi rsi tlorsnl ray s l~ort  an11 slender, its Icngtll not c~sceedi~ig clirnnctc~r of l,rlpil, fo~lr th or fifilr 
tlorsal ray longrst, about 3 in Jieatl, l:~st dorsnl my prodr~crtl, al)ont OIIP-tl~irtl lo11gc.r 111:111 ])rtlcrtling; 
first anal spinc small, ol~scnre, or entirtlly :~hqrnt in large csa~nplcs; tilirtl n11nl sl'i~~c. \vc.:~l<, i f s  I e n ~ i l ~  
less tlmn tli:~lnt?ter of ryr ;  soft portion of anal simili:tr to t11:lt of tlorsxl: c.:l~ltl:~l ~~pitlt~ly forkccl, 
lower lobe somctilncs I l ~ c  longer, its kngth a little stiorter t11an tll:,t of 11r:ld; yentrals sl~ort,  r r : t c l~ i~~g  
PC-arccly 11:1lf way to origin of nlial, I .!) in Ileatl; prctorxl rcry short :nlcl I,roatl, tlir Icngth al)ont 2.75 
in 11cncl; HC:I~CS loose, l:urge, somc~vllrtt clccpcr than long; lateral line fully dcvclo~rcd :111tl concnrrcl~t 
with the l)acl<; cllcc,k ~ n t l  olrcrclcs scalrtl, 5 rows on c~hcrk; a11n1 m~tl  soft t1ors:tl rlalrctl; e:~ntl:ll sciLlrt1. 

Color in lifc (No. 0:3411), i i~iifor~n light gray, the nl>lrc'r parts tingrtl \vitll I~lnc, \\l~ic*h, on to]) 
of hcatl to snout :~nd  almnt rye, I,ero~nrs tlistinci tl:~rlr I)Inc, \vithont t1istinc.t oliilinct, gr:ltl~~allp dis- 
al)l>c.aring to\\:xrcl lowt~r 1):xris; lo\vt,r lrnrls 1niic1i liglit(,r, I )~conli~ig xl~iiost nhi te  on \.c>~ltral lillcl; * 
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indistinct dusky spots on membranes of dorsal between seventh antl tenth spines (one bctween each 
two) ; no other distinct markings on dorsal, but a tinge of yellow over the whole; ventral rays white, 
membranes yellow; anal whitish; caudal unmarked. 

Color in alcohol of some specimens, dusky-bluish above and on sides, whitish 1)elow; head with 
some purplish; spinous dorsal with the incmhrane dusky a t  tips, 3 black spots on rneni1)ranes 1)ctween 
seventh and tenth spines; soft dorsal, caudal and anal dusky, ventrals white, tIii~ky at  tips; pectoral 
tlnsky. 

This fish is common about Ilonoluln, being brought into the market almobt every day. I t  is one 
of the best of food-fishes. The above description, based chiefly upon (No. 0:3411) n specimen 2 feet 
long, ol)tained in the Ilonolulu market. We have 17 excellent specimens from ZIonolr~ln, IIilo, ant1 
ICailua, mltl others were obtained a t  I-lonolulu by Dr. Jenkins and the Albafross. This spccies is 
kno~l-n not only fro111 the Hawaiian Islands, but also frorn the Socbiety Islands, Mat~assar, Celebes, 
Tcrnate, :rntl Amboyna. Length 7 to 24 inches. 

Aprion viwaccn8 Ctlricr & \'nlcncicnnc.4, Hist. Nnt. I'ois.9 ., VI, 644, pl. 368, 1830, Seychelles; Criinthcr, F i ~ r h c  dcr Siitlnccs, I, 
lc. IS73 (Society nnd IInwniinn Islnnda); Stcindnchncr, I)enks. Ak. Wiss. Wicn, LXX, I!m, 484 (IIonolnln): 
Jenkins, Rnll. U. S. Fish Comm., XXII,  1902 (Sept. 23, 1103), 452 (IIonoluln); Snyder, op. cit. (.Inn. 18. 1'JO4), M i  
( I lonolrt l~~) .  

,llr~oj)rio~r r~~icrocl~ir Blcckcr, Nnt. Tijds. Ned. Ind., V, 1863, 332, Amboyna. 
L?itjri1t118 mirl.orhir, Hlceker, Nnt. Tijds. nicrk., I ,  18(;3, 233. 
,Yl)ar1~~1~xr2~m~lntris Kner, Sitzb. Ak. W i s .  W e n ,  LVIII, I'nrt I, 1808, 303, pl. 3, fig. 6, Fiji Islands. 
Clr.rloptr~un mirvochir, Blcckcr, Vnrsl. Kon. Ak. Wet., 111, 1869, 85 (Tcrnnte nnrl Anlboynt~). 
Aprioir (Aprion) ?~irr~ccn8 ,  Blcckcr, Atlns, VII, 77, pl: 293, fig. 3, 187G (Mi~cassnr, Celcbcn, Ternntc, Amboynu). 

Genus 134. ETELIS Cnvier & Valenciennes, 

Body elongate, eovcred with large scales; eye very large; preopercle ending in 2 short, flat lobes, 
I~artlly points; preorbital very narrow; mouth moderate, the lower jaw projecting; canines in upper 
jaw only, rilliforrn tcct l~ on vomer and palatines; no teeth on tongue or pterygoitls; gillrakers long 
antl slender; tlorsal fin deeply notrhed, rather short, its spines 10 in number, it8 soft rays not scaly; 
caotlal very deeply forked; liead naked above, skull with the interorbital area flat, ~cpnratcd fronl ihr 
otlcipiLd area by a transverse line, limiting the ~nedian and lateral crests aim; frnr~tals wide in front, 
not c?vern?us, simply normally perforate; supraorbital margins crenate; perintic. region little convex, 
and with the bones thick, unpolislied; prefrontal~ Itehintl, with funnel-sliapctl foramina; cautlal deeply 
forkctl; clorsal spines 10, the last shortest, the membrane f:%lling far sllort of the ray following. In 
sl~ite of the difference in the fonn of its dorsal, the relations of Etclis with Aprioii nrcX very close. The 
xkr~lls in the 2 are almost identical, : ~ s  has already 1)ec.n 11otic.ed by Poey antl Gill. 

J:trli# Cnricr B Vnlcncicnncs, Ilist. Nnt. I'oiss., 11, 127, 1b24  (r~r).l~~~itc~tli(h., IL JILI)ILIICR~~ S ~ C O ~ C S ) ;  (:ill, I'roc. ,it:. Ntlt. s(!i. 
1,llila. 1862, 447 (rorl~lmrlr~?~x). 

IClaxlo?s~~ Swninson, Nnt. FIist. Fiuhcx, 11, 168, 202, 1839 ( o c ~ r l a l ~ ~ , ~ ) .  
Ifrn~~c~~n?~l/rias Imwc, Fishes of &lnilcinl, 14, 1843 (ocnlut1f8j. 
J f r t o r , p n  Dnmcril, Ichthyologic Annlytiqnc, 270, 1850 (oc?rEatr~~). 

11. IEyc! small, 4 i n  hciul; cn~ldnl l o b c ~  not muoh prodnccd, nbout cllllitl in lollgtl~,  11ot 11nlgrr thnn 11cniI; gillrnkers 
3 - t - 9  ..................................................................................................... 1,1nl:s11i, 1,. 2.10 

an. Eye compnrativcly lnrge, 3 i n  helid; cnndnl lobes n111(.11 I ~ T O ~ I I ( : C ~ ,  tlic 11()11er longer thnn 11~1111; gillrrlkcrs 
O f 1 6  .................................................................................................... (.1'?11.118,~). 242 

184. Etelis marshi (Jenkinu). " ~?/aln?iltr." Plate XVII  and Fig. 100 

Head 3 in  length; dcptll 3.5; eye 4 in head; snout 3.4; prcorbital 7; maxillary 2; mantlihle 1.8; 
interorbital 3.9; D. X, 11; A. 111, 8; scales 6-51-11; 13r. 7; gillrakers 3+9. 

Body rather long, tapering, moderately compressed; the dorsal and ventral outlines gently convex; 
head rather large, bluntly pointed; snout bluntly pointetl, slightly greater than eye; jaws subequal, the 
lower slightly projecting, its tip entering into the anterior ro~~ntlcd profile; maxillary long, reac.hing 
past middle of orbit, its width a t  tip equal to vertiod diameter of pupil; mouth rather large, somowhat 
obliq~ic.; teeth on jaws, vomer, and palatines, those on jaws in villifor~n bm~tls; an outer scries of 
enlnrgetl,  parse-set canines in each jaw, the one in front on each side longest, those of upper jaw 
son~e\vhat stronger than those in the lower; tongue ~vit~hont teeth; cyc? largc, ita horizontal cliametcr 
slightly the greater; interorbital space flat, with a 1)rond ~nedian groove, the ridges on each side some- 



PISHES 014' HAWAIIAN TSLANDS. 84 1 

\+hat  roughened; preorbital t]lill, its etlge slnooth; opercle ending in 2 broad flat spines; ~>reop(.rc.l(? 
iillely (lentate, teeth strollgcst a t  tile allgle, hut no spines rspccially enlarged; gillralrers fc\lF, lllodcrate 
in I(~ngth, tile longtst about 3 ill eye, the 1~ul11l)er abont 3 1 9; fins ~iloderatcly tle\,elol)t.cl; dorsal fill 
(lec'llly ~lotclretl, it11110st tlivided into 2 fills; origin of s ~ i n o u s  dorsal posterior to basc of ~>ectoral, its 
(1istanc.e froul tip of s~lont  eclnal to tlistarlcc to base of fifth dorsal ray; first dorsnl hpinc short, about 
~ ( ~ n a l  to tlimnetcr of pupil, tl~irtl ant1 fourth tlorsal spines longest, :tbont 2.4 in Ileatl, ~ r i~ l t l l  dorsal  ill^' 
sllurt, ill)ot~t 2 ill srcontl; tlors:tl rays sllb(~qu;ll, ilic Inst almnt 1.25 in thircl tlorsal spine; origin of :ulal 
tintlcr about fourth dorsal ray; first anal spine \.(>ry sl~ort,  tllird longcbt, aljont 1.75 in tllir(l tlorsal 
spine; last anal ray :ll)out ccjucll to I:lst one of dorsal; cantla1 rather widrly forltcd, t l ~ r  l o l ) ~  al)ollt 
equal, their Ic.ngth cclnal to distance fro111 tip of s~iout to crlge of prrol>crclc>, tlicxir o11t~r I.:L)'S llot esl)('- 
cially produced; ventr:iIs rather short, r(>aclling I)rlt slightly Illore th:ln I1:tlf cliht:~nc*e to o r i~ i l l  of allat, 
their 1(>11gth :~l>ont 2 in head; ~)rctor:ll longc'r, tllp ,lpl)cr rays solnewhat l)roduc.etl, tllcl fin sliglltly 
falcate, the Ieng!h 1.2 in lienrl; scales ~l~otlerat(lly Iargcl, iirrn, c1repc.r tlrnn long; cllcark ant1 ol)erc.le 
sraletl, the fornlcr tvitll (i ro\\s; a large modiiietl Ilunlcntl scaale; I:~teral line I)egin~~ing a t  hun~eral scale 
iuld follo\ving contonr of b:lck, ceasing :lt basc of cnntlal. 

Color ill life, rose-recl, not qnitc so brilliai~t as in Mclis ecvrnts; a golden stripe along latcaral line, 
n~onth not red inside; asil deep retl; 1)rlly silvery, b11t less al)rnptly FO tllan in IC cZo~r~-rta i ~ n d  some- 
what P I I R ~ C I I  wit11 1.0~e; tins lose-coloretl, the lirst tlorsal ;~ntl cautlal brightest, yentri~ls :ultl anal nl~nost 

Bra. 100.-Slclrs ?~rurshi (Jcnliins). Typo of Eleli8clts ?r~nrxhi Jc~ikiiiq. 

white; a faint wllitish s t r i ] )~ along uide below goltlen one. Anotlicr spcci~ne~i  (KO. OY378), 2 feet 101l.g~ 
from TIonoluln, ncaarly fresll, was very bright red, silvery below, the center of each srale on back goltlen, 
these forming streaks; lateral line golc1r.n; upper fins briglit red; lolver fins pale red. 

Color in ~ p i r i t ~ ,  light d ~ ~ s k y ,  yellowish above, paler011 the sides, wllitish belolv; toll of head dusky 
yellowisl~; fins nll 111iifor1n \rliitish. 

Tllc ill)ove c\cscr~l)tion I):l~ed chiefly upon a specimen (No. 0414H) 10.75 inc-lles long, from IIilo. 
This ~pc.c.ics rcac.hrs a lengtll of a t  least 2 feet, ant1 is a cornlnon m ~ d  i~nportant food-liu11 both at  

IIonoluln ant1 Ililo. The sl)amning tilrlc. seenrs to b r ~  in the nlitltllr of the snmlncr, several of the 
esiunplrs ol)tai~ic.tl 1)y 11s in *July being ft11l of 1.i1)c spawn. I t  is clorio to B. c.r.ttrtc.9 from whir11 it  tliffers, 
Ilowevc~r, in the snl:lller eye, ~nnc~h  stronger teetl~, sonlc~\.hat sl~ortpr llody, ant1 in not llaving the 
(aar~tlal lobes ~narlrt~clly protlncctl. I t  is rather common in deep \vater, especially off Ililo. Tl1r type 
(No .  5071-1, I T .  $. I\'. 31.) was ok)taint,tl 1)s Dr. \\'nod at  TIonolnlu. Onr c%olle(-tinn ceontains 4 ~peciniens 
fro111 I l ~ ~ ~ o l n l n ,  $1 fro~n IIilo, ant1 1 froln I<ailna, r a n g i ~ ~ p  from 10 to 2(i inches long. 

h't:1~lnacz~s~1~ttrahi Jc~~kills, Bull. U. S. Fish COlllm., XSII ,  1902 (Scpt. 23, 1903), 451, flg. 21, Honolulu. 
B. C. 13.1905-16 
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186. Etelin evurun Jordan & Evermann. " lJln~~l(i." I'laten X\'II 1 ant1 38. 

l l w l  3.2 in length; clepth 3.6; tlytl 3 in head; nnout 3.0; lnaxillary 2.2; irrteror1)ital 3.0; I). x, 11; 
A. r r r ,  8; n~rlen 6-Tjo-11; Br. 6; gillraktm 15 t 8, longtst a in~ut  2 in eye. 

Hcxly ratht8r long, tapring,  moderately csornprc.~nt*d; (!om1 olltline  lightly c-onvttx, vc%ntral out- 
line nearly ntraight; head connicterably longer than cltrap, ronrprrwnetl, nubc.onic., nnout bluntly ~n)il~ttvi, 
lent+ than eye, t.clual to ~ ~ r r t i o n  of eye anterior to p t e r i o r  t-tlge of pupil; mouth large, ohliquc.; nlr~all 
bands of villiform teeth on vomer, palatines, antl anterior part of each jaw; a ninglt. row o f  nrnall 
wide.net, slender tsaninr teeth on the outer etigt* of w h  jaw, thow in upper jnw wliyhtly larger and 
more wide-net; a wi~rgle larger tl~nirle tocrth on the nide of earah jaw in front, thonc, Irr tht' ul)l)tAr jaw 
the larger; n~axillary extencling to rr~id~lle of pnpil; eye vvry large, itu lowtlr edge nlightly l~elow axin 
of body; preopercole firrely wrratr; oprc le  with 2 t~roacl, flat nl)itrt.n, not protluc.wl, the. cll)per rntl~er 
ohcure; tinn ~ n o d e r a t ~ l y  developed; origin of npirroes tlornal nliyhtly prnterior to t)nnt. of pectoral, itn 
distance frorn tip of s r i o ~ ~ t  eclualing that to Iwe of nixth tlorn~l ray; dornal fin cleeply r~otc.tred, almont 
divided; 8mt doreal spine nhort, itn length t n ~ t  nliyhtly grtbatrr than tliariteter of pupil; t l~ird tlortil 
spine Iongent, 2.1 i n  h w l ;  ninth spine short, itw length 2.75 irr thinl; noft clornnl 11ot elfvattd, the rayn 
about equal, the lant 1.76 in third npine; anal nilr~ilar to noft tlornsl, the flrnt npirte very nl~ort, the third 
about 1.8 in third dorm1 npirle, lant anal ray at)ont eq~lal ti) 1 a ~ t  tlornal ray; c*autlal cle.t.ply ~totc-hed, the 
lobes rr111c.h prrtclut.ed, the upper the longer, itn rayn greatly exrnt*eding It~ngth of t~cbatl, or rt1)crnt 2.4 in 
Ixdy; ventraln long, Irut not rr.ac.hing vent by a clintantul ecloalir~y half tl iarnatt~ of ptrpil, ttrtnir length 
1.6 in hea l ;  ~nactoral long, rrnching vmt,  tht. ~ ~ p p e r  rayn nornewhat ~~rcwlntrrl, t l~e i r  Irnyth 1.2 in heatl; 
scales rrroderat*., firtn, t-overing tndy, nape, operr-lerr, ant1 k~want; a largt* horr~caral ncsale; lateral line 
keginning a t  lower eclgr of hll~r~eral nc.ale ancl following c8ontonr of I)w.k trl 11ant' of (.audal fin. 

Color in life, of a ~p.c.in~c*n (fieltl No. 03481) 14 inchen long, brilliant rnne-red, the wicle frolr~ level 
of eye abruptly nilvt*r, with rony nhaden; nrlo~it, jaws, tlye, an11 innide of nronth rt.11; fino all rone-c~olor, 
the clornal and cau~lal bright; ventral8 ant1 anal pale, the forrner wanhed with retl on (-enter; axil pale 
pink; pec.trrral pale rcmy. 

Color in altx~hol, uniform yellowinh white, paler helow; finn all pale yellowin11 white, the ca~~tlul  
lobes m~rrewhat (lark. 

Thin npecien in related to l;:lelin orukdun of the Wrrrt Intlirn,'from whitsh it cliffer~ in the nor~~ewl~a t  
larger scales, much longer caudal l o h  (9.6 timen length of rr~itl~lle ray# inntea11 of 4 tirrren, en in 
E. ocn~latwr), and larger eye. From E. r~arhrunm~ltur Cnvier & Valenc~iennen, f r o n ~ ~  Inlc~ c ~ f  Pranc.t~, it ntbt*liln 

to differ in the ooloration, antl in having only 16 inntracl of 20 ntaales in a t rn~~nvt~rnt~ n(~rif*n. It in  onch of 
the hancl~x,ment of all Hawaiian finhen, thun far known only from Ililo, Ilauaii, i l l  tilt. ~rrarket of 
which we obtained 13 fine exarnplee, antl friin~ Honolulu, where it wan ohtaine*tl by t l ~ e  /tlhtrtrorn. 

Length 1 I tn 16.5 in(-hen. 

hYeII8euuru.i .lorrllatl & Evemann, Illill. U. H. Fluh Uornm., XXII, lWL (April 11, I W ) ,  1X4, Hllo; Xtiyder, op. rit. (Jan. 19, 
lW), N .  (Htinnol11111). 

Family LXII I .  SPAHID$.----The Porgies. 

Bcdy oblong or rnore or I t a r m  elevaM, covered nit11 rat1rc.r Iargt,, atlherent ncalen, wlrich are never 
truly ctenoid; Iabral lint. well drvelopetl, c.orrc.urrent with the hack, nc~t extending on trudal fin; 
head large, the r-rents on the nk~lll 11nuaI1y largely tlevelop~cl; no ontn)rbital ntay; nlouth nrr~all, ter- 
minal, low, and horizontal; prerr~axillaries little prrrtmcvtile; ~~raxillary ~ h o r t ,  j)ec-uliar in for111 and in 
articulation, without nupplerr~er~tal iwlne, for most of itn It.r~gth nlipping uniier the edgcb of the Itre- 
orbital, which forn~n a rnore or lelrrr dintinct sheath; preorbital ~mnally t~rond; teeth strong, t l~ore in 
front of jaws conical, incimjr-like or molar; labra1 teeth of jawn alwayn 1111int an11 molar; no teeth on 
vonler or palatinen; pontrrior nontril largest, unually nlore or Iwm oblong or nlit-like; lower pharyngraln 
nepnrstr; gills 4, a large slit kehincl the forirtt~; ~wudolrranrhir** large; gillrakern ~r~ tden l te ;  gill-nrern- 
branm neparate, free from the isttrrnt~s; p r ~ ~ p r t . l e  entire or nerrnlate; olwrc.le without npinen; nidee of 
h a d  un~lally nc.aly; dornal fin nir~gle, continuous, or deeply notc.tied, the npine~ 11n11ally strong, 
deprerrnible in a grcmve; spines hebrtwanttrocln, that is, alternating, the one stronger on the right nitlcl, 
the other on the left, the  pines 10 to 13 in nurnlwr; arlal fin rather short, similar tx) the noft dorsal, 
and with 3 spin@; ventral finu thoracic, the rays I, 6, with a Inore or less clintinct ~cale-like appendage 
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at base; caudal fin usually morc or less concave bchintl; air-l)l;rtltler  resent, ~ t s~ l i~ l ly  sitlipl~; 11yIoric 
cteca few; re r tebr :~  usually 10 1 14=24; intestinnl can:~l short. 

Varnirorons shore-fishes of the tropical seas, rsl)ec-i:~llp a1)untl:urt in t11(. Alc~tlitrrrnneati, Hetl Sea, 
and \\rest Intlirs. Genera al)ont 12, spccaies about 90, tnost of fl~tltn t1111('11 v:tlu('d 21s food. 

Only one species thus far known fro111 the Ilawaiian Islands. 

Genus 135. MONOTAXIS Bennett. 

.Isms each with several conical, c8:minc-like tccvr in front, and with a single series of nrolars on 
the sides; cl~eelr scaly: dorsal fin wit11 10 spin(>s, d ~ ~ ~ ) r e s s i l ~ l e  it1 a groove; anal spines 3; scales 
ntoderate; bratlcl~iostegals ti; pyloric. :tppcntlnges few. Species few. 

186. Monotaxis grandoculis (ForskBl). " JTtc;" " dlirnzc'litttc." Fig. 101. 

Heacl 3.1 in length; dt1l)tll 2.5; ('ye4 in Iread; snout 2.2; ))reorbital 3.1; itllerorllital '2.75; D. x, 11; 
A .  111, 10; scales 6-46-12. 

Body oblong, deep, c.on~preused, 1)ac.k I I O ~  111uc.11 elevatc.tl: ~)rolile f ton~  nape t o  ti11 of snout nearly 
straight, being steeper fro111 the prominence ill front of eye to tip of sttout; head slightly deeper than 

FIG. lu1.-3Io1rrit~.c~x ~~1~111~1~1~111is (l~'nrsk&l): after J3leel;er. 

long, compressed; snout bluntly rounded; t ~ ~ o n t h  1:trgc.. Ilorizontal; j:~\vs ~naxillary entirely 
concealed esce1)t for its lower edge; tcetlr largr, \vide, and irregnlarly svt, c~onic* teeth in nnlerior part 
of each jaw, lateral teeth on eacll j;~\v large ;~ntl tnolar; preort)ital I,roiid; preoperc,le entire; eye 
atrterior, high, upper edge of pnpil on line with Iatrral line; tlorrrtll fin cot~tinnons, its origin uliglltly 
in advance of pectoral, ~ t s  dirtan(*(' froni tip of stlo~lt e(ltl:~l to its (list:~n(v fro111 I)ase of ventrills, lotlgest 
spine 2.1 in Ileati, lirst spine short and \\ eak, .(i heigllt of srco~ltl; soft (lorsill roulrd~d, rays I I I I ~ C ~ I  longer 
than spines, longest 1.75 it1 head; anal sinlilar to soft ~Iorsa1, longest spin(l2.5 i t1  IIC:I~, ray 1.75; cartdal 
broad ant1 strong, rttttrer tlerply Sorketl, its 1ol)es short a t ~ d  strong; pectori~l bro;~tlly falcate, its tip 
reaching as far as those of \.entrals, nearly 1 in I~ead; ventrals falcate, reuc.lling pnqt vent, nearly to 
base of anal, 1.2 in head; sc-:lles ratller large, I I I I I C I ~  deeper thiut long, cgcaloid; tol) of head, snout, 
~llandible and cheek naked; 3 rows of largr scales on upper and 6 on lower part of preopercle, 6 ro\\,s 
011 opercle; soft dorsal and anal nioderittely sl>e:ithed; a single row of sniall srales on eadl caudal ray, 
extending nearly to tip; lateral liue concurrent wit11 tlorsal outline. 
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Color in life, scales I)elo\v Iittc,ral lint. palca s i lvc~y wit11 a purplisll tinge; ~nargirr of scales on tnitldle 
of 1)utly :ttltl on t he upper ~ ~ : t r t  of o~x~c'lt .  gr(~t~t~islr ?.ello\\, tlrose on 1)at.k clarkc.r, \I ith ~rl:iryin I)lac.kisl~ 
yellow-; belly palt., 111nrgi11 of st.:tlcs on belly darkish; a I)lat.kisl~ b:tntl on tr:tpe; Iteat1 ant1 snout pur- 
plisll gray; c'lrt~~k wit11 :L tlark tlirty purplislr I)lotc*l~ tilrgcbtl 1% ith yello\v; l i l ) ~ l a r k i s l ~  yellow; inaitle of 
~nontlr rctltlislr, hl)irfonx tlorsal l,:llc purplish silvery, nlargin of tlrcx 1nnrl1)ranes with a \vitle dec.1) 
cartlinal ,ctripe; soft tlorsal I)lat.kislr c*l;lrcbt, rays paler; cautlal tlirtp c.l:lrtbt, ~otnc\vl~:rt palrr tllan soft 
tlc~rsxl, rays ~)a l r r ,  nl:trgin rotltlislr; :ural sslnc as soft ilorsnl, sl)itrt~s (lark rc.ddislr, 1)lac.k I)lotc.hc~s at 
root of third to sixth tnc~~r~l)ranc inclnsivc~; pcctor:~l palc retlilislr, axil 1)lack; \,c~ntr:lls very pal(. 1)trr- 
plisl~, tips tl:trltish; iris rilvery-yc,llow, tlrc upl)t'r 1)orcler I)lac-kisll silvery, this 1)ortlrr wit11 :I tlccp 
c:trtlitr:~I 1)ortIor vrntr:tlly; root of pscniIol)ra~~clli:r pnrple. 

il sn~allcr c>xanll)le (So. 032.11 ), 9 it~t~llc's long, fro111 IIonolulr~, showetl the foll6wing c.olors in life: 
Olive-gr:ty, sil\rc,ry l)elow, claclr sc.ale :tl)ort. with a I)lnish 1% hitc cc.nter; trat~i~s of 4 narro\v. wlritisl~, 
ycllo\rislr t.ross-1):trs on 1):tt.k; onc :tt Ilapc,, oncl nlrt1t.r first tlorsal spines, one under l:~st tlors:~l sl)itrt~s, 
iltrtl one unt1t.r last tlol:~al rays; Iwitd p:tlt>r itnil tnor~f ~ c I I o w ~ s I I ;  :L 111ac.k spot on n1)pc.r 1):trt of (,ye; 
i~~s i t l e  of j:l\vs 1)rigIit rctl; spinons ilorral dirty gr:~y, the pale 1):tntl of 1~:tc.k cxtt.ntling on it; soft dorshl 
wit11 :L Iilrgt. I)laclt rrntr:tl I)lotc~l1, the last rays rc.tltlish ~rllite; c~:~ntlal rcbtltliah gray, t 1 1 ~  rays mostly 
gr:1yis11, t l ~ c ~  III(~IIII)~:LII(~S dec'~) ~('(1; anal g ~ ~ y ,  I)lat*kisl~ ~~resially, t l~t.  rays tipped with tlirty rell; 
ventr:~ls \vllitisIr, tipj)etl ni th  tlirty rcitl; pectoral light rnsty retl, tllc canlor fading on lowt.r r:ly.r; 
:L srn:rll 1)lac.k axillary ~ l ~ o t  wit11 ycllo\vislr slratle 1)clow it. Stni~ller t~xati~ples show yello~visll on fins 
itnil Irt,atl ratller tl~atr rctl; :t tlnslcy bar on clrcek 1)clow eye; pale bars Inore distinct, tire iutersl)aceu 
nrorr c*lt.arly 1)lac.k. 

Color in :~Irol~ol, griiyi~lr I)ro\vn al)c>re, ligllter I)elow, ~nargin of scales tlarkrr; top of heat1 ant1 
cl~ecsk t1:irkcr I)ro\\ n ;  :r 1)lac.k I)lotcbll OII upper edge of tllc yellow iris; spinons dorsal ])ale bro\vtr it11 
a t1:trkrr 1)lotcIr on t l ~ o  anterior part of eacll 111~1nl)r:~11c; nlem1)rane of soft dorsal, anal, arrtl cantlal 
dtirli; 1)etttoral ~):tlr, 1)lac.k at  axis; vt,ntrals pale, tippet1 with dark I)ro\\rnisll. 

'I'l~e al~ove tlcsrription I~asetl chiefly upon (No. 04140), a specaimen 20.5 incblres long frot~r IIool)ulo;l, 
Ilitwaii. 

Our collection c-ontains 22 sprcimens 5 to 20 inches long, tlre localities representetl I)cing tion- 
oll~ln, :nrtl Kailun ant1 Iloopnloa, IIawaii. 

Tlris lisli rcnrl~cv+ a Itangtll of at)out 22 incllc~. I t  is fairly abrurtlant ant1 Iliyhly prizetl BY a f~o t l -  
fislr, alw:tys t.on~rnantling a higll price. It has a very \vitlc distribution anlong the I'acilic- islantlu. 

,Sci:ip~zu (/rui~tlortilis lqorsk51, 1)csc:ript. Anirml., 58, 1775, Djidda. 
I,el/dri~rrin lritiflcas Cllvier B V~~lcnc:ienncs, liist. iT~it. I'oiss., V1, 316, ISSO, New Guinea. 
dIor,lroln~is iiidicit Ilellllctt, Life of 101fflcs, Clrt. Fish. ~1111l~trll, (:4:1, lX:lO, Sumatra. 
I'(i!jl.i~h. ~P~CI.(I(/II?L Blrckcr, I3ijilr. 1i.lltl1. IInl~n:~licn~, NIL!. NcA. 11111.. VI, 51, 1R51, Sindangole. 
S,~h:,,rarlo~~ lalirlrss, Kncr, Nornrn, 83, pl. 4, fig. I ,  ISfib (Anstr~~li~r). 
Sl,h:,,ro~lo?~ ~~~~nizrli~r.z~lih.. Ciiintllcr, Fisclic rlcr Sii(lsi!c, 11, 67, IS74 ( S ~ u n i l ~ v i v l ~  Isla~~ils). 
dlo1io1iu.i~ !lrn~rrlociflis, Dleokrr, Atlns ,  VIII ,  105, pl. 298, fig. 1, l X i G  (Sllmrrtrrt, I%atu, (:clel~es. IIalmt~l)eru, OI,i~~lnji,r, 

A I I I ~ ) ~ I ~ I I I ~ ) .  
S,,h:r:rodoiz /r~~lcn,Oo~c, I%lcckur, A l l t i n ,  VI I I ,  1'1. 2!l'J, 1876 (nnnlc on plt~te). 
,5'/)r~ri~111iii.q ?rr,l~i(.olor, I7o\vlt3r, l'roi3. I\(!. Slit. Sci. l'llil~~. 1000, (~IOII~IIIIII) :  I I ~ L  of 1111oy CLT (;ni~n~ir(l. 
.Ilo~lulct.r.is gr(tr,li~l~r.~ilin. .11!ll!iill~, HIIII. U. S. Fisll C~lnlll., XXII.  l!lVL (Sept. 23, 1!l08), .15:i ( IIOIIO~UIII) :  S l ~ y d c r ,  op. t:il. (.11111. 19, 

18OI) ,  527 (IIol~ollllll). 

Family LXIV. ~I.Id:NI1)A~.-'l'hc Picarcls. 

I3mly ol)long or el on gat(^, coverctl witit ~r~otlcratcb or snrall ciliatetl sca1t.s; ~noutll moderate or small, 
c.stretnc.ly protrat*tilc., tlrc spint~s of tlrt: ~)re~nitxillaricr c.stc.ntling I):lc~kwartl to t 1 1 t b  occi1)ut; tt.t,tlr s~r~nl l  
or \v:ltiti~~g, :tll pointt3tl; no intbisors or trti~l:~rs; clorsal conti~rt~o~rs or (Iivi(ler1, tlrcb sl)inc~s I tlry slt~trtlt~r; 
preopert.lc c.trtirc; intt.stinc short, \\ ith few pyloric ctrlca. Carnivorous shore-fislres, c.lrit4y of thc Oltl 
\Vorltl. 111 tlrc. fort11 of tho tnootlr t11t.y present analogies to the I=errid:c, in otller repardy t l ~ e y  closc~ly 
resrn~ble tlrt. lI:r~i~rtc/id:r. Genera 4 or 5; rpec.ies about 25. 

Genus 136. ERYTHRICHTHYS Temminck & Schlegel. 

13ody c.longatc; c:~ntl:tl 1)t~tlanclr long; snout rather sh:lrply conic*; tnouth vrry ~)rotr:rc~tilr, the 
processch of t l ~ c  intc.rnr:~sillarit.~ cstc.ndi~rg to ot.t:il)nt; t1ors:tl fins 2, sc~arcel\~, i f  :lt :dl, colrnc~c~trtl, tlrc 
spines all slender a11d feeble; no tletaclletl tlorsel sl)ines; caudal widely forked, the lobes lolrg and 
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pointed; no t se t l~  on jaws, vomer or 1):tl:~tines; lo\rcr l)lrarynge:~ls scl)aratrtl fro111 each otller, and likr 
t l ~ e  ul)per ones, :lrnrccl \vitli c-ardifortn tcct l~;  preopcrclc cntiw; sci~les r:~tl~er s ~ ~ i a l l ,  c-ili:tterl; 1)ratl- 
clliostegals, 7; ~)seudol)r:t~tc~I~izc 1)rcbhetrt. 

This genus is clisti~lct fro111 IC~~t~~~c~liclitl~!/s, dilfeitlg cl~ic.fly it1 Ilaving 110 tletacl~etl tlorsal s~)iltes. 

I<r!lth? lclrth!/a Tcrnm~xlc.k & Sclllcgcl, 1~1lU111~ . J l l ~ ~ ~ l l i ( l l ~ ,  lJ015'i., 117, 1815 (h(.kl~!/cl(lll). 

187. Erythrichthys schlegelii Giintller. I'latc S I X  ant1 Fig. 102. 

Ijead 3.4 in length; depth 4; eye 3.4 ill 11e:ttl; snout 3.0; ~n:tsill:try " 111:~ndiltle 2; preorl)it:~l 7; 
it~tcrori,ital 33.75; D. s-I, 11; il. 111, 70; sc.nlcs 10-75-17; l3r. 7; gillrnkvl~a 2-1 16, t l ~ e  longest ;tl)or~t 2 
in eye. 

13otly long and slentlcr, deepest a t  vertical of l)ecto~tl,  tl~e.tlce gr;rtl~~;tlly tapering to t l ~ e  long cttnd;~] 
l)ctlullcle, not ttlocl~ contl)resscd, tllc back not t11nc.11 elc>v:tted; hc~atl n~oderate, conic; slloilt rittllclr stla~.ply 
conic; 111out11 rat l~er  large, sotiic~w11:tt obliqntl, the l~lasillitry rei~cl~ing at~terior edgt. of pupil; \,otner, 
p:tlatittes, tongue, iuitl jaws tootliless, tltc latter sonletin~cts \\.it11 :L f(.\\, vcry sln;%ll \~illous tcnetl~; l)rc~n~axil- 
1arie.q greatly ~)rotraetile; lower jaw projccti~~g, its tip rountlcd, c~titering into elorha1 prolilc; eye very 
large, its center scarcely abo\e axis of botly ; intcbrorbital bro:~d ant1 cQottvchs; prcor1)itxl very nilrt.ow; 
opervle S I I I O O ~ ~ I ,  2 weitk flat spines on its upper portion, the bully portion bct\vcac~l t l~csc deeply cl~~~itr-  
ginate; ~)reopercIe slifil~tly cronate or flutc.tl, not scarrate, tlle allgle n ~ t h e r  1)ro:ltlly rouncled; origin of 
sl)irtoils 110rsa1 sliglitly ~)osterior to I)ahe of VUII~P:;IH, :L little ne:trc3r ti]) O E  bno~lt ~ I I : L I ~  I);IS~, of ~ilst 11ors:t1 
ray; tlorsal spinesall slcntler, tho lirst short, about 2.5 in sevond; tllirrl longest, about 2 ill Iie;td, 1111. 

tent11 shortest, r:~tlier renlote fro111 lhth n in t l~  I)nt ~ ' O I I I I C C ~ ~ C ~ I  \\'it11 i~ 1)y 21 ~neit~hrane, sr:~r(~elp or not at 
all connectetl wit11 the e l e \ , e ~ ~ t l ~ ,  \\rl~ivl~ ia so~uc\vlrat Iol~gcar, l . ( i  i l l  cye; soft tlorsal \\ it11 ;t sv:tly-lil~c~atlitvl 
base, the rays n~~pros i~na te ly  equal, 1.1 in  eye; anal s i r ~ ~ i l a ~ .  to ?oft tl~)rsal, t l ~ c  firht sl)ine sllt)rt, 2tb011t 
2.5 in sc.cot:tl, the third longcst, a l~out  c~tlnal to 1ye, sec~ontl :uld ;.ay sliglltly Ionfic~; c:~utlal\\ idrlyforkvtl, 
lol~es cqual, long and poi~ttotl, ahout c~tlualir~g 11c.atl; \ ~ ~ n t ~ . a l s  t.l~ort, ~ . e : ~ c l ~ i t ~ g  it1)01it two-liftlls di~t:111ce 
to vc~nt, their lenptl~ a little sltortc,r tliitn 811011t 21nd cay(,; 1)~ctt>r:1l sl~ort,  11ot r~ i tc l~ ing  t i l ) ~  of vc>tttr~tlli, 
tlir let~gtli 7.6 in lieail; sc:tlcs anlall, very fitlc*ly tatel~oitl, tl(lc'l)c~~. tlliln lot~fi, 1ir111, ce)vering l)ase of c:~utlal 
:tnii fo r l~~ing  a scaly slleatl: a t  base of :tn:~l ant1 dorsal fills; Ilea11 c-ornple.tc.ly scttl(.tl, ti rows of settles on  
~naxillary; tnant1il)les sc-i~led. 

Color in  life of at1 esanlple (No. 03491) froin IIilo, pinkis11 o l i v ~ ,  pittkihl~ silvery belo\\,; l~tvl< 
with golden luster; faint yello\vislr c~ss-bnntls  s1)rcading fro111 lateral lilic., tl~c,se being tlrnscle nlarlts; 
fiiint clarker streaks above 111idd1~ of side; 11eatI ornnpc-red, yello\\ isll on sitle, rcd below; ja\vs rcatl; 
sheatli of scales of dorsal sal~~ion-color; dorsal tr:t~islt~c~et~t, tile spint~ns pilrt orange,-tintrd, the rest 
light crimson; lower fins red; pupil orange withill, silvery without; tiliddlc of ride distinctly yclllo\\ is l~,  
the general effect orange. 
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Color in alcohol, pale yellowish orange, deepest above and on head; under parts whitish; faint 
brownish or orange streaks along the rows of scales; fills all whitish, tinged with orange. 

This species reaches :t length of sotr~ctliing ttlore than a foot. I t  does not appear to he very 
common, as our collection contains orily 5 specime~ls, all from deep water off I-Iilo. I t  was describeci 
originally f rorn Japan. 

Erylhrickfhys s])'! Scl~lcgci, R~riiin Jnpo~ricn, I'oiss., VII-IS, 117, pl. 6:3, fig. 1. 1845, Japan. 
Eryl/~richth,~lx a,hlcgclii Giinlhcr,  Cut., 1, 395, 1859, Japanese Seas. 
Emmelichthys scklcgclii, nleeker, Enurnr. I'oiss., J~~pnn, Nnt. ITcrlr. Ken. Ak., XVIII, 8, 18i9 (tiame otlly). 

Family LXV. KYI>HOSII)Z.--Thc Rudder Fishes. 

Herbivorous fishes witli incisor teeth only in the front of tlie jaws; body oblong or elevated, with 
nioderate or small scales, ctcnoitl or not; nlouth 111otler2~te, with irtcisor-like teeth in  the front of each 
jaw; no tliolars; teeth on votncr a1lt1 palatines l)rcset~t or absent; 1)rernasillarios moderately protractile; 
preorl~ital rather narrow, slieatjliing the ~naxillary ; gillrakers ~r~oderate; pseudobrancl~ire well developed ; 
opercles entire; gills 4, a slit I)eliil~d tlic fourth; gill-men~braries scl)arate, free from the isthmus; 
dorsal fir1 continuous or divitlcd, \\it11 10 to 16 rather strong spines, the soft dorsal naked or'scaly; 
anal wit11 3 spines; ventrals thoracic, tlic rays I, 6 ,  an accessory scale :it base; caudal lullate or forked; 
pectoral fir1 with all its rays bra~ichrtl; irltestinal carial elongate, with a few or n1:tny pyloric cwca; air- 
bladder ustially \\it11 2 posterior Iiorns; \rcrtel~r:c in orrlirtary or slightly increasecl ~~rl tnber ,  24 to 28; 
post-temporal of i~ornlal 1)ercoid forlll, tlie stout forks not adtiate to the cranium. T-lerlrivorons sliore 
fishes, feeiling largely on green or olive alg:e; chiefly of t l ~ e  Mediterranean Sea and the Pacific Ocean; 
most of them valuctl as food. t i c ~ ~ c r a  20, sl~ecics t~bout TO. 
a. Incisor tcetlr well devclol)cd, ettclr wit11 I L  C ~ I I X ~ ~ ( ! I I ~ I I H  11ori~o11tnl proecm or root; (-1~1idn1 tin moaerate, ahout as long us 

hrnd, the outer ruys not 3 t i rnc~  ns long as lniddle rnys; junction of gill-mem6rt~nes forming an 
angle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . K ~ ~ ~ I I J R ~ L S ,  p. 24ti 

an. Incisor teetl~ smrtll, with o~~ncipic:uorl~ roots; orrlrd~~l m ~ r u h  lo~rgcr than Itend, the lobes ft~lc~~te, the orrter 5 ti~ueu length 
oi  middle ruys; gill-membrn~ies not forming un uirglc at jnnotioir.. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .. . . . . . .Seelalor. p. 248 

Qenns 137. KYPHOSUS LacBpbde. The Chopas. 

Body elongate-orate, regularly elliptical, nloderately c.ornpressed; Itead short, with blunt snout; 
eye large; ~ n o u t h  stnall, horizontal; nraxillary barely r~acahing front of eye; each jaw \\-it11 a single 
series of rathrr narrow obtnscly la~~ceol i~ tc  iticiso~.~, itl~plantecI witli c.on~presied co~~spicnous roots pos- 
teriorly; behind these it narro\v 1)itnd of \rilliftrr~i~ teeth; fine teeth o t ~  votner, palstiaes, and tongue; 
branchiostegals, 7; gillr:~kers long; l)rw)pcrcl(~ o1)solrtely serrate; 1,rcorl)ital narrow, covering but little 
of the tn>rxilI:try; nclrtatnation very corr~j~lctc, the sll:tc8c I1rtwct.11 and alrorlt the eyes heing tlicl only 
~iaketl part; scales snrallisli, thick, ctetioitl, 60 to i O  in t l ~ r  lateral line, I\ hicbh is cotitinuor~t?; sitriilar 
scales entirely covering the soft parts of tlir. verticzll fills, ant1 extending up on tlrc pairetl fins; dorsal 
fin low, with al~trnt I1 spines, I! Iticl~ arc tlr1)ressil)le in a groove of  scale^, the fit1 c~ontinnous but the 
last spines low, so t l ~ a t  a (Iepres~iotl orcurs between the 2 parts of the fill, the I~ases of the sginous 
ant1 soft parts ztl)out cclnal; soft tlorsal rat1ic.r low ill front, not falcate, pointecl behind; pectoral fins 
srlrall, ventrals \\.ell l)c.l~iiitl Iltctn; intcstillal canal loitg; pylorica c-cera very ltulltcrous; vc.rtebr:rb $1 or 
10-1 15 or 1 6 ~ 2 5 .  This genus contair~s sonre 10 sl)ccics, chiefly (.onfined to thc Pacific Owan, and niost 
of them valued as food; 2 species found in the \Vest Indies. Two species known from the liawaiiail 
Islands. 
Ky,~hoxua Luc&pi.de, 1Iist. Xnt. Poiss., 111, 114, 18W2 (hi{~ihhus==f~ts~i~s). 
Pisielcptcrrts 1,1~c6~i!de, op. (!it., IV.  429, lW2 (i~u~~~ui=sccf~~t~i.z). 
Ilorxi~arir~a LacC.pi.de, op. cit., V. 48L. 1809 (?ii!lresce~is=fuseus). 
Xyster LaeC.pi.de, ()]I. cit., V, $84, 1843 (fi~arr~s). 
.S(L/P~~IL(L How~lidll, I*:x~~~rsioll  hludeiru, 288, fig. 37, 1825 (az~rtlta). 
? Opkfhisti~is Gill, Proc. Ar:. Nat. Soi. Phila. 1862, 445 (tcth~ttel). 

a. Caudal ~~cdrrncle ~ h o r l ,  2.5 in hen(1; hotly deep, the ~lepll~ 2.15 i n  length; scales 10-72-17.. . . . . . . . . . . . R ~ ~ ~ I ~ / Y ~ ~ c ~ I I X ~ R ,  1). 247 
aa. caudal pedu~lcle longer, 1.8 i11 heud; bod? more slender, the depth 2.4 in length; scales 12-82-21.. . . . . .. . . fi~scr~s, p. 248 
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188. Eyphosus sandwicensis (Sauvage) . "Nenu~ paiii." 

Head 3.75 in length; depth 2.15; eye 4.3 in head; snout 2.0; niaxillary 3.25; interorbital 2.3; 
D. XI, 12; A. 111, 11; scales 10-72-17. 

Body elongate-ovate, regularly elliptical, nloderately compressed; dorsal outli~le evenly curved, 
nearly unifor~n from origin of dorsal to tip of snout, a slight depression over eyes, thence steeper to 
tip of snout; head deeper than long, compressed; snout bluntly ronrldecl; jaws equal, the upper lip 
very broad, niaxillary slipping under preorbital for n~os t  of its length, not quite reaching eye; a single 
row of luoderately broad and strong incisor teeth 011 each jaw, their rooti3 with very conspicuous back- 
ward parallel prolongation; behind these a narro\v band of villifor~n teeth, similar villifornl teeth 011 

ronier and palatines; tongue very inconspicuous; eye entirely above axis of pectoral, anterior, with a 
pronlinerice on snout above arid in front of it; preorbital entire; interorbital I~rowd and convex; caudal 
peduncle short, its length 2.5 in head; origin of dorsal slightly behind origin of ventrals; distance fro111 
origin of dorsal to tip of snout slightly less than depth; dorsal apines moderately strong, longest spine 
much higher than soft dorsal, 1.9 in head; first spine half as long as second; caudal broad, not deeply 
forked, its upper lobes slightly the longer, the length, measuretl fro111 base of first supporting ray to 
tip, slightly longer than head; anal similar to soft dorsal, its base equal to that of soft dorsal, each 
about 1.2 in head; pectoral broadly falcate, 1.5 in  head, not reaching nearly as far as ventmls; ventrals 
reselnhling pectoral, slightly longer, 1.35 in head; scales moderate, rtenoid, larger on the sides of body, 
deeper than long, entire body and head scaled, except snout from upper front of eye to tip, scales on 
head stnall, sniall scales on entire soft dorsal, anal, and caudal, and niost of pectoral arid ventrals; 
lateral line concurrent with dorsal outline. 

Color in  life (No. 05044, paper tag 3510), 23 inches long, body above lateral line silvery blue, 
with 5 or 6 greenish-yellow stripes wllic31i d i f f~~se  a t  the region of nape i~i~part ing to the back 
a greenish reflection; below the lateral line 10 greenish-yellow stripes along the intersection of 
scales on pale silvery-blue ground; lnargil~ of scales blackish; bclly pale silvery blue; throat slightly 
redtlish; head ancl top of nape dark-bluish emerald green, ~nargin of scales blackish; a blue bar across 
occtiput; snout blackish blue; cheek pale silvery blue; a goltlen-brown bar from angle of mouth toward 
angle of preopercle, another but wider bar of Ealne color posteriorly from eye; anterior edge of opercle 
golden brown, a greenish-brown blotch on upper corner, a dark blotch on middle, posterior edge dark, 
dirty golden brown; anterior edge of shoulder-girdle and axis of pectoral darkish golden brown; iris 
silvery, anterior and posterior edges golden brown, upper edge dark blue, lower edge pale silvery blue; 
spinous dorsal dark ashy gray, the spines dirty greenish yellow, margin blnckish; soft dorsal darkish; 
caudal dark gray, edges blackish, base and root with silvery reflections; anal silvery, margin darkish; 
rentrals pale, darkish silvery, margin blackish, inner side with dark l~rownish streak along the rays; 
pectoral silvery, margin pale, upper edge blackish, inner side burnt ochre or hlackish brown. 

Color in alc~ohol, brownish olivareo~is bero~ning lighter below, the posterior edge of each scale 
being darker; dorsal slightly darker than the body, edge darker; caudal and anal similar to dorsal; 
pectoral palish brown; ventrals brownish, tipsdarker on lower side, the front of rays sraled, the scales 
being white, specnklecl with brown. 

The above d e s c ~ i p t i o ~ ~  based chief y upon tl specirnen (No. 03012) 17.5 inches long, from Honolulu, 
where we obtained 5 specinlens 11 to 23 inches long. The species was also taken by the Albntross at  
Laysan Island. I t  attains a le~igth of 1 to 2 fert and is a good food-fish. 

011 c.omparison of our specsimens with hr!lpliosun elcgarts fro111 Mazatlan, we find very little differ- 
ence, and we adopt K ~ ~ ~ ~ l t o n u ~ s n ~ r t l t o i c e v i s i s  m a  distinct species only provisionally. 
" Ptmelqtentx elegans Peten, Berliner Mont~tuberichtc, I<. P~cIIH~., Ak. Wius., 707,1869, Mazatlan. 
P~?tir/(p/c~.~ts ~cmdtn;cr~~~is Sauvagc, Bull. Sue. Phllom., 111-IV, 1878-80 (July, 1 8 K O ) ,  Honolulu. 
K!I~~~IORIIH clegaria, Evermann Sc Jenl;in~, Proc. U. S. Nat. B I I I ~ .  1891,155 (Glrayml~s), .lordan & Evermann, F~sh. North 

Mid Amer. 11, 1387, 1898, Jordnn k Evcnnnrl~r, Amcr. Food and Ganrc Fishes, 463, IW', Jcnk~~is, Rrlll IT. S. 
Flrh Comni.. XXII, 1902 (Sept.23, 1903), 455 (Honolulu); Snyder, Bull, U. S. Fish Comm., XXII, 1992 (Jan. 19, 1904), 
627 (Laysan Island). 
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189. Kyphosus fuscus ( Lac6pCde). "Jlicnrilon; " "i\Tc~~ue." 

Heail 3.5 in length; depth 2.4; eye 4 in head; snout 8.1; ~naxillary 3.5; intc>rorl)ital 2.G; D. X I ,  

12; A. 111, 11; sc.ales 12-82-21, about 70 in series just below 1:tteral line. 
13ody ol)long, deep, co~npress~tl,  tlorsal outline Inoreconvex than ventr:tl, the latter being nearly 

straight fro111 origin of anal to before I~ase of ventr:tls; dorsal outline f ro~n  origin of dorsal to tip of 
snout nearly evenly arched, becorning slightly steeper over snout, tllc prorriinence in front of eye not 
vcry evidvnt; liead deeper than long, compressed, mucli broader tllroag11 the nliddle; snout vcry 
short, bluntly conic; ~noutl i  small, horizontal, upper jaw slightly the longer, maxillary reaching 
slightlp bcyontl anterior edge of eye; a single row of moderately 1)road and strong incisor teeth on c:~c*l~ 
jaw, their roots with very conspicuous backward parallel prolongatio~ls; no villifor~n teeth hack of 
these evident; bands of villiforrn teeth on volner and palatines; eye entirely above axis of pectoritl, 
anterior; preopercle entire; interorbital broad and convex; caudal peduncle 1.8 in heatl; origin of 
dorsal slightly in advance of origin of ventrals; distance of origin of tlorsal fro111 tip of snout equal to 
tlepth of body; dorsal spines nloderately rtrong, longest spines much 11ighcr than soft dorsal, 2.2 in 
11c:1d, first spine two-thirds as high as seco~id; caudal broad, not deeply forked, its lobes broatl and 
eclual, their 1e11gtl1, measnred frolrl the first su1)l)orting ray to tip, sligl~tly longer than head; anal 
sinlilar to soft tlorsal, its base eclual to that of soft dorsal, about 1.25 ill heatl; pectoral rather broatllv 
rounded, 1.6 in  head, not reaching ventrals; ventrals not reacl~ing vent, sl~aped like ~)c,ctoral, 1.6 in 
he:~cl; scales rather small, weakly ctenoitl, 111uch tleeper than long, larger 011 side of body; c~ntire botly 
arid snout scaled, except anterior ~~~~~t of snout; scalcs on hei~d small, s ~ r ~ a l l  scales on entire soft dor~a l ,  
anal and cbantlal fins and nlost of pectoral and ventrals, a large hunieral sc:~le on w l ~ i c l ~  is a patcli of 
smaller scales; lateral line concurrent with (lorpal outlit~e. 

Color in :tlcollol, grayish brown, with bluish silvrry reflections, bec.on~ing lighter below, almost 
\vhite on belly, narrow, dark barlcts on the sitle between t l ~ e  rows of scales, a narro\v silvery b a ~ ~ t l  
untler eye; snout dark brown, ~r~embrane  of spinons tforsal wit11 s o ~ r ~ c ~  bro~v~iish;  soft (lorpal, an;rl ant1 
pectoral color of botly; caudal browr~isti olivaceous, tips lighter; ventral ~ n c n ~ l ~ r i t ~ ~ c s  ~)url)lislt tjrown, 
rays lighter. 

T11e above tlescription basctl chiefiy upon a spcci lnc~~ (No. 04480) 8.75 incllcs long, fro111 IIo~~olulu.  
This fix11 reacl1c.s about afoot in length :t~~cl is v:~lued as :L food-fisl~. I t  was obtained only :tt IIo~iolnln, 
whence we 11i~ve 4 gootl specimens 5 to 9 ir~vhcs long. 

X*!,ster J ~ i ~ ; ? r i s  Lile(.pi.de, IIist. KILL. I'oiss., v. -181, 180Y. Red Sea .  
l'imelej~lo.r~s fu8cti8, Giilllllcr, Cut., I ,  ,498, I859 (Itccl Seu); Stei~~tli~oht~cr, Dcnks. i lk.  \Viw. \Vict~, IAX, 1900, 'IX9 ( I I r ~ t ~ o l l ~ l ~ l  

and Luysu11). 

Genus 138. SECTATOR Jordan & Fesler. 

This genus is very close to I'!~])l~osris, fro111 whicl~ it tliffers in its tinlaller invisor ttbetl~, which l~nvc  
very in(-o~~sl>icuoas roots, anti in the tl~c.l)ly forlcctl ca;iutlnl. 

190. Sectator azureus Jorda~i  & ICvern~ann. I'lato SS. 

Head 4 in lengtl~; depth 3; rye 5 in 11e:itl; sr~orit 3.65; n~axillary 4; interorbital 2.4; 1). xr, 15; 
A. rrr, 1 3 ;  srales 14-81-20. 

I3ody calongate, ovoitl, grratcbst depth :d)out a t  tip of pc.rtora1; Iicad sligl~tly long(-r t l ~ a n  {lec.~), 
con~prt~ssc.tl; snout very I)lnntly convex; jaws al)o~it equal, ~~iaxi l lary not re;tching front of eye; 111out11 
srnall, horizontal; tccbth very small, co~nl~rc.ssed, in a single serit's in each jaw; 111inute villiforrn teetl~ 
on volnvr, palatinc1s ancl tongue; tongue I~road, roumdetl ant1 free in front; preopt>rc-le entirc, posterior 
edge vchry ol)liclr~e; lower edge o f  eye oil a lint. with ripper 1)aw of pectoral, posterior n~ i~rg in  1ve11 ill 
front of mitltllc of 11c.atl; interorl~itttl broatl, strongly convex, :L d c ~ p  groovtb in front of eye to nostril; 
caudal peduncle rather long, 1.9 in I~cad; origin of spirious tlorwal sliglitly in front of 1)asc. of vc~~ltr:tls, 
wcll behint1 pectoral, its distance fro111 tip of snout slightly greater than dt~pth of body; lor~gcst tlorsal 
spine 3 in  hcad, last tlorsal ray clo~~gatc,  being one-fourth longcr than o t l~cr  rays, its length 3.4 in 11c:rtl; 
tliirtl anal spine longest, 4.9 in head; first anal ray longest, 3.4 in I~ead; Imse of anal 1.8 in 1)ase of dorsal; 
caudal deeply forked, lower lobe the longer, 8.5 in body.; 1)ectoral short, sligl~tly longer than ventrals, 
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1.8 in Ireacl, the spine Inore than 1i:tlf lcngtl~ of longeht ray; scales cycloicl, present on Iirad except on 
j i~\ \s  :lnd ill front of rye, very ~iiinute oli all tlw fills cscc.l)t rentriils; 1:ttertll line concur'vnt \\ it11 tlorsal 
outline; ~)er i toi~c.u~~i  dark gray. 

Color in life, dark steel-l~lue, bccoirii~~g paler bclo\\r; :I clefinite deep I~lue stripe fro111 s~lout  bchlo\v 
eye w i d o ~ i i ~ ~ g  on operc,le, iind thence straiglit to contcir of base of candal; belo\+. it  a Iiarro\\, briglit 
golden stripe fro111 angle of mouth to lo\\or part of c-and:il, :ii~d tllen :I fai~iter blue stripe 1)clow tl~ih; 
it 1)lne stripe fro111 eye to u1)per ]'art of g i l l -o l )c~~i~y ,  i~ttersl)acc~ pol t le~~ sliadetl wit11 green; a clec.1) Idr~c 
stripe, not bllar1)Iy dcali~i~vl, fro111 11l)l)et. 1)itrt of eye along eitcll hide of back fo base of ul)l)er c.nntl:d 
1ol)e; nl)pcr fins dusky golcle~i or olivsceous; \~ciitrils yello\\r; an:~l and lo\ver lobe of caudal tlirty 
golden; l)cctor:~l tr:inalacent. 

Color in alcoliol, deep steel-gray, bro~vn above, e:icli scale wit11 a \,cry l~ale  spot, the edge pair, 
lower surfac-c \vliitis11 silvery; a l)ale ~treal; of gray I)el~ind eye to edge of operclt~; dorsal fin gray- 
I)ro\vn like. t l ~ c  baclr; cauclii! and pectoral whitisli; inside of ve~itrals dusky orailge; ve~itrals and alli~1 
dusky; inside of pectoral bl:tckisli bro\v~i. 

Tyl'e, No. 60664, IT. 8. Nat. Ifus. (fieltl No. 08Y(i3), a sl)ecili~e~i 15.25 inelleu long, talren off tlrc 
shore near Ilecin, 0:t11u Islalid. ' 

Tliis species ~ r i ~ i s t  1)e very rare, being unknow~l to the fishcr~ile~i ant1 only tlie xinglc sl)cci111t>11 
lia\ring 1)een obt:~inetl l)y 11s. 

Scctcrtur uzurcris .Tonltl~r & Evcrnlt~~ln, Bull. l J .  S. Fisli Conrlrl., S S I l ,  1902 (Apr. 11, 19OY), 185, Heeia, Oahu Island. 

Body eloagatc, sligl~tly col~~l)ressetl, covered with large scales whic~li are usually sliglitly ctc~~oicl; 
lateral line continuous, tlie pores oftell bra~~cl ied;  1:lrge sc.:~les on t l ~ c  11eatl; ul)l)er 1)rofile of l~catl 111or(~ 
or less ~raritbolic; 111o11tll sniall, low, subteri~linal; teeth iiivstly s~l~:rll, \rariousry l)lare(l; 110 c:t~iinrs, 
invisors, nor n~olars; premavillaries so~ii($\\ liat protractile; ~iiaxillarics thin, iic.arly iis brontl at base as 
at  til), witlrout supple~ilental bone, partly liicltlen by the broad preorbital; l~reopercleel~tirc or sligl~tly 
serrate; ol)crcle ouarliied or with a single spine; eye niotleratc, pl:icc~d higlr; I)ranchiostegcils 4; 1)seii- 
tlol)r:incl~i;e 1)rrscnt; 2 long, u~lbraiiched barbels a t  the thro:it, att:tcllctl just behind tl1o sy111p11ysis of 
tl~c: lower jaw; dorsal lins 2, r e ~ ~ ~ o t e  fro111 eac-li other, 1)otli sllort, the first of 6 to 8 rather lrigli ~l)iiies, 
wliicl~ :ire tlcl~ressiblc in a groove; anal sllort, sin~ilar to the hoft dorsal, \\'it11 1 or 2 su~:ill spines; 
vcr~trals tl~oracic I, 5; air-blt~iltler u s ~ ~ a l l y  present, si1111)le; \.ertebr:c 9 j-14=33; sto1i1~~11 sil)lio~ial; 
1)yloric cwe:~ about 20. Sl)ccies about 40, referable to 5 closely relatctl genera, fonncl ill nll trol~ical 
seas, some species straying nortliward. I f i~ny  of the species are higlily valued as food, csl)ecially 
the 1Surol)eaii ilfitllzis l)(z~.bc~tus and llfullus surnlulctus. 

(1. KO 1cctl1 011 volrlcr rund pt~lntincu. 
............................ b. Tectll of js\vs s11ni11, xubcquul, ill severnl series or tlclrrow villiforul ballds ..lIrilIoidcs, 1). 249 

........................................ bh. Teeth of thc jn\\'s ratlrer strollg, nllet~nnl, ill 1 or 2 scrics.. l'scutl~i),e~tcrrs, 1). 2.54 
ua. Tcctllo~l vomcr trnd puluti~leu, and in boll1 j r~ \v s  ......................................................... li,n~etis, 1). 'L(i.1 

aenus 139. MULLOIDEB Bleeker. 

This genus differs froill Z$)enctrri olily ill tlre tlciitition, t l ~ e  teeth in I~otll  jaws 1)cing in narro\Ir 
villifor~ii l)aildti, none on valuer or palatines. Sl)ecics iiunlerous, elliefly of tlie l'aciiic Ocean. 

Aftilloitlts Blceker, I'crcoidet~, Sepl., 1848, ill I'erll. Iltit. (;ell., S S I I ,  1849 (puuoli~lcutus). 
dlldlolrlc~a Blceker, Ntit. Tijdu. Ned. Illd., 111, 697, 1832 (Jluvolil~cutus). 

(1. Scales ill Intern1 line 40 or morr (40 lo 43). 
11. 15yi. c~on~l)irniti\~ely lrrrgc, 3.B:i lo 3.5 in llcncl. 

................................................ c. ICyo 3.6 in Ircriil; scnlcs 40; r l o  yellow linen on head .auriJln)nnin, p. 250 
ICyc 3.:13 i n  I I ~ I L ~ ;  scr~les 42 or '13: yello~ li~les 011 I~erid ............................................ .ei:~lh~i)rt:s, 1). 251 

bO. lEye slnrrllcr, .I to (i ill lrccid. 
(I. 1Cye very sr1~1~11. ti ill 11o~d; unot~t ralher long, 1.9in hcncl ............................................ .l?flrigevi, p. 251 

............................................... :ld. 1Syc Inwc~r, '1.3 i l l  Iiet~d; S I I O I I ~  sl~ortcr, 2.26 in  hend .Jlalltl~lel~s, 1). 251 
all. Scr~lcs ~ I I  IrrtcnrI line fc\ver thrul 4 0  (dl to 37). 

..................... e. Body cn~npnrt~ti\~cly slcxlrler, dcl~lll  nbout '1 ill lcngtll, head 3 5: sct~lcs 35.. . S ~ I I ~ U C ~ ~ S ~ S ,  1). 253 
ec. Body d~teper, depth about 3 in length; liead longer, 3 in length; scales 31.. .................. .oa?ticolc?tsis, 1). 254 
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191. Mulloides auriflamma (ForskAI). " Tl'eke;" "Ti%ke ula." Fig. 103. 

Heat1 3.6 in length; depth 3.0; eye 3.5 in  head; snout 3.1; interorbital 3; maxillary 3; shortest 
distance between maxillary and eye l.ti7 in longitudinal diameter of eye; 1). VII-9, longest dorsal spine 
1.4 in head; A. 7, longest anal ray 2 in head; svales 3110-6, 42 pores; gillrakers 24+ 8, the longest 2.5 
in eye, serrate, those on longer linrl) I)eco111i11g short and 1)lunt. 

Body oblong, co~~ipressed, dee1)est tl~rough anterior Imse of spinous dorsal; head  noder rate, com- 
pressed, its upper protile not straight, the line I ~ e i l ~ g  slightly concave above eyes, the part anterior to nos- 
trils rather bteep; snoutblrint; lower jaw slightly included; mouthrather smallI)ut oblique; tongue short, 
roontled anteriorly, not broad, thick, nor frecl anteriorly; teeth in a villifor~l~ band in eavh jaw; 
~naxillary 1.3 in SIIOLI~, not quite reaching anterior edge of orbit, wtlrer large, c*o\,erctl anteriorly 
by a sheat11; eye n~otlerate, high, ~nedian; adipose eyelid slight, not nearly halfway to pupil ante- 
riorly; barbels reac~hing to posterior edge of ]>reoperc-le; pseudol)rancl~ia~ well developetl; spinous dorsal 
high, its posterior edge nearly truncate., its base equal to longest spine, distance from anterior base to 
tip of snout equaling distance fronr anterior babe across hody to anterior base of anal; soft dorsal 
slightly conrave; caudal deeply forked; anal similar to soft dorsal, inserted slightly behind it; ventrals 

reaching slightly I~eyond pectoral, tlre ray8 equal in lengtlr, :ur(l equal to longest dorsal spine; lateral 
line concwrrent M it11 thc I~ack; ccalt,s large, slightly ctc~noi(1; entire body ant1 11e:rd st-aly. 

Color in l i f ~ ,  nl)per h:tlf of Ileatl, nape and back rosy rt.tl, richrst on head; lower half of heat1 
white with very light rosy \\ash; hitie wit11 a pale ycllo~v h:tntl a scale wide, from eye to base of c-antlal, 
most di~titict airtt'riorly; lower two-tllirds of cirle vllitc, with a light rosy waslr; fins all pale rosy, 
except ~)ectoral, wllicl~ 11as:l slight lt.rnon-ycllow \\'Ns~I; iris white with narrow inner rosy ring. Color 
in alcol~ol, dusky gray, l i t~s  :11l I J : L I ~ ,  ex(~31)t sligl~t in(li(~;tfio~~s of 1)lac.k on upper posterior edge of 
tlorsal spines. This dcsc.ription I)a5etl clriefly on No. 02986, an example 8.6 inches long, fro~rr 
IIonolula. 

Anotl~er s11c.c-i~nen, IVo. 08479, fro111 Ililo, lratl in lift. 1)ac.k violet rcd with s o n ~ e  slight yellowisl~ 
etlging to sc.ales; ;I I)roatl yellow htripe frotn eye to 1)ase of caudal; a yellonr streak horizontally belo\\ 
eye; lo\vcr part of sitle pale rosy; 11:lrl)els white; fins all light orange, rosy and golden sl~adcd, withotit 
marking; first dorsal darkest; iris retl. 

The collection c.ontains 8 other cxa1111)lrs fro~lr llonolrllu and 4 from Ililo. We have also rxan~inetl 
a specinien 10 i~lclies long, c.ollcctecl by Dr. Jenkins a t  Ilonolulu, a r ~ d  others obtained a t  that p1at.t. 
by the ill6utross. 

This fish is rather vomlllon ill t l ~ e  nrarkrt of l~onolulu,  being taken inside the reef. The 28 
specilllens we have are 3.25 to 14 inches long. 



ilfrillus nuri'anrma Forsk&I, Deucript. Animal., 30, 1775, Djidda, Arabia. 
Af~illusflaooli~ieatris I,nc6p$de, IIist. Nnt. I'oiss., 111. 406, 1801, Ile de France. 
Aftrllus aureovitfattts Shnw, G e ~ ~ e r a l  Zool., IV, 618, 1805, Indian Seas. 
Upcnurs pn~~oli~teatus, Covicr & Valenciennes, flist. Nf~t. I'oiss., 111, 456, Ih.29 (IIe de Fmnce, Bourbon, Bouron, Boraborn, 

hl~nuinnh). 
lJpen,etis tf?l lo~ri~~rix (:uvicr B Vt~lencicnnes, Hist. Nt11. I'oiss., 111, 469, 1829, Trinquernalo, Ceylon. 
Ul)e71ctcs n~iriJa~~ln~a, Cuvicr S: V~llenc.icnncs, Hisl. Xt~t. I'oiss., I1 I, 4(il, 1829 (Red Sm). 
I I ! ~ ~ ~ c ~ r ~ i ~ P a r r o l i ? r e r ~ l r ~ s .  Cantor, Ctlt. XCILIIL)'. Fisl~., 36, 1850 (SCIL oi ~ ' ~ I I I L I I R ) .  

J l t r l lo i r l exp~~r~ol i~ ica l~~s ,  Blceker, N t ~ t .  Tijrls. Ned. h~d. ,  111, 185'2, 687 (\Vahit~). 
Af~rlloirlf~s :r!llo~rieris, Wlceker, Act. Sot:. Sui. Ind. Ncerl., VI,  1859, 8. 
.lfuiloirles riurij[a~~aeici, 1<l1111eingcr, Vcrh. Zool. Bot. Ges. \lric~~,'lsiu, 7.12; Stcindachncr. 1)enks. Ak .  Wiss. \lrien, LXX, 1900. 

485 (LIL~SILI I ;  Iio11o1111u); . Jenki~~) l ,  UulI. U. S. Pis11 C O I ~ I . ,  XXII, l9O2 (Sept. 23. 1905), 464 (Ilonolnlu); Snyder, op. 
cit. (Jan. 19, 19M), V27 (13o1rolulu). 

192. Mulloidee erythrinus Icluneinger. 

Head 3.5 in length; depth 3.75; eye 3.:33 in  heatl; scales 42 or 43; eye large, .66 of snout, equaling 
the length of ~ostorbital part of l~ead  ant1 sorne\vhat lnore than the width of interorbital; barbel 
reacl~ing to under posterior edge of ~reo~)ercle;  f i r ~ t  and secsond dorsal spines of equal lengtl~, iiesible, 
.75 as high as heatl. Color in life, tleep rose-red, back darker; rt hroad goldell band fro111 eye along 
middle of body to c ~ ~ u d a l ;  oblique yellow lines; fins scarlet to orange-red. Recorded from 1,ays:ul 
Island by Stcindat-1111er; not seen by us. 

Afttlloides rtthr,~, ,  Klnnzingcr, Verlr. Zool. Rot. (ies. \friclt, 1870, 743 (Red Sea): not of I,ac6p&dc. 
P~lf~~lloides J ~ r c r ~ r ~ I i ~ ~ ~ u t r i s ,  Kuer, Iteis. Novt~nl ,  Zool. ill Zoologischer, I, 1869, fi9 (Australia); no1 of lAac6p&de. 
17ftilloides erytlrrinrrs I<lun~zinger, Fisclie dcu rothen Mecrcs, 1, 60, 1884, Red Sea; Steindachncr, Denks. Ak. IViss. Wirn, 

LXX, 1900, 486 (LU~SLLII).  

193. Mulloides pflugeri Steintlachner. 

Head 3.6 in length; depth 3.6; eye G in head; snout 1.9; ~naxillary 2.6; interorbital 2.9; preor- 
1)ital 3.8; 1). VII-I, 8; A .  I, 6; scales 3-40-7. 

Rody n~oclerately slender, not greatly arched; head large; snout long, slipl~tly decurvcd; mouth 
moderate, slightly convex; ~nasillary not reaclring front of orbit; teeth on jaws in villiform bands, 
none on palatines; eye su~all,  high uj); interorbital a ~ a c e  broad, convex; prrorbital o1)liqoe; scales 
deeper th:tn long, ~notloatr ly  1ir111; lateral line followi~~g c-ontour of back, the poles \\ itli fe\v 
l)ranc.hes; origin of spinous tlorkal posterior to base of pet.toral, lengtl~ of Ionpest dorsal ray 1.6 in 
htlad; base of spinons d o r ~ a l  1.85 in longest ray, ant1 slightly greater than interdorsal spare, the latter 
being equal to I)asc of soft tlorsal. 

Color in life, I~otly, hc.;~d, ant1 barbels uniform bright red; tlorsals, vcntrals, anti pectoral red, 
with tinge of ytallo\\ ; c*auclal red but \vitl~ ycllo\\r ~~reclorninatir~g; 110 yellow lateral I):u~tl and no blue 
spot on side I)elo\\r ~1)inons tlorhal. Color in spirits, unifor~u rlusky olivaceor~s anti yello\\,~sh, wit11 
blotchings of rosy on I~eittl and lower part of sitlc. 

This specbies does not :y)l)c.ar to I)c C ~ I I I I I I V I I ,  aR only 2 examples were setnured by as, No. 03529, 
23 incl~es I O I I ~ ,  on August 4, 1001, :mtl No. 04113, 21 inches long, both fro111 tlrc. u~arltet at IIonolulu. 

These bpe(.i~nens seem closc to wl~a t  \re have called dl. sccttloc,~~sis, but tliffcr in 11:iving 40 instead 
of 35 scales in the Iatt~ral line, ant1 in the u ~ ~ i f o r n ~  red t~olort~tion, t l~cre  I)eiug no e\litlunce of a yellowish 
lateral bunt1 as in the other bpccies. These specinlens can not br ill. srrt)~oc~~~.sis I)ecansc of the absence 
of n black lateral spot. They do not seem to be Af. preorbil(xlis 1)ecaosc ot t l ~ e  s~ual.ler scales and 
different c.oIoration. T11t.y are not Af. rltber (e~.,~/tl~rinus) as described 1,y (it~ntller in Fische tler Slidset., . 
bet-ause of tlre ~ ~ l o c l l  larger e y ~  and tlie presence of yellow banils in the latter species, wl~icll is also 
haid to have 110 yellow on the fins. 

1Iffilloidexl)$ugeri SLell~dt~cl~ncr, De~~ l i s .  Ak. \\'iss. IVlctl, LSX,  1900, 185, plate 5, fig. 1, Honolulu. 

194. Mulloides flammeus Jordan $ Evenl~ann. " Il'ekc uln uln." Fig. 104. 

Head 3.6 in length; depth -1; eye 4.3 in head; snout 2.25; interorbital 3.5; lnaxillary 2.6; mandible 
2.1; shortest tlista~~c-e fro111 eye to upper edge of 111:txillary 1 in eye; 1). \'II-9, longest tlorsal ~ p i n c ~  1.75 
in Ilead, longest dorsal ray 2.6; A. 7, longest ray 2.7; scales 3-41-6; pectoral 1.5; ventral 1.4. 
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Body oblong, not much colnpressed; l~eatl heavy, broad, the interorhital space broad and slightly 
convex; snout rather long a11c1 pointetl, tlotabruptly decurretl; 111outll r a t l~er  li~rge, sotl~ewllat oblique,, 
the lower jaw but slightly inclutled; ~naxillary I~road, sli1)pirlg for most of its length under the tlrin 
preorbital, its tip not reaching orbit by tlialr~eter of pupil; eye nttlrer large, high, sligl~tly 1)osterior; 
gillrakers 18 7, the longest about 2 it1 eye, serrate; opercular spin? ol~~c-ure it1 adult, 111ore plain1.v 
developed in the young; origin of dorsal a little nearer postc~rior base of soft dorsal tl~nrt tip of snont; 
distat~t~c l~etween dorsals considerably less than stlout, about 2.6 it1 he:ltl; arm1 sit~lilar to soft dors:tl, 
its origin sotr~ewhat tllore posterior; ventrals r:ttl~er long, ruachi~lg slightly beyoncl tip of pectoral; 
caudal deeply forked, the lobes equal, about 1.2 it1 Ilcad. 

Color in life (field No. 03450), bright rose-red, wit11 5 broad crossbands of darker (dear rosr, 
which v:unisl~es very soon after deatll; a very faint yellow Iirteral streak, wit11 yellow slratles ott sr:~les 
below; lower sitle of ]lead rose, snont arrtl lips very red; 2 wavy goldctl stre:~ks fro111 I~elow eye to 
ar~gle of t~toutlr, lower consl)ic.uous; first dor~ :~ l  clear red; secontl dorsal deep reel 011 tlte lower Iralf, 
fading above; t.audal deep red a t  I~ase, fading outwortl; :u1a1 pink, pectoral light yellow; ventral 
tbreallly red; barbels red, paler towartl tip; iris silvery. 

11 color 11otc on specitltens Ijearit~g fieltl Nos. 03054 :lntl 03055 says that they were rosy in life. 
Color in alcol~ol, pale tlirty olivaceous al)o\.e, yello\\isl~ wl~i te  on sides ant1 I)elly; heat1 yellowi~ll 

olive above, pale on cheek and belo\v; a yellowisl~ band froun snout under eye; fills all colorless, the 

PI(;. 10.1.-Mvlloi~lrs J ~ ( I I J L I I ~ C I L . ~  Jord1111 ~'i Kverrn1~1ln; f ron~ tlle type. 

s~)inons clorsal slightly tlusky, all wit11 slight yellowisl~ tinge; ventral# with thc ~nidtlle nlc.~nl)rancs 
l)lac.ltisl~. S ~ l ~ a l l r r  cxa~l~pl r s  s l~ow cor~sitlerahle rosy on t l ~ e  sitles, indicittirlg that the fislr ill life was 
probal~ly retl or rosy ill c*olor. 

This sl)cc.ies s o ~ ~ ~ e \ v l ~ a t  rcset~ll)les Jfi~lloidrs uur~j7amtncc, fro111 wl1ic.11 it tliffcrs in the str~nller (lye, 
larger, more ul)litluo t r~outl~,  1ongc.r ~~laxi l lary,  the longer less dec.urvet1, lrlore po i~~ted  H I I O I I ~ ,  at1t1 fewer 
gillrakcrs. I t  I~ra rs  S ~ I I I ~ ~  r c~sr~~~l ) lance  to A[. l!/lrcqeri, but 11as the eye 1:trgc.r ant1 t l ~ e  s ~ r o r ~ t  1ongc.r ant1 
niore poitltetl. C o ~ ~ ~ p a r c ~ d  wit11 dl. strtttocnsis, i t  11:~s a I I I U C ~ I  larger :uitl rnortb ol)litlnc ~ ~ ~ o u t l l ,  and a 
c.onritleral)ly longer lnaxill;~ry, as well as a differrnt coloration. I t  tlocs not agree wit11 ally of tl~t. 
plates of Ijay, ( i u ~ ~ t l ~ e r ,  or lilceker, nor wit11 ally c~nrrcrrt tle~c.ril)tior~s. 111 life its Imtltlt~l coloratiot~ 
gives it a very I I R I I ~ I S ~ I I I ( ~  ap1)e:lrattce. I t  is foul~tl i r ~  tlce1)er \vatc2r than most of the other s~)ec.ic.s. 

,!I. ~ f l u m ~ ~ ~ r ~ r s  secnls to I)(. fairly abnntlant, a ~ ~ t l  is rc~1)resentt~tl i11 our collectiol~s 1)y $1 speci~nens fro111 
I-Io~~olulu, Ililo, and Kailua, r:tnging frotn (i to 11.25 inches long. 

Yulloiclcs flu~~rnicicti Jortl~t~~ c'i P: \ .C~I I I I I I I I I ,  II1111. 1:. S. Fislr Comm., XXII, 1902 (Apr. 11, 1905), ]XI;, Kailtia; Strydcr, op. cit. 
( J~LII .  19, 1904), 52; (I'nako Bay. I lnwt~i i ) .  
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195. Mulloides samoensis Giintl~er. "llTeke;" " l lkte n'n." Fig. 105. 

IIead 3.5 in length; depth 4; eye 4 in head; snout 2.35; interorbital 3.2; nlaxillary 3.4, sl~orlest 
distance between nlaxillary and cvlgc. ot" cye 1.25 or lcss in eye; 1). \.11-9, longest sl)ine 1.5 in Ilend; 
A. 7, longest ray 2.5 in heatl; 1)cctoral 1.5; ventral 1.6; scales 8-35-6, 37 pores; gillrakers 184 7. 

Body oblong, con~prcssed, deepest t l~ rongl~  anterior base of spinous dorsal; ]lead tnoderate, 
cotrlpressetl, the profile evenly arcllc~d f ron~  anterior lmse of S ~ ~ I I O I I S  dorsal to tip of snout; snout bluntly 
pointed; lo\ver jaw includetl; ~nouth  small, sliglltly obliqnc.; tongne short, rountletl anteriorly, not 
broad or thic-k ant1 not free anteriorly; treth in a villiforn~ I)antl in eltell jaw, no tec'tll on votrlrr or 
palatines; maxillary short, 1.5 in snout, ~n:txillary l)rh:ttl, s1il)l)ing nntler a sll(~atll for 111orc' than l~itlf 
~ L Y  length; eye, ~notlerntc; I~igh, slightly posterior, adiposca lid sotncmhnt de\~c~lopc~tl; 1)arl)els rrt~ch- 
ing gill-openi~~g, 1.6 in head; pseutlobranc.hi:c \\,ell tlevc,lol)ed; longest gillmkers nearly equal to 
tlisnleter of pupil, finely serrate, the last 6 or 6 on lot~ger l i t ~ ~ l )  very I)ll~tlt and short; s p i ~ ~ o u s  tlorsal 
IligI~, posterior ctlgc nearly truncate, its I):~sc cqn:tl to highest spine; origin of S ~ ) ~ I I O I I S  clorsal ~i~icl \ \~ay 
1)etwren tip of snout :nld orlgin of itnal mrasnrctl :tcrosr I)ody; t1ist:tnc.e I)ctwecw 11ors:tls 1.25 in 
snout or sliglltly lcss than 1):lse of soft dorsitl; tlorsitl sligl~tly caont*:~vcl; c-antli~l deeply forked; anal 
s i t~~i l :n  to soft dorsal, it~scrtcd slightly 1)ehintl i t ;  ventrals re:~c-l~ing slightly I)eyor~tl pt~c.tor:tls, the rays 
cacln:al it1 Icwglh, these sligl~tly Itass than longest spinons tlorsal; lateral line concburrent with dorsal 
ontline; scales litrgc, fi~lely ctc~noid; entire body ancl heat1 sc.aly. 

FIG.  105.-dJt~11oi(lrs snnronrxis Gi~ntl~c,r: ttitrr C:lilltllcr. 

Color in altlcohol, above bluis11-oliraccwus, tlw sitlc*s l)cac~onling ycllo\visl1 \vl~itc.: 1)ortlers of the 
sc.ales dusky; llntlrr parts white, :L ycllowisli line nntler (.ye; 1)reo1)c~rc11l:lr etlgc. ythllo\\ i s l~ ;  ;tn ol~scnre 
(larkis13 blotch sotnetitnc.~ 1,resetlt on tnitltlle of sitle under spinous tlorsal; tins it l l  ~ i ~ l e ,  coIorI(~ss. 

Color in lifp (No. 02087), bacslt grc.rnis11 oli\,e; tl~itltllr of sitlcx with n I)roacl (one st.:tle) pale yt.1- 
low l)nntl from cyc to c:111d:11 1)~(11111(~1(~, \vhcrr it gradnall y fatlcs out; chrek \\.it11 2 or :: f:tint ycllo~v 
lines; sitlt. I)(.low yrllo\v I)antl \\bite \\it11 2 very faint yt.Ilo\v lines, 1)rIly \\llitc; fins all whitish, t l ~ r  
~ p i l l o l l ~  iloreal ytdlow on anttrior part; soft t lor~al itnd c-andal waslletf with yello\v. 

A yollrlg c~xi~tn1)lc fro111 TIilo hati I)otly g r ~ c ~ n i s l ~  oli\,e, wit11 a 1)roatl goldell stripe ~vl~itlcll is blac~kisl~ 
in1 life; :I t~natlratc 1)lnc.k spot. t~ntler iirst dorwal; lo\ver fins anti 1)arI)c~Is ~ l l i t e  like I)eIIy; 111)1)er fins 
1)alc olive; 110 trace of red on 1)ody in lift.. 

Tllis sl)rc.ic.s i~\~tlcry,zl,untlant inside the rccfs of Oahn, ant1 it1 bay8 het~vec~l the rocky pron~ontoric~s 
nhout Ililo, bring often ia1<(.11 for bait, but it is known only from tile Il:tw:tiiat~ Islands anti Satnon. 
Onr collcc~tions c.ontnin a fine series of I52 spec.itnens, from 3 to  13 inches long. 

Mulloirl(x sn~~roo,xix ~nl~t l lcr ,  l?isi.l~c ilcr Siitl~cc, 111, 57, p1. I:%, lig. 13, 1x71, Apia: . lr~~kil~s. 131111. IT. S. Piwll I:o~nm., SSI I ,  
1902 (Scpt. P3, lYOY), PFS (Ilonoluln). Snyder, 01' cit. (JILI~. lY, llK)4), 527 (11~1101ulu). 
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196. Mulloides vanicolensis (Cuvier & Valenciennes). 

Ilead 3.8 (4.75) in length; depth 4.33 (5.25); D. ~ I I I - r ,  8; A. 11, 6; scales 2.5-36-6. 
Uody rather slender; ventral outline almost as rnuch curved as dorsal; profile gently and nearly 

evenly curved fro111 snout to first dorsal fin; caudal peduncle tapering cvcnly from dorsal ant1 anal to 

the caudal fin. :~nd nearly eclu:tling length of Ilcad, its least dep t l~  2.83 in its lengtl~; snout 

short, bluntist~, 2.75 in Irtlatl; mouth small, maxillary reaching posterior ~~os t r i l ,  2.8 i n  ]lead; the 

I~ands of villifornl teeth very narrow; in front 2 series in each jaw, 011 the sides only one; eye large, 

1.25 in snout, :3.5 in hcatl; interorbital spare mocleratcly convex, H i l l  hcatl; ~lpright li1111) of 1)r.o- 

percle straight; ol)ercular spine srnall; gillrakers dentler, 2.5 in ~naxillary, 7 i n  llr:ltl, abOllt 25 011 

lower limb of arch; i~arl)els 1.66 in head, c~xttwtiing l~eyontl posterior nrargin of rye; st*ale~  noder rate, 
ctenoitl; preorbital s~nooth;  tlorsl~l fir18 nlotlerate; spines of first tlorsal rathrr \\ e:llz, clepressible into 
a groove; Arst s ~ ~ i n e  \,cry ~r~ inn te ,  secontl alltl thirtl longest, 1.3:-: in head, those followi~~g evenly 

decreasing ill height to the eighth sl~ine, whic.11 is 3 in Ilead; first ray of srcontl tlorsal fin unbranched, 

sho~t ing  no articulations, having tile appearance of a true spirrca, slightly hhorter than last soft ray, 4 
i n  head; secaond artic.nlate ray containetl 1.8 t i ~ ~ r e s  i n  the Iligh(~st (1ors:Ll s1)ine; c*:~ullal well forked, its 

longest rays 1.25 in 11e:ltl; anal \\it11 2 spines, the first of ~vhich is very ~ n i m ~ t e ,  otl~er\vist> similar to 

soft dorsal, though a very little Iligher; pecstorals 1.6 in 11cwI; \rentrals 1.33 in  head; air-bladder mod- 

erate; peritonenn~ black. 

Color in sl)irit.e, grayish green above lateral line, lighter l~elow, wit11 yellow 111etal1ic luster: 

n~inute black ~~unc. t~~lat ions on scales :tbove Iatectl lincl, none l)elo\v. 

L~)eiieris ?'u~bieolc?rxis Cuvicr B Vt~lencierl~res, Hist. N R ~ .  I'o~sR., VII, W ' ,  18i1, Vanicolo: Smith & Swnin, iJroc. U. S. Nut. 
Mus., \', l8l(". 131 (.lol~nston Islun(1). 

Jliilloid(?i r1urticol(,?isih', Blreker. Nnt.Tijds. Ned. Ind.,IV, 1853, 001 (Ternate); (:iint,llcr, Ci~t., I ,  404, 1859 (seas of Ternate and 
Vtinicolo); Bleeker, Kn~rm. Spec. l'iso. Arclrip. Indip., :l9, I859 (nnlne only): Hleeker, Corls]lrrl. Spec. I'isc., 6 (Hal- 
rnuhenl, Ternate, Arcllip. Molurc~a; name only); Hleeker, ltcvinion hlulloiiles, 14. 1874 ('l'criinute; Snngir). 

Genns 140. PBEUDUPENEUB Bleeker. The Ooat-Fishea. 

Body oblong, compressed; nrouth moderate, nearly horizontal, low, the jaws subequal; eye large, 

high, post,erior; o1)ercle short, ctcc?~), with a posterior spine; both jaws with rather strong unequal 

teetlr, in 1 or 2 series in each jaw; no teeth on volner or palat,ines; lips well developed; the l)one which 

forms a hook over the ~naxillary less developed than in ~ I I ( L I I , ~ L . Y ;  interor1)ital space concave ant1 narrow; 

opercle ending in 1 spine; 1)arl)els nearly as long as head; scales very large, son~etvllat ctenoid; 

lateral line continuous, its tubes ramifyi~rg on eacll scale; head coverer1 t\~itll large sc-ales; first dorsal 

wit11 about 7 spines; an:tl with 2, the first very short,; caudal fin forked. Species r l~l~~lerous in t,he 

tropical seas. 

I'se~~rlnpe?is~rxB1eeker, I'oisn. Cotc(lc Quinci...Tnn .. 18G2, in i'erl~. Holltn~ds~:l~. hlnats. Wet. IInar., X\TIIJ, 56, I865 (j)l'aye?zsis). 
Ihl'u~~c~a~rts Bleeker, Ned. Tijils. I)ierk., I, 1863, 234 ( 2?1e?i~tis Durberi?ius); Bleekcr, Verh. Kon. Ak. Wet., XV, 1875, 

Ileviuiorl hlulloides, I7 (burberirrl~h'). 
C~,c?zeus Bleekrr, first restricted to l)(fc~x~'icrl!~s; not of Cuvier. 
i111dll~gpeneus 1'ot:y. Synopsi~, 11, X O i ,  1868 (?rrarril~~lzts). 
lirachynrtrllrrs Bleeker, Archiv Neerl., XI. 3% 1875 (t(~/r(~.s11il?i~). 

u. 1Sye s~null, 6 or more in Ilea~l. 
b. Body long, tapering, back (80~~~i(ierut)ly elevnted, \vitl~ont nlternati~~g bands of pale rosy and dnrker red; pectoral 

............................................................ I ) I I ~ I I I ~ H I I  red or (lull rosy.. .clrr!/scr!ldrox, p. 265 
bb. Uody ratl~er short and rlrep, rnnc!ll compresaeil, \!-it11 nltcrnnting t,ands of p ~ ~ l c  rosy tirlrl dt~rkcr red; 11eotornlrr 

yellow ................................................................................ i~iult~asciatus, 11.256 
ua. ]+:ye larger, less tlln~l f i  in head. 

c. Eye ~rlodcrnte, 5 or Inore in head. 
d. Barbels long, ret~c.hirig to or beyond gill-ope~lings. 

e. Body slc?ndcr, not greatly cl)mprrssc!(l, clcptlr about 3.4; t~nrbels golden.. ..................... .chr!/sone?nt,s, p. 258 
ee. Body sirort an11 stoilt, ron?iiderably yomprerrsed, depth tinbout 5;  t~arbels blackisl~ .......... .:. . b(fcrsc.i~rtztr, p. 268 

dd. Barbels not retrr.l~ir~g gill-openingx. 
f. Body robust, rleptll ~~bont X.(ili in total lengtl~. 

(1. Heud colnparutively nllort, t~bollL 8.35 in lengtlr Lo base of cl~udal; scnlcs 31 ................ .rins.qilnbr.ix, p. 259 
g!/. lIend lollger, :3 ill lcllglh to base of cktlltlal; N C U I C ~  28. .  ................................... .l)lerlr~osti!/niu, 1). 2G0 

ff. Body rattler slender, 4.75 to 5 in totnl lengtl~ .................................................. frfitercalr~s, 1). 261 
cc. Eye less tllun 5 in ilcud. 

Ir. Body rt~tl~er sl~orttrnd stont, depth ttbol~t 3.5 i n  lengtll to txxse of CILII(I~I;  eye 4.7 i l l  Ilend. .porj~h!/rei~s, p. 262 
hlr. Body rather slender, about 4.33 in lengtll to bust. of cuudul; eye larger, 3.6 ill head.. ... .prcorbitulis, p. 263 
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197. Pseudupeneus chryserydros (IJar6l)&dr). "dlotrno kecr." Fig. 106. 

Ilead 3.25 it1 length; tlcpth 3 . i ;  eyr.6.5 it1 head, in snout 3.5; snout 1.9; ititcrorbital 3.5; tnasillary 
2.4, tnaxillary to eye 4.3, or 1.75 tinles eye; I). vrrl-9; A. 7; scales 3-30-6; longi.st dorsal spi t~e 1.5 iri 
head, longest my 2.6; longest anal ray 2.3; pcctoral 1.5; ventral 1.4; distanre I~eiwecn dorsals 4.4 
in head or 2 in bast. of spinons tlorsal or 1.9 i t1 that o f  soft dow:~l. 

Body lot~g, tapering posteriorly; back consitleral)ly elevated, the profile rising in :1 straight litle 
fro111 snont to occiput, then(-c gclntly cnrvctd to origin of spinons dors:tl, fro111 which point it descends 
in an approximat(~1y srraight line to c*antlal pc.clnnc-le; \,et~tral outline nearly straight, the axis of the 
body tnurli I)elo\v ~nedian line; ht~t t l  rather l:trge, caottll)rc~ssc~tl; interorbiLd s1);lc.e niotlrrattlly broad, 
rery convc.x; snout long ant1 blmitly poit~tetl; ntouth rery low, ~notlerate in size, sotnewhat oblique; 
lower jaw slightly incll~ded; n~nsillnry rery broad a t  tip, the upper cdpe crtrvetl ul)ward; eye stuiill, in 
posterior lialf of head; teet l~ oti 1)oth jaws, r~1t11c.r large, 1iot1(~ 011 v o ~ t ~ e r  or ~)ali~tines; barbels long, 
nearly equaling lteacl autl just reaching base of vcntr:~ls; fins tnotlrn~te, origin ol sl~inous tloraal a little 
nearer posterior base of soft dnrsal tlinn tip of sttout; t l is t~~nre betwet .~~ origins of clorsals equal to dis- 
tance fro111 stloat to edge of ~)reoperclc; c~antlal ~iioder:ttely forltrd, l o b e ~ ~ q u a l ,  length slightly less than 
distanc~e b~atwecn origins of tlorsals; gillrakers 20 1 i ,  stkrrate, lotigest two-tllildh diatrleter of eye, last 
few on each li111b short and blunt, merely rudiments; scales large, lirm, deeper than broad, the mar- 

gins finely toothed; lateral line follo\ving curve of back, the. pores eac41 with :3 to 6 branches; 3 scales 
between dorsal fins, 3 rows on c.lieck; a. series of long illncoas canals cstc>ntling i io~v~~\vard fro111 eye 
and forward across snout to tt~axillary, these profusely branc~l~c.d a~~tcr ior ly.  The al)o\,e description 
based chiefly o t ~  a specimen (No. 03850) 12 in(-hes long, from I-lo~~oluln. 

Color in life (No. 02920) dark leadell plirl)le xl~adetl with rc.tl on side; nape yellowisli; a large 
conspicuous or:1nge-yellow blotcli on caudal pcdr~nclr above; violet ~triljes radiating frorn eye, \\,it11 
orange and olive-yellow interspaces; rh(.ek \ r . i l l ~  bluish and yellou~ish stril)es, iris red with yellow 

' ring; barbels gl-t~yish, dusky a t  base, the tips yellow; fins :dl blnc-blncsL; soft dorsal and anal with 
bky-blue streaks between rays, then turning oblicluely upward tu11l backwiirtl, olive sllades between 
the blue ~itreakx; first tlorsal blac~kish blue, with \.iolet bc>twt.cn the rtlys; peltoral blitckish a t  the l)ttse, 
the tip porplish-red; ventrals I)lne-blacbk, paler t l ~ a n  c-a~~tlal. Sl~ec~irnen No. 03425 \vas in life wry  dark 
llro\rti; enell scale dark blue a t  base, goldell on pster ior  portion; 1)lur lines radiating fro111 eye, wit11 
golden i ~ ~ t e r s ~ a c e s ;  side of head wit11 Ijluc nud golden lines; tlorsals a r ~ d  ventmls very dark, with 
golden markings on n~embranes; ~,ec.tortll liglit rosy; anal crossecl 1)y golder~ bands parallel with body; 
caudal nearly black, an orange si~ddle 011 upper side of caudal pedu~lcle. 
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No. 08956 (sonlewh:it faded), fronl Honolulu, 7 inches long, in life \\as l>urplisll olivncc.or~s; upper 
parts tlarker, lower parts p:~lest; 2 sllort I)lric' lines above (,ye, 3 paler 1)111c ones extc~~ci ir~g I):tck\i:lnl 
from eye to postcrioredge of operclc, :3 sin~ilar lines extending forwarcl from <.ye, the lower one longest, 
all tllese separateti by 1)rassy yellow lines of si~nilnr widtll :~ntl Ienytll, a brassy ycllo~v line fro111 nl)per 
end of pre~naxillary to lower edge of eye, wliere it  is sligl~tly i ~ ~ t e r r n p t ~ t l  by bluc, tltcn continuing 
acbross opercle; below this a broader 1)lnish stripo, below whicli is another 1)r:~ssy yc.llow one, follo\vetl 
I)y an intlistinct blue stripe and that by a faint yello\v one on ~ r ~ i d d l r  of elleek; tip of premasill:~ry 
brassy; sitle a1)ove lateral line with 2 series of small I)lnc spots; I)r.low lattbral line 2 or 3 indisti11t.t 
series of yellowish spots, t l~c~se plainest above pec.tora1; rich rctltlish orang(. raddlc. on allttv.ior portion 
of cantlal ~)etlunrlr reaching lateral line on each side, the lower series of blue spots f:lintly cvitlt.111 
tl~rongh its base; o1)ercle rnixetl purplish, brassy, I~luish, ant1 I)row11is21, ~dg(1 I~inis l~ I)~lo\v, I)rowl~ihl~ 
above; spinons dorsal with ray8 p~~rpl is l i ,  nle~~ll>l'anes )>ale illisky; soft tlor6:ll d:trk ]>ur]>lisli xt base, 
the outer third \\ith :d)ont 5 clrrvetl narrow I~rassy lines, separatrd by sim~lar ~)nrpl is l~ ones; c.;~ntlol 
dark 1)url)lish; an;d p:dc p~~rp l i sh  with about 4 greenish yellow stripes; pectoral (lull rosy; vc.ntr:~ls 
witti rays pale purplish or bluish, merr11)ranc~s  lightly yellowis11; barbels grayisl~, tips yello\\ ; i rk  
yellow. A spc~c~ilnen (No. 0:34(i(i) from Ilil ) hat1 in life the grolr~~d-color purplish rose inclining to rc.tl 
rather t l ~ i ~ n  to t11c usual livitl purplisl~ lcac!-color; almnt 0 faint violet c-ri~nson streaks along the ro\\s 
of nc.ales, these s t rcak~  separated by orange radiating frorn eye; barl~els flesh-color, the11 livitl l)lnisll, 
tllen w11itis11; I>iu*k of tail brigllt golden shaded with ormlgc; dorsal livitl ~)urplish, rays violet; second 
dorsal 1)lackish purple a t  base wit11 oblique stripes of golden olive on violet above; caudal tlirty violct, 
the nleml)r:~nes olive., the rays violet; anal pale violet with oblique streaks of golden olivc; ventrals 
light violet ar~cl olive; gectorttl reddish flcsll-color, a curved tlarker bar a t  I):ise; iris red. A ~ l o t l ~ e r  
large spc.rimen fro111 IIilo in life \vau very bright violet gray blue; t l ~ c .  cantlal brilliant \)lackisll violet. 

Color in spirits (KO. 3850), tlirty white or light olivaccous on 1)ac.k and 111)per p:wt of sitle; Io~ver 
part of side ant1 belly c.1earc.r white; head rusty, evitlence of a (lark bar across cal~dal pccl1111t.1o :tnd 
ollc untler soft tlorsal; top of caudal perluncle with a large wliite area; spinons dorsal, 1)ec.tor:~l : I I I ~  

vt~ntrals, uilifor~n pale; soft dorm1 pale, cro~setl 1)y about 5 narrow o1)lique tlarker bands; nn:11 sitl~ililr, 
the n~arkings nlore obscnre; caridal solnewlrat yellowish. 

Color in spirits of anotller examl)le (No. 02?20), heail antl 1)otly rather uniform olivat.rolw Ijrown, 
darkest on bark, palest on belly; tip of snout dark, chrekn ho~llewhat lighter; c-autl:rl pcdnnc*ic ante%- 
riorly wit11 a large \vhite saddle; clorfial, cautlal, amcl anal fins all blue-black; ventrals so l~~r \ \~ l i :~ t  paler; 
pectorals pale. 

Onr co l l r r t io~~ contains 18 spc.c.il~lcns of this species 3 to 15 inches long, antl JV(. have c ~ s : ~ ~ ~ ~ i n c ~ t l  (i 
speci~rien~ collected by Dr. Jcnkills and Dr. Wood. Thir H]>v('~cR is generally alioutlant in the n~arkets, 
~vherc. its livid pr~rplish rolors contrast strongly ~vi th those of tile other spccbies. 
111111 ~ I I J I ~ I  Lat~6l)i~lt~, Ilist. Nut. I'oiss., 111, 400, 1801, Ile de France. 
? Sci;t.?lri cilirrtr~ I,trc~i~pi.ile, Ilirt. NII~. I'oiss., IV, :\OX, 18V2, no locality. 
? ~ ~ I I U I L Z  1.ndirrt~i8 S~ I ILW,  CIc'nei-111 2001.. 618, 1803, :~flcr N. rl~~(/sr~(.rIro~, Indian seas. 
1 )IC)I~ILX I - / I ) . ! / ~ I , ~ ~ I ~ I . I J ~ ,  C I I V ~ P ~  & V U ~ C I I ~ ~ S I I I I ~ R ,  IIist. Nat. I'oin~., 111, 470, 1828 (Ilc (lc Frwncc; IIw\v1~iit111 I S ~ I L I ~ ~ H ;  Ii011rbo11; 

C o r t o ~ i ~ n ~ ~ < i c I ) .  
I ~ I ~ . I I I , I ~ X  i~~~a~rtrul~ilttx Bellnett, IJroc. Committee Zool. Soc. Londor~ for 1830, 60, Mauritius. 
f j w ~ , r , l c l i  I ~ I ~ I ' I L X  (;i~cri~l-BIc~ievillc, Icoll~g. Ri.glre Aliiillill, l V ,  111. 10, fig. 4,  lRU-1X~I~I. 
Ifi~l,ttr,ccx I)L!IC~~IIIIIIILX I3leekcr, Act. Soin. Sci. 11~1. Nberl., I, 186Ii, 4.5, Manado; (>iillt.l~er, (:IL~.,  I, 409, 1859 (Sellof M1111edo.) 
MuIEII~. O Z J / C I ~ J ~ I ( L ~ I ~ ~ ~ ,  I'l~yfl~ir. Fi~heu ol  Z ~ ~ l ~ i b l l I ' ,  41, IRliC (21ulzib1~r; hI111Irili11s; SCIL of ~ I I L ~ I I I ~ O ) .  
1411~111~11x ehr!lx~).!/lhr~i~, (:iil~thcr, I'.ist81i~ dear Siid~ee, 111, 60, 111. 45, fig. A, I8i5 (l'olyi~csi:~). 
I'~LI.IL~I~~PIL.S ~!~I . / I IS~O?I~IIX,  S t ~ i l l d ~ ( ' h l l ~ ' ~ ,  1)t.lik.q. Ak. \\'iss. W i t  11, I X S ,  1!J00, 481; ( I ~ O I I ~ J ~ I I ~ I I ) ;  11oL o f  Ir:~ci,~~i~clc. 
I '~CI~~/I(~I<?C~~IR C/I~!/~(.P!//~PO~, .T~l lk i l l~ .  Ii1111. U. S. Pi~h CO~~UI. ,  XXlI, 1802 (Sept. 23, l805), 4G4 (Ilolroluli~); Sliyder, '11,. oit. 

(51111. I!), 1904), Y27 (IIo110111111). 

198. Pseudupeneus multifasciatus (Quoy & Gaitnard). "Jforrno." 1'l:tte S S I  I .  

I-Ientl 3.2 in lcngtll; tlel)th 3.5; eye 6.25 i n  Ilr:~tl; sllo~lt 1.8; intrrorbital 3.75; ~r~usi l lary 2.4, 
nlaxillary to eye 4.4; 1). r~rr-9; A .  7; scales 3-29-5, 

I3otly ratl1c.r short ant1 tleep, ~ n u c l ~  corrll)rt~sretl; t l ~ e  1)ac-k little elevated, tl~ct rrntr:tl outline caon1- 
panitivcly straight; 11c:ul ra t l~er  large; slront long anil proj(~.ting; nlorltlr lilrge, sligl~tly o l ) l i c l ~ ~ ~ ,  lower 
jaw incln~letl; 1naxi1l:~ry very 1)roatl a t  tip; tccth ra1llc.r la~gch, widcx-set in  a s in~l t ,  ro\\ in c;it,ll jaw, 
none on vomer or palatines; eye small, in posterior half of head; barbels ltr~ig, reacl~i l~g licarly to 
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I~ase cf \7entrals, 1.26 it1 Ilcatl; interorl)it:~l s]>acci 11iglt :~tid very C U I I \ ~ ~ S ;  01~er(~111ar spi~ie  snlall, 11:~t; 
tiny large, i11tersl)aee I ) U ~ W C C I ~  ~ O ~ S : I ~ S  . 3  gr(b:~ter t11:lti (lia~lieter of eytL; origin of s l ~ i t ~ o ~ i s  dorsal ne:trcbr 
1:tst tlorsal ray t11:tn S I I O I I ~  l ~ y  :2 ( l i s t a ~ ~ c ( ~  (~1~1a1 to two-tliirdrj (li:~~t~c,ter of eye; longest clo~,hal .sl)il~c. 1.4 
ill 1ie:ltl; 1)ax of sl)inous dorsal 1.5 ill  lottgcxht ray. tllircl tlorsal ray 0 ill longest s1)il~e; l i l ~ t  (lorr:ll rity 
n~ncli produr-ed, nenrly rc.:tc.l~ing ))as? of c.:1utl;tl, 7.3 i ~ i  longest tlorsal spill(.; cautlal ~ ~ e t l u t ~ c l e  r:ttllc>r 
sllort, rcarcely csc.cctling snout; :~tlal s i~~i i l a r  to hoft tlorsal, its origin ~ o t t ~ e w l ~ a t  ~)ostcrior, its t l~irtl  rtty 
2 ill lottgest dorsal   pi tie, last :tttal ray ~~ro~luect l ,  its length 1i:~If gre:~tchr t l ~ a n  that of tliird ray; c.:tndal 
~~totleri~tely forkc.tl, the lobes ;L little grc:ttc~. t l~al l  l o ~ ~ g c ~ s t  dorsitl xl)i~ie; 1)ectoral r l~ort ,  :~l)out 1.5 it1 
I~ead, not rcitcl~itig tips of ventrt~ls; vcnlrals lonp.r, 1:5 it1 lietttl, their til)s riot reacllir~g origit~ of anal 
I)y dist:tt~ce sliglltly greater tllittl di:t~~icltcr of (ly~L; scales large, not very firtil, t11'~ etlges ii~lely anti 
ol)scarcly c te~~oid ,  I:~t'ral lir~c. 1)arallcl with tlic b:~c.k, tile gores  lot ~lutricronsly hrancl~cd, llic bri~nc*lics 
nut~~berilig 5 to 8. 

Color ~ I I  life, body with alternatittg 1,ttntls of p:~lc rosy rctl itnd dztrkrr red; t l ~ e  snout and Iic~ad to 
I)cyo~itl eye ~111oky red, tliell a broatl (lark red I)alltl covering hotly fro111 cyc to origin of Y ] ~ ~ I I O I I R  dorsal, 
this with so111e 1)lac.lc l)lotclies, 3 or 4 in front ol (lorsol, one on l~ut~icral  region, itnd vtle 011 salier~t 
iuiglc of ol~crcltt, a pale red bantl as I~road ah biirc of r l ) i n o ~ ~ s  ~lorsal :troult(l the body ulldrr the I)asc of 
s l ~ i t ~ o ~ i s  (IOrbill, beliil~d this :L double dark red bmld arom~tl body froni last t1orr:tl s l ~ i r ~ c  to eighth tlorsal 
ray, tllis I)atrtl \zit11 n1uc11 b1ac.k al)o\.e, but scarcely nliy below lateral litle; liest a 1)alr b211id around 
:t~itcrior end of cnntlal ~)ctlut~elc :nicl n~itler last dorsal ray, follo~vctl by :L 'lark b:u~tl around r~litttlic of 
ca~~tlnl ~)rtl~~~tc.lc.;  ~)ohtct.ior 1)i~rt of c#antl:tl petluttcl(. mitli it pule ring; spi~ious tlvr.sal rosy at base, 1)lac.lr 
on tlist:~] portiol~, a little yellowin11 in center; wi t  ( ~ o I ' Y R ~  gree11isI1 yellow : ~ t  I~ase, tllc outer tjtrech-Courtlls 
l>lac.kisll, \I ill1 5 or (; tl:irro\v pillk lit~os 1)aralk~l \vitl~ t l ~ e  border; anal sitililar, the pinli l i~tes Lvigl~ter 
i t ~ ~ t l  sc~1):ln~tetl 1)y olivacc~or~s lit~c*; 1,c.ctoral :tl\vays pello\\,, rosy otr basc and in i~s i l ;  \~ctttrals rosy 
wit11 csross litlcs of wllitibh, tllc tiuterior 1)ortlcr 1)lac.kish; cbitudal dull rosy, cdgcs I)li~clr. 

Otl~cr  ( ~ X ~ I I I I I I C S  fro111 Ililo were, ill lifc, t l ( ~ b p  ro.scb red, t l ~ e  oltl ones I)c~cu~i~ing darker or tlitrk pnr- 
])lisll cllerry-red; cI:ulr ba~ids of blac.lr witll red o\,c>r the 1)lac.k; ])ale 1)illltl under first tlocsal \\rhitisl~ 
at111 sI~:~de(l wit11 golden; tlie one ulider soft dors:ll sit~iilar but fai11tc.r; heales of all upper parts vci~letl 
witli cleeper rctl, iirst sotlle 1,rigllt red rliatl(.tl 11 ith orange; scc~ond tloraal black, lllc rays rcvl wit11 
lorigitudinal retl fitreaks al)ove; allal blac.kisli above wit11 lo~~gi tu t l i~~a l  streaks :~bove and irrc.gular 
1)roatl lines of \,iolct; cuutlitl \violet red, tile outer ray violet blac*lc wit11 a sliglit pale ctlging; pc.ctor;tl 
goltlet~ cri111so11 at  I)asc~; \ ~ l ~ l t r ~ ~ l s  dxrli red, \ritli wavy strealrs of olirc at111 \violet; barb& piuk \\,it11 
crealri colored tips; i ~ i s  sc:trlc+; young with the til)s of barl~ela Iwigltt yellow. 

No. 02988, a yout~g il1dividunlG.5 i ~ ~ c l l c s  lo~lg, tliffcrs ~~l:irke(lly in color. It  show(~t1 in lifc it ge~~c,r:tl 
color of tlirty wllitc with sca:~rcely a tracac of rosy; I)ody \+it11 6 11alf-l~ars of I)laclc, the first a(-rors nal)c 
ant1 do\rlt to lower etlge of eye o11eac.h sitlc.;' tlic secotld itt origin of dorsal ant1 dow~i  to basc of ~)et.toral; 
tile tllircl itttlistinc*t fro111 ntit1c.r rpinor~s dors:~I to 1)ectorill; follrt11 at 'ros~ i):bck 1)~f \\ 'ell (iorhi~ls at111 
rcaehit~g two-tliirtls do~.11 ~itXe; tlie 11t '~t f1.0111 iil~terior Ilillf of soft dorsal; tile 1:1st a t ~ d  1)l:~ckest ;L( '~OPS 

cit~itlal ~)etlnnc*le ~ 1 1 1 1  (10\vrl side; llot~c of these ~linltes $1 c.onipletc rit~g; fins reset~lblitig tl~ose of it(1tilt 
it1 color, 1)11t 11i~Ier; iris ~1i11l~is11. 

Tlte al)o\rc t1vscril)tion I)ased r~ l )o~i  :I r~)cc.itiletl (No. 02185) 10." iil~cllcs long, fro111 IIot~olnlri. 
Sollie of tlie .rpcc.i~i~etis arc sliort(:r all([ (le('11c~r. T l ~ e  til)(~eit~s is one of tile tnost i~k)~itid:~t~t of the 
1Iawaiiari fisllc.s, illways fout~tl in tho 111:rrkc.t~ iu~tl cor~spicuor~s lor its ])right c-olor. 0111. c.ollcctiotts 
contain 85 H I ) ( ? C ~ I I I C I ~ S ,  ra~igi t~g in 1011gtlt 1rv111 4.5 to 10.05 ~IICIICY, fro111 IIolioltill~, Ililo, liailu:~, Laytiat1 
J81~llt1, and l'uako Bay, Ilirwoii. 

~lr~cllrls r~rri l /~~isci(~lrrx Quay & C;II~IIIIL~A, Voy. Urt~l~ie, %001., 330, 111. 59, lig. I ,  ISSI, Oahu; Maui. 
~(llcllerrs lr~vctsci(t/~(~, (:11vier & V L L ~ C ~ I ( ~ ~ C I I I I C S ,  IlisL.  NIL^. I'o~ss., 111, .tlifi, lLi'l!) (S ILI I~IV~CII  I L I ~ ~  ( : I L ~ O ~ ~ I L C  i s l t i t~d~) ;  SLrccLs, 1I1111. 

IT. S.  NIL^, llils., No. 7, 71, 1877 ( I l o ~ l o l i ~ l r ~ ) ;  Uiinltlcr, ltelli. Sliorc l.'isl~cs, Clltillcl~gcr, Zool., I, ~ltirl  \'I, h9, 1880 
(IIouollllll): llllt o f  1,lloi'~lL\dr. 

r/l,e/bora ?'( . l ( fc~.  SllliLl~ ~k S ~ V L I ~ I I ,  l'roc. U. S. NIIL. MIIS. 188" 130, Johnston Island. 
I'uJ'rll~f'11c.ris tri,f~rx(~i(~trrs, Stei~itl~rcl~ncr, Ilc~iltw. A k .  \\'is% \Vicn, I,SX, 1900, 486 (IJo110111111; IJIL~SIIII). 
P~et~dt~~~c~r(,as ~rrir~//(f~~scicltrrs, JellBil~n, Ijull. U. S. Iris11 COII~III., XSII, 19w2 (Scpt. 29, 19O:i), 451; (11o~1~1~1~); Sltytler, 01, cit. 

( Ju~ i .  19, 1901), [in (I'ut~lco U I L ~ ,  IIsw~lii; 1,l~ystln). 
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199. Pseudupeneus chrysonemus Jordan & Evermann. Plate SXI. 
L 

Head 2.8 in length; depth 3.4; eye 5.3 in head; snout 1.7; interorbital 3.5; maxillary 2.3; I). 
VIII-9; A. 1, 7; scales 3-30-7. 

Body slender, not greatly cornl~re~sed, the back gently and rather uniformly elevated from tip of 
snout to dorsal; ventral outline slightly convex; head moderate; snout long, bluntly pointed; moutli 
moderate, slightly obliqoe, the lower jaw included; lnaxillary broad at  tip, falling short of vertical of 
orbit by diameter of 11upil; interorbital space convex; eye small, in posterior half of head; teeth rather 
large, in a single band in each jaw; barbels long, 1.2 in  head, reaching nearly to base of ventrals; 
operc~ilar spine sn~all;  tins rather large; third dorsal spine longest, 1.5 in head, or equal to distance 
fro111 tip of snont to rnirldle of pupil, third ray longest, 3.2 in head; base of spinous dorsal 1.4 in third 
spine; base of soft dorval 1.4 in longest spine; origin of spinous dorsal nearer last (Iorsal ray th:tn tip of 
snout by lor~gitntlinal dian~eter of pupil; tlistance between clorsals 1.5 in eye; length of caudal peduncle 
1.5 in head; pertoral long, pointetl, slightly f:tlcate, 1.4; ventr:tls slightly longer, 1.3; last anal ray 2.9, 
eqnal to bast. of fin; c:tudal s h a l l o ~ ~ l y  forked, lobcs 1.3 in head, ~ilitltlle rays 2.75 in upper lobe; scales 
finely ctenoitl and o b ~ c u r e ~ y  tlendritic; lateral line concurrent with the back, the pores with few 
l)ranclieu, the nntn11r.r usually not exceeding 5 or 6; 2 scales between the dorsals, 8 on dorsal side of 
caudal peduncle; peritoneuln son~ewhat silvery. 

Color when fresh, deep scarlet red, especially a shade from sno~it  tl~rough eye toward tail; first 
dorsal plain scarlet, ~econtl paler golden with oblique stripes of scarlet and yellow edge; caudal orange, 
reddish at  base, yellowish at  tip; anal. like secorltl dorsal; pectoral pale orange; ventrnls deep red; 
barbels bright yellow; iris red. I n  life, a pale streak backward from eye to middle of aide parallel 
with back; side with 2 blotcl~es of deep red; a row of dark spots along barns of both tlorsals; young of 
3 inches, frorn the rock pools, in life, dark olive-green above with a dark olive streak along lateral line 
and 3 dark shades nnder first dorsal, second tlorsal, and back of caudal peduncle; tip of first dorsal 
cherry-red, edged with white.; second dorsal and cautlal translucent, scarcely reddish; ventrals and 
anal bright cherry-red, former tnesially dusky; barbels golden. 

Color in  alcohol, pale yellowish; each scale below dorsal with brownish edgings, 8enerally most 
distincat in young and often entirely disappearing with age; a series of smaller obscure spots along 
median line from opercle to tip of pectoral; sides and under parts with faint traces of rosy. 

This species may be known by the series of dusky l)lotcl~es along each ~icte  of the dorsal fin and 
by the simple strurture of the lateral line. I11 life it is a t  once known by its golden l~arbels. 

The above description I)&¶ecl upon a specimen (field No. 03929) 8 inches long, obtained a t  
Honolulu, in 1898, by Dr. Wood. Nre have exanlined 4 other specimens of approximately the sallle 
size obtained a t  the same time, and numerous exatnples collected hy us a t  Honolulu and Hilo, which 
range in length from 4 to 8.5 inches. 
Ps~l~dupeltet is  chrysone?rilis .10rdur1 & Evermtrriri. Rnll. U. S. Fish (:omrn., XXII, 1902 (April 11, 1903), 186, Hilo; Jenkins, 

op. cit. (Srpt. 23, 1903), 464 (Honol~il i l) .  

200. Pseudupeneus bifasciatus (Lacbphde). "Munu." Fig. 107. 

Head 3.2 in length; depth 3; eye 5 in head; snout 1.9; interorbital 3.25; niaxillary 2.5; D. VIII-8; 
A. 7; scales 3-31-6; gillrakers 29 -/- 8, serrate, Jongest 1.5 in eye, no blunt rudiments, but all fairly 
well developed. 

Body short, stout, consitlerably colr~presseil, 11ac.k elevated; profile concave before the eye, strongly 
arched therice to spinous tlorsal; ventral profile romparatively straight; head n~oderate, ~ n u c h  r o ~ n -  
pressed; snout moderate, sorne\vhat projecting, fjluntly rounded; ~ r ~ o u t h  low, nearly horizontal, lower 
jaw included; n~axillary very broad at  tip, not reaching orbit; eye small, high up, in posterior part of 
head; interorbital very convex; teeth rather large, unequal, in a single series in  each jaw, none on 
vomer or palatines; csheek deep; opercnlar spine moderate, flat; barbels moderate, reaching gill- 
opening, a little shorter than snout; iins rather large; q~inouu dorm1 slightly nearer lwt  dorsal ray 
than tip of snout; longc.st tlorsal spine 1.5 in head, slightly greater than snoot ant1 pupil; 1)asc of 
spinous dorsal 1.2 in longest ~p ines ;  1onge.rt tlorsal ray 1.65 in Iongayt dorsal spine, or 1.25 in base of 
soft dorsal; interspace betivcen tlorbals greater than eye or 2.6 in longest dorsal spine; length o f  cau(lal 
peduncle equal to longcwt dorsal spine; origin of anal filightlyposterior to that of soEt dorsal, its longest 
ray about equal to that of soft dorsal, its base 1.6 in that of  oft dorsal; caudal broad, not deeply forked, 
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its lobes 1.6 in head; pectoral rather shqrt, equaling longest dorsal spine; ventrals consiilembly longer, 
1.2 in head; scales large, moderately firrn, slightly rivulate, the edges weakly ctenoid; pores of lateral 
line profusely branched, the branches usuallyabout 10 to 12 in ncliilber, fewer posteriorly, the number 
as low as 5 or (i. 

Color in alcohol, rusty blark; bocly rrossetl by 2 broad dark bars, the first rli~tler anterior half of 
spinor~s tlor~al, second ander posterior half of soft dorsal, each of these hnrs aborlt equal to ~ I I O I I ~  and 
eye in wictth and separatetl by a broatlrr pale ii~terspace; lieatl dark; caudal peduncle pale; ~er t i ca l  
fins dark; the spinous dorsal darkest on its anterior portion; soft dorsal and anal dark, crossetl by 
numerous narrow wavy pale streaks; caudal yello\\ is11 ~\.llite, dark c.tlgec1; ventrals pale, (lark on inner 
surface and on edge; pactoral 1):llc; in larger specirr~cns the caudal fill s11o\~s son~e\vhat tlie markings 
of   oft dorsal and anal. 

A large speCinle~~, No. 03485, 12 inches long, fro111 Ililo, hacl in life bocly purplisl~ c.llcxrry-red, rather 
dtlll a r ~ d  rlusky, with obscure dark c r o s ~  b: t~~ds (one a t  nape, one untler first dorsal, one under front of 
second, one u ~ ~ d c r  last rays, and vile at base of tail); s ~ ~ o n t  darker than body; barbels blackish; no 

Fro. l07.-Pncudtipenrt18 bifnscinf118 (I,nc(.pC!de); aftcr Giinther. 

golden or clear red anywhere; first dorsal deep dull red; seco~ld red olive, ~nottled and streaked wit11 
c'rirnsor~, edge blackish; caudal dt,ep dull red, finely spotted wit11 crimson, edge blackis11 with,& faint 
pale edging; anal like soft t1or;r:il; ~ c n t r a l s  1)1irpljs11 bl:~clr, with pale edge;  carto oral light p~~rpl is l i  red; 
iris red. 

The above descsription based chiefly 11po11 a specilnen (No. 03911) 11 i~~c l ies  long, fro111 1Io11oluln. 
This is an exrellent food-fish of fine, delicate flesh. The csollection contains other specimens fro111 

Ilonolulu, Iiilo, a~i t l  1C:tilua. 
' ~ l / l ? r 8  brf(caocrltc8 LncbpL\dc, Hist. N~it. I'olss , 111, 404, pl. 14, fig. 2, 1801, no locality. 
Nllllrrs tr~brarbt?ca LIL(.OPC!~C, JIiqt. h'l~t. I1oi&\., 111, 404, ))I. 15, Jig. I ,  1801, Pacific Ocean. 
~?lcTIorx h$flhrnirtl~sr, ('ovicr d Vulc~~cicn~~cs, Hist. Nst. I1olrs , 111, 46q, 1829 (Bor l rbo~~,  N ~ ~ w r i ~ i ~ l n ,  tiltd Caroline islands). 
~ ~ e ~ ~ d u l ~ ~ ~ ~ c r r a  brfuuacirtf~tn, Jcukins, Bull. U. S. 1."1~11 Comllr., XXII, 1902 (Scpl. 23, 1903), 456 (I~onolulu). 

201. Pseudupeneus crassilabris (Cuvicr ck Vt~leiiciennes). 

Head 3 (3.66) ill leilgth; depth S (3.66); 1). TIII-9; A. 1, 7; s r a l e ~  2-31-8. 
Body oblong, co~iil)ressed, robust; l~ead  ant1 anterior 1,:trt of body Iiea\,y; profile roilrave from 

snout to a point midway between the nostrils, then(-r regularly rnrved to first dorsal; ~ n o n t  
long, blunt, 1.66 in le~lgth of head; ventral outlii~e little curvetl; c,audal peduncle two-thirds length 
of head, its least depth almost twice in its length; inouth n~oderate, little ol)lique, the lowc,r jaw 
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iucluded; ~rlaxillary 2.35 ill Ileatl, terniinating I)ctwec~11 tlre rlostrils; s t r o ~ ~ g ,  l ) l u ~ ~ t ,  1)ut conical feet11 
in one aeries in eacli jaw, tlic teetli 111ore or less aridely sc.paratccl; eye 2 . i 6  in ~nol l t  a11d 5 ill 
l~catl; i~~tcrorbital s1)nc.e rcry c.ot~\~cs, 3.(X ill 11eatl; preol)erclc wit11 uprigllt li~rrl) s l a r ~ t i ~ ~ g  oblitltlely 
forwards; opcrcular spit~e strol~g; gillral~crs 2 in eye, 4.6 in tllaxillary, :tl)out 28 on lotver lirr~b of 
arch; barl)els t\vo-tl~irtls Icr~gtli of I~eatl, rclac.l~i~~g posterior 11rargin of snbo1)ercle; sc.:tles l:trge, 
ctenoid; dorsal fills \\.ell tle\~elol)ed, tl~irtl  :tr~tl four111 s p i ~ ~ e s  longest, 1.33 ill hcatl, t\\ice the height 
of soft dorsal, the last rays of \vl~ic.li are bc.arc.c%ly 1o1lgt.r tllarl t l ~ e  first; soft tlorsal two-tl~irds its 11igl1 as 
long, its length 2 in lrwt(1; c.aod:tl ~~rocl'rate, well forltctl, upl)cr lobe niore rou~iclii~g, 1.37 in head; 
anal tliffrrt? fro111 soft tlorst~l ill 11avi11g it? first l ) ra~~c l rc~ l  rays one-fourth lo~rgcr than tlrc I:&, the 
nnbrrt~~ched ray also sliglrtly cxc.eetli~~g tlre last ray; tlrc. grctttost heigllt of the fill 2.6 ill hcaii; 
the 11ie111branc of the first soft ray en\relol)s a srnall spine, which, l~eing t l~t ls  covered, ~lrigllt 
easily be ovPrlookcd; the first ttrticulato ray of a d ,  as in soft tlorsal, not br:~~~checl; \~c~~t r : t l  fills 
large, 1.33 in llet~d, t~bout reach i~~g  tip of ~)c.c.toral; air-bltlcltler large. 

Color in  spirits, olirnceous, ligl~ter below, the iisll 21s :I wf~ole 11avi11g a slnutty apl)enr:tlrc.c3; 
exl)osctl part of each c;cnlc pn~ic.tr~late A itli bro\vn; firrt (lorsit1 t ~ n d  vitudal dt~sky;  bare of soft tlorsal 
dusky, upper half irregularly light nntl (lark; anal \\it11 irregular dusky I)ars; soft tlorsal, cauclal, aud 
anal tipped wit11 black; ver~trals y e l l o ~ ~ i s l ~ ,  ~1)itlcl :tnd ~o1111~ctitlg IIICIII~)CIIIC: h~~rlrtty; 1)~ctorals yellow, 
their l)ascb, the preorl)ital, nrrtl nppc,r part of lic~atl 1)url)lc.; 1)arbels vcry t1:tr.k; l~ra~~clriostc.gal 1ne1111)rane 
purple; pcritoneu~n light. I<rio\\ 11 fro111 Joh11sto11 Islar~tl, but not f o r ~ ~ ~ c l  arnollg the llawaiian I~lands.  

7'l,rscz~a. ~ ~ ~ ~ . \ . i / a l n . i s  C~~vier ,k Vt~lr~~t:icn~~c~s, Ilist. h't~t. I'oiss., V11, 523, lK31, New Guinea; Illccker, I<:IIIIIII. SJIC(.. l'ihc. 
Archip. Irl(lio., :in, 1859 ( I I I I I I IC I J I I ~ ~ ) ;  (;~i~~tl)cr,  (:ill.,  I ,  411, IMD (t~lieli frunl (:uvicr & VIL~~-I I I .~CII I IDS) ;  I3lccker, 
l ' i s c l i i t ~ ~ ~ n ~ ~  KVII'-GII~IICIL, S (1111111e 0111~)  it1 Ac. i;oc. SC. Illilo. Ncer., V I ,  1859; S f i ~ i t l ~  & SIYIL~I), I'PuI:. IT. S. Ntit. I~IIR., 
V, 1882, 129 (.11~l1nsto11 I n l t t r ~ t l ) .  

Pa'nrlcpoirus rrasriil~rbris, Rlcckcr, Qu;~Irii~r~~e nI6111. l i ~ i r l ~ ~ t l o  Ic:l~ll~yologiclrtc No~tvc l lc  Olli116c; Ulcckcr, 1{cvisiu11 Rlulloidc~, 
in Verli. ICon. h k .  \Vet., XI7, 1x75, 83 (fro111 Cuvicr  & IT~rler~ricn~~cs) (Ncw Gninct~).  

202. Pseudupeneus pleurost igma (Uenr~ett).  Fig. 108. 

Head 3.36 in lengtlr; tlepth 3.6; eye 5 in Ilcacl; snout 1.9; interorbital 3.6; nlasillary 2.65; 
1). ~III-9;  A. 7; scales 3-28-5. 

Body ol)lonp, cornpres~etl, ~>rofil(. c.ve11ly :~rcal~ctl fro111 origin of S~)~I IOI IS  (lorsal to tip of s~lout,  
except a ~l igl l t  (ICI)I . (JYR~OII OII fi1101rt; s t ~ o l ~ t  l ) l~t~l t ly  ro1111(1t~(l, lo\vc~ ~ : I W  i r~t~l t~de(l ;  I I I O U ~ I ~  ~ n o d c ~ a t ~ ,  
horizontal; a ringlo row oC \\i~lc-set, xtllall, collie: trcatl~ in earl1 jaw, nonu on \,0111er or p:tlatilrcs; 
maxillary r ~ o t  rc~ac.hi~rg vertic.;ll fro111 clye by :t tligtancc c~c~r~ttl to tl~rec-fourth8 tliatr~ctcr OT t,ycl; hvbels  
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reachil~g sligl~tly bc>yontl posterior rtlgc. of ~ ~ I ~ C O ~ ~ C ~ ( ~ ~ C ;  lol~gest ilor.siil spinc 1.3 it1 heat1 or fro111 i~oste- 
rior base of sl)inons to posterior bitye of soft dorsal, last eoft dorsal ray eiltral to seco~ld, e:~c11 2.5 ill 
head; distance 1)etwcen tlorsi~ls t?clwI to :3 rows o f  scsales or one-fourth of Ilead; second :111al ray equal 
to last, eac-11 eqo:tl to bast; origin of soft dors:tl slightly in ;td\.ance of anal, tips of last rays of c,acl~ 
extentling to same line posteriorly, the s p i ~ ~ o r ~ s  dorsal estentling nearly an eye tlia~ireter beyo~lct tip of 
j)cx(toral; prcatoral l ~ o t  rearhing (pile as far ~)ostcriorly as \,entriils, which are 7.3 in  Iieatl; 11ector:tl 1.3; 
c~:tadal pednurlc 1.3, its lcitrt tlcpth 2.7; scale5 large, finely and ilistincbtly ctcuoitl and strongly riru- 
Istt.; latcrnl linc pnr:~llel wit11 I~ack, pores r~sunlly with 8 to 12 bm~lcbhes anteriorly, fe\wr posteriorly. 

Color in life, dirty ~ v l ~ i t i s l ~ ,  tl:irkest on 1)acIr i sc~i~lcs 11:~rrowl y et1gc.d \vi tll yc.llo\virrll olivci; rl~,tlrr 
11arts white, lvit11 sligl~t roqy wash; lresd ol~sc~tzrc rosy, snout and masi1l:try clearer rosy; side xvitl~ 
sr111lt trlivc.; :I largo ))lac-k l)lotc~l~ on 1ater:d line just rlntlcr a11tl l)elii~~tl 1:ist tlorsal spine; sl~inorls tlorsal 
grconish on rne~nl)ranes, t l ~ c  sl~intls rosy; soft tlorrsnl gl.crr~isl~, with a fr\v srnrtll tlark s~tots rrnssc~tl by 
nl)or~t 7 II :WI.~\V pale str(~aks; c*:~ridal pale y~llo\vi~11, ('tlge of 1o11~xr lolje red; : ~ l ~ a l  pnlc wit11 3 1):ile yel- 
lowislr green strcalm; l)rt.tor,tl pnlc~; vc~ntlnls pale rosy. 

A frcsll til)eci~nc~l fron~ I Iilo 11:ttl the hotly bright rosc-rctl with ;I littlc yelloxv sl~:rc?in~, ~ ~ ~ o r r  rri~nsorl 
on o]wrclt.; :I 1)lack spot on sitlo o1)positr sp:ic.c between dors:~ls, l ) e l ~ i ~ ~ d  this spot :I la%(, paler o b l o ~ ~ g  
:trc,a of pink; lirst dors:tl red, wit11 y c i l ~ \ \ ~  olirr on ~ n c n ~ b r a ~ ~ r s ;  R(~(~OII(I wit11 I~iisitl 11:~lf 1)lood rctl (black 
\\r:~shctl with rctl), a l~ovt~  t h i ~  5 o1)licltre violet lines altrtn:tting with olive-ycllo\v; citt(la1 \\,it11 outer 
rays cri~nson, the fin n~ottl('tl rctl and r(xil(lisl~ olive; :111:t1 \vitl~ 4 ol)liilue violet stril)cs :~lternatil~g wit11 
goltlcn; ~>c~-torstl Iigl~t rc.drlisli; vel~trill tlrc/x,r red; 1)arl)els \\.l~itcl; iris srarlct. 

Color in alcohol, s i~le  :mtl n11l)cr 1):~i-t~ tlnll l)lnnll)en~~s, a11 irrrpnl:tr broatl 1):tlc. bar across sitle 
untlrr alltc\rior portion of  oft (1ors:tl, this I I ~ I I : I I I ~  :1.[)1)earinfi as :L I:~rge \ v l ~ i t ( ?  I)lotc*l~; :r 1)roi~tl darker 
nrra rrntl('r ~)ostcrior portion of sott (111r~:ll; :L I : I ~ c  1)I~i'li s l ) ~ t ,  2 01' :3 sc:llt>s ill di:llnc~tel., on latc~r:tl ]ille 
unclear 1:ist (I(I~s:II S ~ ) ~ I I P R ;  1111(1c'r parts yc~llo\vihl~ \I l~it( ' ;  dors:~l, (*:lutl:tl,  an:^], l)rctoral, ant1 yentnils ])ale 
yc.llo\\~isI~ \vl~ito; tllo c-andnl ant1 spinous dorsal so111cwll:rt (Insky; soft dorsd black at  l)astl, paler 011 

tlistal portion, the c*olor n~ntlc 1111 of n nnnrl~c~r of closclg ]11:1caed l)lnrlc I)nrs, ol~scnrc : ~ t  t l ~ c a  b:~sc~. 
Tilt. a1)ol.e tlcscril~tion 1)ast.tl cl~icbtly 1ll)on :i t - p r r i ~ ~ ~ c n  (No. 02I)S-k) 10.25 incShes long, fro111 IrIonol~~lu. 
\Ye l ~ a v e  27 spec>i~nen~ 5 to 11.25 inrllcs long, from ITonolulri and 1Iilo. 

1'/1nrc1is ~~L~rir.o.st;gi,ra I\errl~ctt, I'rot*. Col~ll~iitlec Zool. So(:. 1,011111111 for ISYO, b9, Mauritius. 
171fl1~118 lir~~r~rrfli'.saii 13lct*I<cr, Nzrtllrl~. Tijds. Nrrl. I11(1., TI, 1851, 2:LC, Banda Neira. 
,111i/11i,q )rlriiron/;!j~~ric, I'lrlyftlir, Ifiinl~c~s of Z I L I I ~ ~ ~ J : I ~ ,  40, IS(ifi (Zr~~lzib~ir: hl~illritills). 
I'(ir~i,q~rr~rr~.s ~ I / C Z ~ ~ ~ ~ J S ~ ; ! ~ I I I ( L ~  Steil~(i~~(!ll~lt!r* I)C*III;H, Ak.  is^. I!'~cII, 1 A X 3  l!I00, 48(1 (I,IL~RIL~I). 
l '~ercfl~l~~e~rcr,s  lilrrtr.osli{~rr~fr, .Ict~l<i!la, 111111. (J. S. Fish Comm., S S I I ,  190'' (Sepl. 23, ll)ll3), 4RG (IIonolt~ltl); Snyder, op. cit, 

(JILII. 19, 1901), 827 (11o11~~l11111). 

203. Pseudupeneus fraterculus (Cu\'irr & Valcnci~nncs). liig. 109. 

lIeatl 3.75 to 4 ill total; tlt~~)t11 4.75 to 5; eye 6 in 1lcxatl, 1.35 10 1.5 i r ~  interor1)ital portion of heal,  
2.35 to 2.5 frorrl end of snout, 1.26 in interorbihl s1)nc.e; 1).  ~ 1 1 s - 9 ;  12. I ,  7 ;  scales 2 or 3-31-7. 

E'lo. 1 0 Y . - I J u ~ z i t l ~ i ~ ~ r ~ ~ e t ~ ~ f i ~ ~ t c ~ ~ ~ ~ ( I r ~ h '  (C~vicr J: VIL~CIIC~CIIII~S); uftcr l'layfair. 
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Snout pointetl, compressed, ~~raxi l lary rearhi~ig rather nlore that1 1i:tlfway below front edge of 
orbit; barbels rearhil~g below 11i11d ~nargin of preoperc*le; interorbital width slightly convex; opercnlar 
spiue of ~r~oderate  strength; fourtli tlor,ial spine rather the longest, equal to three-fourths the height of 
body'belo\v it; 3 rows of scales I)et\vrcn 2 tlorsals; front portion of sec*ontl dorsal equal to two-thirds 
height of fir.qt dorsal; 1)ectoral :ts long as head, anterior to hint1 ivlgr of orbit, anal co~rlll~encing slightly 
I)ehintl origin of second dorsal; c.aud:tl deeply forked, lol~es pointrd; sr:~les on snout and head, includ- 
ing niost of preorbital I)orlc, atltl nnco\~eretl portion with some ratlter large pores. 

Color reddish, the chtlgcs of the scales slightly darkcst; a I)road 1)urplisli b:~nd, llaving a light 
silvery edge, passes from in front of eye to s~tout; 2 I I I ~ , ~  ilarro\rr ~ i lvery  lilies, fortr~ed of short oblong 
spots, procec~tl froni hint1 edge of orbit for a short dist:ilrce; 2 rows above latcral line, and gelierally 3 
below, have a gol(1t.n yrllo\\. q)ot, in the center of each scitle; ;t light gol(lt~11 band over free portion of 
tail; first tlorsal 1n:~rbled with I)~oM.II, st~coii(1 \\it11 4 and the anal wit11 3 reddish bauds; caudal 
retirulatecl with light-gray ~riarkings. J ,e~~glh 8.5 irl(*lles. (Day.) 

This species is rc~rortletl from TIonolnlu I)y Stei~lditvhncxr. I t  \v;~s not recognized by us. 

l l~1r~~rtrs,frat~~1~ru1?is C I I Y ~ ( ~ ~  ct! \IIL~(!II(:~~I~I~CII, Hist. NILL. I'uiss., V I I ,  324, 1831, Seychelles. 
ilI~illrta iliupilur?ia Plnyf~lir. FiHlle~ of Z I L I I Z ~ ~ J L ~ ,  41, 111. h, lig. :i, 1866, Zanzibar. 
~lIrc/l~ss pkclm/:r~ri(l lloyfillr, I~ishes of Zltnzil~r~r, 4 1 ,  pl. 5, fig. 4.  Iriliti ,  Zanzibar. 
I~)P~I( . I I s  .slil)i/ii~.tts, Kl~~nzinger, Vcrll. Zool. Uol. (;ex. \\'i(~n, 1850, 747; r ~ o t  (11 Blecker. 
/$qtois dispili~).tih, Day, lCi~h(?i 01 Illdiu, I ,  122, 1~1. 31, fig. 5,  18 iX .  
lhrrq)e~teuu 11010s)~illl~ I<~lll lzi l lg(~r,  Iqis~lle Aes rotllcll %lc.c.rcs, 51, pI. 5, lig. 3, 188.1. 
I'arlc)~e1rri6~ tlinl~ilro~rs, Stei~idanllner, Dcink~. Ak.  \\'iss. \\'irlr, I,SX, 1900, 486 (Ilonohilu). 

204. Pseudupeneus  porphyreus  .Jenkins. " K~LIII?~." Fig. 110. 

Ilead 3.2 in length; depth 3.5; eye 4.7 in Ireail, sliglrtly nearer tip of S I I O U ~  tllan edge of opercle; 
snout 2.2; interorbital 3.5; ulaxillary 3.6; orbit to nlaxillary equal to eye; U. 1,111-9; A. 7; scales 
3-31-5. 

Body rather short, stout and so~i~ewllat compressed, the back gently elevated, tlre veutral outline 
co~nparatively straight; profile from snout to eye very slightly concave, thence gently corlvex to origin 

Frc;. I l O . - l ' ~ e ~ r r l ~ y ~ e ~ r c r ~ s p o r ~ ~ h ~ ~ r e ~ ~ s  Jenkins; from the type. 

of spinous dorsal; head  noder rate; sllout moderate, blunt a t  tip; ~nouth  s~nall,  low and horizontal; 
~r~axil,lary solr~ewhat curved upward a t  extremity; lower jaw included; no teeth on vorrier or palatines, 
those on jaws moderate, in a single row; eye moderate, clligl~tly anterior; caudal peduncle solnewhat 
compressed, the least depth 2.5 in head; fins moderate; longest dorsal spine equal to snout and pupil, 
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the longest ray slightly shorter tllati snout; origin of spinous dorsal exactly mid~vay between tip of 
snout and base of last soft clowal ray; base of spi~ious dorsal slightly less than longest spine or equal to 
distance fro111 tip of snout to ~i~icldle of pupil; base of soft dorsal equal to longest dorsal ray; space 
between dorsa~s less than lialf Iougest tlorsal spine, or 3.6 in lieatl; length of car~tlal pedutlcle equal to 
snout ant1 eye; pectoral slightly greater that1 snout i~ttd eye, about 1.4 in head; vetitrtil pointed, slightly 
longer tllat~ pectoral, not reac8hing a ~ i a l  op'nit~p, about 1.25 ill heail; anal son~e\vI~:tt posterior to soft 
tlorsal, its baye 1.25 in its longest ray, urlriclr is 2.6 j11 Ilet~tl; caudal ~tlotlerately forketl, the 1ol)es rqual, 
a r ~ d  equal to eye and ~ n o l ~ t ;  sr-ales large, firtu, very finely ctenoid; tttost of the scales obst.urely 

' 
rletldritir; lateral l i l~e  concurret~t with tlie bacslt, the pores very profusely ant1 \vitlely brit~~clied, the 
riu~nber of brancl~es llsaally about 10 to 12, ~ o ~ ~ ~ e t i ~ n e s  as few as ti or 7; two and a half scales 1)etween 
tlorsal fills ant1 7 on dorsal edge of c-i~udal peduncle; suborbital and sitle of s ~ ~ v r ~ t  with ~ t u ~ ~ ~ e r o u s  
branched pores; peritoneum pale; gillrakers 25$7, serrate, the longest about 2.2 in eye. 

Another specitnen (No. 03851), 14.5 inches long, gives the follo\ri~~g desc-ription: 
-1ltlad 3.1 in length; depth 3.4; eye 4.6 in head; snout 2.3; interorbital 3.5; ~naxillary 2.45, ~naxil- 

lary to eye -4 it1 head or 1.25 times eye; I). VIII-9; A. 7; scales 3-30-8; lot~gest dorsal spine 2 in head, 
longest ray 2.25; longest anal ray 2.3; pectoral 1.65; ventral 1.65. 

Body stout, back elevated anterior1 y, sloping gradually posterior1 y to c3audal petluncle; anterior 
profile sligl~tly concave between snout and eye, convex from eye to origin of dorsal; \ret~tral ontlir~e 
nearly straight; liead large; i~~terorbital broad, conv(.x; snout long, some\\~h:~t projecting, blunt a t  
tip; mouth low, nearly l~orizontal; lower jaw short, eltat-idedly included; ~~ins i l l a ry  sot~~s\vllttt expanded 
at  tip, not quite reachiug ve~.tical of orbit; teeth strong, in a siugle series in exoh jaw, rlone on vorner 
or palatines; rye large, ill posterior half of lieatl; 1)arlrels short, not reac~liiltg vrrtic,:~l of preopercular 
edge, 2.5 in Irratl; preopercular spine l~roacl, flat, not strong; cbitndnl pe(111nc.l' so~nr\rhat  co~npressed, 
slender, its least deptli 2.8 it1 head; li~~s~nodertbtc~; origin of spinous dorsal 111idu7ay betweell snout and 
posterior bilse of  oft clorst~l; ir~tr~rtipace betweell tlorsals sligl~tly greater tliat~ ejlcA, 1.75 in base of 
spinous tlorsal, nearly 2 in base of soft dorhal; anlil sitliilar to soft dorsal, its origin so~~lr \ i r l~at  posterior 
to that of t l ~ c  latter, its base a little more that: 3 in lieatl; caudal not widely forked, lobes so~iiewhat 
rounded, about 1.8 in 11eatl; sctiles Iargc,, fitirly c.tenoid, soiile of them faintly dendritic, 2.5 scales 
betweert clorsnls ant1 3 rows 011 rlteek; lntcrttl line cbonc-nrrent wit11 tlte I)i~c.k, the pores profusely 
bmt~c l~ed .  

Color it1 life (No. 02083), rich rosy on back nnd top of I~ead, paler on side; about 5 rather distir~ct 
lines, ~ n a d r  up of 1)rokt.n ~riarks along c.el1tt.r of scal(>s; lo\rcr part o f  side aurl uutierpitrts whitish, with 
slight rosy wasli; edges of scales on upper half of body yc~llo\visl~ olive; opc~rcles rosy; fins all rosy, 
the dorsal and anal brightest, outer edge of ventral white; lips \vhite; iris silvery, rosy above. 

A f resli exuttll)l(. f ron~  TIilo had body very bright rose-red; bac8k olive; s whitish streilk fro111 eye 
backward to front of second dorsal; a broader pinkish wliite l ~ a ~ l d  from tip of snout belo~i, eye to 
below middle of spitlous dorsal; a faint darker red cross shade I)elow spi~ious dorsal; atiotller narrower 
one between dorsals and a broad one untler secontl tlorsal, n~os t  tlistinc-t under its 1)osterior part; a 
blackish shade on caudal peduncle, before which is a quadrate 1)lotc~li of ~jinkish white. The most 
distinct niarks are the olive of back and its 2 pale streaks and the pink anti olive on tail; fins all 
clear reti; tile dorsals palet. eclgetl; ventrals and an:tl broadly pale edged; barbels \vliite; iris silvery. 

Color in alrohol, dit.ty yellowish white, palr olivar3eons on bncXk, I~racl \vitll sottie tlrtc~es of orange; 
fins all unifortn white or whitish, probably yellowish in life; iinterior upper part of c.andal pedu~icle 
with a largo whitish I)lotc.ll. 

This species is al)untlat~t a t  IIonolulu and Hilo, \vllet~(~c. we I~a\rc 38 ~pecinlens 5 to 14.5 i~lclies 
long. I t  is one of the best footl-fishes, ranking with the s~~rtnnl let  of l<;nrobr. 

I'seudzipr~~~rus porphureux Jenkins, Bull. U. S. Fia11 Con~m., X S l I ,  1902 (Sept. 23, NOS), 464, fig. 22, Honolulu (Type, No. 
50705, U. S. N. M.; coll. 0. 1'. J e n k i ~ ~ s ) :  Snyder, op, rit. (.11~11. 19, l Y O . i ) ,  527 (Nnnulei Hay, Kauui: Honololu). 

205. Pseudupeneus preorbitalis (Smitll C% Swain). Pig. I l l .  

Head 3.4 (4.16) in length; depth 4.16 (5.12); Y. ~ I I I - 9 ;  A. I ,  7; scales 2-37-5. 
Body more slender t l ~ a n  in Mulloides t~urricolcr~ais (Cuvier & \ 'ale~icie~tl~es); ventral outline a l ~ ~ l o s t  

straight, dorsal outliile well curved; profile fro111 snout to dorsal regularly curved; c.audsl pedu~~cle  1.33 
in head, its least height 3.25 in head; mouth nearly Ilorieontal, maxillary 3 in head, terl~~inating be l i i~~d  
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a~lterior nostril; lo\\,er jaw protlact~d; the hint1 of \.illifornl tc.c,tll tnotle~itc in I)ntl~ j:i\vs, in a patch in 
front, narrowing posteriorly; eye nloderate, 2.5 in ~ n o u t ,  4.%3 in head; it~terorbital s1)ac.c slightly 
concave, 4.25 in lteatl; preor1)it;tl very deep, 2.25 it1 he:itl; gillrakers short ant1 rather slender, 4.5 in 
~naxillary; 19 on lower limb of arch; 1,arl)els 1.5 in hratl, re:~ci~ittg posterior tnargin of l)reoperc*lc; 
scales large, ctenoitl; dorsal fins ~netlium; H ~ ) ~ I I O I I H  110rs:il dcptessil)lr into :I p ~ o o \ ~ e ,  first spine rnditnon- 
tary, srarc:c4y l)erceptil)lc, secontl ant1 thirtl hpinc~s Iongc~st, 1.66 in IIC:UI, eiglttll spine 4 in srcontl; 
first ray of ?oft dorsal unbr:r~ic~lrctl b u t  cvitlcr~tly ~~rti(~t~l:ttib, t410rt(~ ~ I I ~ L I I  t l ~ c  fiwt l)rar~c.lretl ray, wl1ic.11 
is 2.33 in head, tllc rays thence about regul:rl.ly tlec.reasing in Irc~igllt; cantla1 \r ell forlrrtl, its longest 

Frc;. l l l . - P s r 1 i r 1 ~ ~ p r i ~ r 1 i ~ p ~ r o r b i / n l i ~  (Smith & Smr~in) ;  from the type. 

rays 1.33 in Iicatl; anal similar to soft ilorsd, its sl)ine very ~rrinutc antl first ray ~rnl)r:~nc~l~c~cl I)nt pI:~inly 
artirr~latc; \~c~ntr:rlr 2 in Irc.ai1; ~ector:tls 1.66 in l~eatl;  air-l)latltlcr 111oc1rr:lte. 

Color in spiriky, 111~arly l~nifornl yellowisl~; snout dncky, iins 1)laiil; l>eritonc~nt~~ dark. 
lino\rrn only fro111 Jol~nston I s l a ~ ~ d .  

I/l~e~terl~preorl~itcttix S ~ u i t l ~  & SS\VIL~II, 1'ro(.. U. S. Knt. B~II~ . ,  1'. IW2. 132, Johnston Island. (Type, No. !!!1f;f;2, IT. S. N. M.)  

Genus 141. UPENEUS Cnvier. 

This genus differs from Jfi~l/oidrs and lJsoct~rcl~e~~errs ill IlZtvillg teeth ill Ijotli jaws allti on the \,omer 

a. IIcnA long, 3.7:) in  Irnglli; 1)tirbcl rcnching nnlrrior cilac of orbit; domil: vrrr-9: fin111 IT, 6 ;  sct~les 40 . . . . . ... . .nrge, p. 26.1 
tilt. JI(~tu1 ul~orl(lr, 5 in Icngttl; 111~rllc'l rcr~olling iir~t Lllirtl of orl~it: clor~nl vlrr-I, 7; r1n11l 7; ac'111cs 38 .. . . . l : r~rr io/~tr~t i~,  11. 21ih 

206. Upeneus arge Jort1:in R lC\~ertnam~. " 11'1~1;t~" or L' Ilr(,k,: 1'ui.o;" " Tfrr.~,> rjft)ijiltr." ]]atc? :{!I. 

IIt~atl 3.75 in Icngtll; tlel)tli 4.1; eye 5 in 11eatl; snout 2.2-5; intcrorbital 3;  n~asillnry 2.3; shortext 
distance 1)etween ~naxillary R I I ~  eye 1.2,; in Iongitutlinal tli:~mctclr of eye; I). YIII-9, src-ond spine 1.6 
in  11e:~cl; A .  11, 6, 1ongc.st mla1 riiy 1.9 in I ICLL~~;  pet-tonal 7.5; ventrals 1.45; scaI(>s 3-40-7. 

13otly oldong, c~ornpres~ed, tlcclpest throng11 the anterior I):lse of the spinons tlorcal; hc:~tl ~notl(hr- 
ate, c.otn~~rcsscd, profile arched from origin of the s1)inous ilorsal to tip of snout, stec.pcst on ~ ~ t o n t ;  
snout bluntly rounded; lower jriw inc*l~~tlrtl; 1nout11 ~notler:\tc., sligl~tly obliqnc; tongr~r short, rom~tletl 
antclriorly, not I)roatl nor thick, ant1 not free; teeth in villiforln 1)antls on eat-11 jaw :nu1 OII vo~ner  antl 
palatines; ~naxillary ~notl(>rrttr, rc,:~c.liing m~tcrit)r rtlgr of rye, ~noclerately 1)ro:~d :~ntl sl~eatl~ecl for 
more than half of its l e ~ l g t l ~ ;  eye rather s~nall,  high, ~nedian, adipose eyelid well developed; barbels not 
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~cnclting edge of gill-opening; ~)sc~udol)ranc*lli:r \yell ilrvelopetl; pillrakers 10 1 6, finely serrate, last 5 
or (i on longrr linib very blnnt :tnt\ sliort, 1,npil of c'yc conti~i~ietl 1.5 in  longest; sl)inoris dorsktl 1.5 in 
tlepth, first 2 spines even, 1ongc.r t21:ul the otllers nntl longer than I~ase; distancr froni si~ont to origin 
of hpinoris dorsill one-tllirtl tlistttncc fro111 snout to 1 : ~ t  s a ~ l r  on cst~ndal; tlistance betwccn tlorsald 
ulightly less tIi:tn base of sofl ilorsirl; soft dorsal slightly roncb:tve; c.itutl:tl deeply forked, nl)per 101)~. 
longer; anal sinlilar to soft dorsal, iuscrtc~tl slipl~tiy bclrintl tltc latter; vc.ntrals reavlliilg slightly 
Ileyontl pectoral, rays of pectoral sliglltly thc longer; li~tcntl line cbonc.1~rrcnt \\.it11 tlorsal outlilic~; scalcs 
largo, finely ctenoitl; entire Imdy :lnd head scaly. 

Color in l i f ~ ,  pale grcrn, changillg to \vhitr below; c.tlges of scales oil bark ant1 down to lateral 
linr ~>nrl)lirh l)rown, giving thcb ap1)caranc.e of 3 r:ttlrer tlislinct stripcs of purljlisll brou.11, I\ it11 green- 
is11 renters on the sc,al(bs; sicle with 2 1)ro:ttl yellow strilws, thc upprr 1)rginning on opercle :lt le\,el of 
eye ant1 rrmni~ig toc:t~~tlal just al>ov(> lateral line, whjt~ll it c.rossex unclcr soft dorsz~l; s ( ~ ~ > n i l  1)eginning 
on Ijasr of pectoral and running to b:~sv of macl;il jnst I)elom Isttrral line, this stripc Irw tlistiuvt and 
n:trrowing ~)ostc.riorly; opc,rc.lc brigllt rosy; top of llcatl dnsky; c.hcc4i wl~itc. wit11 ,solllch rosy; 1owc.r 

wl~itc; bwlrcls yc,lio\v; clorsal fins palc, e:tc.ll csros~ctl by 2 or 3 bro\vllibll rosy 1)ars; cnutlnl white,, 
111)1)c,r lol)e \vith 4 1)roncl I)ro\v11is11 rctl bars rumning tlownwaril ant1 birc,k\vartl, 1 : ~ t  1):1se Itarrow; lo\ver 
lol)c \\-it11 si~nilarhnt ~ i ~ n r l l  1)rnatlrr 11l;u~k 1)xm running uupfarc1 ant1 I ~ a c k ~ ~ a ~ d ,  2 of them Inore distill(-t 
than tllc. others, 2 longisll tlarli spots on inner rays; :tn:tl, ve~itr:~ls, an(1 1)~('t0rill pale, \~entri~ls rat l~cr  
1iaIc yello\visl~; iris ~ ~ e l l o ~ v i s l ~ ,  pink abovc. 

Color in :~lcsol~ol, abovc blnisli olivnrcons, the sitlo becso~ni~~g liglitrr, nlrllost \vl~itcl on \)ellg; 
I)ortlrrs of svalcs (Insky; first tlorsal sl)inc nritlr 3 or 4 (lark spots, ant1 i l lc up~)t,r pnsterior c.tlge of 
~llpmbranes with tlrtrk sl)ots; soft dors:tl wit11 8 tl;~rlc sl~ots on ~ r n t ~ r i o r  cdp(1 mitl similar slmts on 
upper part of fin; c:lutlnl fin wit11 tl:trk bands, nppcr lol,e \\.if I1 :tl)out 6 ,  those on lo~vcr lol)c 4, ~nrrch 
l)roatler, otllcr fins lx~lc. 

This slwcics rc~se~nl)lcs 7 F e n n ~ s  ~ ~ i l l n t ~ i ~  (I'orskhl), tlesc*ril)rtl fronl I)jitl(ln, i\r:tl)i:~, but t h r  latter 
lras tllc belly n11r11l)tly deep ycllow in lifr. I t  is an :il)nntlant :tnd ilnportant footl-lisli a t  1lo11olul11, 
wllere wc obtained 10 upecilncns and where 4 otllc'rs \\c>rr c'olI~rt(%d I)y 1)r. Jrnkins in 18S9. I t  is 

. clcln:~lly romlllon :rt IIilo ant1 in Pearl II:wbor, living in sltnllo\r~ nalcr : l lo~~g clr~i(lt sl~ores. 
Onr specimens :Ire 8 to 12.5 in(*l~~,s  long. 

~)rrjrr,,,i(le.s ~~itlntris, Strcetq, l%nll. IT. S.  NIL^. AIII~., No. 7, TI, IS77 (IIo11o111111): 1101 01 l~orhki~l. 
I>,e?/r~rn (IVI/I. Jor(lf~11 ck 1C\'cSn~inrIn, 131111. U. S. lCi41 Colnn~. ,  S X I I ,  190'2 (A111,il 11, 1!)0:1), IRi. Honolulu; Jcirkins. 01,. cit. 

(Srlpt. 23, 190.1), 4,-1ti (IIoi~ol~~ln): Snyclvr, 011. cit. (.lrrl~. 10, 1001), 627 (Ilonolnlii). 

207. Upeneus taeniopterus Crlvicr b \':tlc~nc-icm~es. " TT'OXI(~.'' 

IIead 5 in total Icngtlr; tleptll 5; rycb 5 in hcatl, 1.65 in snout, 1.5 in intcarorbital spare; 1). rrr-I, 
7; A. 7; srales 3-38-7. 

Tntc>rorl)it:!l sp:lrcl fkt,  a vrry sligl~t rise fro111 snont to l)asr of lirst tlors:ll, n uliqht w\vc>lling over 
the snout in front of eyr; barbels rcacbliing to firfit third of orbit; teetll villifornl in jaws, ronler, rind 
I):llatinrs; first sl)inc of tlors:11 fin tlicx I~igl~cst,, :ant1 c.cln:ll lo t\\'o-thirtls Irvight of l)otly, t1111 st~co1111 very 
Iltl:u.ly as long; F rows of sc~:~lcs l)et\vrni I)ases of tlorual fins; pc~htor111 rcln:~l in I tng t l~  to first tlo~snl 
spine; muclaI tleel,ly forkc,d; tnlws of l:~ter:tl lit>(. vcvy :~rl)orrsccni ~)nslrriorly; air-1)lntltlc.r 1:~rgc; 
brttnc~1riostcg:tls 4; pyloric catrr:l 2. 

Color, 1)nc-lr reddihli, l )e~~n~nil ip  \vl~itth on t11r ~ I ) I ~ O I I I P I I ;  R It~rgc tlclisll sllot said to 11:1.r.t~ esistc,d 
on the free portion of tail, I)ut not no\\. :~pp:~rcnt; lirst tlorsal fin wit11 :3 1)rownish longitudinal 
I)nnde, ~ c ~ o i l d  ilorst~l l ik~wise 1)~llded; cautl:tl with 6 o1)liqne strc~:rks across either loi)c. I,cngtlr 12 
i 11(*11(bs. (lkty. ) 

'I'llo nl~ove tleuc*ription was taken from Cuvier and Valcrlcic~nnc~s's type ill the I'nris Rlnsennt. 
R e  know of no re(-ortl of tllis sl)cc*ies fro111 thc IIa\v:iiion Ifiln~ltls otlrcrthnn tllat of Stt.intlac1int.r. 

\$llo rpfers 2 ex:~~nples, o1)taiuetl a t  IIonolnlu, to this sl)c'c-ics. It was not scbc>n I)y us ant1 it is probable 
that f$enrris nrgcJ llas 1)ec.n ~l~ist:tIiel~ for it. 

~/pr~irrrrs l:raSof1trr.118 Cilvicr ~k C.\ ' r~ lo~c~ic~I~~ea,  IIiht. Nnl. I'oiw., I1 I, 4h1, IXI)!), coast of Trinquernalao, Ceylon. 
Ul,cr~eoirila l:r~~lio~~le~trs, Iluy, Fisl~eli oI lndiu, l,l2", 1876; StcindocI~ucr, I)c~rks. Ak. \Viuu. \Vim, LXX, IYW, 487 (tTotrolu111). 
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Family LXVI I. POMACENTH1D.X.-The Demoiselles. 

Body short, deep, cornpressed, coveretl with ctenoid scales of varying size; lateral line wanting 
posteriorly; n~outh  small, usually with rather strong teeth, either conic or inrisor-like; volner and 
palatines toothless; irostril single on 'aclr side, nearly round; preopercle with it* posterior edge largely 
free, serrate, or cmtire; prrorbital fiheathing the srr~all maxillary; tlorsal fill single, with nmnerous 
strong spines, the spinons portion longer than tlre soft, wllirll is similar to tlre soft anal, both fins scaly 
:it base; anal spines 2; ventral fins tlroracitb, I, 5, tl1c anterior rays longest, usually filan~entous; a scaly 
appendage a t  base of ventral; lower j)lraryr~geals fully united; branc~lliostegals 5 to 7; gills 3.5, the slit 
behind tlre last gill Yery s~nal l  or obsolete; gillrakers rather lo~lg and slender; no labyrinthiforrrr 
apgentlage; air-blatlder and l w e ~ o b r a ~ c l i :  present, well developed; pyloric cccca 2 or 3; gill- 
nle~nbranev free from the isttlmns; verte\)r;r. 12$ 14=2G. I'ishes of tlre tropical seas, similar in inotle 
of life to the C/t:c(odo~ztidn,, feeding 011 s ~ n l ~ l l  marine anin~als ant1 plants in the coral reefs. Most of 
then1 are too srr1a11 to be used as food. l'lley are very active in life, and the coloration is usually 
brilliant, sonletilne8 changing ~nuclr wit11 age. The h~niily shows strong affinities withathe Lab7id:e in 
gill-structures and plraryngeals. In other respects it approaches the Iiypltoxidx, while the unique 
character of the sim~rle nostril is s l~arrd wit11 tlie C'ir*hlid:r. only, from ancestors of which group the 
I'omnce~it~-id:c. are pro1)al)lg tlesrendetl. 

a. Teeth co~~irrrl, or villiiorm, not oompresred. 
b .  Body deep: oi~ter  series of tei,tli rorlicnl u l ~ d  slulrp; preopcrcle finely serrate ......................... ..Dancgllua, p. ZG6 
bb. Body oblong: ontcr ~eries  of teeth blurltish; preopercle entire .......................................... Chroinia, p. 267 

nrc. Teetl~ not corlicnl or villilornl, solnewlint comprrxsed. 
c. Preoperole and preorbital serrate: teeth trtlrict~te or roiindcd.. ................................... .Poiriucei~lrus, p. 270 

......................... ce. Preopercle and preorbital entire: teeth ~lnually more or less emarginate.. .Abudrfdwf, p. 271 

aenna 142. DASCYLLUS Cuvier. 

Preopercle and sorrletimes preorlrital serrated; teeth small, villifor~n, in a narrow band, with an 
outer series of ~onlewhat  larger ones; dorsal fin with 12 or 13 spines, anal wit11 2; scales of moderate size. 
in fewer ttlan 30 transverse series; lateral line crba~ing belo\\. the soft dorsal fin; branctlio~te~als 5; 
gills 3.5; 1)seudobranchi~e prcwnt; air-l)lacliler large; pyloric appendages 2 or 3. Coral reefs of the 
Pacific. 

Daacyllt~s Cuvier, KB@le Animal, Ed. 11, 91, 1829 (ur~lu?zzln): riot Yascillus I.atreille, Coleopteru, 1796. 
Telradrc~lirrr~an Cantor, Cat. llalag. FisIles, 241, 18% (a).1111~1118); su\))ititllte for I ) a u c ! l l l ~ . ~ ,  reyurded uspreoccupicd. 

208. Dascyllus albisella Gill. Fig. 112. 

Head 3.35 ill length; depth 1.5; eye 2.3 in I~ratl;  snout 3.35; lnaxillary 3; interorbital 2.75; D. 
XII, IS; A. Ir, 15; scales 6-27-12. 

Body deep, s l~ort ,  greatert depth over base of pectoral; I~ead much deeper than long, the arlterior 
profile nearly vertical; snout short, \.ertical; uloutlr sinall, oblique; jaws subequal, pr6truding very 
little beyond anterior profile of Iiead; teeth in jaws wit11 an enlarged outer series, conic,, pointed; 
behind these seleral series of srnall teeth in each jaw; nlaxillary small, reaclling little beyond anterior 
lllargill of orbit; interorbital width broad, convc.x; nostril circular, smalI; margins of preopercle 
and pworbital fincly srnatc;  secotitl dorsal spine longest, I .4 in Ilc~ntl; base of soft dorsal 2 ill s~)inous 
dorsal, fourth ray longest, 1.2 i n  Ilclad; second anal spine 1.35 in heat]; sevcnttl anal ray longest, 1.2 in 
head; caudal slightly ~ n ~ a r g i n a t ~ . ,  lobes roundetl and npper longer than lower; ])ectoral pointed, upper 
rays longest, 2.1 in 11ascb of tlorsal; ventrals largtl, pointed, 2.6 in Itotly; caudal peduncle deep, 1.65 in 
head; scales large, c-terioitl. T l ~ e  :tbove descbriptioll c11ieHy from an exsrnple (No. 543), obtained at  
Horlolrilli in 1589, by I)r. Jenkins. 

Color in life (NOH. 0:3445 a1111 03549), each scale \\,it11 a blackisll border and w l ~ i t i ~ h  base, except 
in  the white area in rnidtlle of (10rs:~i~I part of body, wl~ere tlark bord(~rs of each scale are allnost absent; 
nuchal spot blue wllerl present; all fins tlark, almost black, except the whitis11 scales on dorsal fin. 

One exanlple (No. 03355) sllows general color ~vllitisli, 1 ~ 1 1 1 ~  darkest on head and breast; scales 
enveloping bases of dorsal and anal whitish blue; snout and anterior part of head dark brownish blue; 
dorsal *,ale bluish, blackis11 toarard tip; caudal, anal, and ventrals bluish black; pectoral pale blue; 
iris bluish brown. 
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Color in alcohol, uniforlri brown, ~narg i l~  of cncll sc~:xle \\it11 darker; :I large n.l~itcl blotclr on 
lniddle of back above; lips, nmrgins of vertical fins, 11asc. of ~)c~c-toral abo\.e, m~tl velltrals, dusky 

blackish. Young esaml)lrs :ire vrry 1lrc.11 l)ro\\ ~risli 1)la~li \\.it11 ])e>irIy 11 llite bloit.11 estelldillg down 

on side of body 11rolloullc.et1, tlie pector:~l l)ale, :nitl soft dorbal whitisli above. Soineaiso sllo~v ~ilargins 
of anal and caudal \yl~itisll a l~t l  a \~liit(a 1111(~1i211 R ~ I O I .  

FIR. 111':- /)(IPc!///IIs rt/bisr/lrr Gil l ;  after Hlecker. 

Our collectiolrs c*orltaill 40 sl)cciniet~s miigi~ig in l'ngtl~ fro111 lrrs th:t~r llalf all i11c.11 to 4.75 ir~c~lrcs, 

all froln T-Ionoh~ln c,scaept one, \vhicli wris collected :tt \\':~iltilti Brn1.11. l ' l ~ i q  prcltty little tisl~ is ratl~tlr 

corllrnoll i l l  c~rt.rircs of ill(, c~ol-al rcefs. ~ \p lmr(~r~ t ly  tire lI:~\y:~ii:~~i spec-itv, ~ ~ / / ~ ~ s o l l ~ ~ ,  is ~ l i f f ~ r c ~ ~ r t  fro111 the 

common /t~i~~~rcc.itltrircs of tlrc Sontlr Se:~s. 

Dasr!/l/rrs (rlbinclln (:ill. I'ror. A(.. h't~t. Sci. I ' l l i l ,~ .  lSli", 1 I!). Snndwich Islands: (iiil~llror, Sllon' l~isl~(.s, (!l~t~ll(*~lpr'r, Znfll. ,  1 ,  
11t~1.l. 1'1, (il, 1S7!l (INSO) (Iio110111111); (:iinll~(*r. Iqis('11~ d(-r Sii~lwt,, V11, 2:11i, 1881 ( I I O I I ( I I I I I I I ~ :  . I ~ ~ I I ~ ; ~ I I s .  H1111. 11. S. Fish 
(!onlrll., SSII, l!l(E (Sc'l,t. 2:1, 1!)03), 457 (Ilo~rolnl~~); Slly~lrr, 01,. ('it. (.11111. 19, l!llll), Xi (lS~1110i11lll: Albnlross St&\- 
1io11 :;!Xis). 

Dasc!/llrrh. Ir.ir~lnr~tr/nlrrx, Giilllller. S'i~c,ht. ll('r Sii(lsec, I\', 1:). 1Si5 (Hnnd\ri(.11 I s l t ~ ~ ~ ~ l s ~ :  (:ii~ltl~er. Ifiis~*hr (lcr Siidsrc. \'TI, 231;, 
1881 (So(,iCl)., I<ingsl~lill, I'rlc\rr, Ytrp. 1,oisitl~lc. Ncs\r Ilel~rid(~s, I I I I ~ ~  Stt~~d\\.ir-ll Isltu~clai; Rl~~i~~Aaehner. 1)ctlku. Ak. 
Kiss. \\.iv11, LXX, 603, 1!100 (IIonol~~ln): nr%I of Itiiplirll. 

Tetradrctclr~~r~r~~h 11~i~tlae~~lalri111, Uleckcr, Atlas, IS ,  t~if. 408, lig. 8 .  1S7!l: I'o\r.ler, I'roc. An. Nst. Sci. fhila. 1900, 503 (Snndwich 
1sl1111ds). 

Genus 143. CHROMIS Cuvier. 

Body oblong or ov:tte, the clcpth t\$,o-fiftliu to t\vo-tlrirds tlie l e r l ~ t l ~  o f  hod)- xvithont candal; pre- 

opercle entire, or nearly so; lateral line wa~lting o11 tail; ~lroatli small; tc.ctl1 collica:~l, ill 2 o r  more 

series, the outer series enlarged and blunt; scales rather large, 24 to 30 iri a longitudirial series; sub- 



968 BIJL1,ETIN OE' THE U N I T E D  STATES F I S H  COMMISSION, 

orbital ancl lower jaw sib:~ly; dorsal lit] with 12 to I4 s1)int.s antl 9 to 14 soft rays; callclal inore or less 
forketl, the lobes rorintlctl or avntr; bra~~cl~iostegals ~ lor~na l ly  5; pyloric cteca 2; pillrakers long and 
slender. Tropical sem; s~)ccies numerous, varyi~ig coi~siclerably in form, perhaps divisible into smaller 
genera. 

CIir~?r~is t:l~vi(~r, hlen~oirrs (111 1111s. (1'1-list. KII~., I'nris, 1, 1815, X5Y (chromis). 
llclinacs (:llvicr S: \'~~lcnriolll~rs, IIist. Ntlt. IJois.q., \', 1830, 495 (iwsolutuu). 
1fi~vcfzr.in l'oc'y, hlrn~ori~~s (:III>IL, 11, 194, 1860 ( p f l ? ~ c l a ) .  
IlrILlsf(~8 ~ii~i t l~r ' i ,  CII~., I\', 60, 18(;2 (chrorr~is): corrcctc.rl spelling. 
Ayrcsin Cooper, I1ro(:. Ctll. At,. Soi. lS(i3, 7: (pr~?rrlij~iri?fis). 

c t .  Operrlc entli~rg in 2 small f l f l t  sl~illes, tile upper obscorc?: I)o(ly ~Ilort obvnte; dor~111 spillei! xrI.. . . . . . . .. . .clnph1'7is, p. 268 
( I < [ .  Opercle without spir~e; Lotly oblong ovate; clorsnl RP~I ICS  K I V . .  . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . .OIIUNY, 11. 269 

209. Chromis elaphrus Jenkins. Fig. 113. 

IIeatl 3.4 in length; tleptll 2.25; eye :3 in hcatl; stlont 3.75; n~axillary 3.75; interorbital 2.5; 1). 
vr, 15 or 16; A.  T I ,  12; 1'. 18; ~ ( ~ d e s  4-27-9, 20 pores. 

I3otly rlrort, tlt.c.11, ovate ant1 cotnprcssecl, the tlor.q:~l outline of 1)otly Inorc convex than ventral 
outline; s ~ ~ o n t  s l~ort  a t~t l  1)lnntIy conic; anterior outline a littlc l~lorc convex in interor1)ital rc~rion 
tl~ati on nap(.; cantla1 ~)citlnncle al)out 2 it1 head; srlorlt sl~orter than eye; snl)orl)ibl, l)rc~opercle, antl 
opercle entire, the preoperc.le s ~ ~ l l e ~ , l ~ a t  c~rennlate; oprrclc ending it1 2 small flat spines, the upper 

I"(;. 113.-('h~.onrih. fluphrrrs Jenkins ;  frotn the type. 

obscburr; te3lli co~lic, ~10sc-set i l l  a ~i l i f i i (~ series in cnc-l~ jaw; tl~irtl  tlorsal R ~ ~ I I P  longest, 1.8 in Ilead; 
soft tlorral so~nt~wlt:rt higher th:t~i spinons portio~r, sligl~tly rountlctl, longcht  ray^ about 1.7; anal 
rountletl, similar to soft tlc~rsnl, 1.4; cn~~tlal  tlcchl)ly c>tn:rrginatc, the upper lol)c. ~ l i g l ~ t l y  the longc,r, 
a l ~ o r ~ t  ccln:rlit~g Ilea(1; vcr~trals nearly reaclting vrnt, 1 .S ;  pectoral l)ron(l, r a t l~er  trunrate, 7 . 3 ;  sc.alrn 
Iargr, rrgnlar, rlightly cter~oitl, de11st'ly c.ot7ering entire I)otly ant1 hcatl esccpt snorit anterior to iiostril , 
imtl ti[) of lower jaw; lateral line \sell rlavclopetl, I)cgir~r~ing a t  nppcbr etlgo of gill-ol,cnit~g, gently 
arcahetl, follo\sing contour of 1,nck to \t7itllin 3 rcbalc.q of base of last tlorral ray, where it  ceases; bases 
of all the fills scaletl, t l~ose 011 spi~iol~s (1orsal larg~st .  

Color in  alcohol, 1)rowrl al)ovc anti 011 top of he:ltl, paler b c l o ~ , ;  operole tlusky; fins all plait1 or 
dusky, n i t l ~ o u t  markings; no black spot or blotch upon anterior portion of spinous dorsal, and none 
a t  base of pectoral. 
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Tlie above description based chiefly upon :I speciltlcii 2.25 i~ ic l~cs  long from IIilo, wliere several 
specin~ens were obtaincd in Iiensllaw's pool, ill lava rot.lrs 3 miles to the sor~tl~\\~:vd of 1Iilo. The 
sp(xies seenls to be fitirly cotiin~on, tl1oug11 it \\.as obtained by us o111y at  Ililo, wlic~rc we sec.orc.ci !) 
spcciinens. Niue sl)cciuneus, includiiig the type, were ol~taittilled 11y 1)r. Jenkins froill alllong the 
coral rocks ilt ilonolulu in 1889. Tliis ia one of tlle nlost agile of iisllcs. 

Cl~rorr~is ( z C y ) h ~ ~ ~ s  .lerikir~r, Boll. U. S. I'isli Cumtn., XXIJ, 1'JOL' (Scpt. Y3, 11)03), 467, fig. 23, Honolulu. (Tyl~c, So. ROi03, 
U. S. N. h l . ,  Coll. 0. 1'. Jc111iir)n.) 

210. Chromis ovaiis (Steindachner). Fig. 114. 

Ileail 3.5 in lcngtl~; depth 2.3; c)ye 3.3 in Iie:ld; snot~t  4.2; ~llaxillary 3; i~ltcrorl~ital 3; D. SIV, 11; 
d l .  11, 13; sc.:~lcs 3-28-8. 

Botly oblo~ig-ovtlto, tleel)ex,rt tl~rongh b:we of ventrills, co1n1~ressetl; clorsal or~tljnc alecyeht b.ol~t origin 
of tlorsal fin to tip of snout, slightly conctii~c o\vr intcrorlital regioi~; lleacl 11cel)cr than long, coni- 
preswd; snout su1)conic; lowcr j:~w sliglltly inc-111clctl; i ~ t ~ x i l l > ~ r y  reitelling :~titerior edge of cye; 111ontl1 
sn~all,  nearly horizontal; a single row of s~nall tlistinct c-onic trcth in e;rcl~ jt~\v, I or 2 sl~ort  in(listin(~t 
rows bztcli of the outer row in tlie anterior part c ~ f  iaws; operclc and 1)reopercle elltire, no opercular 

 pine; eye anterior, its lo\ver c>clge on line willl nl)prr IJRSC of pectoral; itlterorl,itttl sligl~tly c.on\.es, 
almost fiat in sorric esatnl)lcs; lins rat l~cr  lt~rge, origin of tlursal sliglrtly al~tcrior to origin of ~)cctort~l,  
fourt l~ to c i g l ~ t l ~  sl)ines t~bout e(lu:~I :lncl tile lorlgemt 1.85 in 11e;itl; first s~)iti~~.nliglltly sllortcr ~ I I : L I I  1;I~t; 
nlidclle rays of clorsnl longest, 1 .8, the soft part being rountled; anill rays iicarly all ccluzll, t l ~ e  last 2 or 3 
sliglitly the sl~ortcr, lotlgekt 1.9; second spi~lo rather stout and strottg, 2; iirat npine very mliort; (-:1tid:11 
deeply forked, upper lobe slightly tlie longer, longest ray nbout 3 'in 1)ody; \ Y ~ I I ~ ~ : L I s  rcaclling 
1.25 in head; prctort~l litrge, pointed, upper rays longi,st, 3 in body; sc:~lcs large, finely ct:~tioitl, 
covering entire body and head except lips, sn~till scales at  basen of all the fins, tllosc on soft dorual :~ud 
anal atid caudal small and covering ~uos t  of the fin; 1:itt~raI line conc*nrrent wit11 dorsal outline, on first 
20 rows of scales, then dropping 3 rows and very obscurely extentling on tniddle of cand:tl pc~iut~clo 
to base of tlors:~l fin. 

Color ill alcol~ol, bro\\.nisl~ or dusky olive nl)o\-c, belolv mil\.ery yello\vibll; l~ttstx of poc.tori~l 11lac.k. 
color llot extcritlirig to axil; about 8 i~~tiistiiirt  lo~~pitatli~litl dusky stretllcs ; L I O I I ~  ni(Iv of 1)0(ly 11e10\+, 
tlorsaI region, following rows of scales; I I I C I I I ~ ~ I L I I C S  of S ~ I ~ I I O L I S  ~111rs:qill black; hofl :tr~:tl it11(1 (I(lrsi11 tlu9h-y; 
caudal dusky brown. 
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\Ire have seen only 4 specimens, all from Honolulu, 3 obtained hy Dr. .Jenkins and one by Dr. 
Wood.' Each is 6 inches long. 

Ifrlzasles oualis dteindni~h~ler, Dcnks. Ak. \VIM. \Vlen, LXX, 1900, 602, Honolulu. 
Chromis 7rloz Jenkins. Bull. IJ. S. Fish Comm., XIX,  1899 (.111ne 8, 1901), 393. fig. 6,  Honolulu. (Type, No. 49698, I T .  S. N. M., 

Coll. 0. P. Jcnkinq.) 
Chromis onalis, Jenkins, Boll. U. S. Fish Comm., XXII, 1902 (Sept. 23, 1903): 4.58 (IIonolnlii). 

Genus 144. POMACENTRUB LaoBpbde. , 

Body orate, or oblong, compressed, the profile steep, usually rounded; heat1 n~oderate, nearly as 
deep as long, the snout scaly, the lower jaw S C R ~ ~  or naked; mouth quite small, terminal, the jaws 
equal; each jaw ar~nerl with I or 2 close-set series of cornprcssrcl, iminovable teeth, 11 hich are trvncate 
or rountled a t  tip, sornetin~cs it fe\v sn~al l  teeth behincl thesr; gillrakrrs long; preoperc,lc nlore or less 
serrate; preorbital serrate; scbi~les large, strongly ctenoid, the latclral line rnnning parallel with the back 
to near end of tlorstal fin, a t  1vhic.h point i t  ccmes; dorsal fin c.ontinuous, \\,it11 12 or 13 low stout spines; 
membrane of sl)inous dorral usually not (leeply incised nor lot)ecl, the soft part 111ore or Iess elevateci, 
iL3 last rays gradually shortened; lower linil) of preopercle usually Inore or less firaly; preorbital 
narrow, without deep notch; anal fin similitr to soft tlorsal, with 2 spines, of which the second is much 
the larger; soft rays 12 to 16; dorsal spines with a sheat11 of large scales, the ~nen~branes of both dorsal 
and anal covered high up n.it11 s~nall scales; caudal fin more or less forked, the lohes rounded; lo\rer 
pharyngeals triangular; branchiostegals 5 or 6. Species numerous in the tropical seas; extremely 
variable in forrn and color, the brilliant coloration apparently tlependrnt on surroundings. 

Poinac8rntrt~s I,ac6pEde, Mint. Nnt. Poiss., IV, <W8, 1902 (parlo); teeth biserial, soft dorsal short, often elevated; caudal deeply 
forked, teeth trtltlc:nte. 

Pri~latix R~ippell, Nc11c \\'irl)elthierc, Fisohc, 128, 1858 (c~arlostigrna). 
P8e~~rl~rpt~n~ncerilrus Rlecker, Vcrh. IIoll. Muats. Weten., 11, 18i7, 40 (littoralin); teeth rorlnded; preorbital notched; caudnl 

lullate. 
Parrrpo7,~nc<,r1l,.?tx Rlccker, Nat. Verh. IIol!. Mants. \Vetell., 11, 1877, 85 (pol!j~rw~n); terth uniseriril; lower jaw scaly; snont 

sc-nly; rpino~is dorstil with Inemi~rnnc incised and lobed. 
An~bl!lponictc'e~~t~'rte Rleeker, Nat. Vcrll. Holl. Mtint8. \\'eterl., 11, 1877, 68 (breoiecps); snont and lo~ver j t ~ w  naked. 
l?~~~,omacmtnts Rlceker, Nnt. \'erh. 13011. &lti~~Lq. Weten., 11, 1877, 73 (lir!idcn); anollt scaly; lower jaw naked; membmnes 

of sl)inons clom1~1 not ~~otcbod; teeth ~~niscritil. ' 

Rrachyponzncmlrrcs Hleekcr, Nal. Verh. IIoll. Mnats. Wetell., 11, 1857, 73 (alb~(ih'cinlrts); 11s r~bove; membrane of spinons 
dorsal deeply notcl~ed. 

2 11. Pomacentrus jenkinsi Jordan h ICvern~ann. Fig. 115. 

Head 3.4 in length; depth 1 8; eye 3.3 in head; snont 4; nlitxillary 3.2; interorbital 2.75; D. xrrr, 
16; A. 11, 13; scales 4-29-1 1 ; Br. 4. 

Body ovate, deep, compressed, dorwal outline rather stc~ep, rrenly rnrved from tip of srlout to soft 
dorsal, following edge of scales on spinnus dorsal; head tleeper than long, c~ornpressetl, s~~bconic;  snout * 

bluntly conic, jaws cqnal; maxillary reaching anterior edge of eye;  non nth small, horizontal; a single 
row of (,lose-set, in(-isor teeth in ear11 jaw; 1)ostt~iior edge of preoperkle roughly serrate; opercle ending 
in 2 short flat spines, the upper v;ry obscnre; intrrorbital wide, strongly convex; fins rather large; 
origin of dorsal over ventral, origin of eavh equally distant from tip of snout; first 2 or :3 doreal spines 
shorter thanothera; otlleis:~l)out of equal length, shorter tl lal~ the Iongecit (lorsill rays, the 111ediall rayR 
being longest, 1.5 in head: c a ~ ~ d a l  forked, lol~es rounded, upper the longer; anal rounded, longest ray 
1.5 in  head, ~econd  spin(: rather stoat arid htrong, 2.2 in head; ventrals long, reaching vent, 1.1 in head; 
pectoral broad, upper rays the longer, 1.2 in head; scales large, finely ctenoid; 1)otly and Ilead, except 
lower jaw and s~iotit, s(-aled, sc:11es on top of head small; bases of all the fins except ventrals well 
covered with fine scalt,~, those on spinous dorsal larger; lateral line concurrent with dorsal outline to a 
line under base of t l~ i rd  or fourth dorsal ray, where it  drol~s 3 rows of scaales to nliddle of cautlal 
peduncle, thence continning to 1 ) t ~ e  of cantla1 fin, the tletached portion little tleveloped. 

Color in life, gronntl dark tlr:tl); ce~itral portion of scales olivaceons, each onc wit11 black on lower 
part of posterior cdgc1 forming vt.rtical l~antls on I~ody;  axil 1)lack; or~tcr border of dorsal fin, above 
scalrtl part, black: rtac*toral dr~yky olivaceous, black a t  base; ventral and anal black; caudal dusky 
with posterior border lighter; iris bright yellow. 
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Color in alcohol, (lark brown, edges of scales darker; a dark stripe on ripper edge of membranes 
of spinous dorsal, broadest ant1 most (listincat anteriorly; rest of tlorsal, :inti c~:todal and pectoral dark 
brownish; vrntrals ant1 anal dark, almost 11lack; n I)lnc-k I)lotc-h : ~ t  upper base of pec+oraI, continno~ts 
with the black axil. 

This is lrerp abmldant speries anlong the I Ia \ \~ i ian  Tslands. Xumerons specimens \rere obtained 
at  IIor~olulu in 1889 hy Dr. .Tmkins, ancl others by Dr. \Iroocl in 1898 and Dr. Jortfan in 1900. Otu 
own collectioris, made in 1901, contain numerorls specimens, the loralities represented being IIonol~lln, 

Fm. 115.-Pomncc~1lr?rs j~nlittsi .Iorcli~l~ S. I<\crrnr~nll. Type of Rrr~~oi~rncrnlr 118 rrtflr!li~rntrc,- .Icnkin.i. 

Ililo, ant1 TCailua, ant1 specin~cv~s \\elc ta1ic.n I)y the rllbtrtross in 1902 ;it nr:inp diffrrent plarcw an1onc 
the Iia\raiian Islands. 

The aborr  tlescription is I~asetl c.hiefly npon :L u[)c.cilnc>n (ficlcl No. 0-l52(i) 4.8 inc.11~~ long, o1,tainrtl 
by u m t  Honolnlu. The length rarirs i r o n  3.75 to 5.25 inc.11~~. 

Ponlncmli.irs nigrir.nrts, Quo? cB Gnininrd, \'nyri&!c Ilrnllie, Zool., :<!In, 152.1 (Sttnd\ricl~ lslnnds, not of I,tlri.pc\dr); Crlrier & 
\'nlenciennes, I-list. Nnt. I'oiss., r ,  ,125, lS30: (:i~nthrr, C:I~., Ir, :!.I, Ism (Snnrlw~<*ll lsln~~rls); not Ik~t~rrr~f~.iix ?ri!,ri- 
rfl116 IJnci.p6clt,, }list. K t ~ t .  I'oiss., lr, 1t1i11 Xi?, lS(l:I, Iocr~lity I I I I ~ ~ ~ I I \ Y I ~ ,  t ~ o l I t ~ c ~ l ( ~ i 1  I)? C I I I I I ~ ~ T S I I I I .  

I?tipon~n,~orlrtrs ?trol:rri~tnlrr.s .lenkins, Hrlll. 11. S. Fish (:olnln. lor lSIl9 (.Inn(? S. 1!101), :i!ll, lig. 5,  Honolulu.  (Type.. Xo. 4!Ji(X) 

IT. S. N. If., Coll. 0. 1'. .lrnl<it~x); r~ot l'i~~t~rirc'~tlrrrs ttlti~!li?tfrl~rs lir~l)l)rll. 
E ~ ~ ~ ~ r ~ n ~ n ~ ~ c ~ t l ~ ~ t ~ . ~ ~ ~ ~ i ~ ~ r ~ i ~ f ~ ? ~ . s ,  I~i~\v lcr ,  I'roc. Ac. N t ~ t .  St-i. 1'11iIn. 1900, 503 ( I l o ~ ~ o l ~ t l r ~ ) .  
J ~ o i ~ ~ n r c ~ t l r t ~ s j c ~ t k ~ ~ t . ~ i  , J i~r i l :~~i  ,t l ~ \ z c r r ~ ~ ~ i ~ ~ ~ ~ ,  I311ll. (1. S. 1FisI1 Coinni., X S ~ I ,  l(l(Y2 ( z \ ~ ~ r i l  11, l!IO:<), lS!l, Honolulu; St~yder, I .  c., 

(JILII. I!), ISM), 527 (II~k\\~niLn lsl~~n~ln; 1,1tynnlr Islrlntl). 

Genus 146. ABUDEFDUF Forskiil. 

not1 y tl(~t,l), c.olr~lrc~ssrd, corerttl \\ it11 1:~rgc. c4rni1itl sc.:~l(.s; snottt \vitl1<1111 st*:~l(ls; 1)r(~)11er(-lt- itnd 
l)r(~orl)ittll twiire, t11e I<)\v(~r Iinrb of prroper(*lc, x(*:~lrIrss; 3 10 4 ro\rs of sr:tl(,s I ) (~t \ rv(~~t  1:iter:iI 1i11<% :t~r(I  
tlorsal; tec~t11 c~o~~~prc~ssc~tl ,  fiscvl, Ilrorc or I(3ss tlistinc-fly c~nl:~rgin:ttc>, i l l  OII(. series in r:1(.11 j:~\\,  fl~osc~ 
l)elo\\. oc-c-nl~ying 111ost 01' tll(h free rdgc of tllo j:i\r; ~:L\\ ,S s ~ t l ~ c q ~ ~ i ~ l .  1)or~:tI nv11t11ly 11 it11 13 s{) i~~es ,  t l ~ e  
laut ~ljglltly ~l~ort(ar  lIi:111 t11e I I I ( ~ ~ I I I I I  onc5s; l)r:~~r(*I~iost(~g:~ls 5 or (i; pylnrii- (,~t~c:t 3; lo\\ (,I, 1111at~yng(~:11~ 
triangular. Sp~ctirs nnnlerotls, of1c.n 1)riglitly t~olorc~tl, fonntl :tl)onL csornl rc.c~Ts in the, trol)ic:11 sr:tq. 
\\'e excl~rdc from this genus all sprrics \ritli ronndetl, 1)iscrial tc,etli. 
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Abnil(~11rrJ ForskL1, 1)cscr. Aniln., el(.., 59, 1775 (sortli~lrc~). 
( i l ~ ~ i ~ h i s o d o ~ i  Lirc:i.pi.de, IIist. Nirt. I'oiw., i V ,  542, ISO" (wor~rharra). 
,Yl~~gasles Jenyns, Voy. Aeirglc, 63, 181%.(i1,rb1-icalr18); dorsill spines 12; sllonl scilly. 
Erischi~t~dr~,~(;ill, I'roe. Ae. Nttt. Sei. l'llil~t. 1Yt i2 ,  14F) (dcdir~ifi .~?~~). 
Ifi;rrri!ll!/l~hi(lodo~~ Illceker, IIoll. > l i~~~ t sc I i .  \\'eter~s., 11, 1877, 91 ( I I ~ ~ ~ ~ ~ I I ? I I C ~ I I ~ I I I I L ) ;  11)wer ~)llaryllgenls qundrate. 
i i s ~ l ~ l ! ~ ~ ~ l ! l ~ ~ h i d u i l o ~ i  Hlccker, 01). eit., 9 2  (uurclit;); sculc61 i~bovc Iutcrul l i l ~c s  ill 1 or 2 rows. 
G1!1~1hiibtlo1~, corrected rjl)cllillg. 
u. Teeth sorrcely coml~rclisc~l. 

........................... ...................................................... b. 1)orsirl xlr, 19; ir11:11 11, 15 : si~llii~lri~, 11.272 
Teell~ eo~lsitleri~bly c:o~~~l)ressc~l. 
I,. ICyc c~o~npirrz~livcly lirryc, Irss tl11r11 -1 i l l  hclkcl. 

......................................... d. 1)orsi~l xlrr, 1.1, sl~irles sllorlcr t l ~ i u l  soil rnyn; unnl 11, 14 .abtlo~t~iirttlis. 1). 272 
drl. 1)ors;rl s l l ,  I(;, the sl,itics ,IS 10111: 11s soft nrys; nllnl 11, 11.. ........... .!. ...................... . i ~ ~ r ~ ~ ~ r v i ~ ~ c ~ r ~ ~ i x .  1,. 2i.l 

.......................................... cc. Eye coml~;tr~rtivcly slnull, ~ n o r c  t11:lll 4 i n  hci~d (4.6) ..... , . .s~r(lifl?i~, 11. 6.1 

212. Abudefduf sindonis (Jordaii & K v e n ~ ~ a t ~ n ) .  Plate 40," 

IIead 3.5 in length; depth 1.i5; eye 3.4 iti llead; stlout 3.5; ~ ~ ~ a s i l l a r y  3.4; i~lterorltital 2.8; D. 
X I I ,  19; A. 11, 15; scales 4-28-9, 22 pores. 

Uotly short and tleep, tlorral o u t l i ~ ~ e  evenly arched fro111 tip of siioat to soft clorsal; l~eatl derper 
tlia~i long, co11il)ressetl; sriout short a r ~ d  conic; 111ontl1 s~llall, horizontal, lower jaw sligl~tly shorter; 
maxillary re;tcl~il~g to anterior edge of orbit; :L si11g1e row of stt~all, ratlter I)lu~it, slightly co1111)ressetl 
tcetll on cac+h jaw; ~)reopercle entire, opcrcle eiidi~ig ill 2 s~mall flat sl)i~ics, 1tl)pcr very s ~ r ~ a l l  ant1 
obscure; eye anterior, Iliglr, its lower edge above upper base of pectoral; intcrorl)itul I)rontl, steep, and 
convex; fills l:trge, origin of tlorstll over base of vcirtralr, its tlistance fro111 til) of sriout e q ~ ~ a l  to dis- 
ta~ice fro111 ltasc of last ray to tip of upper catitlal lobe; sl)iries strorig atitl long, first 0.7 of ioorth, whicli 
is 1.9 in head and of same lerlgtlr as followirig spi~ies; ~ i ~ i d d l e  dorsal rays produced, lonpept ray 1.25 it1 
Ii:.:itl; anal si11lil:tr to iioft ilorsal, lo~igebt ray 1.25 it1 Ireatl, secontl spirre lot~gest, 2 ill 11r;~d; cnaudal 
forked, upl)csr lobe the longer; ventwlu reaching past vent, outer rays longest, al)out cclual to 11catl; 
pectoral broad, upper rays longest, equal to head; scales large, ctenoid, co\.erilig elltire I)otly :u~d 
heact escel)t lower jaw :~nd S I I O U ~  antvrior to eye; lo\ver l i~i ib  of preopercle scaletl; I:irge sc:tles cover- 
i11g rtcarly all of dorsal spines, s~iialler scales covering as t ~ ~ u c l i  of soft dorsal and :~nal sp rid nearly all 
of c+ar~dal; very ~nitiute scales on base of pectoral, none on raysof ventrals; lateral line concurretit with 
dorsal outltne, on 22 scales, c l i d i ~ ~ g  8 r o ~ s  of scales short of 1)osterior base of tlor$:~l, t l ~ e ~ r  t l r ~ ~ ~ ~ > i n ~  
3 rows of scales :ultl continr~ing obscurely on irliildlc of cautli~l ~)ednncle to base of vantlul fill. 

Color in alcohol, urrifort~l Jrc>ry (lark l)rown, tiearly 11lack; 2 narrow wa\.y 1):urtls o f  \vl~itc 011 side, 
first l ~ e ~ i l l ~ i i n g  about u ~ ~ d e r  fourth dore:tl spine arid c x t e ~ i t l i ~ ~ g  untlcr :tbout ~t~i t ldle  of l)ector:~l, tllellCe 
cnrvit~g sligl~tly 1)ackwartl to\r art1 v t . ~ ~ t ,  ra t l~er  int1istinc.t 1)clow 1)cctoral; scc*otitl 1):1rttl I ) o g i ~ ~ t , i ~ ~ g  nlltler 
last tlorsal spine and first ray, cstcntlit~g toward ~l~iiitl le of anal, ra t l~er  obscure, int1isti11c.t for 2 or 3 
scales before rc.;iclii~lg alial; fins ill1 I)lack, pectontl sligllty 1iglrtt.r thau otl~ers; R large. l)l;~cli c)c.ellatecl 
spot tvitli :I narrow wliite I)orclcr on back :uld lo\rcr p:ut of soft tlorsal, largclr t l la~i  eye, just b:lck of 
litst white bar. 

Tlre above tlescriptioir 1)asc.cl on t l ~ e  type, No. BOGti!), U. S. N. nf. (fic.lil No. 04524)) a speci~ticri 3.78 
iticl~es long, froin Ilonolulu. 01le othvr sl)eci1nc,11 obtaiiied ant1 taken as a votyl~e, No. 2727, Bureau of 
Fislic.ries reserve wries (field No. 033732). I t  is 2.75 incl~cs long, and ~v:~s  talrc~i : ~ t  I<ailu:t wl~ere Llle 
spcsriex \rras first tliscoveretl by Mr. Miclrit;tro Sintlo, for \v11o11i it  is ~ ~ a ~ n c t l .  

This tipvcic,s agrees wit11 tyl)iceal ill~utlqfduf in ;ill rm1)ects exccpt that 11o11e of the tee111 appears 
to be e~tl:trgi~rate. I t  agrcser with C/~rys i~~lor (c  i l l  the ~111tire ~)reoj)ercl~~ ant1 1)reorbital :uitl naked s~iout,  
but differs from the type of that genus ill having the teeth ill a single series. 

Ul!/l,hisoduir s i ~ ~ d u i ~ i ~  Jor(31r11 (0: IIverlni~1111, J31111. U. S. Pis11 COII~III., ~ X I I ,  I'W! (Apr i l  11, 1!)0:I), 188, Honolulu. 

213. Abudefduf abdominalis (Ciooy & Gair~~artl).  " dfiro~~ztco." Fig. 116. 

IIeac! 3.5 in lengtll; (1el)tli 2; eye 3.75 in licad; snout 3.4; rr~axillt~ry 3.5; ititerorbital 2.8; D. xrtr, 
14; A. 11, 14; scales 5-30-1 1 .  

13otly oblong, tleep, c~o~rlprrssc~tl, lriucli lor~gcr ill adult t l~at i  in yonr~g; Ileatl s~ilall, its dep t l~  equal 
to its lcngtli; upptbr 1)roliIc colicg:ive over eycw; Lnortt ~I tor t ,  ol)tulie, rounti(~1; ~~ro~r t l r  H I I I ~ I I ,  ol~liquc, 
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jaws eqnal; lips fleshy; teeth in jaws small, nniserial, co~npressed, incisor-likc, tllcir margins notched; 
no teeth on vomer, palatines, or tongue; tongue elongate, pointed, free in front; eye anterior, superior, 
less than snout; preopercle oblique, its margin smooth; intc~ror1)ital width broad, conres; nostril 
small, cbircular; third dorsal spine 2 in head; longest dorsal ray 1.4; fonrth ma1 ray 1.5; pectoral 
long, pointed, 3.1 in body; ventral8 pointed 3.8, the spine 1.4 in first ray; scales large, rounded, 
ctenoid; lateral line arclled, not continned beyond soft dorsal; tubes of lateral line arhoresc-ent; no 
scales on snout, in front of cAyc., or on lips and chin; scales on infraorl~ital, vertical fins, anrl base of 
pectoral minute. 

Color in life (No. 3007), botly, pale brassy greeil, with 5 narrow bluish black vertical hars, the 
first f ro~n  frout of dorsal to 11ase of pectoral, tho second f ron~  thirtl to fifth dorsal sl)incs to heneat11 
~niddle of ycctoral, the third fro111 eighth or ninth spine to~vartl origin of anal; the fourth fro111 last 
spines to ~nicldle of anal ant1 tllc. last, \\ hic.11 is faint, from last tlorsal rays across caudal pctlnnc.lc; head 
tlusky; I)clly white; blaelc spot on haye of pc.rtornl aljo\~cl, axil 1)lacli; dorsal brassy, mottled with 

Fro. 116.-Ahurl~:frlrrf n I ~ ~ / o ~ n i ~ ~ n I i x  (Qnoy (:t~im:lrd): 11ftc.r Giinthcr 

dark, the edge of membranc blacli, the projcrting spines white; 1,lac.k 11lott:ll on base of liist tlowal 
rays; muclal ant1 anal tloslry yc~llowish; vcntr:tls whit?, tlusky at  tips; pectoral p:de jlc.llo\vish; breast 
tlnsky; iris silvery, black ahore and l~elo\t*. Another exanlplc was sttv.4-blne when fresh, olive-green 
on back with 4 broad ctross \,nrs; spinous clorsal, base of soft dorsal, cnntlal i~ntl 1):tse of anal black; a 
black spot a t  base of pectoral; ventral black; soft ilorvxl, candal ant1 anal pale, escbept 1)ase. 

Color in alcohol, purplisll I~ro\vn above; side hrlo\v Iatc'ral line wit11 tlnll light green lollgitutlinltl 
bantls; l6wer sr~rfacc of 11odp ~vhitish; 5 blackisll vertical bantls on sitlc of back, indistinct on lower 
half of body, and c~stcncling up  on fin; first 1,and begins at  origin of s l ) ino~~s  dorsal, ~ecor~ t l  a t  forirtl~ 
m~t l  fifth dorsal spines, third at n i n t l ~  ant1 tenth spinc3s. :nid fonrtll :it last tlors:~l spincb anti first 2 rays; 
dnrlr brown blotch on cand:il petlo~icle al~ovc; a tlecp b1:lt.l~ I ~ l o t r l ~  on 1)asal portion of posterior rays 
of soft dorsal antl anal; vc.rticnl fins (Insky gr:y.ish; pectoral ant1 ventr:~Is grayish, the latter wit11 
whitish streaks bc.twc.cn rays; blackis11 spotq : ~ t  1 ) ; ~ s ~  of n~eil ia~l  c~andnl rays. 

Dcsc,ril>cd from an esa~nple  (No. 448S), from llouolulu. 
T l ~ i s  pprcies is tbloq(. to , l h r c t l ( : f t l ~ ! f  arc~ct1ili .s of Intlia, from ~vhich it  is tlistinguishctl 11y the large 

1)l:ic.k spot4 at 11xnc.s of postcxrior tlorsal and :ma1 rays, antl the fourth I~lnrlcisl~ vc~rtic,:tI I ~ a r  I)c~ginllillgnt 
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last tlorsal spine and first 2 or 3 soft rays. The Atlantic: form, Ahu,rleftJ~lf marginalus, is distingnished 
by the shorter, more or1)icolar body anrl the abse11c:e of black l~lotches on soft tlorsal and an:il. 

JJTe have exanlinctl 65 speci~~iens of this species, all from I-Ionolnlu escept I from I-Iilo antl 4 f r o ~ r ~  
Kailna. They range in length from 3.4 to 9 inches. Specimens were also fount1 by the Alhrrtrons a t  
nmncrons places among the I-1awaii:ln Islancts. 
G'l?lphisodon cthrlominnlic Qnop & Gnimnrd, Voy. Gmnie, Zool., 390, 1824, Sandwich Islands; Cllvicr & Vnlencienncs, TIist. 

Nnt. l'oiss., V, 467, IX30 (IXnwniinn Tslnnds); Jmkir~s, Bull. IT. S. 1~~11  Cnmm., XXTI, 1002 (Sept. 23, InOB), 464 (Iron- 
olnln): Snydcr, 011. ('it,. (.Inn. 10, l901), 527 (ITn~vniinn Islnnds nnd Lnpsnn Jslnnd). 

Ol!/plri~lotlo~r rrrlrslin,~m, Giirtthcr, Cat., IV,  34, 1802 (Ilnwniinn Islnnrls); not o f  (:nricr & \Tnlcncienncs. 
Gl,tl~~hirloflon nnmlilis, Strrcts, null. U. S. Nnt. ~IIIs. ,  No. 7, 60, 1477 (TTonn11111~): not of Linnmns; Giinther, Fisrl~c (lrr Siid- 

sec, VII, 220, pl. 126, 1881 (ITnwniinn Islnn~ln; Tnhiti); Stc~inllncl~ncr, 1)rnks. Ak. Wiss. IVicn. LSS, 1900, 502 (11011- 
olnln;  1,nysml). 

A b i l r l ( ~ f ~ l i ~ s ~ : r J ~ s ~ i ~ i l ~ ~ s ,  J~ 'ow~cT,  I'TOP. A(-. Xnt. Sri. I'hiln. inno, hot (IIrr\vniinn Tslnn(1s): 11ot of Lnc(.pS.(lc. 

214. Abudefduf imparipennis (Sanvngc) . 

TIead 4 in total length; tlrptll 3; rye 3.5 in hcntl; n. xrr, 10; A. 11, 17; scales 2-28-8. 
ilcacl longer tlinn Iligli; intc.ror11ital cclualing snon?, 1v11irh cqnals orbit; infraor1)it:ll ahnost as 

lor~g ns prrorl~itnl; teeth long ant1 co~r~pre-setl; scnlrs of l~carl cstcntling on snorrt nearly to tip; cnutlal 
uc.arcely forked, a little ~ h o r t r r  than head; scxeontl tlorsnl spine ns long nH soft rays. Honolnln. 

Not sen1 l)y us; known only from the t1esc~ril)tion l)y Sm~vage. 
Ol~lphisorlon inipnriprnn7x S~~llvnpc in Vnlllnnt k Snnmgc, Ilcv. ling. Zool., TIT, 187h, 2i!I, Honolulu. 

215. Abudefduf sordidus (1'orsk:il). " 1irrpil)i." Fig. 11 7. 

ITe:111 3.2 in length; tlcpth 1.75; c,yc 4.6 in heatl; snont 2.8; nlasillnry 3.2; intcrorl~ital 2.5; I). 
XIII, 16; -\. TI,  15; scales 6-2:)-12. 

Botly short, drcp, compres~etl, 1):~ck rather trenchant in front; 11c~~tl sniall, decp; snor~t ronnd, hl~lnt,  
a little lo~ifit%r tlmn ryr ,  11lontI1 stnnll, sliglrtly olrlique, the j :~~vs  cqnal; lips fleshy; teeth c~o~nprrssctl, 
nniserial ill jaws; eye stnall, nritcrior and superior; prro1)crclc very ol)liqne, its ~ n a r g i r ~  ontire; inter- 
orlital witltli lrroatl, strongly ~ o n \ ~ c s ;  noqtril small, circular, in front of mitltllr of cyc,; longest clorsal 
spine 2 in licatl; longest tlorsxl _ray 1.5; sc.rontl anal spinc 2.1; longest nnal ray 1.4; c:mtl:tl l)roatl, 
forketl, lol~es ronndecl; pcsctoral I in htnntl; vcnlr:~ls 1.2, rc.ac.hi11g origin of anal; cantlal prtlnnrlc 
I~rontl, 1.75 in heatl; scslrs l:lrge, ctc.noit1, caxccq~t tl~osc, on lins \\.l~it.l~ arcb very small; snout, proorbital, 
antl ja\vs nnlced. 



Color in alcol~ol, dull brown, a little darker on back; side with 6 broad dark brown vertical h n d s ,  
tleep on back; scales over and behind eye, a row over nape with black centers; a black spot on caudal 
peduncle above, a t  haseof last dorsal rays; vertical finb blackish; pectoral pale brown; ventrals blackish. 

Described fro111 an example (No. 04511) taken a t  Honolulu. 
This species is easily distinguished by the presence of tlie black spot on caudal petfuncle, which is 

present a t  all ages. The young have also a black spot a t  base of pectoral. 
We have examined 39 specimens of this comrnon species, 6 collecteci by us a t  Kailua, 5 a t  Hilo, 

10 a t  Waianae, 1 at  Moanalua, and 8 a t  Honolulu; 1 obtained hy McGregor a t  I,allaina, Maui, and 
8 by Dr. ,Jenkins a t  Honolulu. Specilnens were also collected by the Albatross at Honolulu; Paako 
Bay, Hawaii; Napili Bay, Mololmi; Necker Island, and Laysan Island. Our examples arc one-half 
to 8.25 inches long. 

CW.rlodnn nordidnn Forskbl, Doscript. Animnl., 62, 1756, Djidda, Red Sea. 
C?~?/1~ki~oflnn sorditI?ir, R~ippcll, All. Rcis. Nord. Af., 31, 1'1. VIII, fig. 1, 1828; Jenkins, Boll. U. S. Fish Comm., XXII, 1902 

(Sept. 28, 1903), 458 (Honolulu; Lnhninn, Yaui): Snydcr, op. rit. (Jlm. 19, 1904), 527 (Hnwniinn Islands, Luy~arr 
It~land). 

C?l~/pliisodong$ns L~ennrd, I)ix. Rapp. Hist. Nap. blnrlr., 35. 18.10, Mauritius. 
Gl?/phisodon aotalux Day, Pmr. Zool. Sop. Lolldori 18139, 521, Andaman Islands. 
G1:/1~11isodon rnrdL'(Ins, Giinther, F i~chc  der Su(lscc, VII, 231, 1881 (Itcd Sm, enst const of  Africa, Enst Iadinn Arehipelago, 

Tnhiti, Rainton, Snmon, nnd Bonhnm Islnnd). 
AbutlcfdlCfsorrlitkls, Fowler, I'roc. Ac. Nnt. Sci. Philn. 1900, 501 (Hawr~iicm Islands). 
Glvphidndon (Pn~agZ?]~~hidndon) melas. Stoindnrhncr, Dcnks. Ak. Wim. \\'ion, LXX, 1900, Mn (T~y8nn): not 01 Kuhl& vn11 

Hwsel? 

Family LXVIII. MALACANTHIDA3.-The Rlanquillos. 

Body more or less elongate, fasiform, or compressed; head subconical, the anterior profile usually 
convex; suborbital without bony stay; the bones not greatly developeil; cranial bones not cavernous; 
opercolar bones mostly unarmed; mouth rather tern~inal, little oblique; teeth rather strong; no teeth 
on vomer or palatines; prclnaxillary usually with a blunt posterior canine, solnewhat as in the 
lab rid:^; premaxillaries protractile; maxillary without supplemental bone, not slipping under the 
edge of the preorbital; gills 4, a long slit behind the fourth; pseudobranchi= well developed; gill- 
me~nbranes separate, or more or less united, often adherent to the isthmus; lower pharyngrals sepa- 
rate; scales small, ctcnoid; lateral line present, complete, more or less concurrent with the back; dorsal 
fin long and low, usually continuous, the spinous portion always rnuch lcss developed than the soft 
portion, but never obsolete; anal fin very long, its spines feeble and few; caudal fin forked; tail diphy- 
cercal; ventrals thoracic or subj~igular, I, 5, close together; pectoral fins not very broad, the rays all 
branched; vertehrrc in normal or slightly increased number (24 to 30); pyloric cceca few or none. 
Fishes of the tenlperate and tropieal seas, some of thern reaching a large sixe. 

Genus 146. MALACANTHUS Cnvier. 

Body elongate, slightly con~pressed; cleft of mouth horizontal, with the' jnuvs equal; eyes lateral; 
scales very small, minutely ciliated; one continuous dorsal, with the first 4 to 6 rays not articulated; 
dorsal and anal very long; pectoral rays all branched; jaws wit11 villiform teeth; an outer series of 
stronger teeth, sonle of them canine-like, and with a canine a t  the posterior extremity of tlie inter- 
maxillary; no teeth on the palate; preopercle entire; opercle with a spine; gillrakers little developed; 
vertebra? in srnall number, 10 + 14 = 24. 

MalncnntRnn Cnvicr, Rbgne Animnl, Ed. 2, 11, 264, 1829 (1)lnnlieri). 

216. Malacanthus parvipinnis Vaillant & Sanvage. "Nakd'a." Fig. 118. 

Head 5 in length; depth 6.8; snout 3 in head; eye 4.7; interorbital 2.9; lnaxillary 2.6; D. v, 57; 
A. 53; P. 16; V. I, 4; scales 8-175-24. 

Body very elongate, compressetl, greatest depth about middle of belly; head elongate, compressed, 
its depth 1.7, width 2; upper profile of head evenly ,convex; snout elongate, convex, rather blunt; jaws 
nearly equal, rather large; mouth largc, slightly inclined, end of maxillary reaching almost to front 
of pupil; eye small, high, posterior margin of pupil nearly midway in length of head; nostrils formed 
a4 horizontal slits in a groove in front of lniddle of eye, well separated, the anterior placed in about last 
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third of snont; interorbital space very l,roatl, convrs; lips rather hroatl. fleshy; teeth sharp pointed, 
somewhat nnequ;~l, in hrontl 1)xntls ill jaws; opercle with a Izrgc. strong spine with a fleshy flap; gill- 
opening rather large, the isthmus I)roatl, gill-1netnI)ranc forming a hroad fold across; scales very 
small, ctenoitl, those in t h r  lateral line very small, ant1 with posterior margin (leeply scalloped; heat1 
naked except on postocular region, occipnt, checlr, and opercle, ~vl t l (~h are covered with small finely 
ctenoitl scales; clorsal very long, of more or leqq nniform height; dorsal sl)i~ies short, flexible; rays flexi- 
ble, seventh 2.5; anal long, similar to rlorcal, twelfth ray 2.5; the fin beginning a t  tip of pectoral; per- 
torn1 broatl, 1.35 in heatl; ventrals small, close together, 2.5; caudal expancted, truncate, 1.6; c.a11da1 
pednncle short, compressecl, itq tfepth 3.75; lateral line  lightly irregular, snperior at first, then rnn- 
ning do\vn on mid(1le of side of trunk at its last thirrl. 

Color in life of n spec*imen 12 inches long, from Honolulu, light olive grc.cn; belly silvery; sitle 
with al>ont 20 faint phort 1)nntls of the l~at-k color; dorsal flesh-color, n littlr rosy, a nnrro\\ c~dgr of 
yellow; cantlnl lobes gray; iris tleep l)lnp, a little golden :~l)ove. 

Color in alcol~ol, pale hrolvn on upper snrfatae ant1 forming about 20 pnlc slightly inc~linctl c8ross 
I)nrs along sitle, fading ont in  the p;dc color I)rnc.:lth; sitle ant1 lowrr surface very l~ :~ lc  stra\v-c~olor 
wnshecl with silvery; fins, \\it11 tlic. csceptio~t of c~audal, 11alc straw-color; ca~ltlnl pale stra~v-color, 

mitldlc rays ~vhitish, 2 jct-1)larlr horizc>ntal hands beginning on the nppcr nntl lower r~ldimentary 
m~lda l  rays ant1 rnnning to rdgc of Em; a spot on Io\vclr part of iris. 

I>e~cril)rtl fro111 an rsnmplr (No. 04128) taken a t  IIonoInln. 
\lTc have from JTonoluln 20 esamplrn 7.25 to 11.75 inches long and 1 from ITilo 8.75 i~lclres long. 
S1,erimens mere o1)tainerl l,y Dr. TIrootl a t  TIonolnln ant1 hy the AI IJ I I~TOSS at IIo1io1111n ant1 at 

,~m?ncnnfh~rs pnri ' ipinn?~ Vnillnnt Snnvnpr, Rev. Mnx. Zool. (3),  111, 1876, 283, Sandwich Islands; Jenkins, Rnll. T i .  s. 
liich ('omm , XXII, 1q02 (Srpt. 23. 100:3), 4VI (II~n~llllll); Snyder, op. cit. (,Inn. 10, I!N)1), 6% (Ilor~ol~iln, Lnhninn, 
Alnni). 

Bf(~1nm~ilbi:s h ~ r r l l ~ z ,  Guntlicr. Pisrhr clcr Slldqec, V, IC,O, tnf. XCVIII, fig. R, 1876 (Tnliiti, Ynp, nnrl Snndmirh iqlnnclq): 
Stcindnc'hncr, 1)cnkq. Ak. TViqs. Il'ien, LXX, 1900, 4% (ITonolol~i); not or Tllcrkcr. 

Suborder PHARYNGOGNATH1.-The L a b r o i d  Fishes. 

I , o ~ ~ e r  pharyng(~a1s fnlly nnitrtl; nostrils tlouhlr; gills 3.5, with no slit behind the. last; ventral fins 
thoracic, cac.11 wit11 1 spine and 5 rayb; tlorsal ant1 :tnaI spines not w r y  strong; scales weakly ctenoid 
or cycloitl; in other respc.cts essentially as in the I'crcoitlnr. Sprcirs ~nostly of the tropical shores; 
most of them large fishes of strong dt.ntition ant1 1)right colors. 

a. Imwcr phnryngcnls T-shnpi'd or Y-shnpccl, thrir tecth conicnl or tnhcrcnlnr; tccth in jnws nsnnlly not conflncnt. Spc~cics 
mrnivorons; thc sexeq oftctn rlissirnilnr.. . . . . . . . . ... . . . . . . . . . . . . .. . . . . . . . .. . . . . . . .. . . . . . . . . . . . . . . . . . . . . l ,nl~r i ( ln,  1). 277 

na. 1,owcr plinrnyficvils morr or less npoon-shnpril or i~nsin-shnpcrl, their tccth l)rr~n(lesl trt~ns\,crscly nnA trnnmtr, 
nnnripofl i n  mosnic: tccth ill jnlYs m ( r c  or less pc~frct.ly c.or~fllio~lt, fornlinp rt sort of 11crtk: 11ri1il spines 2; dor,qnl 
spines 9; sc.riles very Ir~rpe, 22 to 25 in lritcrrtl liric; rcrt,cbr~ 10 or 11 + 14 = 24 or 25. Spcrics hcrl~ivorons: the sexes 
ri~lorc~d nlike.. .. .. . . . . . . . . . .. ... .-. . .. . . . .. .. . . . .... ...... ...... ....................... .... . .. ... . . .. . .,Srtrri(l:i!, p. :<:IS 
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Family LXIX. LABRIDE.-The Wrasse-Fishes. 

Body oblong or elollgate, covered wit11 cycloid scales, lateral line well developed, contilluous or 
interrupted, often angularly bent; mouth moderate, terminal; pre~nasillaries protractile; n~axi l lar ie~ 
without supplemental bone, slipping under me~nbri~naceous edge of the preorbital; anterior teeth ill 
jaws usually very strong and canine-like; teeth of jaws separate or soldered together a t  base, not 
forlning a continuous plate; no teeth 0x1 volner or palatines; lower pharyngeal# colllpletely ullited illto 
one bone, without median suture, this bone T-shapetl or Y-shaped, its teeth conical or tubercular; lips 
thick, longitudimally plicate; nostrils round, wit11 2 openings on each side; dorsal fir] colltinuous, the 
spinous portion usually long, its spines rather slender, 3 to 20 in nunlber; anal si~nilar to soft dorsal, 
with 2 to G spines; ventrals tlloracic, 1, 5, inserted below 'the pectorals or slightly in advance of t l ~ e l l ~ ;  
branchiostegals 5 or 6 ;  pseudobranchile well tleveloped; gills 33, the slit behind the last arch st~iall or 
obsolete; gill-membranes somewliat connected, sonletilnes joined to the narrow isthlnus; air-bladder 
absent; no pyloric cwca. Species chiefly of the t,ropical seas, livil~g al l long rocks, coral reefs, or kelp. 
Many of them are brilliantly colored, and sorne are valuetl as food-fishes. Most of tlienl feed upon 
mollusks, the dentition being adapted for crushing shells. 

a. Luterul line co~ititluous. 
b. Seulcs rather lurgc, not lrlore than 40 in lc~lgtllwise series. 

c. I'osterior c~ttlir~cs present. 
(1. I I C I L ~  will1 HCI~ICS; (iursul 81)i11cs XII. 

e. TccLh of jnws irl si~lgle scrics. 
f. l'rcopercle usri~~lly finely scrnllc; cllu(la1 lulllite.. ........................................... .Lq~i(l(~,lois, I,. 2;s 
f. l'rcopcrclc entire; cl~udul ro~uldcd ............................................................. lkrricrtlttn, 1). 280 

ce. Tcctll of juws in 2 .qcries ............................................................................. lrcrrco, p. 281 
dd. Heird ~culcless; dors~tl spiues IX. 

g. Body oblong, not d e ~ l ) .  
A. Cuuiucs ill frout of upper jaw very wr1~11, close eel; lllosc of lo\ver juw forrlli~lg a c:utLiug cdgc. 

Stelkoj7tlis, 1,. %:1 
hh. Culrinc8 in  front of juws strong, llot follllilrg IL elitling cdgo.. ........................... .lIci/i~/t~xrcs, 11. 2% 

gg. Body rather short ulld deep.. ..................................................... . . ~ l ~ c r c r o ~ ~ h u ~ ~ i ~ ~ o ~ I ~ ~ ~ ~ ,  1). 2% 
cc. Posterior ctuli~les not prcscllt. 

i. Suout mucll produced ................................................................... .(;o11il111oa71s, 11.289 
di. Snout not i11uc11 ~)rodr~ced.  
j. Uorsul spillcs IX. 

/ 

.... k. Body rntilcr deep.. ............................................................. . A I L U I I ~ J ~ S C ~ ,  1). 291 
kk. Body clot lg~~te  ..................................................................... . I ' ~ ~ l i d ~ ~ j ~ l i ~ ,  1). 29.1 

jj. Dorsal spirlcs V I I I  ..................................................................... l'l~alasso?!~~i, 11. 2!)6 
bh .  Scl~les smaller, lrlorc than 40 ill lc~lgtllrvisc scrics. 

1. Posterior c ~ ~ u i ~ r c s  present. 
111. ,Scnles smt~ll,  more ~ I I I L I I  70 ~ I I  I e ~ ~ g t l ~ ~ i s c  series ....................................... Jt~lix, 1). 301 
1111~. Sc~iles Ittrgcr, 50 to GO ill lexigtll~ise series.. ......................................... Curis, 11. 810 

11. I'osterior cu~iillc# not presc~l t  .......................................................... Clteilio, p. $14 
ciu. Lt~tarel lirle irlterrupted. I 

n. First 2 dorm1 spines not co~lspicuorlaly rclnovcd Irolu. the third. 
o. Scales l ~ ~ r g c ,  ~ ~ b o n t  'LO to 30 in  I ~ ~ l g t h w i s e  scrics. 

1,. lJrcopercle serrate; dor~l l l8piXI~~ XI.. ................................... CivrhiloDrus, p. 315 
1111. I'reoporcle entire; dors~il sl)illes IX (rurely x).  

(I. Tccth ill juws in olio scries. 
1.. Cu~ii~rcs of upper jaw bent outward 111111 b ~ t e k \ ~ ~ t r d  ............ .l'scti~io~Acili~~~dx, 11. 316 

........................... w. Canines not betit out\\'urd atid b ~ ~ c l w a r d . .  CI~cili?itt~, 11. 318 
.......... .......................... qq. Teeth ill jaws in muny series. : iYoi~ac~rl ic l t l~ ,  p. 2 2  

.......................... oo. S c ~ ~ l e s  SIUILI~, iuore tllun 70 i11 lengthwise series.. C!~l~ol?~tcx, 11. 3'27 
7 ~ 1 ~ .  l'irst 2 ~ O W U I  npi11es more or lees col~spicuor~sly rcu~ovcd from 1111: ttlird. 

6. TWO ullterior spines of dors~il sop~irutc from otlrers a r~ ( l  11lacctl 11s IL scpnnite ti11 011. 

............................................................ nape .111iisti118, p. 320 
as. Two ~iutcrior spines of dorsal removed, but not wlrolly dctuched, there being more 

or less of nlcnlbr~ulous colniectiou. 
1. Cheeks with slnull sc~tles ................................... - l I e ~ r ~ i ~ ~ t r r o ~ ~ o t ~ i s ,  1). 33 : 
tl. Clleeks sculeleus.. ............................................... .Sy~.ichth?ls, 1). 33.; 
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Oenns 147. LEPIDAPLOIS Oill. 

Body compressed, oblong, covered with large scales, 30 to 35 in the lateral line; Bnout pointttl; 
m a t h  large, the lateral teeth in  both jaws in a single series coalescent a t  base; 4 canine teeth in front 
and a posterior canine tooth; cheeks and opercles with imbricated scales; dorsal and allal scaly a t  base; 
lateral line not interrupted; preopercle usually finely serrated; soft dorsal and anal not falcate ante- 
riorly; caudal fin lunate. Dorsal rays usually xrr, 10; anal rays 111, 12. Tropical parts of the western 
I'acific from Hawaii through Polynesia to Japan and Africa. 
Lcpidaploia Gill, Proc. Ac. Nut. Sci. Phila. 1862, 140 (axillnr%). 

a .  Eye small, nbout 6 in hend. 
b. Maxillary renehing front margin of eye; cr~udul trullcate ........................................... albot:enialux, p. 253 
bb. lfaxillary reaching middle of eye; outer caudul rnlys prolonged.. ..................................... ?~iotletil~ix, 1). 279 

aa. Eye krger, 4.66 in head ................................................................................. atrol)hoden, p. 280 

217. Lepidaplois albotmniatus (Cuvier & Valenciennes). "A'i~wi~." Plate XX1V.n 

Head 2.9 in length; depth 2.9; snout 3 in head; eye 6; mouth 3; interorbital 3.5; D. xrr, 10; A. 111, 
12; scales 8-34-13. 

Body oblong, compressed; head longer than deep, upper and lower profiles evenly weakly convex: 
snout rather long, pointed, rounded above; jaws produced, pointed, about equal; mouth rather Inrge, 
maxillary reaching front of eye; teeth strong, conic; 4 large canines in front of each jaw, the outer or) 
each side of mandible enlarged; lips rather thin, fleshy; eye moderately large, its posterior margin 
about middle of length of head; posterior margin of preopercle finely serrated; interorbital width broad, 
convex; nostrils in  front of eye, anterior in  short fleshy-tube; last dorsal spine 2.7 in head; seventh 
dorsal ray 2.25; third anal spine 2.5; fifth anal ray longest, 2.2; dorsal and anal rather broad, rounded; 
caudal truncate, broad a t  base; pectoral small, 1.7 in head; ventrals pointed, 1.5; caudal peduncle 
broad, compressed, 1.75; scales large, thin, small upon back in front of dorsal fin and along base of 
dorsal anti anal; scales smaller on chest than on sides of body; interorbital width, snout, space in 
front of eye, and mandibles without scales, head otherwise scaly; scales on cheeks very small; !atera1 
line concurrent with back and running posteriorly along middle of side of caudal peduncle. Described 
chiefly from an exalnple (No. 04288) from Hilo. 

. Color in life (No. 122 0. P. J.), pinkish shades on white ground-color; numerous horizontal 
brown stripes crowded together along top of head and back; a brown stripe from angle of lnautll to 
angle of preopercle; chin and throat white, covered with red sp ts; colors of body posteriorly gradua1;y B give way to yellow, which becomes bright yellow on caudal n; a black blotch a t  base of pouterior 
part of soft dorsal extending on caudal peduncle; a black spot near1 y as large as eye on first dorsal 
between first and third spines; iris black, with red inner margin; tips of dorsal spines yellow, the  soft 
dorsal and anal bright yellow; pectoral rosy; ventrals white, with rosy and yellow shadings. 

Specimen No. 02976 in life hacl upper half of head and anterior portion of upper part of side dull - -  - 
rosy; s ide  mostly dirty yellowish, with about 10 pale bands lnade by pale areas on centers of scales; 
caudal peduncle fading gradually into rosy anteriorly; a broad dark reddish band from snout through 
eye to gill-opening, below this pale rosy, with small blotches of brown and palo red; a bluisl~ wash from 
angle of mouth to gill-opening; lower jaw and throat pale rosy; a large deep black blotch on side under 
last dorsal rays, connecting with its fellow across caudal peduncle; spinous dorsal with rosy spines, 
membranes bluish-black, and a large blue-black blohh on nlembrane between second and third spines; 
soft dorsal bright yellow; caudal and anal bright yellow, the latter somewhat slnoky anteriorly; peo- 
toral rosy; ventrals pale blr~ish, rosy on margin. 

Specimen No. 02977 was in life dark purplisll red, becoming ashy below; upper parts of head rosy; 
cheekashy, washed with rosy; 2 or 3 obscure dark blotches on preorhital; a dark postocular bar ending 
in a rather distinct opercular spot; 2 or 3 black blotches a t  angle of preopercle; subopercle also with 
several black blotches; lower jaw bluish gray, blotched with rosy and dusky; a'very pale reddish 
blotch under last rays of soft dorsal, in center of which is a black spot covering 1 scale; spinous dorsal 
bluish gray, a large black blotch on membrane between second and third spines; soft dorsal pale red 
with a yellow border, the last rays orange near tips, which are yellow, a more or less distinct patch of 
pale pinkish brown below them; caudal pale rosy, membranes smoky blue, outer rays darker, and 
with a narrow pale yellow border; anal very pale rosy, the border pale yellow, narrowly bordered wit11 
bluish; pectoral rosy, base darkest; ventrals pale sinoky bluish; iris red. 

aJkpidoploi8 bilunulntw on plate. 
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Another example in life was deep purple red, fading to livid purplish. Old examples were 
distinctly striped, caudal (lull purplish red, not yellow, besides pale blotch below dorsal. 

Color in alcohol pale brown; back a little darker, lower surface whitidl; head \wit11 dark-brown 
lines above, lowest 2 broadest, running froni sliout to eye and back along side of I~ead;  streak from 
corner of Inout,h and several spots a t  sanle place dark brown; narrow brown lilies along back and 
broader ones on side; a black blotdi on spinous dorsal in front between second :tnd third spines; a 
large black blotch below last dorsal rays on back; fins all pale or whitish, except ventrals, wllich 
are grayisll in nliddle. 

We have several small exaniples (the smallest 4.2 iriclics in length) wllich are marked exactly 
like the adults. 

This species is very cotn~non about Hawaii, appearing daily in the marlrets. Our collections 
contni~l 33 exalilples (31 from IIonolulu and 2 from Ililo), 4.4 to 14 inches in length. Specinlellp 
were obtained at  Honolulu also by Dr. Jenlrins, the Fur Scal Cominission, and by the 111butro~~. 

C0~8yphfis al6ut;cwiulus Cuvicr B Vt~lencicnl~ca, Hiat. Nut. IJoi.qu., XIII, 141, 1839, Snndwich Islands; Giinther, Cut., IV, 
105, 1862 ( ~ U l l d ~ i ~ l l  Ihllllld~). 

Coss!/phus biltint~latw, Giinthcr, Biscl~e der Sudsec, VII, 240, pl. CXXX, 1881 (St~ndwicll Islunds): in part. 
Labroitlea dimitliatus, Giintlicr, Suduee, 245, 1881 (Sandwich Islt~nds). 
Ifarpe bilt~l~tilutti, Smith & Swuin, Proc. U. 9. Nut. Mus., V, 1882, 187 (Jol~nston Ibla~id); SLci~lducl~ncr, Ilcnks. Ak. \\'isu. 

M'icli, LXX. 1900, 503 (Ho~~o lu lu ) .  
Lc!pidvploisa bil~i?itUalua, J e ~ ~ k i ~ i s ,  Bull. U. S. Fish. Comm., XXII, I'JW (Scpt. 23, l903), 4G8 (IIonolulu); Snyder, 01). cit. (Jan. 

19, 1W4), 628 (Honolulu). 

218. Lepidaplois modestus (Garrett). Fig. 119. 

Head nearly 4 in tob l  lengtll; depth 4; eye nearly G in head; scales 1-33-12; Br. 6; D. x.11, 10; 
A. 111, 12; V. I, 5; 1'. 17; C. 2, 1, G, G, 1, 2. l3ead prcserits a sliglit conc:ave depression above eyes; 
~)reopercular serrations very slnall; eyes subcircular; lnasillary roacliing to center of eye; scales of 
lateral line slightly branclled. . 

Dorsal fin extentls over 1~ base equal to half lengtll of fish without caudal, h s e  of soft l)ortio~l 

slightly less than one-third tlie fin; anal liearly half as long as dorsal, its posterior base slightly 
posterior to dorsal; ventrals nearly re:iching anal; ctlgcs of cautlal fit1 l~ointerl and prolonge:c.ti. 

Color, purplish bro\vn, passing into bluish gray beneath, and obsoletely lineated longit~~dinally 
with darker; a large oblong pule diffuse spot beneath the posterior elid of the tlorsal fin, wllicll is 
directed obliquely downward and forward; irides silvery, tinged \\-it11 yellow; dorsal fin pale grayish, 
~narlred anteriorly with a large diffuse bluish-black spot, its soft portion tinged with reddisll and 
~narginecl above with yellow; nnal, ventral, and caudal blaisll gray, tile former posteriorly tinged 
with faded red and edged with jrellow; pectorals nearly colorless. (Ciarrrtt.) 
C~~ei~iLnbrii~ 71~odcntll~ Gtlrrett, PTOC. CILI. A<'. SCI., 111, 18G3-18(i8 (Jtrn., 186l), 106, Sandwich Islands. 
Chsslfl~frctx ~rrutlrxhtx, Gllntlter, Flsrlic dcr Sud~cc, 241, t l ~ f .  120, fig. B, 1881 (I-1o~io1111u). 
-- - - - - - - -- - -- -- - 

rcM1uprintc.d Lr11idol)lois. 
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219. Lepidaplois strophodes Jordan & Evermann. "il'awu." Plate XXIII. 

Ilead 2.75 in length; depth 2.75; eye 4.65 in heail; snout 3.25; mouth 3.1; interorbital 4; D. XII, 

10; A. 111, 12; scales 7-34-13. 
Body oblong, compressed; head longer than deep; upper and lower profiles evenly and slightly 

convex; snout long, pointed, roiinded above; jaws produced, pointed, about equal; lnouth large, 
maxillary reaching beyond front of eye; teeth strong, forming a sharp cutting edge on sides of jaws, 
front of each jaw with 4 large canines; eye rather large, anterior, high in head; posterior margin of 
preopercle very finely e~narginate; interorbital space rather broad, convex; nostrils small, anterior in 
short tube; dorsal spines pungent, longest 3 in head, last 3.5; third anal spine longest, 2.8; third anal 
ray 1.9 in head; pectoral rounded, 1.7; ventrals pointed, 1.4; caudal broad at base, truncate; caudal 
peduncle broad, compressed, its depth 2; scales large, thin, those on front of dorsal, along its base and 
that of anal, small; lateral line concurrent with back, sloping down at caudd, then running straight 
to its base. 

Color in life, pale rosy white; upper parts of the snout, nape, and side to base of about ninth 
dorsal spine, lemon-yellow, extending down on side to level of upper edge of pupil; side of head 
very pale rosy, 2 irregular broken lines of wine-colored spots .across snout and through eye to 
posterior edge of opercle, a silnilar row of 4 oblong spots from angle of mouth downward and 
backward to edge of opercle; cheek and side of lower jaw with numerous small irregularly placed 
orange spots; side with about 16 brighter rosy longituclinal lines, those above less distinct on 
account of the deeper rosy ground color, those below more distinct, the ground color being more 
white; side between anal and soft dorsal fins with a broad sooty black spot extending irregularly 
upon both fins and fading out upon body anteriorly, the posterior edge being nearly vertical and 
well defined; caudal peduncle and base of the caudal fin whitish, with a slight tinge of rosy, a pale 
rosy band separating this from the black lateral area; region in front and below the, pectoral with 
about 4 series of small reddish-brown spots; pectoral region and the under parts somewhat bluish; 
dorsal fin rich lemon-yellow, the tips of the soft rays whitish, and a small, round, black spot on 
middle of membrane of second spine; base of soft rays anti last dorsal spines rosy from intrusion 
of the rosy wash on side of body; last dorsal rays sooty black at the base from extension of the 
black spot on the side; caudal pale lemon-yellow; anal pale rosy in center, lemon on spines a i ~ d  
along tip of fin, base of fin sooty black from intrusion of black spot on side of the body, the black 
extending farthest down on the interradial membranes; pectoral very pale rosy; ventrals pale rosy, 
the membranes bluish, the tip of second ray blackish. 

t .  

Color in alcohol (field No. 04291), gray-brown, gradually darker posteriorly; space between soft 
tlorsal and anal abruptly black, the color extending forward in darker streaks along the rows of scales 
ant1 forming a large black blotch on soft dorsal and anal; top of head and space before dorsal abruptly 
pale; posterior part of caudal peduncle also abruptly pale; a black blotch on dorsal between second 
and third spines, not involving third and fourth, as in L. bilunulutus; dorsal and caudal otherwise 
pale; a pale blotch at base of posterior dorsal rays; side with narrow dark brown longitutlinal lines, 
~oslescirig posteriorly with the black blotch; 2 narrow brown streaks from lip to front of eye, then 
back across side of head above, edged with narrow, darker, wavy lines; a wavy streak from corner 
of lnouth toward base of pectoral; lower side of head with small brown spots or blotches; ventral fin 
mostly dusky. 

This species is very close to Lepidaploie bilunulatus, differing chiefly in the dark zone on posterior 
part of body and in the smaller size of the dorsal spot. Our specinlens are all young, but we have the 
young of L. bilunulatus scarcely larger and showing the n~arkings of the adult. 

Our collection contains 5 specimens 3.75 to 4.7 inches long, all from Honolulu. 

Lcpidal~loisa strophodes Jordnn & EvcrmaIlll, Bull. U. S. Fish Comm., XXII, 1902 (April 11.1903), 190, Honolulu. (Type, 
No. 60672, U. S. N. M.) 

Genus 148. VERRICULUS Jordan & Evermann. 

Body elorigate, subfusiform, colnpressed, with rather long pointed snout; mouth rather large, with 
anterior canines strong, $ to %; posterior canines present; lateral teeth short, confluent in a serrated 
cutting edge; cheeks and opercles scaly; preopercle entire, both lirnbs more.or less scaly; scales mod- 

aBy typographic error spellcd Lepidoplois. 
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crate, about 40 in lateral line; lateral line continuous; D. XII, 10; A. 111, 10; dorsalspi~les low, pungent; 
soft dorsal arid anal not elevated, their bmes without scales; caudal subtruncate; pectoral short. This 
genus is allied to Trerreo arid i\'esiotes. From its nearest relative, ATcsiotes, it differs in the presence of a 
posterior canine tooth. The fiingle specsies is brilliaritly colored. 

Verrict~lus Jordan Sc ISvcrmar~n, Bull. U. 8. l~iullComln., XXII, 1902 (April  11, 1903), 191 (~<~nyrli?lrus). 

220. Verriculus sanguineus Jortfan & Ever~l~ann.  Plate XXV. 

Head 2.:) ill length; depth 3.5; eye 6.2 in head; sllotlt 3.1; nlot1t11 2.8; interorbital 4.75; D. XII, 10; 
11. 111, 12; staaics 5-40-13. 

Body elongate, i~ompresscd oblong; heacl long, pointed, conic, its del)tli 1.7 in its length; eye 
small, its posterior nl:irgili in middle of Iengtli of head; snout long, pointed, rouniied; jaws produced, 
eclual; ~nouth  large, nearly liorizontal, corner reaching below front rirn of eye; lips thick, fleshy; teeth 
strong, those 011 sides short, close-set, forming a sharp cutting edge on side of jaw; 5 canines in front 
of upper jnw, 4 in front of lower, a posterior cauine on each side of upper jaw; tongue long, pointed, 
free in front; preoperclc not serritte; interorbital space broad, convex; nostrils sn~all, anterior ill short 
tube; dorsal spines stro~lg, sharp-pointed, longest in middle alid posteriorly; last dorsal spirie 4 in head; 
aual sl)incs stlSong, last spine longest, 3.75; seventh anal ray 3; caudal rounded; dorsal alid aria1 fins 
scaled at  1)ase; pectoral roulided, 1.9 in head; ventrals short, spine strong, pointed, two-thirds longest 
ray, \vl~icli is 2 in head; caudal peduncle broad, deep, 2.2 in head; scales small, tllin, cycloid; head 
wit11 very slnall thin cycloid scales on occiput, cheek, greater part of opercle, behind eye, and on 
ol~ercle~,  otherwise naked; lateral line slightly curved in front, tllen obliquely dowr~ to base of caudal. 

Color in life, clcel) red, edge of upper jaw arid lower lip golden; a long stripe below eye pure 
golden; a long stripe froin eye along back to base of caudal golden, with a red sl~ade, a vertic*al black 
bar edged with golden above, on opcrcular region; a long 1)lackish area covering it  fro111 eye to above 
~)cctor:il, wit11 so1ne blackish before, behind, and above; a black s1)ot a t  base of ct~udal; clorsal and 
caudal golden, first dorsal edged with violet and with the lower half violet; anal entirely deep blood- 
red; ventrals golden; j~ectoral reddish, golden a t  base. 

Color in ~lcohol ,  very pale brown; a dusky band f r o u ~  snout across back of head and on side, 
facling out indistinctly posteriorly; a blackish spot a t  lniddle of base of caudal; opercle posteriorly 
with black vertical blotch; fins all pale or light brown. 

1)cscribcd from the type, No. 50077, U. S. N. M. (field No. 03489), all exanlple 7.5 illclies long, 
takch at  lIilo wit11 lioolr and line, in deep water with Etelis euuncs, Xlelkcus inc~rslti, 13rythrichth?/s 
sclilegc~li, .lr~tigonic~ sleinduchtzeri, and d ~ ~ t l ~ i u s  fuscil,i?zlziu. Only the type thus far known. 

Vevri~rflits S L ~ ? L ~ ~ ~ ~ I L C I L ~ .  Jordufl ck Evcrmt~I111, Bull. U. 8. Fish Comm., XXII, 1902 (April 11, 1003), 191, Hilo. 

Qenus 149. VEBREO Jordan & Snyder. 

This genus differs froni Le/~ i t lnp lo i~  ill having the teeth in 2 series, tho outer ol~c~s canine-like, 
growing sii~aller l)ostc.riorly, the inlier ones coalesced into a narrow, blunt-edgctl pl:~te; it 1:~rgo stmight 
posterior canine projecting forwaril fro111 hinder part of upper jaw. Large fislieu, siinilar in appetir- 
~ L I I C ~  to I , r p i d t ~ l ~ l ~ i s .  
Vcr,r,o Jorilt~l~ Sc Snydor, I'roo. U. S. N ~ i t .  hIua., XXIV, 1902, 619 (oz~/cephnlus). 

221. Verreo oxycephalus (Bleeker). Fig. 120. 

Ilead 2.9 in length; tlcpth 3.35; eye 7 in head; snout 2; nioutli 3.75; iritcrorbibl 4.1; 1). xrr, 71; 
A. 1x1, 12; scales 6-35-13. 

Body elongate, conipreuuetl, oblong; lieatl elongate, compressed, poil~tetl, its tleptli 1.5 in its lengtli; 
snout a ~ l d  jaws produc-ed, pointed, the latter about equal; lips very t,hick, broad, fleshy, plicate; 
iliaxillary not reaching anterior rill1 of orbit; i~ostrils slnall, close together, anterior ill very short 
tube; ~ n o u t h  rathcr lirrge, ?early Iiorixontal; teeth in  2 series in jaws, the outer ca~iine-like growing 
sinttller l~ostcriorly, t l ~ c  inner coalesced into a narrow blunt-edgetl plate; 2 enlargetl canincs in front 
of each jaw, tl~ose in lower with 2 small teeth between them at  syuiphysis; posterior inargin of 
preopercle very finely serrate; a posterior canine; intcrorbital width broad, sligl~tly convex; gill- 
opening large; gillrakers short, thick, conic; dorsal spines strong, thick, pointed, the membranes 
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deeply incised between; seventli spine longest, 3.4 in  Iiead; seventh dorsal ray longest, 2.3; anal 
spines stout, strong, third longest, 2.75; nintli anal ray long&t, 3; pectoral rather short, broad, 
rounded, 1.9; ventral spine strong, 3.4 in head, fin 2; cleptli of caudal pedurlcle 2.75; ~ r a l e s  large, 
thin, cycloid; lateral line concurrent with back, running along to base of caudal; head with sn~al l  
scales on top, on cheeks, and on opercles, otherwise naked. 

Color in life, 2 straight longitudinal stripes from eye, lower one continuous to root of caudal, 
but becotning soniewhat faint a t  places, the upper breaking up into 3 elongated blotches over tlic 
lateral line; 5 red blotches on back, firet 2 under spinous dorsal, third uiidcr anterior part of soft dor- 
sal, fourtli a t  posterior end of soft dorsal, fifth forrning a saddle above end of tail; grountl color above 
lateral line faintly pinkish; 4 faint reddish streaks from nape to caudal, the 11p1)er 2 running tttrough 
the red blotches on back; body below dirty white with a purplish tinge; 13 laint, dirty reddish-yellow 
stripes from axil and throat to caudal, the  u1 perrnost running together at  a point al~ove vent, tlie 5 
lowermost ones tenriir~ating a t  base of anal, fourth and fifth fro111 above border red stripe; heat1 and 
snout faint reddish; a cluster of yellowish q ~ o t s  on a red ground on interorbital; a yellow patch on 
each scale on head, except those on subopercle; cheek ant1 jaw paler; frenuni arid throat faintly pur- 
plish; a jet-black blotcli covering tlie lower half of sixth to nintli   pi no us dorsal ti~en~braries; n sti~all 
blotch a t  root of tenth spine; anterior half of soft ilorsal yellow, retldisl~ at  root ant1 tip, nlwnt)ranc of 
posterior half pale, rays orange, lower half of last 4 red; caudal yellow, middle of nlelnbrane arid rays 

Fro. 120.-Ver~co or!/cc~,halras (Bleeker): ~ ~ I t e r  JorAl~~i 1t11d S~iydcr. 

retltlish orange, edges rctldisl~, a retl s1)ot a t  upper atid lower base of lin; a sniall retl l)lotcll a t  ventral 
side of tail, anotl~er above posterior entl of tu~al; anal sl)imes ant1 111en1l)ranes faintly 1)urplisli; soft 
anal yellow, root and ~nargin reddish, tip white, faint purplish streaks on n1~1~11)ratie; ventral ~ ) i ~ l c ,  
faintly tinged with purple, spine tinged with red; nienibrarie of pectoral very faintly purplish, rays 
faint orange, root reddish, axil faintly l)urplish, a reddish yellow bar at  base of fin; the outer edge of 
iris red, iriner yellowisl~. 

Color in alcohol, very pale brown with longitudinal pale lines; basal portior~ of dorsal fin fro111 
sixth to tenth  pines black. 

Described from one example (No. 04134) froni Icailua, whicll agrees fairly well wit11 sl)ecintens 
from Japan descrit~ed ant1 figured by Jordan and Snyder (I'roc. U. 8. Kat. Mus. 1902, GI!)), ant1 tloubtlrsn 
belongs to the same ~pccies. The identity of ttie Australian pig-fish (Verreo unirrrtrcztlaluu) with this 
species is not provetl, but it  is not unlikely. Apparently the species is subject to considrral~le 
variation in tlie nutuber and position of tlie pinkish spots. 

Coasyphun ozycephcclan Bleeker, Notices, Ichth. Vcrs. K. Ak. Wctcn. Natur. Amsterd., XIV, IXW, 120, s~~ccimcr~ in Aluueu~~i 
of Leyden, ~npposed to be from Japan; Giinther, Cat., IV, 100, 1862 (Austmlia). 

f Coar!lphus ~~~~inlucr~lat~tx BIttc:leny. Fishes Al~strulirl, I'roc. Linna~tn Soc. N. S. \Vnlcs, VI,  77, 1881, Port Jackson. 
COXS!/~~ILR u?~irnaeul(ct~~s, dtcir~daclincr & Diiderlci~l, Fiscl~e Japc~n~, in Deriks. i lk .  Wiss. Wier~ ,  1,111, 1887, 271 (Tokyo); 

Ialiikrtwa, IJrel. Cut., 30, 1XY3.(Tokyo; ~~crl~aps ]rot of Gii~itlier). 
Diaxtodon snimuc~ilntxn, Jordttn & Snyder, I'roo. IJ. S. Nnt. hlux., XXIII, 1901 (Dece~nbcr 10, 1!'00), :15!) (Tokyo). 
V c ~ r e o  ozyerpl~alus, .lor&u~ & Snyder, Proc, 17. S. Hat. Mils., XXIV, 1902, 619, fig. 3 (Tokyo). 
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Genus 160. BTETHOJULIB Giinther. 

Body oblong, compressed, coverccl with large scales, 25 to 30 in lateral line, those of the t l~oras  
enlarged, larger t11u11 those of rest of body; head scaleleus; lateral line not interrupted; 111out11 small; 
cauines smitll, close bet, those of upper jaw very short, t l~ose of lower jaw foru~ing a ruttii~g edge; large 
posterior canines present; fins low; D. IX, 11; A. 111, 11, the s p i ~ ~ c s  short and pungent. Sl11sl1 fisl~es 
of the coral reefs allied to lficlicl~ceres, but the anterior c a ~ ~ i n e s  ~llucll less developed and tlic posterior 
c a n i ~ ~ e  wanting. Coloratioll always exquisite. 

Sfelltojrilis Cii~ilhcr, Ciit., IV, 140, 186" (slriuil.e~rlcr). 
(1. Side without longitudini~l slripcu; oli\raccous, thickly covered with SIIIILII t)riglit grew Clot# . . . . . . . . . . . . .uxi/lu~~i~, 11. 283 

au. Side wit11 '1 lo~igi tndi t~nl  blue-red rilril)cs; rlppcr l i i ~ l f  of side gr~iyish olive, 101vcr llrilf gr~yisli \v l~ i tu  \vitl~ 1,1lrplisl1 
lvilsh.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .alboaillntu, 1). 28 1 

222. Stethojulis axi l lar is  (Quoy & (;airnard). " O~tttrkc~." Fig. 121. 

liead 3 in length; depth 3.2; eye 5.4 in head; snout 2.6; preorbital 5; interorbital 5; D. rs, 11; 
A. 111, 11; scales 3-26-8. 

Body rather sl~ort,  deep :~ntl lnoderately compressed; llcacl longer tlran deep and pointed; s ~ ~ o u t  
sharp pointecl; jaws each wit11 :L series of close-set bluntly conic teutl~; no enlnrgc~l :ulterior c i l l~ i~~es ,  

cal~ine sot t1evclol)ctl in ally specilneli exa~nined; preorbitnl obliclue; opercle encli~lg ill a 
/3ro~d tl~ill  flap; eye s~ l~nl l ,  the lower edge of orbit ill axia of botly; tlolval a~l t l  vel~tlal ontli~lcs aboutr 
e t l~~al ly courvctl; caudal l~edu~lcle  ~llotlerate, its depth about 2.2 in  11ead; tins 111oc1erate; tlorsul s l ) i~l(s~ 
short, tllo rays aliglitly lollgar; caudal slightly roundetl; ventr:%ls short; l~ectoral l o ~ ~ g e r ,  1.5 in 11e;ltl; 

scalcs large, those' 011 1)reast :lntl nape not rotlureel in size; 1le:~l entirely ~lalrc(l; 1;tteritl line colnplete, 
curving tlt~wn\varc(; 3 roivs of hc:tIes 1111dcr 1)ostvrior portio11 of (IOIXR~. 

Color in life of es:~n~l)le (KO. 03441) tnlren in coral rocks, olive, with irregulitr white areas irregu- 
larly placxetl over b~)tly; tlorsnl anel an:tl fills golden 154th series of i)ir~k dots 011 rays; on ouesido of caudal 
l)e~lnncle 2, 011 other sitle 3 l)la(~lc spots; black spot wit11 yclluw margin at b:iscs of last 2 ~ I I Y R  of soft 
tlorsal, siulilar one ill sanlc position on a11al; golclen spot just nbove itxi1 of pectoral; yellow fro111 tip 
of snout following 1iorieol1t:tl straight line backwartl just below eye to preopercle; yellow below tllis 
line to ventral itspect of head, fa t l i~~g  to a light color ill alcohol. 

A young exnmple 2.5 inellev long ~ v l l e ~ l  fresh, clear olive-green, sanded above with very faint gray 
~ ~ o i n t s ;  lower Iit~lf of head fro111 snout abruptly golden, the upper lip orange; axil orange; H blac-k streak 
across basc of pectoral; 3 indigo-blue spots bordered with paler blue on caudal pedu~iclc, the 111it1tlle 
one largest, tlic third not ocellatc ant1 :tbove lllediiln line; dorsal orange, finely bitrrecl with darker and 
wit11 olive at  basc, its edge whitish; un:d orange with whitish edge, obscurely grccn a t  base; n large 
ocellcls on last rays of dorsal :~ntl anal; caudal plain reddisl~; pecton~l and vcntrals grcenish gmy. 

Example Xo. 3077, son~c\rhat faded; bark greenish brown with very fine white sand-like sl)ecliu; 
head violet brown, dottclct above; bclly anti lower half of side abruptly puq~lish red, wit11 traces of 4 
red streaks tilong rows of scales; 2 very slnall black ocelli surrouncied \\,it11 b l ~ e  on tail, the sec.on,l 
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larger, both on lateral line; a large yellowisll white spot in axil of pectoral, base blackisl~; tlol.sa1 brown, 
everywhere finely speckled, edge darker; caudal plain dusky; anal sarne color, yellowish at  base; yen- 
trals dirty white; pectoral pale. 

Another example, in life was olivaceous, thickly covered with very s~liall bright green dots; throat 
and belly greenish silvery; base autl axil of pectoral with brown spot; a bright orange spot just a1)ol.e 
pectoral, fading to white in alcohol; 2 or 3 small black spots on lateral line on posterior part of caudal 
l)etln~lcle, the last, if present, on base of caudal fin; dorsal fir1 olivaceous, with brownish spots, a black 
spot a t  the base of last 2 rays; anal olivaceous, the base green. 

I n  a1cohr;l the uniall green specks become white. I n  the very yo~lng there is a slnall black spot 
on tlie last rays of anal; spots on caudal peduncle alrnost invariably 3 or 4, the I~lack dursal spot 
nearly always present; in examples a little larger the anal spot has disappealetl and the ~ iur l~ber  011 

. the caudal pednncle is retluced to 2, rarely 3; in still larger exaniples the spots on caudal petlurlcle itre 
reduced to 1 or 2; the anal spot is absent, and that on the dorsal is usually absent. 111 young cxaniples 
the yellow or wl~i te  axillary spot is not evident. Our collectiori contains a good seric~s of speci~nens 
exhibiting tliese characters, ant1 consists of a fine series of 64 specimens, one-half to 4.7 inches long, 18 
from IIilo, the otllers froni EIonolulu. Of the latter, 3 were secured by Dr. \iTootl and 14 hy Dr. 
Jenkins. Speci~neris were also obtained by tlic illbalrosa a t  13o1lolulu, Poako Bay and IIilo, Hawaii; 
off the soutlicrn co&?t of Molokai a t  stations 3829, 3834, arid 3837 in 20, 8, ant1 13 fathonls, respectively. 
This species, originally described from Maui, is known also from Pelew, Soloulon, Fiji, Savigator, 
Society, New IIebritlrs, Ponape, and Bandao islands. I~idividuals were frequently attractetl by ari 
electric light of the ill6trtroaa liung just below the surface of the water. 

.I~ilia. urillurix Qnoy & Gaiuir~nl, Voyuge de l'Un~liie, Zool., 27'2, 18W, Maui, Hawaiian Islands. 
Slrthqjrilin ncilluriti, Strcels, Bull. U. S. Nnt. Mus., No. 7, 65, 1877 (IIol~olulll) ;  Giil~tllel., I'isr:l~e (lcr S~itlwc, VII,  25.1, 1'111. 

cxxxvs, Fig. C, 1881 (I Iu\ t r~l i i~l~i  Is lu~~d~):  Fowler, I'roc. he. Nut. Sci. I'liil~l. 1930, 508 (IIIL\VIL~IILII ISIILII~IS); d e l ~ k i ~ ~ s ,  
131111. U. 8. Fish Comm., XXII, I'JO! (Sept. 23, 1903), ,159 (Iionolula); Snyder, op. oit. (JILI~. 19,'1!)0.1), h'LX ( I I~ l \$~l~ i ia l~ i  
Islands). 

223. Stethojulis albovittata (l<Glreuter). Plate SSVI. 

l iead 3 in length; depth R; eye 6 in head; snout 2.7; pres11axi1l:try 4; intcrorl)ititI 4; I ) .  rx, 11; 
A1. 111, 11; scales 4-27-9. 

I h d y  rather ~ l ~ o r t ,  storit ant1 ~noclerately coll~prcssed; 11ead longer tllan tlcel); sliout lliotlerately 
lollg, conic; tlorsal profile rising in a regular gentle curve fro111 tip of snout to cantlal 1)cduncle; ~ ~ 1 1 -  

tral outline s o i ~ ~ e w l ~ a t  less con\-ex; lnoutli slnall, e2tcl~ jaw wit11 a seriev of close-set, bluntly co~lic 
teet11, clecreaai~lg regularly in size posteriorly; no carii~ies; eye slnall, sligl~tly anterior, IO\VHI' I)or(ler of 
orbit in  lirie with axis of 1,ody; interorbital space rather broatl, gentdy convex; cs;~ndal pctlnncle not 
tlecy, its tlepth equal to snout; lower posterior ctlge of opercle very oblique, exteriding ul)warcl ant1 
backwartl; opercr~lar flap high, broadly rounded; scales large, tl~ose on breast ant1 nape not rctlricctl; 
:I series of smaller sc.alcs at base of ctorsal and anal and on l~ase of c~al~tlal; lateral linecon~l)lctc, follow- 
ing curvature of back to nlidtlle of soft dorsal, where it curves do\vnwilril3 scales nnrl c.ol~tinucv to base 
of caudal; fins low, longest spines of dorsal about 2 in snout; dorsal rays a little longer; i~nal sinlilar to 
soft dorsal; caudal slightly rountlcd; ventrals sliort, reaclling 11alfw:ry to origin ot anitl, their lerigtl~ 
less than snout; 1)ectoritl longer, 1.4 in heatl, reaching base of anal. 

Color in life, upper half of side grayish olive, lower grayish wl~i te  with 1)url)liull wnbli; a purplisl~ 
blue-red line along body a t  bwc of dorsal, beginning on snout, curving tlowri\vitrtl to inclntle nppcr 
margin of eye, then upward to occiput, thence along l~nse of dorsal to last tlowal ray; a sinlilar line 
frorn eye backward under lateral line to vertical fro111 base of tlrirtl dorsal spine; a tl~irtl  fro111 snout 
under eye to ~nitldle of base of caudal, curving upward over baue of pector:il and tlleu broatlly tlown 
on middle of side; a fourth beginning on lower jaw, curving upwarrl across cheek, tlicii rumling 
upward and backward on el~oulder-girdle, pawing over ]lase of pectoral, thence parallel with tllirtl liue 
to have of caudal; tliese lines at  first bright purple-rctl but soon fading to wl~ite; dorsal pale orange, 
slightly dusky along bortler; caudal orange, dusky at  base and along inargins; anal pale bluish; 
pecetoral pale yellow a t  base, dusky toward tip; ventrals snioky; iris ycllow. 

Color in alcohol, bluish purple above, paler below; a narrow wllite line from tip of snout to base 
of cctudal; below this a siniilar line beginning on lower jaw, c-urring upward across clleek to edge of 
opercle, then ascending margin of shoulder-girdle to base of pectoral, then across base of pectoral and 
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:tlong lower part of sitle to lower 1)ase of caudal fin; a sitnilar linc backward from eye undcr 1atc.ral 
line, ceasing above pertoral, another fro111 forehead across upper edge of eye, crossing npwsrtl to nape, 
thence along base of dorsal to caudal peduncle; side of 11eatl wmhed with bluish, the untler part wit11 
I)luiul~ a~icl Chinese white; breast pale bluish with brighter bluish spots; fins all pale or dusky wl~itc. 

Above tlescription based upon a specimen (No. 05748) 4.6 inches long, obtainetl a t  Honolulu; 
life color taken from specimen (No. 03031) 4.25 inches long, obtained a t  Honolulu, Jane 7. Our 
collection contains one other speci~nen (No. 03231) 4.1 inches long, ol)tained a t  the same time ant1 
place. 111 atldition to these, \ve have exatnined 21 speci~nens collected by Dr. .Jenkins, and others 
ol,tainctl I)y the Alhrriros~ a t  IIonolulu, \\,here the fishappears to be colnmon. The length varies from 
4 to 5 inc~hcs. 

Original type locality nnkno\vn. The species has I>een mcordcd froin Maui ant1 Honolulu. 

Lrtbrrra nlln~riillalns Kiilrcntcr, Nor. Cornnl. I'etrol~., IX, 458; Hon~~ntcrrc, Icl~lhyol. ,  108, p1. !lR, fig. 339, 1788, locality 
unknown. 

.71rli8 hnllctcllrs Quay & Gnimnnl, Voyngc rlc I'Urnnic, Zool., 267, pl. 50, lig. 1, 1824, Maui, Hawaiian Islands. 
Stt(.llr(!fiili~ I~NIOIII'IIIIIU, (;i i l~ll~cr,  Ann. C? Mng. Npt. Ilist., VIII, IHfjl. 886; (iiiiillicr, lgincl~e (Icy Siidsce, 4'11,256, T I L ~ .  c s ~ r ,  Pig. 11, 

18x1 (I ln~\~ni i t~ l l  T~l t~ i~r ls ) ;  Stt!indn(.l~ncr, Denks. i lk.  \rriss. \Vicn. LXX, 11)00, 601 (11011oI11111); Pn\vlcr, I'rcw. Ar. N ~ l t . .  
Sci. I' l~ilt~.  I'JIH), 508 (II t~wni i t~~i  Inlnnrls): J c n k i ~ ~ n ,  Hull. IT. S. Vie11 (:omin., XXII, lCW2 (Scpt. 23, 19OS), 469 (IIo~lo-  
Illln): Snyder, op. rit. (JILII. 19, 1994) 528 (11011oluln). 

Botly oblong, roinpressetl, not elcvatetl, coveretl witli large scales, 25 to 30 in the lateral line, 
wllicll is not il~trrrr~l>trd, I)nt brnt al)ruptly behind; scales on breast a little smaller; lreatl sc.nlcless, 
ro~nprcssc.tl caonic; 1)reopercle entire; teeth l:trge, 2 to 1 strong ranines in Iront of eaclt j:t\rr, :I ~)ostclrior 
csaninc tootlt; fi l l  r:\yx I I F I I R I I ~  1). IS, 11; A. III, 11; fins low; caudal lunatc, trrincate or rou~id(yl; 
ventrnls inserted untlcr axil of pectoral; gillrakers short ant1 feeble; gill-n~embranes sligtttly join( (1 
to the narrow isthmus; llo scaly sheat11 at  base of dOr9al; vet3tel)r:c 10 + 15 = 25. specair+ 
nrlnlc>rons, of ratller sm:\ll size and gay coloration, tho typical species (with canines f ) all belongiltg 
to tile 1'::lst Intlies and  I'olynesia, those wit11 canines : ( I c l ~ t l ~ y r a l l v s )  being :dl Atneric-an. 

II(~licJt(r~~rx Iliippcll, Xcuc FVirbe! thiere. Ifijnchc, 10, 17, 1837 (l~imaculalrr~); not. IInliclrrc~ss Nilsson, lS"0, ngelills of sr,~ls.  
Ir,hlh?lntll~ix S\rr~inson, Nnt. IIint. Class. Fiuhcn, 11, 232, 1X39 (tli~liitlialxs). 
Clrn:~~t,j~rlis Gill, I'roc. Ac. Pint. Sri. I'hiln. 18ti2, 142 (subst i t~~tc  lor IInlicherc8, rcg~~rdcil  nsl~reoccnpied). 
It~rn,j~rlis Hlccker. 1Cnnm. I'oisn. dc.1apn11, i n  Vcrl~ .  I<oll. Ak. \\'el.. S P I I I ,  1879, b (l~tecilo~~lwris); IIO tlcl i~iit io~i.  
Irirlio Jortlni~ C? ICvcrmann, Clleck Lisl Anl. Fishes, 412, 183G (ncdiattrx). 

(c. Side brick-rcil, with al)out 0 scrics of green spots; bclly pnlc blue .. . ....... . . ....... .. . .. ... .................... /no, 1,. 2% 
nn. 1Cnc:ll ncnlc rvitl~ IL (11arL rcil crcsccnt spot, convc!x nntcrinrly, bor~lorcd posteriorly will1 blne. .  . . . . . .ov~~(tl issi~nns 1,. 2x1; 

224. Halichoeres lao Jenkins. "Lno." Fig. 122. 

Ilead 3.4 in length; tlepth 3.4; eye 5.5 in head; t;nont 3; prcorhital 5; interorbital 4.25; D. ~ x ,  12; 
A. 111, 12; scales 4-28-8. 

Botly short, slonclcr ant1 greatly coinprcsset~; dorsal outline rather straight from tip of snor~t to 
occiput, t11enc:e grntly archeti in a long curve to b : ~  of raudal; ventral outline a 1ongc.r lolver cnrvcJ; 
Ilead emall, math 1ongc.r than deep; stior~t long, sharply conic, jaws each \\.it11 a pair of strong csanine 
teeth anteriorly, ant1 a row of close-set shorter teeth on thc sides; eye s~nall,  lowcr edge of orbit on 
axis of body; interorl)ittll convex, the nape trenchant; caudal peduncle ~notlerntcly deep, 2 in head; 
preorbital oblique; preopercle aud opercle smooth, the latter entling in a long pointetl flap; swlcs 
large, thin, their edges soft, surface tlelirately striate; scales on breast anti nape ~ n u c h  rctlueed; head 
entirely nalrcd; lateral linc complete, following curvature of back for 20 scales, then descending 3 row's 
ant1 continuing to base of caudal; spinous dorsal low, its spines weak, about equal to snout, tlorsal rays 
solnewhat longer anti al)ont equal to distance from tip of snout to posterior edge of pupil; aha1 s i~ t~ i la r  
to soft tlorsal; caudalslightly rounded, the outer rays slightly producotl; vent~*als long, the outer rag? 
prot111c-ctl, rc~acl~ing vent, 1.0 in head; pectoral small, slender, as long as ventrals. 

Color of 11 fresh example, side brick-red, with about 0 series of green spota, the upper 3 brigl~tcst; 
belly pale blue; the upper blue stripe coritinuetI anteriorly, running across Iluineral region anti abovc 
(lye to just :rl)ore nostril, a I)roatl grecn stripr across opcrcles ant1 belon* eye to n~outh,  this narrowly 
bordered 1)y blne, and on anterior part of operc-le, broadening mitl running down\varcl, some\\~hat 
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yellowisll and borderctl by blue; opcrcular flap green, purplish a1)ovc; an oblong triangular 1)urple 
area bordered anteriorly 1)y blue, l~elow operceular flap; a broatl, ol)long purple spot on lower part of 
check fro111 lower jaw to posterior edge of preopcrcle; a broad, l~ric-k-reel stripe fro111 eye to upper lip, 
where i t  is broken by blue, then ending in ,z retl spot on upper lip; above this is a narrow green 
stripe, then a 1)roatler brick-red one, counec.ting with this :I hroacl brick-red stripe running across head 
and along side a t  base of tlorsal; meclian line of head with a narrow green stripe, 1)luish on snout; 
c l~in,  throat and belly l~a le  Ijlue, some rosy at  base of ventrals; n 1,lootl-retl cresc.erlt in  front of pectoral, 
with a rosy wash in fro~lt, :~n(l 011 sitlc bellind it; dorsal with a series of rol~ntl bright grecn spots along 
base, scparatecl by redtlislr I)rown connecting with a broad nledian band of (lark redtlisl~ l~rown, al)ove 
wllich is a narrow bright olive-green stripe, then a broatlcr deep-reel stripe, thc extrcnlc. edge of the 
fill whitish I)lue; a black or tlusky spot on mern1)mne between first ancl second spines, a sitnilar 1 ~ 1 t  
larger black spot on 11letnbr:~ne I~etwecn second ancl thirtl rays; rn1;il I)row~lirh retl a t  l)ase, then a 
narrower greenish-yell01 I)antl with zig-zag upper edge, next a 1)roatl brownihh-reel 1)and narrowly 
borderctl with wl~ite; c*antlal l)rownisl~ red, crossed l)y :3 irregul:~r series o f  green  pots, 1)ortlcrecI I)y 
blae, t h e  posterior series yellowish green, Imrtlerctl Ixy 1)lnisll ~ r l ~ i t c ,  t l ~ o  fit1 til)pc,tl n itli b l n i ~ l ~  ~rl~i tc ' ;  
1)ector:il pale rosy, gree~lish yellow a t  I~ase; ventrals bright green, tlrlsky on onter ray; iris 1~:~le I~lue. 

Izrc,. 122.-IIfllirl1rrrrx Iflo dcnkins: from tl~c typc 

Color in alcohol, pale (111~ky grcenis11, paler I)elo\v, the  grccn stri1)~s on heat1 fatlctl to brownish 
green, the purplish ant1 reti stripes now pale grcbc.n; dorsal ant1 anal pnrplibl~ ant1 l)lnisl~ green; dark 
spot on first (Iorsal ~ n c m b r a ~ ~ c s  ant1 a larger one l)etwc.cn s t ~ o n d  at~t l  thirtl rays; tl;~rk slmt on I:wt tlor- 
snl rays obscure; 1)ase of c~au(lal blue green, the tip whitish, with a thin sul)tcrr~~inal 1)lacIc line; a sttlall 
black postocrllnr hpot. 

The al~ove clescription is based upon n single spec-imcn (So .  03314) 5 in( hcs long, ol)L~ined 1)y us 
at  IIonolnln, J ~ l n c  13. Two sl~ccimens were o1)taincd I)y Dr. J c n k i n ~ ,  3.8, ant1 4.25 inches long. 
IIcilicli~crcx 1110 .Jenkins, Bn11. IJ. S. Fi'h Colnm., XIX,  1x99 (AUK. 30, IIKH)), 48, fig. 5, Honolulu (ljpt., No. (ilY2, L.S.3r.  UII~V. 

, hlns., coll. O. 1'. dcnkinq); .Irnkins, op. rit., XXII.  1DOZ (scpt. 2.3, I'JVJ), 460. 

225. Halicheres ornatissimus (Garrett). " Ohun pctn~ocl~c." Fig. 123. 

IIeacl 3.5 in length; tlepth 3.10; eye 5 ill heatl; snout 3.2; prcor1,ital 4.9; interor1)ital 4.1; D. I X ,  

12; A. 111, 12 or 11; scales 4-27-8. 
Body c>lliptical, c~otnprcused, the dorsal and ventral outlines nl)ont equally currrd; head longer 

than deep; ~noutlr srnall, eac.11 jaw with 2 strong canines in frot~t,  follo\retl 1)y a series o f  snlaller conic 
teeth 1~ter:llly; a strong l)ost,erior c8:ltlinc3 on each sitle in ul)l)er jaw; eye s~ltall, its l o w c ~  rtlge on axis 
of body; ol)ercular flap long and narrowl! roundetl; cnutlal pednnclc compressc~d; itu deptll a t  middle 
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2 in 11catl; vcrlic.:~l fins lligh; tlorsal spi~les al)out 2.5 in l~cad,  the rays a little longer, about 1.8 in 
11cad; anal sinlilar to soft tlorsal but somewhat lower, the rays 2.4 in head; caudal slightly romlded, 
tllo rays 1.5 in heacl; ventral long, the outer ray prodnced, nearly reaching origin of anal, 1.4 in  head; 
prctoral  noder rate, reaching vertical a t  vent, 1.4 in head; scales large, their edges soft, the surface 
finely striate, scales of nape ant1 breast ~ n u r h  reduced; head naked; lateral line con~pletck, following 
contour of 1)ack to l i l~c  of follrtll tlorsal ray fro111 last, where it curves downwart1 3 rows of scales a11d 
( b o l l t i l ~ ~ ~ ~ s  to base of r a ~ ~ d a l ;  l)ores of lateral line with 3 to 7 or 8 brtlu~ches. 

Color in life, each scalc with a (lark red crescent spot, convex anteriorly, bortlerecl posteriorly 
wit11 1)luc; lleatl 1,right red, \\ it11 a bright procan stripe on medi:ln linc from snout to l ~ a ~ e  of rantlal, 
another of S : L I ~ P  color a1011 : nl)per ln;trgi~l of eye on to the body, where it  continnes Inore or less dis- 
tinctly just al)ove latc'ral linv about half length of body; a narrow green line from snout to ~nicldle of 
nntc.rior margin of cyc; a 1)right green stripe from near angle of ~ n o t ~ t h  along lower ~nargin of lower 
Jim11 of preop~rc-lc and on slil)operc*le antl operclc, this grew gradnally sl~ading into blue on tllroat ant1 
belly; a 1)lac.k spot 1)ellintl eye snrron~lciecl 1)y bright grcen, wit11 rcd spots in S ~ I I I ~ .  spec-i~ncws; dor,~:tl 
f i l l  tlark red, wit11 a row of dark green oblong spots on proximal border, one spot on cac.11 interupi~~ous 

I."lr;. 123.-IInlic6o~1~ra o ~ ~ ~ n l i n x i ? ~ t ~ r s  (Garrett). Type ol II. iri(lesrr?~s .Tenliinq. 

membrane, :L grcen longitutlinal band on outer portion, with a very narrow outcr r~bargin of light blnc; 
:L I)lrt~li sllot on membrane bet\vccn first and secontl spines; in one exalnplc a donl)lc blotch I~i.t\~een 
first and third soft rays, antl a median ro\v of grcen spots, the detail of markings of this fin varying in 
each specimerl examined; anal tlark red with a grcen bnnd along central portion, outer margin with 
narrow blue linc; cauctal dark red, with a cross band of I)luish green at  the base, and 2 or 3 other 
cross bands often broken np into spots of green with orar~ge centers; rentrals blue with a dark line on 
a~iterior portion; pectoral pale red, with bnse nnd axil bright grcen. 

A vcry brilliant little fish taken from the coral reefs, appareutly not vcry common. It \vas not 
obtained by us and is known only fronl the 3 examples rollected I)y Dr. Jenkins in 1889, the earlicxr 
cleacbriptioil of Garrett, and from exa1np1c.s taken at Ilonoluln by the A1hnlro.s~. These sl)ecimens vary 
in length from 5 to 6 i~~cl les .  

.Tt~lih O V ? ~ ~ ~ < S X ~ I J I ~ I X  O~lrlett, I'rnr. Cn1. Ar. Nnt. Sri., 111, 1863, G3, Hawaii. 
Ilalrchir~rrx ir irltsrrrrs drnkiilr, nllll. U. S. Fisll Comm., XIX, 1800 (Ang. 30, 1900), 4 i ,  fig. 2, Honolulu (type, No.0131, I,. S 

Jr. TJl~iv. XII~., r.1111. 0. 1'. Jrnkiiiq): .Ic~ilkins, op. rif.. XXII, 1002 (Sept. 23, 190:<), ,160. 
Ilnliclrawx o ~ ~ t n t i s h i i ~ t r ~ x ,  Snydcr, np. cit., XXII, 100'2 (Jlxn. 19, 10(11), 628 (IIunol~~lu). 
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Genus 152. MACROPHABYNGODON Bleeker. 

This genus is allicvl to Ihtliclrc~rc.~, tliffering in t l ~ c  ilcelrer 1)otly and in t11' prescnt3e of lmt ftw 
large 1)liaryngeal teeth. Coloration vtiry 1)rilliant :mtl v:lrietl. Coral reefs of tlit. Tropics. 

~1fclrrq)l~nryn{lotlo?~ Bleckcr, Consp. Gcn. Labroids, ill Vcrsl. Kor~. Ak. W e t . ,  S I J J ,  SSR'L. 100, 2H!l (.711lis :/cofro!/i): Hlcc.k~.r. 
Atllls, I ,  129, 1x62. 

226. Macropharyngodon geoffroy (Qaoy C!Z Gaimartl). ")%'ntrl;tr rrki-1610." Fig. 124. 

IIeat1 3.1 in length; depth 2.0; eyc 4.0 in 11entl; snout 3.1; pruor1)ititl 4.75; intrrorbital 4; 1). I \ - ,  
I1 ; A .  r r r ,  11 ; scales 3-28-10. 

IJotly short, tleep ant1 compressetl; l~eatl short and 1)lunt; snout short, conic; mouth s~nall,  hori- 
zontal, 4 front tc.cth in clach jaw strong, the hecotit1 on ench sitleof upper j:nv turned I)attlr\r,artl; a pro~n- 
inent posterior canine on npprr jaw near the angle, this somctin~t~s ch~plic~atctl; caudnl ~)etlunt*le dcep, 
2 in he:~d; rye s~nall,  n l~o l ly  al)ovc axis of I)otly; interorl~ital spacerountlctl; ol)ercnlar tl:~p ratllcr long 
and roantlctl; fins \\ell developetl; origin of tlorsal nntcrior to ripper entl of gill-ol)enin;r, its tlistance 
fro111 till of snout ctlnnl to length of hca~l;  tlorsal s1)inc.s soft ant1 flc,sil)le, tlicir 1t~ngtl1:ll)ont 2.5 in I~catl, 
r:lys :11)o11t ~~tlnally llig11, outline of fin gently rountletl; anal rountled, its origin nntlcr Losc~ of sec.ontl 

Fro. 1'L4.-dliirro11h~~r!1~~11otIol~ ~~rofrn?~ ( Q I I O ~  & Cmimnrtl). Type of Jf. n(]7~i1(110 ,Jenkins. 

or third tlorsal ray, its 11cight equaling that of.~oft tlorsal; cnutlal trru~calc or very  lightly ronndcd; 
outer rays of vc~itrals protlucctl, rc.acblri~lg origin of :ln;tl, their Iengtl~ 1.4 in l~catl; llct~tornl broad, the 
nl'ller rays so111e\vI1at lellgthelletl, eqn:11 to l rngt l~ of ventrals; scalcas Iargc ant1 firn~, the. snrfaccs finely 
~tr ia te;  11e:itl entirely naked; nape naked; scales of 1)reastecarcely red~lcctl; lateral line follo~ving curve 
of hack c.nrving downward rows of scales nntler last dorsal ray and continuing on 4 scales to 1)asc of 
cautlal, the tulles vi th  2 or 3 branches. 

Color in life, olive, with broad stripes alon,rr the rows of scales, these matic 1111 of a large, \)right 
steel-blue spot on e:tch scnle and a lllack h:ir behind it, the spotssn~allcr, closer, antl l~riglltcr on 1)reest; 
brad with many curvet1 I)lue stripes, throat with similar ones; first 3 dorsal spines tipprtl ~r i t l i  goltlen, 
rest of dorsal, anal, caudal a11tl rcntrals goldcxn olive with I)luisli-l)lack edgetl ocelli; a narrow black 
ctlge on tlorsnl, anal, ant1 caudal, followetl by n still narrovrer whitish one; pectoral light orange, its 
base deep bluish. 

Color in alcohol, grayish brown, sitle of I)otly wit11 about 10 irregular p:~lc stripes sel?aratctl by 
darker ones; cheek antl opercles wit11 narrow wavy brownish or bluish lines; 1)reast nnd I~elly with 
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round 1)lui~ll spots; tlorsal l)ro\vnislr, wit11 x ~ncclian series of large rnnutl I~lnihh spots, al~orc. \vltic.h 
is a sinrilar series of smaller spots; base of n1eml)rxnes of arltc.ricir tlorr:~l spines I~lat~k,  \vhitc : ~ t  tip; 
anal similar to soft tlorsal, sotue\vh:~t darker, a scbries of 1,111e sl)ots nlo~rg its 1):rsc in additiotr to the 
set-ontl series tlist:tlly, edge of fin ]~:~ler, narrowly tipiitxtl \+it11 dark; caarltlal grayisl~, wit11 n:trro\v, 
\rc~rtics:ll darker lines, the fin 11:trro\vly tippet1 \\,it11 darker; vcntrals whitish \\it11 5 or 6 csross srrirs of 
I)lnish spots; pectoral pale. 

\$re h:tvr rxaminetl 7 specimens of this species-one collec~tc~tl 11y us at  Ilonolnlu ill 1901, 5 ol)t;xinctl 
1,y Dr. Jrnkins :kt tlre salnc platv in 1889, ant1 o11e stint 11s 11s Mr. 13c.1.11tlt. 'l'hcy are 3.5 to 5.4 in(-hes 
in length aatl agree \\.ell wit11 the original of M. g~O.jli.o!l, \vlric~ll  as t1escriI)rtl f ro~n  llani.  Qnoy 6: 
Gai~ltartl's plat(, has tlre 1)otly ant1 fins all 11lr1'; 11lt1e  pots on all the fills s:lvcA 11~t*tor:il; yello\vislr or1 
base of petntoral ant1 tip of cantlal; sl~ots on vet~trals distinct. The specait~s is r:rre about tlre reefs 111 
life it  is v t ~ y  Ira~~dsolne. 

Jalis gc'~l?lli.o!/ Qlioy & O~timnrd,  Vny. Urallir. Zool.. '30, 111. 5(i, fig. 3, 1514, Maui; i:nrier S: T'elc~lcie~~nes, 1Iist. Nlrt. I'oiss., 
XITI, 4i9. 1S:1!l ( I ~ I L \ Y I L ~ ~ ~ I I  I S ~ I L I I ~ R ,  Q I I O ~  ,k i:~imllrd'~ L ( ~ C C ~ I ~ C I I ) ;  B l e e k ~ r ,  Avt. So('. Svi. I~ido-ncclcrl., I, ls?iii, h$ 
( X l ~ ~ n ~ l d o  ell Mltkusx). 

.Jlllih 1ll(.le0!/ri8 C~ivier & \'trle~lcie~~irc~~, Hist,.  NIL^. I'oiss.. SIII, 481, 15351, Ulea. 
A l f i ~ c r o p l ~ ~ i r ~ ~ ~ r ~ ~ o ~ l ~ ~ ~ ~  !~i,oirro!/;, l3Iw!kcr, 1'rO(!. Zool. Sot. 18ti1, 412, I L I I ~  Atl. Icl~tl~., 129, lbl. 37, fig. 5, lUlV2; Jel~ki~~s, 1%111l, [I. S, 

I P i s l ~  Conrm., SSTI, 1!)02 (Scgl. $3, 1903), 460 (llo11olt1111). 
I'lut!,!,/oesr~s !/coffi.n!/ii. (iiir~tl~er, Crrt., IT'. 145, lX(i2(111r\vt~iinn Isltll~du): 11<1t of Giinll~rr's Siiclner. 
i l K f ~ c r o l ~ h n ~ ~ ~ i ~ ! ~ f ~ ~ I o ~ ~  ctr,rii/o111 d ~ l l k i l l ~ ,  BIIII. 11. S. I'isil Collllll., X I S ,  IX!)!) (.tug. 30, 1900), 4(i, fig. 1, Honolulu (lyl~e, No. (iI:i0, 

L, S. .Jr. 1711iv. Iltls,, 1 ~ 1 1 .  0. 1'. .1(>11ki11x). 

Botly ral l~er  elongate, c-o~nprcssctl, caoverctl kvitl~ ~rrotleratc~-sizc.tl sts:iles, 2.5 to 30 i l l  tlre latcrill 
line; laterit1 linc~ not interruptetl; Iteittl scalelr~n; srront al)rl~l>tly l~rotlr~c.c.tl, :L lorrg tnL)cx, u lliclr 1)llarh 
the ratller long ja\\s :it the end; c-anines s~lrall; no postrrior c-a~lillv; gilI-~rlellrl)ranv xttachetl to tl~c. 
isthmus; D. \ 111, 13; A. I I I  or 11, 11. 

Sulall iinl~es of brilliant caolors, allirtl to 7'111rltr.uso11111, I)rlt tlistingnisl~ed fro111 :dl otlrt~r 1,ctbritl:e liy 
t l ~ e  prolongcltl snoul. 

( ; O I I I ~ I / ~ ~ I ~ I I ~  I,t~vCj~i~dc~, Tii\l. X I L ~ .  l'oivq., I l l ,  IMI, I802 (r't.1 11/(118). 

a. (;enen~I body color I J ~ O \ V I I ,  sculcs margined will1 dlrsker 11ro\v11: rcrlio~l 1i11.q cllrrk, tlic ruys ~it~l('-li[>po~l: CIIII(IIII 111~rk. 
\\.it11 111~le bonier at entl ( i n  1~11*o11n1): I I I I P C ~  1t11d lo\\~er rtrys of ~ ' U I I ~ I L I  little 11roc111e~tI . . . . . . . . . . . . . . . . . I Y I ~ ~ ~ I S ,  1). 289 

au. (:el~enrl bocly color green ILI I~ I  b l i ~ i ~ h ,  SCII~CS mnrgil1ed wit11 blue, rertic'el fills p~~lc; c . ~ t t l d t ~ l  1u t Iv ,  lritlr Illqlcr 1r111l In\ver 
rays dark, sornewll~lt prorloced . . . .. .. . . .. . . . ... . . . .. . . . .. . . ..... . . ... . . . . . . . . . . . . . .... . . . . . .. ... . . . .... tricolor, 11. 290 

227. Gomphosus varius I,aci.~~$tle. ' I .  l kilolo." 143% 125. 

Head 2.5 irr length; tlc?ptl~ 3.5; eye 10 in lrc?atl; ~ n o u t  1.8; I I I I I I I ~ , ~ I  4.5; i~ltornrk)it:~l 5.5; 1). ~111, 13; 
A. 11, 11 ; scales 4-27-9. 

- 
Body elongate, compressed, deepest +bout ui~itlclle of l~ectoral; I~ead long, upper profile straight; 

snout very long, upper jaw slightly the longer, untl producetl into a long beak, its tleptli equc~l to eye; 
lips thick, fleshy; teeth strong, e11ds rou~lded, forming a cutting edge in sitles of ja\i7s; canines 3 in 

F. C .  B. 190%-19 
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front above, 4 on front of mandible, all conic; eye small, anterior margin behind middle of length 
of head; margin of preopercle undulate; interorbital width broad, convex; nostrils small, posterior 
nearly over front margin of eye; dorsal spines pungent, much lower than soft rays, the longest of 
which is 3.75 in head; second anal spine longest, 3.6 in snout; longest anal ray 3.75 in head; caudal 
obliquely truncate, the lowest rays the longest; pectoral 2 in head; ventrals small, 3.2; scales large, 
cgcloid; lateral line deqcentling abruptly below posterior dorsal rays, tubes branched. 

Color in alcohol, anterior half of body below white, sliatlirlg into deep brown above pectoral; top 
of head dusky; each scale on trunk with black median spot; blackish streak in front of eye, 2 broken 
blackish streaks fro111 beliintl eye; dorsal, anal, and caudal blackish brown, former 2 611s narro\\,ly 
white, caudal broadly white; anul with 1nedia11 row of rounded pale spots; pect,oral and ventrals pale 
brownish, former with blackish spot a t  base above. Described from an exaniple (No. 04276) taken at  
Honolulu. 

The vpecies is rather common in the markets of I-Ionolulu ancl Hilo, aud is represented in our 
collections by 27 specimens-21 from Honolulu, 3 from Icailua, and 3 fro111 Hilo. I t  is srnaller than 
G.  tricolor, tlie length of our specitriens ranging fro111 5 1.0 9.2 inches. 
Goinphorua varius LucbpBde, Hist. Nut. I'oiss., 111,104, pl. 6 ,  fig. 2.1801, Tahiti; Glinther, Cat., IV, 193,1862 (Aneityum, Tahiti); 

Ishikawu, Prel. Cat., 28, 1897 (Miyakosliirnu, Riuk iu  Islands); Steindach~~er, Denks. Ak.  M'im. Wen, LXX, 1900, 
,507 (Honolulu); Fowler, Proc. Ac. Nut. Soi. Pllila. 1900, 510 (Sandwich ISIILII~S): deriki~is, Bull. U. S. Fish Cornm., 
XXII, 1902 (Sept. 28, 1903), 464 (Horiol~ll~~); Snyder, op. rit. (Jarl. 19, lYOZ), 529 (Ho~~olula). 

G'on~phox~cs peclo~~ulir Quoy & Gaimard, Voyage dc I'Umnie, Zool., 28'2, 1824, Maui, Hawaii; Day, Fish. Ind., 406, pl. 86, fig. 
6, 1877 (Andumans); Bennett, Fish. Ceylon, 3, pl. 111, 1830 (Ceylo~i; anul witti a yellowish cross-band). 

Oon~phos~ta f1~scu8 Cuvier & Vlllenciennes, Hint.. Nut. Poins., XIV,  26, 1859, Maui;  BrevoorL, Exped. Jupan, 27'. 185ti (Lew 
Chew). 

Gon~phoaz~s nrclunotas Bleeker, in Nut. Tijd. Neder. Ind., VIII, 18.55, 457, Kokos, Atlus, I, 87, pl. xxr, fig. 3, 1862, Cocas; 
Java; Giiiither, Cat., IV, 193, 1862 (East Illdies). 

228. Gomphosus tricolor Qaoy & Gnimard. ''Hintrler~ ii~mi." Plate SXXVI.  

Head 2.5 in length; depth 3.8; eye 11 in head; snout 1.7; ~noutll  4.6; interorbital 6; D. ~ I I I ,  13; 
A. 11, 11; scales 4-27-9. 

Body elongate, compressed, deepest about base of pectoral; head long, upper profile straight; 
snout very long, jawv equal, produced into a long beak, its depth equal to eye; lips thick, fleshy; teeth 
forming cutting edge in sides of jaws, 2 curved canines in front of upper jaw, 4 ci~nines a t  front of 
mandible; eye small, its anterior margin mudl  nearer gill-opening than tip of snout; lr~argi~l of pre- 
opercle undulate; interorbital width broad, convex; nostrils small, the posterior nearly over front rill1 
of orbit; dorsal spines pungent, the longest n ~ u c h  shorter than longest ray, \vliich is 4.8 ill head; aria1 
spines pu~igent, seco~id longest, 4.5 in snout; first anal ray 4.65 in head; caudal enrargillate, lobes 
pointed; pectoral 2.1 in head, reaching above origin of anal; ventrals short, I .  7 in pectoral, sllarply - .  
pointed; caudal peduncle deep, ita depth 4 in head; scales large, caycloid; lateral line descendi~lg 
abruptly below poaterior dorsal rays, the tubes branclled. 

Color in life (No. 03256), indigo-blue with a greenish shade hecoming tlistinctl y green on back and 
belly; edge of each scAe dull violet, the violet shades continuous on belly, but restricted or1 hack to a 
brownish-red spot on each side, tlie fonn and shade of violet lnarkirlgs varying considerably; head 
green above, deep blue on cheeks and opercle, light blue on jaws, indigo-blue at  throat, otherwise 
varying shades of greenish and dark purple; light-red streaks radiating from eye; a bright yellowish- 
green bar behind gill-opening covering basal fourth of pectoral fin; a jet-black spot i n  this on base of 
first rays of pectoral; dorsal reddish brown at  base, then bright blue, the upper part golden green; 
anal similar; caudal light bluish green, its scaly base dull violet; rentrals dull blue, other rays black; 
pectoral golden green a t  base, otherwise pale violet washed with blackisli above; iris green with a 
scarlet ring. Another example was dark blue in life, with a golden-green patch behind pectoral;  s sales 
of body each with a vertical bar of dull purplish red. 

Color ill alcohol, blackish shaded with deep blue-green; lips, dorsal, anal, lnedian caudal rays, 
and blotch above base of pectoral pale blue-green; pectoral blue-green basally; black spot a t  have of 
upper caudal rays, outer portior~ of fin black. 

Described from (No. 04192) an example from Hilo. Our collectiolla contain 47 ex?ellent speci- 
mens, varying in length from 5.75 to 12.5 inches-39 from Honolulu, the others fro111 Nilo. Of these, 
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10 were collected by Dr. Jordan, 3 1,y the Abafross in 1890, 2nd 4 by Jorclan and Ruyder in 1900. 
S1)enimens were collected by the 1111~~1~0s~ it1 1902 a t  I - f o n o l ~ ~ l u a ~ ~ t l  1'u:~ko Ray, 1Iawaii. 

This f~andsome species is cotllllloil it1 the tnarkets a t  IIonolulu and I-lilo, \\~hitlrer it is I)rongl~t ill 
c1n:tntities from its i~ative reefs. 

(r'o~trl~hosux tricolor Quoy ck (:triniard, Voylrge dc 1'1Jm1iie, Zool., 280, pl. 55, fig. 2, lR"4, Maui; Stei~iclncliner, IJellks. Ak. 
Wriw. Wiell, LSX, 1900, 506 (1101~o111l11); l~'o\vIer, I'roc. .,ic. Kut. Sci. l'liilu. 1900, 510 (SI I I I~I '~ I :~I  I s ~ I ~ I I ~ s ) ;  JC! I I~~I I~~ ,  
Bull. U. S. l'isli C~IIIIII., SXII, 1901 (Scpt. 23, 19O:J), 4CA ( H ~ I I ~ I ~ I I ~ ~ I ) :  S~~ycl~r ,  (11). rit. (51111. ]!I, l(304). 529 (IIOII~IIIIIU; 
P~inko Buy, IIIL\PIL~~). 

G'o~i~plro.s~ts cel~ediu~rus Curicr ck \'ale~icic~~ucs, Hist. Nat. I'ois~., XI\', 18, 111. 31lU. 1X39, 1 Hawaiian and Carolifie islands. 
Go11rp1~0a1~srcndtuichr;~rsis, Oiirltlier, Cut., IV, 194, 1x62 (Satrd\ric!l~ Islrrncls). 

Genus 164. ANAMPSES Cnvier. 

Body oblong, rather deep, compressed, csoreretl with 111oc1er:tte or large scalcs (25 to 30 in tlle 
lateral line, about 50 in snbgenus An111hec.e~) ; litteral line caotlti~~uons; head scalelchss; 1)reapercle entire; 
teeth uniserial; 2 anterior canines it1 eac.11 jaw protl~illent, tunlecl forbvartl, cou~l,ressetl, ni th  cutting 
edges; no posterior catlit~es; D. IX, 12; A. 111, 12. Species of rather large ?ize and sl~o\\.y colors, of tllc 
East Illdies and I'olytlesia. T l ~ e  group is ~laturally divisible iuto 2 groups dibting~~isI~(=l 1)y the 
size of the scales. The Japt~nese specie8 co~lstitute the s o l ~ g e ~ ~ u s  or probably distinct genus r l ~ ~ ~ ~ ~ l r ~ ~ ~ ( ~ s ,  
distiilguished from slilur~tpscs by the s~ltall scales. 

A?LU~II~SCIY CIIV~L'P, Iti.guc A I I ~ u ~ . ,  Ed. 11, 259, 1ti.9 (fr~lvoflo?r; orr~~ir!~: tl~e ~!ll~~rt~c!ters t1i6cu frotl~ tlie luttcr species; tllc 
Iorlncr pcrl~ups a 1' i l~y)Oz.)  

Aerl~hec~ex Jordnii S.. Sl~ycior, I'rocs. l J .  S. Nrtt.. MIIS., xSI\', 1902, I ? !  ((!~v(/r'ccl)lrif~rts). 

u. Color ill life, grt~yixli olivc, urldcr parts bricnk rcd. About 13or14 8c.ricbs of ~ v l l i t o  sl~otsn~~d l~lolrl~cs fortning slri1ic.s TYOIII 
11e1icl to t~ril. ....,...... .................................................................................. .cur,if,r, 1,. 291 

au. Color in life, bro\\~tiisIi red will1 Itlore or less b l ~ ~ e  OII env11 sc*~rlr. 
b. .l:llch flculc wit11 n nnrrow, vertical b111e 1i11e ........................................................... I I I I ~ ,  1,. 3 : l  
bb. Bluisl~ verticul 1i11es on scqles brotrder utrd illore spot-like ill the reuter, cs]~eciully 011 oar11l1~1 pcch~~ic.lr, wllcre tllcy 

ussume tlie for111 of oral u1)ots. Side with nbol~t n ~ O E C I I  1)t~le l~(~rizt)~~t~tl stripes, I I I I I ~ O  111) of t l~c .  sericw of s11ots 011 

the rows of scules ................................................ ,. ................................ .!~odcYTt.o!/i, 11. 294 

229. Anampses cuvier Qnoy & (i:tilllarcl. " 01)1tl~;" "lfil~c." Fig. 126. 

Head 3.3 in length; dept11 2.8; eye 8 in Ilead; SI IOI I~  3.1; 1~reorl)ititl 4.2; ir1terorl)ital 4; I )  11, 12; 
A. 111, 12, scales 4-28-1). 

Body oblong, deep, and colnpressecl; dorsal and ventral outlines :tl)ont cyually collvcx; head 
~ h o r t ,  enout obtusely c o ~ ~ i c ,  the anterior profile. :t littlr concave in front of (by(L; 111out11 SIII:LII, 2 pairs 
of flat projecti~~g carlii~es in the j:t\vs :tnl~riorly; clye SIII~LII, ( 3 ~ ~ t i r ~ 1 y  al)o\,c axis of 1)(1dy; interorbital 
Iligl~, convex, nape t r e n r l ~ n ~ ~ t ;  c:tud:rl petlumc~lr c~oml)ressctl, its 1r:tst tleptl~ 2 ill I~e>itl; fitts 111odrrt~te; 
dors:~l 8pines near1 y as long as snout, rilys ~olnewhat Iollger, folly rclllali I I ~  sliout ; :III:I~ ~ i l ~ l i l a r  to soft 
dorsal ant1 equally high; caudal sqomely truncate, rays 2 in 11c.ad; vr=ntr:tls sl~ort,  not rclachi~~g vet~t,  
2.4 it1 head; 1)ectoral IoGger, I .9  it1 hnttl; scbales large, dc2c?l), the ctlges soft; scal(2s on ilape :111tl breast 
~nuch  red~icetl; a row of slntlll scctlcs at 1)nse of dors:tl a t ~ d  a11a1 and sollle on base of caudal; lateral line 
normal, followi~~g curvature of bacak until nndrr base of third dowal ray fro111 litat. wl~ere it  curves 
downwartl for 3 rows of scales and col~tinues to base of ca11da1; heittl cantircly i~aked. 

Color in life, grayish olive, under parts brick-red; etlges of sc-ales sot~~e\vhat  tlarlrer; bocak alor~g 
base of dorsal fin with nmnerol~s, irregularly arranged, srnnll ronntl \\.hit(, s1)ots; below tl~eae about 13 
or 14 series of larger roundis11 white q)ots, \\.it11 s~naller white l)lotcl~cs bet\\,een, fortnitla stripes from 
head to caudal, these ~novt broken abo\.e, the lotver 5 or 0 contii~aous tvl~ite lines; among these spots :ire 
a good nlally sm:tll yellow.ish or orange specks; the red below pectoral in 6 or G defiilitr stripes; srnnll 
white specks along baee of anal; upper half of head pale bro\\,nish, with Ilulnerons s~nall rountl white 
(lots, a number of ilarron7 pale blue \va\?y lines forward :tud do\vn\rarcl fro111 eye ant1 1 or 2 sllort ones 
bark of it; lower parts of lletttl bluisll white ~vitll  nmllerolts s111all round rctl spots; breast, thront, aiid 
lips reddish white, wit11 n few red spots; snout above lip and preorbikil region clusky; 2 sulall blnisl~ 
spots on side of caudal peduncle and a few smaller bluer ones on under edge; dorsal orange-red, ~lrost 
pronouiiced in the outer band, ~nottletl with darker and greeilish else\\,here, crossetl by :tbout G narrolv 
irregular or broken greenish blue lines, the lower one broadest anteriorly, the 3 lower ones more or 
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less hrokcln 111) into spots posteriorly, tlie fin \\ it11 a bro:~tl rich hlnc bortler; anz~l ric.li 1,lootl-red, wit11 
(i r i c l~  l ~ l a e  lines running full Icbngtll o f  fin, the i ~ i ~ r r r  ant1 outrr ones 1)roi~dvst; ~ a ~ i d a l  dr~sky oraligcb ill 
venter, the ontrr rays dark blootl-red, the edge bl:tc.kish, grceri tonart1 tip, extren~e tip of fin whitish; 
pectoral orange OIL upper I~alf, the lower llalf 11alc; ve~itr:ris witli t11e rays sky-blue, the ~rlr~nl)ral~c~s 
blood-red; iris dull orange. 

Color it1 alcohol, dark I)rownisli; ~ i t l e  with about 13  or 14 ~ e r i e s  oC round l) l~t is l~ arl~ite 8110ts (111 
tlre (.enters o f  tlie sc.:rles, coalrsving in the Io\ver 5 or 6 rowh so as to form Inore continuous 1i11es; under 
parts yellowiclh-white, with purplislr-111~~ line; top R I I ~  si(lt3s of li(~ad to 1)elow level of eye prc~fusely 
co\lered with sm:tll r o ~ ~ n d i s l ~  I~luisli-wlritc n l ~ ~ c k s ;  lo\vc~r jaw alrd 1011 er pi-ts of ('lit'('k 11:~le l)lui~lr I\ it11 
numerous rouncl pale orange spots; dors:ll tlusky olive, tilt. sl)itrous portio~i (srosse(1 by wavy lines of 
blue-green, the soft portion covered \vith sinall blnisli ~vlrite hl~ecks, the 1)orcler of t l ~ r  fin dark green; 
anal yellowish and bluish-green crossed by 5 or 6 wavy deel) blur lines; anal dusky; pectoral plai~i 

dusky yellowislr, ventral rays i~~t l igo  I~lne, t l r ~  1ne1111)rancs ycllowislr \\rlrite. l'ou~rg examples, about 
S inches in length, she\\. irr :tl(.olrol, a large. 11litc-k sl~c~t trlorcA or lrss ocrllated, on tlre latit 4 rays of 
dor~a l  fin. 

This species is c o m ~ u o ~ ~  about tlrrx reefs at  ITo~~olnlu ant1 is one of tllc, most I~rillia~ltly ~irarkerl of the 
lrrany bright-roloretl fislres stJeti anrollg tlre II:~waii:u~ Iblar~tls. Our c-~)lle'tions co~rtain 29 q~eci~tiens, 
all from I-Ionol~llr~ exc8el)t 1, w11ic.h is frorrr IIilo. Of tlrost. f ro~n Ilonc~lnlu, 8 were c-ollec-tetl 1)y Dr. 
Jenkinr, 2 by the Alhctlr0x.u ill 1891 ant1 1 iri 1896, :inti I 1)y .Torclan :tr1t3 Snyder in 1!)00. I t  wixs also 
obtained a t  llonolnlu 11y tlre illhttlrosx ill 1902. 

Our s~~rc imens  are 3.2 to 11.5 inc.1rt.r lolrg. 

A7~usrpses c~lr~i(?' (211oy & G I L ~ I I ~ I L ~ ~ ,  Voy. de 1'ITrrlllie. Z o o l . ,  276, pI. M, fig. 1, 1824, de I'ile Mowi [LIuui]; Jenkins, I31111. 
U. S. Fish Comm., XSII, 1902 (Sept. 2:1. 1908), 4,59 (13o~1olul1i); SnyAcr, 01' <:it. (.IIIII. 19, 1w4). 528 (I-lor~olnh~). 

Anun~pucx crici*.ri,Cllricr & \ ' ~ l l c l l o i ~ l l n C ~ ,  Ifisl. Nut. Foiss., XI\', 11, 1839; Giillthvr, Cut., I\', 136, 1XDL (I111w1rii11n ISIBII~S); 
ibid., Fisc3he der  Siidsee. VII. 251, pl. 136, fig. A. 1881 ( I I ~ ~ w n i i u t l  Isl~~nrls); B'o\rrlcr, Proc. A c .  Nut. Sd. I'liiln. 11100 
,506 (Honol11111). 

.I?iu?r~~rxes r:eruk~c)jrurrctatus, Fowler, I'roc:. Ac. Nut. Sci. l'liilu. 1900, 506 (Huwt~iin11 Ialulldli); riot of Cuvirr & Valcncier~r~es: 
2 dried skiris. 
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230. Anampses evermanni  Jenkins. " Opule lnuli." Fig. 127. 

Ilead 3.25 in length; depth 2.6; eye 8 in head; snout 2.9; prrorhital4; interorbital 4; D. IX, 12; 
A. 111, 12; scales 4-37-10. 

Body sllort, oval, deep, ant1 con~l)ressecl, deepest :tnteriorly; anterior profile rather straight from 
tip of snorit to naI)e, thenre in a long carve to c.nuci:tl pednncle; vcntml contonr e\,enly carve? from 
tip of snorit to origin of anal, tl1enc.t. in :t long lo\\. curve to hasc of c:~niial pednncale; head sl~ort,  nearly 
as dec.1) as long; snout short, cvenly conic; 1no11th very s~nall, in line with axis of body; jaws anteri- 
orly each witll 2 1)rolninent canines, flattened and cur.\.rd forwartl, \\,it11 cutting cdges; eye small, abovc. 
axis of body; interorbital liigh, sotnewliat trenc.l~ant; caudal l)cdr~rlcle greatly compressetl, its least 
clcpth 2 in hraci; scales large, dc,cl), the edges t l ~ i n  and soft; scales of brcttst arid iial~c muc*li retlnccd; 
scztles \\.it11 a few thin stri:c or 1int.s; latrral line follo\vi~~g c o ~ ~ t o a r  of hack until under fourth dorsnl 
ray fro111 last, wl~ere it  cnrves downwart1 3 rows of scales and continues to haae of caudal; a row of 
small scales at  base of dorsal ant1 sc~\,eral sericbs on I~nse of cnutlal; head entirely naked; fins rather 
large; origin of dorsal above upper end of gill-opPning; longest t1o1s;rl spines sllorttv than snout, the 
rays a little longer; anal si~nilar to soft dorhal, tlie rays about equally long; caudal truncate, about 2 
in  head; ventrals very short, 2.5 in head; pectoral longer, 1.7 in head. 

FIG. 127.-.1?~~aa~p.ues clrcnnauni .Icnkiua; from the type. 

Color in life, brownis11 red, wit11 a narrow vcrtical l)lr~e lint. on each scale; snout blue; chin, 
throat, itnd sides of lien11 %it11 blue retic.nlations; dors:r1 tin brownish red, the outer margin blue, tlle 
fin with 7 or 8 longiturlinal wavy I)l~ie lines ant1 rows of dots, sonlc3 rr~nning into encsh other and 
~naking rc~ticulations; ground-color of :LII:L~ led, t l ~ e  O ~ I ~ C T  1n11rgi11 I)lrle, the fin \\,it11 4 or 5 distinct 
longitutlinal lines; ventral fin red \\ it11 I)luc lines ant1 tlotn and I)luc on anterior margin; ~~ec~tornl  
olive, anterior ~nargin blue; caudal red wit11 longitntliniil blue lines. 

Color in alcohol, l~luish I)rown 011 l~eatl ant1 body, lower jaw l)lut. autl green, t l ~ c  sitlvs purl)lihh, 
1)l.c3ast ant1 bclly pur~)li,sh and bluisl~; sc-ales of side cac.11 witli a n:rrro\ir \erticbal pale I~lnisll strealr, 
these fornling irrc.gulttr vertical bars; tlorsal ~)url)lisl~, tlie edge bluish green, tl~cl ~ne~nbr t~nes  wit11 
il.rcgular pea-green lines ar~tl spots in about 5 series, these son~etin~es c.oalesring allti reticulate; :lnal 
l)ur~~lish, t l ~ e  erlge pea-green, tlie ~ne~nl)rancs crossetl by 5 narrow blue-green lines, parallel and con- 
tinuous; caudal hro\\,nish a t  base, p;~ler distally, the n~ernbranes with sonle greenisl~; ventrals dusky, 
greenish on anterior niargin; pectoral bro\rnish white, dusky a t  base ant1 a~iteriorly. 

This specic~s appears to be related to A l ~ ~ c z ~ ~ r p . s e a  god(:frro!/i Grinther, fro111 \vhich it  differs ~narkedly 
in the coloration ancl in the larger sc-alrs. Gi~nther  states that his specinicn had 30 scales in tllelatcral 



2 94 BULLETIN OF THE UNITED STATES FIBH COMMISSION. 

line, but his figure shows 37, and his species is described as bluish gray in color, whereas the present 
one is brownish red. Tile nlarkings on the dorsal, anal, and caudal fins are also quite different. 

This species was lirst tlcscri1,etl by Dr. J e ~ ~ k i n s ,  froni Honolulu, where he obtained 4 specimens. 
Another was obtained by the illhc~lrouu in 1806, 2 in 1891, and 1 by Jordan and Snyder in  1900. Others 
were obtained a t  IIonolulu by the ,llCtclrosu in 1902. The specimens exa~~linecl are 10.5 to 12.5 inches 
long. 

A beautiful and interesting species, moderately con~rr~on about the coral reefs. 

~ l ~ ~ n a t p ~ e x  el.~vrl~u?L1~i  jellk kill^, 151111. U. S. l ? ih l l  COIIIIII., XIX, 189; (Aug. 30, IYM)), 67, fig. 14, Honolulu (type, No. 6136, L. S. Jr. 
Univ. A l u ~ . .  cull. 0.1'. Jenki~lu); ibid, XXII, 1002 (Scpt. 23, 1903), 459 (Ilonolulu); Snyder, op. cit. (Jan. 19, 1904), 
528 (EIo110l~lu). 

23 1. Anampses godeffroyi Giintlier. 

Head 3.3 in  lengtl~; rlepth 2.6; eye 8 in head; snout 2.6; preorbital3.75; interorbital 3.75; D. IX, 

12; A. 111, 12; ~ca1c.s 4-27-10. 
Body short, oval, deep, and much con~pressed; dorsal and ventral outlines about equally curved; 

head short, but longer than deep; niouth sniall, each jaw provideii with 3 flat, projecting canines; 
eye small, above asis  of body; interorl~ital spacae rather narrow and very conres; caudal ped~incle 
deep, 2 in  lleatl; fins rather high, the soft portion of dorsal somewhat higher; caudal truncate, 1.9 in 
head; ventrals short, not reaclling vent, 2 in head; pectoral longer, nearly equal to distance from base 
of ventrals to origin of anal; scales large, thin, n1nc.h deeper than long, the edges soft; scales on breast 
and nape ~ n u c f ~  reduced; a row of stnall scalcs a t  base of dorsal and anal and several series on base of 
caudal; lieail entirely naked; 1:tteral line following curvature of back until under fourth dorsal ray 
from last, where i t  curves clownward 3 scales and then continues to base of caudal; pores of lateral 
line little branrhed. 

Color in  life essentially that of 11. ri:ernlanni, except that the bluish vertici~l lines on the sciLles are 
broader ancl Inore spot-like in  the center, rspecially on the caudal peduncle, where they assume the 
form of oral or roundish blue-green spots; side with about a dozen pale horizontal stripes, made up 
of the series of spots on the rows of scales; anterior part of side under pectoral with 8 or 9 rather 
tiistinct bluish horizontal lines cornposed of a series of spots on the rows of scales, the upper 3 or 4 
extending frorn shoulder-girdle, curving upward and backward to base of pectoral; back along base 
of dorsal wit11 3 or 4 irregular tierics of small bluisli-v\.hite specks, these usually qnite distinct; blue- 
green stripes on :trial l~roader, lrlore wavy, and Inore oblique than in A .  evcrnra~zni; dorsal spotted and 
reticulated \with 1)lnish green. 

This species is related to , l .  cc.c,rn,tr?~iai ant1 -1. cuuicr, differing from tlie former as alreatly deecribed, 
and from thc: latter c-hiefly in tlle 1r.u~ spotted coloration. I t  is possible that thrse sprcinlens are 
extreme forlns of  the c80tnmon species c-alletl .lnurrrpsc,s ruernttrr~ni and that the proper name of all is 
Anump8e.u gocle(li.o!ji. 

Wr hare 3 ~pc,c,irnens of this spec-ies, 10.25 to 12 i ~ i ( a h ( ~ ~  long, ohtainetl by 11s at Honolulu. 

Annnzp i8  !/of l~fro!l i  C;ulltlrer, I'lihc11e cler Slidrice, I'nrt vlr, 1,. 252, pi. cxr., 1881, Sandwich Islands; from n drnxvil~g- 11y 
Andrew Gnrrctt, cvider~tly i~~corrcct. 

Qenns 155. PSEUDOJULIS Bleeker. 

Body elongate, co~npressetl, ?overed ith large srales; lateral line continuous; each jaw with 2 
strong canines in  front, I IO trace of postclrior canines; dorsal with 9 pcingeiit spines, anal with 3. 

Gencral cliaracters of Ik~licl~icreu, from which genus l'se7~dojuli.u differs in the absence of posterior 
caninrs arid in having 3 anal 8pinc.s. Species of small size occurring about rocky islands of the Pacific. 
Only 1 species known fro~rl t t ~ e  IIa\vaiian Islantls. 

IJ8cudojulis Hleekcr, IVoc. Zool. Roc. Loncl. 1861, ,422 (girardi). 

232. Pseudojulis cerasina Snyder. 

Iluatl, ~nrmureci to entl of upercular flap, 8.1 in length; depth 4.3; depth of c-audal pcduncle 8; 
length of s l~out  2.8 in Ilead; eye 5; interor1,ital space 5.26; D. tx, 11; A. 111, 12; pores ~ I L  lateral line 28; 
scales in lateral wries 26; 1)etween lateral line and dorsal fin 1; betwee11 lateral line ant1 anal 7; body 
notably long and slender, head conical, snout pointed; mouth very small, the cleft smaller than eye; 
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2 canines in  each jaw, the upper pair wide apart, allowing the lower ones to fit between them; canines 
but little longer than the other teeth, xvhich grow gradually sn~aller posteriorly; no posterior  canine^; 
preopercle not serrated; head naked; scales of breast smaller than those of body; lateral line abruptly 
bent downward below njnth dorsal ray; tlorsal low, the longest (eighth) spine eqnal in  length to 
snout, the rays about a tenth longer; longest anal ray 3.1 in head; spines slender, the third with a 
short cutaneous iilanlent; caudal slightly rounded, 1.54 in head; pectoral 2.1 in head; ventral pointed, 
2 in  head. 

Color in spirits (perl~aps somewhat similar in life), head pale orange, upper part of opercle with a 
purple tint, the lower part silvery; nape purple; a ntqrrow dorsal area, reddish orange fading ventrally 
to light orange; a rather indefinitely outlined, broad, pinkish stripe from opercle to base of caudal; 
lower part of body light orange; a reddish orange spot somewhat smaller than the pupil a t  lower edge 
of base of pectoral; each scale row with a narrow line of a darker shade than the rolor area on which 
it occurs; fins orange, the spinous dorsal suffused with reti; scaled portion of caudal reddish orange. 

One specimen, the type, ~lleasuring 3.5 inches long, was c ~ l l e ~ t e t l  a t  I-Ionolulu by Mr. Berndt. No. 
50877, [J. S. Nat. Mus. No other specimens known. 

Ps~1idojtilis cerasina Snyder, Bull. U. S. Fish Comm., XXII, 19W (Jan. 10, 1904), 5'28, Honolulu. 

Qenue 166. THALASSOMA Swainson. 

Body oblong or elongate, n~oderately compressed, covered with large scales; lateral line continuous; 
head scaleless; a slight sheath of scales along base of dorsal; no posterior canine; dorsal spines slender, 
the number always 8; anal spines 3, the first very small; lower pharyngeals essentially as in H~tlichwea. 
Beautiful fishes of the coral reefs and warm currents, the coloration largely deep green or blue. 

Tlmlussoi~ia Swainson, Nat. Hiat. Clnssif. Fishes, 11, 224, 1830 (prirl~llrea). 
Clilorichtlrys Swainson, Nat. Hist. Clt~ssif. Fiuhes, 11, 232, 1838 (b~axciatus). 
Julis Giinther, Ct~t., IV, 179, 18G2 (pavo); not of Cuvier, REgtle Anim., 1st ed., 261,1317 ( j ~ t l i s ) .  

a. Csndal doubly lunnte, its middle rays somewhat produced; eye small, 9 in head; color chiefly grass-green and blue, 
a scnrlet dl~sh 011 cheek. .................................. ...................... ..-......-....-. pu~pil~ercrn, p. 296 

am. Caudal lunatc; eye larger, 4.25 to 6.0 in head. 
b. Canines present in front of lo~ver jaw. 

c. Two pairs of cu11i11es in front in  lower jaw.. ............................................................ ballie?L%, p. 297 
cc. One pair of c t ~ n i n e ~  in front in lower jaw. 

d. Length of don~i l  spir~es less than length of snout (1.6 to 2 in snout); body withont vertical bars. 
e. Body short, moderately deep; it~terorbitrrl space I~igh; origin ol dorsal over middle of brlsc of pectoral; lateral 

line nearly straigllt for 19 sct~les, or undcr fonrth dorm1 spine from last, where i t  cnrrcs d&vn 2 rows, contin- 
uing to bnse of caudt~l on medinn line of pednnclc; red. ......................................... jtiscunt, p. 299 

ec. Body moderately long; interorbital rather long; origin of dorsnl slightly posterior to base of pectoral; lateral 
line parallel with dorsal ol~tline to ~ C I O W  fifth dorsal rlly from last, \vhc!re i t  cusvcs d o w ~  3 fxales, then 

. c*oritinuea to base of caudal ............................................................... .urnbrostig~na, p. 300 
dd. 1)orral spines equal to snout or longer; body with numerous vertical bars of green or orcinge. 

f. lIead entirely naked; longest dorsal spine abollt eqoaling snollt in length.. .................... duparey, p. SO2 
fl. A patch of 8 rrtther Inrge acnlcs on npgcr end of operclc; longest dorsnl spine 8omcwhat longer than 

snout.. ........................................................................................... .lu?laris, p. 303 
11b. No cunil~es present in  either jaw.. .................................................................... .a?zeitmde, p. ,703 

233. Thalassoma purpureum (Forskal). 

"Olnni;" "Olale;" i'Aclaeu" (very s~nal l )  ; "A?creln" (small); "liot~" (large). 

Heail 3 in  length; dep t l~  3.4; eye 9 in  head; snout 2.6; preorhital 3.2; gape 3; interorbital 3.7; 
D. vrrr, 12; A. 111, 9; scales 3-29-10. 

Body short and stout, heavy forward and not greatly compressed in the adult; head heavy, longer 
than deep; snout short, bluntly conic; mouth slnall, slightly oblique, the gape not nearly reaching 
anterior edge of orbit; jaws each with a pair of very ~ t r o n g  blunt canincas in front and a series of 
shorter, close-set conic teeth littertrlly; eye small, slightly anterior, high ahove axis of body; anterior 
profile in a gentle uniform curve from tip of snout to origin of dorsxl; ventral outline sinlilarly curved 
from tip of lower jaw to edge of gill-opening; fins low; dorsal beginning over base of pccatoral, its dis- 
tance from tip of snout equaling length of head, or 7.6 in  base of dorsal; dorsitI spines short and weak, 
their length 5.5 in  head; soft portion of dorsal slightly elevated, the rays 4.5 in head; anal similar to 
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soft dorsal, its origin u ~ ~ t l ~ r  base of thirtl or fourth tlorsal ray, its spines obscure, its rays equal to those 
of dorsal; caudal short, clon1)ly Irinatcl, the outer rdys slightly produced, their length equal to distance 
from tip of s ~ ~ o u t  to ~nitl(llc of pnl)il, or esceeding the shortest rays by an eye's diameter; ~niddle 
cautlal r,iy sligl~tly 1ongc.r tl~alt the next one on cbitl~c~r side; rentr:~ls short, reaching halfway to vent, 
t t ~ r i r  length less than that of sno~it  l)y :L pupil's dian~eter; pectoral short, broad, rhonlbic, the upper 
etlge Ibeing longest, t l ~ e  free edge but little shorter, the upper rays longest, 1.6 in head, the lower~nost 
ray 3.5 in the up1)c.r; scales large, tl1i11 and leathery, those on breast consideral~ly reduced; 11ratl 
entirely naked; lateral line ne:trly straight fro111 origin to vertical of last dorsal ray but 3, \vhercl it 
curves tlownward a r ~ d  proceeds to the base of caudal on the third series l)elo\v; pores of lateral line 
1)eautifully ant1 nun~erot~sly branched, the brancl~es ranging fro111 4 to 8 or 10 in number. 

Color, nearly fresh, very brilliitnt, bright grass-green, the belly abruptly bright blue, top of l~ead  livitl 
pnrplisl~, lo\ver part of head deep l)lur, csl~eeks ant1 opercle green, edged wit11 blue; sallnon-scarlet tli~yll 
accocs c.11ct.k; I)lotchc,s on sitle of back livitl violet la\fender; 2 stripes on side and sonle odd scales a 
1)ecrtliar (lull scarlet red, ranw :is heat1 ~narlcings; 2 sinlilar stripes a(-roas base, or in front of pectoral, 
the stripes edged wit11 blue; tlorsal 1:ivender a t  l)ase, the uI)per half blue; caudal bluc., with lavender 
streilks ant1 l)lotcl~es; anit1 like the tloraal, grecnisl~ at  edge; ventrals plain blue; pectorals blue, black- 
ish above, tlte axil red; ul)l)er lip ~ ~ a l c  edged; lateral bauds not serrated; no black dorsal spclt. . 

Color of snnle spc.cin~e~~ ill sl)irita, 1)ale l)luis11 green; top of head arid snout with a broatl porplish 
area extentling front Ilal)e over interor1)ital to near tip of snout, a11d extending clown on side of snout 
in an irreiularly pointc.tl angle to ncur gape, tlnll purl)lisl~; in  front of this on snout, a narrow pea- 
green stripe uniting on sides with tlle color of the cl~eeks; in  front of this a narrow purplish line, 
partly upon skin of prernaxillaric~s autl extending on side to posterior angle of mouth, rest of skin of 
pre~naxillarirs pea-grcbcn; undc.r 1)arts of Ileatl, lower jaw, anti a ljroatl 1>:~11d extending upward on the 
cheek, narro\vIy envelopirlg ill(. cye except for a'n:irrow space on the hnl~r:~orbit:~l and extending in 
a narrow point towartl t l ~ e  occil)ut, p;ile l)e~-green;'a large irregular yello\visll-white marking from 
eye broadeuing do\vn\vartl across cl~eck and opervle, 1)ifnrc~sting on opercle, the lower branclt extending 
downwartl to edge of tiuboperclc, the other backw:irtl towartl base of pectoral and trnninattng a t  edge 
of o1)erclc; abovt, this the o1)ercle anti l~ulrteral region are unic*olor wit11 the cheek and lower parts of 
t~eatl; edge of operclc al)o\.e pc~ctoral wit11 a narrow dt~sky yellowish border, dark on anterior line; 
11~1)er part of side a t  I)we of tlorsal wit11 :L narrow irrcgul:tr green line, outside of which is a greenish- 
Ixlrple line about 2 scales in width, extcntiing fro111 nape to posterior end of dorsal fin; side below 
this  ale b l t ~ i s l ~  green wit11 broad yellowish-white lincs, the upper extending fro111 above base of 
pc.ctoral to middle of l)ase of caudal, the lower from lowrr base of pectoral along lowrr part of side to 
caudal, these 2 lines :ipl)rosiln:~tely parallel ant1 2 sc-aler :ip;trt; a few odtl scales of sarne color; 
another line of san~t. color fro111 gill-opening untler base of practoral, terrniuating under tip of short 
pectoral r a p ;  a nlore narrow, hut tiin~ilar, bar across base of pec*toral; brrast and belly bluish green; 
upper etlge of caudal peduncle bluibl~ purple; lo\rer edge of t~audal petluncle whitish; basal half of 
dorhal fin pale slaty olive or bluish purple; lowrr c(lgc of caudal ~et lunclc  whitish; basal half of dorsal 
tin vile s1:ity olive or I11[1ish purple; outer Iti~lf of tlorsal bright pea-green, the 2 colors separated by 
a Itarrow wary black line, the lower b iu~d  incrutsing :tl)ruptly a t  last tlorsal ray, about three-fourths 
of ~ r h i c l ~  it  covern; anal rarne color as dorsal; caudal irregularly bluish ant1 greenish tit base, the tlistal 
portion dwky ycllo\\ ish, a bluish mark extending to tip of fin on produced portion :thove and brlow; 
etlge of [)aha1 portion of outer ray, al)ove anil below, pale greenish; ventrals greenish white; pc>ctoral 
greenish yrllo\\, darker al).ove, es1)ecially on outer ray, whictt is purplish black; axil solnewhat dusky. 

The above dewription is based upon a specimen (No. 03390) 16 inches long, obtained a t  Ilonolulu 
July 8. 

Allotlrer specinlen (KO. 03791) 16 incvhes long, ol~tained at  Icailua August 6 ,  was tlescrihed as fol- 
]O\VB, as it.apprarec1 in life after having been placed in ;L small pool: Two bright coral-red stripes on 
body, one along rniddle of side, the other from l o ~ r e r  base of 1)c~ctoral to  lower portion of caudal fin; 
I)otly below this line bright cobalt-hlue; Ir~etwcen the 2 8tripes, green above and blue below, blend- 
ing in center, the upper edge of scalps ir l  n~iddle of these stripes with a coral-red patch; back emerald 
green, wit11 5 deep cardinal 1)lotches on upper part of b:~ck, those nearest naps being largest, the size 
ililninishirlg posteriorly; niLI)e and snout darkish cardinal red, the patch on snout expanding laterally 
ant1 forrning a triangle in front of eye, tllc ventral angle of which tcrrninates near posterior end of 
gape; tip of snout blue, with a dark cardinal bar in middle; suborbital region blue, overlaid with 
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gree~i; a short blue bar dorsally from eye; an irregular darkish c*ardinal patch dolvn\vard and back- 
ward iron1 eye :icross clreek and opercle; upper portion of ol~ercle blue, tliiddle of opercfe green; ja\vs 
and throat bluisll green; rest of pectoral with it red bar; upper angular 1):tl.t of ol~ercu1ar flap red; 
base of scales on back red; lower half of dorsal lit1 tleep coral-red, upller Ijalf col)alt-blue; caudal blue, 
with 8 stripes of darkish cartlil~al color, ot~ly outcJr 2 of wliiell reach to t11e cntl of tin, tlrc otlirrs estend- 
itrg about two-tl~irds longth of fin; ~nargin of c:au(litl fin greetiisli; a~tiil sa1111: color as dors:tl; \~etrtr:ils 
blue; upper 11alE of pectoml deep blue, the lower paler, edge darkish 1)url)lc; axil coral-red; inner 
part of lips deep cardi~ial-red; iris greotl, with red border. As this lisl~ died t l ~ c  tlarkisll cardinal-red 
o ~ r  Iteatl, snont, tlnpe, b:tck, and stripes on caudal fir1 !)ecailre darkis11 brown and t l ~ e  bright coral-red 
on bocly ant1 fins I~riglrt brick-red; the grcLen assu~rretl a darker sl~iiclu. and the blue Eadetl 11oticeai)ly. 
(;enerally a t  death that indesc.ribal)Ie luster of the fisll elltirely disal)l)earcl. 

Another specin~cn (No. 03460) 8 inches long, from IIilo, was ill life clear green with various n~nrks 
of briglrt crcatrly rctl; head green with ratliati~rg red stripes of tlre sallle nliade; fins itlso rcd i t r ~ c t  

green, tlie etlgc of clorsal i~trcl axial ~)url)lish black; a deep purple edge to tlio lower rctl 1)and of dorsal 
ar~tl upper of anal; vaudal tippecl witti dull yellowisli; tllroat verging on blue. 

This latter speo i t~~e~l  it1 spirits s l i o ~ ~ s  the doraal itud anal fins each \\pith a broatl dusky purplisll 
base, beyviid whicll is a so~llewhat liarrowrr briglit I)loisli-grcen band, 1)orclered distally by all eqnally 
broad pxlc yellowisll-white band, tlie fin in rach case tippet1 with thin ncallol)~ of pnrplislr, tllc l)luisii- 
green line \\,it11 a thin wavy black I)order prosit~ially. I\'\\'hilc tlie color of the dorsal and anal fins in 
thie speci~netl differs c.o~isitler:lbly fro111 that in  our hrger esalriples, i t  does not differ as greatly from 
the s~~ia l le r  onvs, ant1 we Iic~sitatr to regard it :la re1)r~'senti11g a different s1)ecies. 

rilthough tlit. nlarkittgs of this species are quite distinct at111 clii~gnostic*, i t  Ii:ts been frecluently con- 
fused with relakc1 npecies, p>rrtic.olarly wit11 'I'l~c~lassotr~u j~tscrtrn. This is e\~itlenlly the species descril)ed 
by I'orsknl under the Iialiie ,Vc'ctrrris l)rcrl)t~reris, \irllich was later desc.ril~(l by L C ~ S O I ~  a ~ l f l  by C I I V ~ C ' ~  h 
\rale~~ciei~nes :ts .lrclis clr~udricolor, recently by Mr. I'owlcr as 'I'lrctltrssort~tc irrttrrcr~~is, :ultl still lliore 
rrcae~itly fiy Heale as YI~~lasso~t~ci b~~.c,rrt/li. Ulcc,ltcr liad 4 speci~llerls wliicl~ 11e itlrnlified as ./idis qtctrd- 
ricolor; one of tlrcsc ~)ossensetl irrvgular ~rlarkittgs on the lieatl itt~d was dot~l)tlrss I/'. ~)rtrj)rrreii~rt. Tlicb 
3 other specitl~ens, witlrout distitict nlitrkings on the he>td, alitl one of wl1ic.11 he figuretl (1'1. 34, fig. 3) 
as Julia r/r~udric~llor, were d o ~ ~ l ) t l ~ ~ s ~  what \be hale  ide~~tifie(l as T'..frrsc.rott. 1iro111 l!.friscrorr the preselit 
species may 1)~. disting~liahed 11y tlrc presence of I)ro:lcl, irregular tiiarltings on tlic Iieatl; tlre tilore dis- 
titicat wavy blur line sel)arittitig t l ~ e  2 coiors of tlie dorsal ant1 anal, as sect1 in spirits, anti tlre some- 
what longer, more pointetl hnout. 

T\vo speci~ric~tts of tl~isi~~trarestit~g species were obtained by Dr. Jt'likitih, I by the . l l b ( ~ t r o ~ ~  in 1896, 
1 by Jortlan anti Snyder in 1!)00, i~1ic1 7 I J ~  11s in 1901. It \\its also o l ) t : ~ i ~ i ~ d  at  Ilotrolulu by the -,Ill)tr- 
fruah in 3902. Of t l ~ e  7 s ~ ~ c ~ c i ~ i i e t ~ s  c.ollecbtc.d by us, 5 arcb f r o t ~ ~  Jionolulr~ and 1 each fro111 llil13 and 
I<ailna, the lcngtlr l'tlliging fro111 8.5 to 1 6  ill('lle~. Not rare ill 8allloa. 

kYca1.a~ ptLrpnl.cris I%rskiil, 1)csvript. Alli~nal., 27, 1775, Red Sea, Djidda, Arabia. 
.I~ilix yi~nrlricolor Lcssol~, Voy. Co~lllille, Zool., 11 I, 139, 111 35, lig. 1, lX%fi-IXSU, Otaiti [T~~l~ili];  C~lrier & \'~tlo~lcio~lnes, Il is t .  

N L L ~ .  l'oiss., XIII, 443, 1x59 (Ttihili); BIeck~r ,  ALIILs,  1, 03, lX(i(2; ]lot 1)llttc S S S I V ,  tig. 3, \vlli(:h is [I: ~ I ~ S C I L T ~ L .  
.lulis lrilohcdn Giil~tl~cr, C I I ~ . ,  IV, 187, 1862, i l l  1 ) l~ r l  (~'ttr. b.). Aneiteum ; China; Red Sea. 
T/l(lla8s0111a ill~llllllli~ P~\vler, I'ro(:. Ac. Kilt. Soi. I'llili~. IB!I'J, ,188, 111. S V I I I ,  !is. 2, Caroline Islands. 
Y'lr~Jassosia piirl)rrrefc, I"o\\rlcr, I'roo. Be. N111. Sci. I'l~ill~. 1900, 610 (Sllt~d\vit:h IsIuII~Is). 
J~~lispuvp~"~re,t~, S I C ~ I ~ ~ ~ I I I : ~ J ~ I L . ~ ,  D~II%Y. Ak. \Vi.%. \Viel~, LSS, 1!10U, bU(i (110111>11111~ I L I I ~  LILSSILII). 
Tlrnln~so,r~u bcrr~lclli<l Sel~le, Orc~tsiol~nl Ibpcrn llisllol~ hll~ac~rtn, 1, No. ,1, 15, tip. 7, 19U1, Honolulu ('l'ylle, No. OSl, R. P. B . I ~ . ) .  
T ~ I ~ I ~ ~ ~ S ~ I ~ Z ( L ~ ) I L ~ ~ I I L ~ C U I I I ,  . let~kil~s, 131111. U. S. Pi811 Com~u., XXII, 1'JO.L (Nept. 23, 1003), 46" (1Ionoli1l11); Sngrli.r, 01). cit. ( J I L ~ .  

10, 19U4), 628 (Ilo~~olulu). 
Tlialtisson~u rlctudricolor, Jcllliins, oc. cit. (Scl~t. 23, 1 9 U H ) ,  ,182 (Ho~lolulu): Sl~ydcr, up. oit. (JILIL. 19, l W 4 ) ,  628 (Ilonolllll~). 

234. Thalassoma ballieui (Vaillant tk Suuvuge) . " IIirltrlecc l~t(lkitt~'." Fig. 128. 

lIcad 3 it1 lertgtl~; cleptli 3.4; eye 6.9 i11 head; snout 2.4; l)reorbitiil 3.3; interorbital 4.6; 1). V I I ,  
1 3 ;  A. 11, 1 1 ;  sc.alcs 8-27-9. 

Body long, ~i~oclerately slender and c.onil)resscd; liead ronsiderably longer tlian deep, the snout 
long ant1 bl~uitly poit~tcd; iiloutli tnotlrrate, l~orizontitl, tlie galbe not ~ietuly rcciculling eye; jaws cqrut~l; 
lips thick, the lower with a I~roitd loose fold or1 each side; each ji~w with a series of st~iall cuonic. canines 

-- -- - - 
aMivpririt for benldti. 
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on each side, a longer pair in front of upper jaw and 2 pairs in iower jaw; premaxillary broad and 
oblique; interorbital moderate, high and convex; anterior profile gently curved from tip of snout to 
origin of dorsal, thence in a low vnrve to caudal peduncle; ventral outline less convex than dorsal; 
c*audal perluncle w r y  deep, nearly eqnal to one-half greatest depth of body; eye small, anterior, entirely 
above axis of body; origin of dorsal fin over base of pectoral, the spines all low, their length about 4 
in head; soft portior~ of dorsal slightly higher, the rays 3.25 in head; anal slrnilar to soft dorsal, its 
origin equally distant between tip of snout and tip of produced caudal rays; anal rays as high as those 
of dorsal; caudal deep, sltort, tlie ~ t ~ i d d l e  rays a little longer than length of snout, the outer rays pro- 
duced a dista11c.e a little greater tllaii diameter of orbit; ventrals short, reaching only half the distance 
to origin of :trial, tltcir length 2.4 in head; pectoral longer, 1.5 in head; scales large and thin, their 
tiize quite runiform except on nape, where they are ~ome\vltat reduced; head entirely naked; lateral 
line not strongly developed, the pores often branched, following contour of back until under bast. 
of fourth dorsal ray from last, where it  drops 3 rows and continues to base of caudal; base of caudal 
with small srales. 

Color in alcohol, dark, purplish brown, each scale on side with a narrow bluish-black vertical 
stripe, these forming about 45 rinore or leps distinct discontinuous vertical bars; head uniform purplish 
or olivaceous, paler below and without n~arkings; dorsal, anal, and rentrals purplish or bluish black, 
the edges lighter; caudal blnis11 black, the lmse and produced rays darkest; in some. specimens the 
caudal is throughout unifor~n 1,luislr black excepting a very narrow paler margin on middle rays, in 
other cases only the base and produced rays are dark, all the rest of fin being light yellowish white or 

FIG.  lP8.-Tlialas8onia hnlliczii (Vnillnnt & Snovnge); 81ftcr Giinther. 

cfusky; pectoral uniform bluish I~lack with liglntt~r edge, or Inore or less yellowish white with dusky 
ztt base or middle ant1 dusky on inner side. 

There is corisider:tl~le \,ariatioll in ti]<? extent of prolongation of tlie outer candal rays; in the 
stnallest individual tl1c.y are scarcrly protlnced and the caudal is practically truncate. I n  the largest 
irttlividuals the outer mys are protlrtc5ctl I)c~yotid the tips of inner rays a distance equal to half ltingth 
of latter. There is also colluidera1)le variation it1 the color of the c.antlal fin. In  some of the larger 
examples, l~"ol~aI)ly old tnillc~ti, i t  is uniform l)lnidt hlack, while it1 others the large Innate pale area 
covers most of the fin. We are convinced, I~owever, after a n  examination of a large series of excellent 
specirnens, that the specilllen from Johnston Islantl described I)y Smith and Swain as . r ~ l l i ~  certicnlin 
and (;unthcr's .ltrli.u O ~ ) Y C I L I Y I  are itletttical with J l ~ l i s  brrllieui Vaillant & Sauvage. 

This species is extremely abundant a t  1-Ionolulu, where it  is constantly seen in the market. Of 
the 63 s~)ec~imens exanlined by us, 19 were obtained a t  Ilonololu by Dr. Jenkins, 4 by the Albatross 
in  1896, 5 by Jordan and Srlytler in  1900, 32 by us a t  Honolulu, and 3 a t  I-lilo. I n  1902 the Albatross 
obtained specitrlens a t  Honolulu and Laysan. 

Julia. ha1lir:t~i Vnillnxit R: St~nvtlge, ilcr. Mltg. Zool.. 111, 1875, 284, Sandwich Islands. 
Jz~lis ollsc~ira Giinther, liept. Sllore Yistlcs, Chl~llell~er, Zool., I, Pt~rt \'I, 61, pl. 26, figs. A. & R., 18R0, Honolulu; Steirldach- 

xler, Denkn. Ak. TViss. Wieri, LXX, 1900, 60G (Hor~ololtx i~ncl LILYSILII). 
Julis verticalis S~nitli & Swoin, Proc. IT. S. Kilt. MUS. 1882 (July H), 135, Johnston Island. 
Tt~rilassoma obscururrc, Jcx~kixrs, Bull. U. S. Pis11 C o ~ l m . ,  XXII, 1902 (Sept. 23, 1903), 4fi3 (Honol~il~i). 
TtiIUassomu ballicui, Snyder, Bull. U .  S. Fish Comm., XXII, 180" (JUII. 19, 1904), 529 (Nonoltiln). 
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235. Thalassoma fuscum (LarBpiide). ",,I rc~rltr." Plate SSSIP. 

Head 3.4 in length; tlcpth 8.2; eye 6.8 in 11cad; snout 3; l)reorl~ital 4.25; interorbital 3.25; 1). rrrr, 
13; A. 111, 11; s('a1~s 4-27-8. 

Roily short, 111ot1er:ttcly deep and co1111)ress(vl; (lorsal and vet~trnl o~itlines about equally cbonves; 
lieatl short, slightly longer than deep; snor~t s l~or t  ant1 1)lnntly c.onicn; t ~ ~ o n t l ~  s~nall,  in line with axis 
of I~ody, little oblique, jaws eclllnl; a p:lir o f  strong c:uiincs ill front in =tcl~ j:i\\, and a series of close- 
set coilic teeth on tlie sitles; eye s1t1:~11, scarcely aliterior; interorl)iktl sl)itc-e I~igh, 1)roatlly convths; 
cane1:tl ~)edancle dcep, 1.8 ill 11cbad; tins r :~t l~er  stl~all, origir~ of dorsal over ~ i ~ i d d l e  of base of l,ecatoral, 
its i1ist:rticc. frortr til) of snout one-third tlistanee to I):tie of cand:tl tin; dorhal sl)itie~s s l ~ ~ r t ,  t heir length 
5.2 in lieatl; noft portion of dors:ll sonrc.wl~at I~ ig l~cr ,  tlie longest r:lys about 2.9 in 11e:tct; :uial siniili~r 
to soft dorsal, the ray8 of al)out eclrtal Ic.~~gtli, caudal solnewl~at lul~atc., t l ~ e  orlter rays prodni*ctl, their 
length 1.9 in hcatl or a fonrtl~ lor~g'r thali ~riitldle rays; vc.ntrals short, 2 ill I~ead nr rt>at-hil~g l~alf~vay 
to origin of anal; pc~ctornl l o ~ ~ g e r ,  I)roitcl, 1.3 in lteatl; scales largt., th i t~ ,  ant1 f i r t ~ ~ ,  ~ I I O S C  CIII br('i1~t and 
belly somc\vhat retl~ic.ecl; I ~ r i ~ d  n l~ol ly  nakctl; lateral line ~iearly straight for 19 scnlcs, or 1111der tlie 
fourth dorsal spine from last, ~vhert. i t  c-nrves clowl~\v:trd 2 rows, contillujrlg to 11ahc. of c.:~t~d:d oil l u e d i : ~ ~ ~  
line ot ~)t~tlurnc.le 

Color in  spirits of sollie sperimcns, l~eatl and nape dusky 1)luisli al)ore; <.heck light 1)rownisIi; 
operc-lt. bli~ckisli; under jaw ant1 throat pale l~ lu i s l~ ;  upper part of side tiark brownish :lnd I)lnisli; 
~nidtllc of sitlc \vitll a pale \\ hitish l)antl sotnewhat tlnsky, extc~ntling fro111 opercnl:ir flap to base of 
caudal; a l ~ o ~ e  ant1 1)elow this 2 bro:ld l~l~~isll-grceli bancls bolne\z.hat greater that1 a S~,:I~C it] \vi(lth, 
made op of oblotig or rln:~clrat~ yertical spots sel)arated I)y it~trusion of tlie c8c,t~tral paler l):llld, these 
bluish-green areas snggesti~~g the opening8 iii the Fre~lcli harp; ulltler part of side ant1 I)cally coloretl 
like the lnetlian line; tlorsal l>laisl~ green a t  babe, bordcretl :~bove by it I~road ~)~lrl)lisli  hand, beyold 
\t hicli i8 a ~oiilewhat narro\ver blue-green bu~ld i~~tlistinctly I)ortlerccl with l~alel.; rneii~braties anlong 
first 3 tlorsai spil~cs I,lacltisl~; anal silliil:tr to hoft tlorsal, the I~lur-green I)orcltxr ~orne\vliat 11 iclur; lines 
separating t l ~ e  blue-greet1 ant1 p~nplisli not 1)lackish; vcntrals 1)alr a t  base, light greei~isli on  distal 
portion; pectoral pale yellowish at  base, clusky oti outer Ilalf, the asil ant1 upper 111arpin black; head 
without marlrings. 

Tlre above description is based upon a specimen (No. 03526) 9.5 inches long obtai11c.d at Ilonolulrl, 
fro111 \z.l~ich the ucconrpnnginp colorc,tl plate was 111:ltle. 

Another sl)ec*il~ietl (No. 0:30"1), 8 i~~i*l tvs  Iollg, fro111 11ono1u111, hat1 side with 3 1)road pale brick-red . 
stripes sel);iratctl I)y 3 l)luisl~ or yellowis11-l)l~lc oncs, t l~ese extellding fro111 ol~c.rcle to c:ludal; upper 
stripe about 3 sc.:lles \\ itlc, 11:1rrow1y l)ordclctl ;~l~ovcb at Iuse of tlorsal 1)y greettish blue, and crossed by 
about t i  narrow \crtical grcel~ixl~ or yc~llo\\i~ll I):~rs connecting with tlte first y e l l ~ z . i s l ~ - I ~  strilrc,, 
which is about one scale witle, begins at  ripper edge of opert*lc :l11c1 ends at  1 ) a s ~  of C R I I ~ R I ,  it 11arr0\\~ 
saddle of satne 1,assillg ~ \ ~ c . r  cantlal ])cdn~iclc a t  postt~rior end of dorsal fin, thirtl stripe 1)ric.k red, 
r n n t ~ i ~ ~ g  fro~n opercwlar flap to ~ ~ ~ i d t l l c  of I)asc of  c*andal, fo~lrtll stripe like tlte sc~.ortcl I)ut better 
def t~etl, fifth likc the first atirl tlrircl, t l ~ e  sixth along hide of 1)rlly ill-tlt,fincd, yellowish gtraetl; hyad 
reddish olive, lower j:l\v i ~ n d  breast tlie s i~t t~e;  ol)c,rcl~l:~r flal) bluish o l i v ~ ;  clorsal o r a ~ ~ g e  red ;tt base, 
then a narrow I)right I~luu stripe, Ijroatlly etlgetl ~vith grccl~ oil posterior two-tl~inls, t l t c s  r~~c~lil~l:ir~es 
with faint yellow blotches; anal pale 1)ric.k retl nt Imse, t11c.n :t 1)road l ~ r i g l ~ t  I)lne I~order, tile outer half 
of ~net~lbrancs 1)etween l l i ~ ~ t l l  and eleventh rays white; the last ray \)rick rctl to tip, a little blue a t  
Ijnse iu~cl on tip; ~ - I L I I C ~ R ~  dusky orange with retltlish trasl~ at bast., greetlish ill  ('el~ter, the or~tcr lralf 
\\it11 alter11:tting blue and orange lit~c,s, the blue lines Inore or !ess grt~cnish anterior end, upper atid 
lower 111argi11s bright I~lue, with sonlt: green; prctoral yellow a t  base, bluish dusky along anterior edge 
anrl outer two-tllirds; \'elltrz~ls pale bluisli; iris grrellislr hrown. 

A xpccilnen (No..05754) ot)t:lined a t  IIilo hat1 the follo\ving colors when fresh: 
Body tl~lrkisl~ coral-red (modified brick-red); slloultler alld belly light yellowish brown; bark 

claret, rather darkish; 2 longitudil~al rows of elongated squares of bright clneraldgreen with cobalt- 
I)lrle border on body; tho upper olio beginning 011 fourth scale and terniinating on the upper part of 
caridal peduncle; tlie lower one beginning on seventll scale ancl terminating at  base of caudizl, wlicrc. 
the upl)er cdgc of the row touclles tho lateral line; fro111 the upper row issue 5 green bars dorsally a t  
regular intervals, these connecting with the green stripe at  base of dorsal; ventral sicle of'tail sligl~tly 



300 BULLETIN O F  T H E  U N I T E D  STATES F I S H  C O M M I S S I O N .  

greenish; nape greenish on c1art.t ground; head greenish on dark dirty purple; cheek darkish brown, 
angle of opercle bl:tckisll; r l ~ i ~ i   ale reddish brown, throat salrle as belly; iris green; lips greenish 
dark; dorsal light claret, n ~ a r g i t ~  col~alt-l)lne, the latter wider on soft dorsal; caudal '~nerald-green, 
edges and half of ond col~alt-blue, halt of ~netnbrane orange-brown; allal same as soft dorsal; ventrals 
pale col~~lt-blue;  prosiil~al half of pectoral e~rlerald-green, distal half deep Prussiati blue, edge 
Prlissia~i I)lue. 

This sanre spcc.in~en, ill spirits, is dusky purplisli brown above and on upper part of sides, the 
head   no st 1)urplisli; side wit11 3 irregular greenish lines; dorsal with purplish-black on the first 2 
l~iel~lbranes, the basal three-fifths of the fill dusky purplish, a few small briglit blue spots on the base; 
distal two-tifths of the lilt bluish green l~orderetl irregularly by pi le  yellowish white; a~ la l  ~ i ~ n i l a r  to 
~ ~ f t  tlorsal, the blue-green l~order i~ little broader, tlie edge not paler; c-andal with the rays tlnskv at  
base, blue-grec.11 distally, the central rr~cn~braiies whitish, the outer ones Inore dusky, a dusky purplish 
stripe rxteriding to tip of outer r:tys 110th al~ove : L I I ~  below, upper and lower edges of caudal bluish 
green; pectoral 1)luc-black, paler a t  base; vcntrals greenish wlrite. 

111 young i~~tlivitluals the tlorsnl :tlltl anal are Illore decidedly tricolor, there being a broad blue- 
green stripe through t l ~ e  n~iddlt', al)ove a. s o ~ ~ ~ c \ v h a t  l~roader purplish ~ ~ r o x i ~ n a l  stripe, ancl below a 
narrower but clistinct l~alcr stripe, the rays tipped again with greenish blue; tlie ir~edian stripe on side 
as ~vell as the hack inore bro\\nish. 

This species ]nay be reatlily distinguished froin all others by the absence of distinct markings on 
heatl arld thtb prcstxllc*e 011 tlrc. sitlc of 2 seric.8 of vertically oblong or quadrate 1)luisll green area8 bor- 
dered by \vliitish, bugge.uting the 2 ro\\s of openings ill the har~nonica; aptly compared by Lac6pGde to 
2 rows of Chit~est~ char:tc.ter.u. Of tlrr 4 specilncits possesset1 by Meeker and \vlriclr 11e identified as 
.Itrlis qutrdricolor, Y (inclliding the one u hicll lie figured) .evidrntly 1)elonged to this species. They are 
said to have had 110 ~~la rk ings  on tlre head, and his figure (pl. 34, fig. 3)  (elearly shows the Irartnonica 
tnarkings. Other s1)c.cic.s lrarc. the u~~nta rked  heatl and still others may possess the peculiar body 
nlarkirl&%, but \ \cX know of 11011(' ot11('r ]~ossessi~ig both. 

This species is fitirly C ~ I J I I I I ~ I ~  a l ~ o l ~ t  the coral reef8 of the Ilawaiian Islands, and is not rare in 
Sainoa. Our collection contains a series of Iti s l ~ e c i t ~ ~ t ~ n s :  9 from I-lonolnlu, 3 froill Icailua, and 1 each 
frorn 13onn:tpo and Tiilo. 111  length they vary fro111 5.25 to 71.5 inches. 

I,abrusjrra:irs I,i~cdp6cle, IIist. Nnt. Poins.. 111, 437, 1801, no locality. 
Lnbrirs Irilf111crlrr8 l,~ici.pi.(lk., Ilist. Sil t .  I'c~iss., 111, 45.1 alict ,52(i, 1801, tropical Pacific. 
.Ju/is bicafe~zal~~s Bennett, I'roc.. (Z)nirnittc%! Zool. tior.., I,ond., 38:il. lti'il, Maurit ius.  
J~c l ix  trilubulrrw, Cuvier & \'~llrlrcic:tlnc~s, Ilist. Knt. Poins., XIII, 457. 1839 ( I l u  rle 1"uncc). 
Julia Jormosur Cuvicr ~k \7~~l(.i~c~ie~i~~es. Ilist. KILL. Poiss., XTli. 43!1, 1839, Ile de France. 
Jcclis trilohalfi, Giilttltc'r, ( : r~ t . .  I v ,  I l i i .  lX(i9, i l l  Ix l r t ,  uilr. IL (Solltlr Afric8u, RIllllritiu~, A I ~ ~ ~ ~ ~ u I I I ) .  
.Iulis ~~uccd~icolor ljleckcr, Atlus, 1, 93, I)]. 31, fib.. 3, 1862 ( i n  part, 3 ol llis specimens, ir~c~lnding the one figured), Java. 

236. Thalassoma umbrostigma (1tiil)~ell). Fig. 129. 

Head 3.6 in length; depth :3.(i; eye 6.C; in head; snont 2 .8;  ])reorbital 4 ;  gape 3; interorbital 3.5; 
D. ~ I I I ,  13; A. 111, 11;  sc:~les 4-27-8. 

Body lnoderatcly lol~g ant1 con~pressrtl, tlre tiorsal ancl ventral outlines moderately csonvex; head 
but slightly longer th iu~  drcq~; snont n~oderate, I)luntly conic-; prrorhital oblique; jaws earl1 \vith a pair 
of storit canines ill front :tn(l s111:tlI(~ close-set conic teeth laterally; eye sn~all,  slightly anterior, entirely 
above axis of I~otly; i11trrorl~iti~1 ~ i t t l ~ ~ r  lo\\, (*o~tvex, the ~~rof i l e  fro111 tip of snout to nape evenly 
convex; least ctrl)t11 of cantlal ~)etlunc.le sliglltly greater tliat~ llalf head; origin of dorsal slightly 
posterior to h:mc*of pectoral, its tlintance f ron~  tip of ht~ont greater t l ~ a n  heat1 I)y tliatneter of orbit; 
dorsal s1~iric.s short, their lengtl~ ahout 2 in snout; tlorsal rays longer, 1.3 in snout; anal sin~ilar to 
soft tlor~al, of about equt~l hr igl~t ;  caudal shallowly Irinatc, the outer rays I~ut'slightly 10~1gc.r than 
i~titldle one, whic.11 is etlllal to snoot and eye; ventr:tls short, reaching some\~~liat more than half 
distance to vent, length 2.4 in Iieatl; ~ ~ t ~ c t o r a l  lortger, re:tcl~ing vertical at vent, it8 lengtl~ 1.3 in Ircatf; 
scales large, thin, but firin, those on I~reast son~ewhat retlucetl; head entirely iiaketl; lateral line 
parallel wit11 dorsal outline ti) l~elow fifth tlorsal ray f r o ~ r ~  I:lst, wl~cre it curves dowiw:~rd 3 stbales and 
then continues to basr of cautlal, t l ~ e  ports with 3 to (i or 7 branches; snlall scales on b:tse of caudal. 

Color in life (No. 03022, 7 inches long, from llonolulu), bide pale greenish with 3 irregular 
broad rosy stripes, tlie upper one darkening into lndian red; median dorsal line tit b a ~ e  of dorsal Bn 
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green, next a broa(1 Indian red strip(>, the cdgc~s of the sc:~llcs rtltl, the ccwters pale greenish, a few 
stnaller rrtl sl)c~~ks; n'rxt a I~road grc~rnisl~ stripe with grrenisl~ 1)ai-s co~l~lecting with thth ~rretlian stripe 
:~ntl wit11 narrow rosy Imrs crossing it cv)n~~ccting the rosy sttipes :~I)ovc* :i~ld l)elo\v; ~*osy stripes along 
111idd1t~ of s i d ~  ~vi th  :3 or 4 l)r0\~11is11 blotcahes; tlrc nest stripe grec.~lihlr, crossed by n u ~ n ~ r o ~ ~ s  narro\v 
rosy or purplisi~ 1):~rs; next stripe rosy, Ilnrrower t1ia11 the o t l~er  2; I)rlly \vI~itish, top : L I I ~  siclw of 
l~ead  greenish, vern~ic-nlatetl wit11 n)sy or purplirl~ 1int.s; h u t t ~ c ~ a t  rtsgiolt wit11 scvc,ral ronnclisli rtvl 
spots; base of tlorsal grt~cnisl~, and wit11 111tlinn r t d  fro111 in\.arion of botly-caolor; ~rriddle line of 
dorsal rosy, with purple u l ) ~ ) ( ~ r  I)or(ler, follo\vetl I)y a S O I I I C \ V ~ ~ : L ~  l~:\rro\\ er yt~IIo\\~ stril)t~, tlre~l a rosy or 
orange strilbr, followt~tl by :I Irarro\v \I hitc 1)nrtlrr; :IIIIL~ \vitl~ rosy 1):lnd : ~ t  1)ase, the11 it gr(v11 band wit11 
l)iuisl~ etigrs, tlien :L 1)ro:ttl 1)alc rosy I)alld \vitil Ilarro\v \ \ l~ i te  edge, Ihc grc.csIl 1)~lld not 011 last 2 
rays; caudal rays ali(1 I ~ ~ I I I ~ ) ~ : L I I C  alterniiting grrenisll yc,llo\v ant1 or:nlgr; 1)ertoral dusky, grec~nish at 
base. ro,sy ill t~er~ter; ve11lra1,r 1):~lc yrllolr.; iris 1)rownislr. 

T11e sarrlr sl)eci~ne~l in sl,irits facletl to :l.c~renllly wl~ite, \\ it11 5 irregnltn. l)rokc11 dusky (.robs-bars; 
k~lack spot on nren111ra11e of first :3 tlorsal sl)inc.s; soft tlorsal ant1 nr~xl I\ hit,+, \\.it11 faint tn~cc. o f  greenisll; 
top of 1ie:~cl ant1 11ape with faint t l ~ r ~ s  of (lark spots ant1 1inc.s. 

Specinr(m No. 03240, f ron~  w l ~ i c ~ l ~  111~.  lore general tlrsc.ril)tio~~ was taken, in in alco11~1 dubky 
greenis11 011 1)ack and top of head, the sicies so~rlc.\rIi:tt paler, nnller 1)arts yrc .c~~~i+l~ 11 l~i te ;  sicle wit11 
:rl)out 4 or 5 irt.egnlar I~rolten, \,ertic:~l cross-bars of  dark brownis11 or bl:ic-k; 111eu11)ranrs of first :< dor- 
sal spines blue-black; base of clorsa1 narroivky pea-grew, follo\ved by tt I~roatl grcenisll yellu\\. band, 

bordered above by a narrower pea-grre11 band, \vlrich is follo\veti in t l~ rn  1)y a11 irregular bortler of 
pale yello\visl~ ant1 purplisli; anal sc-allopy green a t  l)asc2, follo\vcitl 1)y a 1)ro:ttl \vlritr I):tnd, l)eyontl 
\z~Iricl~ is a nearly equally broad I)l~~cl-green l ~ a ~ r d ,  \\rliic~l~ in turn is follo\vetl by a narrower ;\'ello\vial~ 
white stripe, tlre edge. of the fin pale pea-green; c.andt11 grcvnisli, yello\vish and ( 1 r ~ 3 ~ ~ ~ ~ y  \\hit(>, c111sky 
at  1)ase; ventr:~lm pnlc c-rc3:nl~y llitc; pcac.tor:~l t111sBy yell()\\ is11 at  l)aw, tlnrky a t  tip. 

A s~n:~ l l (~r  s l ~ e c i m c ~ ~  (No. 05250), 0.25 in(-l~chs long, trgrc3c,s esnrr~tially \\.it11 the larger ones, except 
that tlre I~lue-grccn of t l ~ e  l ~ r l ~ t l  is 11rof11~~1y r(nyc1r(~11 \vith h111:\11 ro1111d hl:trlc or l)ro\\.nish spots anti a 
few lines or r(lti(wl:~fio~~s of the sallle rolor. Anotll(~r R ~ ( ~ ~ ~ I I I ( J ~  (No. 05263) HIIO\\S the tlarlc spots on 
the head very plainly, b u t  ordinarily specit~iens of tl~itl sim I~avc, ihosc~ colors o1)scnre or il~ctiutinct ill 
spirits. 111 all of ollr nllmerous ex:1111ples tlte ~narki~igs arcx quite distint-t. The sl)r.c-ies is ra t l l c~  ohun- 
dant about the coral reefs. 

Dr. Jellkills obtained I I spc~ci~nens at I-Tonolulu, ant1 our O\ \ I I  collertion c-ontains 10 s l ) e c i ~ l ~ r ~ ~ s  
fro~lr Ilonolnlu, 8 fro111 ICailna, mitt 2 from IIilo. Tl~eqe r:mgc, in Icngtl~ fro111 1.5 to 10.25 ir~c,hes. 

.I111ia c~srbrostign~a Rdppell, Neue Wirbe., Fisclle, 11, tuf. 3, fig. 2, 11(38, Mohila u~ld Djetta; lilcolcer, Atlas, I, 9'2, taf. 34, lig. 
2, 1862; Steinduchncr, I)c~~ks. Ak. \\'isu. \Yien, LSS, 1900, SO6 (IIo~iolul~l t ~ n d  L I L ~ V I L I ~  I R ~ I I I I ~ ) .  

Prulassoi~~u ?~~trbro~tig:~ltr, Jer~ki~l~,  Bt111. U. S. Fish COlllm., SXII ,  1902 (SCP~. 23, 19KI), 463 ( H o I I ~ ~ I I ~ u ) ;  Siiydcr, 011. cit. (JUII. 
19,1904), 629 CLuysar~ Island). 
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237. Thalassoma duperrey (Quoy cEr (iai~nartl). Plate S S S V  and Fig. 130. 
"/Ii~ial6tr I(ruiri1i;" "A'  ult~ilti." 

Head 3.5 in length; tleptl~ 3.1; eye G in lreacl; s ~ ~ o u t  8; preor1)ihl 1.5; interor1)ital 3.G; D. rrr, 13; 
A. 11, 11; srales 3-28-9. 

Botly rather slendcr, cotnl)rc~ssed, the dorsal ant1 ventral outlirlcs rlc.arly equally ant1 regularly 
crirred from til) of enorlt to I):lse of cantlal 1,etlunc.l~; heat1 rather stnall; longer t l ~ a ~ i  cleep; u~outh  
small, horizontal, the gape scarc.cly exceerlirrg orbit, in linc with asisof I)otly; elleel; ol~liqne, not deep; 
' interorbital s l ) : ~ e ~  high, convex; :L pair of xtrong carrines in front of eac.11 jaw, tllost~ above iixually 

stronger; a sc~rics of slrort, I)lnntly c-onic. t e i ~ t l ~  on e:lrl~ side of jaws; fills low; crrigitl of tlorral slightly 
behind base of pec.tora1, its clishjlec. frorn snout 3.2 in Ireatl; dorsal fin colitirtuo~ls, thc anterior spines 
not detached nor elevated; longest dorsal spine about equal to sl~ont, tlrr rays eclually long; anal sitn- 
ilar to soft tlorsal, tllrir heights cqnal; cautlal with the 3 or 4 outer rays 1)ruduc-ecl, their length equal 
to head or nearly twice that of tuirltlle r:rys; sc~alrs s~rrootl~ :111(1 thin, of aljout uilifornl size; a row of 
sorrlewlrat srnaller ~c*ales nhe:rtlrit~g 1)ases of (loreal and anal and or1 base of caudal; produced caudal 
rays with fine scales a t  base; heat1 entirely.nakecl. 

Color it] life of a nearly fresh ~pc.c.i~iren, 6.5 it~clres long, take11 :it I-lcrtrolrilu, Jnrrc. 16, side bright 
green, \\-it11 nurrleroos (about 40) very narrow purplish-retl ~~c.rlic.al Imrs, t l ~ r  grcLen it~tcrspnces ahout 
twice as wide; a broad lxtntl of r(~tltlis11-or:~r~gr, in \vitlth fro111 11:11)(~ to tl~irtl d o r ~ : ~ l   pine, extrndirig 
down\\ard anti l~aolcwartl on side behirltl the ~)rctoral and wi(lc11irlg out l)elow, cnrelopit~g \rlrole under 
parts frolrr gill-openings to otigin of atr:~l, this area H O I I I C \ V ~ I ~ ~  paler l)c~lo\v, purplish l )elr i~~d \rc~rltrals; 
heact r ic t~ bright blnc., a s~rrall rusty-or:lnge spot on ulr1)er edge of ol~ercle; lips paler, lower jaw 
gree~~islr;  (3or~:~l green along base, tllt~n a t]arro\v greenish-l)lnr line, liest :L broad retltlisll-brown or 
purplish-retl Imnd wicle~ring posteriorly, the fin ~rarrowly l)ortlrreel by ~ m l c  blue; :L jet-1,lac.k sl)ot with 
blue border on ssc-orltl dorsal ~rrelr~bratle, this solnetinres estrntling to first :lt~tl tlrird ~r~c~tibranes;  
caudal blue, t l ~ e  protluc.ed r:tgs re(ldislr, :L little grc.r~lisl~-l)lnc~ otl outer etlpe; anal greettish at  base, rest 
of fin purplislr blue; pclctoral pale I)lue, dusky at tip, tleeper blue : ~ t  1,aw; nxil blue a ~ l d  green. 

A xpeci~nen (No. 02939) somctvl~at fadrcl, hat1 t l ~ e  t~eatl a l~t l  body a~rcl firis decal) violet; ellill bluish; 
black slmt on front of tlorsal ant1 a vio1i.t-l)lacalr area on ~)ectoral; arca behind head violet-gray, 

scarcely contr:~ltitig with 1mdy; caudal violet. 
Another specilnen ltad the head violet, blue on lower jaw; area I)(~lri~ld liead orange-brow~l; body 

beliinil light green \\it11 a rertical orange-brown line on each srnlr; first dorsal spiues violet with a 
black spot; pectoral pale \\-it11 bl:tck area and black axil; eloriiitl 1,ehincl first spines orange-brown wit11 
violet etlge; caudal violet-gray, \\it11 the lobes bright orange-l,ro\vn; allal violet-1)lac.k. 

Still another specirnen (No. 03525) differed from typical esarrlples in the entirr absence of a paler 
bar 011 body a t  ~~ec tora l  rcyio~t. 

Color in alcohol, lrciltl dark blr~ish or 1)luish-blacl;; a broad, pale, 11luisli-white band aron~ld body 
under nape and first part of spinous dorsal; rcvt of body dnsky 1)row11 washed. with bluislr-green; dorsal 
and anal grceuish-blue; caaotlal dark wit11 sonre hlnis11, in some cases with thc distal portion, except 
producetf rays, altnost white; pectoral pale on l~aue, t he  outer half (lark; belly pale; chin rich blue. 
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The young have a black stripe, about as wide as the eye, extending from tlie snout to the upper 
half of the base of cautlal, where its end is slightly broadened and ro111idet1. Below and parallel with 
tlie dark stripe is a pinkish-\vhite one of about eqnal width. Son~e  spet+nens liave a narrow, short, 
indistinct, dusky stripe below the latter. With increasing age the stripc~s h(*cv)~ne indistinctt and 
disappear, the general color grows darker, while tlie broad, liglit band behint1 the Iieacl :Lpptlars. Tlie 
caudal is a t  first rounded, 1:ttc.r bec~oming conci~ve, the upper :bntl lower rays being n~clcll prodncaed in 
the adult. 

This species is the   no st abundant of the Iahroicls inhabiting 1Iawaii;~n \raters. Nn~nerous speci- 
lnens were obtained by Dr. Jenkins, anti a yet greater nanlber is in the 1)rcsent c-ollection obtained 
by us at  llonoluln, IIilo, and ICailua; ant1 by tlie Albtrtross a t  Ilonolulo, IAaysnri Island, station 3881 
betwee11 Macii and Molokai, ancl at l'aako Bay, Hawaii. The fish is not kno\vn to occur'in Samoa. 

Jlilis clupe~.rru Quoy S.. Guimard, \'oyuge de 1'Urunie. Zool., 268, pl. 56, fig. 2, 182.1, Sandwich Islands. 
Julis clej~sydrulis S n ~ i t l ~  B Swain, Proc. U. 8. Nut. Mus., \', 1882, 136, Johnston Island. 
Tlralasson~apgrvlro~~iaclt~~~& Jenkins, Bull. U.S. Fish Comtn.,SlX, 1899 (Al~g. 30, lr.)00), 51, fig. 7, Honolulu. (Type, No. 6138 

L. S. Jr. Univ hlnb.: Coll, 0. P. Jenkins.) 
Julis dupcwci, Steind~~cjll~er, Denks. Ak. Wias. Wien, LSX,  1900, 506 ( I l o ~ ~ n l ~ ~ l ~ i  und I,U~YILII). 
Tl~alassoi~ru dripe~vey, Jenkins, Bull. U .  S. Fish Comm., XXII, 190'2 (Sept. 23, 1903). 46" (Honolulu); bnyder, op. cit. (Juu. 

19, 1904), 629 (Hawaiian Islands; Laysari Island). 

238. Thalassoma lunaris (Linnsuus, . 
Head 3.5 in length; depth 3.7; eye 5 in head; snout 3.2; preorbibl 4.8; interorbital 4; 31. V U I ,  13; 

A. Ir ,  12; sealeu 4-27-8. 
Body greatly compressed, elongate; caudal peduncle tleep; dorsal outline evelily curved; vel.tical 

outline slightly less convex; Iiead small, niucl~ longer than deep; snout r a t l l ~ r  long, conic; jaws eacl~ 
with a pair of stout canines in  front and a series of shorter t'anine-like teeth laterally, gro\\.ing succes- 
sively shorter posteriorly; no posterior canine; preorbital ~iloderately tlrep, 01)lique; oprrcle anti pre- 
opercle smooth, the forn~er ending in a broad low flap; scales large, thin, and leathery on edges, the 
surface finely striate, the spaces between the stria \\.it11 cross-niarltings, giving t l ~ e  appearance of being 
covered with minute scales; scales on breast and nape soniewl~at rec\uc.ed; a patch of 8 rat l~er  large 
scales on upper end of opercle, rest of head entirely ~laked;  Intern1 line follo\ving c ~ r \ ~ a t u r e  of back for 
19 or 20 scales, then bending downward 2 rows and continuing t b  base of caudi~l; pores I\ it11 3 to 6 or 7 
bkanches; a low sheath of wales a t  base of dorsal and anal; snlall scales on base of t-audal; fins niod- 
erate, origin of dorsal sliglitly posterior to base of pertoral; dorsal spines rather sl~ort,  tlie longest 
about equal to distance from tip of snout to lnicldle of pupil, dors:~l rays slightly longer; anal similar 
to soft tlorsal; caudal lunate, the outer rays prodocoed, their length net~rly t\\ ice tlitlt of niiddle rays; 
ventrals short, reacl~ing half way to origin of anal; pertoral rather long; equal to disl~inc'e fro111 base 
of ventrals to vent, or 1.4 in head. 

Color in  life, greenish, the body crossed by nurnerous narrow, vertical broken orange bands; side 
of liead and snout with 4 't~road bright-green bantls, separated by goltlcn interspaces; tlir: first green 
band extellding froln eye to upper end of gill-opening; the serond fro111 eye across c*lreelr and opercale 
to base of pectoral; the third fro111 nledian line of mandible upward and back\vard across cheek to 
edge of opercle; the fourth brancl~ing fro111 this a t  its :uitorior end and extending backward to lower 
edge of gill-opening; a pair of less distinct greenish lines on ~nedian line of t,hroat; an orange band 
across side of snout fro111 niouth to eye, continued under eye witli tlie third orange l~and;  dorbal fin 
with a yellow band distally, bounded below by a narrow blue line, beneath ~v l~ ic l i  is a broader orange 
band; anal orange a t  base, bounded by a narrow blue line, beyond which the fin is greenish-yello\v; 
caudal yellow, the produced rays orange; pectoral dark blue, almost black distally, the base orange, 
2 liarrow blue stripes on breast below pectoral, separated by 2111 orange interspace. 

111 alcohol these colors mostly disappear, the green stripes on the liead beco~i~ i l~g  pale blue and 
the orange interepaces purplish brown; dorsal pale distally, a faint nieclia~l dark line beneath which 
the color is pale yellowish; anal similar, the basal portion mors greenish; pectoral wit11 it11 oblol~g black 
bar from rniddle of nliddle rays to tip of longest rays, rest of fin yello~vish or dusky-tvllite. 

We-identify with this species a single specinieri (No. 03429) 6 inches long, obtained at  Ho~lolulu 
July 20. I t  agrees well witli Bleeker's description allti plate of Julis ILLIZ(I~~'X (90, pl. 33, fig. 5). Jordan 
and Snyder had a specimen from Japan which they identified with Lrrbrus b~tesceits Solander, and they 
expressed the opinion tliat that species might be the same as Labrtls lunaris Li~inreus. The original 
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desc r ip t ion  of I;. l?brtrtri.9 i s  n o t  sufficiently ful l  to enable us to settle t h i s  q u e s t i o n  w i t h  c e r t a i n t y .  

Jordan ant1  S n y t l e r  e x p r e s s l y  state that the h e a t l  of t h e i r  s p e r i ~ n e n  was n a k e t l ;  orlrs has a p a t c l ~  of 
wel l - t levelopcd s r a l e s  upon t h e  npper l i l n b  of the operole ,  w h i c h  ]nay int l ica te  spe r i f i c  d i s t i r ~ c t i o ~ ~  

Moreove r ,  we are able to i in t l  but 2 anal spines, a character in w l ~ i c h  i t  d i f fers  from other spec ie s  of 
r % n l ~ ~ ~ s o n w .  

Lubrlts lunarix Linncens, Synt. Nnt., IZA. X, 24::, 1758, India. 
Lcibrltx ;c~lo?~icrrx (Forstc~r) I'c~lnc~nt, I l ~ d i n l ~  Zoology, 56, pl. 16, 1790, Ceylon. 
Lcrbrilxairidix Hloch, Ic:lrth., \'III, 104, pl. 282, 1797, Japan. 
J~llixl~t?~urih(, Cll\'it!r CC \'~llell(~it!lllles, Hist. Nnt. I'oiss., XIII, 409, 1839 (l\lessllall; Sialrl: Ceyloll; Otrliti: Jttvn): G i i ~ ~ t h e r ,  

Cat., I\', 180, 1802: Ilny, Fishes Jndiu, 403, pl. 86, fig. 1, 1877. 
Jfllis sie~lisc~ix Crlvic*r LC \T~tle~reiennes, np. cit., 415, Seychelles, Macao. 
.T~tlis viridis. C ~ ~ v i c r  B Vnlenc i r l~~~es ,  011. rit., 4'20 (Hollrbon I s l a ~ ~ d ) .  
J11li8 ?nevterrxi Cilrier & \ ' t t lcnrie~~r~es, op. cit., 421, 1737, Ulea. 
Labrua lutcxcens So lu~~der  hls., Tahiti. 
Jtrlix l u Ie sc (~~~~ ,  Bennett, Zool. Beechey's \Tr~y. Rlossom, Fisl~es, 66. pl. SIX, fig. 2, 1839 (Tahiti, Kiukiu; ufter Solunder); 

Brevoort, Exped. J I L ~ U I I .  I"isl~e?i, 271, pl. \'rrr, figs.:< nnrl 4, 1856 (Nnla, Okinttwa Island). 
Tl~ulaason~u 2utercews, Jordtt~i U! Snyder, Froc. l J .  S. Nut. hlus., XXI\', 1902, 647 (Riukiu Istunds). 

239. Thalassoma aneitense (Ci i in ther) .  l'late 41. 

Head 3.7 i n  I r n g t h  to bzwe of c.audal; depth 3.4; s r l o i ~ t  2.8 i n  Ileild; eye 5.3; i n t e r o r b i t a l  s p a c e  4; 
scales.26-11; I). V I I I ,  13; A. 11, 11. 

T e e t h  in both j a w s  g r o w i n g  gradually sl~orter f r o m  before b a c k w a r i l ;  no e n l a r g e d  t e e t h  or 
c-anines; head ~11100th;  scales smaller on breast a n t l  b e l l y  t h a n  o n  sides a n d  b a c k ;  l a t e r a l  line extend- 
ing a l o n g  f o u r t h  row of s(-ales to I ~ e l o w  base of eleventh a r t i c n l a t e d  r ay ,  w l r e r r  i t  bends downward 
across 3 r o w s  of sc-ales ant1  passes a l o n g  ~ n i d d l e  of caudal p e d u n c l e ;  first dorsal s l r ine  equal in l e n g t h  

to about t w o - t h i r d s  d i a n ~ e t e r  of o r b i t ,  the others suc.c*essively longe r ,  t h e  l a s t  1)r ing 1 .(i ti111es diameter 
of o r h i t ;  a r t i r ~ ~ l a t e t l  r a y s  h ighe r ,  about t w i c e  d i a m t ~ t e r  of o r b i t ;  a n a l  s11i11es rather s t r o n g ,  the first 
e q u a l  i n  l i e i g l ~ t  to t h i r d  dorsal sl)inrl, the ~econd equal to last t lorsa l  s p i n e ;  dorsal and a n a l  rays about 
e q u a l  i n  height; pec to ra l  1.4 i n  h e a d ;  caut la l  probably t r n n r a t e ;  v e n t r a l  2 i n  heat l .  

C o l o r  i n  s p i r i k ,  p a l e  I ) rownish,  the head d u s k y  above; 2 t l u s k y  Imrs pass ing  backward f r o m  e y e ,  

the l o w e r  of w h i c h  extends toward a n g l e  of o p e r r l e ;  a broad s e ~ n i c i r c n l a r  bar e s t e n t l i n p  fro111 c h i n  

toward eye and hencl ing c lownwz~rd  toward lower edge of o l ) e r r l e ;  a s n ~ a l l e r  s r ~ n i c i r c u l a r  bar b e l o w  

t h e  latter; scales  with s~trall w h i t e  s p o t s ;  t l i s ta l  l ~ a l f  of pec to ra l  l)lut,kish, the  c o l o r  f a d i n g  out to\rard 
the lower eilge; t l o r ~ a l  wit11 a ( l a r k  a l lo t  a l j o n t  the ~ i z e  of p n p i l  011 ~ r ~ e l ~ ~ b r i t n e  of sccond and third 
spines. K n o w n  to us from the I-lawaiian Js larrds  by  o l~ ly  o n e  specimen, 5.2  inches long, obtained at 
Honolu111 by M r .  R e r n d t .  

.T~ilis anrdc?rsis C : i~~~ t l~e r ,  Cut., I\'. 133, 1802, Aneityum. (Coll. nlnrgrllivrny.) 
7%(ilusso?r1u u?~eife)ts?, Jordan B Snyder, I'roc-. U. S. Kut. hluq., XX\'I I 190.1, 943 (Honolulu). 
Tlralassowin meitenair, Fowler, I'roc. Ac. Nut. Sci. Philn. 1900, 610 (Sauclwii.lr Islands). 

@enus 167. JULIS Cuvier. 

This genus as here ~ ~ n d e r s t o o t l  differs f r o m  C;)virr ch i e f ly  i n  t h e  more e l o n g a t e  ho t ly  and e ~ p e r i a l l y  

in  t h e  s n ~ a l l e r  s t -a l rs ,  \ v l~ i c* I~  are 75 to 95 i n  l ~ t c r a l  series. I n  most s p e r i e s  the anterior dorsal s p i n e s  

a r e  s l e n d e r  an t1  prolonget l .  B r i l l i a n t l y  coloret l  f i shes  of the coral reefs, s o n l e  of the species burying 
t h e n ~ s e l v e s  i n  the s a n d .  The name .Julis, or ig ina l ly  1)ased on the G i r e l l e  of the BIed i t e r r anean  (Juliu 
jzilis), l ~ a v  been n r o n g l y  t r a n s f e r r e d  to the g e n u s  T i i c r l~~sso~n t i  by M e e k e r  ant1 by G u n t l ~ c r .  

Julis Cuvier, H$gnc A~rrmnl, 1st ell., I, "11, 1817 (,)rtlia). 

11. First 2 dorsrrl apines lorlger tllun the others, the  first 1.4 to 1.8 ill I~ead. 
b. Scales i n  lengthwise ~e r i e s ,  fewer ~ ~ I I I I  90 (76 to 82) :  r~oslerior pnrt 01 bully with violet 8~101s; 110 111al:ki~I1 vertical burs 

on'side bclril~d pectornl. 
c. Xye 8 ill hestl; sr.ules i n  le~~gt l r r \~ise  series 76: body crflor in lire dark rcddial~ bnrtv11; ti deep green c.rosu L J I I I I ~  i r o u ~  

dorsal to vent: nliddlc line of tllront \ v h i t i ~ l ~ ;  ~ ~ o ~ l c r i o r  violet spots I~lue-ccljicd . . . . . . . . . . . . . . . .flcrinlnrd, p. 305 
cc. Eye 7 in I~end;  s c ~ ~ l e a  in 1er1gll1\\~isc seriea 82: b o d y r ~ ~ l o r  ill ljfe Lrow~risl~ orrrr)gt.or ~ I I I I I I ~ I I I O I I - ~ ~ ~ ~ ~ I I ,  IIO deep green 

cross bund from donnl to vent: middle line 61 tl~rorit whitish; posterior violet spots lrrrgcr tllml i n  gai?ruc7.d 
nut1 edged with dr~rlc violet. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . ~ ~ ~ ~ l i * k c r r i ~ ~ i u .  1) 305 

Lb. Scales in ler lg t l~wi~c serieu 90 or more (9%); posterior part of body without violet spots; uhout 8 bl:ic.ki.*h vertical 
crossbar.r on side behind pectoral.. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .lej~oniis, p. 306 
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(ca. First 2 dorslil spines shorter Llllin the others, thc first ono 5 to 6.5 in licnd, nbout cclnnl to eye. 
d. ]Eye lnrgc, abdot 5 to 5.6 i n  I~encl. 

c. Body with longit~ldiniil color 1)nncis; 111, 1)lnc.k-bordcrcd wllitc lirens on ~losc, nnpo, side of lmck, or cnodnl 
pcd~~nc:lc . . . . . . . . . . . . . . . . . . .. .. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .jlat~~i~;ttnla, 1,. 30s 

ee. Body without Iongit~~~linal b~~iicla; I)i~ick-lx~rtlcrcd whitr nrcn*  or^ ~lowc, nripc, s de of I)ack, and bltsc of doml, 
nnd oil top c1C C I L I ~ ~ L I  ~ ) e d n ~ ~ c I c  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .g~~cttot,ii, p. 308 

dtl. Eyc nmiill, lihout 4 ill head: longitllclillnl ~ n l o r - b ~ ~ ~ ~ d s  ~)rl!?~ellt. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .c!ldoi~~it, p. QOQ 

240. J u l i s  gaimard Quoy (6 (;ait~rartl. "Lolo." 

Head 3.3 in lengt,h; cleptl~ 3.4; eye 8 in head; snorit 2.75; 1rio1lt,ll4; interorbital 4; D. IX, 12; A. 111, 
12; scales 6-76-27. 

Body oblotig, elongate, ileepest about origin of anal; head longer than deep, pointed; snout long, 
profile abo\.c straight, pointctl; mouth I~oriaontal; jaws equal, producctl, pointcd; lips thick, fleslly; 
teeth Ii~rge, conic-; upper jaw witti 2 canines in front, mantlihle with 2 large canines fitting in 
between, all projecting for\varil; eye sntall, ntiterior high, margin of prc.opercle nearly forn~ing a riglit 
angle; interorbital space conves, elevntccl; ~~os t r i l s  small, close, anterior in short fleshy tube; first 2 
tlorsal spines longest, anterior 1.5 in 11e:td; longest dorsal ray 2.2; caliclal ronncled; pectoral 1.4 in 
head; rerltrals long, pointcbd, 3.7 in body; scales smctll, thin, cycloirl, extending \veil out on b a d  
portion of caudal; lateral line high along back, falling below last dorsal rays to middle of side of caudal 
pednncle, then straigl~t. 

Color in life (No. 252, 0. P. Jenkins) bright red, bands on hcad and chin green; a greenish verti- 
cal batitl behimtl tip of pecutoral; axil of pcrtoral (lark blue with green and-yellow border. Anotllrr 
spcci~ncn was (No. 03477) reddish brown, rather dark; a derp green cross brand from tlorsal to \rent; 
stripes on llead clear green, the lowcst fro111 lower jaw to base of vrntral interrupted in certain places; 
tnid(1le line of chin ant1 throat whitish; snout flesh-colored; axil of pectoral ldack, broatlly edged with 
green; posterior half of body witti stnall 1)lae-edged violet spots whir11 grow larger ant1 more crowded 
behind, but are still smaller than in y~~lcltrrrinztr; dorsal scarlet, rrimso~l at 1):~s~' wit11 fine dots of violet 
liere and there, violet stripes above the Imt a t  edge, the middle one bro:rtlening and I)ecoming green 
anteriorly; caudal golden, orange bclow; anill dark crimson with a blue and violet line; s~nal l  violet 
dots below, ant1 larger ones on orange distal part of fin; pectoral crimson, its tip orange; \rentmls dnll 
orange, edged in front with dark violet, the third (long) ray green. 

Color iu alcohol, doll purplish 1)rown; 11e:tcl palegreenisti brown, snor~t pale or dnll brown; several 
lines and spots down mid(1lr of forc~heatl; a brown line from sitle of s11o11t to eye, c-ontinued, broken 
above, to origin of dorsal; brown strexk l~ehintl eye to corner of opercnlar flap; a (lull blue-green streak 
from upper lip to\vartl eye, then down across opercle brlow; a dc.ep 1)lue band fro111 mandible along 
side of I)rclast to hase of ventral; chin to space between rentrals tlsep Itlue; rou~icl tkrk-etfgetl blue 
spots, small, vcry nntnerous on trnnk, especially posteriorly; dorsal and anal bordercd with gray 
I)rown, ni th  3 narrow tlnrk marginal lines parallel with edges of fins; stnull spots on dark bases of each 
tlorsal and anal; a l~lue-green spot a t  base of each dorsal spine ancl most soft rays; caudal and peetorit1 
whitish or pale brown; ventrals broadly dusky on outer portion; axil of pectoral deep blue black, 
edged with blue and bluc green. 

Dcscribetl from an exalnplc (No. 025) taken a t  IIonoluIu by the Fur Seal Comn~ission in 1896. 
This epeceies is common about the reefs of 1Ionolnl11,l~uryirig itself in the sand wl~en at  rest, with 

only the snout :nit1 eyes visi1)lc. For this reason it is calletl lob, lazy. 
Threc exatnples were ol)taineel 1)y Dr. Jenkins, 1 I)y the ;ilbtrtross in 189(i, und 3 by 118, 1 of t l i e ~ ~ l  

from Hilo. 

t71di.9 gai~na?<i Qlloy & Onimnrii, Voy~ige ilc l'IJrnnie, Zool., Yli.5, pl. 54, fig. 1. 1821, Sandwich Islands; Jenkins, Boll. lJ. S. 
Fin11 t'onlm., XXII,  1902 (Scpt. 13, 19033, 4liO (IIonol~~lo). 

Curis gahtnrdi, O~inlhcr, Ann. Mag. Nnt. Hiqt., VIII ,  IX(i1, 387; Q~inthcr, Cnt., IV. 200, 1802 (S1\11dwic11 Islnt~ds); Fomlcr, 
I'roc. Ac. Nut. Sci. l'hiln. 1900, 510 ( S l ~ ~ l t l w i c l ~  Islands). 

241. J u l i s  pulcherr ima (Giinther). " IIinnlen 1016." Plate XSVII. 

Ilead 3.35 in length; deptll 3.4; eye 7 in Ileatl; snout 3; moutll 4.4; interorbitnl 3.8; 1). rs, 12; 
A.  rrr, 12; scslcs G-82-25. 

Body elongate, deepest about origin of :tn;tl; 11c:1d longer than deep, ~ o i n t e d ;  unont IOII~ ,  pointed; 
111011th horizontal, jaws produced, cqui~l; lips thick, fleshy; teeth conic, directed forward; 2 large 

F. C. B. 1903-20 
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canines in front of upper jaw tlirectcd forward; 2 large canines in front of mandible, directed forward, 
fitting in betseen IrplJer pair; eye solall, anterior, high in hcatl; margin of preopercle a thin fcshy 
flap; interorbital witlth convex, elevated; nostrils close together in Iront of eye, anterior in short fleshy 
tube; first 2 dorsal spines elongate, first longest, 1.4 in head; longest dorsal ray 2; cautlal rouncletl, 
4.25 in body; pectoral 1.4 in 11ead; ventrals long, pointed, 3.75 in hotly; scales small, thin, rycloitl, 
extending well oat over basal portion of caudal; lateral linc high along hack, falling l~elow last dorsal 
rays to lnititlle of side of carrdal petluncle, then straight. 

Color in life (No. 03475) lwownish orange, the posterior half shaded hlackish violet, the anterior 
half shaded on sal~non; snoot bright salmon, median line deep violet; line before eye and al)ove, 
extending in dots to front of tlorsal bright violet, the lines bordered with crimson, esperjally before eye; 
abroader crimson bnntl 1)chintl eye edged with paler; a curved hand below, similar; throat and rniddlcl 
of brenst violet black; axil of pectoral jet hlack with a crescent of hr"lg11t green above;  ides of botly 
with \.inlet blue spots, each ringed with tlarker violet antl about alike in size, these sparse on anterior 
half, crowtled I~ehintl; dors:tl bright salrnon-orange with violet-crin~son edged  pots, violet lines and 
dashes, ant1 steel-blue edges; caudal clear goltlen; anal sal~no~l-orange, very bright blue spots a t  ])a%; 
edge blue with black line, the mitltlle stripe ~notltly blue; pectorals bright orange; ventrals oranre, 
etlgetl with violet 1)lue. 

Color in lifr of another example (No. 03380), cinnamon-brown, rather darker posteriorly, bright 
on heatl; ~nicl(;le line of  throat ant1 breast livitl blue-brown, with a 1~road green-brown l~ancl on cbach 
side; a rurvetl brown bantl edged with red fro111 angle of mouth to etlge of fiuhopercle, another fro111 
eye to otx~rrnlar flap; n di rk  hlne-1)l:tck streak from eye backward toward front of dorsal where it 
breaks 111) into spots; a dark lnetlian stripe on front of head; side of body wit11 rountl violet spots 
edged with l~luc., nruc-11 more numerous and brighter posteriorly; tail golden yellow, unspotted; dorsal 
orange-red, violet spots a t  I)nsc., then a violet line, $en a shatle of lighter orange with a blue-1)lack 
margin; a dusky blotch a t  base of first dorsal spine; anal coloretl like dorsal with a row of eurvetl 
violet ~trcnks instead of the stripe; violet spots a t  base very distinct; pectoral red, fi~ding to yello~visl~; 
axil of pectoral b1itt.k with green edge; ventrals yellowish green, the long rays orange, spines violet. 

Cg~lor i n  i~lcohol, dull purplish hrown; head palr brown, snout very pale or whitish; several lines 
and spots in single wries down midtlle of forehead; a I)rown line fro111 sidc of snout to eye, cSontinueil, 
broken ahove, to origin of tlorsfil; a I)rown streak behind eye to corner of opercular flap; a pale brown 
~ t r e a k  flaorn upper lip toward eye then down across operclc below; a brown band froin ~nantliblealong 
side of breast to base of ventral; c~hi11 to space between ventrals with blackish ~ t r e a k ;  rountl, tlark- 
etlged blue spots on trunk, most numerous 1)ostcriorly and on tail; dorsal antl anal whitish, ~nargins 
narrowly klarkish with rnany dark-edged 1)lllish spots, and dusky tinge basally; outer 1)ortions of 
soft dorsal an6 anal each with a narrow tlusky liue parallel with margins of fins; c.audal and pectoral 
whitish, latter hlarkish inside a t  base; ventrals whitish with dnsky edges. 

1)escribetl from an example (No. 05345) from IIonoluln. This species is abundant, found with 
the preceding about the reefs a t  IIonoIulu anti elsewhere among the Hawaiian Islitnrla, specimens 
having bern obtained by abont every t.ollcc3tor who h:ls visited t11ose islands. The localities represented 
in our very large series of specimens (45) arc. F lo~~ol~ i lu ,  IIilo, and Ilailua. These exarnples range in 
length from 5.4 to 11.25 in(-hes. Occasional in Samoa. 

.Jr~Zir fr~rinoxun, Bl~ckcr, Nnt. Tijrls. Ned. Ind.. V, 1R5:I. 109 (M~lcnssnr): not ol Bcnnett. 
Corix f~~rnios~ix ,  Blocker, Atlw I~cahthy., I, 99, pl. l!l, fig. 8, IR02 
Corix ptdchrrv-imn Giintlier. Cat., IV, 200, 1862, Amboyna, Tahiti, Aneityum; Stcindnc-hner, I>exiks. Ak. W i ~ s .  \\'ieii, LXX,  

I W ,  507 (tIonolnln). 
.Ji~l ixpii lr l~~rri?na,  Jenkins, Boll. U .  6. Fish Comm., XXII, 1902 (Sept. 23, 1903), 460 (Honoluln); S~~ydrr,  op. cit. (31111. 19, 

1904), 628 (IIoriolnlu). 

242. Julis lepomis (Jenkins). "llik lm~wili;" " Oltu." Fig. 131. 

IIead 3.3,s in length; depth 3.35; eye 8 in head; snout 2.9; moutll 4.5; interor1)ihl 4; D. IX, 12; 
A. r r r ,  12; scales 8-92-35. 

13ody ovoid, elongate, deepest about pectoral; head elongate, 1nuc11 longer than deep, the? upper 
profile convex, swollen in front of rye ahove; R I I O I I ~  long, l)lunt,, con\.ex; mouth Iiorixontal, s~nal l ;  
lips thick, fleshy, broad; teeth large, pnwerfnl, conic; 2 large c+anines in front of each jaw, the lower 
fitting in between t h 6 e  above; eye small, well anterior, high in head; nostrils small, anterior in very 



FISHES OF HAWAIIAN ISLANDS. 307 

short tube; opercle with well-tlevclopc~l fiap posteriorly; interorbital space high, ronves; first 2 tlorsal 
spines elongate, flexible, the first longer, 1.S in Ilcad; third anal spinc longest, 4; longest anal ray 2.3; 
cantlal slightly roundctl posteriorly; pec-toral mtllcr short, 1.5; ventral 1.7; sc-ales s1na11, thin, those on 
ocripot very slnall, licad otherxisr naketl; 1atcr:tl line rather intlistinrt, running tlown on side of caudal 
peduncle l)clow pnsterior dorsal rays. 

Color in life, green with blnc shades; opercular spot deep blue, blackis11 before and bellind; about 
8 blackisll vertical bars bollitttl pector:ll; back very green, t~iidtllc and along lateral line tinged wit11 
olive brown; head olive gray with spots alld radiating lines of clear blue; throat antl breast bloc with 
tlmb olive spots; fins greenish ~ky-blue rnarkeil with'olive; pectoral olive tinged with bluish; vcntrals 
similar, Inore blur. 

Another nearly frcshrxample (No. 03344) with general color bright blue; side back of pectoral with 
7 or 8 darker short cross-bars; hcatl pale blue wit11 numerous blnish-whitu spots about size of pupil; 
opercnlar fial) l)rigl~t 1)lue with pale ~nargins, yellow posteriorly, l)rown in front; tlorsal vermicr11:itr.tl 
or blotclred witlr olive, grernish, ant1 bright I)lnc; cand:11 tlirty I)loc; an:ll wit11 irregular spots a ~ l d  
blotches of bright blue separated by greenish-yellow; l)c,ctor:il bluish-olive; vetitrals pale olive; i rk  

Fra. 131.-.ltrlix ~ ~ ) I O I I I < N  (,Jcllkitls). Type of C0ri.i~ l fyonl ir~ Jenkins. Figure not (~llitc ~~ccnrntc in proportionnl 
mcnsuremcntn. . 

yello~vish. One example when fresh had the black opercular spot shaded with deep bluish, palest in 
('enter; golden ~nnrkings on lleatl l~right ycllo\visll-brown. 

Color in  alrohol, dull purple brown; Ilr:~il and cllest marked with broad ~ ~ a l e  short lines, spots, 
and 1)lotchcs; opercular flap 1)lue-black 1)ehintl; short blaclrish oblique lines on side bryontl tip of 
l~ectoral; vertical fins grayisti, nlnrkecl with pale bloisll 1)lotches and spots, most nulneroas on raycsil 
1,ortions of fins; a large 1)laclcisll 1)lotch Ltclhintl sccontl ant1 third tlorsal spincs; pectoral antl ventral 
grayish, tile for~ncr variegntetl with indistinc,t ligl~ter mnrkings. 

Deucribetl from a11 exanlple (No. 04099) from Ilonoluln. 
Tltis is the largest sncl one of the hm~tlsomest of the many shore fishes of this group. Tt is often 

seen in the niarkets of I-lonolnln. We linvc 11 ex~~nlples  from !Ionolnlu and 1 from Hilo, ranging ill 
length from 13.75 to 18.75 inches. 

C(~rix 2q)oinix Jonkin~, Bull. Ir. S. lqish Cornm., XIX, 1800 ( A I I ~ .  30, IW), 48, fig. 4,  Honolulu. ,(Type, No. 12141, 1,. J. Jr .  
U n i r .  1111s.) 

Jutis 2epomia Jenkit~u, Bull. U. 9. Fiull Comm., XXII, 1902 (Scpt. 28, 1903), 461 (1Ionolulu). 
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243. Julis flavovittata Bennett. Plate XXVIII. 

Head, ~net~sured to end of opercular flap, 3.12 in length; depth 4; snout 3.3 in  head; eye 5.5; L). 

IX, 12; A. 111, 12; scales 7-88-27. 
Color in alcohol, white with hlack longituclinal stripes. A blackstripe, pointed anteriorly, broken 

antl irregular posteriorly, extends from ~niddle of snout to end of dorsal; a ~econd  runs from tip of 
snout through eye to base of caudal, where it  is connected with the one on opposite side by a band 
pmsing over the caudal peduncle; a third extends from lower jaw over base of pectoral to base of 
taiidal; a fourth passes froni throat to end of anal; breast and belly dusky; ( l o r d  black, edged wit11 
white, n few white blotches along ~niddle of fin; caudal white a t  base ant1 on margin, ~nitldle of fin 
with a black lunate band; anal black, hordered with white; pectorals white; ventrals clusky a t  base; 
a posterior canine tooth present. 

This species, described origirially from the Hawaiian Islands, was not obtained by us, but 1 s1jec.i- 
Inen, 1.8 inches long, w'w taken by the AZbalmrr.gat Laysan Island. 
.It~lix pat~ot~iltalzr.rUennclt, Zool. Jonrn. Lond., IV, 36, 1821), Sandwich Islands. 
Corixjhr~ot~iltalu, G l  lltller, Clrt., IV, 205,1862(Rennctt's type): Fowlcr.Prec. Ac. Nut. Sci. l'hiln. 1900,611 (Sandwich lalands). 
J~dliaflaz~oz~ittutu, Snydcr, H1111. IJ. S. Fiqh. Comm., XXII, 1W2 (Jan. 19, 1904), 6% (Laysun I~lund). 

244. Julis greenovii Bennett. Plate XXX. 

Head 5.4 in length; depth 3.7; eye 5 in Ilead; snout 3.5; D. IX, 12; A. 11, 12; P. 12; V. I ,  5; C. 14; 
scales 6-78-21. 

Body short, compressed, and fusiform; dorsal outline regularly and evenly arched from tip of snout 
to origin of dorsal fin, thence very sligllt,ly convex to base of caudal; ventral outline about evenly con- 
vex throughout; caudal peduncle compressed, the least depth less than snout and eye; head srnall, 
thin, and pointed; snout pointed; ~noutll srnall, nearly horizontal, the jaws eqnal; maxillary short, not 
reaching orbit, itu distal end wholly concealetl untler the broad, thin preorbital; upper jaw with ri. pair 
of slender, projecting canines in front, and a series of short, close-set teeth on side, the anterior one 
somewhat enlarged and canine-like; no canine a t  angle of mouth; teeth of lower jaw similar to those 
of upper; eye small, wl~olly in  anterior half of head; interorbital space moderately wide, convex; gill- 
melnbranes united to the isthmus; opercble ending in a long thin flap. Origin of dorsal fir1 in vertical 
a t  base of pectoral; dorsal fin low, the rays and spines of approximately equal lengtlj, the last ~ ~ ~ i , i n e  
about 3.2 in head, the last ray about 3; caudal rounded, the ~liiddle rays about 1.7 in head; anal ,cjimi- 
lar to  dorsal, its origin under base of first dorsal ray; pectoral about 1.7 in head; ventral pointed, its 
length 1.6 in head. Scales very stnall and smooth; head entirely naked; lateral line strongly arclled 
above tlie pectoral, the11 closely following outline of back until under tenth dorsal ray, where i t  bends 
downward to median line of side ant1 continues thence to base of caudal. 

Color in life, rich I)lood-red, faintly tinged on lower parts of head, a t  base of pectoral, and sligl~tly 
on middle of side with yellowish or orange; top of snout with an ovate or oblong white area surrounded 
by a narrow black 1)ortler; a similar white sadtlle across nape at posterior border of eyes; a diamond- 
shaped white spot on side and base of dorsal, extending upon lower part of fourtli to sixth mernbranrs 
of apinous dorsal; another roundish white spot on side, extending from just below lateral line npward- 
upon seventh ant1 eighth interradial dorsal membranes, about one-half tlie spot being upon the fin; 
a white saddle on midtlle of raucfal pecluncle: these 5 white spots each with a distinct black border, 
the one on cautlal pedunclg not well defined; caudal peduncle witti a large diffiise brownish-black arca, 
breaking 111) into ulna11 specks a t  the edges, especially anteriorly, and overlaid with small sky-ldue 
spots, largest antl most distinct in the center antl posteriorly; dorsal fin rich red, the spines with slight 
yellow tinge, the rays bluish-white, a narrow hlack bonier full length of fin, slightly broader po~te -  
riorly; a large oblong bluish-black spot on last 2 dorsal membranes, the 2 white spots on side involv- 
ing lower portions of membranes between fourth and eeveuth spines and between seventh ant1 ninth 
rays; caudal fin brownish-yellow, lightest toward tip, reddish a t  base, and cros~ed near the lnitlclle by 
2 series of oblong 1)lac.k spots on the  membranes, those of the inner series the larger, the 2 series 
parallel and curving distally; anal sirnilar to dorsal, with a narrow black border, but without spots 
anywhere; pectoral lemon-yellow, washed with reddish on basal portion; ventral yellowish, washed 
with reddish on proxi~nal portion, the outer two-fifths sky-blue, darkest a t  tip. 

I 
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I n  alcohol the bright colors all fade; general twlor grayish-yellow, darkest on nape; jaws and 
lower parts of head pale; breast ant1 isthtnus dark; the 4 white saddles on back and spot on nose plain 
white, each with black border; side ot caudal peduncle rusty black, the blue faded; dorsal and anal 
fins white, each with a narrow black border, the fornler with an oblong black spot on litst 3 membranes; 
caudal white, rusty a t  base, crossed near the middle by 2 parallel series of black spots, those of inner 
series largest and practically continuous; pectoral arid ve~itrals pale. 

Tlie above description is from a specimen (No. 2743) 8.5 inches long, taken in 1902 by Dr. Jordan 
at  Apia, Samoa. The colored painting by Kako hlorita is fro111 color notes and sketch fro111 the live 
fish by Dr. Jordan. The original type specilllen catnc fro111 Hawaii, but none has since been reportetl 
fro111 those islands. 

J~i l i r  gvee?aorii Bennett, Zool. Journ. London, IV, 182'3, 57, Sandwich Islands. 
Jfilis loicorh?/~lelins Rlcekcr, Act. Soc. Sci. Itld. Necrl., I, 1856, 57, Manado. 
Cbrix greewot~fjhii, Giinther, A~in.  S: Mag. Nat. Iiist., VIII ,  1BG1, 387 (no loculity); GdnLher, Cut., IV ,  204, 1862 (Sand~vicl~ 

I~landu). 

245. Julis eydouxii Cuvier Sr Valenciennes. "II~~TL." I'late S X I S .  

liead 3.1 in length; depth 3.2; eye 8.3 in head; snout 2.8; nloutli 3.6; interorbitrl 1.7; D. IX,  1 1 ;  
A. 111, 12; scales 8-81-31. 

Body elongate, cotnpressed, greatest depth at  beginning of anal; heat1 elongate, pointed, its depth 
1.4 in its length; upper profile of hcad slightly convex; snout c:ompressed, 3.8 in heatl; ~ n o a t h  rattier 
long, horizontal, the corner slipping under prcorbital sheath; lips thick, fleshy; teeth powerful, conic; 
2 ~roduced  strong canines in frolit of cach jaw, those on ~llalldible largest and fitting in between ul>l)er 
pair; jaws pointed and produced; eye small, anterior, Iiigli in head; preopercle wit11 thin convex edge; 
interorbital width convexly elevated; nostrils close together in front of eye, anterior in short, flesliy 
tube; last dorsal spine 3.3 in  head; longest dorsal ray 2.5; anal spines graduated to last, ~rhicli  is 
longest; anal rays longer than spines, longest 2.4 in head; caudal broad, niargin a little convex, 1.4 in 
head; pectoral with upper rays longest, 1.G; ventral pointed, not reachinganus, 2; scales small, c.yculoid, 
rather thin; head, except on occiput, naked; s~nall scales only on base of canclal, none on vertical fills; 
lateral line high, concurrent with back till below last dorsal rays, then running down andalong niiddle 
of side of caudal peduncle. 

Color in life (No. 02964), upper half of side with a broad lake-purple stripe, divicletl for its anterior 
two-thirds into 2 by a narrow pale lernori stripe, wliich begills on snout and extentls across head jnst 
above eye to beneath fifteenth dorsal ray; a narrow stripe of lake-purple a t  base of dolaal separated 
frorn the broatl stripe by a soniewhat wider pale lemon stripe, wliich begins on nape just above posterior 
rill1 of eye anti unites with the yellow of caudal peduncle, the broad lake purple stripe llarrowly bor- 
dered below by rose-pink, below which is a narrow yellowish-white line, tiarro\vc;rt aud best defitietl 
on cheek, broadest and lnost yellow on posterior third of body; lowcr half of side rose-pink, whitening 
below and somewhat yellowish on caudal peduncle; a broad brick-rrd stripe fro111 snout through eye 
to upper edge of opercle; opercular flap light greenish anteriorly, then black, then pale 011 posterior 
border; cheek ant1 lower half of hcad reddish, mixed with letnoti; dorsal black and brownisli-red, with 
narrow white border, and a series of large roundish chronie-yellow epots; a black ocellns on second 
dorsal my and its tnembrane; base of cautlal yellowish-white, follo\retl by a broad purplisli-black 
lunate bar, anteriorly wibh a yello\visli streak and posteriorly by white, \rltich is broadest a t  tlte outer 
angles; anal lake-red with yellow spots a t  bases of spines; the last ray yellow, fin betaotning blacker 
toward edge and bordered narrowly with white; pectoral pale, slightly yellowisll a t  base; ventrals 
white, anteriorly edged with vermilion. 

111 another exarnple (No. 05335) there is an iritlistinct bro\vti band along rnitldle of side fro111 
pectoral to base of lower caudal rays. 

Color in alcohol, pale brownish white; back with 3 blackish brown longitudinal bands, first 
beginning on side of snout, narrow, r~lnning along base of dorsal, and cotitinueil 11s broad crescent 
across caudal; above and behind eye it  gives out a second band which joins the lowest near descent ol 
lateral line; lowest or third band broadest, beginning on side of snout, running through eye across 
opercle above to base of upper caudal rays; black spot on opercular flap; dolsal and anal blackish 
brown with narrow white edges, the former with tiiedian series of \vhitish spots; anal blackisli brown 
with median longitudinal dark band; pectorals and ventrals pale 1ike.belly. 



310 BULLETIN O F  T E E  UNITED STATES E'ISR COBINISSION. 

T h i ~  large and brilliant spchcies, rle~cribetl originally froni tllese islantls, is very cSommon in the 
markets of Honolulu and I-Iilo, froln \vhich places we Itave nuil~erous specinlens 5.8 to 15.75 inclies 
long. 

Ju~ise~tlotixiiCuvier & V~rle~lcicr~rtcs, Hiut. Nut. I'oias., XIII, 455, 1830. Sandwich Islands; Jcllkins. Bull. U. S. Fish Comm., , 
XXII, 1902 (Sept. 23, 1003), 4G1 (Honolulu); Suydcr, 01). cit. ( J ~ I I .  13, 1'J01), 5'28 (1Io11olulu). 

Genus 168. COBIS LaoBpBde. 

Body compressed, oblong, covered with motlc>rate or slnall scales, 50 to G 9  in tlre lateral line; 
head sc*aleless; lateral line not interrupted; posterior can511e toot11 al)sent or not; tlorsal ~ x ,  12; anal 111, 
12; anterior dorsal spines usually produced and flcxil)le; caudal rountletl. 

I'olynesia, the species few; deeply coloretl fishes of the coral reefs. 
The genus Coris, as understootl by G<~nther, differs fro111 Il(tlicltu9res in its snlitll scales. I t  c a n -  

])rises a great variety of forms, a r d  is divisible into ($ well-111arked genera or subgenera, as follows: 

n. Scales i n  lulcrul lillc 50 to 85. 
0. l'osterior c~rt~inc obsolete; I~errd ~ i t rked;  (:t~ndrrI ro~rnde~i; scirles GO.. ........................................ Cori8, 1). 510 
110. I'osterior cuninc p re~e~~t .  

c. IIcrrd r v i t l ~  t i  pulclt of $orle.v bchjr~cl the eye; c i~udnl  rounded; sculcv 50. ....................... .O~~Iilhal~~~olrl,ia, p. 310 
cr. IIelrd entirely nukrd. 

(1. Cundul rollndcd or trullcate. 
e. ScrrlesWtoG5 ...................................................................................... Ifcnricuris, p.310 
re. S c ~ i l e ~  70 to 85.. ........................................................................................ Jnlie, 1). S(M 

tld. Cirr~d~il  forked, the lobes ~ n u c h  ~iroclucccl i n  t11e adult; SCIL~CH 7 3 . .  ............................. .l'r~~.~t~Io~ori.Y, 1). 310 
trrr. Sc~rles in lrttcrnl line ubout 120; body oblox~g; heud nnkcd: 110 posterior callinc.. ................. . l Io lo! j~)~~~~osi i s ,  1). 910 

Of tl~t:se groups we here recognize Coris, Julia, 0plliulmole~ii.u (lirteolttltt), ant1 I/olo~yn~rroaus (fnaci- 
nlus) as distinct genera. I t  is not unlikely that I'seudocoria (1ic.leroplerci) is entitled to,sinlilar ranli. 

Coria LrrcCpi.de, IIist..Nut. I'oiw., 111, 1801, YB (aygula). 
Iler,~icoria. Bleeker, Consp. UPJI. Labr. 111 Vcrsl. Kon. Akucl. Wet., XIII, 1862, 99 (Ilaliciiares auriegalrcs): Blcckcr, I'roc. Zool. 

Soe. London 1861, 410413; Bleeker, Atlas Ichtlly., I, 105, 1862. 

a. Solrlc 60 to 65. Colors brlgllt. 
b. First 2 urltcrior spines removed Iron1 ant1 lol~ger thun the others; body ctecpcst about over tniddlc of pcctort~l. 

... c. First clorsal spine considerably produced, its length ~ u c h  1e.w thuu 2 in head; eye srnnll, 0.4 in  Ilcad b(illie?bi, p. 310 
cc. First dorsal spine not mucbh produced, considerubly over 2 in he~~d;  eye larger, 6.4 in Ilca(1. ............. .roscu, 11. 511 

bb. Fimt 2 anterior spi~ies 11o1 removed from or longer th~rn the othcrs, rutl~cr shorter; body clcepcst tibo~~t 
over origin of anal.. ................................................................................... .r'cl~~hst(i, 1,. 312 

a($. Scales 60. Color elliefly blackisll .......................................................................... .crygtrla, 1,. 313 

246. Coris ballieui Vaillant Ganvage. I'late SSSII.  

Heat1 3.5 in length; tleptll 3.4; eye 6.4 in head; snout 2.8; tl~outll 5; interorbital 5.2; 1). ts, 12; 
A. 111, 12; scales 5-53-18. 

I3ody elongate, oI)long, tlcepest allout ~liidtlle of pectoral; heat1 longer than deep, pointctl; ~llollt  
long, pointed; tnor~th horizontal, upper jaw sliglltly prc~ducetl; lips thick, firshy; teeth strong, caonic,, 
tlirectetl forward; 2 large canines in front of each jaw clirectctl forward, tl~ose on lnantlible iittiug ill 
I~ctween upper pair; eye rather k~rge, posterior rill1 about lr~itlclie of longti1 of head; ~)reoperc[~lar lldj, 
t l ~ i n ;  interorbital width <4rvated, convex; tlostrils close together in front of eye, anterior in sltort 
tu1)e; first tlorsal tipine clot~gate, lilanicntou~, 3.7 in l~otly; longcut dorsal ray 2.2 in 1lc:ul; tliirtl :unal 
spille longest, 4.3: longest atla1 ray 2.25; caudal rounded, 1 . G ;  ventrals long, liointetl, 1.7; s t ~ ~ l e s  rather 
large, thin, cycloitl; lateral line Iligh aloi~g bacli, descending below last dorsal rays to tiiiddle of sides 
of cautlal petlunc.le. 

Color in life (KO. 03260) light olivc2-brown, with a silver streak 011 each row of ~cales, about 22 in 
number, some ~ca les  with a light I~lnish-green central spot fornling irregular stripes, tlrc one above lat- 
eral line most distinct, the interspaces fornling golden stripes; behind tip of pectoral abont 5 short 
vertical irregular l~ars  of golden, alternating with violet, brliind these faint violet stripes alternating 
with 3 golden ones; base of anal violet; breast and I~elly white; head goltlen olive. x i th  blue dashes 
and stripes, 2 across lo\ver jaw nleeting to snrrountl a white area, 2 behind tllesr across prtb- and sub- 
opercle; first tlorsal spine tlusky, a jet black I~lue-cdgetl spot bellintl it; dor~a ls  with I 1)roatl ant1 3 
wavy narrow stripes of sky blue, with golden interspaces; cautlal golden yellow, with 5 sky.blue wavy 
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crossbars: anal like dorsal, the bands interiorly parallel witli tllc ~nargin, posteriorly runni~ig upward 
and backward; pectoral pale yellowish, the base ilusky; veiitrals rcddish, tlie outer ray dusky; iris 
orange pink. 

Color in alcohol, dull brown, side with narrow longitudinal dull purplisli brown lines, broadest 
on back; head brown with leaden streak froiii corilc?r of nloutl~ to eye, another fro111 corner of niouth 
back over preopercle; and still otliers below eye, on opercle, ant1 n1andil)le; vertiocl fins pale grayish, 
tlorst~l with blackish spot a t  bases between first 2 spines; sl~iiious clorsal gray with 3 narrow pale or 
light gray lines on outer portion, below whicli are gray blotcl~es and longitudinal streaks of gray; anal 
gray with oblique whitish crossbars; caudal gray with darker blackish edged vertical cross bands; 
pectoral and veritrals pale, the latter with dusky edges. 

Described froni an example (No. 05326) froin Honolulu. 
l ta t l~er  coninion. Dr. Wood's lionolulu collection contained 1 specimen, and we obtnined 18 

at Iionolulu ant1 3 a t  Hilo. The rllliatrous also secured specimens :lt 1Ionolulu. Thc nui~~crous sl)eci- 
~nens  examined range in length from 6.5 to 11.5 inclics. 

Coria bnllier~i Vtbilltir~t & S I L ~ V I L ~ C ,  HCV. Mag. Zool., 111, 1875, 28i, Sandwich Islands; n~)t Jt~lix bd lb i i i  Vnilltbnt B Suuvugc. 
Cori8 8ehorti?ialal~dii Stcillducllncr, 1)elrks. Ak. FVist. Wiclr, LXX, 1900, liO8, ttif. V, lig. I ,  Honolulu. 
ITcn~icoris bnillier~i, Jenkins, Bull. U .  S. F~sh Cornm., XXII ,  10D2 (Sept. 23, 1903), 4G1 (Ilonoluhr). 
ITen~icoris ballieui, Sllydcr, up. cit. (JILII. 19, 1901), 528 (IIonolu111). 

247. Coris rosea Vaillarit & Sauvage. "Afalamc~lamn." Fig. 132. 

lIeatl 3.35 in length; depth 2.75; eye 5.4 in head; snout 2.8; mouth 4.7; interorbital 4.6; D. 
IX ,  12; 11. 111, 12; scales 5-53-18. 

Body elongate, oblong, deepest about rnicltlle of pectoral; lieacl longer than deep, poinkd; s n o ~ ~ t  
long, pointed; mouth horizontal, jaws produced, equal; lips thick, fleshy; teeth conic, strong, directed 

Fro. 152.-Corix vosca Vaillt~l~t B Rtnlvagc. Type of ITctnicoris kr l r i~~io~r i s .  Figurc not quitc nccr~rt~te in proporlional 
~nens~~rerncnt~. 

for\vartl; 2 largbre c-anines i r ~  front of upper jaw tlirected forward; 2 1:~rge canines in front ol' ~ i l a ~ ~ d i b l r  
directed forward, fitting in hetwcei~ upper pair; rye lather large, high, a little before n~idtlle of head; 
preopc.rculitr fl;~p rou~hled, the margirl thin; ilrterorbital width clevatecl, con\6x; nostrils close together, 
anterior in  short tube; first dorsal spine longest, 2.8 in Ileacl; longest clorsal rays about ~ilitldlc, 2:l; 
third anal @pine 3.75, longest; ~ilid(lle anal rays longest, 2.3; canc1:ll rountli~d, 1.6; pccntori~l l~oi~iietf, 
l.G; ventral pointed, 1.8; ventral spine weak, 2.3 in  longest or first ray; swles ntther large, thin, 
cyc4oid; lateral line high along back, ilescerldiiig below posterior tlorsal rays, tlicn running nlollg u~id-  
dle of side of cauclal peduncle. 

Color i n  life (No. 03268), bright brownish pink, a large golden area above pectord; side wit11 about 
24 curly white streaks running along rows of scales, these yellow in the golden area, the streaks above 
lateral line rnost distinct; head golden olive, with vague bluish sllades; upper part of opercle bright 
yellow, bluish shades placed ~ n u c h  as in C. bnllieui; a bluish streak fro111 eye to first dorsal spine; no 
black spot on front of dorsal; iris red; dorsal witli a row of bluish spot8 a t  base, a broad blue band just 
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below tlre rrritl(lle, a narrow blue 1)and above it, the iili otherwise golden; cautlal golden with 3 narrow 
pale bluish bands; anal violet at base, tlren golden, then a violet stripe, otherwise golden; behind mid- 
dle of anal violet streaks run obliquely; pectoral pale yellowisll; vcr~trals reddish. 

Anotlier example (No. 03310) is richer red, the yellow or golden area above pectoral absent, the  
curly white stripes most distinct on under part of side; only tips of first dorsal nieinbrane black, edge 
of fin with diwlies of bluish purple. 

Color in alcohol, dull brown, many narrow brown lirles longitutlirlally alo~lg sitle; head oniforr~r 
dull brown with indistinct darker colored pattern rhown i11 figure of C. brtllieui by Steintlachner; fills 
pale brown, inarginal or outer portion of dorsal with 4 narrow pale brown longitudinal lines; anal 
unifonn pale brown; taaudal pale brown with 3 or 4 indistinct pale crossbars at  base; pectorals antl 

. and ventrals pale uiiifor~il brown. 
Described from an exarnple (No. 2652) titken a t  I-ionolulu. 
This species is near C'orix ballic,ui. I t  differs irl l~avirig the first tlorsa! spine sliort, the color paler, 

arid the niarks on anal ant1 caudal indistinct. Rather conilllon a t  Ilonolulo. 
We have 20 specimens, 17 fro111 llonolulu ant1 3 fro111 Ililo, 6.6 to 10.4 illclres long. 

Coria (IIcrnieoria) maeu Vtrillu~lt & S I L U V I L ~ ~ ,  Rev. B I I L ~ .  Zool., 111, 286, 1875, Sandwich Islands. 
Coris f~r!/ealf!o-strir~tcLs Steil~dticlir~cr, Dcl~ks. Ak. \Viss. \Vietr, LXX, 507, ttrf. 111, fig. 1, 1900, Honolulu. 
Ifelemiroris ke1elj)iotris Jcl~kir~s, Bull. U. S. Bivl~ Colum., XIX, 1890 (>Lug. 30, 10M)), 51, fig. ti, Honolulu. (Typo, No. 6049, 

L. S. Jr. Uuiv. Mus.) 
IIcv~icoria urgc?iteo-alricitua, Jcl~kir~s, Bull. U. S. Fish Comni., XXlI, 1'JO:! (Scllt. Z3, 1003), ,161 ( I lo~~o lu lu ;  I)r. Wood). 
Ifmnicoris roseu, Sl~ydur; op. cit. (Jli11. 19, I'XN), 628 (1-Jonolnlu). 

248. Coris venusta Vaillarit & Sauvage. Plate SSSl and Fig. 133. 

Head 3.5 in length; depth 3.4; eye 5.7 in head; snout 3.2; ~nouth  5; interorbital5; 1). IX,  12; A. 
I 11,12; scales 5-52-17. 

Body elongate, conl~)ressetl, tierpest iil~out origin of nllal; lleacl itruch lo~iger thir11 Iliglr, ~~oirited; 
snout long, jaws producetl, equ:il; 111out11 su~all,  1roriaont:il; lips thick, fieslry; teeth titrorig, dilectetl 
forward; 2 canines in  front of each jaw directed forward, the lower fitting in 1)etween upper; eye snlall, 

\ 
FIG. 135.-Co1.in r* ritmtu V~rillar~t & Stillvagc. Type o f  II<s~icorla rc71ardir~s Jenkins 

its povterior rill1 in  center of length of head; interorbital space broad, convex; nostrils strlall, anterior 
in  very sliort tube; posterior dorsal spir~es longest, last 2.8 in liead; 1onge.rt tlorsal ray about 1.8; tllirtl 
anal spine 3.2 in head; longcst anal ray 2; pectoral 1.5; ventrals long, poilitecl, 1.2. 

Described from an exainple (Ro. 4569) from Ililo. 
Color in lifc, brown (No. 6133, L. S. Jr. ITiiiv. Mus.), dark above, light below; a bright reti band 

frorn eye along lateral line to its downward bend; a bright red band fro111 opercular flap extending 
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backward to tip of pectoral, from which it is broken up into a series of short oblique crossbars on every 
alternate row of scales, becoming less distinct toward caudal peduncle; a bright red band curving 
downward just below anterior portion of middle line of body, becoming indistinct about. below verti- 
cal from twelfth dor~lal spine; another bright red band,from axil curving downward and extending 
backward to about second anal ray; a bright red band from angle of mouth curving upward to lower 
lnargin of eye and down to edge of opercle just below flap; a bright red band from a short distance 
behind symphysis curving upward over cheek and downward acaross middle of posterior margin of 
opercle on to breast to a point just behind base of ventrals; a bright red band on each side of middle 
line of throat; a short red bar at symphysis; a red.spot just above and back of eye; anterior portion of 
opercular flap scarlet, bordered posteriorly first with black then wit11 bright yellow; spinous dorsal 
with a longitudinal band of red on middle portion, which on soft portion is broken up into small \vavy 
lines and reticulations. 

Another example (No. 03351) with greenish-olive side; a pink-red baud along lateral line fro111 
back of eye to middle of length, then fading and running above lateral line to caudal peduncle; anotl~er 
similar but broader band from gill-opening just above pectoral to middle of length, \\,here it breaks up 
into spots; between these 2 a series of 5 or 6 small red spots; a narrower red bantl from axil along lower 
part of side; head greenish-olive, a broad bluish wliite bar frorn eye forward and downward to lip, a 
silnilar one under eye forward across cheek and meeting its fellow on lower jaw; baseof pectoral bluisll 
wit11 retlclish auterior border. 

Color in alrohol (No. 04569) dark brown; a pale creamy band from eye along back, another fro111 
corner ol mouth, touching eye, back and down across opercle toward base of pectoral; sitle of 11ead 
below with convex creamy band running down on side of chest bellinti ventral; operc-le with large 
creamy blotch, angle of flap narrowly black; 4 pale creamy bands radiate from above base of pectoral 
along side a short distanc:e; vertical fins dark gray; spinous dorsal with median whitish longitrltli~lal 
line for short distance giving place posteriorily to dark; soft dorsal with clusky l~rown blotches ant1 
marblings; anal with blotches at base, the marginal portion with narrow oblique blackish lines; cautlal 
with dusky crossbars; pectoral and ventrals plain pale brown. 

In  our smallest example (No. 404) frorn Ilonolulu, tl~ere is a black spot at bases of last 2 dors~l  
rays. 

This species is generally common on the coral reefs about I-Ionolulu. I t  is a well-known fish ant1 
was formerly su1)posed to have medicinal value. I t  bears much resen~hlance to Julis 7ttulticolor of 
liiippell, a species of still earlier date. 

We have 30 excellent specilnens (including the 12 exarrlples obtained by Ilr. Jenkins), all froni 
Iior~olulu but 1, which is fro111 Hilo. The Blbalroas also obtained it at IIonolulu. 

Coricr trcv~~ist~t \Tt i i l l t~~~t  k SILISVII~C,  Rev. M B ~ .  Zool., 111, 1875, 286, Hawaiian Islands. 
F Coria sbullicolor Stci~idachncr, Ilenks. Ak. Wiss. Wicn, LXX, 1900, 607, pl. v, fig. 2 (Honolulu; Lt~ysan! ; nnt of 1Luppell. 
IIc~isicoria rclt~cdius Jcnkirlr, Bull. U. S. Fiah Comns., XIX, 189!1 (Ang. 30, 1900), 49, Ag. 5, Honolulu (Type, No. 6183, L. S. JI.  

Uniu. Nus.); Jctikins, op. rit., XXII, 1902 (Scpt. 23, 1903), 461 (Honolulu). 
IIev~~icoriar vcnuetu, Snyder, 01). cit (Jan. 19, 1904): 6!! (Honolulu). 

249. Coris aygula Lac6pBde. Fig. 134. 

Ilcad 3.75 in length; depth 3; eye 7 in head; snout 2.5; interorbital 3.65; depth of caudal pedunclo 
6; 1). IX, 12; A. 1x1, 12; scales 5-61-24. 

Body ~no$erately compressed, dorsal contour ascending rapidly from tip of snout to insertion of 
dorsal, ventral outline mure gently and evenly curved; snout sl~oit, bluntly pointed; jaws equal, 
lower lip thin, divided into 2 lateral pendant lobes; teeth closely oi,posed or coalesed at b:ree, the 
points distinct, in a single series; 2 strong blunt canines on tip of each jaw, 2 or 4 srnaller teeth in IL 
row behind the canines; no posterior canines present; prcopercle entire; opercle with a broad flap, 
its le~igtll 5 in Ileati; interorbital spacse convex; caudal peduncle deep; gillrakers on first arch 6-i 11, 
~noderately long, slender, pointed; pseudobranchi~r: large; dorsal spines long and slender, not p u ~ i g c ~ ~ t ,  
the longest 2.5 in head; longest dorsal ray 1.8; anal spines similar to those of dorsal, the rays equal to 
those of dorsal in length, the membranes of both fins thick; outer rays of \.entrals lengtllened, the 
fins reaching base of first anal ray; scales moderate, much reduced on nape and on pectoral region; 
dorsal and anal fins without basal sheath; small scales extending far out on interradial membranes of 
caudal; head naked; lateral line complete, abruptly bent downward below base of soft dorsal. 
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Culor in life, deep green, the scales edged wit11 brownish; a bluish-green vertical band behind enti 
of depressed pectoral; caudal wit11 a was11 of blue on posterior parts; dorsal ant1 anal \\sit11 golden 
brown reticulations. 

Color in alcol~ol, unifonn l~lue-black, the sc:ales with a sornewl~at lighter ctlgc, llle fins 11luc11 
darker than the body. 

This species, liere t1escril)etl fro111 a largc esantl)le fro111 Waka~ioura, Japan, has been once recorded 
from I-Iawaii by Afr. liowler; a record open to doubt, however. 

FIG. 134.-Coria fi~galo 1,nci.pOdc; t~ftcr Jordr~n und Snyder. 

(:oJ-ix aygulu Luci.pL'de, Elitit. Nut. I'oitin., 111, !I(;, p1. 4, fig. 1, 1801, Ile de France; Giiiltl~cr, Cut., TV, 1862, 201 (Red Sell; 
Illflitr; Auutrcilis); Day. Fish. Inditi, 408, 1877, (with $1 figure reprcselltil~g cion~c 811ecies of NoEo!l~~n~roxri~); Fowler, 
I'roc.. Ac!. Nut. Sci. I'hila. 1900, 610 (Stir~dtvich IsIILII~~);  J O ~ I L I I  'E: Snyder, I'roc. 11. S. Nut. MIIS., XXIV, 1802, 641, 
fig. 9 ~Wtrktrnoura, Jupat~). 

Cwix f~,ngr~lnl(i LacCpOtle, Hisl. Nut. I'oiss., 111, 116, 111. IV, fig. 2, 1801, Ile de France (dorur~l x11ines llot ~~roduced). 
.Jtrlix(/il>bifn,nx Q11oy & Gttimt~rA, Voy. Astrolr~bc, I'oiss., 707, pl. X I X ,  l ig.  3, 1830, Ile de France. 
Jtclis coriu Cuvicr Q Vulencieniics, Hisl. Net. l'oiss., XIII, 491, 1839, Ile de France. 

Qenns 169. CHEILIO (Commerson) LacBpbde. 

13otly elongate, co~n~~resscd,  coveretl wit11 rather small scbales, 45 to 50 in the lateral line; lateral 
line continao~ts; cheeks scaleless; a few rudi~nrntary scales on the oljercle; teeth ~itnall, in one st.ric.5; 
no posterior canines; dorsal spines flexible; fins not protluced; dorsal IS, 13; anal 111, 11. l'olyneaia 
to Africa; apparently a singlc species, varying rn~uch ill color. 

Cltc,ilio (Cot~~~rtt~rsoll) LtioCl~ddc, Ilist. Ntit. I'oiw., IV, 432, 1802 (ar6ratux). 
I l o r t i r i l i n  Swainson, Nnl. Ifist. Fixlieu, 11, 288, 1839 ( , ~ ~ i t l u t t ~ ~ ) .  
1Ctipes~ia Swuirlson, Nal. Hist. Fiullca, 11, 'LS'!, 1839 (ft~sfirrriia). 

250. Cheilio inermis (J'orskBl). "Kup6n3,6u." I'late X X S I I I .  

IIcaci 2.8 ill lerlptll; cleptll 4.6; eye 9.G ill head; sriorlt 2.28; ~llaxilli~ry 3; interorbital 6.6; I). IX, 13; 
A. 11,12; scales 538-10. 

Body very clougate, corriprc~ssetl, deepest a t  pectoral; ul~per  prolilc oC l~eatl coltcave, tllrn c-unves 
to occ.iltut; ~noutli  large, upper jaw sligl~tly projecting; snout a~l t l  jaws l?oclucetl; ~ltasillary reaching 
u~lder  posterior nostril; lips thick, fleshy; teeth strong, conic-, interorbital witlth k)ro:itl, convex; 
nostrils small, close together, posterior a little less than eye dian~eter from front of eye; 111argin of 
preopercle undulate; tlorsal spines pungent, tips flexible, lottgest 3.8 in head; longest dorsal ray 5.7; 
longest anal ray 3.7; margin of caudal a little convex, 2 i n  heatl; pec4,or~al small, 2.5; ventral8 4.25; 
scales large, thin; lateral line almost straight to base of caudal, tubes very arborescent. 

Color in life (No.0324), olive-green, varying toward rusty red, eadl scale with a Inore or less 
distinct curly blue spot, bluish shades predominating below; head with various streaks and reticula- 



FISHES OF HAWAIIAN ISLANDS. 315 

tions of olive, I~ro\vnish and pearly blue; nliddle of side with a narrow dark streak which breaks up 
posteriorly into a.row of blackish spots; dorsal light orange, the color forniing reticulations around 
pearly spots; anal similar; caudal dirty, olive-pray; with a paler cross shade; pectoral and ventrals 
colorless. 

Three smaller examples (Nos. 03245,03246, and 03247) have the ground color light olivaceous 
orange rather than greenish, a dark lateral band 1nuc11 more distilmt and traceable r~cross eye to tip 
of snout; dorsal plain translucent without trace of spots or reticulations; caudal dull green, the dark 
lateral band for~ning a dark mesial shade to its tip; anal and pectoral colorless; vent and anal spine 
light blue; ventrals light blue, lower ray of pectoral blue; No. 03244 has a brown spot a t  axil, the 
otliers recltlisl~ spotu. Another (No. 03348) bright golden; snout orculge; lateral stripe black, nlore or 
less tlisti11,ct; fins plain golden; a few pearly blue spots on scales of lo\jrer parts. 

Example No. 03039 had a large black blotch on each side when fresh, and one taken at  Honolulu 
July 19, 1900, when fresh was bright leirion-yellow over whole of body and  fin^, with the usual row 
of black spots. 

Color in  alcohol, uniforin brown above, abdomen whitish; blackish blotcli above tip of pectoral, 
with several white scales; fins pale brown, dorsal and anal with pale oblique crossbars, caudal with 
brown spots on memlnane. 

This specie3 is subject to great variation in shade of color. I t  is cornlnon in the ~narkets a t  IIilo 
and lio~lolulu. Our collections contain 62 specimens from Hor~olulu (12 collected by Dr. Jenkins 
and 1 ljy the Albulross ill 1896) ant1 4 from Hilo. These are 1.8 to 16.5 inches long. Comnlon a t  
Samoa. 

Lcibrtia i?ber~~iis Forskiil, Dcscript. Animal., 34, 1775, Red Sea. 
I,(ibrt~a haasek Luc(.pi.de, Hist. Nut. Poias., 111, 513, 1801; $liter ForskPl, Arabian Sea. 
Clrcilio t ~ ~ i w i t r ~ s  Li~efi~Ode, 01). cit., IV, 433, 1802, Ple de  France; Quay cF, Gnim~lrd, Voytlgc dc  I'Urnnie, Zool., 274, pl. LIV, 

fig. 2, 18'24 (Jlaui;  Hawaii): Cuvicr & Valc~lcientlcs, IIist. Nut. I'oiss., XIII,  1,937, 341 (Ile de  lpnuloc). 
Clicilio f~asctie Lr~cfipBdc, 01). cit., IV, 433, 180'2, Ile de  France; Cuvicr S: Vnletlciclllles, XI11,1839, 349 (snmc type). 
Lubrzis frin~onriia Hiipl)cll, Ncuc Wirbclthierc, Fischc, 5 ,  p1. 1, fig. 4, 1838, Djidda, Massuak. 
Ihnirilia uurctlris, S w u i ~ l s o ~ ~ ,  Class. Fish., 11, 228, 1839. 
E~ij~~*nriuJfisifor~!ii~,  Swaillson, op. cit., 11, 232, 1839. 
Clieilio cya~rockluris Cnvier B V~~lenc ic~ lncs ,  IIist. Nnt. I'oiuu., XIII,  546, 1839, Ile de  France. 
ClicilioJorskalli Cuvier & Vtilcncienncs, op. cit., XIII, 319, 1839, Red Sea. 
Clreilim Iro~lichrysos Cuvicr & V~rlencicnllcs, op. cit., XIII,  351, 1839, Sandwich Islands. 
Clreilio tliridis Cuvicr & V~~lcl~cicrltlcs,  op. cit., XiII,  352, 1839, Vanicolo. 
Clreiliomieroato~~za Cuvier & V ~ t l e ~ l c i c ~ ~ ~ ~ c s ,  011. cit., XIII, 353, 1839, India. 
Clreilir~ mwioaus Je l~y~rs ,  Voyngc l3crcgle. Fisl~.,  102, I84!2, Japan. 
CI~cilio i,ic,r~nis, Itich~~rdsorl, Icllthy. Chi~lrr, 258, 18-16 (Csllton); Bleekcr, Atlns, I. 82, 1862, pl. 31, fig 4 ( J s m ,  Bawnin, 

S l l m ~ ~ t n ~ ,  Celebes, T ~ I ~ ~ I L ,  Tcr~lntc, Amboyll~l, J3ut1da, Cemm, Gorclm, Boro, Tiulor, 1,etti); (;ii~rthcr, (:ILL., IV, 19.1, 
18m (bloilumbique, Bliicassur. Amboynn, Pl~ilippillcs. Ancityr~m); Kl~lnsingcr,  Vcr l~.  Zool. Bot. Gca. \Vicr~, XXI,  
1871, 530 (Itcd Sen); Streets, Bull. U. S. Nut. hfus., No. 7, 65, 1877 (Honolulll): I)ciy, Fislr.I~ldin, 407, ])I. 88, lig. 4, 1,977 
(blul~ty Arcilipelago): Fowler, Proc. Ac. Nut. Sci. l'hils. 1900, 511 (Ss~ldwicll Isls~lds): Steirldnch~~or, 1)c~rlliu. ~ k .  
Wiss. Wicn, LXX, 1900. 507 (IIorloiolu); Jordan & l':vcrmnn~l, I'roc. IJ. S. Nut. blow., SXV,  lW:i, 5R5 (Formosu): 
. le~rki~ls,  I31rll. U. S. Fish Comm., XXII, 1 0 2  (Sept. 23, 1903), 462 (Ho~~o lu lu ) ;  Snyder, op. cit. (.Jsll. 19, 19M), 828 
( I I o r ~ o l ~ ~ l ~ l ) .  

Clieilio aurclltix, i'ctcrs, M O I I U ~ Y ~ .  Ak. Wiss., Berlin, 1855, 463. 
Clieilio bicolor Biutlconi, Mcm. Be. Soc. Bologll., VIII, 1859, 46, pl. 25. 

Genus 160. CIRRHILABRUS Schlegel. 

Body compressed, oblong, covered with large sc-ales, 30 to 25 in the lateral line; lateral liae 
intcrrnptcd; forellc;~cl not elevated nor trerlcl~ant; cheeks ant1 opercles wit11 inlbricated scales; prco- 
perclc serfitted; tcetll in one series, with canines anteriorly; no posterior canine; D. xr, 9; A. 111, 9; 
ventrals ii~ucli proclucetl ( Cit~rl~ilubrus), or sliort (Clicilinoides). 

25 1. Cirrhilabrus jordani Snyder. Plate 42, fig. 1. 

I-Ieacl measured to end of operc-ular flap 2.8 in length; depth 3.45; cleptll of car~tlal peduncle 7; 
lengtlr of snout 3.1 in head; eye 4; interorbital space 4.3; D. X I ,  8; A. Iri, 8; scales in lateral line 
1618;  between lateral line and dorsal 1; between lateral line and anterior part of anal 5. 
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Snout pointed; cleft of mouth 1.3 in eye; 6 rather widely spaced canines in upper jaw; inner 
pair projecting forward; the otllers, of which the outer pair arc mc~cll the longer, curve outward 
and backward; 2 snlall canines in lower jaw; no posterior canines; other teeth very srnall, sharp, and 
closely apposed; preopercle with a finely serrated margin. Cheeks and opercles with scales; bases 
of dorsal and anal, each with a row of long, pointed scales; 3 large scales covering the greater part of 
l~asal half of caudal; dorsal and anal fins high; dorsal spine3 slender, the longest (posterior ones) 
equal in length to twice diarneter of eye, each with a fleshy, spine-like prolongation, a continuation 
of the thickened membrane surrounding the spine, extending upward and backwartl ant1 acting as a 
support for the membrane which extends above spines; first ray equal in  height to preceding spine 
and its thickened attachment, the following rays gradually growing shorter; anal spines wit11 thick- 
ened membrarlous attnchn~ents similar to those of ilorsal, the rays longer than the spines, their length 
contained about I .5 times in head; caudal rounded; ventrals sharply pointed, not greatly elongated, 
reaching to vent when depressed; upper rays of pectoral longest. 

Flesh color in alcobol, probably red in life; a pale purple stripe intlistinctly outlined exte~~tl ing 
along body between base of dorsal and lateral line; a few srnall white spots scattered along back above 
lateral line; 3 distinct, narrow, light stripes along side of abdomen. Fins plain, probably yellow in 
life; anal with a narrow tlusky band on margin. 

The specirnen describetl is ;L male, type, No. 50878, U. 6. Nat. Mus., f ro~n  All)atross station 3876, 
between Maui and Lanai; depth 28 to 43 fathoms. 

Other examples, females from the same locality, among them cotypes, No. 7728, Stanford U~liver- 
sity, have the spirious dorsal lower than the rayed portion of the fin. T l ~ e  tlrickenetl ~)ortions of the 
1nen11)rane are less developed. The anal has no dusky border. 

The following n~easurements of the type and cotypes are given in hundretltl~s of the length: 

Length from ti of ~ n o u t  to b118e of (~atid~rl,  in millimeters.. .. 
Length of lieu({ including openauIr~r flap.. ................... 

........................ Lengtlr of longest (11th) dorulrl spille. 
........................... Length of l o ~ ~ g e s t  (1st) dorvri rriy.. 

............................ 1,eng h of longest (3d) I L I I I L ~  8pi11e 

............................ Length of longest (4111) nllul nly.. 
.......................................... Length of arrndal fin 
........................................ 1,crlgth of ~~eetorttl  lin. 
....................................... Lengtli of ventnll fin.. 
........................................ Nllrnbcr of doratll rrrys 

.......................................... Number of trntrl niys ............................. Nnlnber of scalzs i n  11rte1-111 lillc.. 

No. 2. 

This sl)ec*ies belonp \with Clteili7~oitEev Bleeker, a section of the gc.nus C71rrl~ilab1.~u, having short 
ventrals. 

~~r~kiltcbrus.jorda?ii  Snyder, Bull. U. S. Fiblr Comm., XXII, l'N2 (Jan. 19,1904), 5'9, 1t1. 10, fig. 18, Albatross Station 3876, 
between Maui and Lanai. 

oenns 161. PSEUDOCHEILINUS Bleeker. 

Body compressed, oblong, covered with large scales; lateral line interrupted; cheek with 2 series 
of large scales; preopercle entire; teeth in a single series; the upper jaw wit11 a pair of very large 
canine teeth bent outward and backward; no posterior canine tooth; l o ~ e r  jaw not protlucetl back- 
ward; 9 dorsal -spines, snbequal in length; 3 anal spines, the nliddle one the longest. 15ve with the 
csornea peculiarly ~nodified. 

IJarr~tloc/ceiliiitia' Blceker, I'roc. Zool. Soc. Lond. 1861, 409 (Clieili~irla' Imut:?wia). 

cc. 15ody cornp~rrirtively dcndcr,  depth nboot 3.8 in length; eye 4.5 in head; gupe reaching nnterior mnrgilr of orbit. Color 
in life, body dull brick red; belly rrnd bt~sc of anal pfrlc purl)liuh; rrbout 7 lo~~gi tudinnl  yellowish strerrks r~long 

..................................................................................................... side et~clsitltrs, 11. 317 
NL. Horly deeper, depth about 3.2 in length; eye larger, 5 i n  l~mid; gape not reuchiug rlnterior margin of orbit. Color in 

life, brownish red, anterior half coppcry, the  posterior half grayish; side of body wit11 8 dark longitudir~~rl 8tripcs. 
octota?ria, p. 317 



BULL. U. S. F. C. 1903 PLATE 42 

1. CIRRHILABRUS JORDAN1 SNYDER. 

2. HEMIPTERONOTUS JENKINS1 SNYDER. 

A .  HOEN & CO.. LITH. 
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PSEUDOCHEILINUS EVANIDUS JORDAN & EVERMANN. TYPE. JULIUS ~IEN.co.LITH N y  
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252. Pseudocheilinus evanidus .Jordan & Evernlann. Plate 43. 

Ilead 3 in length; clepth 3.8; eye 4.5 in I~eatl; snout 3; preorl)ital 0.2; interorbital 5.5; D. rs,  11; 
A .  111, 9; scales 2-25-6. 

Body short, deep and compressed; head long, conic; snout long, sl~arply conic.; anterior profile 
rising in a relatively straight line from tip of snout to nape, tl~ence grntly convex to base of ~ u t l a l  
pedunc.lc; ventral ontline less convex; lnoutli large, horizontal, below axis of body, gape reaching 
:ulterior line of orbit; upper jaw with 3 pairs of anterior canines, outer strongest, curved out\vard ant1 
bacskward; lower jaw with a single pair a t  tip, siniilar to inner a.bove; jaws laterally with R singje 
series of s~nnller conic teeth; preorl~ital narrow, oblique; eye high up, its lower border on :&xis of 
body; interorbiLa1 space rathcr broad and. flat; depth of caudal peduncle t~bout 2 in Ilea({; scales large, 
snrfac-es finely striate; head, nape, and breast with large scales; lateral line follo\ving contonr of 1)a(.k 
until under base of sixth dorh:iI ray, where it is interrupted, re:lppcaring 2 rows farther do\vn and 
continuing on 6 or 7 scales to base of cat~d:jl fin; fins ra t l~er  largc; dorsal spines son~cwllat greater than 
eye in lengtl~, spines with a sheath-of large scxles reaching nearly to their tips; soft dorsal ant1 anal 
with a lower sheath; soft dorsal elevated, rays equal to snout and eye; anal sin~ilnr to soft dorsal, 
second spine strongest, nearly as long as snout; anal rays so~newhat longer, equaling those of soft 
dorsal; caudal ronnded, its length 1.3 in head, its base covered \vith very large, thin sc-ales. 

Color in life, a(-cording to Mr. Sindo, body dull brick-red; belly and base of anal pale ~ ) u r p l i ~ I ~ ;  
about 17 thin, thread-like longitudinal yel lowi~l~ streaks along side anteriorly; dark grcvnixll 1)lotches 
above eye ant1 on snout; a bl~lisli Ilorizontal bar on r l~eek,  1)elow wl~icll is a yellow bar; ~netlian line 
of throat and tip of snout brick-red; etlgcs of opercle anti preopercle bright purple; a purple stripe 
with retldish edges through mitldle of dorsal fin, below xvl~icl~ the color is dull 1)ric.k-red, like that of 
body, and above which the spinous dorsal is orange-yellow, the margin of the ~~lenlbranes bright 
cardinal-red; above tlicl purple streak in the soft dorsal is a bright yellow stre:tk, abovc which the Em ix 
cardinal-red, fading g~adually upward; dorsal rays purplish; tip of soft tlorsal some~rhnt red; caudal 
rays purple, the ~nembri~nes innnediately next to the rays yellow, ~nitldle part (11111 brick-red; anal 
same as caudal; ventrals pale purplish; pectoral pale; iris scarlet-red. 

The salno specin~en after having been in spirits Inore than a year has the body light l>ro~\~nimll 
blue; a pale stredk along each row of sctlles, bat  no trt~ce of the narrow yellowish streaks above noted; 
top of heat1 ant1 upper part of cheek dusky blue; opercle and edge of preopercle rich I)luc; dorsal, 
anal, and caudal fins bright blue, the soft dowal pale on the outer two-thirds, dorsal rays bright blue; 
ventr:lls and pectoral light l~llle, latter darker blue a t  base. The color of this specimen in spirits iu 
wholly tlifferent from that which it  possessed in life, and it  wonl(1 be diflicalt to believe that s11c11 
changes had taken place except that the specimen was carefully tagged when the color note in life was 
taken. 

Since writing the above, we have noticed similar changes in the Samoan specaies, 1'. hesalzrtia. 
The blue sl~atles are permanent in spiritti, while the pink or crimson wmh so011 vanishes. 

The 17 thread-like streaks, mentioned in Mr. Sindo's field notes above, have vanished entirely in 
the original type. A nulnber of speci~nens taken a t  Laysan by the rllhtrlrosx retain these ]narks, the 
streaks being almost white, like white threads, covering most of the side anteriorly. This is a very 
peculiar color mark, which should well tlisting~lish the species in  life. 

A single specimen, t,ype No. 60ci78, 17. 8. N. M. (field NO. 05757), WRR takc?ri I)p Mr. Sindo in I-Ien- 
shaw's pool near IIilo, a deep tide pool in the lava rocks. 

IJ8e?~tloc/~eilin?cs ciln~rirl?i# Jor(la11 & lI':rcrmann, Boll. ZJ. S. Fi.il1 Comm., XSII ,  1902 (April 11, 1903). 192, Henshaw's 
pool, near Hilo, Hawaii; Snydcr, op. cit. (Jtm. 19, 1904) 930, (Albntrolix Stcltiotls 3573, %"70, crnd 4073, kIa\\'criian 
I~lands). 

I'8~tdr/(?(~/teilin?~s /~ezat.mia, StreeLq, 131111. U. 9. Nnt. MIIS., No. 7. 63, 1857 (Horlolnln): llol of Hlcckor. 

263. Pseudocheilinus octotmnia Jenkins. "Aleihi ltrkecc." Plate XXXVlI and Fig. 136. 

Head 2.8 in length; cleptll 3.2; eye 5 in head; snout 2.7; ~ ~ r e o r l ~ i h l l  6.5; interorbib1 5.75: L). IX, 
10; A .  111, 9; ~caales 2-28-6. 

Body ~noderately deep ant1 co~npressed; heat1 very long and pointetl; snout long and pointed; the 
lower jaw, slightly the sl1ort6-r; anterior profild fro111 tip of sno l~ t  to origin of tlorsal straight, asc.ending 
a t  an angle of about 35O; body deepest a t  origin of dorsal; mouth rather large, but narrow, 11eur1y 
horizontal, the  gape reaching not quite to vertical of eye; lower jaw with 1 pair and the upper jaw 
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with 3 lairs of enlargetl canine-like teeth in front and a series of smaller close-set teeth laterally, tile 
caninrs sometinles not developed; prslnaxillaries ~trongly protractile; skin on lips a t  sides 1)road and 
fial)-like; eye rather large,  it^ lower edge'on axis of 1)ody; scaleslarge, smooth, firm, thc surfarcs very 
finely striate; cheek ant1 oprrcles scaletl, 2 rows on cheek; lateral line follo\\.ing curvature of bark to 
scale under bas.: of last dorsal ray, where it  is broken, beginning.again on scale in  ~ : l m c  series 2 ro\\s 
lower, or sometimes in s n n ~ e  series 2 stzles more anterior; fins rather large; dor~ttl  beginning over 
I J ~ L ~  of pectoral, membranes of spines extending beyond their sharp t i p ,  1ongc.st dorsal spine about 
equal to snout, last dorsal ray somewhat producetl; anal siirlilar to soft dorsal, thc spines :tnd rays 
a h u t  equal to snout; caudal roundctl, equal to snout and eye; ~ e n t r a l s  short, equal to snout; pcctoral 
rounded equal to snout and pupil. 

Color in life, brownish red, the anterior half coppery, the posterior half grayish; side of I~otly 
with 8 nearly ))lack longitudinal stripes following along the rows of scales, narrower than the inter- 
spaces, 1)roadest and most distinct posteriorly, the upper one fading under the tlorsal, sometimes traces 
of a faint ninth line; a faint median streak from nape to front of dorsal preceded 1)y a distinct white 
streak from vertex to tip of 1110utli; head vaguely mottled purplish and orange, the opercles largely 
orange; spinons dorsal clull pnrplish a t  base, then dull blue, followed by dull yellow, the fleshy tips 
crinlson; soft do~vttl mostly orange yellow, reticulated with bluish, dnll purplish a t  base with a dnll 
1)luish streak above it; anal like soft dorsal; caudal bright orange-yellow; pectoral and ventrals dnll 
pink. - 

The same spcciliien in alcohol is pale 1)rownish white, the longituthnal stripes black or (lark 
brown; head dusky yellowish; fins bluish and yellowish green; base of caudal   no st yellowish. 

Fra. l35.-P6cv~If~cl~ei1i1zu~ ortotzaiu Jenkinc; from L:le type. 

Another specimen (Nn. 03498) in life showed the body purple-lake or claret color, with 7 blat.lr 
lines running laterally through the body; the second line from tho top runs over the u1q)c.r lateral 
line, ancl the posterior portion of the foortll !inc over the lower lateral line; head pame colcr as the 
body, but without the 1)lack bars, except the occipital region, which has 4 thin black stre:lks \vhich 
are c.ontinuous with those of the body; cheek with yellow dots in irregular rows; ecveral (al~out  5 )  
purple streaks radiate from eye, which may be co~ltinuous with the  black bar8 on the body in living 
exatr~plrs; interorbital space and lop of snout with rose-red streak8 running along the median line; 
lips hright rose-red, a yellowish red streak over eye; Rplnous dorsal with 3 purple ant1 2 yc.llow I )a r~ ,  
whir11 are slightly wavy, alternating each other, ending on tip with a purple bar; the yellow 1)rcl)on- 
derates in the soft dorsal, in which the purple bars are reilucetl to very thin streaks; rays purple; 
caaotlal fin bright yc:llow; anal same am the soft dorsal; pectorals and \rentrals plain, pale claret. 

The above tlcscription is bmed upon a specbilnen (No. 03238) obtainetl a t  Iionolnlu, June 11, 1!)01. 
The species was found a t  I-Ionolulu by Wood, Jordan and Snyder, l)y us, arid by the ~llbnlrois ,  ilntl by 
11s a t  IIilo. The 19 specimens examined are 3.6 to 5.2 i ~ c h e s  long. 

I'aeudocheilisaa octot~?tia Jenkil~s, Bnll. U. S. F i ~ h  Comm., XIX, 1899 (Aog. 30, I W ) ,  M, fig. 22, Honolulu (type, No. G122 
Stnnford Univ. Mun. Coll.,Mr. Kaleipio); Jenkins, op. cit., XXII, 1902 (Sept. 23, 1903), 464 (Honolulo); Snyder, op. 
cit. (Jan. 19, 1904), 630 (Honolulu). 
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Genus 162. CHEILINUS LacBpbde. 

Body oblong, compressed, covered with large scales, 20 to 25 in lateral line; lateral line interrupted; 
cheek with 2 series of large scales; opcrcles scaly; preoltercle entire; teet l~ in  1 series, 2 ciu~inrs in 
f r o n ~  of each jaw, not 1)clnt 1)ackwartl nor outward; no posterior canine; lower j:~\r not producer1 1,aclr- 
warrl; lips thick; dorsal spines subequal; D. IS, 10 (rarely s, 9); A. 111, 8. 

Fishes of l'olyno~i:~ and tho East Indies, usually brightly colored, the sl:adesc.l:iefly red and green. 

Clrriliitaa L~~ci.pi.dc, 1Iint. N ~ r t .  I'oin~., 111, 529, 1801 (bilobatzte). - 
L:?icl~lR?/x Swainson, N~it. 1Iisl. Fishen, 11, '121. 1839 (1111~1~1atti~). . 
Q~nsxilrlbrt~s Swnineori, op, cit.. 225 (tit~cirrlattis). 
Tltalli~tn~s Swni~~eoir, op, cit., 230 (blochi-chlnvtirus). 
O.c?lc~lreili~t?rs Gil l ,  Froc. Ac. Nnt. Sri. Plrila. 1862, 143 (nre7tat?in). 

a. Csudl~l n~i~ncled, upper 11ne1 nri(I(l1o rnys not procl~lccd ............................................... ..he:ragnrtatUfi, 11. 319 
all. Callclal wit11 upper rrncl middle rays produaccl. 

b. IJppcr cn~~t l l t l  my ~ i rnn l l p  longer thnn llcn(1; hend ~rbout :i ill lcnptl~; cyo nbont 6 nncl snout trbollt 3.25 i n  
he~kd. Size sninll.. ................................................................................. .bi~rrrtctilctli~s, 11. :32O 

bb. L1ppcI' oundnl rlby shortor t h n n  I~cnci; hrlrd abo~it 2.f; in lel~gtl~: eye n11o11t f; nnil snout about 2.7 it1 
llcucl ........................................................................ .: ....................... .lrilohntzis. 1,. 322 

254. Cheilinus hexagonatus GC:titl~er. "l'oo~'L." Fig. 1Y(i. 

Ileatl 2.4 ill length; tleptlt 2.75; eye 6.5 in hentl; ~llollt  2.4; lnaxillary 2.6; interorbital 4; D. IX, 
10; A.  111, 9; s(-alt,s 3-24-6. 

Rotly elongate, ol)long, contl)ressed, deepest :~boul \~ri:tr:tl f in;  heat1 elongate, i b  deptl: 1.4 in its 
lengtl~; upper profile of head sliglltly convex to origin of tlorsal; snout long pointrd, rountlcd; n ~ o u t l ~  

large, oblique?; jaws large, strong, lower slightly projecting; teeth in jaws for~ning sharp cutting edge 
along sides, ra l l~er  ~ln:~11, s11:trl) l)oilited, compressed; 2 e~ilitrged sharl) ca~liiles in front of earl: jaw, 
lower fittillp ill 1):~twecn upper; eye rnther snlall, anterior; ~nargin of preopercle undulate; interorl~ital 
space cSonves; nostril in short tube in front of eye: last dorsal spine 3.75 in head; eighth dor.tl ray 3; 
third anal s l~ine longest 3.4; sixt,h anal rny 2.0; c:~utl:~l ronnded; pcc%or:tl short, rounded, 2.25 in heail; 
ventr:tl short, ro~indeil, 2.5; scnlt:s large, thin, cycloid; lateral line stn~ifillt a b o \ ~ ,  interrupted belov- 
last dors:tl rays, thrn beginning low and running straight out on 1)aeo of caaudal. Described fro111 an 
r s a ~ n l ~ l e  (No. 04296) from TIonolulu. 

Color in life (No. 3506) (lull drab above, each scnle with a vertical bar of vern~ilion red; lo\ver 
surface rosy; ~nnrkings on )lent1 cailmiun~ wit11 a ground-color of rl~lll bro\vnisli, neutral tint; dorsal 
with 3 longitutlinal I)ars of cadminm, intorspnces dull-preenisll 1)lue; nnnl venetian red lvitl: a faint 
yellow median longi t l~di~~nl  bar, Inore tlisti~ic-t anteriorly; cautlal rays green, nienlbmnes yellolv, 
narrow posterior border red; pectoral yello~vish toward base, pink distally; ventrals rosy, wit11 blac-k 
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blotch on proximal half; a light pink zone around anterior portion of caudal peduncle, sl~owing also 
on posterior end of dorsal. 

Color in life of exnrnple from Hilo, head livid violet brown, the varied marks orange, posteriorly 
scarlet; hotly reddish brown, each scale with a bright red bar, redder in  the young than in the adult; 
caudal petlrlnclc olivaceous, the fin in the atlnlt with blue or olive rays, the tip red; bar across caudal 
peduncle light pinkish; dorsal dull olive green or brown with orange marks or lines, the last rays 
pinkish like the crossbar; anal rosy; ventrals rosy, with a red-black blotch on the inner side; pcc- 

. toral orange, scarlet a t  base; jaws and throat livid bluisli. Smaller examples show no blue on a u d a l  
rays. Young are very rosy. Bones and teeth bluish green. 

Another example from Hilo had the anterior half of tlle body dull olive when fresh, posterior 
beconling more retldish with varied marks of bright orange, those about eye yellow alternately 
with livid hlue; eye 1;lue with yellow streaks; iris red; posterior part of clorsal antl an:d clear orange 
pink; dorsal dusky, edged arid mottled with reddish; anal wit11 more red, shaded with dusky; caudal 
liglrt orange, barred and dottetl with light olive and with 2 washes of black, 1 basal and tern~inal; a 
black spot edged with bright yellow bel~ind eye; another near niitldle of side not ocellate. 

Color in alcaohol, tlull brown, darker on back; head grayish with narrow pale 1inc.s above; below 
eye oblique pale lines running down across preopercle, subopercle, and interopercl~, inclosed above 
by narrow line l~eginning behind corner of mouth and running up below eye and across toaxil of pec- 
toral; a pale vertical streak acroPs caudal peduncle below basal portion of last dorsal rays; dorsal gray- 
ish with 2 narrow pale longitudinal streaks and base of last rays pale; anal pale, rays greenish, 
posteriorly dusky on outer portion, a median pale longitudinal line; caudal greenish, etlged above 
and below with brownisl~; pectoral and ventrals pale brownish, latter tinged wit11 dull greenish, 
I)asall y blac~kis11 brown. 

This species is very common about Hawaii, coming daily into the  markets of IIonolulu and IIilo, 
from which places we have 26 specimens 5.5 to 10.26 inches long. Giinther records Ure species froill 
Y:tp Island, and the Albatross obtained i t  a t  Honolulu and off Molokai. Known also from Johnston 
Island. 

CI~eilint~s I~~xagonat~tx  Giinther, Fische der Siidsee, VII, 247, p1.135, fig. B, 1831, Yap Island; Snyder, Bull. U. 9. Fish Comm., 
XXII, 1W2 (.inn. 19, 1904), 530 (Honoltilu and station 3834, off aootllefn eonnt of Molokni). 

Clreili?iz~s di~jrmirrna, Smitli & Swnin, Proc. U. 5. Nnt. Mus., V, 1M2, 133 (Johnston Isla~id); not of Lgr6pEde. 
Cl~eilinus ;onsrtts Jenkins, Bull. U .  S. Fish. Comm., XIX. 1899 (Aug. 30, 1900). %, fig. 13, Honolulu (type, No. (il:J4, 

Stmlford Univ. Coll. Dr. Jenkins): Jenkins, op. cit., XXII, 1902 (Sept. 23, 1903), 434 (IIonolqIu). 

255. Cheilinus bimaculatus Cuvier & Valenciennes. Plate XSXVIII. 

Ilead 3 in length; depth 2.9; eye 5 in  head; snout 3.25; preorllital 5.5; interorbital 4.5; D. IX, 

10 or 11; A. Irr, 8 or 9; sc.ales 2-224. 
Body short and tleep; dorsal profile evenly and gently curved fro111 tip of snout to last dorsal ray; 

ventral outline solnewhat less convex; head conic; snout moderate, bluntly pointed; mouth rather 
large, slightly ol)lique; inaxillary nearly reaching vertical of eye; each jaw with a pair of ~ t r o n g  
canines in front antl a series of shorter teeth laterally; eye moderate, the lower edge on line of axis of 
f~otly; interorbital rather broad, ~noderately convex; fins high; origin of dorsal over gill-opening; 
first clorsal spine short, the others longer, their length equal to distance froin tip of snout to ~niddle of 
pupil; tlomal rayH somewhat higher, their length 1.9 in  head; anal similar to soft dorsal, its last rays 
1)nt one somewhat produced, making the fin pointed; caudal usually with the upper and middle rays 
greatly protlnced ancl filamentous, the produced rays usually consisting of 1 upper and 3 or 4 ~lriddle 
rays; ~nitIdIe rays sornetimes little produced; lower caudal rays usually not produced, the tip of the 
fin forming a fiharp angle; ventrals reaching two-thirds of way to origin of anal, their leugth 1.8 in 
head; pectoral short, broad and rounded, the  upper rays scarcely longer than the lower, 2 in head; 
scales large, those on nape and breast not reduced; head covered with large scales;. lateral line ceasing 
a t  baseof soft dorsal ray, beginning again 2 scales lower tlown and 1 to 3 scales anteriorly and con- 
tinuing to base of caudal. Description based chiefly upon a specimen (No. 03002) 5 inches long, frolrl 
Honolulu. 

Color in life of a nearly fresh specimen, taken a t  Ilonolulu June 7, rosy or brick-red, greenis11 on 
back, paler below; blackish !blotches on caudal peduncle, a slnall hlack spot on middle of side below 
lateral line, below sixth dorsal spine; anterior part of side vermieulated with orange-red on borders of 
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scales, which are yellowish green; head and nape purplish, with narrow reddish orange or yellow 
lines radiating from eye, those toward snout reddest, those backward Inore yellow; 2 greenish yellow 
bars on opercle, which is yellowish green above and bluish below; dorsal pale, specked with olive or 
Ixownish, edge of fin red; membrane of anterior ray with a blue spot bounded above by a similar 
bright red border; last few dorsal rays pale, wit11 rosy specks, yellowish toward tips; caudal mottled. 
greenish and reddish on basal half of rays, elsewhere mottled rosy, yellowish, greenish,.and white, 
the border narrowly blue; anal flesh-color a t  base, mottled reddish, grayish and greenish on distal 
park, the border blue; pectoral and ventrals pale rosy, the latter somewhat mottled with greenish, 
reddish, and white; iris bluish olive, with radiating orange lines; tip of lower jaw dark bluish, paler 
on the throat. 

This same specimen, after having been in spirits one year, is dusky white,.palest l)elow; the lines 
and markings on the head have changed to pale sulphur-yellow, as likewise the I,ortler to the scales 
on anterior part of body; the dark greenish postocr~lar spot has become (lark brown, alulost black, 
and t l ~ e  green of the side pale; the black lateral spot persists; the blue spot on anterior portion of 
dorsal has become black, and the red above i t  has faded to pale lemon. I n  some specimrns the black 
lateral spot is absent on one or both sides, while occasionally in other specimens it is duplicated and 
appears as a double spot on at  least one side. Most specimens show in spirits traces of 4 or 5 broad 
dark bars, and a dark blotch on basal part of caudal fin. 

Another speci~nen (No. 03350) in life was scarlet, a little olivaceous on back, the color deepest 
behind operralar flap and produced by a vertical spot on each scale; side of head green, wit11 scarlct 
lillcl radiating irom eye, irregular in position; a b r o ~ t ~ n  spot 1)ehind rye; a jet black rountl spot larger 
ttlan pupil below seve~lth scale of lateral line; a black ocellus behind middle of first dor.sal spine, rest 
of dorsal with red reticulatio~~s around pale spots; caudal and anal similar; soft fins whiter than 
spinous portion; ventrals whitish, reticulated with red; pectoral pale with a red streak a t  base. An 
example (No. 03343) 4.25 inches long, taken a t  Honolnlu, June 14, when nearly fresh had the back 
awl upper parts of side anti head brick-red, mottled with dark olive; 2 rows of scales below lateral 
line with the entire lnnrgiil orange-red; 3 or 4 faint round dusky spots above lateral line antcriorly; a 
ronspicnous black spot just below lateral line beneath fifth and sixth spines; caudal peduncle dusky ' 
underlaid with rosy; snout and interorbital space with irregular greenish white lines; whiter lines 
ratliating forward and coppery ones backward fro111 eye; a large brownish epot back of eye bounded 
\)y coppery orange; opercle in  front oE pectoral greenish, with 2 obscure coppery stripes; under parts 
paler, the scales with pale orange centers; margin of lower jaw white, rest black; middle line of 
throat black; dorsal 1)lackish brown, the sheathing scales dusky rosy; first ray blood-red on outer 
two-thirds, followed by a black spot; margin of fin with a narrow white line, tips of the ray rosy, 
posterior 6 or 7 rays yellow; caudal with upper half yellow with rosy splotches, median rays with a 
large blackis11 blotch on basal half, outer half and lower part of fin greenish yello\v; anal greenish 
olive, posterior tnargin greenish yellow, with rosy splotches; pectoral pale rosy, yellow on base; ven- 
t r a l ~  dusky anteriorly, paler on inuer rays, rrossed by about 4 rows of orange-red spots; iris olive with 
spots and lines of orange. 

This little Ash is one of the most beautiful of the many brilliant fishes foutld anlong the IIawiinu 
Islands. The extreme delicacy aud beauty of the markings are well shown in the exquisite painting 
by Mr. IIudvon which accompanies this report. 

The species was originally described from the Hawaiian Islands, being foulid ainong the coral rocks, 
where it  is apparently not uncommon. We have exainined 40 specilnens from IIonolulu, and 1 Iro~n 
Hilo, all of small size, rarely exceeding 5 inches in  lengtli. Other spec-i~nens were obtained by the 
.,llhatrosn a t  IIonolulu. 

ClieiEinu8 bimact~lntas Cllvicr & Vnlcncicnnc~, Hist. Nnt. ~ o i s ~ : ,  14, 96,,1859, " L'ile Onarourou" (IIonololll), Coll. Bydollx ck 
Sonloyet; Giinthor, Cnt., IV, 151, 1882 (Anwr~iinn Islands); Giintl~cr, Fische rlcr Siiclsec, VII, 248, 1881 (Hol~olnl~l); 
Steindnchncr, Denkx. Ak. Wiss. Wicn, LXX, 1900, 604 (Ronoluln); Jenkins, Hull. U. S. FiRll Conim., XSII, 190% 
(Scpt. 23, 190:Z), 464 ( FIonolnln); Snyder, op. cit, (.lali. 19, 1904), .%0 (blonoll~ln). 

? Cha'li>tus cer.u~i~m&sis Blcckcr, Nat. Tijd. Ned. Ind., III,290,18b2, Ceram; Oiinlher, Cat., IV, 127,1862 (A~nboyfl~l: Alleityum.) 
F. C. B. 1903-21 
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256. Cheilinus trilobatus LacBpi'tle. 

Tleatl 2.G in length; clept11 2.0; eye 6 in head; snout 2.7; ~naxillary 3; preorbital 3.0; interorbital 
3.G; least depth of c~audal pedunc-lc 2.2, least width 12; D. rx, 10; A. 111, 8; 1'. 11; IT. I, 5; C. 12; 
scales 2-20-5. 

Botiy short, tieel), and much co~npressed; 1)ac.k considerably elevatetl, the anterior profile rising 
in a bolt1 ctlrre from tip of snout to origin of dorsal fill; a slight tlepression on snout in front of eyes; 
interorbital space ra t l~r r  wide antl I~igh;  head rather slnall, cornpressetl, i b  grratefit ~'it l t lr  2.3 in its 
length; snout large ant1 heavy; inout11 ~ ~ ~ o t l e r a t c ,  little ol)lique, entirely belo\\, axis of bo(ly, illc jaws 
equal: each jab\. with a pair of strong, c~nrvetl c.:~l~inc,s in frrt~lt, and n row of  shorter c.oni(- teeth o11 
each sicle, thew tlecreasing insize posteriorly; eye small, entirely above axis of I)ody; preorbiti~l deep; 
lips thick and fieshy; opercle entling in a I~roacl, short flap; taautlaI 1)rtlnnc-le \.c>ry 11t~t.p :111tl tlrit~. 
Scales large, thin ancl firm, rovc2ring I)otly ant1 entire heat1 except snout, tllt~se on l~eatl tl~ickest; 
lateral line I)c.ginning a t  upper end of gill-openir~g n ~ l d  running in a nearly fitraigilt line to scale 
beneath last dorsal ray, where it ceases Ir)llt rt.appears 2 rows farther (low11 and 3 scales farther forwartl, 
tllence continning to I)ast3 of cnar~tlal; pores of lateral line not 111uc811 l)rant*l~etl. 1)orsal fin I)eginni,~g 
over base of prctoral, the spillr~s \beakant1 sl~ort,  their lengtll not ~nnc*ll exct~etling h:df length of snout; 
soft dorsal pointetl, the longest rays 1.5 in 11catl; a s l ~ w t h  of large scl:llcw at  1)ase of dor,sal; t-i~~~tI:il tril- 
obate, the outrr ant1 ~~iitlt l le rays ~)rotlnc-ed, th r  lopgc,st rays about 1.4 in head; anal s i~~t i l a r  to soft 
tlorsal, pointetl, the lor~gc~st rays 1 . 3  in hratl; anal s[)it~cs gr:~tlnatecl, th r  firfit very sllort, less t l ~ a n  
orbit, the tllirtl al;out 3.5 in hentl; pcctorxl l)roatl, tr~tnc~i~tc, its length 1.9 in hcatl; rentrals very long 
and pointed, reaching I)aqe of first anal ray, tl~c.ir Ia1,nth al)o~it 1.25 in 11t~atl. 

Color in life, olive gray; a series of greenish-blur cross-streaks, very nlllnerous anci well delitlell, 
pale cd~erry-rcltl cross-shades l)etwecl~ tl1e111; heat1 wit11 ratljating streaks an11 spots of crimson; (-11in 
d~ll l ;  tlorsal light olive with c-lterry-red edge anil intra~narginal streak; aoft rays ~nostly colorless; a 
little tl~inky spot : ~ t  base; cnutlal tlusky, edgetl all eronntl wit11 pale, t l ~ e  tip antl edge ~noatly red; at$ 
olive with grcen rays ant1 2 retl marginal stripes; \ ,entr~I with l)ln(> r:lys, all olive blotrh an11 a pink 
edge; j~ectoral yellow-olive, (lark olive a t  base. 

Color In alcol~ol, dark brown, 1)lotched irreg~llarly with darker; head with numerous short, narro\v 
pale streaks, some of them lnorr or 1c.w wavy, tllosc on operc.les brc~iiking up into rountl sj~ots; tlorhal 
fin greenish olivc, with pale i)order narrowly edged with darker; caudal dark greenish; anill tiark 
greenish, erlgc pale: pt'ctoral pale; ventrals greenish-blne; iris green. Description of ~ r ~ a l e  (No. O - l ( j 9 ,  
10 inches long) from I'ago I'ago, Samoa. 

A female rxal)lj)le 6 in(-hcls long (from Pago I'ago) differs  fro^^^ the tnalc just tlcsc.ril)c~d cIliefIy ill 
tile Inore slt.ntlrr + t ~ n ~ ~ t ,  It'us elcvatc'tl back, rom~tlrll caitrttli~l, Ie5s pointc~tl ilorsal and :inal, ant1 ~ n u ~ h  
sllorter vet~trals. The pair ~narkings on the. hratl arc1 Irss tlisti11c.t. Tllt~ f(~1naItl and yo1111g \\'it11 sllort 
\rel~trala c-orrcsponii to ( ' l ~ e i l i ~ ~ ~ r s  8inr~oslt.s dest.ril)ed from Fant!\i i c l ~  Islantls (Jnoy antl ( ; : ~ i ~ ~ ~ a r t l .  lye  
have o)jL~itinetf Inany spec~imens of this species from Salnon, but saw none in ~ I ~ ~ l l O ~ l l ~ l l .  Tlte o111y 
Hawaiian re(-orcl is that of Quoy antl (;ai~nartl. 

C'/LC~~~)LILS /1'iku6(l/l~~ L11c4pLld~. HisL. Nat. I'oilis., 111, 528, h:li, pi. 31, fig. :1, 1RO1, Indian Ocean near Mauritius. 
C'lI~ilirlllh. h.illll0~71~ QIloy 8~ (:simnrrl, Voy. Urullie, I'oiw., 2iX, 1824, Sandwich Islands; youllg: Hiippcll, Al l t lx  li'isci~., TL,IX"X: 

C!nvier B \'~rlcncir~l~~es. IIisL. Nnt. I'oiss., XIV, 79, 1859; Blerkcr. At lnn ,  I ,  66, 111. 27, fig. 2, 1882; Gritltlicr, Cat., I\', 
126, 14m; I<ll~nzinger, Fiscll. Roth. Mecr. i l l  Vcrll~uncl. Zool. not. Gcs.   lie^^, XXI, 1871, 553. 

Clreilisu~a ~irtclotrts, Cllvier & Vnlencienncs, op. cit., HC. 

Clanas 163. NOVACULICHTHYS Bleaker. 

JJabroid fishes with o1)long I~ody; postoc-ular region of Iteat1 scaly; 27 or 28 scales in longitudit~al 
series; each jaw wit11 Inany series of c.onspicuous rryn+illil~e tc.et11, the 3 anterior c-anitleu L.urvcd, I IO 

a11g111ar teeth; dorsal fin and bast. of ar~al scaaleless; the 2 :unterior doraal spi~les f exible, the following 
7 pungent; anal spines 3; lateral litlo interrnptctl; Iowcr ~)l~aryngcals wit11 4 or 5 series of teeth. 

Nor~nc'r~liclrth?/x Hlt:eker, ('OIlHp. tiell. T~tl)r. ill Ver~l. 1io11. A k. \Vet. XI11. I#@), IWL (l ir~iot~vi~~); Bicekcr, I'ror. Zool. Sot.. 
Lond. 1861, 410-13; 'jlecker, Atlun I tn I~ t I1 . .  1, 143. IHti2. 

u. First 2 dorsul splrlev b~me\\'h~lt ~llorlcr tllnr~ tile otllern, nercr ~~rodiiced . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .zooodi, 1,. 31'3 
uu. Firvt 2 dorsal spiney nol at ull silortcr tllall tile otilers, ~o~ilet i l~les  produced. 



U'ISHNS O F  HAWAIIAN 1SLANT)S. 323 

' First 2 dorsal spines nomewl~~rl rrmoveil from the tl~inl. anel tllc thircl ~rnrl  f r ~ n r t l ~  s o m c ~ v l ~ ~ t t  f~~rlhcr rlpnrt ~ I I I I I I  the 
otl~ers; i n  rnales tllr first 2 prnrln(bail to Irrorc ~ I I I I I I  twi18e l c r ~ g t l ~  ill' Ilrirrl; i t r  l i l t .  gencnrl I I I I I ~ ~  (aolor ~ r b ~ ~ v c  clnll olive 
bnnvn wit11 no Anrk croxn-brrrs.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .t:r~tie~~~r~~n, 11. %25 

bb. First 3 dornnl spines t~bolit ecln1111y ~l~acctl wit11 tllc olllcra; tlrc lirst 2 grciilly ~ ~ r o l l n o c d ,  n l i w  thn11 3 ti~nrs tl~c Icnglh 
of the third, n11rl the lift11 ~~n~dnced to nl)ont twice tlro lcrrgtl~ o f  the ll~ii-d: gcncml body color grcen wit11 ( lr~rl i  
cross-banrln.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Pnlloxonm, ]I. Y.27 

257. Novaculichthys woodi Jenkins. I'l;~t,e XI, and Figs. 137 and 137n. 

Ileatl 3.25 in length; tlepth 3; eye 5.5 in I~eatl; spout 2.6; t~laxillary 3.6; interor1)ital 4.6; I). i s ,  
12; A. 111, 12; srales 3-27-7-24 pores; 131.. 6. 

Body oblong, elliptic-al, grnttly cotnl)ressed; t1ors:tl outline I)ut slightly tnorr cLonvex tltatl \.entral; 
head longer thut~ tlrel); snout rather sllort anti pointetl; lower jn\v +lightly tlir long~>r; t t~out l~  s t ~ ~ a l l ,  
slightly obliqne, tlle tllaxillary not rea~l~ i t lg  vi~rtit'al of by a ( l i s t i ~ t ~ ~ e  e ~ l ~ t i ~ l  to pupil; tlncll jaw \+,it11 
a pair of large c.urvchtl c>anitles it1 front ant1 :t silrirs of s~trall(~r c*onic- tt,etl~ 011 the sides; atttcrior proiile 
gently and regularly cr1rvc.d fro111 til).of snout to origin of tl(~rh:~l; cbheek t~lotlerittely deep, oblique; 
interorbital Iligl~. convex, sonlewhat trenchant; .tlorsal fill begitttting over tlti~ltllc of ol~ercle, tlie ante- 

Fro. 137.-~~0r~nclL~i~11&11~8 tooodi Jenkins; Irom tlre type. 

rior spines not detached nor ~)rotlnced; spines all sllarp, itboot equal in length, 3.6 in llcad; dorsal 
rays sonlewllat longer, about 2.5 in 11r:ttl; anal spine ~ l l o r t  :ttl(l sllarp; anal 1.ays al)ont e t l ~ ~ a l  to those 
of soft dorsal; c-autlal sligl~tly rot111(1ed, its lengtll 2 it1 heatl; veiitlals \\.it11 the s l ) i ~ ~ e  sh:trp, n little 
longer than clialneter of eye, the first ray filatnrntons, xeac-hing honlewhat l)eyotld origin of anal, about 
1.25 in heatl; pet-torxl ~notlerate, barely reacl~ing origin of anal, 1.5 in Ilt>:ld; scales tllitl and firtn; 
latertil litlo following line of back until ~undcr base of fourtll dors:ll ray fro111 last, where it ilrops 2 
rows of scales ant1 continnes to bilse of c-andal; head entirely naked, breast nearly naked, only 2 or 
3 sn~al l  srales apparent. Ilesrription based cl~iefly upon a sperilnen (No. 03483) 6.6 inclles long 
fro111 1Iilo. 

Color in life, olivareorls above, rosy on nape, violaccons below, the general effect pale violet; sotile 
rosy shades on side; abovo pectoral ytallowish white shacletl with r0r.y; violet on lower ~ i t l e ,  gold-rosy 
on side and bright rosy on nape; side of lreatl livid violet; 2 gray strealrs across lo~ver jaw, no tlistinot 
111arks on Irc~ntl, 1)ut in fresher male specimens an ill-tlelil~etl golrleu area betlint1 I~ead pitssing off into 
rosy; spi~to~ts  tlorsal violet-blue, \\'it11 ronntl ink-likr spots of indigo-blue; soft dorsal, anal, iultl caudal 
brigllt saltnon-red, unn~arketl; ventrals violrt.white; pectoral reiidisl~, the axil scitrlet wit11 a violet 
line; sotne dark red dots on citudal; pores of lateral l i t~e pale orange; iris brigllt crinison. 



324 BULLETIN OF THE UNITED STATES FISH COMMISSION. 

Another specimen (No. 03496) obtained a t  IIilo, showed in life the following colors: Head and 
caudal peduncle below lateral line pale bluisl: purple; back along spinous dofsal brownish yellow 
overlaid with a grayish shade; a pale yellowish patch above axil of pectoral; an orange dot on each 
scale of lateral line, margin of scale pale brownish; nape brown with slightly reddish tinge; belly with 
9 or 10 whitish vertical streaks on the peritoneum, but discernible through the skin; membranes of 
spinous clorsal purple, with a round, jet-black spot between each 2 spines, purple on edge; soft (Xorsal 
delicate orange-red, the base with purplish shade, small black spots similar to those on spinous dom:ll 
on first 2 or 3 membranes of soft dorsal; caudal fin pale orange-red, the distal portion brighter; anal antl 
pectoralsame ascaudal; ventral8 palepurple; iris pinkish red. Anearly fresh specin~en (No. 02974) wns 
described as  very pale rosy, with bluish and purplish irridescence, somewhat yellowish above pectoral; 2 
rows of scales next to dorsal whitish; nape rosy; snout and cheek ashy yellowish; under parts \vllitish; 
~niddle of side with a wedged-shaped paler space ending in a blunt point on cauilal peduncle; Ails all 
pale rosy, except spinous dorsal, which lias a sma!l bluish-black spot on each 111eml)mne; iris pink. 
Still another specimen (No. 03456) was described as bluisl: 011 1)ody with golden tinge; epinous dorsal 
blue with a white spot on each membrane; soft dorsal and anal rosy; ve~itrals rosy except procluced 
ray, which is white; pectoral light rosy with slight dusky on upper 2 rays on proximal half; iris rosy. 
An examination of this same specimen after it  had been in alcohol more than 2 years sliows the 

FIG.  137n.-Nor~nciilic~/1tl~yn iuoorli Jenkins. Type  of N. enlarg!/reus Jonkina. 

spinous dorsal bluish dusky with one or more rather distinctwhiter spots, thesecontinuingon themem- 
brane of 3 or  4 rags, rest of soft-dorsal and all the other fins pale yel lo~~isl i  white; axil tlusky. 

An examination of a large series of specimens, including the types of N. woodi antl N. entnrg?/reitn 
and a careful study of Mr. Seale's photograph and description of N. totloo, shows that all constitute 
but one species. The tattoo marks on the belly shown in Mr. Seale's photograph and tlescril~ed 1)y 
Dr. Jenkins in his account of N. entargyreua show plainly in our alcoholic specimens Nos. 05757, 
05434, and 05726, and the life color note taken by Mr. Sindo on specimen No. 03496 calls attention to 
the same markings. I11 the majority of our specimens, including specimen No. 03496, these "tattoo" 
marks do not appear externally, as Dr. Jenkins has correctly stated, being upon the peritonetilt~ 
and not always showing through. Upon dissection, however, we find them present i11 all of t l ~ r  
numerous specimensexamined by us. Dissection also shows them to be equally plain upon the cotype 
of 3. woo&. 

We have examined 19 examples ( 3  collectetl by Dr. Jenkins, inelntling the types of N. ~ooodi 
and N.entargyreus), 7 from IIilo and 12 from Honolulu; these are 4.6 to 6.76 inches long. The species 
is rather cornmon about the coral reefs. 
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N~~trnc~ilic?itlr?ls tuoodi Jcnkills, Bull. U. S. I'isl~ COI~III., XIX,  IS!)!) (Ang. 30, 1900), 52, fig. 8, Honolulu (~ype, NO. 6029, Stn~l- 
lord Ullir.. Coll. Dr. \\'ood) j Jcl~kii~s, Rnll. U. S. leis11 Colnrn., XSII ,  1902 (Scpl.'?:<, l!)OX), 465 (Honolulu). 

1~~~11~a~r~li~Ii t l r  c~rla~~!~!/).el(x Jcl~kins, Bull. U. 8. Ipisll Colllin., X I S ,  1899 (Aug. 30, 1!100), 63, lig.!), Honolulu (type, No. 69X4, 
St1i11l1)rrl lir~iv., ~oll.'l)r. \l'ot~d). 

h'ovacr~lichlh?lslfttloo Scnlc, Occnsional l'trpers Bis11op Mnsc~ltn, \'ol. I, No. 4,5, fig. 2, 1901, Honolulu (type, No. 611, B. P. R. M. ,  
Coll. A. Sctrlc). 

258. Novaculichthys teeniourus (Lac.6pCde). Fig. 1:38. 

Hcail i3.2 in lenqtll; depth 3; eye 7.5 it1 head; snout 2.9; ~nasillary 3.4; preorbita14.6; interorbital 
5.5; D. r y ,  12;  A. Irr, 12;  scales 2-26-9. 

I3ody rather long anti greatly rompressed; hez~tl rather long, longer than deep; snout long, low 
ant1 bluntly ronic; anterior profile oblique, rising in a gently convex line from tip of snout to nap(.; 
tlorsal and ventral or~tlines in long, low curves; cautlal peduncle very deep, 2 in head; mouth r:ttl~er 
large, nearly l~orieontal, the maxillary reaching anterior edge of pupil: ja\17s each with a pair of strong 
c-nrveil canines in front, and a geries of small, cblose-set conic teeth laterally, usi~ally a second or third 
pair of sn~aller canines toward the front; eye small, anterior, above axis of body; interorbital rather 
hroad, convex but not trenrhant; o1)ercles s~nootll, their edges ~nembranons, the opercle ending in a 
long broad soft flap; tlorsnl fin cvontinnous, first 2 spines not detac-!led, the nle~nbrane I~etween thptrl 
ant1 tlle third not notchetl, these spines large but soft and flexible, not produced in the female, but 
t~~arlredly protlnced in the ~nalc, their length being Illore than t\vic.e that of third spine; origin of clorsal 
fin over vertical fro111 upper edge of prropc~rclr, lrt~gtli  of secontl dorsal spine eqn:~ling gape; other 
tlors:il  pines s o l n e ~ l ~ a t  stiffer ant1 sharper, their l e ~ x t h  allout equal to secontl; soft portion of dorsal 
son~ewllat elevated, length of longest rays 2 ill head; anal sin~ilar to soft doru:tl, its rays so~newhat 

Fro. 138.-hrovac~iliclrllrl/s I:~.~~iorrr.ris (l,iir:C11S.dc). 

longer, 1.8 in hcatl; coandal l)roatl, sligl~tly convex, itr length 2 in head; vcntrals short, not reac.hit~g 
vcnt by :L (listi~n('e slightly greater t l l ~ n  tlialllctrr of eye, their Icngtll 2.4 in Itcacl; pclc.torz~l bro:ld, its 
Icngth sligl~tly gretitcar than half Ileael; scales large, smooth, and thin; lateral line following secontl row 
of scales frotn back, until under base of third dors:tl ray f ro~n  last, wllerc it  tlrol)s 3 rows of sc-alcs :~nd  
continnes to 1):tse of c:intli~l, therc being 19 poreq on the first part and 4 on t11~  o t l l ~ r ;  liead elltirely 
naltetl, csrc~pt :t few w r y  slr~all ~ I I S C I I ~ C  scitles hark of orbit. 

Color in life, frotn a sl)c~citnen (No. 03249) fronl ITonolulu, (11111 olive bro\\.n; each scaale, except on 
belly, with :t Iargcl vertical ol)long spot of oIi\7cl ivltite; I,eIly ligl~t dull red, t>:tch sc-ale \ritll a white, 
tbclgc'; sc.:tles of breast plain tlirty olive; heat1 olive, eliirkcr above, redtlish on lips; 4 ctark olive, b:tnd8 
~xtliating from eye, r:lrll rdgcd ~vitll gr:ty, t l ~ r  secotld and tltiril confluent :it I)nsc, t11c first allcl s ~ c ~ l l c 1  
short, the third reacl~ing edge of silboperclc anti the fourth ~ i ra r ly  to edge of preopercle; membranes 
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of first 2 dorsal spines jet-black, with a golden spot below; r e ~ t  of dorsal fin with alternations of oblique 
bluish or grayish lines ~ n t l  rows of olive spots, these spots s~ilaller and lliore reticulate near tip of fin; 
:tnal similar, its edge tlnsky; caudal dark olive, wit11 bluish reticulations, a broad band of dirty white 
covering its basal two-fifths; pectoral faintly olivaceous, its inner base ant1 a large axillary blotch jet- 
black; ventrals reddish black, wit11 a black spot in the axil; iris purple. 

On specimen No. 03501 there was a bright yellow spot a t  l ~ a s r  of pectoral; axil black, an irregu- 
larly curved black spot behintl axil, concave anteriorly. Another specin~er~ (No. 03502) differed 
~ ~ ~ a r k e d l y  fro111 the preceding esal~lplc., having the color ill life dull slaty bluieh, no orange or reddish 
on belly; edges of scales on 1)elly not white; no lines radiating from eye; no other ~ll:~rkings on head; 
hlack and yellow on first 2 dorsal ~nembranes; the black axillary spot large ant1 united with the 
curvet1 black area a t  lower edge of pectoral. Another specitnen, 8 inches long (No. 033!)3), taken 
Jnly 8, was 1)lackish olive, nearly uniform, the scales of side with a pale olive-gray vertical bar; axil 
jet-Idack, wit11 :t jet-hlack ocellus above, ant1 bright yellow on base of first pectoral ray; head nlottled 
olive, unmarked; dorsal dingy olive, with a large black ocellus behind ~econd  spine; soft dorral vaguely 
crow-spotted with dull bluish and dull golden-olive, its edge washeil with red; anal ~llottled olive, 
edged wit11 blackisl~; caudal reddish olive, with a dull pink or flesh-colored crossbar, a dusky bar 
k)ellind; ventrals nlottled black; pectoral dusky, its first ray retidisl~. 

The sanle specirnen in alcohol has the scales pale or dusky white, somewhat rosy, wit11 broatl 
dark brown borders; axil of pectoral I~lack, wit11 a large bluish-black blotch above and a narrow Idue- 
})lack line below; n~e~nbrat ic  1)etween first ant1 secontl dorsal spines l~ l i~ck ,  that between secontl 
arid t l~ i rd  spines wit11 :L black spot below, n.hicb is :c light, yellowish area, rest of dorsal fin pale 
yellowis11 svhite, crossed by nurllerous series of irregdlar large brow~~ish-purple spots, these 
coalc~scing rrlore or less posteriorly; edge of roft dorsal Inore or less purplish; anal similar to soft 
dorsal, rriarkings lets (listin(+, edge clarker; caudal with a broad yellowish \vhite bar on its basal 
two-fifths, the outer  orti ti on dt~sky olivaceous crossed by ol~scurc vertical paler lines; 1 or 2 srales 
on lateral linc 11ent.ath first to third dorsal rays, son~e t i~r~cs  with a blackish spot; head pale yellowish 
white, a narrow (lark line fro111 eye clownward and backward to near edge of preopercle; a siniilar 
bar fro111 ~~oster ior  I~ortler of eye tlownward a ~ l d  backward toward edge of opcrcule, alightly belo\\, 
ul)j)er etlgc of l~ectoral; a third 111uc11 sl~orter line frorii posterior hortler of eye, where it  sonietin~cs 
c.oalesces \\,it11 the second, upward ant1 I)ack\vard toward origin of laterti1 line; alltl a fourth, b11ortc.r 
ar~tl less distinct, upward and I)ackwartl fro111 upper edge of orbit toward Iral)cb. 111 some sl)ecirnet~s, 
Iyxrticnlarly tlre nlales, there are 2 narrow lincs across it~terorl)ital sl~ace frottt eyc to cyc, 2 s i~~l i j :~ r  
~ ~ l c ~ s  (Io\+nward fro111 eye toward end of rnasillary, and a fairltt'r one for\vartl fro111 eye t111tlcr nostril. 
In sollle sl)ecin~ens, ~~articularly the larger olles, the general color i u  darker ant! tllc o b l o ~ ~ g  black 
pectoral ocrl111s is Inore distinct. 

The above t l e s c r i ~ ~ t i o ~ ~ ,  except life-color ~ ~ o t c s ,  1)ased u p o ~ ~  (No. 05611) a sl)c~c*ir~lcn I0 ininlies Inng 
fro111 1Ionolalu. This spccies apl)cars to I)c not ullcorntllori a t  tinies alnong t l ~ e  IIa\\aiia~i I~lands.  
There was 1 s1)ecirnen fro111 1Jonolul11 ill t l ~ e  c~ollertion exan~ined by Stei~ldact~ner. I t  was ~ i o t  
obtained by Dr. Jenkins, I ~ u t  2 speci~nens were obtainetl k)y Dr. Wootl in 1898, ant1 one ~rlale I)y 
.TonIan and Snyder in 1900. Al~undant in Mati~oa. 

The young of this species hare the firbt 2 dorsal spines elongate ant1 nrore or Icrs detached, as 
nsual in Aq)~ccc~?~licltllry8. Our collection  contain^ 21 excelle~lt s p r t * i t ~ ~ e ~ ~ s ,  only 3 of \vlli~41 are niales. 
Two exar~~ples  werc collected at I-Ionoluln I)y 1)r. \\'ootl ant1 2 by Jordan and Snyder; of our speci- 

. lrleris only 2 are fro111 IIilo. Length, 5.4 to 10.2 inches. 

Lubr.ua L I C ~ L L O U I ~ I L S  Lne6pCde Hist. Nttt. I'oi%s., 111, 448, 618, 1801, Tropical Pacific. 
, ~ J ~ L V Z ( K  hc?llisj,h~l~iltv)~ Iltrc6pCde, op. cit., IV, S3. 100, 1802, locnlity not given. 
Sl,urue brachios Lac+pi.de, 011. cit., 54, 160, 1802. locality not given. 
.J?di# 1.nvtikol.ensi8 Qnoy 8~ G:~im~irt l .  Voy Astrolnbc, I'oiss., 704, 111. 20, fig. 1, 1833, Vanikoro. 
.I,alis bifcr (yomli) L I I ~  Q Bcl)nett, Zool. Bccchey's Voytrgc, 04, 1839, Oahu Island. 
Aror~ac?tla cc~~lrulolwtia Blcclter, Sat. 'l'ijds. Xed. InA.. VI,  1854, 833, Lurantuka. 
i\'o?~ac?cki hudti i  (yonng) Blceker. At't. See. St. Illd. Neerl. 1, 1856, Vissch. Amboinn, 59, Amboyna. 
hrouaolki z~anicoIevtsis, Steindach~ler, Dcr~ku. Ak. M'i!is. M'ien, LXX, 1000, 504 (Ilonolul~~). 
Novacztlichthya hc?~tial~ha.rittnl, Jenkins, Bull. U. S. Fish Corn.. XXII, 1 0 2  (Sept. 23, 190d), 46.1 (Ho11olo111). 
;\'ozraailichthys txniourus, Snyder, op. cit. (Jan. 19, 19041, 530 (Honolulu). 
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259. Novaculichthys kallosoma ( ~leekt?r): Plate XLI. 

Head measured to e r ~ d  of opercular Hap 3 in length; depth 3; tlepth of caudal peduncle 6; snout 3.3 
in head; eye 5: dorsal rx, 12; aual 111, 12; scales 2-26-9. Color in life green, spotted with white and 
banded with black. 

Width of body L7  in head; snout not pointed, the proiile convex from tip of snout to occiput; 
interorbital area acutely rounded or angular, the distance between the eyes equal to their diameter; 
~naxillary extendiug to a vertical passing througli anterior edge of pupil; each jaw with a pair of 
canine teeth a t  the syinphyais, the lower pair fitting between the upper tt,c,tt~; lleitd naked, except 
a small spare behind and below orbit, where tliere a k  2 rows of ~ninute scales, which do not 
extend tlrountl the orbit but occupy only a spacbe equal in length to dia~neter of the center of the 
scaletl area being on a line between pupil and upper edge of 1)ase of pectoral; 1atcr:tl line interrupted 
on the twentirtl~ scale, beginning again on the thirtl scale below ant1 extent l i~~g to base of caudal; fir& 
and second spines of dorsal greatly lengthelietl and very flexible, tlie first eclual to the length of head, 
the second 2.4 in length, these spines connec.ted with each other ant1 wit11 the followii~g ones, the 
nlernbrane between tlie first and second at~out  eqi~al in height to the eight11 spine, that between 
the second ant1 third deeply scollopcd; each spine with a narrow strip of ~ncn~brane  along thc 
posterior edge of the free part, tile fifth longest oE tile remaining spines, itu length 2.2 in I~ead;  
longest ray 1.6 in hesd; anal spines slender, graduated in lengtl~ fronr first to t l~ird,  the second 4.5 in 
!lead; longest ray 1.7; caudal ronndctl, its length 1.2 in head; 1)ectoral extending to a point above 
origin of anal; see-ond ray of ventral elongate; wl~en depressetl, r c ~ a c l ~ i ~ ~ g  anal opening. 

Color ill i~lcol~ol, yellowis11 white; lirad wit11 9 blac'li lines ratliatit~g fro111 eye; an elongate white 
spot on c l~ in  extending downward fro111 coruer of ~ l ~ o u t h ,  anotl~cr OII cheek below rye near angle of 
preoperrle, and a third below t l ~ e  latter ill the I)ranchiostcgal region; body wit11 5 narrow clusky 
bantls, the iirst extending fro111 origin of tlorsal down\v:lrd and bitck\vartl across edge of opercular fl :II) 
and base of pectoral to base of ventral; the sec~oncl passing ~ O W I I I V ~ I ~ ~  fro111 l):~sc of sixth dorsal spine, 
wide~ling :ad  tiisappearing in region of pectoral; t l ~ e  t l~ i rd  c~xtcntliug between the tllirtl dorsal and the 
third anal rays; the fourth between t l ~ e  e i g l ~ t l ~  tlorsal and e i g l ~ t l ~  anal rays; the fifth, slritprd like a 
chevron, the p o i ~ ~ t  forward, is on t l ~ e  caudal l)(~tlu~~c.le; lirst and se(*o11(1 YIJ~IIL 'S  \ritli broad, dusky 
barfl, the fin with large d u ~ k y  clouds, prolo~~gittions of t l ~ e  dark I)otly baiitls; bet wee.^ the large spots 
are smaller ones corresponding wit11 vertical rows o f  irregular tipots 011 the botly; anal colored like the 
dorsal; distal half of caudal rays dusky; pectoral white; ventrals dusky, the inner half of fin bordered 
with wl~ite. 

Described from a single speciii~en, 4.5 inches long, obtainetl by the . I ~ ~ L I ~ I ' o , Y Y  iit 11ot~oli11~1, which 
agrees with a speci~nen, bright green in life, c.ollectcd by Dr. Jordan at  Pago I'ago, and with another 
from the Island of Negros, 1'. 1. 

Since the above was writteo we have rereireti fro111 Rlr. Berndt a secor~d sperin~en, fro111 lionolrllu, 
which is grass-green in color. Our plate is from the Pago Pago specimen, by Dr. Jordan, revised by 
ICako Morita. 

h'ocmcula l i~i l loxo~r~n Bleeker, Visch. Amboyun, 6, ill Act. Soc. Sc. Indo. Neerl. VIII ,  Amboyna. 
i\io~rnoclic-hth!ls kalluuutna, Rleeker. Synol~. Lubr. ill VCPSI. KOII. Ak .  Wet., XIII, IX(i2, 293 (An1boy111~); Atlas Icth. 1, 145, 

18V2, tab. 31, fig. 3; Snyder, Bull. U. S. 1"isll Coulm., XXII, 190'S (JILI~. 1'3, 1904), 630 (Nollolulu). 

Qenua 164. CYMOLUTES Qiinther. 

Body compressed, oblong, covered with ~111~11 sales;  suout rather clevnted; head naked; lateral 
line interropted; no posterior (-:xnine tooth; I). IS, 13-14; A'. 111, 12-14. 

(~ lmola le s  Gu~lther, Ann. Mug. Nut. Hist., VIII,  1861, 3s7 ( j~r~t~lcxluluci) .  

260. Cymolutes lecluse (Quoy '9: Gainlard). 

Head 3.35 in length; depth 3.65; eye 5.65 in head; snout 2: gape 4; interorbital 5.1; D. IX, 13; 
A. 111, 13; scales 7-79-23. 

Uotly fusiforrn or wedge-shaped, tapering gradually fro111 nape to caudal; Iletid short; s ~ ~ o u t  long 
I ~ u t  decurved, the anterior profile it1 :L regular bold curve fro111 tip of snout to nape; ~noutll low, hori- 
zontal, Clle gape not nearly reaclling vertical of eye; each jaw wit11 a pair of strong canines in front and 
a series of smaller conic teeth laterally, inside of which tire shorter, bluntly conic teeth; eyes high up, 
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near tlie dorsal line and close together; cheek very deep; opercales with their edges smooth; oprrcle 
with a broad, flexible flap; caudal peduncle inoderately deep, 2.8 in head; scales slnall, densely cover- 
ing entire body, except a narrow naked area on breast and nape; head naked, but with a sniall 1):ttcll 
of 6 or 8 scales below the eye; lateral line running high, following contour of back until under fifth 
dorsal spine from last, where it closes, reappearingagain 5scales belowand continuing to base of cautlztl 
fin, sorneti~nes the last pore'of first part bent down and the first of the last part bent npward; dorsxl 
fin beginning dver middle of opercle, the spines soft and flexible, their length about 4.4 in head, dorsal 
rays scarcely longer; anal spine ant1 rays similar to those of dorsal; caudal truncate; outer rays of vcri- 
trals slightly produced, their length 2 in head; pectoral rather short and broad, about 1.75 in head. 

, 
Color in life of a.nearly fresh specinlen (No. 03153) pale rosy white, with sonle yellowish; top of 

head pale greenish; anterior pectoral region greenish; a small jet-black ocellated spot, with pale blue 
border on upper part of side under about eighth dorsal spine; dorsal pale greenish, edged with pale 
orange and blue, a narrow black line near tip of first memkrane; caudal pale yellowish white; pectoral 
and ventrals whitish; anal white; iris yellow surrounded by rosy. 

Another speci~lien (No. 03408) had the I~elly pale bluish white, the general color of body very 
pale olive-green; anal colorless; dorsal colorless except for a narrow pale red edge; a yellow ocher 
spot on opercular flap; a small dark spot on upper posterior part of the caudal peduncle; caudal 
colorless, the anterior half ti11gc.d with pale yellow; other fins colorless; iris bright yellow surrountled 
by a rim of lake-purple, a stripe along back for entire length, just above lateral line slightly paler and 
more nearly color of belly. A live example (No. 03458), taken a t  Honolulu, July 27, had the general 
color bluish white; edge of gill-opening and posterior part of opercle pale pinkish yellow; a quadrate 
area fro111 gill-opening to vent and from ventral line of belly to level of lower border of eye pure white; 
an indistinct irregular band of pale pinkish yellow froin below eye backward along upper border of 
tlie quadrate whitearea; posterior half of side with about 13 transverse pale pinkish bars; a slnall round 
black spot, with bright greenish 1)lue border on side above tip of pectoral and just below lateral line; 
anterior part of dorsal fin with a Y-shaped black line with greenish border; posterior part bordered 
wit11 pale pinkish yellow. . 

Color in  alcohol, very pale yellowish or brownish white; side from above base of pectoral to ver- 
tical of origin of anal'with a broad yellowish white area, tlie s111all black spot on aide unchanged, as is 
likewise the black on first tlorsal membrane; black spot on side rarely absent and sometimes double; 
occasionally an indistinct black spot on each side of upper posterior end of caudal peduncle. 

The above general description is based chiefly upon a specimen (No. 03153) obtained a t  Honolulu. 
This species reaches a length of 6 or 7 inches and is fairly abundant a t  I-Fonolulu. We liave examined 
26 specimens (4.8 to 6.25 inches long), 1 frorn Hilo, the others from I-lonolulu. 

>-!~richlh!/a leclunc Quoy & Gaimurd, Voy. Unmic, Zool., 284, p1. 65, fig. 1, 1824, Hawaii. 
A'yrichlhyx ?rticrolepidolua Cllvi~r & V ~ l c n ~ i ~ l l ~ l c s ,  IIist. Kut. I'oisz., XIV, 62, 1839, Owhyhee (Iluwuii) (Coll. Qooy & 

Guimard). 
C!/woliilea lec lr~t i ,  Glinther, Cut., IV, 207, 1862 (Huwaiiun Islundu). 
C!111~dulea lcclriac, Jcnkitls, Bull. U .  S. Fisll Comm., XXII, 190'2 (Scpt.'LS, 1W3),465 (IIonolulu); Snyder, op.cit. (Jan. 19, 1904), 

531 (Honolulu). 

Genus 165. INIISTIUS Qill. . 

Body compressed, oblong, covered with large thin scales, about 26 in the lateral line; head scale- 
less or nearly so; head short arid deep, tlie upper and anterior outline coinpressed to a sharp edge; 
protile almost vertical; eye small, placed high; D. 11-~II, 12; A .  II;, 12; first 2 dorsal spines detached 
from the others and inserted on or close behind the occiput; lateral line iritcrrupted, extending on the 
second row of large scales below the dorsal sheath; canincs, 2 in front of each jaw; no posterior canines. 

This genus contains some 5 or 6 species, chiefly of tlie western Pacific. They are sinlilar in  loli lit 
respects to the species of Xyric l l thys ,  differing principally in having the 2 anterior spines of the dorsal 
fin produced, separated from the others, and placed au a separate fin on the nape. 

a.  Body-color in life olive grccri or gray, not black or brown; 3 more or leuu distinct cross-shadc~. . . . . . . . . .l~avorri~tus, p. 329 
aa. Body-color in lifc bluck or brown; 110 crossbarb ...... . . ... . . .,.... ........... . . ... . . .... . .. .... . ........... . . wiger, p.YJ1 
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261. Iniistius pavoninus (Cuvier & Valenciennes). Plate XlJII and Fig. 139. 

Ilead 3 in length; depth 2.5; cye 6.5 in head; snout 2; iliaxillary 3.4; preorbital 2.3; interorbital 
5; D. 11-vlr, 12; A, 111, 12; scales 3-27-9. 

Body short, deep, and greatly compressed; head deeper than long; caudal peduncle very short 
and deep, its length 3 in head, its depth 2.2; snout very short and blunt, the anterior profile allnost 
vertical from tip of jaws to front of eyes, thence in a sharp curve to origin of dorsal, fro111 wliicl~ line 
the dors;~l and ventral outlines are about equally curved to caudal peduncle; snout and anterior profile 
very trenchant; ~noutll s~nall,  nearly horizontal, the inaxillary reaching vertical of anterior edge of 
orbit; nlandible strong, the lower edge conipressed'and convex; a pair of strong curvcd canilles on 
front of each jatv, back of wliicli are smaller teeth; each side of jaw wit11 short conic teeth; preorl)ital 
nearly vertical and very deep; interorbital Iiigh, very coilvex and very trenchant; preopercle ant1 
opcrcle smooth, tlieir edges thin itrid flexible; anterior 2 sl)ines of dorsal detached, placcd upon occiput 
over posterior linc of orbit, the first spine produced ant1 filanlentous, its lcngtli I .9 in  head, both spines 
very soft 2nd flexible, other dorsal spines rather short and flexible, tlieir length less t l ~ a n  gape of 

F I G .  13%-Iyiiistisa D U Z I O ~ L ~ ~ L Z L S  (CUVICI. & V~lenci(l~i~ies). Type of I. ICZLCU;O~UY J C I I ~ ~ I ~ Y .  Tlie first anal r11y in figure sl~oold 
bc spine. 

mouth; dorsal rays somewhat longer, 3.2 in head; anal sinlilar to soft dorsal, the rays of about equal 
length, about 2.6 in head; ventrals with outer ray produc.ed, nearly reaching origin of anal, their 
length 1.6 it1 head; pectoral short, reaching a vertical a t  vent, the length 1.7 in hcsid; scbctles Ii~rgc, 
smooth, thin, and adherent, those on breast sligl~tly reduced; head naked, except so~netinles a few 
small sciiles below eye; lateral line ascending for 3 scales, then contiliui~lg aj)proxinrately straight to 
scale under last anal ray but 2, where it  drops 3 rows and c~ontinues on 5 scales to base of caudal. 

Color in life of a Inale (No. 03484) 14 inches long, olive green, with 3 dark cross-shades narrower 
than the interspaces; first band with each scale below level of eye edged wit11 bright blur, a black 
crescent above, edged in front with light blue; in second band lilost of tlle scales below level of rye 
edged with briglit blue, 3 of them with black; in the third band soma ecales edged with pale blue; 
first interspace with a quadrate spot of golden white; middle line of forehead, chin, and throat violet, 
this color varying in shade and edged on each side with light orange; a n  oblique band on cheek and 
whole opercular region golden olive, with oblique violet lines and dots; iirst dorsal dull violet; second 
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dorsal tlrlll olive, with lines and spots of violet I~lue, greenish I>lrle (listally; caudal dull olive, with 
intrarnarginal band of sky 1)lue; vetitral pale, axil 1)larkisb violet; pectoral largely blackish; anal dnll 
olive, with l ~ l u i s l ~  n~arks  at~cl it11 i l~ t ra~ t~arg i r~a l  sky-blue band; iris crimson. 

Exat~lples fro111 Ililo Iiiul tile pale lateral spot generally white tinged with golden. sonietitnes pure 
white, ~ o ~ r i e t i t ~ ~ e s  pure rosy; some have an atlditional black s l~o t  etlged wit11 blue abovc f r o ~ ~ t  of anal. 
d Ieuiale has the saliie cross-bands, the first 1)Iac.k spot similar, tlit. white area shaded with both 
yellowish arld violet, the marks in the secontl bantl wantiug, tlre Irast trace of ~ n a r l r i ~ ~ g s  on head 
anteriorly, a ~ i d  on side; fin markings situilar, but all faint; iris tlrlll critnson; i~~tratnarginal hand 011 

caudal distinctly pale 1)lue. 
Two other specimens (Nos. 03000 :utd 03001 ) were described in life as pale olive gray, whitening 

on side ant1 I~elly; sitle with 4 I)roatl tlarker bars, the lirst a t  base of pectoral, second l)et\veeti anterior 
entl of an:tl antl tttitldlr. of dorsal, t l~irtl  between posterior etxls of dorsal ant1 anal, and tlic fourth at 
base of caudal firi, tlic third darkest; t~ black spot covering I scale under rite~nl)rane I,ct\vt:e~i four t l~  
autl fifth tlorsal s1)iuc; this l~orderetl, except I)ehind, \\it11 blue; first and Y C ~ O I I ~  series of scbalcs brlow 
c1ors:rl wit11 rlarro\v blue lines; dorsals grayibh, wit11 ilunierouu blue lines extendit~g upwartl a ~ l d  for- 
\vkrd, these separatetl 1 ~ y  I~roacler grayish I)rown lines; anal \vliite with a narrow blue line ncxar its 
t~orcl(br, tij)pecl with bro\vn; c;~udal ~vllitisl~, dark at  tip; pectoral olive gray above, pale yello\lish 
bc.lo\v; \rentrals wliitc; iris pink. Atlother specitiletl (No. 03025) \\.as clescribed as 1,itle dusky white: 
opercle wit11 2 tlarker l)ands, one tlownward from eye to snbopercle, the othclr across opercle, each 
wit11 sot~ie pur1)le; aicle wit11 a 1)roatl vertical dusky I ~ a r  apwartl fro111 front of inlal, ant1 2 less tlistinc-t 
ones fartller I~ack; c.tlgc.s of +ot~lc. t.t*alcs pale yellow; a str~all black spot, bortlered auteriorly \\.it11 I)lue, 
on secontl row of scales I):blow fourth tlors:ll spine; tlorsal pale I~luisl~, crossed by tluluerorls brow~iis l~ 
orange bars; cantlal \vliitc, with 2 or 3 narro\lr faint yellow cross-ba~ttls, tlie tip black; pectoral white, 
slightly dr~sky at  base; 2 pale rosy blotches ou belly a t  base of an;ll; \~entrals white; iris purple. 

Color in alcohol (Eo. 06534) p:lle, sotllewl~at dusky; body cro~sed by 4 broatl brownish verticd 
bars, tlle first untlcr ~)roxiulal half of 1)cc-toral, the seco~~t l  u~)wartl fro111 anterior an:tl rays, the third 
between la& clorsal i~trd a ~ i a l  rays, forirtli o t ~  distill half of c-autlal peduncle; hutneral region, interspaces 
betwc~en tlark bars, lo\\.er park of heat1 arid 1)elly yellowisli white, the #pace betwreu. lower half of 
first arttl secontl dark 1);trs   no st distinctly \\ hitc; one scale abovr lateral line and nritler base of fourth 
tlorsal spine black, 1)ortlerctl on its base by light I)lne; dorsals clusky, alrnost I~lack on edge, tlie 
~netnl,ranes vertniculatetl witli tlark al~t l  light; cauclal smoky, the edge darker; anal dirty yellowish, 
thc etlgr wit11 a ttarrow olivaceons bortlcr; vrntrals pale; pec.tora1 tlusky, 1)lac.k within. 

A yontrg exat~tple fro111 IIilo wlrc.11 frenll lvns violet olive, without red: 4 dark areas or bands, 
with 1mlr intc.rspatse..i, that I)elrind pectoral white; base of c~acli scale light goltle~t, its edge \~iolet; 
intligo 1)lac.k ocellus, ctlgc*tl beforil \\zitll \.iolct 1)lne; scalcs all over l~otly showing sllatles of violet and 
goltlen, fi~ittt; first dorsal dusky Ir~luish; secot~d tlorsal violet ;trtcl goltlen in oblique stre:tks; one blue- 
black ocellus on tlorsal etlgetl witli I)luc; caudt~l and anal faintly violac*eous, tlic latter \\.it11 a light 
\~iolet border antl goltlcti etlge; pec4oral yellowisll; ventrals dusky, edged wit11 yellowisl~ a~i t l  viola- 
ceollfi; eye wit11 faint ratliatitig streaks of violrt autl goltleu. 

Srt~allcr speci~ller~s in alt-ohol arc c.o~isidcral)ly lighter; ridge of snout ant1 nape bluish, cheek and 
operc.lcks I~rownislt, with narrow wavy tlarker I,rown atit1 I)lnisli lines; dorsal fin ~ ~ a l t ~ r ,  with wavy 
pclrplisl~ or bluish lines extetldit~g upwart1 and forblard, the rnargiri sotliewhat (Illsky. 111 Inany of 
the s~naller exalnples tlie black scale 011 the side is without tlle bluisli anterior border. 111 some p~nall 
specilnc~is, one or niorc scalrs towarcl tlie lower entl of the secsotid tlark har are darker, forn~ing a tnore 
or less distinct brow11 I~lotch; an occasional speciolen is founcl with an extra black spot on side above 
lateral line. 

This species iu the largest one of t l ~ e  genus fount1 alriolig the 1Iawaiian Islancis and is one of the 
~ t ~ o s t  important, being a valued food-fish. 

These specirnetis are c~ertainly , \ i lricl~th!/s~)(~t'0~~1'1~11~ Cuvier R: Valencienries, as were also the speci- 
mens from Ilonolnlu itler~tified by Steindacnhner wit11 X!/riclithfis ptrro Cuvier & Valenciennes. 
I t  is very doubtful \vl~etlter the latter species is found alllong the I-Iawaiian Islands. The color 
assigned to it  by Cuvier and Valenciennes a11t1 by Bleeker does not apply to any of the nutrlerous 
specimen8 examined by us. The species tlescribetl from Cape SRII 1,ii~au by Dr. Gill as /Itii,utiux 
mundicorptts is evidently irlentical witli thin specsieu. We have examined a t,otal of 64 specimens, 56 
from Honolulu, 7 from Iiilo, and 1 fro111 Kailua. The illbtrtroas secured some also a t  I'nako Bay. 
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Xyriehth?lspaaoninz~s Cuvier & Vnle11ciennc8, Hist.  NIL^. Poiss., XIV, 63, 1839. Sandwich Islands. (From a drnwinfi by 
Wcbber, the artist o f  Cook's third royllge.) 

IIniislicix t~i1~1rrlirnr1~1ix Gill, Pi-01:. Ac.  NIL^. Sci. l ' l~ i l l~ .  1862, 145, Cape San Lucas (coll. John Rantus); Jordan B E v e r n r l ~ n ~ ~ ,  
Fishes Nnrt l~  AIirl. Anlcr., 11, l(i'0, 1898. 

Nooocrckt ( I7~i i~l i i~s)  ~ U L I I J ,  Stc i l~duc* l~~~er ,  U ~ I I ~ H .  Ak. W~XB. W~UII ,  LXX, 1900, ~ ~ ~ ( H o I I o I u I u ) ;  11ot of Cuvier 'b V I L ~ ~ I I C ~ ~ ~ I I C S .  
nor of Hlecker. 

h'o'or~ucnlu~~~r~v, Uiinthcr, Cat., IV,  175, 1XU2 (Sundwich Inlands). 
Nor~uccilr6 (P~ i i i~ l i r i~ )  lelruz~ii(~, S ~ C ~ I I ~ I L C ~ I I C ~ ,  01). cil.; 110t of Hl~cki!r. 
I~iiiatilis ~ ~ I L ( . O Z ~ I ~ ~ L S  J C I I ~ ~ I I S ,  BIIII. 17. S. Pis11 C~uinl . ,  XI.\-, 1899 ( A u ~  30, 1900). 64, fig. 11, Honolulu, yo1111fi. (Ty[)c, No. 

6137 Stilnford Ul~ir . ,  coll. 0. 1'. Jer~kitlri); Jenkitls, 01). 18il. (Scpt. 23, 1X93), 466 (IIoII~IIIIII).  
l ~ i i i s t i t i s ~ ~ n ~ ~ u ~ i i ~ i r i s ,  J C I I ~ ~ I I S ,  Hull. U. S. Pis11 Comm., XXII, 1'902 (Sept 23, 1903) 465 (IIoIIoIuIu); Suydcr, op. eit. (JUII. 19, 

1904), .531 (EIor~olulu; Poalio B I I ~ ,  I I u w ~ ~ i i ) .  

262. Iniistius niger (Steindachner). Fig. 140. 

I-lead 2.8 in l e~~gt l t ;  depth 2.5; eye 6 in head; snout 2; ~ ~ ~ a x i l l a r y  3.3; l~reorbital 2.65; interorl)ital 
(i; I). 11-vtr, 12; A .  111, 12; scsales 5-28-10. 

Body short, tlrcp ant1 greatly con~pressetl; Ilea11 21s derp as long; snout very blunt, anterior profile 
rising nearly vertically fro111 tip to front of eye; dorsal and wntral outlitles eacll in a long, low curve; 

Fro. 1.10.-I1tiixlius )ii!/~r (Steitl(1tlial~~~er). Type of I. vernler Jct~kina. 

caudal petluncle con~presse~l vcSry dc~ep, depth 2.3 i n  llratl; preorbital very dec.11, nearly \rertical; month 
slnall, ~learly I~orizonti~l, t l ~ c  ~~rasi l lary neitrly rc~acl~ing vertical of anterior edge of orbit, j aw  eacl~ 
wit11 a pair of lollg c.urvc.tl ceanincx anteriorly, :tnd a ec.ries of s~llall 1)luntly vonic: teeth, latert~lly; eye 
stnall, very high; it~terorl)ital space 11iglr a ~ ~ d  strorlgly cu l t r~ te ;  fiwt 2 t1orx:iI s1)incs rernot~t t t~d entirely 
tletacliecl fro111 re~~laincler of lin, placed npoa occiput ~tbove posterior half of eye, the spines soft, 
flexible ant1 IIILI(+I 1)rod1iccd, tile length of the first equaling distat~ce fro111 tip of snout to edge of pre- 
opcrcle, xccontl shorter by it distallee etluitl to gape of 111out11, remaining dorsal spines slclntler and 
fiexil)le, their l rngt l~ about 2.7 in head; tlorsal rays sliglltly longer, allout 2.5 in head; anal similar to 
soft dorsi~l, t l ~ e  rays about equally long; caudal gently rounded, the rays about 2.25 in head; outer 
rays of ventralv produced, rescl~ing rent  1.7 i11 11ead; pectoral broad, its lengtl~ 2 in head; scales large, 
th i t~ ,  ~moot11, and adherent, those on breast so~ne\vhat reduced in six(,; lateral line rising 3 scales iron1 
upper end of gill-opening, thence co~ltinuetl along second row of scales'to the scale 1)eneath last tlorsal 
ray but one, wllrre it drops 3 rows to middle of side, continuing on 5 scales to base of caudal; head 
entirely naked, excepting 1 or 2 small postocular scales. 
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Color in  life (No. 0'3422) head and body nearly uniform black, underlaid by purplish on belly; 
caudal black, the outer third white with rosy tinge; pectoral black a t  base, tlie onter two-thirds trans- 
parent; ventral8 black. wit]? some purple; soft dorsal and anal nearly uniforlll black, the last rays of 
each usually but not always tipped with white; no hunieral spot. 

Another speci~r~en (No. 03423) was very dark brown; a black scale with blue border just above 
lateral line and under fourth dorsal spine; belly showing some reddish purple; soft dorsal and anal 
with minute spots arid reticulations of dark blue, sin~ilar spots on caudal; ve~itrals dusky reti, wit11 
blue markings, detached dorsal with olive and blue; sides of face with tinges of olive over the dark 
background; pectoral pale on upper margin; indistinct dark olive area on body under and behind last 

' 

third of pectoral; tip of soft dorsal, anal and tip of caudal not pale; iris purple. 
An exarnple (No. 02940) 2 clays in alcohol had the head and body ~~nifortii  black throughout; 

tlorsal jet-black, narrowly tipped wit11 white, the exposed tips of spines \I hite; caudal with a broad 
whitish tip. Another specinlen (No. 03457) had tlie body and head and fins quite black without 
other rnarkirig of any kind; the l igl~t  colored extretnity of caudal was rosy toward the posterior border, 
and the  light tips of dorsal and anal showed sollie rosy tinge with a narrow bit of blue in tlie dorsal tip. 

Color in alcohol, lieail and body unifor~ri dark browriisli black; distal third of caudal, tips of dorsal 
and anal and most of pectoral plain yel lo~isl i  white, the pectoral a little dusky, rest of iins rich blue- 
black. 

This species is thus far known only from Honolulu, and does not appear to be very abundant. 
I t  was not obtained by Je~ik i l~v  in 1889, the 2 specill~ens described by him having been oktained 
by Wood in 1899. 

Through a n  error, tlie figure given by Jenkins shows 10 dorsal spines instead of 7, as given in the 
text. The figure given by Stei~idachner is also defective, showing only 6 instead of 7 dorsal spines, 
anti l ~ a v i ~ i g  the detached dorsal spines very muclr too short. 

We have 19 specimens, including tlle type of I. ucrctler, ranging from 4.8 to 8 irtclies long. 

A'a(~c't~la (I~~iistius) ~kigru Stei~iduehner, Anzeiger fur Denks. Ak. Wiuu. Wlen, 1!W, No. XVI, 176 (Julie 27, 1900), Hono- 
lulu; I)e~lk?i. At .  Wis. Wicn, LXX, 1900, 605, pl. IV, lig. %, Honolulu; the type. 

Iv~iiatitia rerutcr Jenkins, Bull. U. 8. Fish Comm., XIX, 1899 (Aug. 80, 190U), 65, iig. 12, Honolulu. ( T ~ I J ~ ,  No. 6990, Stall- 
ford Univ., eoll. Dr. Wood). 

IniLliua nigw, Jenkins, Bull. U. S. F i s l~  Comm., XXII, 190" (Sept. 'LA, 103) ,  466 (Honolulu\ 

Genus 166. REMIPTERONOTUS Bleeker. 

Body compressed, oblong, covered with scales of nioderate size; head compressed,   no re or less 
elevated and obtuse, with tlie upper profile ge~ierally niore or less parabolic; cheek \i itfi snlall scales; 
lateral line interrupted; no posterior canine tooth; D. Il-\rll, 12; A. 111, 12, the 2 anterior dorsal spines 
separate fro ti^ the others. 

ffcn~i~,teronot~~x I,uci.pOtie, Iiist. Nut. I'oiss., 111,215,1801 (rlui7iquenac?~lal116). 
Ife71~i~~tero~aulna Blecker, Proc. Zool. Soc. Lond. 1861. 114 (IIc~~~i~~lerunolus quinqzicr~~aculat?~s): Blecker, Verbl. l io l~ .Ak.  \Vet., 

XIII, 1862,103 (rlui?iquenlaculatux). 

a. No large durk urea on the ~ i d c ,  11 rlurrow bluiah brt~ld from lower arlterior portion of eye rilrlrli~lg dowr~ward to bcllilld 
corner of mouth, purullel with the other vertic~rl lines fronl tlic eye uud alq~cr part o[ tlic hc~rd.. .... ..copei, 1). sS% 

aa. A large durk area on tlic side xeverul scales wide U I K ~  IligI~. 
h. Anal without distillet markings.. ....................................................................... rcn~brilattis, p, 533 
M. A I I U ~  with oblique color bars, with bluck sl~otu only itr the male. 

c. L~tst rays of dors~tl~k~ld i t l t e r ~ u e ~ l ~ b r ~ t ~ ~ e s  with largc black spot ......................................... .[laldwbai, p.334 
cc. Last raw and membranc without bluck q ~ o t  ........................................................... .jeaki~tsi, p. 336 

263. Hemipteronotus copei Fowler. 

TIead 3.85 in length; depth 3; eye6.25iri head, equal to interorbital; D. 11-VII, 12; A. 111,12; scales 
26 in lateral line. 

Body elongate, n~ucl l  compressed, deepest in the pectoral region; head elevated, con~pressed, the 
anterior profile very parabolic, though slightly convex; snout not produced; eye small, Iiigtt, 3 in  
space between its anterior margin and tip of upper jaw; interorbital convex; mouth narrow; teeth 
strong, the outer lateral teeth larger than the others, except the canines, which are in 2 pairs on the 
anterior portions of the jaw, those in  lower closer together than those of upper jaw and fitting in 
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between the latter when the mouth is closed; gillrakers motlerate; pseudobranc11i:c developed; head 
naltcd except a series of 6 scales, which descends obliquely forwartl from tlie postorbital though not to 
center of eye in the vertical, and 2 scales on upper margin of opercle; origin of dorsal sliglitly pos- 
terior to median vertical keel of preopercle, the first 2 dorsal spines sliarp, tip of first ending in a 
short fila~nent, and about the same height as spines which sncceed the~n ,  the latter being rather strong, 
firm, and not sharp; dorsal rays longer than the spines, the last ray, when depressed, reac*hing base of 
caudal; caudal rounded; anal similar to dorsal, its origin under the first dorsal ray, tliirtl anal spine 
longest; pectoral 1.75 in head, its origin below center of body and above origin of ventral; inner~nost 
ventral ray joined to body by a membrane; tips of. fins not reaching origin of anal, bat extentling 
beyontl tip of pectoral; lateral line concurrent with back, interruptetl a t  the 21st scale. 

General color dull brownish, the fins immaculate; a narrow b1nit;h band from lower anterior por- 
tion of eye running tiownward to behind corner of month, parallel with this other vertical lines run- 
ning fron~ eye to upper part of Ilead, the one on preopercle broad; the opcrcles with narrow lines on 
their posterior portion. 

Oahu Island. This species in known to us only from Mr. Fowler's description. 

Nemzl~tsro?~ot?is cc111rL Fowler, Pror. Ac. Nflt. Sci. Philfl. 1900 (Nov. 0, 1900), ,508, pl. SX, fig. I, Oahu. 

264. Hemipteronotus umbr i la tus  Jenkins. Fig. 141. 

IIeatl 3.3 in length; depth 2.8; eye 5.1 in head; snout 2; n~axillary 3.5; preorbital 2.7; inter- 
orbital 6; 1). 11-vrr, 12; A .  111, 12; scales 3-27-9. 

Body short, tlecp, greatly co~npressed; heat1 as deep as long; snout very blunt, the anterior profile 
rising nearly vertically fro111 tip of suout to front of eye, where it nlnkes a sllarp curve to nape; body 

I 

Pra. 141.-lIc~)a$teronotus u?nbrilnlus .Jct~kinn: from tho type. 

deepest a t  base of ventrals, thence tapering gmdually to caudal peduncle; mouttr horizontal, the jaws 
equal, ~naxillary not reaching vertical of anterior edge of orbit; small conic teeth on sitlcs of jaws, a pair 
of enlarged c.aniues in each in front; preorbik~l nearly vertical and very deep; eye ~111~11, high up; pre- 
opercle smooth, opercle ending in a broad soft flap; caudal peiinncle cteep, its least depth 2 in head; 
origin of ciorsal slightly behind posterior border of orbit; first 2 dorsal spines remote fro111 but con- 
nectetl by low notehed membrane with third  pine, tlie (letached spines soft and flexible, little pro- 
duced, their length equaling gape; remaining dorsal spines low, about equaling length of detac:hed 
portion; dorsal rays wbequal, a little longer than spines, 2.75 in head; anal si~nilar to soft dorsal, its 
origin under base of fourth dorsal ray; caudal short, slightly convex, length 2 in head; onter my of 
ventral so~newhat producetl, not reaching ve~. ' ,  its length 1.75 in llcad; pectoral so~newhat longer 
than ventrals, reaching vent, its length 1.4 in head; scales large, thin, and firm, those on breaat some- 
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what stnaller than those on sitle; cheek with al~out  (i rertiral rows of somcwl~at s~naller scales, 2 scales 
on upper entl of operc,le, rest of heat1 naked; latern1 line 1)eginning at upper entl of gill-opening, cnrr- 
ing 1ipxarc1 for 4 pores, thence followitig contorrr of back, rlntil ~tntlrr I)xsc of last tlorsal ray, ~r,lierc it 
drops down for 2 scales and cvmtinaes to base of caucial. 

Color in life, light drab, the posterior portion of eac.11 sc:tle white or whitish; a large dark-l)ro\vn 
blotcli as large as head on n~itltlle portion of body, in wlticli the posterior half of each scale i8 white; 
first 2 dorsal spines dusky, no distinct nlarkings on fins. 

Another spec~itnen (No. 03027) was white, centers of scales anteriorly tlusky, a large black blotcl~ 
on side aljove tip of pet-toral, covering 23 to 25 sa les ;  preorular part of I~ead I~luisll I)laek; tlorsal, 
anal, ant1 ventrxls white; eautlal dusky white; pectoral ~ l l i t e  with sligl~t yello\rish sltade. One 
s1,ecitnen (No. ORM7) when fresh dead, was gray wit11 t)luisll tinge on 1)otlyand fins; r;rttall block sl)ot 
on tip of anterior clorsal; large blscli area on ~ i d e  of bocly 7 scales witlcb ant1 :tl)out i hcaleh tleep; l)el~)\r 
this an  area of sc*:~les bluish with white margins, this extentling a !ittle farther l~ac.k~\ard than tlie 
black area. 

This species is sometimes very dark, almost black, as is ~ l iown l)y S ~pec*irnctis from Ililo, one 
of which (No. 0:347X) was in life dirty olive, pa1c.r ~nesi:tllg, the head livi(1 tlnslry, t l ~ c  anterior part of 
body to tip of peetoral black; fins all tnottled l)lackish, no mwkit~gs; vvry faint paler 1i:ies belo\\, ant1 
a very faint sllatlc of olioc in places; no real markings, save the I)lac-k anterior half of body. A 
smaller specitnen, 1)rol)ably a ~ r ~ a l e ,  liatl lower half of blxc-k area to front of anal c1rc.l) violet blne. 

Color in alcoliol, yellowish wlrite, head, nape, ant1 breast wit11 bluish rosy ~raslr;  ntitlille of sitlc 
with a large hro\vnisl~-black blotch, about O scales in length nntl I) in tleptl~, the. distal portion of e:tc-l~ 
scnle wltitish; tletachetl tlorsal spines (lark, rest of dorsal ant1 :ma1 pale, pnrplisli mlcl orange at  base; 
caudal dirty wliitish distally, purplisll a t  I,asr; pectoral and rentrals palc yello\\,isll wliite; eye ivit11 
a silvery ring arountl pul)il, sarroundetl by light I)rassy, annrxctl I)y purplish 1)lnr. 

This sl)ec-ic,s is known only from the type ant1 15 otltcr specimens obtained at IIilo and IIonolnlu; 
these are 4.75 to 8.75 inches in length. 

1iemij)tcronolirx ? o ~ ~ h ~ * i l ~ / u ~  d c ~ ~ k i n s ,  Roll. li. S. 1pi~h Comm., XIX, 1899 (iiug. 30, 390O), Th?, fig. 10, Honolulu (lype,No. (il.?b, 
Stn~rfnrd lilliv. Coll. I)r Jenkillh); Jcnkinx, op. rit. XXII, 1!)02 (Scpt. 23, 190'3), 46-4 (IIonolri111). 

265. Hemipteronotus baldwini Jorclan & Ever~nann. Plate S S S I X .  

Head 3.25 in length; tlcpth 3; eye 5.75 in head; snout 1.75; niaxillary 3; preorbital 2.2; inter- 
orbital 4.8; n. rr-vrrr, 13; 11. 111, 13; stsales 3-27-9. 

Botiy tnotl(.ratt>ly dihort and clcep, greatly cornpressetl; head slightly tleeper than long; anterior 
profile nearly vertical f ron~ moutli to front of eye, sharply cwltrate; clorsal outline gently (.onvex, slopillg, 
to tile tlrep c~autlal ~~rdi inclc;  ventral outline lcss convex; cantlal petlrinc-le very n:lrrow, tlie tleptli 
2.26 in lleatl; rnonth stnall, trorizortt.al, the lnaxillary nearly re:tching vertic:ll of orbit; the jaws equal, 
eaclt provitlecl anteriorly wit11 a pair of strong carved canines and laterally with a single row of xltort 
close-set conic teeth; lower jaw strong, its outline very eonvtxx; preor1)ital nearly vertical and very 
cteep; p r e o ~ ) ~ r ( ~ l e  :~ntl ol)c,rc*le s111oot11, with membranous etlpcs, the latter procl~tc~d somc~what in a 
broad roundecl flap; origin o f  dorsal but little posterior to orbit, far in atlvanc*e of base of verttrals; 
first 2 clorsal spines solnewhat re~noved fro111 third bct connrcted to it by a lo\\ n~enrI)~anc~, their length 
scarcely greater tltan the g:ipe of month; rc.~nai~ii~ig dorsi~l spines s l~or t  :1nc1 \\eak, starcely eqt~aling 
gape; soft tlorsal low, the rays slightly longer than the spines; anal similar to soft tlorsal, r:tys sonle- 
what longer; cbaudal sliglitly convex, rays 2 in heact; ociter ray of each ventrttl son~e\vl~at protluced, 
not reacbl~i~tg vent, the length about 1.9 in heatl; prvtoral broad, the longest rays 1.7 in  1ic:ttl; sc-ales 
large, thin, s~nootli, firmly attacblied, those on l~reast so~newliat rrdncrtl; lleatl nakrd, c.xcept about 4 
series of small sc-ales extcniling from eye down\varcl to level of tnouth; lateral line cnrving abruptly 
upw:tr(l frotn uppclr entl of gill-opening, following rontoi~r of back to the sc.alr nntler tltird tlorsal ray 
from last, whrrt) i t  tlrops 3 rows ant1 continucs to Imse of cantl:al, tlic pores sinil~le, tt~il~ranched. 

Description I)asctl npon tlie type, No, 50644, U.  S. Nat. Mus. (field No. 0:%414), a nlale exatnl)lr, 
8.5 inches long, o1)tainetl a t  IIonolnlrt. 

Color in life (field Ko. 03123) pale, ycllo\r~sh white over head ant1 1)otly; a cliffl~sc lelnon-yellot\r 
1)lotch untler ant1 al~ove pectoral; a large I)ro\\71tish-hlack 1)lotch on I:ltc,r:ll line nntler sc~vcntli to tetltll 
dorsal spines; dorsal fin yellowi~ll-\\~hit~, tip of (lctachetl p r t  with :L jet-l,lnrk cresc.rnt <this nlarkirlg 
variable in position, souietimes being farther posterior), rest of fin faiutly tnottletl with yello\<ish 
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antl olive, the latter in narrow oblique lines; ctiudal yello\vish white; anal yellowisll whitc~, wit11 
narrow, wavy, pale-blue lines, and a large jet-black spot ))ordered ~ v i t l ~  blue on mclnlbrane of last 5 
rays; iris whitish. 

Another specimen, also a 111:tle (field No. 03371), was, ill lift., livid pray, each scale posteriorly 
\\,it11 a vertical spot of violet; anterior line of profile bright violet; a violet line do\\.nwartl f ron~  eye 
with a wllitisll area behind it  on cheek; an oblique violet line do\vnwarcl a11tl backwartl fro111 
opwcnlar flap to behind axil; posterior to this a vague yellow arcla, behind which is an ovate white 
hl)ot, n~cbh scale a r o ~ ~ n t l  which has a vertical bar of I)right violet; above this a large black blotch 
washed \\it11 brick-rcvl; tlorsal bluish-gray, the rays.l)osteriorly wit11 an inrrrasing amount of orange, 
where thcx blue is reduced to ol)lique crossl)auds, all interl~larginal lifie of ~ i o l e t ,  a small black spot on 
last ray; l ~ ~ e ~ n b r a n e s  of second to fourth tlorstil spines with a terlninnl black ore l l~~s ;  m ~ a l  pale golden, 
\vitll ob'iclue blnish stripes, a large jet-black oc,ell~~s bordered wit11 blue on last rays; caudal pale 
orange, crossed by bluish lines; rerltrul~ and pectoral pale. 

Still anotl~er ~ n a l e  example (field No. 03004) 12~as described as follo\~s: General cholor very pale, 
smoky wl~it(,, etlges of scales pale bluish, ker~eatt~ seventlb to ninth dorsal spine8 a large blot(-h, brick-red 
above, pale rosy belo\\,, all irregrilarly overlaid wit11 black or brown; 1netli:tn line from tip of snout to 
base of first t1ors:il spine bright blue; a narrow bright blue line tlo\vn\\~rd from :ultc>rior part of eye 
to angle of ~nonth ;  region :tl)o\,e pertoral pale lelnon-yellow, a short ol)lique pale blue line above base 
of pectoral; dorsal pale flesh-color, wit11 short vertical lb~iisll lines, 3 jet-1)lac.k spoh at  tips of first, 
second, ancl fourtll sl)ines; anal palc yello\vish, a blttck spot on distal llalf of last :< rays; (11~tidal  ale, 
with obscure blnisl~ cbross-lines; pectoral and ventrals white; iris yellowihli, red a t  lower posterior angle. 

A fenlale (field No. 03372), 7.5 incal~es long, from Honolnlu, which is taken as a rotype, differed 
ill life c~olor~tion from the nlitle in lacking the black ocellas on the :unal and in having nlore violet 011 

the white 1tttc.ral spot, :dso Illore gol t fe~~ before it; riolet lines and spots obsc*ure, 1)ut prrscnt; 3 to 8 
small blackis11 poi~lts above lateral line 1)ehirld black dorsal I)lotch; a s~nall blacbk oc-ellns on serond to 
third dorsal spines t ~ n d  one on sevc'nth, these wanting in son ic f t~rna l~~~;  fins otl~cr\cisc colorcd as in the 
~ ~ ~ a l e s ,  b u t  the blue fainterantl the orange of dorm1 brighter. Field No. 03005 differed in color from field 
No. O:iOO4 only in the al)sence of black on the dorsal and anal fins, the paler I)lue lines on head, the 
paler c~anditl tin, n11t1 in 11at'ing black spots on the hack. Another fel~~ille c~xttl~~l)lr (field No. 0:3271), 
7.5 inc*lrt.s long, in life had the head antl body smoky white; a 1:irge blnisl~ wlritc~ spot untler tip of 
pectoral; snout l)luisl~ arouncl border and surrounded by a broad pale yellow sl,ace involving 11e:trly all of 
anterior half of side below levc~l of eye; a large b1ac.k spot nntler fifth to sixth tlorsal spines, c.rossitlg 
lateral line ant1 penetrating yellow of nide, nearly reacl~ir~p white spot; I)ac-k of this a series of :tl)ont 
a dozen s111a1l 1)Iac.k specks, pattered along side above lateral line to near end of tlorsiil fill; ~~red ian  
line of mout antl lleatl l~lue;  tlorsal pale, \\,it11 wavy yellow c~oss-li~lrs, pinkis11 towsrtl n~:~rgin; c:tntlal 
pale; RII:L\ pale, wit11 about a dozen pale yellow crossbars; pectoral and \,entrnls pale; iris yellow nnd 
rrtl. 

C'olor in alcohol, txreamy yellowish white; head somewllat orange on cl~eek ant1 opercbles; faint 
rosy lines down\vard from eye to ~nouth  and on preopercle; ~nedinn lint. of :mterior pl:ofile bluisl~; 
111itldle of back with a large black or brownish black blotcl~ lying on lateral line, I)c~ne:tth wl.ic11 is a 
large whit(. I)lott41 under and :hove pectoral fin; al~terior 1)~l.t of s l ) ino~~s  tlorsal 1)lackish at etlge, the 
color ocellatetl, rest of dorsal yellowish white with narrow l)urplis11 (~rosq-lines; anal sin~ilar, \\,it11 :L 
large jet-black spot on last 4 rays; caudal color of soft tlorsal; 1)ertoral and ~c111trals yellowish white. 
One of the femalc~ cotypes (No. 03372) is pale olivac~cous, the general color that of the male; clorsal 
with black spots on ~ n e n l b r a ~ ~ e s  of secontl, third to fourth, ant1 eigl~tll spines, the latter oc-ellatetl; a 
sclritw of :11m11t a clozen snlall black spots back of the dorsal 1)lotch on side abo\?e lateral line; 110 blitck 
S ] J O ~  011 Xl l i~ l .  

The differences in coloratio~l are very market1 in the 2 sexes. The ~nalc, in all spcci~nens exam- 
ined, has the jet-1)lac.k spot upon the last rays of the anal, :uld tlris is not present in any of the fenlttles 
examined. Thr fenlale always has a series of smnll b1:tt.k sl)(v~ks 011 the sitle :tbove lateral line l~oste- 
rior to the large lateral blotc.11. These tnarki~rgs, t l ~ e  slrlnll 1)lac.k spots on the side of tile fenlale and 
the large jet-blac.1; spot 011 the anal of the Inale, would apl)arently always ser\.e to tlisti~lg~lish the 
sexes. The extent of variatio~l ill c.olor alllong intlividnnls of the same sex is intlirated in t l ~ e  c-olor 
descriptionsgi\7en above. \\'e shoultl have added that orcasionally there ic! a small jet-black spot upon 
the last rays of the dorsal. 



336 BULLETIN OF THE UNITED STATES FISH COMMISSION. 

This is one of the most abundant and beautiful fishes found among the IIawaiian Islands. I t  
appears to be related to 15 ?i~eln)lopus of Bleeker, but differs fro111 it markedly in the presence of the 
large black lateral blotch and in the absence of the large red lateral blotch shown in Meeker's figure. 
The collection contains 42 excellent specimens, 40 from Honolulu and 2 fro111 I-Iilo, ranging in length 
frorn 5.75 to 8.8 inches. 

lIemipteronotu8 baldwini Jordnn & Evermnnn, Bull. U. S. Fish Comm., XXII, 1902 (April 11, 1!)03), 192, Honolulu. 

266. Xemipteronotus jenkinsi Snyder. Plate 42, fig. 2. 

IIead, including opercular flap, 3.5 in length; depth 2.8; depth of ca~ltlal peduncle 2.2 in head; 
eye 6; width of interorbital space 5; length of maxillary 3; D. IX, 12; A. 111, 12; lateral line 22+G. 

Eye located 2.66 times its dian~etdr above angle of mouth; month nearly Ilorizontal, on a level 
with upper edge of base of pectoral, the maxillary extending to a vertical through anterior edge of 
orbit; lower jaw slightly longer than upper; lips with rather thin, fleshy folds; outer row of teeth 
strong, conical, tllosc on sicles of jaws posterior to canines gradually decreasing in size from before 
backw-ard; canines curving outward and forward, the lower pair, which are sliglltly the larger, fitting 
between the npper ones; inner teeth short and blunt, in narrow bands; pseudobranchim present; 
gillrakers on the first arch G + l l ,  short and sharply pointed; edge of preopercle smooth. 

ITead naked, except for a narrow, vertical, scaled area extending tlownwarcl from eye to a hori- 
zontal passing along edge of flap of upper lip; first row with 7 scales, curving upward behind eye; 
second row with 5, the third with 4; scales of breast about half as large as those on sitles of body; 
scales 2-27-9; lateral line crlrvirlg upward over first G scales, then following the dorsal contour, 
approaching the back near end of dorsal, discontinued after twenty-,q.ec-ond scale, beginning again on 
third scale below and passing along middle of caudal peduncle; first 2 dorsal spines somewhat closer 
together than others, but not separated from them, the membrane being continuous; height of first 
spine 2.6 in head, the second shorter; remaining spines 4 in head; height of rays 2.9; end of soft dorsal 
when depressed just reaching base of caudal fin; anal spines small and slender, the rays equal in 
height to those of the dorsal; base of anal and also the tips of the rays when depressed extending 
farther posteriorly than corresponding parts of dorsal; caudal rounded, the basal fonrth with scales, 
the length 1.6 in head; pectoral 1.5; outer rays of ventral filamentous, just reaching vent. 

Color in spirits, head plain, without spots, bars, or lines; a conspituous black spot on back cover- 
ing 2 scales above sixteenth in lateral line, its distance behind the opercular flap equal to distance 
between that point and tip of snout; a yellowish white spot on side of body, rather indistincbtly out- 
lined, covering an area equal to width of 5 scales and height of 3 or 4, the spot partly covered by 
pectoral when depressed; scales of body, except on breast, belly, and part covered by the large light 
spot, each with a vertical pearly bar which grows wider on the ventral scales, covering over half the 
saile in region al~ove base of anal; soft dorsal and anal with oblique dark bars, those of the anal not so 
broad as tllose of dorsal; caudal, pectorals, and ventrals plain. 

This species is said to be readily distinguished from closely related Hawaiian forms by the great 
depth of the body and by the small dark spot, the posterior location of which is notable, but it seems 
to be a young female of IL bbnldwini. 

Known only from the type, a specimen 1 inch long from Puako Bay, IIawaii. 
IIemipleronol1~8j~ki?~8i Snyder, Bn11. U. S. Fish Comm., XXII, 1902 ( J m .  19, l W ) ,  8 0 ,  pl. 10, fig. 19, Puako Bay, Hawaii 

(type, No. 50879, IJ. S. N. &2. Coll. Albutrosa). 

Qenas 167. XYRICHTHYS Cavier Bc Valenciennes. 

Body short, deep, andvery greatly compressed; anterior tlorsal outline paral~olic and very t.renc1iant; 
cheek scaleless; lateral line interrupted; first 2 dorsal spines mnrovetl but not detaclred frorn the tlrirtl. 
the memhrane between the ~ec*ol~d and third being moderately notched. 

Xp-it.l~lIcys Cuvier & Valenciell~~es, Hist. Ntrt, Poisn., XIV, 33 1839 (ei~ltrulus). 
Xyrichthyd Gill, Proc. Ac. Nut. Sci. Philu. 1862, 143 (~rlt~ndieeps). 
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267. Xyrichthys niveilatus J o r t l a ~ ~  B Evermann. Fig. 142. 

IIead 3.3 in length; tlepth 2.4; eye 6.2 in Ileati; snout 1.8; preorbibl 2; ~naxillary 3; interorbital 
4.7; 1). 11-vrr, 12; A. 111, 12; sc-ales 3-28-8. 

Body short, deep, and very greatly compressed; anterior profile nearly vertical from tip of upper 
jaw to front of eye, then(-e it1 a paralmlic curve to dorsal fin; anterior dorsal outline very trenchant; 
body tapering rather evenly fro~ri head to caudal peduncle, which is greatly colnpressed and very 
deep, depth at ~niddle equaling preorbital; h ( ~ i ~ 1  short; snout very short and Ijlnnt; mouth small, hor- 
i zo~~ta l ,  the nlaxillary nearly reaching anterior edge of orbit; jaws eqnal, eac.11 wit11 a pair of strong 
curved c~aniries in front, antl a single series of s~nitller, conic teeth laterally, the canines of lower jaw 
tllost p r o n ~ i r ~ e ~ ~ t  and extending in front of upper jaw; rye small, high up; tlie interorbital space narrow 
and tre~lcliat~t; opercleu smooth, without ~ p i o e s  or serrations, ending in thin flexible edges; preorbital 
\.ertic*al antl very deep; origin of d o r ~ a l  fin :tl)ove posterior li11t1 of orbit, f i n  in advance of base of yen- 
trals; first 2 tlorssl spines sonlewl~at reniovctl but not detitchetl from third, tlie ~ n r t ~ ~ b r a r ~ c  betweell 
secaohd and third epines moclerately notched, length of second spiue aborit 2.7 in Iltlad, remaining dorsal 
spines subrqual, we:tk, about equal to gage; dorsal rays low, the last felt. so~ne\vl~at produced, their 
lengtli 3 in head; anal similar to soft dorsal; cautlal short, slightly conrex, rays about equal to preor- 

Fro. l~i2.-~X:11riclrlh?1li ~ l i ~ r i l n t ~ t n  Jordan 6: ICvcnnnnn; from tllc type. 

bital; outer ray of ventral solnewhat protlncet?, not reitelling vent, its length equaling depth of preorbital; 
pectoral broad, its tip rearhing vent, its length eqnaling tlistancc fro111 snout to edge of l)reol>errle. 

Scales large, thin, and \I it11 n~elnbranons edges, those 011 1)reast sonre\vhat s~nnller; head entirely 
~ ~ a k e t l ,  except for a few srnall scaales br4ow tlic eye; 1:lferal Iincl l)eginning a t  ripper rntl of gill-opening 
f o l l o ~ ~ i n g  closely the cnrvn t~~re  of htck to the stale i~nder  tlie last clorsal ray b11t 2, ~vliere i t  drops 3 
scales anti continues to base of cand:tl, tlxc porcAs siruple, ritrcly branclietl. 

Color in life, grayisli; eac-h sc-ale of posterior 11nlf of body wit11 :t 1:trge violet spot, nlore narrow 
and brighter near middle of bocly, the etlgo of cac.11 ~c-ale broatlly goltle~l-olive; a large golden area, 
anteriorly deep orange, above pectoral ant1 on edge of opercle; Irt4li11d this a large qnadratc pure white 
area extel~rling to tip of partoral; a few ~rn les  in goldct~area with briglit violet ~narlzings; head shaded 
with violet, a bright violet stripe clownmarc1 fro111 eye to bel~ind angle of ~nonth ;  a lunate black area 
shaded with red jmt below front of soft dorsal; spinous tlom;i1 violet-gr:~y; edged wit11 rrdtliah: soft 
dorsal golden, with violet ver~nicnlations a t  base, its edge orange; anal poltien, wit11 blaisll vermicc~la- 
tions; c*au(lnl sin~ilar, with tlie bluinl~ ~narkings; ~)ectoral faintly rctldisll; vetttralu dirty white. 

One of the cotypes, a n ~ a l e  (field No. 03:%7:1), agrecvl in life cboloration wit11 the t,ype exrept that 
behind the opercle is a goldell area wit11 the bright violet stripes across anterior basal part; bel~izld 

17.c 13.1c0;-2'2 
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this a large 111ilk-white patch beyond tip of pectoral; a violet border around the white, blackisli above 
the yellow. 

Color ill alcohol, dirty yellowish white, dusky above; heat1 with sollie purplish reflections; a thin 
purplish line downward from anterior edge of orbit to tip of ~naxillary, a similar but less distinct line, 
from tiumeral region downward to subopercle; a yellowish white blotch on sideabove base of pectoral, 
in the base of \vhicll are 2 or 3 small purplish spots; a large white area on lnitlclle of side under and 
above tip of pectoral, separated from the yellowisli blotch by purplish brown on 2 or 3 scales; a black 
spot coveritlg the larger part of 3 scales on side above lateral line under base of first 3 dorsal rays, back 
a t  base of last dorsal rays somewhat dusky; anterior portion of dorsal fin dusky olivaceous, soft dorsal, 
anal and caudal pale yellowish crossed 1)y narrow, wavy, pale purplish lines; ventrals and pectoral 
plain yellowish white. 

A handsome fish, rather colnlnon about Honolulu. The type and 5 cotypes, all from Honolulu, 
range from 6.5 to 9.75 inches in  length. 
Xyriclrlhy~ ~lireilattcs Jordan 91 Evermann, Bull. U. S. Fish Comm., XXII, 1902 (April 11, 190'S), 194, Honolulu (type, No. 

50646, U. S. Not. Nus.). 

Family CXX. SCARIDE. 

Body oblong, lnoderately compressed, covered with large cycloid scales as in the Lubridz; mouth 
inoderate, terminal; teeth in the jaws Illore or lees coalescent, a t  least a t  the base; lower pharyngeals 
much enlarged, united in a concaveorspoon-shaped body, their teeth broadesttrallsversely and truncate, 
arranged in mosaic; dorsal continuous, its formula usually IX, 10; anal 11, 9; 23 to 25 scales in the 
lateral line; rertebrz about ll+14=25; sexes similarly colored, and the coloration alrnost always 
brilliant; fin rays essentially the same throughout the group, and the squalnation varying little except 
on the head. 

Ilerbivorous fishes of the tropical seas, often of large size, especially abundant about coral reefs. 
Little valued as food in America, the flesh being soft and pasty; but highly prized among the natives 
of the Hawaiian Islands, especially when eaten raw. The species in  the various genera are very 
closely related, being distinguished chiefly by the coloratiori and the dentition, both series of charac- 
ters being highly specialized. 

Spariaomati?2z: 
a. Lower phriryngeal broader llran long, flnttiali or basin-shaped; gill-membranes broadly joined to the isthmus, not 

f o r m i ~ ~ g  a fold cross it;, lateral line subcontinnous; scales abont head few and large, those on cheek in one row; 
lower jaw projecting; teeth whitish or rosy. 

b. Teeth in each jaw in 3 or 4 series, all imbricated in qllillelll~x onler on the dental plate, to which they are aduate 
by the posterior firce; cutting edge of each ju\v formed by teeth. 

c. Dorsal ~ p i n c s  flexible; teeth more or less distinct, trt lert~t anteriorly.. ............................ .Calolo7wus, p. 338 
cc. Dorsal spines stiff .................................................................................... .Scaridea, p. 343 

Seari7ia!: 
aa. Lower ph~rryngcal spoou-shaped, much loriger than bro~rd; teeth of jthwv fully coalesced, eucli jaw divided by'a 

distinct median suture; gill-membranes forming a fold ricross the js thmu~;  dorsal spi~i~m flexible; lateral line 
interrupted behind, beginning agtiin lower down on the peduncle of the tail; scales about the head rather numer- 
ous, thosc on cheeks in  two or more series. 
d. Teeth pale, rosy or greenish.. ......................................... .:. ......................... Call!/odos, p. 346 

dd. Teeth deep blue ............................................................................... Pseiitloscarus, p. 388 

Qenua 168. CALOTOMUS Gilbert. 

Teeth distinct, equal, imbricated in regular oblique rows in both jaws, wholly colicealiri~ the 
dental plates, to the anterior edge of which they are affixed; cutting edge of each jaw formed by the 
outer teeth, the dental plate not reaching the edge, atid visible only from within; lips double for a 
short distance only; scales of cheek in 1 row; lateral line continuous; base of dorsal and anal with 
scaly sheaths; dorsal spine! 9;soft and flexible; gill-n~eml)ranes broadly joined to isthmus. 

Large species of the Pacific, allied to Cr~yplotonil~s, but differing in the arrangement of the teeth. 

Calotonaus Gilbert, l'roc. U .  S. Nat. Mus. 1890, 70 ( xe~~odon) .  
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a. (3enerul color of body and fins blue; libout 8 lrurrow wl~ite  lir~es r ~ ~ d i t ~ t i ~ ~ g  fro111 tilo eye . . . . . . . . ... . . . . ..irradin?is, p. 339 
na. (;enera1 color of body und fins gn~yi.sl~ or brow~~i s l~ .  

b. Spinous dorsal without black spot between lirst and second sl~ines . ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .~'!lclarua, p. 340 
hb. Spillous dorsal with a distinct black spot between first altd second spines. 

c. Side solnewhat mottled wit l~  lighter but witl~out distinct, apota or specks . . . . .. . . . . . . . . . . . . . . . . . . . .an~~duice~isis, p. 341 
cc. Side above ltitert~l line wit11 a series of about 5 rou~:diul~ white spots as large as pupil; side below lateral line with 

ab4ut 10 or 12 l u r ~ e  round white spots; Ilulnerous smaller spots and~irregular markings scattered ikmong those, 
wbyderi, p. 342 

268. Calotomus irradians Jenkins. ]Jig. 143. 

Head 3.25 in length; depth 2.5; eye 6.75 ill head; snout 2.5; preorbital 3.5; interorbital 4; D. IX, 
10; A. 1x1, 9; P. 12; scales 2-25-5. 

Body short, deep and con~pressed; dorsal outli~ie strongly arched fro111 tip uf snout to origin of 
dorsal fin, slightly depressed in front of eyes, thence in a long, low curve to base of caudal peduncle; 
ventral outline siniilarly convex; least depth of caudal peduncle 2 in head; head short and deep, a 
little deeper t t~ai l  long; snout short, preorbital deep, not n1uc.11 oblique;  non nth s~nall, the gape not 
nearly reaching front of orbit, si*arcely oblique, lying in axis of body; lower jaw slightly included; 
upper jaw with 3 serier of strong i~nbricated but distinct teeth in front, the posterior 1 or 2 on each 
side remote, recurved and canine-like; lower jaw in front with about 4 or 5 series of teeth siinilar 

FIG. I43.--U1lolorr~r~s irvadia~rs Jeliki~ls; fro111 tho typo. 

to those in upper jaw; upper lip double only on the sides covering about half the teeth, lower lip not 
double; eye small, high up; interorbital rather narrour, convex. 

Dorsal spines soft and flexible, their length about 3.25 in head; soft dorsal so~newl~at  higher, rays 
about 2.3 in head; anal similar to soft dorsal, the rays equally 11igh; caudal lunate, the lobes produced, 
the upper one the longer, allout 1.3 in-head; in sonic? exatnples the eaudal is n ~ o r e  nearly truncate; 
ventrals short, their tips reaching xcarrely halfway to origin of anal; pectoral broad, free edge slightly 
convex, the fin reaching slightly beyottd tips of ventrals, lcngtli about 1.5 in head. 

Scales large, firtn, the edges thin ant1 flexible; 4 scales OII tnedinn line in front of dorsal fin; a 
sheath of modified scale8 along base of dorsal, a si~nilar but lower sheath along base of anrtl; a single 
row of 5 large sc-ales on cheek, 2 rows of large scales on opercle. 

Color in life, body a11d fins blue; head, chin, and th~-oat bright blue, marked with pinlr, in about 
8 bands radiating from eye and a n ~ ~ n l b e r  of ba11ds and irregular figures on snout, face and occiput, a 
few s~llall spots on chin; of the pink bands radiating from eye, 2 reach region of angle of mouth, 
2 join the irregular markings on face and occiput, and 4 radiate over the region of cheek a~?d 
behind eye; a vertical bar of pink on each scale, in tsollle regio~ls partly concealed'by overlapping 
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scsales; vertical fins brigl~t blue with reticulations antl spots of 11ink; \'erltrals blue; pector:tls blue, olive, 
and pink, sotnetit~res spottctl with olive-grec.11 at111 etlgetl witll \\ lrite. 

(lolor ill gpirits, pale yellowisli or hlnish-green, the bnses of the ~cales  tlarker, the etlges bluish- 
white; top of Iieatl (lark, verlnicolated witli bro\vnislr antl greenisli; side of lteatl light bluish-green, 
about 8 narrow white lir~es radiating fro111 eye, one forw:trtl ant1 tlowriwarci towartl sr~out, another to 
atlgle of ~noutli, a tl~irtl  clowna.ard across l)reorl~ital :utd jmt itI)o\~e a~igle of 111ont11 bending forward 
and cotinec*ting wit11 secontl, next tlo\vnward :tntl bat-k~vartl towartl edge of prc.opercle, tlie next back- 
ward fro111 cyc ant1 clirved slightly u ~ w a r t l  and the re~naining 3 ul)wartl ant1 bac.kwartl from eye; 
side of nape iLntl do\\.llward to ol,t.rcle wit11 a fwv slnall white spots; lu~derparts of Ileatl rivh blui~11- 
green; tlorsal I)lott*hcd and barred with whitish, green and l)lne; ra~itlal with irregular crossl)ars of 
whitis11 antl b l~ i i s l~  green, the outer ritysgreetl, the tip o f  t l ~ r  fin narro~+ly l~ort l~ret l  wit11 white; (lists1 
end ot caudal ~)etlunclc l)rigl~trr green; anal ])url)linll ant1 greenish, wit11 irregular retic.nlatilig \I hite 
areas near b'mcl; ventrals light d~isky,  srarcely I~arretl; pec*toral dosky grect~i..ilr, tlnrker :lt base and in 
axil, paler on distal portion. I n  sotnc csatiil~les the gtlneral clolor ic. c*otisic~erably darktlr brownish 
atid the fins are 1nuc11 darker. 

This sl)ec.ic%s i+ kno\\ n only fro111 IIonolnlu, from wllicl~ plat-c we have exatl~itieti (i s l~ec i~~tens  14 
to 20 in(-hrs long. 

(Ctlolosrr~~ irvcc(linl~s dettkitl\, Brill. li. S. 1'1sh Comt~i., S I X ,  IX'J!) (Ail#. :10. 1!)00), hH, jig. 1.5, Honolulu (Type, No. 12142, 
Strr~iford [lttiv. ('011. 0. 1'. Jcr~kitts): . J c l ~ k i t ~ \ ,  01). (bit., S S I I .  I!lO!Sept. 21, 1903), 467 (HOIIO~II~U). 

269. Calotomus cyclurus Jcttkit~r. Fig. 134. 

IIcatl 3.1 in length; drpth 2.5; cyc. 5.7 in I~cad; snout 2.2; ittterorl~ital 4.2; 1). I X ,  11; A. I ,  11;  
scales 2-24-5. 

Body sotnewhitt 'longate, cotnprc~secl, dorsal o ~ ~ t l i n e  rising in a gently slopiug, nearly straight line 
to origin of dorsal, fro111 this point descendi~tg in  nearly a straight line to caudal peduncle; ventral 

Frr;. 144.-f'alolon~trs r!lcla?us denkina: from tlte type. 

outline about evenly convex; Itead a littlc. longer that1 deep; ~ r ~ o u t  long, bluntly conic; mouth 
large, horizontal, about in the axis of body; lips thin, t1onl)le for about two-thirds the side, the 
lower double only a ~ l l o r t  distance; lower j:iw just incl~itled; interorbital slightly convex, cvnsiderably 
broader than eye; least height of curtndal ]>edtint~le a little less that1 l~alf I~eatl. 

Dorsal spines flexible, rnthcr liigl~, nearly half Iiend; soft tlorsal 2 it1 heatl; anal similar but less 
high, lorigest ray 2.3 in hcnil; r;tutl:tl rou~~tletl ,  no rays 1)rodnc-ell; ventral8 1.5 in llrad, re;tcul~ili~ half- 
a ay to base of'third soft anal ray; pectoral broad, its top reaohing to or slightly past vertical through 
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tip of ventral, its length 1.4 in head (in the type there are 12 rays on right side and 9'on left, which is 
doubtless :t tleformity); distal border convex (on left side); origins of dorsal, pectorals, and ventral 
about in same vertical. 

Scales large, firm, those on breast not reduced, those at  base of dorsal hardly forming sheath, no 
sheat11 a t  base of anal; large scales on upper and posterior portion of the opercle, 1 row of about 
7 scales below ant1 I)ehind tlie edge, ren~ainder of 11e:~il ~iakctl; lateral line complete, portiori to the 
head parallel to the dorsal outlit~e, straight portion 1)eginning below base of fourth from last soft dorsal 
ray; 2 or :3 supernunlerary scales, with tulms, esteritling frotri upper portion on the row just above 
straight portion, tubes tnucll branc.lted, the branching covering well tlie exposed portion of the 
scale; teeth in anterior portion of jaws distinct, pointed, ilnbricated in several series; 2 posterior 
i-anint>s; 1:~teral teeth in upper jaw small, distinct, in a sing10 series; lateral teetli in lower jaw large, in 
a single series; 2 conical teeth within the outer teeth at  syinphysis of upper jaw, otlter slnall teeth 
within the outer ones on sides of oppcr jaw. 

Color in alcolrol, head and body a unifortn brown with sonle ittdiwtions of clots of lighter on 
so111e of the st-ales, and a wide n~argin on the posterior border, each scalc sliowing paler than tllc base; 
dorsal fi  I I  brown with faint traces of ~nottlingr, no dark spot on anterior portion or darker nlargin; 
anal darker brown wit11 less evident tnottlings, and no darker ~nargin; caudal ~ n u c h  1)aler tl1:ln body, 
upper and clistal rdgefi brown; ventral wit11 indicittions of brown clouding; pectoral pale, without 
markings except that the base is dark brown; no markings 011 heat1 cxcept that top of Iteail and 
iuthtrrns are clarlzer tllan sitles of Ileati. I)cscri1)tion is based on a singlespccilnen 15 inches long to tip 
of raudal, o1)laincd a t  1Iorlolrtlu I)y the rllbc~t~ons, 1896. 

Tltis species appears to be sinlilar to 8c~'nrt~s s]~i)iick!lzs ( (?tllyo(io)l t~lczigie~~si~ Cuvier &Valenciennes, 
Hist. Nat. Poiss., Vol. XIV) ,  a ~ n ~ a l l  spec-ips first desc~ribrtl, vcry itnperfectly, from the islalid of 
Waigiu. A spec>itnen from this island has been identiiiecl by Bleeker ay Cuvier & Valenciennes's 
specic.~, which he designates as (2rll!/odon spinidetzs ant1 of which he givc~s a full description and a 
figure. Tllt~ present species differs from Rlreker's description in the dorsal outline, in its greater depth, 
~nncli stnailer eye, longer vnout, and tnucl~ longer ventfill, in not 11aving sc-ales on the lo\ver litnb of the 
opercle and in having the base of the anal dark. Dr. Bleeker had nlariy (72) specilnens, and focir~tl 
C: q)itlidetis of a lintited range in tlistribution. 

llonolnln; only the type known. 

Calotomi~s c!lr81rirrcx .Ict~kins, Roll. U .  S. Fish Comtn., XXII, 1902 (Scpt. S, 19O3), 4G.5, fig. 24, Honolulu (Type, No. 50849, 1J.S. 
N. M. Coll. Albutrouu, 1896). 

270. Calotomus sandvicensis (Cuvier C% Valenciennes). " I'ont~l~u~lzclt~t." 

Hcatl 3.3 in lenptll; dept11 2.5; eye 6.4 in head; snout 2.5; preorbital 4; interorbital 4; I>. s, 11 ; 
A. 11, 9; scbales 2-24-5. 

Hotly slrort, ilccl) ant1 (~olrt~~ri~ssed; dor1~1:~l :ind ventrtll outlines :tbout equt1IIy co~iv(?x, dors:il rising 
in a gentle curve fro111 tip of snout to origin of dorsal fin, then in a long lower curve to 1)ase of cauclai 
pedunc-le; head rat l~er  s l~ort ;  s~tout  short, blu~ltly caonic.; n~outh stn:~11, in axis of body, tlie lower jaw 
sliglltly inclutletl, each jaw provicled anteriorly with about 3 irregular series of distinct imbricatetl 
incisor-like teeth; upper jaw with 2 sLrong I)ack\r,ardly directecl canineti on the side, lower jaw with 
a s i n g l ~  series of antall close-set terth on the side; eye sniall, higli up, tile preorbital rather wide; 
interorbital high, convex; (sandal peduncle ntoderately deep, about 2 in head. 

Scales vcry large arid thin; lateral line wit11 a slight jog under base of last clorsal ray, the pores 
nunleronsly 1,ranc-hecl; a single row of 4 sc-ales on cheek, and 4 scalcs on anterior portion of opercle. 

Dorsal spines soft and flesible, their length scarcely eclualing that of snout, lavt dorsal rays son~e- 
what elevatetl, their length nearly half that of head; anal sinlilar to soft dorsal, its rays equally long; 
caudal solnewhat lunaf.e, the upper lobe usually the longer, about 1.2 in head; ventrals short, reacl~ing 
half way to origin of anal; pectoral broad, tile free edge convex, the upper rays about 1.4 in h a d .  
Desc-ription basetl chiefly upon specimen No. 05646. 

Color in life (No. 03368), mottled gray and brown, scarcely reddish below; spinoos dorvd wit11 a 
black spot on tnca~nbrane biztween first and second npinos, a faint reddisli stripe along bane, and another 
along rdge of dorsal fin; soft dorsal witli pale rrticnliltionn around faint dark s1)ot;ci; (-audi~l still nlore 
faintly 1nott1t.d and \ r i t l~  wllito edge, it blackidr line Iwfore it; anai tnottled browti with rc~tldish sliade 
at  base and tip; pectoral yellowish, the basc dusky; ve~ltrals ~ l~o t t l ed  dusky gray. 
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Another specimen (No. 03452) had, in life, the general color brown and olive with reddish along 
ventral portions of body and head; each scale with a group of irregularly-shaped gray dots; dorsal 
more olive, with reticulations of gray; black dorsal spot faint or obsolete; large dark blotch over distal 
half of last 5 rays of soft dorsal interrupted by gray spots; caudal reddish olive, crossed by irregular 
bands of gray; anal with reddish dark mottling8 at  base, with gray markings; verltrals reddish with 
gray markings; pectoral mctnbranes transparent, the rays reddish olive; head colored like the body; 
under surlace of pectoral a t  base black. 

Color in alcohol (No. 03368) dull grayish or olivaceous oil head arid body, somewhat mottled with 
paler and darker brown, untler parts grayish; side without distinct spots or specks; dorsal and anal 
blackish, with faint nlarblings of lighter; caudal obscurely barred with light and darker, the edge 
narrowly white; pectoral blackish a t  base, tli~tally pale; ver~trals dusky. 

The nutrlc.rons exan~ples show consitlerable variation in color in spirits, chiefly with reference to 
the marbling of the dorsitl arid ceutlal lirts. I n  lnany examples the mottling of these fins is quite dis- 
tinct, while in others it is scarccly evitletit; sotne esan~plcs  show all yratlations between these two. 
The sides of body i ~ n d  head also are variously tnottlecl gray. I n  solne exat~lples the body is very dark 
brown, the vertical fins allnost black, and the pectoral black 011 its basal half. 

The origininl description of C(11l~jodo1~ ~ a ~ i d u i c e n s i ~  by Cuvier and Valenciennes, as well as a rede- 
scription by Valenciennes, is very incomplete, and except for the agreement in locality we would 
hesitate to consider ours the same species. This fact, however, makes the identification entirely 
reasonable. 

The species is very common in the market a t  I-Ionolulu, from which place we have 24 specimens. 
We have none from Hilo, but have 3 from ICailua. The length ranges from 5 to 14.75 incheu. 

Callyodon snndvicensia, Cuvier & \'alenciennes, Hist. Nnt. Poiss., XIV, 295,1839, Sandwich Islands (Coll. Quay & Qaimard); 
Guichenot, Cat. Saariden, 62,1865, in hfcm. Soc. Imp. Sci. Cherhonrg, XI (11 redescription of type); Giinther, Cat., 
IV, 213, l8GZ (lootnotc). 

Cryptotomus sand~uicensis, Fowler, Proc. Ac. Nat. Sci. I'hilr~. 1900, 512 (Hawaiian Islands). 
Calotomus sandvicensis, Jenkins, Bull. U .  S. Fish Cpmm., XXII, 1902 (Sept. 23, 1903), 467 (Honoluln). 

271. Calotomus snyderi Jenkins. Fig. 145. 

Ilead 3.2 in length; depth 2.6; eye 5.6 in head; snout 2.8; preorbital 4.7; interorbital 4; D. IX, 
10; A. 111, 10; P. 12; scales 2-25-6. 

Body short, deep, and much compressed; dorsal outline rather straight from tip of snout to nape, 
from which point it is gently convex to origin of dorsal, thence in a long, low curve to base of caudal 

Fra. 146.-Cnlotomun sn?/d~r i  Jenklns; from the type. 
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peduncle; ventral outline rather evenly convex; head short, as deep as long; snout bluntly conic, lower 
jaw slightly included; mouth small, in axis of body; teeth in front of each jaw free, convex, incisor- 
like, in 2 or 3 rows; upper jaw with 2 moderately strong, recurved canines, inside and posterior to 
which is a row of close-set smaller teeth; side of lower jaw with overlapping series of rounded incisor- 
like teeth; preorbital oblique, moderately deep; eye small, high up; interorbital broad, low, convex; 
caudal peduncle 2 in  head. 

Scales large, thin, adherent, the free edges membranous; 4 scales on median line in front of dorsal; 
cheek with a single row of 4 sc:ales; opercle with 2 rows of large scales, 3 scales on the lower limb; 
lateral line complete, decurved under base of last doi-sal ray, where there is usually one or more 
supernumerary pores; pores of lateral line numerously and widely branched, the branches varying 
from 4 or 5 to 12 or more. 

Dorsal spines soft and flexible, the longest about equaling snout; ioft dorsal s o ~ ~ ~ e w h a t  elevated, 
the longest rays equaling distance from tip of snout to pupil; anal similar to soft dorsal; caudal some- 
what Innate, the upper lobe the longer, about 1.8 in head; ventral short, reaching barely half way t,o 
origin of anal; pectoral broad, reaching past tips of ventrals, its length 1.3 in head. 

Color in alcohol, dirty yellowish brown on head and body, marbled with light ant1 darker; side 
above lateral line mitli a series of about 5 roundish white spots its large as pupil, and numerous s~naller 
irregular, lee8 distinct white spots; side below lateral line ~ i t h  abont 10 or 12 large rounded white 
spots and numerous small wl!ite specks and irregular markings, these especially distinct in pectoral 
region; head with similar white specks and markings; dorsal fin brown with irregular paler spots; 
membrane between first and second dorsal spines black; soft dorsal with a large brownish black spot 
a t  base of last 5 or 6 rays; anal similar to soft dorsal, blotches not so distinct; a seriesof black blotches 
a t  bases of rays, the one on last ray larger than others, covering base of last membrane; ventrals 
brownish, dusky a t  tip, a paler interspace; pectoral dusky, dark a t  bnse and in axil, pale on tip. 

The only specimen known is the type No. 50850, 10.5 inches long, obtained a t  Honolulu in 1889. 

Calotomtce snyderi Jenkins, Bull. U .  S. Fish Comrn., XXII, 1902 (Scpt. 23, 1903), 467, fig. 25, Honolulu (Type ,  No. 508.60, 
U. S .  Nal. Atus., field No. 1369). 

Genaa 169. SCARIDEA Jenkine. 

Jaws subequal, the lower barely included; gill-membranes broadly joined to the isthmus, and not 
forming a fold acroes it; upper lip double for only about half its length; lateral line continuous; 1 
row of scales on the cheek; teeth white, distincat in anterior portion of each jaw, in Inore than 1 
series irregularly imbricated; lateral teetli in upper jaw small, in a single series, the tips free, the 
bases coalesced; lateral teeth in lower jaw large, distinct, but close-set, in a single series; posterior 
canines present; dorsal spines pungent. 

This genus is related to Qdotomtia in  the character of the teeth, but differs from it in having stiff, 
pungent dorsal spines, in this agreeing with Sparisoma. From Scaricltthya Bleeker it differs in having 
pungent spines, in having the upper lip double for only a portion of its length, and in the distinct 
teeth. From Callyodonticl~tkys Bleeker it is distinguished by the included lower jaw and the distinct 
teeth in  upper jaw. Two species known. 

Scaridea Jenkinn, Bn11. U .  S. Fish Comm., XXII, 1902 (Sept. 23, 1903), 468 (zonarcha). 

a. Annl and caudal mottled; head comparatively long, 3 in  length; eye large, 3.7 in head. .  . . . . . ... . . .. . . . .zonarci~a, p. 343 
aa. Annl and raudal without mottling; head shorter, 3.26 in  length; eye smaller, 6 in head..  ... . .. ... ...... . ... halia, p. 344 

272. Scaridea zonarcha Jenkins. Fig. 146. 

Head 3 in length; depth 2.75; eye 3.7 in head; snout 2.6; mandible 3.7; interorbital 5; preorbital 
5.6; D. rx, 9; A. 11, 9; P. 12; scales 2-24-5, 19 tubes before the bend. 

Body compressed, the dorsal outline more convex than the ventral, the highest portion at  third 
dorsal spine; head nearly as deep as long; nlouth horizontal, in axis of body; lips thin, the upper 
double for only a part of its length, the lower double for only a short distance; lips covering only 
bases of teetli; eye moderate, iB  lower border above axis of body; interorbital sornewhat narrower 
than eye, eligfitly convex; caudal peduncle 2.6 in head. 

Jaws subequal, the lower slightly included; teeth white, distinct on anterior portion of each jaw 
and in more than 1 series, irregularly imbricated; lateral teeth in upper jaw small, in a single series, 
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outer extremities free, the bases coalesced; lateral teeth in lower jaw large, distinct, in a single series, 
crowdetl a t  base; 2 posterior teeth on one antl one on the other side of upper jaw canine-like and 
turned backward. 

Dorsal spines pungent, about 2.1 ill I~eacl; soft dorsal  lightly higher; anal similar to soft dorsal, 
but lower; candal truncate or slightly rounded; pectoral 1.6 in head; reat-hing slightly beyond tips of 
ventrals; origins of tforsal, pectoral, : ~ n d  ventraIs in sanie verti('a1 line. 

Scales large, lirnl, thin, those on nape and 1)reaet not redr~ced; 3 ~c.nles on median line in front of 
dorsal; 1 row of 3 scales on cheek; large scales on upper :lntl posterior part of opercle, 1 scale sho\ving 
on lower limb; rest of heact nttketl; a sheath of scales a t  base of dorsal, none at  base of anal; lateral 
line complete, the tubes 1r1uc.11 1)ranched. 

Color in alcohol, genera! ground-color of 1)otly ant1 lins, except l~ectoral, light brown, with 
numerous scattered darker reddish brown spots, of indistinct outline, about size of pupil, these spots 

FIG. 14(i.-,Yc([ridr n ronarrt~a Jenkit~s; frorn the type. 

on body corresponding with the rows of scales, antl sho\t.i~~g witliin their area s~nal l  lighter specks; 
dorsal light brown with ahoat 2 or 3 crosa sc,rics of large darker brown spots, edge of fin 
blackish; anal and caudal sinlilar to ilorsal; \,entrals niottletl hut lighter; pectoral pale, dusky a t  base. 

Known only from 3 spec:imens obtained 1)y Dr. Jenkins at Honolulu, in  1889, the length of these 
being from 4 to 5.75 inches. 

Scaridea zo?iarcha Jenkins. Bull. IT. S. Fish Comm., XXII, 1902 (Sept. 23,1903), 468, Honolulu (type, h'o. 50851, U. S. N. M.). 

273. Scaridea balia Jenkins. Fig. 147. 

Head 3.25 in length; depth 2.4; eye 5 in head; snout 2.9; preorbital 4; interorbital 4.3; scales 
2-24-5; D. IX, 10; A. 11, 9; P. 12. 

'Body short, deep, anti compressed; dorsal outline regularly and evenly arched from tip of snout 
to caudal peduncle, somewhat straighter frorn tip of snout to origin of dorsal fin, there being no angle 
a t  the last-mentioned point; ventral oritline evenly convex; head short and deep; snout short; mouth 
motlerate, about horizontal, in  line with axis of body, the gape reaching past vertical from nostril; 
lower jaw included, each jaw with 2 irregular rows of teeth; teeth in anterior portion of eac-11 jaw 
distinct, iiril)ricaatetl in 2 irregular series; upper jaw with 2 posterior canines directed l)ackward, lateral 
teeth of upper jaw distinct, small, and in a single ser ie~;  each side of lower jaw with a),oi~t 5 distinct 
1)lnnt inrisor-like teetli in :L single seric.s; no tec.tll insitl(. of front series of upper jaw; preor1)ital and 
interorbital rather narrow, the latter little convex, sonlrwhat co11ca\~e anteriorly; dorsal spines stiff 
and pungent, length of longest about (.qua1 to snout; soft tlorsal son~ewhat ele\yated, longest ray 2.1% 
head; anal sirnilar to poft dorsal, slightly lotrer; caudal rounded, 1 . G  in head; ventrals short, their 
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tips reaching scarcely half way to origin of anal; pectoral short, free edge rounded, its length a little 
greater than that of rentwls. 

Scales large; lateral line continuous from upper end of gill-opening to posterior end of dorsal fin, * 

where it curves downward 2 rows, continuing to base of caudal fin; tubes of lateral line numerously 
and widely branched, the hranches 4 to 6 or 7 in number, a few adtlitional tubes at  the bend of lateral 
line; one series of about 4 scales on cheek between which and eye are several long tubes; opercle with 
a series of large scales 011 basal portion; 4 sc.;tles on median line in front of dorsal fin. 

Color in spirits, dirty rusty browll, paler below, upper part of side above lateral line with a series 
of ahout 6 roundish whitish spots larger that1 pupil; 'a sioliiar series of about 4 spots 011 first row of 
sc~ales below lateral line; lower part of side with 2 or Illore silnilar spots; ~ i d e  of head and body 

Iiro. 147.-Scnrirlea bnlin Jer~kinn; from the type. 

with a few scattered, sn~aller, less distinct \~llitisli spots; dorsal fin ir~tlist~inctly mottled with light and 
brownish; nlernbraur 1)etween first ant1 secoud xpirles blackish a t  the center; anal and caudal rather 
uniformly plain pale I)ro\vrtisli without distinct ~narkings; 1)ectoral anti ventrals lighter bro\vnish; 
hase of pectoral darker brown. . 

Thix species differs from ,qc'crrritlctc zo~~trrcl ic~ in the greater tltaptli of hotly, the nluc-11 greater distance 
between tips of ventrals and origin of anal, the greater clistinctnees of the white spots on body, the less 
distinct mottling of tile doreal fin, and the entire absence of n1ottlinb.s on anal and caudal. 

The only specimen known is the type, No. 50852, U. S. National Museum (original No. 1985), 10 
ir~ches long, obtained by the illbnlrosa a t  Honolulu in 1896. 

.qcnritlrn balia Jenkins, Bull. U .  S. Fish Comtu., SXII ,  IVJ:! (Scpt. 23, 1903), 469, Honolulu. 

Qenua 170. CALLYODON Qronow. 

Lower pharyngeals spoon-sl~aped, orate-ol)long, transversely concave; teeth in each jaw fully 
coalesce~lt, appearing as tessellations on the surface; jaws wit11 distinct ~nedian suture; tldpc~~ of jaw 
ev;?n, tho teeth whitish, or rosy, in color; upper pharyngeal8 each with 2 rows of teeth; gill- 
membranes scarcely united to the narrow isthmus, across whicl~ they for111 a broad fold; dorsal spincw 
flexible, scarcely different f ron~  the soft rays; upper lip laterally double, the interior foltl bectori~ing 
very narrow or obsolete ~nesially; lower jaw inc l~~ded  in the closed ~nontli;  lateral line interrupted 
posteriorly, 1)eginning again on the next series of scales below; tubes of IaternI line scarcely branched; 
sralcs or1 chcek in 2 t o 3  rows; scalcv in front of dorsal 011 median line 6 to 8; dorsal IX, 10; anal 111, I1 
in all species; scales 4-24-6; body robust. 

Species very numerous, mostly of large size, found in nearly all tropical seas. 
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Cullyodon Gronow, Museum Iehth., 11, 1766, 8 (croicerbsis). 
Srartrs Forskhl, Dcscr. Anim., ctc., in Orient Observ., 1775,25 (psiltaeus, etc.); not of Gronow, 1766, which = Labrus Linnaus. 
Calliotlon Bloch 8.r Schneider, Syst. Icl~th..  312, 1801 (linealus=eroicei~sih). 
Ire~nisloma Swainson, Class. Fishes, etc., 11, 226, 1839 (reticulatus Swainson=pepo Bennett) (=Scar~~s) .  
Pelronason Swainson, op. cit., (peiltact~s) (=Sear7ia). 
Er?/chlbl/s Swainson, op. cit., (croieensis). 
Cltlorztrus Swainson, op. cit., 2'27 (gibb~is) (=Scarus). 
CaZLyodon Gmnow, Systema, Ed. Gray, 83, 1854 (lineatus, ete.). 
Scarus Jordan & Gilbert, Synopsis, 938, 1883 (psiltacus). 
Calliodon Jordan, Proc. U. S. Nat. hfus. 1886, 591 (croicensis). 

a. Upper jaw usually without posterior canines. 
b. Eye comparatively small, fior more in hend. 

c. Eye very small, 8 or more in I~ead. 
d. Head compartttively long, about 2.74 in length; eye 8 in  head; interorbital 2.75 in head; general color reddish 

without bars or markings on fins or ~c~nles, excepting a narrow violet line on outer margin of dorsal and 
anal ................................................................................................. i!liniat1is,p.348 

dd. Iletrd shortcr, n1,out 5.35 in length; eye 9; interorbital 2.3.5 in head; general color green, with btrrs or stripes on 
dorsal, and spots on scales of lower sides.. .................................................. .1~cral)icillalzts, p. 347 

cc. Eye larger, less than 8 in head. 
e. I'reorbital comparatively wide, 4 io head: eye comparatively small. 5.6 in  head .................. borborufi, p. 349 
ce. Preorbital nnrrower, 5 or more in head; eye larger, 6 or more in head. 
f. Body comparatively slender, depth about 3 in length; anal rays 9; general color gray or leaden. 

g. General color gray, streaked and barred; eye 6.2 in head: caudal lunate, the outer rays somewhat prodr~ced. 
brzmnetis, p. 349 

gg. General body color uniformly leaden, without Streaks or bars; eye 6 in head; caudal truncate or slightly 
luntlte, the outer rays scarcely produced ..................................................... .dzibius, p. 350 

ff. Body deeper, depth 2.34 in length; ttnal rays 10; general color brownish. ......................... . a h ~ ~ l a ,  p. 351 
bb. Eye larger, less than 6 in head. 

h. Body comparatively slender, depth 3.25 in length; eye 6.2 in held; 2 rather distinct white stripes from neur 
hase of pectoral along lower part of side, distlppearing before rcnching verticttl of anal origin. 

benilelti, p. 552 
................ Irh. Body deeper, depth 2.8 in length; eye 5.5 ill head; no white stripes as above .paltica, p. 802 

an. IJppcr jaw with canines usually present. 
i. Dental plates not conspicuously colored; whitish, not green or rosy. 
j. Caudal Lrurleate or moderately lunate, the outer ray8 not much produced. 

k. Dorsal green at  base and along thc edge, the middle translucent; pectorals and ventrt~h green. 
jenkinsi, p. 353 

kk. Colors not ~s abor'o. 
...... I. Upper jnw wit11 2 posterior canines, 1 on lower jaw; ctu~dal nloderlttely lunate .gilDer/i, p. 354 
... 11. Upper jaw with 1 fimnll posterior e a ~ ~ i n e ,  none on lower jaw; ea~idrrl tronc~ate ..jorinosus, p. 355 

jj. Caudal deeply lunnte, the outer rays considerably prodncc,d .............................. .lauia, p. 355 
ii. Dental plates conspicuoosly colored, green or rosy. 

nb. Dental plrltrs rosy; color bands on head grecll or absent; pcctornls not yellow. 
n. Posterior canines 2; general body color green; candttl with rolor bands, outer rays produced. 

bata?,ic.usis, p. 356 
nia. l'osterior canines 1; general rolor violet-olive; no color bands on caudal; the fin rounded, 

outer rays not produced.. ................................................. .er?/lhrodo~~, p. 357 

274. Callyodon miniatus (Jenkins). " Uhu." Fig. 148. 

Ilead 2.74 in length; depth 2.6; eye 8 in head; snout 2.2; preorbital4; interorbital 2.75; D. IX, 
10; A. Irr, 9; P. 14; scales 2-24-6. 

Body deep and compressed; dorsal profile quite evenly convex from tip of sno~it  to base of caudal 
peduncle; ventral outline sc~arcely less convex; head large, heavy, and deep; snout very blnnt, 
but long; mouth srnall, ill axis of body; jaws subequal, the lower slightly inclndecl; teeilt white clubky 
yellorris11 a t  base; posterior tooth scarcely developed, usually not evident; upper lip double only pos- 
teriorly, only covering xbont half the dental plate, lower lip narrow, 11ot csovering half the dental plab;  
cheek with 2 rows of scales, 6 scales in the upper and only 1 or 2 in t l ~ e  lower row, these latter 
s~nal l  ant1 son~etitnes not apparent; ill old i~ttlividuals the cheek scales are e~nl~eddetl and scarcely visi- 
ble; 110 scales on lower liml) of preopercle; a series of scales OII margin of opercle, those on lower limb 
Inore or less embetlded; 4 scales on median line it1 front of dorsal; lateral line interrupted under hase 
of last but 1 dorsal ray, reappearing 2 scales below and continuing to caudal; tube8 of lateral line 
much branched. 
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Dorsal spines soft and flexible, their length about 4 in head; dorsal rays somewhat elevated, the 
longest 2.7 in head; anal high, similar to soft dorsal; caudal slightly lunate in adult, truncate in  the 
young, the lobes rounded, not produced; ventrals short, about 2 in  head; pectorals longer, the free 
edge oblique, 1.5 in head, tlie breadth one-third its length, membranes of spinous dorsal, anal, and 
ventral fleshy. 

Color in life, body, head, and fins all dull red, becoming a lighter red on lower parts and darker 
to a dusky reddish brown 011 upper portion of body; no distinct markings anywhere except a narrow 
violet line on outer margin of dorsal and ma1 fins; iris brown. Another specimen (No. 03366) was in 

FIG. 148.-Call~/odoii ?n i~z in t t~s  (Jenkins); Iron1 the type. 

life brown washed with red; basal half of all the fins brown red, distal half pzler, of a bright pink, 
this especially true of caudal anti anal; ventrals pink like the breast. 

In  alcohol the color fades to a drill dusky or reddish I~rown, the cbaudal petluncle paler; the fins 
all pale dusky yello\~ish. 

This is one of the largest ant1 tilost i~nportant species of this genus in Ha\vaiian waters. I t  is not 
very common and brings an extravagant price in the markets, being eaten raw at native feasts or 
'lluaus.l' The ceollection contains a dozen spec~imens, 6.5 to 19 inches long, all from Ilonolr~lu. 

Scartc8 miniatus Jenkins, Bull. U .  S. Fish Comm., XIX,  1899 (Aug. 30, 1900), D", fig. 20, Honolulu (type, No. 12144, Stallford 
Univ.; coll. 0. P. d m k i n ~ ) ;  ibid. ,  XXII, 1902 (Sept. 2:3, 1903), 470 (Honolnln). 

275. Callyodon perspicillatus (~teindachner).  " lilru uli uli." Fig. 149. 

Head 3.1 in length; depth 2.9; eye 9 in head; snout 2.2; interorbital 2.35; D. IS, 10; A. 11, 10 (9 or 
10) ; scales 2-24-6. 

Body short, stout and csompressrd; clorsal and ventral ontlines about evenly arched; head as deep 
as long, compressed; snont very blr~nt, its anterior profile perpendicular, as high as long; no canine 
teeth evident; eye high, median; ra~tdal pedlinc-le deep, 2 in heacl. 

Fins moderate, origin of dorsal over upper base of pectoral, rays higher than spines, last ray but 
one longest, 2.5 in head; l ~ s t  anal ray slightly the longer, last but onc 2.2 in heatl; rtlutktl very slightly 
lunate; ventrals not reaching vent l)y half their length; longest ray 1.8 in head; pet-toral hroadly falcate, 
longest ray 1.3 in head. 

Scales large and thin; 4 scales before dorsal, a single row of 5 scales on prcoperc-le, a single scanle 
under the last posterior sc,ale in the row, lower edge of preopercslc wit11 n single rolv of large scales; 
3 rows of large scales on operck; last scale of lateral line very broad :utd large, more than half the 
width of caudal peduncle and much th? largest scale on the fish: 4 scales in front of ventwls; lateral 
line following cnrvature of back to the r o ~ v  of scales except one under the last dorsal ray, the11 dropping 
down 1 row and continuing on middle of caudal pedunc:le to base of caudal; pores ~v i th  2 tubes 
generally, sometimes with 3 or more. 
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Color in life (No. 03367), vitriol green, each scale on sides edged with brown-drab; belly livid 
lavender drab, the scales with small round blue spots on side as far up as pertoral; a gray drab area 
behind head reaching nearly to end of pectoral, covered with snlall blne spots and navy blue streaks; 
lower part of head violet with elaborate sky-blue markings, opercular flap bright golden green, stripe 
and ring about eye blue; snout violet, then brown with a light green area bortleretl by sky blue, then 
a golden brown area sitnilarly bordered; clorsal with 2 stripes of bluish green, 2 of golden brown, 
the edge clear blue; caudal clear blue, the rays dusky; anal like dorsal, the striprs broatler; pectoral 
light blue, the upper rays and a stripe across base bright blue; a golden brown shade a t  base; 'audal 
bright goltlen brown, the outer ant1 inner rays bright blue. 

Color in spirits, body bright greenish, edges of the scales purplisll, under parts paler, postoc.nlxr 
region, upper halE of opercle and region under antl above pectoral purplish with nlunerous slnall rountl 
green spots, those on posterior portion of area modified into irregular green lines; snout purplish; :L 

I~roatl pnrplislr saddle 1)oundetl Ity a narrow blue-green border over middle portion of snout reaching 
level of moutll on earlr sitle; a narrow blue-green line connecting eyes antl extending around front of 
eye and backward upon cheek for an eye's diameter; 2 short postorbital blue-green streaks; 2 or 
3 curved green streaks on cheek; lower lip with a broad blue-green border covering entire widt l~ 

Ftc;. 14Q.-Call~lodo11 pcr'x~il,icillol!ls (Stcirldac~lirrcr); niter Steindachncr. 

back to bases of branclriostcg:tls, l~entling np\vartl to :~ngle of snout, ant1 the11 continuing upward and 
backward across cheek in a wavy I)lne-grc~et~ stripe; a narrow stripe of siltnc color l~eginning on side 
of heatl, under this continuing down\\:~rd :tntl I~ac.k\\:trtl to nezrr c.tlgt' of sr~l)opercle, where it turns 
l)ac.kward, in(-losing 3 str~all areas ant1 thc.11 castentls upward along edge of prtlopercle to nriddle of 
cheek; n~idtlle line of branchiostegal ~nernl)ranes h111c-green; a frw thin green streaks ant1 spots under 
base of pectoral; tlorbal fin with a scallopy I)lue-green Imse, :L ~ r~c~l ia r l  stripe ant1 i~ Lortler of same color, 
the median stripe separating 2 yc.llowish purple or whitish stripes; anal sin~ilar, the I~asal blne-green 
streak narrower and l~rokcn up into s(.xlIo1)y spots, the median green streak nluch I~roatler, the green 
border also broken; cantlal bluish green, the t.tlgc's 1)riglrtest; ventrals creamy v~hitc, the edges pale 
green, the inner edge narro\\ ly blue-green; pc2ctor:il pnrl~listl dusky, ripper edge bright blue-green. 

Tllis is one of the largest and most I)e:~utifnl sl)eczics of Sctrrid:,, occurring anlong the IIawraiitttt 
Islands. I t  reaches :t length of nearly 2 feet, is fairly conllnon, and is highly estee~ned by the natives. 
We 11ave 6 npecinlerts front I-Ionolnlu and the ltlhcctross securctl i t  qt Paako Bay. I t  is known also 
fro111 Johnston Island. 

Scarzis (Scurus) po.rl)i(.illulf~* Steir~d~u-hller.  1)ellks. Ak. It'i'isu. Wieri, XLI. 16, pl. IV, fig. 1. IHi9 ,  Sandwich Islands. 
Scarti8 porrpicillutzin. Slllitll S: Swnin,  I'roc8. 1:. S. Nnt. MIIS. 1W2. 134 (.Jol~nstor~ 1s11~11d): . I e ~ i k i ~ ~ s .  BIII~. IT. S. Fish Co~nlu.,  

XXII, 190'2 (Sept. 23, 1W3), 470 (Honolulr~).  Snyder, op. cit., XXII, 1902 (Jan. 19, 1904), 531 (Punko Bay). 
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276. Callyodon borborus (Jordan & 13verlnann). "l'aizulru." Fig. 150. 

Head 3.2 in length; depth 3.2; eye 6.6 in I~c~atl; snout 2.9; interorbital 2.9; preork)ilal 4; D. IX,  

10; A. 111, 9; 1'. 14; scales 2-254. 
Body oblong, not very deep nor greatly ctompressed; head about as long as deep, conic, conl- 

pressed; snout short, blc~nt and rounded; upper jaw produceti, its lip tlouble, covering entire dental 
plate; lowc~r lip covering half of tlental plate; no caanine teeth; eye anterior, high, its lower border 
considerat)ly above ul,l)txr base of pectoral; caudal pedonc*le nhort and deep, its tlept,h 2 in head. 

Origin of tlorsal over upl,rr base of pert,oral, spines flexil)le, short, not quite as long as rays; 
longest ray 3.1 in Irrad; longest anal ray 2.2 in I~ead;  caudal truncate; ventrals 1.9 ill head, not 
reaching vent by half their length; pectoral 1.5 in head.  scale^ large and thin, Yery slightly 
roughened l)y rac1i;rting lines o f  grar~alatiol~s extending to lnargins of scales; lateral line interrupted, 
the pores being on 18 scales, t l ~ e n  clroppi~~g 2 rows to row of scales under posterior base of dorsal, and 
continuing to base of oaudal on middle of caudal peduncle, 7 pores in the shorter part, which begins 

Prc. 15O.-CaU,tlotlor1 borl~ortrx (dortlan Q 1Svt'rmn1111); Iron1 the type 

on the row following the row on which thc. upper part ends, there not l~eing 1 pores in the same 
row; scales extending well out on the caudal, the last xcsale of lateral line very large and thin, being 
the largest si-ale on the fish; 4 scales in niedian line before dorsal; 2 rows of scales on cheek, 5 scales 
in upper row ant1 2 to 4 in lower, so~netimes only 2 on posterior part.; 2 ro\trs on opercle, and 1 on 
lower n~argin. 

Color in aI(*o11ol, grayish leaden I)rown, lighter I)elow; no l r ~ a r k i ~ ~ g s  on fins tlifferenf:fronl rorre- 
sponclirlg parts of body. 

The nI)ove tlesoription is bn~etl on the type, No. 50649, IJ. S. N. hl. (field No. 04316), a ~pecimen 
7.75 inches long, fronr Iionolulu; c30type, No. 27.35, U. 8. 1'. C. (field No. 04354), 7.5 inches long, and 
cotype, No. 7465, I,. S. Jr.  IJniv. Ifus. (field No. 650), 5.5 ill(-hes long, both fro111 Honolulu. 

Scarus ba~~borasrr Jordtm & Idverma~nl, Bull. U. S. I'isl~ Co~nm., XXII, lW2 (Apri l  11, 190Y), 197, Honolulu. 

277. Callyodon brunneus  (Jenkins). Fig. 151. 

l iead 3 in Ic~ngth; depth 3; eye 6.2 in head; snout 3; yreorbital 5.2; interorbital 3; D. I X ,  10; A. 
111,9; P. 13; V. 6: scales 2-25-6. 

Body short, deep and moderately compressed; dorsal and ventral profiles about equally convex; 
head short and ~notlerately deep; snout bluntly pointed; mouth small, in axis of body, ahout hori- 
zontal, lower jaw slightly inc~luded; teeth white, posterior canine in upper jaw occasionally but not 
usually present; nppclr lip t1onl)le for its whole length, aln~ost wholly covering upper dental plate; lower 
lip covering n ~ o r e  than half of dental plate; eye small, the lower edge of orbit on axis of body; inter- 
orbital space broad, gently convex. 

-- -- - -- 
a Hisprint for borbows. 
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Scales large, 4 rows in front of origin of dorsal, cheek with 2 rows of scales, 6 in the upper arid 4 
in the lower, anterior l i ~ n b  of opercle without scales, a row of scales along margin of opercle; lateral 
line interrupted (~nder  base of last dorsal ray, reappearing 2 rows farther down, 18 pores in the first 
part and 8 in  the other, the tubes somewhat branched. 

Dorsal spines sofband flexible, low, their length 3.5 in head; dorsal rays not elevated, the edge 
of the fin gently rounded; anal similar to soft dorsal, the rays shorter than snout; caudal lunate, outer 
rays solne\t hat proclncetl, about 1.7 in head; ventrals ~ihort, about equaling snout and eye; pectoral 
longer, reaching past tips of rentrals, its length 1.4 in head. 

Color in life, gray ~nottletl, streaked scored and barred with gray and brown; reddish-brown bar 
on lower jar; some reddish on belly, ventral fins, and front of anal; vent blue; pectoral dull yellowish, 
a black bar a t  its base; tip of caudal white; no bright colors; dark behind eye, a dark scale on opercle. 

FIG. 161.-C"ullyodo7~ bru7meue (Je~lki l~s);  from the type. 

Another specimen when fresh was dirty lnottlecl brown, scales with coppery-red below; dorsal like 
back; caudal and anal nlore reddish, vaguely mottled; ventral coppery, and pectoral colorless, a dark 
bar across base. 

Color in spirits dark rusty brown mottled and blotched with darker and paler; clorsal and anal 
dark purplisl~ brown. 

This species reaches a length of about 10 or 12 inches, and is not unco~ll~non in the ~riarkets of 
Honolulu. 

\lie have exa~ninecl 15 specimens, all froin Honolulu, 7 collected by Dr. Jenkins, 1 by the 
illbatrosx in 1896, 1 by Dr. Wood, and G by us. The length varies fro111 4.25 to 9.5 inches. 

Scarus brunneux Jenkins, Bull. U. S. F~uh. Comm.. XIX, 1899 (Aug. 30, 1900), h9, fig. 16, Honolulu (type,No. 6139, Stanford 
Unir. Coll., 0. 1'. Jenkins); ibid., XXII, 1902 (Sept. 23, 1W3),  470 (Honolul~~) .  

278. Callyodon dubius (Bennett). Plate 44.a 

Head 3.1 in length; depth 3.1; rye 6 in head; snout 3; preorbital 5: interorbital 3.2; D. IX, 10; 
A. 111, 9; 1'. 14; scales 2-25-6. 

Rody short, stout, not deep and not greatly conipressed; head short and blunt; snout short; 
anterior profile evenly curved froin tip of snout to origin of dorsal; ventral o u t l i ~ ~ e  less convex; mouth 
s~nall,  horizontal, slightly below axis of body, lower jaw included; u]JpCr lip entirely covering upper 
dental plate, lower lip leaving a portion of lower dental plate exposed; no posterior canine in either 
jaw; teeth white; eye s~nall,  lower edge of orbit in line with axis of body; interorbital space wide, 
broadly cbonvex. 

Scales large, 4 rows on median line in front of dorsal; cheek with 2 rows, 8 scales in  the upper and 
3 in the lower, subopercle with a single row; opercle with a single row of large scales; lateral line 

uscarus dubilia on plate. 
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interrupted under last dorsal ray, to reappear again 2 rows farther dow~n, 18 pores in the first part and 
7 in the last; tubes of lateral line with very short branclies. 

Dorsal spines soft and flexible, their length scarcely equaling snout; soft dorsal not elevated, the 
border of the entire fir1 uniformly rounded; anal sinlilar to soft dorsal, its rays equaling snout; caudal 
truncate or very slightly lunate, the outer rays scarcely produced, their length 1.6 in head; pectoral 
longer, reaching origin of anal, 1.3 in head. 

Color of a nearly fresh specimen in formalin, deep lead-color, body and fins uniform, a leaden 
band acrom caudal; pectoral light yellowish, yellow a t  tip; terminal band of caudal pale lead-color; 
center of each scale darker lead-color; ventral pale; tip.of opercle with a large blackish spot. 

Color in spirits, dark brownish, the edges of the scales paler; dorsal and anal dark brownish; 
caudal dusky; rentrals and pectoral pale dusky. 

The collection contains but a single example (No. 03405), 6.5 inches long, obtained at  Honolulu. 
This species occurs also in Samoa. 

Scurua dtdiua Bennett, 2001. Journ., IV. 828, KO. XIII, Art. 111, 37, Oahu. 
Psendoscclruu dulri7as. Gdnther, Cnt., IV, 229, 1862 (Sand~vich Islandb; Fiji lulnnds). 

279. Callyodon a h u l a  (Jenkins). "Ali~iula;" "Pui~ulrdnuhd." Fig. 152. 

Head 2.8 in length; depth 2.34; eye 6 in head; snout 2.7; preorbital 5; interorbital 3; D. IX,  10; 
A. 111, 10; P. 14; 1'. I, 5; scales 2-24-6. 

Body short, deep, strongly compressed; dorsal profile rather strongly arched, slightly depressed 
in front of eyes; head rather deep; snout prominent, the lower jaw included; rnoutli small, entirely 

Fla. 162.-Callgodoi~ clliula (Jenkins); from the type. 

below axis of body; dental plates white, yellowish at  base; no posterior canines; upper lip double its 
entire length, covering about half the upper dental plate; lower lip short, covering lees than half lower 
dental plate; eye small, lower edge of orbit on body axis; caudal peduncle compressed, its depth 2.2 in 
head. 

Scales large, 4 rows in front of dorsal, a single row of 4 scales on cheek, behind which are 2 scales 
placed one above the other; posterior limb of opercle with 3 series, the anterior with 1 series of scales; 
lateral line interrupted under last dorsal ray and continued to base of caudal 2 rows lower down, the 
tubes solnewhat wavy and little branched. 

Dorsal fin rather high, the spines soft and flexible, their length about equal to that of snout; soft 
dorsal scarcely higher; anal similar to soft doreal; caudal fin slightly convex, the lobes rounded, 1.8 
in head; pectoral 1.4 i n  head; ventrals not reaching vent, 1.8 in head. 

Head, body, and fins uniformly brown, with reddish tinges brightest on fine and throat; base of 
caudal paler; no distinct markings anywhere. 
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This species reacl~es a lengtli of about 9 or 10 inches, and i i  k~iown only from the 5 specilllens 
recorded by Dr. Jenkins ant1 others obtained I)y the Allrcitross a t  I-Ionolulu. 

Srarus uhukr Jenkin.s, Bull. U .  S. Fish Con~n~ . ,  XIX, 1899 (Aug. 30,1900). 61, fig. 19, Honolulu (Type, No. 6142, Stunford Un iv . ,  
Coll. 0. P. Jenkins): M d . ,  XXII, 1WL (Sept. 23, 1903), 470 ( I l o ~ ~ o l u l ~ ~ ) ;  Snyder, op. cit. (Jan. 19,1W4), 631 (Ho~~ol~~lu) .  

280. Callyodon benne t t i  (Cuvier & Valericie~i~ies). Plate 45. a 

Head 2.8 in Imgth; depth 3.25; eye 5.2 in llead; snout 2.6; preorbital 6; interorbital 3.2; D. IY, 
10; A. 111, 9; P. 13; scales 2-21-6. 

Botly ratlit~r short, r~~oderately deep, not greatly compressed; liead longer t l ~ a n  deep, compressed; 
snout snbconic, lower jaw inc~luded; lips covering about half of each jaw; tlental plates white; no 
posterior canine teeth; eye I~igli, entirely above upper base of pectoral, slightly anterior; caudi~l 
peduncle 2.5 in head. 

Origin of dorbal a little posterior to upper base of pectoral, spines flexible, of about equal lengtli 
and equal to rays, the lotigrst spine 2.5 in Iread;!ongest a l~al  ray 2.75 in hratl; caaudal uliglitly rour~tled; 
ventrals 2 in Iieatl, not reac-hing vent l)y 0.75 of their length; pectoral broad, 1.6 in  head. 

Scales large, s~nooth; scales on cl~eek in 3 rows, upper with scalrs, next with 6, lower with 2; 
2 rows of ecales on optlrcle, its lower etlge with a single row; lateral line interruptetl, 17 pores ill 
upper part, w1rit.h ends on the first row of scaales beyontl the last t lor~al ray, thrn drops 2 rows and 
continues along middle of caudal peduncle to base, there being 7 pores in the shorter p r t .  

Color it1 alcohol, brownistl oliv:~ceous, edges of scales tlarkcr; 2 rather tlistirict white stripes 
from near haye of pectoral along lower part of sitle, disappe;tring before reaching vertical of anal origin; 
fins all plain olivaceous, scarcely iiiottled; tip of caudal not white. 

This species was originally described from tlie IIawaiian Islancls. The collection rr~acle, by Dr. 
Wood at  Honolulu in 1898 cvntains a single specimen, No. 2081,5.25 inches long. Also found in Samoa. 
Scurua be~r~retti Cuvier S: Vulenciennen, Hixt. Nnt. Poisr., XIV, 2i0.1859, Sandwich Islands; Jelrkinu, Bull. U. 8. Fish Comn~., 

XXII, 1902 (Sept. '23, 1903i, 470 (Honolnln). 

281. Callyodon paluca (.Jenkins). "lJ~~l~ih.trldh.u." Fig. 153. 

Head in length; depth 2.8; eye 5.5 in head; snout 2.75; iriterorbita~ 2.9; D. IX, 10; A. I I I , ~ ;  P. 14;  
scales, 2-24-6. 

Pro. 183.-Callyodon paltrea (Jenkins); from t11e type. 

Body deep, compressed; tlorsal and ventral outline evenly arched; head longer than deep, corn- 
pressed, bluntly conic; lower jaw inclucled; teeth white, no pclyterior canine; upper lip double, it8 
entire length and covering little more than half thedental plate, lower lip covering half of lower plate; 
lower edge of eye ulightly above upper base of pectoral. 

a Scurus bennelti on plate. 
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Origin of dorsal over upper base of pectoral, its distance from tip of snout equal to head; dorsal 
spines flexible, all except first ancl seco~itl of about equal leugth, louyest 2.75 ill Ilcatl, longest ray 2.1 
in head; longest anal ray 2.4 in Ilead; caudal tru~lcate, lobes not produced; \,entmls 1.85 in head, not 
reaching vent by two-thirds its own length; pectoral 1.6 ill head. 

Scales large autl M~in, very sligl~tly rongl~enetl by radiating lines of g~.anulations extendine; to 
margin of scales; clleek with 3 ro\vs of scales, 6 scales in upper row, 1 or 5 in nlitldle, 2 in lower, 
which extends upon anterior limb of preopcrcblc; posterior limb of opercle \\it11 2 rows of large scales; 
ar~terior lilr~l) with a single series; 6 sc.ales in  ~l~ctliar! aeries Iwforc dorsal; 1ater:tl linc i~~terrupted at  1 
row of ~calcs  I~eyond posterior base of dorsal, pores on 11) scales, lateral line droj)l)ir~g do\\pn 1 rom and 
bcaginning on row in wliich long part ends, 6 pores being in tlie s11ortt.r part, pores Ircing on t l ~ e  3 
different but adjoining scales in  the salne upward ant1 backward rou;  imny poresbbranched, a few 
single. 

Color in  life, upper portion retl(lis11-brown, lower parts, in(-lutling ve~ltrals a~i t l  i111a1, a brighter 
red; \-ertiral fills a11(1 ventral8 somu~'hat 111ottle(1; I)ody it~ltl hratl witliout distinct nlarki~~ps. 

Color in  al(bohol, grayish-l)ro\vn, upper parts darker, edges of scales dark l~romn; [ins all a similar 
color, tlle verticbal fins and ventrals being ~llottled with light ant1 brown. 

The above description from the type, 7 inrhos long, ohtainetl by Dr. Jenkins at  IIonolulu in 1889, 
the only known specimen until the Allhntross obtained others in 1902. 
,'jcc~l.tls pd(iccl Jcnkil~u, Bull. U. S. I"ihl1 Comnl., XIS,  1899 (hug 30, I'JOO), GO, fig. 18, Honolulu (11 pe, KO. til41, blut~lord 

U l ~ i v  , Coll 0. 1'. J u l ~ B i l l s ) ;  ibitl , XSII, 1902 (hrpt. 23, 190'S), 471 (Honolulu; qnmc specimen); Snyder, op. cit. ( J ~ I I .  
19, 19Oi), 551 (II0110l~~~). 

283. Callyodon jenlrinsi (Jorclan cP: E \ ~ e r n ~ a n n ) .  

l lead 3 in length; depth 2.5; eye 6.5 in heart; snout 2.6; 1)rc.orbital 4.7; intcrorl~ital 3; I). IS, 10; 
A. 111, '3; 1'. 13; scales 2-21-7. 

Body sliort, very deep and greatly con~prcssed; liead sl~ort,  nearly as deep as long, snopt sliort 
aud I)lunt; mouth small; eavll jaw wit11 1 or2  b lu~i t  csnilies; dorsal and veutral or~tlir~es about equally 
collvex; anterior profile rising rather irregularly fro111 tip of snout to origin of dorsal; caudal ~)eduncle 
deep, its least d c p t l ~  2 in  held. Scales large, deeper than lung; 2 rows of largo scales on cheek and 
1 row on subopercle; a row of thin ~nodified scaales at base of dorsal and anal; a few very large thin 
scales on base of caudal; Isteral line ceasing under last dorsal ray, real)pe;irir~g 2 rows lower tlo\\ 11 and 
continuing to b:~sc of caudal, the pores with 2 or 3 irregular l)ra~lclles; tlorsal rays soft and flexible, 
not pungent; dorsal spinea somewhiit c~le\7ated ppsteriorly, loilgcst a little i~ioro than 2 ill head; iirst 
ventral   pine ol~svure, the otliers soft and flexible; anal rays s o n ~ e ~ h a t  shorter than those of dorsal; 
candal shallowly lunate, the outer rays not greatly ~)roduceci; vo~~t ra l s  ~l~oclurate, 1.6 in Iread, not 
reaching to origin of anal by  a distanvc. equal to two-fifths tlltir length; pectol.al broad, 1.2 in lrcsad. 

Color of a nearly fresh specimen, bright blue-green, brightest on posterior half of Ibody, each scale 
broadly etlgt~tl with reddish brown; lower anterior part of body reddish bro\\,11, with traces of Ijloe- 
green; top of hcatl brownish red or coppery, a broad deep blue-green band on the upper lip, cxtc~~lding 
on side of l~eatl to  below eye; lo\ver lip with a narrow brighter blue-grecn band comiectir~g a t  auple of 
nloritll with the one fro111 upper lip; c11in wit11 11 broacl coppery-red bar, follo\ved by a broader I ~ r i ~ l l t  
blne-gree~i one; cirudill green, 1nc~(lia11 part pale, banded \vith green spots; dorsal bright greeli a t  I)ase 
aud tip, t l ~ e  ~nidtlle pale greeuisl~, transluvcnt; anal similar, the distal band broader; pectorals and 
verltr~ils deep vitriol-green with wl~ i t i s l~  markings. 

Color ill alcohol, dirty greenish, side with abot~t  8 longitudinal .series of greenish blotches; head 
olivaceous above, paler on cheeliu; upper lip broadly pca-green :it edge, this color c-ontinued I)a~*k\\~ard 
to under eye; edge of lower lip pale green, caontinued around angle of lnoutll uniting \vitli the same 
color from upper lip; chin with a broad, pale crossbar, behind which is a broader, pale-green onr 
\rl1ic41 extentls ul) 011 cheek nearly to orbit; back of this is a still broader, white crossbar interrupted in 
the nliddle by greenish; subopercle and lo\ver edge of prcaopcrc-le with a large, irregular, green patch; 
a nledian green line on breast to  base of  ventral,^; dorsal grcen a t  base and along edge, the ~riitldlo 
portion paler; :ma1 sinlilar to dorsal, the green border broader; caudal bright pea-green on the outer 
rays, the inner ones pale ivitll 4 or 5 cross series of green spots, tips of rays darker; ventrals pale 
green, the edges dark pea-green; pectoral pale grcwl, darker green on t h e  upper rays. 

This spocies is related to Scams gilberti, fro111 which it differs in  the greater depth and the somewllat 
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different coloration. I t  is also related to Call!/odon lauin, but differs in the much greater depth, the less 
produced caudal lobes, the greater width of the green head markings, and the color of t l ~ e  fins. 

Only one specimen \\.as obtained, type No. 50647, U. S. N. M. (field No. 02944), 14 inches long, 
taken a t  I-Ionolnlu June 6. 

Scarusjenkinsi Jordan & Evermaxln, Bull. U. S. Fish Comm., XXII, 1902 (April 11, 1903), 195, Honolulu. 

283. Callyodon gilberti (Jenkins). "Panuhdnuhb." Fig. 154. 

Head 2.75 in length; depth 2.44; eye 6.6 in  head; snout 2.8; preorbital 5; interorbital 3; D. rx, 
10; A. 111, 9; P. 14; scales 2-24-6. 

Body moderately deep and compressed; dorsal and ventral outlines about equally convex; head 
short, scarcely longer than deep; month small, horizontal, on axis of 1)ocly; teeth whitish, lower jaw 
included; 2 short but strong canines a t  posterior angle of upper jaw, a similar 1 on lower jaw; 
upper lip broad, coveririg \~~liolc  of dental plate, lower lip covering about half of lomer plate; eye small, 
entirely above axis of body; interorbital s l m e  broad, high. 

Scales large and thin, a row of 111odific.d scales along base of dorsal and anal; scales on base of 
caudal very large arid thin; 2 rows of scales 011 cheek, the upper with 7, the lower with 4 or 5 scales; 
a wries of scales along margin of opercle and on subopercle. 4 scales along median line in front of 

FIG. 154.-Call!lotlor~ gilberti (Jenkins); irom the type. 

dorsal; lateral line interrupted u~ider  the last dorsal rays, reappearing 2 rows farther down and con- 
tinuing to caudal fin, the tubes with 1 t o 3  or 4 short branches. 

Dorsal spines short and flexible, not pungent, their lengtl~ about 3.5 in head; soft dorsal higher, 
the last rays longest, about 2.4 in head; first anal tipine ohscurc, the others soft autl flexible; soft anal 
similar to soft dorsal but less high, the last rays 3 in head; caudal moderately lunatc, the outer rays 
moderately produced, about one-half longer than niiddle rays, ventrals rather long, their length not 
reaching origin of anal by a distance equal to half distance fro111 tip of snout to middle of pui)il; pec- 
torals broad, the free edge ol~licjue, length of upper rays 1.3 ill head. 

Color in spirits, upper part of heat1 and body greerlisti or bluish purple; side 1)luisli green on the 
edges of the scales, underparts paler; upper lip with a I~roatl blue-green line extending on side of 
head across lower border of orbit to ~niilclle of preopercle; 2 short blue-green lines or1 postocular 
region; snout above lip wit11 a broail paler hand extending back to eye; edge of lower lip bluislt green, 
connecting a t  ariglc of mor~tli with the bluc line frorri upper lip, back of this a broad pale purplish 
crossbar concolor with the cheek, this bounded posteriorly by a broad, bright-1)luB crossbar reaching to 
lower edge of postorbital; middle of lower jaw with a broad white crossbar, behind which is an oblong 
blue area; median line of throat and breast bright blue, this extending backward between oentrals to 
origin of anal; dorsal bright greenish-blue at  base and on border, these 2 lines separated by a much 
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broader dusky whitish band; last ray of dorsal greenish to tip; anal same color as soft dorsal; caudal 
greenish blue on the outer rays, spotted \\-it11 blue and green on I ~ a ~ a l  two-thirds, the middle rays 
narrowly tipped with blue green witli a narrow subterminal purplisll black line, rest of middle rays 
whitish; ventrals pale blue on the inner rays, white on nlitldle rays, and bright blue on the outer rays; 
pectoral bluish on base and anterior part, p:tle dusky otherwise. 

Color tlescription based upon a s~)erirnen (No. 05758), 9.5 inches long, which had been in formalin 
about 2 \i,eeks. Older specimens are of course more fadecl and the colors correspondingly less 
distinct. 5 

This is one of the most :tbundant species of t'he genus anlong the Hawaiian Islands. We have 
examined 13 specimens, all from Ilonolu111, 2 collected by the rllbatross in 1891, 7 by Dr. Jenkins, 
and 4 by us. Length, 8 to 14 inches. I t  is doubtfully distinct from C bntaniensis (Steindachner). 

SCOI.I[H gllbevtl dankins, Bull. U. 8. I~ i s l i  Comm., XIS, 1899 (Aug. 30, 1900), 59, fig. 17, Honolulu (type, No. 6140, Stanford 
Unir.; coll. 0. P. Jenkins); ibicl, XSII, 1902 (Sept. 23, 1003), 471 (Honolulu). 

284. Callyodon formosus (Cuvier & \Talenciennes). 

This species is thus described: Jaws smooth; a small posterior canine; head flat: nape a little ele- 
vated; eye placed high; lateral line simple. 

The fish in  a faded condition shows traces of green streaks under the throat, and near the eyes an 
area with scattered spota, apparently red. Dorsd and aria1 green, striped mith an undulating band of 
blue. Caudal green with a violet line above and below which joins a vertical line of the same color a t  
the end of each ray, thus li~niting 011 the base and on the 2 outer rays of the caudal an area prob- 
ably red in life. Pectorals bordered with blue, the ventrals apparently not. 

Two specimens, 7 inches long, obtained a t  the Sandwich Islands by Eydoux ck Souleyet. 
To this Guichenot adtls, fro111 the same specimens, body rather elongate; posterior canine teeth 

present or absent; suborbital sra1c.s in 2 rows, the lower rovering a large part of preopercular limb. 
Caudal truncate, the angles mocierately produced. Color grayish blue, sides yello\\,isl~ green spotted 
with reddish, lIcatl mith a large yello\r spot crossed by :t horizontal streak of green and bounded 
above by a  tripe of the sarne color. Caudal 1)oundetl by a red stripe, otherwise green like the dorsal 
and anal, which are crossed by a blue stripe with wavy edges; pectorals and ventrals yellow, edged 
with blue. 

This species appear to be close to d'trllyodon lnuia and (! gilb~rti. No specinlens have been seen 
by us. 

Scarus iorrrLosua Cuvier & Valencienues, 1IIut. Nnt. I'oixs., XIV, 285, 1839, Sandwich Islands; Eydoux & Souleyet, Voyage 
Bonite, Zool., 11, 191, 111. 6, flg. 3, Sandwich Islands, slime type. 

Pseudoscarus formosus, Guichenot, Dfem. Soe. Imp. Cherboum, 1865, 67 (Eydoux & Souleyel '~ specimen). 

285. Callyodon lauia  (Jordan ck Evermann). "Lnrhita." Plate S L I I I .  

Head 2.8 in length; depth 2.7; eye 6.75 in head; snout 2.6; preorbital4.8; interorbital 2.8; D. ~ x ,  
10; A. 111, 9; P. 13 on one side, 14 on other; scales 2-25-6. 

Body short, stout, and conlprcssed; licatl heavy; snout rather short, bluntly rounded; dorsal and 
ventral outlines about eqnally arched, anterior profile slightly concave before the eyes; nape strongly 
convex; mouth small, nearly horizontal, in axis of body; upper jaw witli 1 or 2 moderately strong 
backwardly directed canines; a similar hut sn~aller canine sometiines present on lower ja\v; cutting 
edge of upper jaw fitting outside that of lower; teeth white; eye small, entirely a_bove axis of body; 
opercle with a broad short flap. Scales large, their surface with fine lines and granulations; nape and 
breast with large scales; rlieelr witli 2 rows of large scales, aboot 7 in each; subopercle and lower limb 
of preopercle each with a row of scales; opercle with large scales; lateral line broken under last dorsal 
ray, reappearing 1 row lower down and contin~iing to caudal fin, the pores with 2 to 4 branches; a 
series of these oblong scales along baso of dorsal and anal; base of caudal with 3 or 4 very long, thin 
scales. Dorsal spines soft and flexible, not pungent, the longest about 2.7 in head; soft portion of 
dorsal son~ewhat higher, especially posteriorly where the rays are about 2.4 in head; anal spines soft 
and flexible, the first obscure, the third about 4.3 in head; anal rays Iligher, the last but one longest, 
3 in  head; caudal deeply lunate, the 3 or 4 outer rays above and below produced, lengtli of middle 
rays 2.3 in head, or 2 in  outer rays; ventrals moderate, not reaching vent, 1.9 in head; pectoral broad, 
the free margin oblique, length of longest rays 1.3 in head. 



356 BULLETIN OF THE UNITED STATES FIBH COMMISSION. 

Color in life, heacl I)rowr~isll yellow l)eforc eyes, the jaws lighter yellow; cheek washed with 
bro\vnisll and blue, throat greenish ; nuclial and opercnlar regio~rs I~ro\vnisli orange4 body salmon-c-olor 
above, the belly lighter yello~v,   no st of the ~cales  nitll an etlging of greenish blue; a deep blue line 
from nostril before and behind upper part of eye; upper lip derl) I)lr~ca, the streak forming an intrrrupted 
line before eye; lo\\ er jaw \I it11 2 blue, cross lines, 1 ~narginal; a darlr-blue spot behind angle of mouth; 
deep blue hlotrhes on interopertale; tlomal tlcep blue with a pecauliar jagged stripe of light I~ro\vnish 
yellow; anal with blne spots at base, then light ycallow, tllen tlerl) I~lne, tlrcn green with blue edge; 
cautlal brownish yellow, with 1)right I)lne edgings ant1 a ~netlian area of I)rigl~t golden green; ventrals 
golden, trilllnred wit11 bright I)lue; ~)ccto~,al  goltlen wit11 (lee]) blue a b o ~ e  ant1 greenish blue 011 lower 
rays, a saln~on stre;~lr across base \\,it11 greenis11 1)lue brliiritl it. 

Another example (KO. 03040, 10 i~lclies long) w : ~  in life pal(. coppery rosy, darker on first :3 r(J\VP 
of scales; the center of each scale in the first 5 rows grcenit.11 blue; n~ider  parts pale rosy, ~7itl1 
orange witsll; 11ead pale rosy, :t s~nal l  postocular blue spot, a short blue line forwartl from eye, ant1 a 
second of same color on upper lip and across c h e k  to eye, \vl~ercl it has :t sligl~t break, then c o ~ l t i ~ ~ a c . ~  
untler eye as :t grec~~irl~-Ijlue 1)iir; u11~1cr lip 15 it11 narro\\ I)lne e(lgc.; (ahin fittletl sa l~~lon ,  \\it11 :L tlonl)l(\ 
blne cresc>ent; s1):lc.e frorn c.l~in to is t l ln~i~s 1)riglit 1)lue; :in o1)long bright blue spot 011 subopcrc~le, 
behind n l1ic.h i~ a s ~ ~ ~ a l l e r  irrclgular one 1)ordered above 1)y :L broad greenish-blue space; tlomal green- 
ish blue, wit11 a 1)road su~~nlcdian orange I)a~ld, tile lo\\ er gree~~isll-1)lue b:t~ld made up of large, scarcely 
connected, bluirh spots, the nl)per half continuous x i th  a narrow bright I)lne l~ortler; a snlall onmge 
I~totch on base of last dorsal ray; caudal p:de rosy a t  base, then with a greenit.11 I)ar, follo\ved l ~ y  a 
broad rosy bar, then by a broad terrninal greenish-blue bar, dark l~luc. in front, grei.iiish in  111id<1le 
all11 pale blue on outer third; upper and lower edges of caudal I J ~ I I ~ ,  Ijelow wtlich is a l~road rosy 
orange stripe; anal greenish blue a t  base, then a broad orange strip(., the outer half greenish blue with 
narrow bright blue edge; pectoral orange anteriorly, pale bluisll behind, the anterior border blue; 
ventrals orange, anterior edge and tip blue; iris pale orange. 

Color in spirits, light dirty grayish white, lighter below; a narrow pea-green stripe on edge of 
upper lip, breaking up into irregular spots froin angle of niouth to lower edge of orbit, a similar stripe 
from nostril to eye and slightly beyond upper posterior border of eye, these lines sonletimes continu- 
OUR and unbroken; lower jaw edged with green, a broader pea-green croes-stripe at  anterior edge of 
branchiostegal opening; sn1)opercles each with a I)ro;rd green r-tripe; line of union of gill-uiembranes 
1)roadly green; dorm1 with a xclries of large olive-green spots a t  base and :L I)roacl 1)alld of similar color 
on distal half, these separated by a pal('r I)ancl and cut l)y irltrut.iono fro111 it  I)otl~ above and helow; 
dorsal fin with a very narrow paler 1)ortler; :i~id with a berics of grc.euish spots a t  l~ase, t11e11 a broad 
pale yellowisl~ white line, bountled tlistitlly by an indciinite, xvavy, 1)lack line sl~ading off illto tllc 
greenish of the distal half; last lay of anal dusky 011 its outer tllirtl; cautlal g r ~ ~ c r i i s l l - o l i ~  a t  base 
on 1)roduced outer rays, edges of fin :~ l )o \e  and l)elo\\ green; ~nidtlle lays \\.it11 it broatl 1111late area of 
pale green, scallopetl proxi~nally l)y (lark glwn, se1)aratetl fro111 the ligl~tcr green I)asc I J ~  a broad 
wliitish interspace, the upper and 1owc.r edge also darker green; ventr:~ls creamy white, the outer etlgr 
pale greenish; pectoral whitisll, tire up1)er ectlge dusky. 

Tllere is s o ~ ~ l c  \ariation ill the \\ itlth of the green 111arkings on tlle heilcl, so~~leti~rres the #tripes 011 

the lower part of the head 1)eing very I~rontl. 
This spec*ics is related to t'. !/ilCcrli, fro111 which it differs in the ~rlore s t ro~~gly  l)rod~lced (-all(lal 

 lobe^, in the IlarroMer lirlcs on the snout, the broaclvr greV11 lines 011 the tl~roat,  the al)senc,e of :L green 
median line on the t~rc~ast, a ~ ~ t l  in the very tliffeent coloratio~l of l l ~ c  fins. I t  is also nrar to ('rtll!~odol~ 
formoaits, a species we 11:tve as yet failed to recognize. Bwides the type obtained at  Ililo, we hare 4 
exarnples fro111 I l h o l u l u  collected l ~ y  11s ant1 1 l)y Dr. IVood. 

Scnrus lrst~in Jortlu~~ 'k Evcr1nl~1111, B~tll. U. S. Fib11 C:r)lnm., XXII, 1'JW (April 11, 1903), l'Jli, Hilo. (Type. No. hOR48, 
U. S. Nut. Mur.) 

286. Callyodon bataviensis  (Sleeker). Pig. 155. 

Two series of sc-ales on the cl~eek, thc lower 1rreo1)c~rculsr liu11~ 1)eing entirely naked; the lower 
series cornposed of 6 scales; upper lip broatl; jaw8 rosy, the upper with 1 or 2 conical teeth a t  the 
angle, none a t  the lower; dorsal spines sul)equal in length; 14 pectoral rays; caaadal rounded, with the 
i~ngles produced. 

Color green; lips red, blue anteriorly and green ~)osteriorily; the green ba~ld  of the nI)I)thr lip and 
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the 11111e band o f  t he  lo\\ c r  lip ~):issit~g l )~l l i t l ( l  t he  ntlglr of ill(> 11lo11tl1 into n greerl hiund r ~ r n ~ l i ~ ~  to 

the  lo\rcr :~nglr  of t he  or1)it; 2 short greet1 s t rmks I)c~ll i~~tl  th(i orllit; tlorsal fill red, \vitll a 1)111~~ Inar- 

gin, and with n greet1 I~atttl a lo t~g  tlic~ illitltllc; nllnl bitllilarly c-olorc~tl; c2:~nrl;tl rosy, \\,it11 t l lr  upper anti 

lo\vrr 11iargi11s l)llie, ant1 \ritll :-: or  4 ~Iigli t ly cnr\.ctl 1,111o (,robs-b:i~ltls. 

ICno~vn from the 1Iaw:~iinll Inlalldu only iron1 Stc~it~daclnler's rrcaortl. 

9 Srflvr~s collflllfl Iliipllcll, h'cllc Wirl)csll.. 17iscall(~, 5 l(nf. S, lia. 2 ,  lS:!S, Massawah, Red Sea. 
7 Sir~i~~~s,fr~i'slvrli 1:nvic.r h V ~ ~ l c ~ ~ r ~ ~ i ~ ~ l r l ~ ( ~ r ,  I l  is(. Salt. I'oiss., S I I I ,  : { I ! ) ,  IS::!). Red Sea. 
,S'r(l~'ll~ /II~/III~!I,II.~!S l%l(v!l<cr, NII~.  '1'. NIvI. 111(1., XI 1 I,  IS:):, :{I?, Batavia. 
I'sr~~~rlosrur,rs b~rl~rr~if-r~si.~, I3lr(~l;cr. A l l~~s  11~11111.. 1 ,  '18, till. I?, fix. ::, 1si;L'; l i i i~~ l l~ r r ,  (',I(., I\', 231, IXP2 (fro~n Blrc.kcr): (Stlfiill- 

(lt~c~l~ti(~r. 1)1~11lis, Al:. \\.iss. \Virl~. l rSS,  1!)00. 611s (11(,111~111111). 
Smi'rr.~ rn1ll~rr~i.s (:llvier & \'r~llrllric~lnlcs, 01%. cil., XI\', L'ii3, 1S:<0. Massawah, Red Sea. 
I',srrr(/o#crl~~~# ri~i/~!?iii, (~iir i t i~(~r,  (h~t., I\', ?:lo, lS(Y2 (ll<!(l S,VL). 

287. Callyodon orythrodon (('llvicir S: \':~I(~t~c.ic~nnc.s). Pig. 156. 
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Color, violet-olive, vertical fins darker. 
Laysan Island. ICnown from the IIawaiian Islal~ds only frorn Steindachner's record. Com~nol~  

in Samoa. 

Scar~is erylhrodorr Cuvier &Valenciennes, Hirt.  NIL^. Poiss., XIV, 255, lS9, Ile de France. 
. Scnrl~s 8umbnure1isis Rleeker, Contrib. Ichth. Pnnnn Somhn~vn, in Jonrn. Ind. Archipel., 11,1848, 638, Sumbawa: Rleeker, 

Nat. Tijd. NeAer. Ind., XI, IXRG, 104 (Bandr~). 
Mettdorcccr~is s~iiaba~acilsis, Blrcker, Atl~in Ichth., I, 47, t t~f.  15, lig. 4, 1862; Giinther, Cat., IV, 232, 1862 (East Illdice); Gteirr- 

dnchner, Denks. Ak. Wiss. \llien, LXX, 1900, ,509 (Lays~rn Island). 

Oenns 171. PSEUDOSCARUS Bleeker. 

This genus differs from ,'icvn~s, as lirre understood, chiefly in the deep.green or blue color of its 
liighly nlodified jaws and teeth. The sl;ecies are lnostly of large size and robust form. This genus ih 
scarcely divtinct from Cnll?rodon. 

Pseudoscar~is Bleeker, Versl. Aknd. \Vet. Amsterdtlm, Scnroiden, XII, 1861, 230 (n~ionrrhinox); (teeth blue; posterior 
canine., present). 

Lol.o Jordan & Erermnnn, Check-List, 418, 1896 (g~l(tc(c~~~ni(cj. 

a. Cheek 'ivith 2 rows of scttles. Color green.. . . . .. . . . . . . . ... . . . .. . . . . . . . . .. . . . . . .. . . .. . . . . ... . .. . .. . . . . . . . . .troschelii, p. 358 
ua. Cheek with 3 ronra of acnles. Color blue, the side of body nnd head with pink or roqy ........ ..... . ..... jordn?ri, p. 359 

288. Pseudoscarus troschelii Bleeker. Fig. 167. 

Two ~er ies  of scales on the c-heek, the lower preopcrcular limb being naked; lips very narrow, 
covering only the base of the jaws; jaws green, the upper with pointed teeth a t  the angle; caudal 
slightly emarginate; 15 pectoral rays. 

Fro. 157.-Pxnirlosrarzrs 11.oschel;i Hlueker; after Bleeker. 

Body green, each scale \vitIi reddin11 margin; lips red; a short red band througli tlie eye, ancl 
another from angle of month below eye toward the opercle; chin \vith red t rans~erse and longitn- 
dinal streaks; dorsal red, edged \r.ith blue, and with a green hand along the  ~niddle; anal yellowish, 
with a similar red band; caudal greenish. 

Scarcistl~o8chelii Bleeker, Sat .  Tijd. Neder. Tnd., IV,  1863, 4!18, Java. 
Pseudoxcarli8 trochelii, Bleeker, Atll~s Ichth., I, 25, tnf. 7, fig. 2, 1862; Giinther, Cat., IV, 237, 1862 (from Bleeker); Stein- 

dachner, Dcnks. Ak. 'I\'iss. \Vic>n, LXX, 1!100, 508 (Laysr~n Islr~nd). 

289. Pseudoscarus jordani Jenkins. Plate XLIV and Fig. 158 

Head in length to base of caudal 2.7, in total length to middle margin of caudal 3.37; depth in 
length to base of caudal 2.64, in total length to ~nicldle margin of the caudal 3.3; dorsal rx, 10; anal 
111, 9; pectoral 14; scales 24; lateral line interrupted. I n  this specimen 2 scales at  the inter- 
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. rupted portion out of the series bear tubes. They are located one over each first 2 scales in tlie 
series following interruption. Tubes illucll branchect; surfaces of scales, except a t  posterior margin 
of each, ~nucbll roughened over the whole body by striations co~nposed of rows of ulinute tubercles; 
body robust and greatly compresbed; an adipose l u ~ n p  over snout; teeth green, lower jaw included; 
a strong tooth a t  each angle of upper jav; upper lip double only posteriorly, covering !nore than 
half of dental plate; lo\rrr lip corering l e s ~  than half of dental plate; cheek with 3 rows of scales, 
upper of 7 scales, ~nitldle ro\v of 7, the lowcl- row of 2 scales, whicll extend on lovc.er preopercular 
limb; a series of scbales along entire n~i~rg in  of opercle; a series of G scales on median line before first 
dorsal spme; lobes of candrtl fin in~icli prodi~c~etl, beiug longer than body of the fin; height of caudal 
peduncle in head 2.54; pec*toral 1.5 in Iieatl, its bre:tdth being lees thau half of its o\vn length; 
ventral 1.75 ill head, not reat*hing \,e~lt hy one-half itb: own length, inserted on a vertical from about 
lnidtlle of base of pectoral; tlol.sal spincs flc.gil)le; menrbmne of first few spines of (lorsal, anal, and 
ventral soulelvllat fleshy on outer nlargin. 

Coloration in life: General colot blue, the sides of body and head rosy or pink; region of body 
just below posterior two-tllircls of dorsal and the caudal peduncle green; iris orange; margin of upper 

FIG. 158.-l~8eiiflo~rar11~ jordani Jenkins; from tlre type. 

11p orange, above mhich it is bright blue; margin of lower lip blue, below ~vhich is an orange area; 
belo~r this again bright blue which c*hanges to a lighter blue; posterior to this a pink area; a pink 
wavy lint. fro111 angle of mouth to eye; dorsal fin pink with upper and anterior border blue, and with 
a blue bar along each spine; anal yelloirisl~ \\.it11 bright blue auterior outer and posterior margins; 
ventral blue anteriorly and pink posteriorly; caudal, upper and lo\ver borders bright blue, interior 
portions with retic~llatiorlv of l~iiik iuld blue, colors ahnost ~rho l ly  disappearing in alcohol;-there 
remains the green below the posterior two-thirds of dorsal and on caudal peduncle as a pigment 011 the 
scales. 

One speci~neu of this brillia~it fish was obtained by Dr. Jenkins a t  Honolulu in 1889. Another has 
been taken at  Apia, Samoa, the latter represented in our plate. The lneasurements of Dr. Jenkins's 
specimen are as follo\vs: 

I'sendosc~~~ros jo~.rliini. Milli- 1 Psendosc.un18 jorduni. 1 11illi- 
nlt'ters. 1 ! I meters. 

~ , - -  
! .................................. Totnl leugtl~ to nliddle of 1nargi11 of Snout 86 

........... cuuclul.. ............................. BOO I Heiglit oi first dorsal spine.. :W / 
.......... 1 Length 01 a ~ ~ e r  n~l1d1.I iobr.. ....... .I IUI 1 Height of soft dorsal ........I 63 

.............................. 1 Len-111 to bn& of r.1~11du1.. ............ 480 Vdtitrul.. 100 
............................... .................................. Heas 178 I'ectoral 

Deptll ................................. 182 Hrcfidthof n~irro\vestportio~~ of cu~idal 1 Eye ............................ l..... 20 1 ~ ~ ~ d n n s l a  ............................ 
I - I I I I 

Pseudoecarua jordaai Jenkins, Bull. U. S. Fish Cornm., XIX, 1899 (Aug. SO, 1900), 63, Ag. 21, Honolulu (Type, 110. 12145, Stnn- 
ford Univ.; coll. 0. P. Jenkins); Jenkins, op. cit., XXII, 1902 (Sept. 23, 1903), 471 (Honolulu). 
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Suborder S Q U A M I P 1 N N E S . - T h e  S c a l y - f i n s .  

Body compressed, covered with s~nal l  or n~inute ctenoid scales; lateral line unarmed, concurrent 
with t l ~ e  back; mouth small, with slender or hrush-like teeth; ol~ercles armed or not; nostrils doable; 
gills 4, a slit behind the fourth; gill-lilembranes united to the broad scaly isthmus; pseudo bran chi:^^ 
present; air-bladder present; t lor~al fin long, the spines usually well tlerelopcd, the soft part usually 
Inore or less scaly; caudal usually truncate or double concave; anal similar to soft dorsal; vc.ntrals 
thoracic, sornetirnes rnitimentary, ~onie t in~es  with 2 spines, the pubic. bone I)ec*oming progessirel y elon- 
gate; vertebrx 101 14=24, but sometimes still further reduced. Basis of craniun~ tloul)le, uritll a double 
~nnsrular tube; post-temporal trifurcate or bifurcate in 1Cpi~tjipid:r ant1 the other transitional forms, as 
in the scolnbroids and percoiils; in  other species firnlly ~lnited to the skull, its structure s l~o~ving the 
usual 3 forks, the space betweell tllenl fillet1 1)y bone, ~o that only a foralnen is left; second, third, and 
fourth upper pharyngeals small, usually reducaed to vertical transverse 1a1nin:c. Hypercoracoitl with 
median foran~e l~ ;  pectoral with 4 short basal bones. This group comprises a large nclmher of fishes, 
solno of t l~en l  sho\ving analogies wit11 the ('(trrtngid:~~ on the one llantl ant1 with certain percoid fishes 
on the ot21c.r; the typical fornls sl)ecializetl in dirc>ctions leading toward the Mr~toq17cttl~i. The l in~i ts  
of the gronp are uncertain, although there is no dou1)t about the relationship of any of the genera here 
treated. Perhaps several of the families currently recognized as sco~rlbroid belong here. The l'lec/og- 
ntcll~i arc' certailrly descended from the Syi~cr~nipir~nes. The close relation of Ealisles to 1re~)utua atlllrits 
of no tloultt. This relationship is shown in the osteology, in the rrtluced post-temporal and coalesced 
I~ones of jaws, in the great developlnent of the p~~blicu l)onr, in the restriction of the gill-openings, :und 
in the c-harac~ter of the scales, especially thc a r ~ ~ ~ a t u r c  of the tail. 111 a natural syste~n the Bnlistit/:r. 
woulcl follow the  Ye~rt1titlid:r ancl Siglrnid:~.. The 3i.~zitl1itEirf:r and the Brr1islid:e are as nearly related to 
each other as the Ep11ippid:r. are to the C1t:etorlontid:c. 

n.  Toetl~ small, not brush-like nor incisor-like; gill-mcmbsnncs scpnrnte, free irom isthm~~s. 
1). Ventrals I, 6 ..................................................................................... : ..... Antigonidzr, p. 360 
bb. Velltraln I, G to I, 8.. ...................................................................................... .XeidaZ, p. 3fil 

rrrl. Teeth clorlgnte, brrph-like or incisor-like; gill-membrnnes llnitcd to isthmus. 
c. hl~~xillnry distinct; tcet.11 brush-like, seliform, tl~iok-set: post-ternporn1 f ~ ~ l l y  1)erfornted by n foramen; pnbic hone 

not gre~ltly developed; cnndnl pcd11nc:le nnarmcd. Cnrnivorons fishes wit11 ~ h o r t  intestine. 
(1. Scales \r,cll developed.. ......................................................................... Cl~.rtodo~~lida:, p. 302 
dd. Scnles reduced to mi~~ute aspcritics ............................................................... .%awc2id1r, 1). 381 

ce. hlnxillnry nnd prcmr~xillnry i~nmovnbly united; tecth inriror-like, io a single ~eries; port-temporal not fu l ly  per- 
forated by the fornmen; pnbic bones well dovclopcd; cni~dnl ~~cdnncle ~lsunl ly  nrnlcd wit11 apines or t~~berrles. 
Herbivorolls fishes with cloogntc inte~tine ..................................................... .Acantl~tcrirIz, p. 385 

Family LXSI.  ANTIG0NlDZ.-Boar-fishcs. 

Body compressed antl elevated, covered with small, ctenoid scales; sitles of 11eatl scaly; preorbital 
and preopercle more or leps  erra ate or arnled; opercle small; gills normal; gill-membranes separi~te, 
free from isthmus; top of head bony; prenlaxillaries very protractile, the posterior process very long; 
mouth morleratc, lo\irer jaw projecting; teeth very slnall; lateral line not cxtcanding on caudal; tlorsal 
fin long, the  tout spines ~eparated from the soft rays by a tlecp notch; dorsal spiacs not gratluntetl; 
anal fin with 3 spines separated by a notch from the soft rays, the first spine longest; soft part of anal 
as long as soft tlorbal; ventrals I, 5, the  pine ~ t rong ,  inserted below pectorals; rautlal fin rounded, on 
a 111oderate peduncle; upper limb of post-te~nporal widened a t  its tlisbl end, ~vhich affortls a \,cry 

firm attac-hment; lower lilnb short ant1 thick; supracla\.iclr long ant1 slentler, its posterior etlgc, 
sharply serrate, the serrations stantling out above the surfareof the skin; vertebra in normal nu~nbcr ,  
104 13=23 ( in  C'upros). Species few, arranged in 2 genera, .living in rather deep water. C'ctpros rq)o., 
the boarfish, superficially resembles the John Dory, %errs falier, and is coinmon on the cboasts of sootll- 
ern Enrope. This family, like the preceding, is of doubtful afinities. I t  is only remotely allicd to 
the %eicl:rv, antl i t  has no relationsl~il~ to the C'ctrangid:e or other sc.ombroit1 forn~s. Anli~jonict bears 
111ucll superficial resen~l)lanc~e to the IC~~l~ippuZ:r, a resemblance tlo11l)tlesu arising from real affinity, as 
is shown by tho form ant1 attachment of the post-tc~nporal. An extinct genus, I'roctnligonia, is mid to 
connect rintigonia with Cupros. 
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Genus 172. ANTIGONIA Lowe. 

Body very deep, the depth ~ n n c h  greater than the length of body, which isexcessively co~npressed 
and (-overed \vith moderate-sized, firni, rough ctenoid scales; profile from nape to dorsal very steep 
and i~early straight; surface of lleatl above with rougli bony s t r i ;~ ;  preopercle and suborbital bones 
arme(1 witli slender antrorse spinesj moutl! small, its cleft nearly uerticle; premaxillary with a very 
long process, extremely protractile, perhaps less so than in Capros; lower jaw projecting; upper jaw 
somewhat protractile; ~naxillary broad, scaly; sniall, very slentler teeth on jaws in I row, none on 
palate; chin rough; preoperc4e with rough stri:~, bedoming antrorse spines below; cheek tlcep, covered 
witli rougll sc-ales, opercle sliort, scaly; branchiostegals 6; gill-me~nbranes separate, free from the 
isthmus; lateral line concurrent with tlie baclr; fin spines stiff antl strong; dorsals united, the third 
spinerstout and elevated, the sixth or last spine shortest, lo\rer than the soft rays, the fin thus distinctly 
notched; soft tlorsal and anal siniilar, long ant1 low, none of the rays produced; anal spines 3, joinetl 
to t l ~ e  Em, the first longest; base of dorsal ant1 anal wit11 a slicatll of sniall rongh scales extencling on 
tlic fin spines antl slightly on the rays, not 011 the me~nbranes; cantlal peduncle short antl deep, deeper 
than long; coautlal short, squarely truncatci ventrals strong, of moderate length, a t  lowest point of 
ventral outline, well behind 1)cctorals and directly below spinous tlorsal, whicli is a t  highest point of 
tlorsal outline; ventral spine large, roughened anteriorly; pectoral motlerate, not falcate. Sl~ecies few, 
in waters of moderate deptll. 

Ant igo~~in I~owc, I'roc. Zool. Sot'. Lonrl. 1843, 85 (rnpms). 
Cn)~,v,pho~rt~x h l i~ l lc r  ,t 'I'roq~IicI, IIoru! T ( ~ l l t h y ~ l o ~ i i t ~ ,  111, 1845, 24 (aurorn). 
Efi/1~si?1olris Schlcgel, R ~ n n n  ,It~ponii-n, I'oiw., X I ,  111. x1.11, fig. 2, 1814, (vubcsrens). 

* 290. Ant igonia  s teindachneri  aTortlan c? Erc~rniann. Plate X1,TT. 

Ilcad 3.35 i n  length; depth equal to length; eye 3 in heatl; snout 3.2; maxillary 4.2; interorbital 
3.3; D. \.lrr ,  36; A .  111, 33; sealcs 16-71-40. 

Body very deep, compressed; bark elevated, trenchant; a1)donien deep, trenchant; upper profile 
concare in front of eye above to occipital pro(-ess, t l ~ e n  convarc to spinous tlorsal; snout sl~ort,  blunt, 
roulitlcd; mouth small, nearly vertical; jawm sniall, lower protruding;, teeth small, pointed, uuiserial; 
eye large, superior, nearly in ~iiicldlc. of length of head; preorbitul ancl interopcrctle spiny along m:ngins; 
anterior nostril wit11 valve, the posterior larger, circular; gill-openi~ig large, gillrakers small; ~)seutlo- 
branc1ri:e and gill-Iatninn? large; dorsal spines sllarp, third longest, 1.5 in head, others graduated to 
last, which is about 2 in snout; anterior clorsal rays longest, 3.5 in 11t.ad; first anal spine longest, 2.8, 
others graduated to last; cantla1 sniall, trnntatc, 1.7; pectoral 1.2, npprr rays longest, ant1 posterior 
margin straight; ventrals 1.6, spine very large, strong, front ~nargin asl)erons, and nearly as long as 
fin; caudal peduncle co~npressed, its depth 2.7; scales s1na11, rongllly ctenoid; head ronghmc.d, espe- 
cially above; 1)asal sc,ales of soit dorsal and ma1 rougli; lateral line arched, nearly conforming \vith 
lipper profilc, running along lniddlc of side of cxutlal peduncle. 

Color in life (No. 03492) bright light salmon-pink, nape, back of head, antl down to oentmls deel)er 
red, l,el~ind the bar from dorsal to ventral a pale shade; fins pale crimso~i, caudal paler \\.itti darker 
red tip; iris red. 

Color in  alcohol very pale brown, almost uniform. 
Desc+ribed from an example (No. 03701), 7.6 incahes long, from Icailna. We have 2 otlier esamples 

(Nos. 03492 and 0370!?), each about 0.8 incahes long, taken by us a t  Ililo. The species is t:lken ~vitll 
hook and line occasionally in rather deep water off Ila~vaii;  other\vise k~iown from Jal)an only. 

A?~tigo?aia cnproa Stcilidaclnicr, Dcnku. Ak. \ \ ' i~ .  M'icn, XLIS, 1885, 187, tsf. \, (on 'l'okyo); not of  Lo~~c .  
A?ltigo~ria slc~indarhnrri Jordan B Eveman11 iu Jordatl B Bowler, Proit. IT. S. Nat. MuH., XXV, 1'903, 622, Kailua. 

Family LXXII. ZE1DW.-The John Dorics. 

Body short, deep, much compressed and elevated, nalred or covered with rninute smooth scales, 
or with bony protuberances. Mouth large, ter~ninal, the upper jaw protractile. Teeth snlall, in 
narrow bands or single series on the jaws ancl vonrer and someti~nes on the palatines. Eyes laterill, 
placed high; opercle much reclucetl; some of tlie bones of heat1 ~~sul t l ly  wit11 spines; preopercle not 
serrate; post-temporal very firrnly attached to the skull; lower limb adnate for its wllole length, tlie 
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distal end only of upper limb attached. The supra-clavicle short and triangular, bearing a short spine 
near its anterior angle, its posterior edge divitlecl into 3 spines, 2 or Y of which stand out above the 
surface of the skin. Ventral edge often serrate, with strong bony plates; lateral line well developetl, 
conc~~rrent  ni th  the back; brar~ct~iostegals 7 or 8; gill-openings wide, the membranes little unitetl, 
free fro111 the isthmus; pseudobra11chi:e large; air bladder large; gillrakers usually short; gills 4, a 
slit behind the fourth; dorsal fin en~arginate or dividetl, the anterior part with spines, which are often 
strong, the posterior part longer, its highest rays behind the middle; soft anal entirely similar to soft 
dorsal, usually preceded by 1 to 4 spines, wlrich are not graduated and whir11 often for111 a separate 
tin; ventral fins thoracic, well developed, their rays usually I ,  G to I, 8; pectorals sniall; caudal fin 
rounded, on a, moderate pedunrle. Lateral line obscure, unarmed. Pylorir ceca exceedingly nrrmerous. 
l 'ertebre about 32 (%pus). Genera 8; species about 15; fishes of singular appearance, inhabiting warm 
seas, often at  considerable depth. The species undergo great cahanges in the rourse of development. 

The single Hawaiian genus and species is fully desc-ribetl in Sec t io~~ 11. 

Family LXXII  I .  CH&rODONrrIDZ.--1311tterfly-1:ishes. 

Body strongly compressed, elevated, suborbicular ill outline, coveretl with moderate-sized or small 
scales, which are finely ciliated or nearly s~iiooth; lateral line present, concurrent with the back, not 
extending on the caudal fin; ~ n o u t l ~  srnall, protractile, ter~ninal; ~nasillary very short, irregular in 
form, divided i r ~  2 by a longitutlir~al suture; upper part of skull solid, occipital crcst strong; post-tenl- 
poral f i r~nly joined to the skull, its form really trifnrcate, thougli appearing silnple, the spaces between 
the forks filled in by bone so that only a foramen is left; last bone of the snborbital ring firmly joined 
to the preoperc:le; teeth brush-like or setiforr~~, often extre~nely long, in narro\\, bands on the jaws; no 
teeth on volner or palatines; IIO canines, molars or incsisors; eyes lateral, of moderate size; branchi- 
ostegals 6 or 7; pseudobranehia: very large; air-bladder present; gill-~neinl)ranes niore or less attached 
to the isthmus; gillrakers very small; dorsal fill single, continuous, its rays sonletin~es filamentous, its 
soft part as well as the soft part of anal densely coveretl with small scales; anal similar to soft dorsal 
with 3 or 4 spines; ventrals thoracic,, I, 5; cautlal usually trunc-ate; vertebrtc 10+14=24, the anterior 
abbreviated; insertion of ribs inferior; post-te~nporal usually rctlnced, and not bifurcate. 

Carnivorous fishes of the tropical seas, noted for their bright colors and great activity. Their exces- 
sive quickness of sense and nlotion enables them to maintinin themselves in the struggle for existence 
in the close co~npetition of the coral reefs, notwithstanding their bright colors. The young are very 
different fro111 the adult and pass through a stage termed 2'11olir~htl~ys, in  which the rnelnbranes are 
greatly developed, forming collars and slieaths abont the head ant1 neck. 

Cl~relodonlina!: 
a .  Preopercle unarmed; scales comparatively large (young with the T/rolicblhys form). 

b. Snout (nasals, palt~tines, etc.) nith prcmuxillaries, r~rtic.lilur, and dentury tiones much produced, very long, beak- 
like; scthes small, about 75 in horizontal series; dorsal spines 2 . .  .......................... .Forcipiger, p. 3B2 

bb. Snout little, if at all, produced: scurles larger, about 35 to 60. 
c. Dorsal fin with none of the spine8 elevlitcd nr filiform. 

d .  Scales large, usually 35 to ,MI in luterr~l line; dorsnl spines 12 to 14; teeth moderate .............. L'hatotlor~, p. 363 
dd. Scales rather nmnll, abont 60 in Intern1 line; dorsal spines 10 or 12 ......................... .~lIicrocanthzr~, p. 376 

cc. Dor.%l fin with the fourth spine much elevated and tiliform ....................................... .Ileniochue, p. 376 
Pon~oeanthinz: 

aa. Preopercle armed a t  its angle with a very strong spine, which is sometin~es groove.d: prcuyercle serrate or spinous, 
with 10 to 30 small teeth; dorsal spines about 14, gmduated, the last one longest ....... ..Ilolaeai~thus, p. 377 

Qenua 173. FORCIPIOER Jordan & McOregor. 

This genus differs from ProynntlroJea Gill in having smaller scales, about 75 ill a lateral series instead 
of 40. Cl~ehrro Cuvier is also closely related, having the same forceps-like mouth; but in the latter 
genus. the spinous dorsal is I I I U C ~  less developed, containing about 9 spines. 

E'orcipiger Jordan & McGregor, Rept. U. 9. Fish Comm.. xxrv, 1898, 279 (Chelmo lougiroatria Cuvier & Valenciennes). 
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29 1. Fprcipiger longirostris (Hroussonet). Plate XIAVI. 

Head with beak 2.2, without beak 2.8; depth 2.2 with beiik, 1.75 ~vithout 1)eak; beak 1.6 in rest of 
Ileati; eye 3.75; 111o11tli 7; interorbital 4.75; L). XII, 25; A. 111, 18; acales 12-78-30. 

Body very deep, con~pressecl, bark trenc11:tnt; head low, upper profile concave; snout nearly 
horizontal, jaws prodnced ill a long po i~~tcd  beak, tllontll sn~all,  a t  extrt.~nity; teeth minutc, in villiforrn 
bands in jaws; eye tlc~arly in middle of I(~ngtli of heat1 without beak; anterior nostril in s11ort fleshy 
tube, posterior a short ohliqne slit 1)rforr eye; fourth spine 1.5 in head without beak; anal spines 
graduated to last, w11ic.h is longest, strong, 1.35; car~dal r ' n ~ ~ l l ,  slightly eniarginate, its upper ray slightly 
produced; pectoral long, pointc~cl, nlyer rays I I I ~ ~ S I I  lotign. t1i:ui others; ventral8 long, sharply pointed, 
spine 1.6; caudal peduncale sniall, rompressetl, its lei~st depth 3.7; sc+:tles ctc.tioid; lateral line strongly 
arched, not (-oncurrent wit11 profile of brtc-k. 1)escribc~tl from ;tti es:tnll)le (No. 04537) 7 inc0hc.s long 
from I-Ionolulu. 

Color in life of a specin~en (fieltl No. 327) c~ollrc-ted 1)y Jordan & I<ellogy at Apia in 1902, brilliant 
yellow, deeper and ora11gc.-shatletl beliil~tl, :L black triangle, 011 head, livid wl~itt? I)c.low; rentrals and 
pectorals yello\\,; caudal c.olorless: a large jet-black spot on anal. 

Color in alcohol, pale brown or \rhitish; head abovr, 1)ac.k in front of   pi no us tlorsal, interorbital 
space, and operc-les above, deep bro\\,n; snout, bealc al)ore, :nit1 banti on eac.11 side to front of eye, 
blackieh-brown; ~~os t r r io r  nialgin of soft (lowal and anill with narrow grayish line; anal \\.it11 a squar- 
ish black spot on distal part of last rays; laclt half of soft dorsal :ind anal with a narro\\? submarginal 
black line; ca~~clal grayish, tile l)ec40ral orange; under ])arts of I~eacl and 1)rrast \rIiitish. 

We liave $1 speci~nens fro111 IIoiioluln, (-1 c~ollc~tt~tl by 1)octor Jenkins, I by the Albatross in  1896, 
and 4 by us), ranging in Ic~ngtl~ fron~ 5.2 to 6.75 incalles. Tlir .llbct/ross also obtained specinlens at  
I-lonolulu in 190'2. 

This is the first species of fir11 ever ties(-ribetl fro111 t l ~ e  llttwaiian Islands. 

C h a t o d o ~ ~  1or1girost~~i.s Brousa~~let ,  Dew. lol~tl~., 1, 23, plntr 7, l i8'2,  Society r m c l  Sandwich islands. (Co11. Capt. Cook.) 
C41le2nlo?i lo?~gi,nslris, Cuvicr, RCglic A n i ~ u n l ,  Ild. I ,  834, 1617: aftcr Hroussorlel. 
Cltelnlo lo~ryirostria, Ciiinthel', Cirt., 11 ,  38, lXti0 ( A u ~ b o y ~ r ~ i ) ;  Ciiintlier, Ifiirchc 1lt.r Siidsru. 11. 48. I874 (Sn~ldwi(:ll, S ~ ( : i e t y .  

I'aumotu, 1"riendly, rrnd Jii~~gsnlill ixlunds). 
1?~0~1)ialhodlls lo?ryirostris, Blcekrr, Yrrll. I<oll. Ak. \Ye[., X\'II, 1877, :i:l (l'crnllle; A ~ I I ~ O ~ I I I I ;  Cernm: K ~ i s s n l ~ ~ n l ;  Bandti); 

Bleeker, Atlas, IX, 23, t~rf. 366, fig. 5, 18iS. 
I*'urci]~i!lr'r flaclissi~~rnx .lord~ln c t  Alca(frclgor, Kept.. IT. S. I'isl~ (:onlm., S X I V ,  18118, 2i9, Clarion Island (typ(., No. 5709, Stu11- 

' ford Univ. &lus.). 
Cirrln~on (E'orcil>iyers) lolrgivoslria, Steilld11(.1111~r, 1)cllks. Ak. Wiss. \Vieu, IJXX, 1900, 4811 (HOILOIUIU). 
Forcipiger lo~zgi~ost~.ih., Poi\.ler. I'roc.. A<.. Knt.  Sri. I'liil~r. 1000, 1512 (Srttldxvi~h IsIILI~~s); Jeukius, U1111. U. S. Fish. CO~III . ,  

XXII, 1902 (Sel)t. 28, 190Y), 471 (I-Iol~olnlu); Srlydur, alp. (,it. (diul~. 19, 1901), 6:31 (Honolulu). 

Oenua 174. CHETODON (Artedi) Linnmus. 

Body short, deep, very strongly conipreased, especsially itbore :u1d hehind; liead small, cotlipressed, 
almost everywhere scaly; mouth very small, tcrn~innl, tlie jaws provided \\,ith long, slender, flexible, 
bristle-like teeth; romer sonit~ti~nes with teeth; prc301)crcle entire or nearly so, without spine; doreal 
fin single, continuous, not notcl~ed, thV s l ~ i n o n ~  ptlrt longer than the soft part, of 12 or 13 spines, the 
spines not graduateti, sonic of the ~nitl(llc ones being longer illan the last; last rays of soft dorsal usually 
rapidly shortened, solne of tllenl oc-casionally filamrntons; cautlal peduncle short, tlie caudal fin fan- 
sllaped; anal siniilar to soft doreal, wit11 3 strong sl)int>s; hotly co\.ered with rather large ctenoid scales, 
so~newhnt irregular jn tlieir i~rr:~ngetiienf; lateral line c-arrecl, I~igli, parallel ~r i t l i  tlie back; gill-open- 
ings rather narrow, the nien~l)ranes narro\rly joinetl to the isthnius; l)rancl~ior'tegals 6. A very large 
genus of singular and beautiful fialien, ol~ounclit~g in t l ~ c  tropic-al seas, especially about volcanic rocks 
and coral reefs; body usnally c-ronstxtl 11y trntisvrrse 1)lnc~lc bars; xll very acatire fishes, feeding on snlall 
animals. 

Clra~todos Arledi, Oenern, 61, 1758 (n~lmcrous xpcoies, the first one rne~~lio~ied beloogi~lg to l'o~~rac~n,rth,ris: ~lonbinomial). 
Tetrago~roptrris #lei]], Hisloria I'i~ciu~n, 37, 1745 (IIUIII)' speuics; stricltrts, etc.; nonbinomitil). 
Cliztodo?~ L~IIIIZIIS, Sysleulir N~itanl?, 10111 rd. 27'2, 1768 (includes ull ~ I I O \ V I I  C%a:lodo?rlidx). 
Cl~~/oOoi~ Cuvier, KOgllc! Ani~llcil, ad ed., 189, 1829 (alricltlts, rrrpistvccl~rs first restrictio~l of tllc iiaute lo tlle prevent group). 
Rabdophomcs S\r-ninson, Cluss'n Fishes, 11, 211, 1K99 (el)t~ippir~~tr: Y C R ~ ~ Y  011 lower 11nlf of body i n  ~learly horizontnl series; 

scalcuubout 45). 
G'itharcedus Kaup, Wiegmnna's Arehiv, XXVI, part I, 141, 18GO (?~teymri; scales on the lower half of body ill l~orizontal 

series; scales small, aaout 50). 
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Li!ro])lrorn Kanp, 1. c., (u~criuri: scnlesin series rnnt~ing downward and bnck~vnrd). 
Siirothtadus Gill, Proc. Ac. Nnt. Sci. Philu. 1802, 238 (L'1r:lratodor~ Clivicr, not Artedi; offered rts n snhstit,ntc for Cl~:~todo~~,  t l ~ c  

Istter name Being trrmsferred to I'ow~cimntl~~is). 
TlrolL.l~th.~ls G i i~~ the r ,  Ann. Nag. Nnt. Hist. 1868, 455 (osseus; Iurvrtl form). 
Tetrugo)~oj)lrnx Bleeker, Re\.. Frr~nille Chmtodontoides, i n  Verh. Kon. Ak. \Veten., XVIT, BZ. 187; (strial~rx; serrlcs belrnv in 

Irorizonttrl series; spinoils dorsal not Inore t h ~ n  half longer thun soft). 
Clrztodo~rto~rs Blecker, op. cit., 53 (scrrlcs on lower prrrt i n  trsccnding series). 
IIe~nid:c~todoi~ Bleeker. 1. c. (eapistratrcs; xcnlcs bclo\v running d o w ~ ~ w n r d  and bnclcwrrnl, forn~ing 1111 I I I I ~ I D  \\ritll t l~ose 

rrborc). 
l,e~~idoclra~lo~Eoir Bleeker, op. cit., 54 (unirnacrll~itris; scnles nnteriorly muo l~  chnlrirged). 
(;olrocho.lofioll Bleckcr, 1. c., (trianglcln~n: body very deep; tlle 1)aw of posterior hl11f of soft dorsr~l rrr* I ~ I I I L I  vertical). 
O.r!/cl~a~todo~~ Uloeker, Allus Icht l~ . ,  IX, 61, 1877-78 (lirreolutri.~; hclilt!~ very lsrge, sllout pointed). 
Clr:~!loiEo~r .lorilrrn & Ciilbr~rt, Synopsin, 61.1, I883 (rcstri~tion to cnl~i~lrrctrfs). 
.-lnisorlm3to(10n Klu~~einger .  Fische Rot l~en Mcercr, 64, 1884 (nfcri<lm).. 

KEY TO IIATVAIIAN SPECIES OI? CIII~~~COI)OV. 

u. Itowx of scales ot' nnterior part of boil? r ~ ~ n n i n g  npwar~l  rind backmnrcl, crrcah ~ntrrkcel by n clr~rk line, those of posterlor 
pltrt o f  body rnnn i~ lg  downward I L I I ~  I)n~~kwarcl rrln~oslrrt right rrl~gles \vith Ll~r first; snout aiwte; 
domrl fill witlr the first rrry prolonged in a rnl~ip, I L  1)lrri.k occ l l~~x  below it;  o(.r~Itrr ~ J L I I A  b1*otirI; 
v e r ~ t n ~ l s  pnle: two blticak lines ncross crulilal.. ...................................... . se lpr ,  p. S o l  

ao. Kows of scales rtol n ra~ngcd  rrR r~bove intliclrtcd, or nt lertsr not mnrked l ~ y  lincs, ~nect ing nt ILII nnglc. 
11. Sc~rles I I I I ~ ~ J I I ~ ~ ,  those on the  iniddie p~rrts o f  botly lnrger l l ~ n ~ l  tho others. 

c. Series of scnlcs extencling upwrnr(l and b r ~ e k ~ r ~ r d ,  r ~ t  lertst ~)osteriorly; t ce t l~  very small: 'snont ricsnte, c.onc.nve ill 
upper profile; yellow; n broad, bl~rck ot:nler banrl, ns lrn11ri1 ris eye. 

rl. Black uren fit  lrasc of soft dorsnl broird, sending ol)liquc streak8 do\vnwrtril ILII~I  formrrrd ncrosq tlre body; IIO 

blnck nretr on ~llolllder .......................................................... .lirrcirlalrcx, 11. 365 
c l d .  I3luc.k rrrat!. art bnnc o l  soft dorsal nnrmw; ol~liquc cross strenks nlolrg ro\vs of sorles ornlrgc; sbi,nldcr r e g i o ~ ~  

l)l~tc!k with rt 1n6dirt11 trir~ng1111rr i~rtrnge I ~ T C L L  011 cu(!Ir side ......................... .111~1ul(c, p. QIili 
cc. Series of saalcs ~rerrrly horizonrrl; teeth m11c11 larger ~IIILII in relnted spceien; sno l~ t  modenrte, the  profile projecting 

nbovo eye: sides oI back \vith n Ir~rgc b11rc.k oc~ellus, o f l c ~ ~  protlnced iliow~~r\~ard in n wedge- 
shupcd b l i~ t a l~ ;  ocular bnncl I)rorrd, lneeti~lg its lellow on breasl; n b l r t~k  band on niargin of 
dorsrrl and a11111 ~rcross errndul pcrlnnrlo ..................................... . r i~ r i~~~~rc~~c la t~ i s ,  1,. S~;X 

bb. Sc!nlcs n~~beclonl, the series extentling horizonttllly or slightly nxcer~cling ~~oxteriorly; snout ol)tllsc or mocleratcly 
ncate, not convex nbove. 

r. Body with ~rossL)rinds or strettks. 
f. Hoily with nbout six trunsvcrse crossbands: oc~llnr 1m11rl narrow, frrint; n blr~ok tipot r~bove il;  rt reddish ~ I I I I ~ ,  

on cnuilrrl poduncle.. .................................................... . g ~ r o r r ~ t f ~ t ( ~ i i x ( ~ i ~ i t 7 i x ,  1). :iti!) 
8: Hody wit11 ribout ten nnrrow dark cross streaks, cnch i~ row of x ~ n f ~ l l  HI)O~S: n('1111lr 1)ri11d nnrru\v; I L I I I L ~  jvith 11 

nnrrow Bark edge ................................................................. .?~riliaris, 1). 371 
ee. Body witlront orossl~anils or verticrrl strerrks. 

g. Ocnler ban11 present; snollt oltnse. 
Ir. Ocll\llr blind precrdu<l by I!. b1llek  JILT. 

i .  13lnc.k brrr b'iorc eye taovcrillg NllOllt; n 111n('k IJtlr bcllin~l otallinr I J I L I I ~ ;  body tvil.11 Anrk strenks along 
tlrc ~o!%~s of si~nlcs; 11 b1rr1.k 11ret1 s~~r ro l~nc lcd  by golrlcl~ 1111 dorsril ntrd anal I L I I ~  (+rr~~clrrl; IL blrr(.k 
spot on breast.. ................................................................. l~iJltxcialris, 1,. 372 

ii. Hlttc8k l~rrr bc~forc! eye t ~ o t  c:o\,c-ri~~g Ilppc5r lip, 1vI1ic.11 is 11:1lr; I L  blr~el; t t n : a r ~ l ~ v ( >  (lye: three blric*k brir~ds 
I ~ ~ ~ l l i l l d  cyc, the firs1 ollc e x t e ~ ~ d i n g  backward to Inst rriy of soft elorsal: 11orly wit11 six oblirlne 
ortxngc? stripes; crrnrlr~l with two I~llrc!k stripes; I L I I I L ~  ~villt  0 1 1 ~ .  ............... .or~nnti~xirrrrrx, p. 373 

1rlr. Ocular I~nnil not preae(1ed I)y a l1rrc.k IJIL~. 
j. J3t~c.k blrrokisl~, with two whi t is l~  I)lotc'l~eu; ocular ba11(1 ortrnge, with (Itirk rdgcs; tins pr~le, with 

dark lines ................................................................ . r / r r i ~ i l r ~ i i ! r i r c ~ ~ l i ~ l r ~ s ,  1). :17:5 
j j .  R I L ~ . ~  \\'it11 difP~~sc d~r rk  ti~~ots; oc111:1r 1)1rnd l~rn:~il ,  d i f f~~se;  S I I I I I I ~  blr~c:k, \vwtrrrIs 1)lrrck; no 

ycllo\v ............................ .-. ......................................... ..cor~crllii'olrt, 11. Si? 
gg. O c n l ~ r  blind 11one: body will1 n1~o11t nit~c! o l ) l i i j~~c s t r i p ~ s  of e*lerrr blue; c.n~crlrrI prdn~~clc ,  I L I I ~  ~~i?sterior 

prrrt of Aomt~l hlnc!k: crrr~drtl with it I)rosd hlr~ck I>ILII~:  SI IOI I~  rrrtl~(!r I L ~ ~ I I ~ C !  ........ frrnrblii. 1). 375 

292. Chmtodon setifer Bloch. Plate XIJVII. 

I-Iead 3.1 in length; depth 1.75; ey; 4 in head; snout 2.5; inonth 7.25; maxillary 3.9; interorbital 
4; 1). xlrr ,  24; A. 111, 21; scales 7-40-11. 

Botly very deep, cotnpresaed; back elevated, very trenchant; head tleep; s~iout sllort, nearly 
horizontal; mouth very small; jaws protluceel, rather pointed, equal; lips thin, fleshy; teeth broad, 
brush-like in bands in jaws; eye superior, ~nidwr~y in lieail; intcror1)ital width broad, convex, nostrils 
close together, with r a i d  fleshy edge, posterior an 01)lique slit in front of eye; dor~al  spines graduated 
to last, which is longest, 2 in head; fifth and sixth doraal rays longest, produced in a point; tliirtl anal 
spine longest, 1.5; median anal rays longest, ninth, 1.25; candal small, truncate; pectoral sniall, 1.3; 



ventral poinbetl, 1.3; spine strong, 1.9; caudal peduncle compressed, its least depth 2.9; scales very large 
on ~niddle of side; thin, finely ctenoid; sc*ales on verticill fins, head, and belly, sriiall, very small on outer 
portions of vertic-a1 fins; series of scales on side disposed in very oblique series; lateral line very 
strongly arched, not continued behind base of last dorsal rays. 

Color in life (Belt1 No. 03433), general color in front and l)elow, including paired fins, ligl it violet, 
lighter on snout :tntl k)elo\v; dorsal, excep t i~~g  first 2 spinc~s and ~nembntnes, which are violet, caudal, 
anal, and upper posterior part of bide, rl~rotne yello\\ ; lips 1)inkish; a broad black ocular bar bccoming 
narrower above, narrowly edged on each side wit11 white, extending fro111 interoperclc altnost to origin 
of dorsal; a1)out 6 narrow yellow !incs across ittterori~ital area; a series of 8 tlarro\v d:rrlr bars rnnning 
forward :$lid downwsrd from base of dorsal, the first 5 cxtetitlitig ilo\ni to humeral region, the last 3 
~neeting a t  r ig l~ t  angles, the last 3 l):rrs of EL sintilar series of 12 bars on lower part of body, tho first 9 
bars of ~vhich nieet the fifth bar of upper series about a t  light angles; soft tlorsal edged \\,it11 black, an 
oval 1)lack spot on its center; lower edge of anal wit11 it narrow black stripr outside of whir11 the edge 
is light yc~llow; t-audal broadly tippet1 ~vitli  light violet, two narrow brownish bars arross its center. 

Color in alcohol, very pale or ~\.hitish, grcater portion of side pale olive gray; about 8 dark-gray 
lines running ol~liquely 11p fro111 llend to dorsal, ancl others posteriorlj above laterit1 line; side with 
about 11 oblique dark-gray lines running to anal; a broad dark-l)ro\rn band I)eginning on nape before 
dorsal and running down to eye, rolltinned bdow wider nnd blat:kisli, with narrow whitid1 border in 
front; tnargin of dorsal to angle on soft fin, narrowly I)lackish; longest tlorsal rays witti blaclr spot 
on distal portion; margin of soft anal with narrow black line rrlnning parallel \\.it11 lower 111:trgin; 
margin of caudal grayish with a narro\v dark-gray ~ubtnitrginal line; pet-tofal antl ventral8 grayish. 

Described from an ex\amplc (No. 04662) 6.25 inches long, fro111 IIonolnln. 
\Vc Itavo 28 specimens, 4 to 8.2 i~tcheu long, fro111 Ilonolulu, where tho iish is cotntnon. Others 

were secured a t  that place by the Albntros.~. The species occurs also at  Johnston Island and Samoa. 

C'l~:etodo?l setifer Bloch, Ichth., VI, p1. 426, fig. 1, 1788, Coromandel; Grmtlicr, Fiqclic der Suducc, 1, 30, t a f .  S X V I ,  fig. B, 1873 
(Sandwich Iulut~ds); Sniitll & Swsiii, l'roc. U. 8. Nut. XIns., \T, 1882, 137 (Johnatoll I~l~~ti i l ) ;  Fo\vler, I'roc. Ar.  Nut. Sri. 
Philu. 1900, 512 (Sandrvicli I Y ~ I L I ~ ~ Y ) ;  Jci~kinq, Brill. U. S. Fish Comm., XXII, 19V2 (Sept. 23, 1903), 471 (Hotioluln); 
Snyder, 1. c. (Jan. 10, 1004), 531 (IIonolul~i). 

Z'urriacentrasplan~e~~tusus LucbpBde, Hiut. Nut. Poiss., I V ,  606, 511, IbOS, no locality. 
Cli.r~lodor~ 1lc8ognlliras Cnvicr S: \T~~lencict~nc.s, IIixt. Nat. lJoi%s., VII, 63, 1831, Isle of France. 
CI~:~~loiEori atburt?is Clivicr CQ Valenc~icnnes, IIiht. Nat. 1'ois.i.. VII, 74, 1831, Indian seas. 
Tetrogor~ol~tr r 11s wczao{/nllicrix, Bleckcr, Ned. Tyclu. l)icrk., I, 250, 1863 (\Vahia, Isle of Ccn~ni). 
C'lr:rtoilu7i 11iiifi).is Grotio\v, Syst., ICti. Gmy, 70, 1851, India. 
C1~:utodoii (irtriga, Sbcindscl~ncr, Denkq, Ak. \friqs. \Vicn, LXX, 1900, ,188 (Hotiolul~i);  not 01 For~kal. 

293. Chmtodon lineolatus Cuvier c t  \'alencien~ies. Fig. 159. 

Head 3.25 in length; depth 1.5; eye 4.5 in head; snout 2.25; tnaxillary 3.5; ir~terorl~ital 3.25; T). 
xrr, 26; A. 111, 22; scales i-86-14. 

Body deep, conrpressed, bark elcvatcd; heat1 very deep, upper profile very co~lc:r\~e, so that occiput 
is ol)liquely \,ertic~il; snout rather long, nearly Ilorizontal; jaws produced, equal; n~outh sniall, tleilrly 
horizolltal; t l~irternth a l l ~ l  ray longtlst, 1.5; caudal broad, nlargin slightly rounded; cttutlal petlnncle 
rolnpressed, it.? least del)tll 2.8; pcctoral 7.3; vcntralu pointed, 1.5; scales very largc on side, sn~aller 
on ]lead, breast, a t  bases of soft dorsill antl anal, :uid on side of caudal peduncle; scalcs on yertical fills 
very small; series of scilles very ol)lique above lateral line in front, Lecolning sligl~tly obliqne on sides; 
teet,li in  rather broad brush-like bands in jaws; eye small, posterior; edge of preopcrcle rough belo\r; 
interorbital space broad, convex; nostrils siuall, calose together, anterior wit11 elevated fleshy rim and 
flap, posterior a nearly llorieontal slit; dorsal spines gratluatetl to last., which is longest, 1.8 in lieid; 

* dorsal rays longest just behind middle, twelfth 1.35; tliircl anal spille lo~lgest; lateral line running up 
high towartl soft dorsal but not continued behind sl~itious dorsal. 

Color in  alcohol very pale brown, upper surface tinged with very pale oliw; side above wit,h 
narrow l)lackish vertical lines, one along the tnargin of each series of srales; llead with a broad black 
band down fro111 occ-ipot over side of Itc.ad sbove, I)c~low eye, inc~luding preopercle, and across inter- 
opcrcle; a round brown spot on forehead; 1)ase of soft dors:tl \ritli broad blaclrish bancl running down 
across caudal peduncle in front, and on has:rl portion of ati:tl posteriorly; soft dorsal wit11 a tnedian 
brown line longitudinally; caudal with gray triargin bounded in front with narrow blackish submar- 
ginal-line; pectoral and ventral whitish. 
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Describrd from an t,sa~nple (No. 045.75) taken at  IIonololu. 
\Ire hare examined only 3 I-1aw:iiian specirncns, 4.7.5 to 9.2 inchrs long, all fro111 Honolulu, wllere 

the species is not very rornmon, and many specirnenrz from San1o:i. The species is of wide distribution 
in the Pacific and Indian ocranu. 

C/~:l,:c.todon, lineolotao. C~ivicr S: \'aleneit~nnr~, IIist. Rtt. I'oiss., VI I ,  '10, IH:<l, Isle of France; Giinther, Fische der Siidsee. TI, 
45, tnf. XXXIT, fig. A, l s i l  (Pi~umotn, Soaicty, Snvigntor, Rinjicmill, nil11 SilrlAwich islands); Steindnrhner, Denkq. 
Ak. \Viss. Wen, L S S ,  1000, ,189 (Honolnlu);  Snyder,  Hi111. U. S. Fish Comm., S S J T ,  1002 (Jnn. 19,1904),531 (ITonolnln). 

Otztodon 1trnnfn.s Ehrenberg in Cuvier ck Vnlenciel~nes, ITist. Snt. Poisq. YI l ,  5i ,  IX:{l, Red Sea. 
Tctragonoptrlis li~~eolotrrs, Rleeker, Poias. Mt~rlt~jii~senr, !15, 1Hi4 (Mllllritills).  

Trtragonoplrtr.~ ( 0.ryrhalodo11) li17rolntrr*, Rlccker, I'crli. Ron. Ak. \Vet., X\'II, ISii ,  102 (Cocos; Sumbawa; Flores; Ternate; 
Amhoynn; Rnnda). 

Frn. l59.-Clr:rlorlr1?1. liirrolnl~rx Cnvicr & Vnlenciennes; nfter Giinthc~r. 

294. Chsetodon lunula (IJac6pccle). "Kiknktip~r." Plate LI\' and Fig. 160. 

Head 3 in length; depth 1.6; eye 4 in lie~~(1; snout 3.25; maxillary 3.1); interorhital 3.4; D. xrr, 
24; A. 111, 19; sc,alcs 9-36-18. 

Rotly very deep, con~pressed, back elevated; hrad dvrp; upper proiile from intrrorbital space 
-obliquely ~trniglit; jaws prodnretl, ~nhrqnal ;  rnoutl~ small; tc.eth fine, hrushl ik~ in jaws; eye median 
in length of 1ic:~d; margin of prcopt~rclr very 1inc.l~ srrratc,; intc.rorhitxl spnce Ijroatl, convex; anterior 
noqtril with thin flrsl~y rim ant1 flap; po~tc,rior nostril 21 rhnrt ohlicl~lr ,\lit; antcrior d o r ~ a l   pines strong, 
enlargclrl, po~terior slenclrr, c~ln:il from rr~itltil~. l)osteriorl!r, last 1.8 in I1e:itl; tcanth ilor~al ray 1.4; third 
anal spine longest, 1.7; rlcvt~nth t1ors:tl ray I .5; pc.c*toraI 1.2, r:ithrr 1)ro:~d; vclntral pointi~d, 1.25; ventral 
spine 1.65; scales large on ~nitldle of ~i t le ,  tl~ohch on rc~rticill fins 1)c.rorning vcbry srllall; scalrr in sliglitly 
obliql~c series on sirlc; vc~ntr:tls ~vitll ~cualy flap :it baue; cenrlal I)rond, cit'ep, 111argin ~ l i g l ~ t l y  rounded; 
least tlcpth of ca~idal pednllrlc~ 3 in 11ea11; latvr:~l linr arcliiatl, not continued hegond 11auc of 80ft dorsal. 

Described froni an exalnple (KO. 04540) trtken at  Ilonoluln. 
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Color in life (No. 03036) yello\~~isli olive, crossrrl 1,). a c;c.ries of I)ro\vnish-orange lines from pectoral 
region l,aclc\vard and npv-ard; wont ~xilv orange; :I. ljrond blacsk saddle over nape and do\v~~\$-ard over 
eye to upper edge of suhopcrc-le, narro\riny: at lo\\.cr end, at~rl hordered antrrinrly 1)y a narrow mhite 
line; follo\ving this is a l~road white sntltlle t~xtrntling (Io\\.n o\.c3r hnrnrral region, npercle and edge of 
shotllder-girctlc to lo\\v.r part of opercular ol-rcnings; a hlack 1)lotch a t  orkin of t lor~al  separated f o m  
the white saddle 1?y orange yellow; benmth this a light I)ro\vn or olirc, hp:tce bountlecl brlom by a 
broad yello\v line extentling from 111111ier;tl rrgion nl)\vard xntl l)aclc\\ art1 to hasc of serenth dorsal 
spine; helo~v thic; a hroad triang~ilar h1ac.k r1)ac.c' with its 1,asc at  sl~onlder-girdle and estending back- 
ward and upward to base of sisth to eighth dorsal spine, ht~~lltlet1 l,elo\v or behind by a narrow yellow 
line; a curved yello\v line beginning on dnrsal a t  11ase of s ~ ~ e n t l l  spine, follo\vinq Imse of dorsal to 
caudal peduncle, whit-h it isrosye+, 1I1c'n \vi(Iening ont III)OII base of anal; clorsal duslry olive, a broad 
black band parallel with th r  ynllo\\f, widening on soft portion :111tl connc,eting with black caudal 
peduncle; above this a broarl pale orange stripe, bounded on soft dorsal by mhite; edge of dorsal 

nlembranes black, forming n Iroad l)l:t(.k l~ortlvr on soft dorpnl; fi1ndal ycllow nt hase, a nRTTO\V \)lack 
bar at  rnitltlle, beyond whirl1 the An is \ v h i t ~ ;  n11:+1 yc.llo~\~isli orange, hortlcred 11y hron-nisl~, and jvitll 
a narro\v (1:trIc orange l~antl near ~nnrgin; 1)ectoral p l r ;  \rc.~ltrals pnlc ora1lpe, sliglitly dusky at tips; 
iris pale 1)luish. 

Anotl~rr csatnplc~ (No. 03313) has upper ptr t  of ~ i t l c  ric-ll g~.r~,nibll olive, crossed I-ry about 9 or 10 
redtlisll-1)rown 1):~rs; lo\\rc~r I I : L ~ L  oE sitlca r ic l~ ir~non-yc~llow ceroqqctl 1)y ilbortt 5 retltlish-or:111ge l)ars, the 
2 tnldrr prc1tor;~I 1)rc:tlring np into rrtl(1isl1-or:u~~c. spots; tip of s ~ ~ o u t  p:tle rosy, rt.c;t of ~tionf pale 
yellotv; a hroatl I)lnc-lr s:~~l(tle o \ ~ r  11t,:id and tllro11g11 C ~ C  to upprr cdgo of sl~hnprrclc, al)ol~t on(.-half 
bro:itl(.r th:ul orbit; 1~:~clc of this :I I)ro:ttl \\ l ~ i t e  s:ttl(llr of :tl,ont sitnlc \vitltll extc~ntling lo I I C : ~ ~  Io\ver 
part of oj-rercI(> :LII(I c~11vt~lo1)ing ]-r:irt, of sl~o~iltl~~r-girtil(x; 1):tvk or this :L y e I l o \ \ ~ i s l ~ - g r ~ ~ ~ ~ i ~  S ~ : I ( ~ P ,  tl1t111 a 
1)lac-lc s ~ ~ t l t l l ~  a t  iiiltc~rio~. I):tqe of (lorsit1 ost~nt l ing alollg 1)asc of d o r d  to near lift11 spin(>; :L largc oblong 
blilclr spot beginning 0x1 hnl~~c.ral rc~gion :111tl ctnr\,ing up\vnrd and l)ttclc\vard to I):~se of sistll :unl ~ e \ ~ e n t h  
spines, this I~oundetl hy rather l>rond ycllo\v Ijorders; l)elly p:tlc y c l l o ~ ~  ; a jet-11lac.k apot on mutlal 
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peduncle; dorsal palis yrllow a t  base, tips of spines antl enveloping ~ne~nhrancs black; soft dorsal 
with a pale orange 1)antl a t  basc, nes t  a narrow greenish olive one, then a l~ronder yrllow one, a very 
broad orange one broadening bellind, a narrow yellow one, ant1 iini~lly a narrow hlark border; basal 
half of anal tin ptile yellow, a ineilian bar of reddish-orange spots, next a l~road yellow bar, a Ilarro\v 
black bar, then tip broadly white; pectoral :mtl ventrals pale yello\\; iris 1~lr~c.k. 

Color in lifts of n speri~rren (field So.  261) obtained by Jordan antl ICellogg a t  Apia in 1902, deep 
golden, :I little orange tinged ;~nd  nlorc d l~sky  on back; c l ~ i n  gray; patch 1)c.hintl ocular stripe clear 
gray; oblique blac-k l ~ a n d  bortleretl bclfore and brlrintl I)y t*lrar goltlen brown, ;L blackifih hlotch a t  first 
dorsal spine with golden brown behind it; sliot on raotlal petlunele nilcl stripe on tloraal golden, n 
bro\vn shitcie across dorsal ancl anal, l~csides black tips and (lark-bromn bands; ventraI golden \+it11 
sorne tlusky; pectoral rlntl edge of caudal colorless. 

Color in :ilcohol, very pale brown, back above with a very 1)ale oli\,aceous tinge; :I blackish brown 
11:uld arross interorbib11 space, inch~cling eye, running behind down on preopercle, not eontinuvd belo\\ , 
1iarro\71y bordered in front helow eye wit11 \vhite; adjoining interorbit:il band, continued on side of 
head and down on opercle, a 1)road white bantl; a broad I)litckish-brown band fro111 operc,le up to 
~niddle of spinnus dorsal broadly edged wit11 white; a blackish-brown blotch on back a t  l m e  of first 
5 dorsal spines, bordered below with whitish; side wit11 ohliqne golden olive bands following courses 
of scales; marginal portion of spinous and soft doreal broadly blackish, not continued on posterior rays; 
a tlusky streak running along basal portion of soft dorsal broadens out on posterior rays and forrns a 
blackish blotch a t  front of caridal peduncle, bordered in front and behind with whitish; margin of 
cautlxl whitish, bordered in front with a broad blackish bar; pertoral grayish. 

We Ilave cxaruinecl 29 exanlples from IIonolulo ( 9  t.ollected l)y+Jenkins), T\ here the species is 
cornnlon in the ~r~arkets;, 4 from Kailua, 5 from Ililo, and 10 from Cocoanut Inland at llilo. They arc 
from less than an inch to 7.2 inehes long. Rperirnens were obtained hy the Albtctros a t  I-Ionolulu 
and Waialaa Bay, Oahu; IIilo and Puako Bay, Hawaii; cotnnion a t  Samoa. 

Po~~~ucc?ctvcts Zrinfilu LccCpBdc, Hint. Nat. I1oi&¶., I\', 507, 510, 513, 1802, no locality given. 
Clr:etodo?~ Ir~nzilutuaQ~loy & Gaimard, Voy. Uranie, 381, 1824, Sandwich Islands. 
Cl~n~todoii (a?~-?&igru~t~, Fowler, I'roc. Ac. Nnt. Sci. Phila. 1900, 513 (B~ndwich Islands): not of Cuvier & V r ~ l e n c i e ~ ~ x ~ e ~ .  
L % : C ~ ~ J ~ O I L  liirrciln, C~zvrcr & Vulencier~neq, 1Iirt. Nut. I'olss, VII, 60, pl. 175, 18.31; Gutltllcr, Fiscllc dcr S~ltlqcc, 11, 42, taf. 

XXXIII, 1874 (Tahiti, Sandwich I41nlds, Society l ~ l u n d ~ ) ;  Stcindb~chn~r, 1)cnk~. Ak. W~ub. \\lien, I X X .  1000, 4R9 
(Honolnln); .Je~~kins, BIIII. U. S. Fish Comm., XXII, 1902 (Sept. 23, 1903), 475 (Honolulu), S~lydcr, 011 clt (.lun 19, 
I'JOd), 631 (Honolnl~~;  \VILILIIIIL Bay, Ouhu; Milo; I ' L I I L ~ O  131~8, Ruwui1). 

Clr.ctocEon b~ocellaltcd C:uvicr R: Valencier~nen, Hist. Sut. Poi~s . ,  VII, 62, 1831, Oualan, young; Fowler, Proc. At,. Nut. hci. 
I'llil~r. 1900, 512 (Sandwich 1slnnd.i). 

CI~:et~doi~ vc~llal~ih IIlceker Nat. Tydq. Xed. 111d , VI, lS;d, 212, Isle of Tlrnor. 
C/raloflon t~,ifb~lr K B I I ~ ,  Kut. T)du. Dierk., I, 1863, 1!b, Canton. 
Sarolhrotlrib lrrcfrslrc, Hleclicr, Ned. Tydu. Dierk., I ,  1863, 156. 
Teb.iigo?li~j~,!rug biorzllulris, Blcclccr, Ned T! (1% lherk., 1, 18113, ?I)!, (J4c of T~mor). 
Trlrngorropli rib I I L I ~ ~ ~ ~ L .  I3lccker, Polsu. IIad11ga9csr, 95, 7874, Mauritius, 
T*(ru{/oi~oj~lri~s (Ck~elodo~cluz)h) f~l~ciulus, Bleekrr, f i t l l i~ ,  IX, 41, Tt~f.  87.1, fig 2 (Srrndwic-11 I.;lrrnds, etc.),  not of Forskiil. - 

295. Chmtodon unimaculatus 13loch. "liiPitkti1)ri." P1:tte Id ant1 Pig. 161. 

I-Iead 3.4 in length; depth 1.7; eye 3.36 in llcatl; sntiut 3; n~axillitry 3.35; interorbital 3; D, XIII, 

23; A. 111, 20; scales 9-45-25. 
Hocly deep, conlpressed, back elevated; head very short, upper profile oblirluely concave; snout 

short, l)lu~it, rounded; jaws equal, sligl~tly produc-ctl; ~nouth  sn~ttll, gape sllort; t ce t l~  coarse, brusli- 
likr, in rather broad bands; eye small, ~uidway in lengtll of head; nrarginal l~or t io~ l  of preopercle 
finely serrate; interorbital space broad, slightly convex; noxtrils close togcbther, anterior with fleshy 
flap, posterior rounded; anterior dorsal spiuee strong, enlarged, l)osterior spines slcncler, longest, and 
about equal, liist 1.5; seventh dorsal ray 1.3; secontl aud third anal spines about equal, third 1.7; 
sixth aria1 ray 1.4; pectoral 1.1, pointed; ventral pointed, 1.2, spine s l ~ a r p  1.6; caudal pedunclc com- 
pressed, its lcwt depth 2.8; scales large on fropt of sitlo ahovb, otherwise small, very small on ventral 
fins, arranged in nearly horizontal series. 

Color in life of a specitneri (field No. 388) ol) ta i~~ed 1)y Jordan a ~ l d  ICellogg a t  Apiu in 1903, light 
golden above, gray beneath, shoulders and front of sides with angled (>>>-shaped) vertical bars of 
deep yellow; ocular band very broatl frorn front of dorsal, ~neeting its fellow across breaqt; snout and 
forehead gray; a large, round black spot on nritltlle of side of ?jack surrounded by gray; dorm1 and 
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anal clear light yellow, each with a narrow subtermilial black bar posteriorly, the edge whitish; caudal 
pedunole with a similar black bar at base, followed by a white or whitish bar; a pale yello\vish bar 
at base of caudal rays; caudal fin whitish with dusky dots; ventral yellow. 

Color in alcohol, pale brown; a blackish band from occiput down through eye across side of breast; 
posterior margin of soft dorsal and anal broadly blackish above, edge \.cry narrowly grayish; back 
abo5.e with large blackish blotch fading above and below in grayish; a dark or blaclrish band on 
front of caudal peduncle; 7 or 8 oblique dusky streaks along margin of large scales on front of side 
above; snout grayish above. 

The above general description is based chiefly upon a specinlen from 13onolulu, from which place 
we have 17 exampleg, the species being rather cornrnon about the reefs. The younger examples show 
the wedge-shaped form of the lateral spot which suggested the name sphenospilus, but these intergrade 
fully with the ordinary form both in Hawaii and Samoa. 

FIG. 161.-Chztodon nni?riaotlut~ts Bloch. Typc of C. sphe?lospilzcsJenkins. 

Chretodon tiaimaculntue Bloch, Ichth., VI, 54, pl. 201, flg. 1, 1788, East Indies; Fowler, Proc. Ac. Nnt. Sci. Phila. 1900, 612 
(Sandwich Islunds); Snyder, op. cit. (51111. 19, 1904). 531 (HOIIOIIIIU). 

!Rtraf]onoptrns (Lepic2och;Etotlon) unimucalutua, Blceker,Vcrh. lioll. Ak. \Yet., XVII, 1877, ti7 (Javn; Solor; Timor; Ternate; 
Buro; Amboyna; Ccn~m; Bl~ilda). 

Clwtodol~ 8j>hen08l~il~s Jenkins, Bull U. 8. Fish ihamm., XIX, 1899 (June R,1901), 3'95, lib.. 8, Honolulu (Typc, No. 49705, U. S. 
Nnt. hliiu.); op. cit., XXII, 1902 (Scpt. 23, 1W3), 473 (1Io1iolul11, type ~tnd C'O~Y~ICS).  

296. Chsetodon punctatofasciatus Cuvier & Valenciennes. Pig. 162. 

Head 3.5 in length; depth 1.5; eye 3.25 in head; snout 3; maxillary 5; interorbital 3.6; 1). x111, 
25; A. 111, 18; scales 7-50-18. 

Body oblong, deep, compressed, bttck elevated; head deep, compressed, bluntly pointed; upper 
profile oblique undulate from snout to origin of dorsal; jaws small, bluntly produced, snout u, little 
longer than eye, blunt, rounded above; tnouth. sinall; teeth thin, ill rather narrow brush-like bands in 
jaws; eye small, high, anterior; nostrils cblose together, circular, anterior with elevated fleshy rim, 
posterior larger; interorbital space rather narrow, convex; dorsal spines enlarged at first, strong, 

F. C. R. 1003-24 



370 B U L L E T I N  OE1 T H E  U N I T E D  STATES F I S H  COMMISSION. 

posterior slender; eighteenth tlorsal ray 1.7 in head; seconcl and third anal spines longest, of about 
equal length, 7.6; pectoral ratlrclr long, a little longer tllatl head; rentrnls equal to pectorals; depth of 
caudal pedunrle ahont 3; srales rnoderatrlp large on rnitldle of pide, stl~all on head and cauclal pedun- 
cle, hecotning very srnall on \rertic:~l fins; lateral line arched, running donrn to below base of last 
dorsal ray. 

Color in nlcol~ol, \,cry p:~lr? 1)rown tit~ged wit11 dull hrassy o l i ~ a ( ~ e ~ l l s ;  a dar11 I)~OIVII  spot above 
occiput before spinous tlorsal; I~clo\v tliis a I~ro\vn ))and rnnning down tltrough eye to edge of preo- 
percle; side wit11 7 ne:trly \,'rtic.:~l oli\~ac.cous bands, last 2 ratlter itrt1istinc.t; each scale with a dusky 
spot, becoming s~nal l rr  aq the scales bec.ot~~e smaller toward the soft dorsal ancl anal, tf~ose of these 
fins being stnxll :~ntl c.ro\~vlrd; onler portion of dorsal wit11 2 snl~rriarginsl longitudinal lines, the outer 
very pale, the 2 closc togc.thcr; :ulal with :I /)1ackish l x o ~ n  r~~bln:~rginal I o n g i t ~ ~ d i ~ ~ a l  line; ca;dal 

peduncle with n tlecp Iiro\vn I~antl; 1):tpc of c.:tntlaI tlrtll orange-11rojr.n; ZL rnedian Ii1:rck lunate cross 
bar on c.:tntlaI; pectoral ant1 \,cntmls ~)alc. 

Des(.ril)ec1 fro111 an es:ttrrple 3.9 illchcs long taken a t  J Ionolnlu I)y tile Fur Seal Commission. 
Anot1tc.r example 3.75 irlc+hcs long ~v:rs collcctttl 11y Ilr. Jt~ttlrirrs, and others, I)y the ,llbtrtrosa in 1902. 
The species was tlesrriI)c.tl I)? (+arrc.tt fro111 thc~ J~:LVI':L~~:LII T~l:tn(ls. 

Cl l~ ' lod01~ prrvclntr!f~i~cii~tc~x Cilvic8r cb E-\'~~l~~ncic~~ncs, Ilist.  NIL^. I'oiss., V I f ,  28, 18:11, no locality given, but  probably 
Hawaiian Islands. 

C'I~:r~lodon,g~~~i~clal~~li)rf ' t t l~rs Ororlor%', (:at. Fi~ll., ell. Only, 70, 1854, no locality. 
Tcfruyonol~lrrrs ~ ~ ~ r n r l f i t q f ~ ~ r ~ ~ i ~ ~ l r h . ,  Rlcckcr, Atl~is, IX,  40, t ~ ~ b .  374, lig. :l, (Raro; Obi nl~~jor; Solur; Arnbognn; Bnndn;  

Ancityurn; S~~rltl\r~i~:h Irl~alcls). 
(Ilr:eludo~~~ ~r~rillicirtl.fltr Gtlrrctt, I'roc. CILI. 4c. Sci., 111, 1Xfi3, li5, Sandwich Islands; (:iiritl~er, Fischc dcr S~~clricc, 11, '14, tal. 

XXXI\', lig. 13, 1Xi.l (B~ii~A\ricl~ IsI~~llds, f~rtcr C;(LT~CIL'H drs~willfi): J~llkill~, Bul l .  U. S. 1Ti~h Cumlli., XXII, 19O2 (Sepl. 
23, 1903), 4 i 2  11Io1l~~~lll); SnyAcr, op. cit. (.trln. 19, 1801), .53 (IIorioluln). 
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297. Chsetodon miliaris Q11oy & (;airnard. Plate S1,VITl and Fig. 163. 

. Head 3.6 in length; depth 1.4; rye 3.4 in h ~ a d ;  snout 2.8; maxillary 4.5; interorbital 3.8; D. XIII, 
23; A. r r r ,  20; scales 6-50-20. 

Body deep, conlpressed, back elevatetl; he:td deep, upper profile very slightly convex above eye 
to origin of dorsal; nlouth small, ~r~asi l lary reaching below anterior nostril; interorbital space broad, 
convex; teeth in broad bands, I~rasll-like; eye mid\r:~y in Iieatl, rather Iiigh; ~riargi~? of preopercle 
entire; nostrils close together, first round, rim clevatetl and wit11 flcslly flap; posterior nostril elongate; 
anterior dorsal spines strong, enlargccl, sixth 1.5 in. hcad; eleventll dorsal ray 1.6; third anal spine 1.6; 
third anal ray 1.2, elongate; c*audal broad, margin obliquely straight, upper rays longer; pectoral 1.2; 
relltral 1.2, pointed; ventral spine 1.6; tleptli of caudal peduncale 3; scales rather large on mitldle of 
side, those on vertical fins, head ancl breast, small; 1:lteral line running to below base of posterior 
dorsal ray% 

Color in life (No. 03035), pale caadn~iuni-yellow, ricllcst posteriorly, and on soft clorral and anal 
about :L dozen series of snlall rom~d 11:~le 1)lue spots cstentling upward and :t little back\varcl acrom 

upper two-thirds of body; het\veen tlicse a scries of sn~aller yrllow spots a littlr darker than body 
color; a broad black bar from etlgc of ~nbopcrcle nncler eye \.ertic*:rlly throug11 eye, ~~~~~~~~~r 1,roadening 
upwart1 and hackward to m a r  origin of dorsal, where it  sr~ccts its fellow, a pale 1)lnisll border bt>hind; 
interoc-ular archa yellow; rest of hcad bluish gray; a jet-1)I~c.k ring covering entire caudal ~~edinicle; 3 
or 4 irregular 1)luisIi-white I.)lotclies oil posterior p:trt of sitle; slicatlii~~g snc.li11)rane of tlors:ll nntl n ~ ~ a l  
cad~ninm-yellow, tllo spines ~vhite; soft tlorsal and nnnl yello\\r, then white, narrouvly edged wit11 
l~lack; caudal pale yellow, outer part \vliite; pectoral 1,:lle; ventrals pale yellow, outer parts white; 
iris dtill silvery, crosset1 l)y a. vertical I)lncslc line. 

Color in alcohol, pale brown or n,hitirh; a tleeg brown broad I):~nd from before spinous dorsal to (lye, 
rnargined posteriorly with whitish, continuect below cye down on i~iteropcrclr, but 111nch n:trro\rer; 
rs t~dal  prdrlncle hl:~t-lcisll brown, last rays of dors:tl broad1 y 1)lnckish-bromn; mctrgin of soft dorsal and 
anal narrowly brownish; side with 10 nearly \,ertical 'series oi large deep brown round spots a little 
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smaller than pupil of eye and with many smaller spots of more or  less equal size distributed in oblique 
rows above, beconling straight on side below; fins all pale. 

Described chiefly fro111 example No. 04556, from Honolulu. 
Our collection contains 37 excellent specinlens from I-Ionolulu, where it  is conllnon about the 

coral reefs, and 4 froni Hilo, ranging in length from 1.5 to 6.25 inches. Of those from I-Iollolulu 1 was 
collected by Jordan and Snyder in 1900 and 8 by Doctor Jenkins. 

Chsclodon miliaria Quoy di Gaimurd, Voyage de I'Uranie, Zool., 380, pl. 62, fig. 6, 1824, Sandwich Islands; Eydoux di Sou- 
leyet, Voy. Bonite, I, 163, 111. 2, fig. 2, 1841 (Sandwich Islands); Giiirther, Fische de: Siidsee, 46, 1874 (Sa.lldwich 
Islands); Stcindachner, Dcnks. Ak. 1Viss. Wen,  LXX, IIXX), 489 (IIonolulu; h y m n ) ;  Fowler, I'roc. Ac. Nat. Sci. 
Phila. 1900, 512 (Sandwich Islands; not of Blcekcr); Jenkins, Bull. U. S. Fish. Comnl., XXII, 190'2 (Sept. 23, 1903), 
472 (Honolulu); Snyder, op. cit. (Jan. 19,1901), 531 (Honolulu; IIur~alei Bt~y, Kauui; Luysc~n Islul~d). 

Ch z lodu~~  mantelliger Jenkins, Bull. U. S. Fish Comm. 18!19 (Jane 8, 1901), 391, fig. 7, Honolulu.(Typc, No. 49699, U. S. Nat. 
&Ills.) 

298. Chmtodon trifasciatus Mungo Park. I'late LII. 

Head 3.75 in length; depth 1.75; eye 3..5 in head; snout 3.25; ~naxillary 4; interorbital 3; L). ~ 1 1 1 ,  

22; A. irr, 20; scales 740-14. 
Body deep, rather elongate, compressed; back trenchant; head very deep, profile steep above; 

snout short, blunt, rounded; mouth small, I~orizontal; teeth brush-like, in rather n:trrow bands; eye 
high, anterior; interorbital space broad, convex; nostrils close together in  front of eye; sixth a l ~ d  
seventh dorsal spines longest, forrner 1.6 in head; fourteenth dorsal ray longest, 1.75; third anal spine 
longest, 1.6; anal rays long, thirteenth ray 1.7; caudal small, margill rounded; pectoral a trifle less 
than length of head; ventral 1.2; caudal peduncle compressed, its least depth 2.8. 

Color in  life of a specimen (field No. 260), taken by Jordan and Kellogg a t  Apia in 1902, creamy 
orange, grayer above, with rnany streaks of violet-blue; head and jaws blackish, forehead brown, a 
golden streak, then the ocular band, then a whitish streak, yellow below, then brownish, whitish, and 
~ ~ u r p l i s h  black; spinous dorsal light yellow, with a purplish line below; soft dorsal yellow, black, 
yellow, violet, gray, purplish, violet-gray, the outside creamy brown; caudal peduncle slaty, then 
whitish, golden, black, golden, and transparent; anal with a golden stripe at  base, then black, becom- 
ing rich brown on spines, then golden, then dark brown, then golden; breast golden, with a black 
blotch; ventrals golden; pectoral pale yellow. 

Color in alcohol, pale brown above, lower surface whitish; side with longitudinal narrow brown 
bands extending up on spinous dorsal, where they are very narrow and close together; s~lout  and 
lower jaw blackish brown, fading to a lighter brown on interorbital space; a blackish-brown band 
from occiput to eye, bordered narrowly with white continued through eye ant1 below to front of 
throat; a white vertical band from below nostrils separatillg brown of snout and band below eye; broad 
white vertical band behind dark band below eye; a narrow dark line from below anterior doraal spine 
obliquely down and close behind eye; soft dorsal with a black band beginning on upper part of first 
doraal rays, continued down along base of soft dorsal and upper part of caudal peduncle, a t  first narrow 
then widening below; two narrow dusky lines close together on upper part of soft dorsal running 
down farther apart and a t  equal distance; soft dorsal, anal, arld caudal grayish, a median vertical 
blackish band on caudal; anal with a long blackis11 longitudinal band edged with pale yellow broad- 
ening posteriorly, running along basal portion a t  first, then extending ont on median part of soft anal 
posteriorly; margin of anal narrowly light gray below, above this a broad area of dark gray, edges 
above and below deeper; pectoral and ventrals pale or whitish. Described chiefly fro111 example No. 
04549, taken a t  Honolulu. 

The collection contains but 5 specimens, 4.75 to 6 inches long, all from I-Ionolulu. Of these, 1 was 
obtained by the Albatross in  1896, and 2 were collected by Doctor Jcnkins. Tlle species is widely 
distributed throughout Polynesia, but is rare about the coral reefs a t  Honolulu. 

Ctmlodon trifaaciatus Mungo Park, Trans. Linri. Soc.. 111, 1797, 34, Shores of Sumatra; Lucbpbdc, Hist. Nut. Poisu., IV, 462, 
494, and 498,1802; Jenkins, Bull. U. S. Fish Comm., XXII, 1902 (Scpt. 23, 1903), 474 (Honolulu). 

Chretodon oittatne Bloch & Schucidcr, Syat. Ichth., 227, 1801, Sumatra; Cuvicr S: V~~lencienner, Iiist. Nat. I'oiss., VII, 34, 
1831; Bleeker, Verh. Batnv. Genootsch.,.XXIII, 1850, Chztod., 18 (Arnhoync~); Blcekcr, ICnom. Spec:. Arul~.ludin, 
49, 1869 (East Indian Archipelago); Giinther, Cat., I1,23, 1860 (Ceram; Amboynu); Giinther, Fische der Siidsee, 11, 
41, 1874. 

Chsdodon tau-nigrum Ciivier & Valenciennes, Hist. Nat. Poiss., VII, 38, 1831, Guam. 
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290. C h ~ e t o d o n  ornat iss imus Solander. " hi'kakkpu." Plate LIII. 

Head 3.3 in length; depth 1.4; eye 4 in head; snont 3; maxillary 3.5; interorbital 3.1; D. XXII, 28; 
A. Irr, 23; scales 12-58-25. 

Body very deep, compressed; head deep, upper profile from snout to origin of ciorsal almost 
straight,; snout very short, bluntly rounded; mouth small; terrninal jaws a little produced; lips rather 
thin, broad; teeth in  broad brush-like bands; eye high, a little anterior; preopercle very finely serrate; 
interorl)ital space broad, convex; nostrils close together, anterior with rim elevated, with fleshy flap, 
posterior circular; tlorsal spines graduated to last, which is 1.6 in head; seventeenth dorsal -ray 1.2; 
fourteenth anal ray 1.3, longest; caudal with slightly rounded margin, 1.2; pectoral short, 1.1; ventrals 
inserted a little before pectoral, 1.2; ventral spine 1.35 in length of fin; tlepth of caudal pedi~ncle 2.4; 
scales rtenoid, in nearly horizontal series becoming very small on vertical fins; lateral line strongly 
arched, not continnous beyond base of last ilorsal rays. 

Described from example No. 04560, from IJonolulu. 
Color in  life of a specimen (field No. 383), obtained by Jordan ant1 ICellogg a t  Apia in 1902, gray; 

head and belly golden; O black stripes across head, the interspaces yellow; 3 orange bars before pectoral; 
(i rich orange-brown oblique stripes upward and baekward; a seventh stripe on anal dark brown, this 
edged with a narrow black streak, then clear yellow; doma1 black, with a yellon. and 2 black stripes; 
cautlal with 2 hlaclr  tripes and a drill yellomisl~ one, its base gray; ventral golden; pectoral dl111 
orange; breast anteriorly black. 

Color of a nearly fresh example white; heat1 and belly light yellow; side with 7 oblique bands 
of orange-brown; (i bands and blotches on head blark; t h r ~ ~ l  white with 2 b1ac.k stripes and a 
yellowish one; anal wit11 2 blark stripes m ~ d  a yellow one; caudal white \\.it11 2 black stripes; 
pertorals ycllowish; vcntrals golden. 

Color in alcohol, pale brown ground-color tinged with yellow; sitlc with 6 ratller lwoacl o\>lique 
creamy l)ro\vn bands with gray edges; head with blackish vertical bands, 2 of which are broad, I 
rom~ing fro111 snout down on side of lower jaw, the other froin at)ove occiputdo\vn to eye, continued 
below and d o ~ z n  to breast; lower lip broadly blackish; 2 narrow blackish vertical lines behind eye, 
first continued froin behintl eye up along 111argin of tlorsal to last clorsal rays; a broad band of gray- 
brown between eyes; spaces between black bands and line8 on head yello\i,ish; ~nargins of soft dorsal 
and anal narrowly blavkish; anal with a broact black ~narginal ban11 parallel wit11 margin of fin; 
caurlal with margin white, a blackish terminal band; a I h c k  median rross bantl; pectoral and vet~trals 
pale, fornler with white bar across base. 

The collection contains 6 specimens obtai~ietl by ourselves, 2 by the For  Seal Clon~niission and 2 
by Doctor Jenkins, 1111 from Ilonolulu, wherc the species is frequently taken anlong the roral reefs. 
The length varies fro111 4.5 to 7.25 inches. Other specimens were obtained a t  I-Ionololu by the 
Albatross. 

Ct~rrtodot~ ornatissin~us SolanAcr ill Cuvier S Vale~lcietlnes, Hist.  NIL^. Poiss., VII, 22, 1831, Tahiti; G~tnther, ct~t . ,  11, 15, 
lRGO (Sandwich I ~ l ~ n d h ;  Amt)oy11a); O~intl~cr, Piwhe der Siidsec, 11, 38, tnf. XXX, fig. 1%, 1874 (St~nd\vi~11 Islands); 
I'o~vlcr, I'roc. Ae. Nat. Svi. I'hils. 1'300, 613 (Stindwich Islaudu); Jenki~m, Bull. U. S. Fisll Comm., XXII, 1902 (Sept. 
20,1903), 472 (Honol~lltl); Snyder, up. cit. (Jan. 19, 1904), 681 (IIonoluln). . 

Cllallodon ori~atus Gray, Zool. Miscell., 33, lKS1, Sandwich Islands. 
Cilhctrrn~tt~s orvtalirsilr~~ss, Knup, Arch. Nntnl'gescl~., XXVI, IRGO, 1.11. 
Tetr~ngo.ol~optvtu or~~utissin~us, Bleeker, NcA. 1'yd.i. Dicrk. 11, 2R2, 18b5. 
l'elvagonoptrus (Citharcedus) orvsatissim~rs, Bleckcr, Vcrh. Kon. Ak. Wet. XVII, 1877,57 (Amboyna; New Guinea). 

300. Chsetodon quadrimaculatus Gray. Plate ~ L I X .  

IIead 3.5 in length; tlepth 1.6; eye3.5 in heatl; snout 2.9; maxillary 4.4; interorbital 3.4; D. xIr, 
24; A. I r r ,  18; scales 8-42-20. 

. I3ody deep, con~pressed, back elevated; head very deep, upper profile oblique; snout long, oblique; 
jaws ~)roducetl, blunt, equal; mouth emall, nearly horizontal; teeth brush-like, in  broad bands ill 
jaws; eye small, anterior; ~narginal portion of preopercle crenulate below; interorbital space broad, 
convex; nostrils  ina all, close together, circular, arlterior with slnall fleshy flap; anterior dorm1 spines 
strollg, somewhat enlarged, fourtli longest, 1.5 in 11ead; second anal spine longest, 7.4; tlrirleenth anal 
ray longest, 1.5; cauilal broad, slightly rounded; pectoral pointed, a little longer than head; ventrills 
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sharply pointed, 1.1; spine 1.6; scales large on side, small on head, caudal pedulicle, and cllest, and 
becoming very small on vertical fins; scales in oblique series at  first ai)ove lateral line, in horizontal 
series below, lateral line running to cautlal peduncle above a t  base of last dorsal rays. Described from 
example No. 04544, taken a t  I-Ionolulu. 

Color in life (field No. 03406): Ground-color of lower half of body, Ilead, spinous dorsal and pecto- 
ral, citron-yellow; of caudal, anal, arid rentrals c~lirome-yellow; interorbital orange; a chrome-yellow 
ocular bar deepening into orange above, edged on each side by a narrow 1)lac.k line, outside of wliicli 
is a narrqw light blue line extending from louer inargin of interopercle to origin of dorsal; upper half 
of body, scaly sheath of dorsal, and caudal peduncle sooty gray, excepting 2 elonpate white spots on 
lateral line, one below center of spinous dor~a l ,  the other below origin of soft dorsal, the latter spot 
connected with the general yellow below by a short, l~roatl yellow stripe; a narrow light 1)lue band 
edged outwardly with a narrow black line along edge of dorsal ant1 anal sheath; upper edge of soft 
dorsal and lower edge of soft anal black; caudal edged with light blue; base of each scale on anterior 
of side with a round reddish brown spot. 

Color in  alcoliol, upper surface deep blackish-brown; a brown band from occiput to eye edged 
with darker, which is continued below eye on interopercle as 2 (lark brown lines; white band from 
first 2 dorsal spines separating dark band above eye and blackish-brown of back; a large white blotch 
on rniddle of side above and another 1)elow base of soft tlorsal on back; a dusky l)antl across caudal 
peauncle; basal portion of dorsal fin blackish-brown; margin of soft dorsal above with a narrow I)lark 
line, another submarginal black line beginning on last half of spinous dorsal and running to posterior 
rays; below this arid closer to i t  than i t  is to edge of fin, a gray line; caaudal with a sublnarginal gray 
line; anal with a black line along edge of lower rays; edge of soft aria1 below narrowly blackish; a 
narrow black line fro111 origin of spinorrs anal running out submarginally to posterior rays; above this 
a narrow gray line; lr~iddle of side, just below dark color of bark, yellowish; each scale on side below 
with a dusky spot in middle; lower surface of botly, head (except dark band), margin of dorsal, anal, 
caudal, pectoral and ventral, whitish. 

We have examined 19 examples obtained by Doctor Jenkins and 10 collected by us, all fro111 
Honolnln; length 3 to 5.5 inches. The Albatros,q also obtained examples a t  I-Ionolulu, where the 
species is moderately common about the coral reefs. 

Clrafqdol~ quadrimaculatusa Gray, Zool. Misccll., 33, 1831-42, Sandwich Islands; Giinthcr Cat., 11, 13, lXGO (Gray's Type); 
Giinthcr, Fische der Siiilsee, 11, 38, f i~ f . ,  XXX, flg. A ,  1874 (Sandrvich Islnnds; Upolll); Stcizrdachner, Denku. Ak.  
Wiss. Wien, LXX, 1900, 489 (FIonoh~lu: Lt~ysan); Fowler, Proc. Ac. Nat. Sci. Phils. 1900, 512 (Sandwirll Islands); 
Jenkins, Bull. U. S. Fish. Comm., XXII, 1902 (Sept. 23,19WS), 474 (IIonolalo); Snyder, op. cit. (.ran. 19, 1901), 531 
(Honolulu). 

, 
301. Chmtodon corallicola Snyder. Plate 4G, fig. I. 

Head, measured to edge of opercle 3 in  length to base of caudal fin; depth 1.7; depth of caudal 
peduncle 3 in head; eye 2.4; snout 2.3; interorbital space 3. D. slrr, 21; A. 111, 18; scales 4-30-12. 
Anterior profile between sliout and dorsal almost straight, with a slight convexity over eye; snout 
short, its length solnewhat less than diameter of eye; jaws equal; teeth tine and brush-like; pseudo- 
branchiz very large; gillrakers on first arch 5f 14, short and pointed; wiles on top of head and 
on snout very minute, those on cheeks, opercles, and breast larger; witlth of scales near middle of 
body about equal to diameter of pupil, those on caudal peduncle greatly reduced in size; rayed 
portions of dorsal and anal closely scaled, the scaled area extending forward on spinous portion of 
dorsal fin, ilecreasing in height from near tip of eighth spine to base of first, leaving the ~nembranes of 
the anterior spines largely naked; Iakral line curved upwart1 and constantly approaching the back 
until it disappears near end of dorsal fin, riot extending on caudal peduncle, with 36 pores, scales very 
small. Except the first the dorsal spines are high anteriorly; height of second to sixth equal to distance 
between tip of snout and center of eye; height of first spine about equal to diameter of pupil; length 
of longest rays about equal to that of longest spines; membrane deeply notched between anterior 
spines, the notches growing shallow posteriorly as the scales approach edge of fin; second anal spine 

aClrz/odon Iiume~~alia Glinther, Cat., 11, 19, 1860, aud (ilrz~ther, Fische der Sijdsce, 11, 40, 1874 (west count of Ccntntl 
America: Sandwich lslandu), is a species commorl on the west coast of Mexico, which has been, by error, recorded, with 2 
other species of the same region, as from the Bandwicli Islands. 
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1. CHETODON CORALLICOLA SNYDER. 

2. HOLACANTHUS FISHER1 SNYDER A. HOEN & CO., LITH. 
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longest, about equal to highest dorsal spine; membrane deeply notched between first and third spines, 
the latter closely connected with rayed portion of fin; border of anal fin estcwding a little farther 
posteriorly than that of dorsal; caudal truncate, rrpper rays slightly longer than lower, 1.27 in head; 
pectoral 1.17 in head; ventrals not quite reaching vent. 

Color in alcohol, dull silvery, brownish along the hack, the (lark color extending tlo\vn\\~artl in 
region of pertoral fin; scales on greater part of body with clarker centem and lighter edges; posterior 
part of body with Inany dark spots about half as large as p ~ ~ p i l ;  heat1 with a vertical \)ro\vnisll-black 
band, the posterior border of which passes fro111 in~cftion of tlorsal through posterior bortler of eye, 
thence curving bat-kwartl to origin of vcntrals; width of band some\vhat I ~ S H  than tliameter of eye; 
interorbital area, snout, ant1 upper lip dark brown; dorsal and anal narrowly bor(1erc.d with dusky, 
rays tipped with white; sc,aled portion of clorsal with large irregular clrrsky spots separated by narrow 
light spaces, whirh take the form of a network; caudal light, broadly bordered with dnsky; pcctora[ 
plain; ventrals blackish towanl the free margins. 

Described fro111 the type, No. 50880, U. S. Nat. Mus., 2.3 inches long, from station 4032. Other 
specimens, among which are cotypes, No. 7732, Rtanford Univ. Mus., differ little from the type. 
Specimens were taken off t l ~ e  southern coast of Oahn a t  station 4032, depth 27 to 29 fatl~onls; station 
4031, depth 27 to 28 fatholns; station 4034, dep t l~  28 fnthonls. 

CI~rlorlf~n ro~nllir~olra Snyder, Rnll. lJ. S. lfiisll Comm., XXII, 1903 (Jan. 19;1'J04), R31,pl. 11, fig. 20, Albatross Station 4032, off 
southern coast of Oahu. 

302. Chatodon fremblii  Bennett. Plate 1,I. 

Head 3.4 in length; depth 1.8; eye 3.5 in hcatl; snoot 3; lnaxillary 4.4; interorbital 3.5; D. XI\. ,  
21; A. Irr, 18; scales 10-50-27. 

Body deep, compressed, back elevatetl; head deep, upper profile oblique; snout long, blunt, 
roundetl; mouth small, jaws produced, equal; teeth s~nall,  in brush-lik~ ban& in jaws; eye slnall, 
superior, 111it1way in length of head; ~nargin of preoperclc w r y  finely serrate; i~~terorbital space 
broad, convex; nostrils circular, close together, anterior elevated rim wit11 fleshy flap; a~lterior dorsal 
spines enlarged, ~trong,  ~ i x t l ~  1.6 in head, longer than posterior upincs; eighth dorsal ray 1.6; eight11 
anal ray 1.6; cauclal with upper rays longest, rnargin ol)liqnely straight; pectoral 1.1; ~rentral poi~ltrd, 
nearly reaching anal, 1.2; scaales small, very slnall on verticual fins and head; scales forming slightly 
oblique series. 

Color in life, pale yellow, lighter helow, edges of scsales clarker; no ocr~lar bar; a blark sacldle, 
narrowly edged with blue, in front of dorsal; a large black spot etlgc'd wit11 1)luc extentling over the 
posterior l~alf of uoft dorsal, the calldal peduncle and the last 2 rays of soft anal; side with 8 lonpihdinal 
(slightly oblique) narrow blne lines edged wit11 black, 3 of which converge to the eye and 1 passes 
to the angle of the mouth; above these an interrupted blue line on the dorsal, anti below then1 a con- 
tinuous blue line on the anal; pec.toral transluc-cnt white, ventrals yellorr,; dotwal ant1 ttncll yello\rr; 
soft dorsal narrowly edged with a snl~marginal lineof black below and above white; lower edge of soft 
aual edged with black; caudal white, in itu (,enter a broad bar of yellow with its hind edge rrescentic*, 
narrowly etlged above, below, and bel~intl with black. 

Color in alcohol, very pale brown, light on lower surface; posterior half of soft dorsal, caudal 
pedur&le and outer portion of posterior rays blackish; soft dorsal and a11ul with blac~kiul~ submarginal 
lines; spinous dorsal with lncdian tlosky line; side with pale slaty sligl~tly oblique longitudinal stripes' 
(clear blue in life) margined narrowly with dusky; caudal with pale snbmarginal grny line, with basal 
gray cross band; pectoral and ventrals gray. 

Desc,ribed from an example (No. 04531 ) 5.8 i~lches long, taken at I Io~~oluln,  whore the spec-ies is not 
rare. Doctor Jenkins c.ollected 8 specimens a t  FIo t~ol~~lu  anti we have 5 from the salue place, as well 
as 1 from Hilo. Length 3.25 to 6.25 inches. The Albnlross also secnrc.d specilnens at  Honolulu. 

Chztodon f~rnlblii Rcnnctt, Zool. Jonm., Iv, IR19, 42, Sandwich Islands: (;~~ntllcr, ('at., 11, IG, 1800 (Snndrvic'li Isknds: 
includes type); Grlnthcr, Fiucl~c dcrSrid8cc., 11, 39, t i l f .  X S I X ,  fig. 13, IS74 (Snlrclwic-11 1sl1111dn): Sleindnc-liner, 1)ellks. 
Ak. Wise. Wicn, LXX, 1900,488 (1,nyulln); J e l l k io~ ,  B1111.1J. S. Fislr Cornn~., XXII, 1'902 (Sept. 23,1W8), 478 (Honolulu); 
Snyder, op. ( s i t .  (Jtnl. 19, 1904), 531 (1io11c~ln111). 

C)~~ todo?~f re?~~bI i i ,  Cuvlcr Sr Vuloncionncs, Hi&. Nat. I'oiss., VII,  2.1, 1851: ufter Bentlett. 
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Genus 176. MICBOCAXTWS Bwainson. 

This genus differs from Cl~n7lodon chiefly in the s~nal l  scales, their heing about GO in the lateral 
line; the soft dorsal and anal are sl~orter than is usual in CI~.rtodon, the fin formula of the typical 
species being D. XI, 17; A. 111, 14; it  is in fact doubtful whether the genus contains a second species, 
as the other species with small scales have the soft fins many-rayecl and constitute Bleeker's genus 
ITerniinuricltth?ys (type, polylepis), which is apparently valid; in any cam it has no close relation to 
Jficrocanlltus strigatus. 

Mieroca?~thun Swainson, Class. Axlim., 11, 215, 1839 (atrigatus). 

303. Microcanthus s t r iga tus  (Cuvier & Valenciennes). 

Head 3 in  length; depth 1.75; eye 2.8 in head; snout 3.5; maxillary 4; interorbital 3.25; D. r, xr, 
1G; A. Irr, 14; scales 10-50?-27. 

Body deep, rather short, compressed, back elevated; head rather .small, compressed, pointed, 
upper profile straight from tip of snout to eye, then slightly convex to dorsal fin; teeth sharp, pointed, 
pungent, in  rather broad bands in  jaws; jaws rather small, blunt, slightly produced; snout short, 
pointed; mouth small, terminal, small maxillary expanded distally to below anterior nostril; lips 
rather fleshy; eye large, anterior to middle of length of head, superior; nostrils close together, anterior 
with a small flap, posterior a short slit; interorbital space broad, flattened and slightly convex; pre- 
orbital broad, 2 in  eye; dorsal spines longest anteriorly, fourth 1.75 in head, last 2.3; anterior dorm1 
rays longest, 1.9; second anal spine largest, enlarged, 1.8; anterior anal rays longest, second 2; caudal 
rather small, emarginate, about equal to head; caudal peduncle compressed, itR depth 2.3; pectoral 
small, 3.8 in  body; ventral 1.25 in head; ventral spine 2.25; scales rather weakly ctenoid, small; soft 
dorsal and anal covered with very small scales, caudal with s~nal l  scales only at  base; pectoral and 
ventrals with small scales basally; lateral line evenly arched to caudal peduncle, then straight to base 
of caudal. 

Color in alcohol, gronnd-color creamy white, side with 6 dark olive-brown ilearly horizontal broad 
bands; first along middle of spinous doreal across anterior rays, second along base of spinous dorsal 
acrosfi middle of soft dorsal, third below this along back and over posterior rays, fourth from occiput 
to middle of base of caudal, fifth from above eye across last third of anal, and sixth from snout, behind 
eye to base of pectoral then down to anal spine, running up along anterior soft rays; pectoral and caudal 
pale brown; ventrals pale brown basally, outer portions grayish. 

Described from an example taken by Jordan and Snyder a t  Ilonolulu, where the species is scarce. 
U'e have 4 specimens from Honolulu, 1 collec$ed by Jordan and Snyder and 3 by Jenkins. Length 
3.3 to 4.3 inches. Other specimens were obtained by the Alba11.o~~ a t  I-Io~ioluln. Compared wit11 
examples from Nagasaki we find no difference. 

Cl~~lodmz strigatua Cuvier & Valenciennes, IIist. Nnt. I'oiw., VII, 25, pl. 170, 1851, Japan; Uiinthcr, Fischc dcr Siidsce, 11, 47, 
1874 (Sandwich Islands). 

>Iiwocanthus alrigat?lx, Jcllkin~, Bull. U .  S. Pis11 Cornm., XXII, 19W2 (Scpt. 23, 1903), 474 (IIonolulu); Snyder, op, cit. (Jan. 
19, 1904), 63'2 (Honolulu). 

Qenas 176. HENIOCHUS Cuvier & Valenciennes. 

Body much con~pressed and elevated; forehead in adult often with bony projections; dorsal spines 
11 to 13, the fourth greatly elevated and filiform; lnuzzle rather short; no teet,h on palate; IIO spine on 
preopercle; scales moderate. 

Allied to Chzlodo~~, but well distinguished by the prolongation of the fourth dorsal spine. 

Hmiochus Cuvier & Vnlenciennes, Hist. Nnt. Poiss., VII, 02, 1831 (macrolepidotus). 
Tazsrirl~thys Cuvier & Valenciennes, 1. c., 146 (tlarkse). 
Uipl~rez~tes Cantor, Mnlaynn Fishes, 159,1860 (macrolepidotus); substitntc for Ifcnioclius, on ncco~lnt of Ilcniorhr, n priorgenils 

of Levidoptera. 

304. Heniochus acumina tus  (Linnzus). Plate LV. 

Head 3 in length; depth 1.5; eye 3 in head; snout 3.2; maxillary 5 ;  interorbital 3.75; D. XII, 21: 
A. 111, 18; scales 7-50-22. 

Body very deep, compresserl, back very trenchant; head small, deep, upper profile undulate; snout 
pointed, rounded above; jaws produced, pointed, equal; ~rlouth small, very oblique, lnaxillary small; 
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teeth rather firm, forming a narrow brush-like series in earh jaw; eye large, round, anterior; inter- 
orbital broad, convex; nostrils large, close together in front of eye, anterior circular; dorsal spines 
strong, sharp pointed, fourth very long, produced in a slender filament, longer than entire length of 
fish; fifth dorsal spine longor tlian others; middle dorsal rays longest; second anal spine very large, 
equal to third, whirh is rather slender, 1.7 in head; fourth anal ray longest, 1.35; caudal small, prob- 
ably truncate; pectoral pointed, upper rays longest, equal to head; ventral pointed, spine large, strong, 
long, length of fin equal to head; caudal peduncle small, compressed, its least depth nearly 3 in head; 
scales long, ctenoid, those on head above and basal portions of vertical fins very small; rows of sc.ales 
curved up above lateral line in front, those on middIe of side nearly horizontal; lateral line strongly 
arched, then running clown on inidtlle of side of caudal peduncle to caudal. Dcscribed from an exam- 
ple (No. 03631 ) taken at  Honolulu. 

Color in drohol (No. 03331 ) 6.5 inches long, ground-color white, head and snout above brownish; 
a broad blackisli-brown vertical 'band from before and inrluding first 4,dorsal spines, down over side, 
inrlnding also posterior margin of opercle, base of pectoral, belly, and ventrals, then extending on 
each side of vent out along spinous anal to second anal ray; another broad blackish-brown band 
beginning at tip of fifth, inrluding next 3 spines, extending down on side obliquely backward till it 
includes last half of soft anal. 

These 
are 4.5 to 7.25 inches long. Also obtained by the Albatrorrx at  Honolulu, where the species is rather 
raw. 
C/mtodon aciaminatitn Linnocns, Syst. Nnt., Ed. X, 272, 1768, Indies; nfter C/&afodon fasda-filsra Linnreus, Mus, Ad. Fr. 
C/mlodon mncrolrpidoliis Linnreus, Syst. Wilt., cd. 10, 274, 17X (nftcr Artcdi); Bloch. Ichth., VI, KO, P1. CC, fig. 1. 178, 

C/mtodon hjf(b8cintt~s Slinw, Qcnl. Zool., IV, 342, 1803, Indian Seas. 
Hrnior/ius ?isacrolcpidotxx, Ctivier S Vnlcncicnnes, Hist. Nat. I'oiss., VII, 95, 1851; Sclllcgcl, Fauna Jnponicn, I'oisa., 82, p1. 

XLIV, fig. 1,1844 (Nngnsnki); Richardson, Ichth. Cliina, 246, 1846 (least Indian Archipclngo); Giintlicr, Cat., 11, 39, 
18130 (Ceylon, Amboynn, Port Emington); Glinther, Fischc der Siiducc, 48,.tnf. XXXVII ,  1874: Days Fish. Indin, 110: 
pl. 28, fig. 3, 1876; Steindnchncr & Diiderlcin, Piarhc Jnpans, 11, in ncnks. Ak. Wiss. Wicn, XLVIII, 1884 (Koclii): 
Jcnkinq, Boll. U. 6. Fish Comm., XXII, 1902 (Scpt. 23, 1903), 476 (IIonolnlu); Snyder, op. cit. (Jnn. 19, 1904), 632 
( Honolnlu). 

We have examined 4 exainples, all from Ilonolulu, 1 of them collected by Doctor Jenkins. 

(Indin). 

Ileiriochnx arttminntua, Cuvicr & Vnlenciennes, Hist. Nut. Poiss., VII, 98, 1831. 
C/i~elocZo~~ na!/cfrr!/enns Gronow, Cat. Fish., Ed. Gray, 70, 1854. 
I [ l t r w i i W t y a  ?nnrrolepid-hrs, Blccker, AtlnH, IX, Choct., 29, pl. V, flg. I, 1877-78 (Sumntrn, Pinang, Celebes, Singaporc, Jaw,  

Sumbnwa, Limn,  New Quincn, ctc.). 

Genae 177. ROLACANTRUS LaoBpbde. 

Body oblong or elevated, rather robust; scales rather small, roughish, often mixed with smnller 
ones; vertical limb of preoperclc with serrte, large or ma l l ;  a strong spine at  angle of preoperrle, 
this umially grooved; dorsal fin with 12 to 15 strong spines, which are usually graduated, increasing 
in height to the last; soft dorsal moderate, with 17 to 20 rays, usually not, ending in streamers; 
coloration usually brilliant and well defined. Species numerous in all tropical seas, abounding about 
the coral reefs. 
Jfohcantkus Lnc6pbde, Hiut. Nnt. Poiss., IV, 526, 1803 (lricolor; ~ c a l c s  large; caudal forked). 
f f ~ ~ ~ i c a a t l ~ u s  SwninHon, Class. Fishes, TI, 212, 1839 (fumarcki; nrlllcv largo; rnrldnl forked). 
Ccntropyge ICnup, Wicgmnnn's Archiv, XXVI, 1860,138 (libirm: erroneously mid to huvc 4 nual spines). 
C/irplodon/opZus Blcckcr, Archiv Nccrl. Sei. Nnt., XII, 1x77, 19, 20, 26 (?tzea.oZPzbcux; ibthmus brond). 
Acnnfhorhzlodon Blocker, op. cit., 19 (Zcpidolepis: iuthmus narrow; body clcvatcd). 
Angrliehth?/s Jordln Qyhwrnnnn, Chcck List Fishes, 420, 1896 (ciliaris). 

n. SoIt dorsal nnd nnal rounded or with very wide nugle, tips of middlc rnya not reaching rrrilrtl, if nny, beyond bnse of 
caudal; prcoperculnr spine not iicnrly reaching posterior base of pcctornl. 

b. Suborbitnl ivithont con8pic11011s spincq; scalcs rompnratircly smnll, rhbout 48 to 60 longitlidinally. 
c. A broad dnrk bnnd running from cyc to posterior edge of soft dorsal; no crossbarn on body ......... .nrr?tntus, p. 378 
re. No broad bnnd as nbove: curved dusky crossbars on body, i n  pnirs, scpitrnted by coppery or light-rolored inter- 

bb. Suborbitit1 with 3 promincut spincs; ~('nlcs liirgc, nbont 28 longitudiunlly.. ............................... .paheii, p. I79 
an. Soft doranl and ann1 with middlc rnyn produccil, tlloac of dorsal somcwhnt Alnmcntoun, ncnrly or quitc rcnching tip 

of caudal; nnnl forming n sharp angle: prcoperculnr spine ncnrly or quitc reaching pontcrior Jxm of per. 
tornl; body black and yellow, the colors massed; ucalee 45 ........................................ .b idor ,  p. 380 

spnccs.. ......................................................................................... .blspitroslrs, p. 378 
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305. Holacanthus arcuatus Gray. Fig. 164. 

D. XIII, 18; A. III, 18; scales 8-48-26; preopert*ular spine reaching posterior margin of opercle; 
dorsal antl anal fins nearly equal in  height; a l~road, dark-brown hand, slightly arched, extending 
from eye to posterior hortler of dorsal fin; tips of the cautlal antl a broad border of the anal fin brown; 
the brown marking with a bright bortlrr, know11 from the original tppe only, which came from tlie 
Hawaiian Islands; not seen 1)y us. 

llolocnnthits civruatics Gmy, Zool. hIinceil., 33, 1831 Sandwich Islands; (;riflith, Animnl Kiogdom, Fish., :i25, pl. 18, 
Giinther. Catt., I r ,  43, 18fX (Gray's type); Giinther, Fisclle der Siid~ec, 11, 50, taf. xxxI1, fig. C, 1874 (Sandwich 
Islands; Gray's tppe). 

FIG.  lFd.-liOlf~ca?itA1(8 ( I I ~ C ? I ( I ~ ? L X  Grny: after Giinther. 

306. Holacanthus bispinosus (iiinther. Plate LVI. 

Total length 8.5 inches; heatl 3.83 in length; depth 2; chye 4.5 in heatl; snout 2.5; interorhital 3.6; 
sc-ales about 5-50-18 or 20, tlie longitudinal scales counted just below lateral line; U. unr, 19; A. rrr, 19. 

I3ody elliptical, compressed, moderately arched fro111 nape to base of first rays of @oft dorsal, then 
rnore abruptly desrending to the striiglrt caudal peduncle; ventral outline more evenly 1)ut somewhat 
rnorc deeply arched; caudal peduncle short, about 3 in heatl, its depth about 2 in head; ~cales  :thore 
lateral line rarialjle in size arid shape, smaller antl more roundetl than those on the sideq below, whit-h 
are mostly much deeper than long; dorsal spines graduated, the last one tlie longest, about 1.7 in head, 
soft tlorsal and anal ~ v i t h  rounder1 angles, the middle rays of dorsal extending to middle of upper 
caatlal ray, and of anal to end of first third of lower caurlal ray; pertoral ~ h o r t e r  than head; ventral 
longer than pectoral ahout equaling head, it8 npprr rays filamentous, reaching beyond vent nearly 
to first anal spine, the spine about 1.6 in head; fins all tlensely scaletl with small ~cales. ITcad ~ l l o r t  
and deep, deeper than long, c~losely scaled; profile steep at its junrtion with preorbital, concave from 
the ~)rotru~ion of the muzzle; snout short and ,bluntly ronndetl from outwaril projection of teeth; 
nostrils s11iaI1, close togetlier in front of eye, the anterior with a srnnll tube prolo~~getl into a s ~ r ~ a l l  
triangular flap bchintl; posterior nostril wit11 a sliglltly raipect ridge in front; opercle unannetl; sub- 
orbital wit11 few nearly concealed sharp teeth, or none; interopert*le withont teeth, preopercle along. 
its nearly vertical posterior margin with a series of wide-set sn~al l  tiharp teeth, the lowest the longest; 
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and a t  its angle a long, stout, somewhat curved spine, reaching nearly to under base of pectoral, at 
base or in front of which are 1 or 2 short spines or cusps. 

Body ground-color in alcol~ol, yellowish white, crossed by 8 pairs of narrow bro\vn bars, separated 
by a distance about equal to the interspace between the pairs of bars, the widest bar about 2 in eye, 
extending on spinous dorsal and anal, the anterior pair beginning i~nmediately in front of spinous 
dorsal, running downward and forward about halfway to the lateral line, then abruptly bending and 
running straight to upper end of gill-opening, the anterior brown bar there terminating, or rontinuiiig 
as a bluish brown margin to opercle, the posterior of the pair passing under the membranous pro- 
longation of the opercle to top of base of pectoral, beginning again a t  lower base of pectoral or axil, 
and running (lownwartl and backward to side of belly, ending before reaching tip of ventral spine, the 
interspace being bluish white rather than yellowish like the others; the next 5 pairs, beginning as a 
single bar upon the spinous dorsal, running thereon vcry obliquely downward and forward, separating 
and bending abruptly at  the base of the fin; second pair extending downward and forwart1 to IaBrpl 
line, thence nearly vertically to upper pectoral ray, from there curving backward to front of first anal 
spine; the third pair in a similar manner ending a t  front of soft anal, the bars coalescing just before 
reaching the fin; the fourth pair with less forward curve on body, the others almost straight with 
somewhat backward and downward direction, ending at  base of soft anal, theinterspaceof the seventh 
beginning on front of soft dorsal as a pale blue bar running clownward and backward, the brown bars 
on anal coalescing and curving forward almost parallel with the body outline; the eighth pair crossing 
caudal pednncle coalescing above and below; the ninth hardly distingnishable as a pair crossing 
caudal pedunclc a t  base of caudal fin; soft dorsal black with many small pale blue spots; soft anal 
with 5 dirty bluish and 6 yellowish olive longitudinal alternating bars, curving and following in a 
general way the outline of the fins, the fin with a very narrow blackis11 border; caudal abruptly pale 
yellow; pectoral and ventral pale, outer ray of latter slightly dusky; breast and belly plain pale 
yellowish brown; head in front and above eyes black, (lark brown on sides, becoming lighter 
beneath; beginning immediately in front of spinous dorsal a narrow pale blue bar running directly 
forward along ridge of back, bordered by narrow dusky margins, on one mide just before reaching 
occiput bending solliewhat abruptly downward to upper posterior margin of eye, thence beconling 
brighter with still narrower bordcrs passing around edge of orbit to about the lower middle, then 
extending a short distance on suborbital; on the other side of head a similar bar bepinning ivith 2 
short branches on occiput following the other eye in the fialne manner; these bar8 connected by a 
narrow light blue bar following upper edge of orbit to about its middle, tllence arching over frontal 
region; a single light blue bar between eyes in front extending straight to upper lip on top of snout; 
margin of preopercle light blue. 

Another specimen 8 inches long differs in having a longer preopercular spine and shorter ventral 
fins, the tips reaching only to vent, and also slightly in  the markings; margin of anal bright blue 
instead of black, and the olive bars on that fin darker; postorbital bars not connected, there being 2 
wavy pale I)lue lines, one beginning on nape and running to upper front of eye, the other beginning on 
occiput and running to upper front of other eye; besides the median interocular and nasal bar there 
are several small light blue spots, one above each nostril, and onc just above upper end of blue line. 

Hawaiian Islands (Giintlier); not seen by us;-the above description and plate from Samoan 
specimens. 

EZolam?~lkw rliaca?rlktds, Bleeker, Act. Soc. Sci. Ind. Neerl., 11, 1857, 57, (Amboyna): 11ot of Gunther. 
lfoluca?lthrra bispi?~uciits Giinther, Cat., 11, 48, 1860, Amboyna (r~lter Bleeker); Giinther, Fisrhe der Sddsee, 11, 61, taf. 1.1.1, 

fig. C, 1874 (Sandwich Islands). 

307. Holacan thus  fisheri Snyder. Plate 46, fig 2. 

Head, measured to end of opercle, 3.4 in  length (to base of carldal fin); depth 2.1; depth of 
caudal pedunvle 8.3; eye 3 in head; snout 2.5; interorbital space 3.1; D. xrv, 15; A.17; scales 28,-21. 
Suborbital wit11 3 prominent spines which curve downward and backward; lower or anterior one very 
small, in sonle specimens preceded by a fourth minute spine; the upper or posterior 2 about equal 
in length to diameter of pupil; preopercle wit11 a strong, slightly curved spine a t  its angle, which 
extends to a vertical through posterior bortler of opercle, exc*luding the flap; length of spine 3 in 
head; margin of preopercle above spine with sharp denticulations; lower spine with 2 small spines, 
the upper of which is the larger; opercular spines not grooved; interopercle with denticulations; teeth 
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fine, brushlike, trilobed, the lateral lobes much sl~orter than the median, all being sharply pointed; 
pseudobranc-lrirc large; gillrakers 5+1.5, slentler, pointed. 

Scales large, regular, strongly cknoid, those on snout, chin, ant1 interorbital space minute; dorsal, 
anal, and caudal densely scaletl; lateral line arched over the pectoral, extending along back near base 
of dorsal, disappearing near entl of soft dorsal fin; dorsal spines growing gradually longer from the 
second to the last, the first half ar long as the. second, the last equal in length to distance between tip 
of enout and posterior border of eye; membranes of first 5 spines notched, membrane between first 
and ~econcl spines nearly cleft to base, the notches growing successively more shallow between the 
following spines; ~nenlbranes between first and third spines without srales, the scaled area beginning 
behind third spine; fin rounded posteriorly, its edge reaching a vertical through base of caudal; third 
anal spine longest; membranes hetween spines deeply cleft, without scales except on a narrow area 
along the base; third spine closely attached to rayed portion of fin; posterior edge of fin pointed, 
extending nearly to a vertical through midtlle of caudal; edge of caudal truncate or slightly convex; 
tips of rays without scales; ventrals sharply pointed, the first ray being filan~entous at  tip, extending 
to origin of anal; pectoral when depressed extending to a vertical through vent. 

Color in  alcohol, light brown with a yellowish tinge; lips, interorbital area, chin, and throat some- 
what dusky; membranes covering suborbital and opercular spines dark; scales of body with rather 
indistinct dusky edgings; a round, brownish black spot somewhat larger than eye, just above base of 
pectoral; dorsal narrowly edged with black, the border widening on posterior edge to form a well- 
lnarked spot; anal narrowly bordered with pearly white, posterior part of fin blackish; spine and first 
ray of ventral pearly white; caudal with upper and lower borders dusky, the lower part much the 
darker, the central area yellowish; pectorals immaculate. 

Color in life, bright reddish orange, posterior two-thirds suffused with dusky; spot above pectoral 
brownish black; preopercular spine dark blue; dorsal and anal colored like body, the dorsal narrowly 
edgecl with black, the black spot on posterior part with an indistinct boundary; anal with a broad 
blackish margin narrowly edged with blue on the outside; ~niddle of caudal lemon-yellow; pectorals 
orange; ventrals orange suffused with dusky near margins, spine and first ray pearly blue. 

Different examples vary somewhat in  intensity of color. Snlall specimens have a broad lemon 
band on the anal etlgeci above and below with blue, the outer blue line narrowly edged with black. 

Type, No. 50881, U. S. Nat. Mus., a specimen measuring 3.26 inches; cotype, No. 7738, Stanford 
Univ. Mns., from station 4032 off Diamond Head, Oahu, depth 27 to 29 fathoms. Other speci~nens 
nre from station 3847, southern coast of Molokai; stations 3872 and 3876, between Maui and Lanai; 
stationu 4031, 4033, and 4034, southern coast of Oahu, in 14 to 43 fathoms. 

The following n~easare~ncnts are recorded in hundredths of the length measured from snout to 
base of caudal fin: 

I,etigtl~ (in m~liin~c~crri) to bt~se of caudnl fin. ... 56 
Iiet~d to edge of opcrclc .......................... .30 
Operc~~lt~r xpil~e .................................. . l l  
Fol~rth tlowul buil~r .............................. .13 
~evcntl i  dorm1 &by ............................... .19 , * ................................. lliirtl anti1 xpirlc . l 9  

................................... Ninth nnz~l ray .23 
L c ~ ~ a t l i  of c n ~ ~ d a l . .  ............................... .2G 
Length of poctornl ............................... .23 

............. Lc11gt11 0 1  Y C I I ~ ~ I L I ,  ine1111Ii11g lilz~inent '32 

XZoIolnca~z.th~iu jishcrr' Snydcr, Bull. [J. S. Fisli Comm., XXII, 1W (Jnn. 19, 1904), 532, pl. 11, fig. 21, Albatross Station 4032 oft 
Diamond Head, Oahu. 

308. Holacanthus bicolor (Bloch). Fig. 165. 

Head 4 in length without caudal; depth 2; eye about 4 in head; snout 3; interorbital 3; D. xrr, 
15; A. 111, 17; scales abouC 3-45-19, the longitudinal series counted below lateral line. 

Body ovoid, deep, compressed, dorsal and ventral outlines evenlyarthed; dorsal spines graduated, 
the last longest, about 1.5 in  head; third ventral spine long, about 1.2 in  head; middle rays of soft 
dorsal and anal produced, the tips very sharply angulated, the dorsal almost filamentous; caudal 
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ronnded; pectorals some\rhat rounded; outer rays of rc-ntral~ filatnetitous, reac~hing first anal spine; 
ventra! spine long, about 1.33 i11 I~ead; depth of head itbont equaling its le11gt11; profile steep, 
slightly cleprecrsed or concave a t  junction of nape and occiput; snont not projecting, conrurrent with 
profile; opercle unarmed; the nearly vertic*al m:~rgin of 1,rcopercle finely tootlird, the hpilie :tt angle 
long, quite reaching lower base of pectoral, one or more sliort, sharp spines at  its hibe I)clo~\r; subor- 
bib1 finely toothed; an anterior scaled lobe of interoperc.le with sclveral conspic*nou~ teeth or spinules. 

Color in alcohol, body sharply dirieletl into 2 colorri a t  a line runni~rg irreg~ilarly froin sixth 
dorsal spine to ventral region; posteriorly black, v i th  I)lnisl~ rc.flcctions, inclntling tlorsal and :uial 
fins, nearly to end of cauctal peduncle; tips of ~iiiddlc rays of soft ch~rral .tra\v-yellow, c.xtending a 
sliort tlistitnce on tlie upper part of the fin as a liarrow ~nargin; c-andrtl abruptly str:i\v-yellon.; anterior 
part of body and spinous dorml, including fifth spine, pectornl, aiitl ventrals, pale yello\\. or straw; 
entire head with an irregular tint of purplisll bro\rri co~iiposetl of fine punctnl:~tioiis on bnclrgrouncl of 
pale yellow; a broad blaclr band, sotiic\\~hnt V-~liaprtl, the :il)cls up, from nppcr 11iargin of eye over 
occiput and nape. The rtbore description from an esa~npl r  T,.(i2 i~~c l ics  long ol)tainecl ill Mallloa by Dr. 
Jordan. 

FIG. 1G5.-Ilolacanthu~ biCol0~ (Bloch); nftcr Grmthcr. 

Numerous other smaller specimens vary slightly. The dorsal spines run srv-xr, mostly xr. The 
ventral fins are not always so long; the preopercular spine in all cases is not quite so long, and there 
are finer teeth on interopercle and at t l ~ c  base of preopercular sl)inc below. Tlic color does not 
vary much. 

I-Iawaiian Islands and Polynesia. Not obtained by ns, the only IIa\vaiian reference being that 
of Giinther. 
('11:rlodon hicolor Rlooh. I(!lith., VT, 70, b~r.  20ti, lip. 1, 1788. no locality; doubtless East Indies. 
.ffulaca~~lhtls hicolor, C~ivicr  S: Viilc~u~icti~ics, I-iirrl. Nat. l'oiuu., V11, 163, 1831; Giilithcr, Pischc dcr Siidscc, 11, 51, tar. XHXIX, 

fig. B, 1874 (Navigutor ulid Sil~idwicl~ islands). 

Falllily LXXIV. ZANCL1I)W.-bloorisli Idols. 

Rody oblong, ~iiuch c-otnprcsseel :~ntl elevated, c-ovcrctl wit11 1nin11tc1, rough srales; ~nontli ~ ~ u a l l ,  
with long, slender, brush-like tc>c1tli; 110 t'etlr on pitlrttc.; 1)ones of top of lirnd thick;und solid, de\rclop- 
ing with age a conspicuous ~neclian horn on the forehead, \vanting it1 t l ~ r  young: prcul)rrc~lr unarmed; 
dorstll single, with 7 spines, tlie third and succeetlii~g spines prolonged illto long filatnents; inter- 
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spinal bone projecting before dorsal; anal similar to soft dorsal, long, with its anterior rays produced; 
a small antrorse spine before anal; caudal peduncle unarmed, the fin lunate; pectoral short; ventrals 
pointed; intestine long; coracoid bones largely developed; vertebrre reduced in number, 9+13=22; 
air-bladder large; branchiostegals 4; pyloric ceca 14. 

One species, widely distributed about the rocky islands of the Pacific. 

oenns 178. ZANCLUS Cuvier Bc Valenciennes. 

Characters of the genus in tuded  above. The generic nalne Po~nucanthus LacBpCde belongs prop- 
erly to this genus, as the first species placed in that composite group by its author is the Cltclotlon 
caneacena of L i n n ~ u s .  The narrie Zunrslus occurs still earlier in Lackpirde's work, though not formally 
accepted. I t  is, however, by reason of priority, properly adopted by Bleeker. 

Zanclzas (Commersori Ms.) Lac4r&de, Hist. Nat. Poisq., IV, 472, 1803 (corwiifcu). 
Poinacnnthus LucBpBde, I .  c., 517 (cancscens, etc.). 
Zanclus Cuvier & Vnlencicnncs, Hist. Nnt. Poisu., VII, 102, 1831 (cornzitus). 
Goifoplerris Oro~~ow, Cat. Fish., Ed. Gruy, 77, 1&54 (marens). 
Gnall~oceictrum Guichenot, Ann. Maine et Loire, IX, 18GG, 4 (ceiifrogiiathsnr; young). 

309. Zanclus canescens ( L i n n ~ u s ) .  "Kilrikihi." (1 Plate LVII. 

Head 2.6 in length; depth 1.25; eye 4.25 in  head; snout 1.5; maxillary 5; interorbital 4.2; D. 11, 

47; A. III, 35. 
Body very deep, rather short, compressed, back elevated; head deep, compressed, pointed; upper 

profile steep, oblique; jaws long, conic, produced, equal; mouth snlall, terminal; teeth slender, pointed, 
pungent in  outer series, those inside jaws very fine; eye small, high, above 1)osterior third of head; 
nostrils small, anterior, with srnall flap; margin of preopercle finely serrate; interorbital space ~noder- 
ately broad, with short spine in front of each eye above nostrils; dorsal spines very short, strong, 
second longest; anterior dorsal rays elongate, first very long, enlarged, filamentous, much longer than 
entire fish; first and second anal spines short, third elongate, 1.30 in head; pectoral 1.25; ventral 1.2, 
pointed; ventral spine sharp, 2; depth of caudal peduncle 3; caudal rather small, broad, margin nearly 
straight; scales very small, ctenoid, crowded, extending out 011 basal portions of dorsal and anal; ven- 
trals roughened on spine and basal portion of rays; lateral line high, arched, running down on middle 
of side of caudal peduncle to base of caudal. 

Color in alcohol, creamy white, a broad black band including space to interorl,jtal, down below 
eye, side of chest, base of pectoral, ventrals, and anus; a black band beginning on upper dorsal ray, 
running down on posterior part of side, broadening out below, on longest anterior anal rays; caudal 
black except for a lunate white margin; a black band from interorbital space to tip of snout, extending 
down on side of snout inclosing a triangular pale area; lower lip and chin black; a narrow white tri- 
angle on forehead, itu lower base running across ir~terobital space; a crealrly white band fro111 front of 
eye to tliroat narrowly rnargiried wit11 white extending down to rnidtlle of breast nlorc than half way 
to ventrals; a curved gray line from below gill-opening bending down and out, nearly to base of ven- 
tral: second black transverse hand with posterior submarginal white line; black of caudal bordered in 
front with white; anterior part of soft dorsal grayish, outer portion beliintl second black band white, 
narrowly irlargined with black; anal siltiilar to dorsal; pectoral grayish; ventrals black. 

Described from an example G inches long taken a t  Iiilo (No. 04548). I n  srnaller examples the 
anterior line on breast is continued lip behind eye forming an angle before spinous dorsal on side of 
back in front. From below base of pectoral a whitish line down to anus. 

This species is very comnion about the coral reefs, and is often brought into the market. I t  has 
been frequently recorded frorn the Hawaiian Islands, and spccimelts Jlave recently been obtained by 
Jenkins, by the Fur Seal Cornmission, by us, arid by the Albwtrotia a t  Honoluln, Puako Bay, and. Lay- 
san Island. Our very complete series of 63 specimens contains but 1 from Ililo, all the other8 being 
from Honolulu. Length 3 to 7 inches. 

Cluetodon eanesee~is Linnaus, Syst. Nat., Ed. X, 272, 1758, Indes; after Artcdi: young. 
Clmtodon eornulue Linnaus, Syst. Nat., Ed. X,  2i3, 1768, Indcs; after Artedi: adult. 
Zanclus cornutua, Cuvier & Valenciennes, H i ~ t .  Nnt. I'oiss., VII, 102, 1 8 1  (Carolines, Sandwich lslpr~ds, Tongr~tabu, Vani- 

colo, Celebes); Giinther, Cat., 11, 493,1860 (Amboyna, Ceram, Sandwich Islands); Jordan & Evermann, Fish. North 
- - - .. . . - - 

a The name " Kihikihi" iu from " kihi," angle, applied to the horns of the crescent moon. 



FISHES OF HAWAIIAN ISLANDS. 383 

and  Mid. Amer., 11, 1687, 1898 (Honolulu); Steindaehner, Denks. Ak. \l'lss. Wien, LXX, 1900, 489 (Honolulu): 
Fowler, Proc. Ar. Nat. Sci. Phila. 1900, 613 (Sandwich Islands). 

Chztodon nz~dus Gray, Cat. Fish., Coll. Gronow, 76, 1854, Mari Indico. 
Qonopterus marnLs Gmy, Cat. Gronow, 77,1854, India. 
Zanclus caizescols, Jenkins, Bull. U. S. Fish Comm., XXII, 1902, (Sept. 23. 1903), 475 ( ~ o n o l u l u ) ;  Snyder, op. cit. (Jan. 19, 

1904), 633 (Honolulu; lJuako Bay, Hawnii; Laysan Island). 

Family LXXV. ACANTHUR1DZ.-Surgeon-fishes. 

Body oblong, compressed and usually elevated, covered with very small scales; lateral line con- 
tinuous; tail armed with one or Inore spines or Bohy plates; eye lateral, high up; preorbital very 
narrow and deep; nostrils double; mouth s~llall, low; each jaw wit11 a single series of narrow incisor- 
like teeth; vouler and palatines tootllless; premaxillaries somewhat movable but not protractile; 
lnaxillary short, closely united wit11 the premaxillary; gillrakers obsolete; pseudobranc11i;c large; gills' 
4, a slit behind the fourth; gill-membranes attached to the isthmus, the openings thns restricted do 
the sides. A single dorsal fin, with strong spines, the spinous part of the fin shorter than the soft part; 
anal fin similar to soft dorsal; pectorals moderate; ventral fins present, thoracic, I, 5. Pelvic hones 
long, narrow, curved, closely connected, evident througl~ the skin, as in Btrlidid:~,. Pyloric ccuca 
rather few; air-bladder large; intestinal canal long. Vertebrzc 9 4 13=22. Posterior suborbital bones 
in close contact with the preoperclc; post-temporal i~nmovably united with the skull, apparently sin)- 
ple, but really trifurcate with t11c interspaces filled in with bone, the foramen not passing through it; 
interneural bones with transversely expanded buckler-like subcutaneous plates, which intervene 
between tlie spines and limit their   no ti or^ forward; epipleurals developed fro111 the ribs. Herbivorous 
fishes of the tropical seas, wllicll undergo great changea wit11 age, as do the C/~:ctodo)llida~, the young 
having often been described as distinct genera. 

a. Cnudal peduncle armed wit11 a single sharp, ~mtrorse, lancet like, movable spine; ventnil I, 6. 
b. Teeth of jaws in~movnble. 

............................................................................. c. Dorsal with about9 spi~lcs Hrpatus,p.583 
.......................................................................... cc. Dorsal wit11 4 or 6 spines.. .%cbrasot~~ct, p. 395 

bb. Teeth of jtiws movable; dorsnl wit11 8 spines.. ...................................................... .Clei~ochzctzts, p. 398 
au. Candal peduncle wit11 2 immovable bony plates, with keels or rigid spines; ventral rays I, 3. 

d. Teeth scrrulate; adult with long horn above eyes ............................................... . I ~ C U ~ I ~ ~ I L I ~ I ~ S ,  p. 399 
dd. Teeth not serrulate; forehead without horns.. ................................................. L'allica~~t/rt&x, p. 403 

aenus 179. EEPATUS Qronow. 

This genus includes those Acanthurid:~: u,llich have the tail armed with a sharp, antrorse, lancet-like, 
movable spine; strong, fixed, incisor teeth; ventral rays I, 5, ant1 about 9 spines in the dorsal fin. 
The numerous species are fooncl in d l  tropical seas. Ilerbivorous fishes, living about coral reefs; the 
adult protected by the ~llurderous caudal spine, which grows larger with age. 

~/&u,rbbotitEcn Klcin, Historia Piscil~m, 37, 1740 (nonbinomial). 
Ifeputtcs Gronow, Zoiipliyl., 113, 1703 (Iiel)att~a). 
Tet~this Lirinreus, Syst. Nnt., 12th ed., 607, 1766 (h~l~altls;  javtts; after Hel~ntt~a Gronow). 
lfa,ptrrzis (Forster) Ginelin, Syst. NI I~ . ,  1, 1269, 1788 (species " euuda utrirluc spina vel squama ossea falcata munite"). 
Aspisnrus LaeBpbde. Hist. Nat. l'oiss., I V ,  566, 180'2 (aohar). 
Thelithis Cuvicr, Tab. El. N i ~ t .  Nat., 371, 1798. 
Theutis Cnvicr, Rbgnc Animal, 1st ed., 11, 330, 1815 (restricted Lo Ides Acasthures; sillies of Hepattie hepatas). 
Teuthl~s Swainson, ultcrcd orthogruphy. 
Acro,&?irus Giinther, Cat., r11,'346, 1861 (orbictc.la7.i~; young fislies uppnrently scaleless). 
Rhombotides (Klcin) Duy. Fishes India, I, 202, 1876. 
Acanthz~ms, of authors generally, not of Forskal as  here understood. 

................... a. Spine on caudal perluncle i n  a large ovoid cherry-red blotch becoming yellow in  ~piritti achilles, p. 384 
aa. Spine on caudal p e d ~ u ~ c l e  not as above. 

b. Shoulder with a yellow or scarlet horizontal stripe margined with blackish running froin gill-opening tibove peclonil, 
tlris becoming yellowish in  spirits, merely blnckish in  young .................... .oliclaceus, p. 3% 

bb. Shoulder not 11s above. 
C. IIcad with IL white band from before spinous dorsul downward, across opcrcle, including margin of IJrCO- 

percle .. .* ..................................................................... .leucoj~arei~is, p. 386 
CC. ~ e u d  without whitc band. 

d. Side of body without longitudiunl lines or cross-btmds. 
e. No black on last rays and  axils of dorsal tind anal; body comparatively deep, depth 1.7 to 1.9 in  length. 
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f. Pectoral fin uniformly dusky, without pale or i e ~ ~ o w  edge; dorm1 rays 27; anal25 ............... .tii~ibra, p. 387 
jJ Pectoral broadly margined with pale ycllowish white; dorsal rays 26; nn1rl24. 

g. Dorsal and anal blackish, without longitudinal bands; eye small, 5.4 in  head.. .............. .n~aloides, p. 387 
gg. Dorsal and ~ ~ n a l  with 4 broad deep longitudinal bands; eye large, 3.5 in head.. .............. g~iiitheri, p. 388 

ee. Black spot a t  buse and uxils of last rays of dorsal ~ rnd  anal; body not so dcep, depth 2.8 in length 
.................................................................................... elongutus,p.389 

d d .  Side wit11 longitudi~~nl lines or cross-bands. 
h. No black spot a t  buse and axils of last dorsal and aual rays, cir no arddle-like blotch on cuudul peduncle 

i. Side with many wavy more or leis longitudinal lines; no vertical bands nnd no white spots on posterior 
part of body and fins; body comparatively yhallow (depth 1.9 to 2); interorbital comparatively 
narrow (2.65 to 3.2 in hcad). 

j. Ifead comparatively short, 4 in length; interorbital rather wide (2.65 in head); dorsal rays 25; anui 
24. ............................................................................ . ~ ~ 7 l f l ~ 0 ~ ~ t i 2 r l l 8 ,  p. 389 

jj. IIead longer, 3.35 in length; eye smaller, 4.5 in  head; interorbitl~l narrower, 3.2 in Iiead; dorsnl ruys 
'27; anal 2B; caudal with dark spots ............................................ . d~ i~s~i i r i i e r i ,  p.&M 

ii. Side without wavy longitudinal lines, but with pale vertical bands, and white spots postcriorly; body 
deeper, depth 1.4 in lcngth; interorbital wider, 2.25 in 11enrl. .................... .guttatzrs, p. 892 

hh. Blcrck spot a t  bases and axils of last dorvnl and anal rnyci, or elsc n saddle-like blotch on caudal peduucle. 
k. Body without black crossbars; dorsnl rays 27; nntrl 25 ........................... . . a t r a 7 1 ~ e i 1 t a u  p. 3% 
kk. Body with black crowbars. No black spot on Illst ruyv and axils of dorsul and anal, but a blnck 

saddle-like blotch on cnudnl peduncle; dorsal rnyn 25; anal 22 ............... oasc111icei~si8, p. 394 

310. Hepatus achilles (Shaw). "Pa kui kwi." Plate LVIII. 

Head 3.5 in length; depth 1.8; snout 1.35 in head; eye 4; interorbital 2.65; I). IX,  32; A. 111, 27. 
Body rather deeply ovoid, greatest depth a t  middle of pectoral; head deep, compressed, upper 

profile rather strongly and evenly convex; jaws sliglitly produceii, lower inferior; niputh sinall; teeth 
broad, forming sharp, cutting crenulate edge; margin of preopercle very oblique, angle falling below 
anterior margin of eye; interorbital space moderately elevated, somewl~at broad, rouridly convex; 
nostrils round, close together in front of eye, anterior with small fleslly flap; ilorsal spines graduated 
to last, w:iich is longest, 1.8 in head; domal rRys of unifonn height except last few, sixth ray 1.5; third 
anal spine longest, 2.25 in head; seventh anal ray 1.5; pectoral 3.25 in body; ventral pointed, 1.1 in 
head; ventral spine small, sharp pointed, 2.8; least depth of caudal peduncle 2.35 in head; caudal 
broad, upper and lower rays produced in a point, margin of fin straiglit in middle; scales very small, 
crowded, ctenoid; lateral line concurrent with dorsal profile of trunk; caudal spine depressible ill 

groove, 3 in head. 
Color in life (field No. 03511) dark brown, nearly black, a light blue ring around chin, and spot 

of same color on opercle at angle of gill-opening; large patch on side including caudal spine rich orange; 
a narrow line on body, below base of dorsal, and another above base of anal, ligl~t blue; dorhal dark 
brown, nearly black, with an orange tinge, base narrowly scarlet at first, the color widening posteriorly; 
anal similar to dorsal, base narrowly scarlet for nearly whole length; caudal black on baial portio;i, 
upper and lower edge white, ~nargin broadly white posteriorly, a narrow black submarginal crescent, 
before this a broad scarlet patch; pectoral black; ventrals dusky orange at base, anterior edge and 
upper portion light blue, posterior lower half dark brown, nearly black; iris blue with yellow inner 
border. 

Color in life of a specimen (field No. 392) collected by Jordan and ICellogg at Apia in 1902, brownisli 
black, paler below; the lateral spot of a vivid warlet; a bluish white band across lower jaw; front 
profile bright bluish gray, the preorbital and cheeks clear brown; dorsal brownish, becoming orange 
behind, the base of soft dorsal scarlet with a whitish line below, the upper parts blackisll and suffused 
with red, the edge narrowly whitish; anal similar, with more black and a much broader edge; caudal 
dusky a t  base, with concentric crescents of orange, black, and white; ventrals dusky, edged with bluish 
white; a black, vertical line across preopercle; opercle black with a whitish edge. 

Color in alcohol, blackish brown; gill-flap below, large ovoid patch including caudal spine, bsses 
of soft dorsal and anal wit11 narrow band broadening out to last rays, and lnetlian band on middle of 
caudal creamy yellow; close along bases of soft dorsal and anal a narrow gray white line, deepest 
behind; caudal with narrow blackish submarginal line following outline of fin and iriclosing creatny 
white band; a narrow pale blue or slaty band from corner of mouth adross chin; pectoral pale slaty; 
ventral with broad slaty blue margin, axil creamy yellow. 

Described chiefly from an example (field No. 05387) taken at Honolulu. 
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This species is abundant a t  Ilonolr~lri, \vllere i t  \r:ls ol)tainrtl hy Jenkins, the Alhrctross, m ~ d  by 11s. 
Steindachnrr ant1 :tI.;n I?o\vlcr hat1 sl)rcirnc.ns 1ro111 Ilonolnln, :ant1 tllr .~lll~itfr~ss ol>taineil it : ~ t  P11ako 
a ,  1 a : i i  \IT? II:L\T ex:tt~~itlell 2s  sl)ecit~~ens, all fro111 IIono111111, ~.itnping in Iengtl~ from 4 to tnorc 
than 10 incl~rs. i\lso fonlltl in S:umon. 

Acnnfhlrr.?lh. crc-lrillrs Slltc\r., Gcn. Zool., I\', 383, 1803, no locality; Stcilldiiclincr, I)criks. Ak. \Piss. \Yic~), I ,SS,  1800, An:< 
(Hllllollllll). 

T~utlrifi nrhillm, Fr~rvl(:r, I'n~r. Ac. Nnt. Svi. l'hil~i. 1!l00, RI : l  ( S~c~ ld \v i ( : I~  IHIILII#IS): .lr'tlkilis. R1111. IT. S. l ? i ~ 1 1  (:on~~n., S S I I .  
1802 (3e111. 23, 1!)0:3), 475 (Honolnll~); Sl~yrlcr, or). cil. (dtt~i. 10, I!lU.I), 533 (IIor~ol~~lu: I'ur~ko nny, lin\mii). 

31 1. Hepatus olivaceus (Bloclr St-hncirler). "lAT(re-niro." Fig. I(;(;. 

II~:lil 33.75 in length; tleptl~ 2; eye 4 in 11end; snont 1.25; interorbital :3.25; I). IX, 24; A. 2:3. 
Roily rzttl~er tlt~eply ovoitl, greatest depth at  n~idtllcl of pcctor:~l; h t d  declr, conrprr~ssetl, upper 

profile s t c ~ p ,  csonrcs; j:t\\.s slightly l)roclnc.rtl, 1owc.r infcriov; 111out11 .~m:tll, obliquc~; tertlr broatl, form- 
ing sharp cuttill!: crimnlntcl ctlgr; ~nargin of prcolwrc-l(. very ol)liclric~, anplc I)elo\\, :~ntrrior margin of 
(.ye; inttrorl)it;~l sp:tcacb 111otlcr:ttely c.levatcvl, l)rontl, rountlly c-onrtbx; nostrils ronl~d, close. together in 
front of (lye, :u~tc.rior :L littlc I)chlo\\, postcarior, \\'it11 s~n:~ll flcqlly fl:~l); I:&-t tlors:~l s1,inc.s l o ~ ~ g c ~ t ,  : ~ l ) o ~ ~ t  
erlnal, rlcrtntll  I . t i t i  in hrntl, sc~vellteenth dors:tl ~ : ty  1.5; thircl :t~!al n j ) i t ~ ~ :  2.7 ; S C V C I I ~ ( ~ C I I ~ ~ I  RIIRI r:~y 
1.75; pectoral equal to hc:~d, pointetl; rcntr:il l)ointtxd, 1.2; vcntr:~l spille 1.8; clrpth oi' cauclal pedilncle 

Fit:. lli(i.-ll(/~rtfrrs olir~crcr~tr,~ (I3loch Scln~ci~lcr). From 11 T'orlnoqru~ ry~rt~irnc~~~. 

Color in lift. (ticil(1 No. 0:i:184 ), ge~ln.:ll t-olor oli\~:lcc~n~ls, I)rc~~qt sliglltly l)l~lisl~, :t \ \ , l l i t~ stril),. (.dgc>(l 
with b1:tc.k ~ I I I I I I ~ I I ~  bt ritig11 t IM( ' Ic  fro111 II I ) I )CT :111gIr' of ol)(lr('l(' 11 I it 1)oint l)(,Io\\' s ix t l~  11or\:11 sl)itl(%; 110r- 
sa1 n(~:rrIy II~ZL(*I<, I I I ~ ~ I I I ~ ) ~ : I I I ( \ U  slipl~tly I)illisl~; (a:t~~(l:~l tlt>itrly I)kl(*k, >?ttncX :IS ( lo r~ :~ l ,  1)osterior otl(>-tl~ir(l 
\\rliitc, otlgc~tl \\.it11 I)lac*k, t l~ i s  \\ l~ittl I):u~tl c ~ s t c ~ ~ ~ t l i l ~ p  1'1.0111 fo111.ll1 r:~y : ~ t  101) to fo l~r t l~  ray :tt l):ls(>, 
fnr\v:trcl c~lg(b of I):tn(l (-~(~S(~~~II~-~II:I~)(~(I; : I I I : I~ ~ : I I I I ( ~  :ls (1~1r~:tl; \ ' t ' l l t ~ i I ~ h  ( ~ l g < ~ l  \vitll l)I:t(-lc, 111(~111I)r:lnes 
~nottletl wit 11 l~lnca; 11c.c-toral r:Lnlcb as r(,~ltr:t l~, ~ ( ' v p t  ~ w s t c r i ~ r  third, \\ l l icl~ is (lirty \vl~itc; iris I>IarIr, 
wit11 illki~lr rtlgcl of I)rigl~t y(.IIo\v. 

Anc~tlwr csu:ttnplc (tii'ltl No. 0:100!l) ora11pe oliva(~vo~is, n l)ro\vnitll~ 1)lotclr on 111un1er:1l region 
inclosing :tn oblong :rrrn of body-cv)lor; c-:tntl:~l ~)etlu~~c.lv Illorr or:nlgcb, ~ I I R  s l ~ i t ~ c  tl~isky; lips (1t1r.k; 
tlorpal groc.nislh-oli\lrk :it II:IS(., t h r  ~n:~rgin I)l:it~k; :1n:11 si~nilar but colors l)rigl~tc.r; c:tud:ll ycllo\r :I{ 

I)asc, :L lul~ate wl~i to  bor(l(>r OII 111i(ltll(3 rays, t i p  of lol)eu tlnslry; pec.tora1 ycllo\v, dusky at h:~si. ant1 
on anterior r:Iys; velltr:11s l)l:xi31<islr I)ro\vn; iris y(bIlo\v, \\.it11 111:1clc on 11pl)rr : ~ l ~ t l  lo\vcbr 1):lrts. 

l ~ i ( ~ I i 1  No. 03512 Il:t(l l ) ~ ( l y ,  l~(>:til, tt11(1 r:11111:1l (111rlc I)ro\rn in lib; (>:111(1:1l wit11 1);1l(~ or:tIlgv tingcx 
alotlg ctlgc o f  uplx~r ant1 lo\frer lolws in front, :tl~tl :I I:~rgr. ~ r h i t e  c r c s c r ~ ~ t  along the el~~:lrginatetI p o r t i o ~ ~  
n:trro\vly etlgetl \tith 1)lac.k. 

IF. (1. 1%. lOO.<-,!R 
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Still another specimen (field Xo. 03473) n.as dusky olirc:; a uc-arlrt stripe behind upper angle of 
gill-opening as long RR heat1 ancl rcbry hrigllt,, its witlc 1)ortlcr t)lac*k, not. hlenrling with ground color; 
a nhit,e cre~cent on c a ~ ~ d a l ;  posterior h:tlf of pcactoral ol)scurc,lg \vl~itisli. 

Color in RICOIIOI, l)IackisI~ 1)rown; a 110rizont~l [)and of Imff ctl11;~1 to Icrlgth ( ~ f  snollt fro111 lwhind 
upper niargin of opercle horc~erc~d with ilreper 1)rown; mcsdian c:~odal rays 11ro:ttlly 111:trgincd with dull 
I~rtff, edge with liarrow 1,lackish ~narginal line; pector:rl with l)l:~c*kisl~ 1)~sal portion, outer portion 
grayish. 

1)escrihetl chiefly from an esatllple ( S o .  03512) taken at  I lonolnln. 
The species appears to be fairly almr~tlant a t  Ilolloluln. 1)octor Jenkins o1)tainc.d 11 c?sa~nple~, 

Jordan and Snyder 1 ,  ancl \vc precrrved 9. Thc Albtrfross ol,tainrd it a t  IIonolulu and at I'uako Bay, 
Iia\vaii. The 21 specirnerts esatninetl arc (i t.o 10.6 i11cI1c-'s long. 

A~.cinthio.?rx olirricr.ris Blncl~ S(:I~nei(lcr. Syst. Ital~tl~.. 213, 211, 1801, Tahiti: Giinthcr, Pisrhc~ rlcr Siidsqc,, 111, 113, 1 X i S  
(Soc!icty, l't~nmntn, Nnrigt~tor, Prlc\r', rintl S I I I I ~ W ~ ~ ' I I  is111nils); Stcindachnrr, Dcnkn. Ak. \I'iss. \\Yen, I,XX, 1900, 
493 (IIonolr~l~r). 

Ar*n~illr?rrirx rparni Lensnil, 1'oy. C~qtlillc, Zool., 11, 1.17, 111. 5, fig. 1 ,  18:jO. Tahiti. 
Ac(rr8thrlra.s h1irrrcra1i.s Cltricr & Vttlctlc-icnllcs, IIist. Snt. I'oiss., S, 231. 1835, Caroline and Society islands; Eydoux & 

Sorllrget, Toy. Rnnite, I,  169, pl. 2, 1841 ( S I L I I ~ I Y ~ ~ ~ I  1~l1111rllr). 
Iffcrpi~rrrs ~~nrolicrra l"orstt.r, I)cscar. Anin~iil., Ed. I,ichtc~lstc.it~. I n : { .  131.1, Tahiti. 
Tr~illris oli~,cir~~?~x, .Jorclrirl B Ercrrnr~nn, I'roc. I:. S. Nr~t. ~ ~ I I s . ,  SSV, 1!)0:3 (Scpt. ?,I, 190''), 358, lig. 23 (Pormosft): den kin^, 

Rnll. U. F. Fish Comm., SXII, 1'902 (Scpt. 23. 190:1). 4 i 6  (IIonolnlu); Suyder, op. ell. (Jltn. 19, 1W4),  533 (Honolulu; 
I ' U R ~ O  Bny, IIswnii). 

312. Hepatus leucopareius ( J e n k i ~ ~ s ) .  "dlnikoiko." Fig. I t i i .  

Head 4 in length; dept,h 1.75; eye 3.25 in hend; snout 1.25; interorbital 2.7; D. IX, 28; A.  111, 24. 
Body deep, cotnprcs~rd, upper profilr s t o ~ ~ g l y  con\,es, lower sh:tllo\\.ly convex; head deep, 

136. 167.-Ilrpnlris Lcnco~r(creilis (Jetlkins); from the typo. 

compre~sed, upper profile ~ t e e p  to dor~a l ,  Io\vc~ profile nearly straight fro111 chin to root of r r n -  
tmls; jaws large, lower  lightly prod~lccd; snoul lotig, slightly c80nc%ave in profile; month stnall, lo\v; 
teeth broad, edges crennlate, compressed, forming :t sharp cutting eclgc; margin of preoperclp very 
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oblique (blirnt angle of which would form below iniddle of eye); eye rather large, high, in posterior 
third of length of head; nostrils sula11, close together, auterior with srnall thin flap, rircular, posterior 
a small slit; interorbital space broad, convex; dorsal spines strong, graduated to posterior, last 1.3 in 
head; first anal ray 1.25; anal spines graduated to third, longest 1.65; fourth anal my 1.25; caudal 
broad, emarginate; pectoral pointed, 2.8 in body; ventral sharp-pointed, 4 in body; ventral spine, 2 in 
head; caudal peduncle compressed, its deptlr 2; caudal spine moderately long, depressible in a groove, 
4 in4)ody. 

Color in  life of the type (No. 50712, U.S.N.M. ), a whitisll hand fro111 base of first 2 dorsal spines 
downward behind eye, including opercle to its lower margin; also s transverse whitish band a t  base 
of c.audal. 

Color in alcohol deep brown, \rertical fins arid ventrals darker; top of head and space in front of 
spinous dorsal pale brown, running down as an oblique band along gill-opening over opercleand margin 
of preopercle; base of last dorsal rays blarkisli; bavc of caudal nale brown. 

Described from the type taken a t  Iionolalu by Doctor Jenkins. Thespecies is thus far known only 
from I-Ionolulu, whence we have !I specinlens, and fro111 Ililo, fro111 which \f7c have 1. These specimens 
vary in length froni 3.7 to 8.75 inches. Seen alive in aquariuni a t  Waikiki. 
Teuthix lcitcr~~~areittx Jankin~, Bull. IT. S. WR~I ('otnm., SXII.  1W! (Sept. Z+. 1W3), iig. 28, 4'16, HonoIulu (type, No. 50712, 

U.S.N.M. (field No. 924); eoll. 0. 1'. .Tenkjns). 

313. Hepatus umbra (Jenkins). I'late 47.a 

Head 3.8 in length; dc.ptli 1.7; eye 8.75 in head; snout 1.2; interorbital 2.65; D. r s ,  27; A. 111, 25. 
Botly deeply ovoid, greatest deptli a t  pectoral region; head deep; upper profile nearly straight 

from tip of snout to interorbital space, then convex to origin of dorsal; jaws low, lower inferior; nlouth 
small; interorbital hroacl, convex; nostrils small, roand, c4ose together, anterior larger, with srnall 
thin flesl~y flap; last d o r ~ a l  ~ p i n c  1.7 in Iread, anterior spines g~dduatetl to posterior; fifth tlorsal ray 
1.25; tl~irtl  anal spine lonpe~t, 2; eightli anal ray 1.5; c$ntlal rather broad, enlarginate; pectoral broad, 
a trifle longer than heatl; ventrals ehitrply pointed, a trifle shorter than pectoral, or about equttl to 
heatl; caudal peduncle compressed, 2 in head; caudttl spine small, sharp, al)out 5 in head, depressible 
in a groove; scales s~nall,  finely ctenoid, very snlall on top of head, breast, rtnd basal portions of 
vertical fins; lateral line irregular, arched at  first, tlien sloping down to c~audal spine, niore or less 
htraiglit froin below anterior portion of spinous dorsal to below middle of soft dorsal. 

Color in alcoliol Inore or less unifornl tlark chocolate brown, outer portions of the fins blackish,; 
pectoral.pale olivaceous brown; ventrals I)lackisli or1 outer portion. 

The above description is fro111 the type (field No. 05363), a specinlen 7.5 itidles long, taken at  
Honolulu. by us, wllere wc obtainetl 1 other cxalnplc. A single s~nal l  specinleli was obtained by 
Doctor Jeiikiris, and the rllbtrlrosu securetl others at  Pualro Bay, I-Iawaii. 
Tculhis ~cmhru .lenkinq, Ball. U. Y. Fi~ l l  Co~iin~.. S X I l ,  1902 (Sept. 23, llNY), 477, Honolulu (type, No. 50841, U.S.N.I\I.); 

Snyder, 01,. cit. (Jan. 19, 1904), 5'33 (Puuko BI~s ,  Hawaii). 

314. Hepatus matoides (Cuvier & Valcncicnncs). "iliaiii." 

Head 3.8 in length; depth 1.!1 iri Icngtli; snout 1.4 in head; eye 5.4; ititerorl~ital 2.5; I). rs, 26; 
A. 111, 24: 

Body deeply ovoid, greatest deptli at origin of anal; head deep, c-olnpressed, oblique; snout long, 
compressed, upprr l~roiile convex; clye s1iial1, high, in last thir(1 of head; nostrils sii~all, close togetller, 
anterior larger, with sniall thin flap; inout11 snlall, inferior; jaws not nltlcll produced, lower inferior; 
interorbital space I)roatl, elevated, csonvex; niargin oi preopercle forrnirig an soplc below anterior 
nostril: nostrils sniall, ronntl, cslose together, anterior larger, with s111:ill fleshy flap; dorsal spines 
rather thin, last 2 in head; dorsal and anal raps produced in short points posteriorly; sixth dorsal ray 
1.4 in head; anal spines gratluated to thircl, which is 2.5: thirtecntli itnal ray 1.5; caudal long, deeply 
elnarginate; pectoral equal to head; ventral sharply pointed, 1.25; v e ~ ~ t r a l  spine 2.25; caudal peduncle 
r:ither deep, compressed, 2.55; caudal spine small, 5.5 in head; scales slnall, finely ctenoid, very sn~s l l  
on basal portions of vertical fins; lateral line partly concurrcxnt wit11 dorsal profile of b:tck, nearly 
straight from below anterior dorsal spines to below posterior rays, then running down on caudal 
pecl~ulicle along upper edge of groove of caudal spine to base of caudal. 

-- - - - . -- 
a Tci~lltis uii~bi.u on the plate. 
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Color in  alcohol, deep broli-n, dorsal and anal fins blackish; caudal dnsky alonq middle of margin; 
side without blne or pale lines; margin of gill-opening ilnskg; pectoral dark I)ro\\nish, margin broadly 
pale yellowish-white; ventrals 1,lackish on outer portion, 1)ro~vnish on hasal portions of ray4 the meni- 
hranes whitish; lips 1)rown. 

Described frorrl an rxa~nple (Xo. 05662) takcn a t  Ilonolnln. Tltis.sperit~o  ha^ hecn recortled from 
Ouslan, Isle of I'ra~~ce, and t l ~ c  IIa\raiiarl 1ril:tnds. It  doc^ not appear to l)e cotnmon, as only I small 
~pecirnen mas securctl 1)y Jenkins and 3 by us, all front IIonolulu. Our examples are 8 to 14.5 inches 
long. 
Aeanlkftriis matoidcs Covier &Vi~lencicnnt's, IIixt. Kat. I'oiss., S, 204, 18%, Oualan. 
Acrmlhrr?'~tx blorhi Cnvicr & Tnlcrlnienncs, Ilist. Stit. R)irs., S,  209, 1X:IR; 111trr 1'1. 20:1 of ?3loch. 
Acn?rlhiir11~ ann~rlnrix Crlvier & V~~lclicienne.i, IIist. Silt. I'oiss.. S ,  'Loll, 1R36, Isle of France. 
Tcitlhis nn?aitlnri~, Fowler, l'ror. Ac. Nat. Sci. Pliils. 1900, 613 (S~tllrlwich Islnnrls). 
Tei~llris rnatoides, derlkins, Bnll. IT. S. Fish Comm.. XSII ,  I!lM (Scpt. 93, 19OR), 178 (Honolrllil). 

3 15. Hepatus guntheri (Jenkins). "JJunkr." Fig. 168. 

Tleaci 4 in length; depth 1.8; eyc 3.5 in I~eatl; wont  1.4; intcrorl,ital 2.7; 11. I X ,  26; A. Irr, 24. 
I3otly deeply ovoid, greate~t  depth a t  origin of anal; 11e:~d deep, cornl)rcosecl, upper prof 1' ot)liquely 

convex from tip of snout to spinous dorsal; eye rather large, high, in last third of head; nostrils small, 

FIG. 10ti.-lIcj~nlus !/?otlheri (.Ic~~kins); from thc type. 

close together, anterior the I~rgcr ,  roar~detl, witlr thin fleshy flitp; n ~ o ~ i t l l  small, low, inferior; jaws 
blunt, slightly prorir~ced, lower inferior; i~ltrrorl)it:il s1)ac.r. broad, vlevatecl, convex; ~nargin of prta- 
opc~rcalc forming an angle 1)clow s~nterior rirn of orbit; t1orcr:~l  pint+ sletldcr, ~rac1uatc.d to I:t+t, wliic.11 is 
1.2.5 in hezttl; #oft dorsal ant1 anal not pointed 1)c.hind; eighth dorsal ray 1.2 it] l~eatl; tl~irtl anal s p i t t ~  
longe~t, 1.9; eiglith anal ray 1.25; c~a11tla1 long, cms~rginate; pcc.tor:ll longer than heatl, 3.5 in 1)otly; 
verltrals sharp-pointetl, 1.2 in I~ead; ventral spine I.!); c:tritlal petlnnclc co~nprcsvt~tl, its lcnst depth 2.2; 
caudal spine short, 1.5 in cByt.;  ales SI~IRII, rrowtlr~tl, c.tcnoid; very I ~ I ~ I I I I ~ ~  sc:lles o t ~  I)rrs:~l portions of 
vertical tine; lateral linc, nearly concnrrerlt wit11 tlorsttl protile of bark, straight, fro111 :~ntc,rior dorr:~l 
spines to 1)elow rtlidtllc of soft tlorsal, t11c.n rnnning clown ;J)ovc erlge of csantf:~l spine to t)nsc of c:tud:tl. 

Color in lift, (ficltl So. 199, 0. 1'. J . ) ,  gcv~eral c-olor 1)ro~vn; :m orangc~-yello\v 1):~ntl along 1,ac.k jrlst 
below base of clorsal, just abovc yellow bantl :I blue line; 4 golden lo~~gitudinal bands on dorsal fin, 
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with an intercalary band ~vlli(~li in some exanlples makes 5 bands; anal with 4 similar ones; pectoral 
yellow; yellow area through eycl; yellow line over ~ n o u t .  

Color in alcoltol, (lark I)rown, vertical fins darker; side plain or uniform brown, without any 
lines; soft dorsal arid anal grayish ppsteriorly; both dorsals ancl anal with 4 broad deep brown longi- 
tudinal bands; caudal deep brown, apparently withoot spots, base of fin pale; pectoral brown on 
basal portion, ntalgini~l portion broadly yello~vish-trhitc.. I 

L)escrit)etl frotn the type taken by Doctor ,Jenkins a t  flonolulu. 
This species is of rather mide distribution aniqng the islands of the tropical Pacific, having been 

recorded by Giinther from tlie Caroline, Societ,y, Navigator, Pelew, and I<i~igs~nill islands, and iden- 
tified wit11 ilt:a~rllu~~ru,s bloclr: of Cuvier ant1 Valenciennes. 

Twelve specimens wert? obtained at  IIonololn by Doctor Jenkins aud 2 by us. \Ire also have 3 
exatl~ples fronx Hilo. Our specimens are 1.5 to 8.6 i ~ ~ c l l e s  long. Perhaps identical wit11 H. ?t~rctoides. 
I ~ C U ~ L ~ ~ U ~ I L K  bl~(.hi, Giinther, Fiuci~c Bcr Siidscc, IV, 109, pl. r.xrs, fig. 11, 1876 (Curoliuc, Society, Nltvigutor, Belew, and 

I<ing.i~niIl isluradx); ,lot of Cuvier  aud V~rlenc:ic~~~~es, wl~icli i!! uot certui~~ly irlentitiuble; Streets, Buli.,U. S. Nut. 
BIus.. KO. 7, OX. I8i7 (Ilo~roll~l~~): O i i ~ ~ t l ~ e r ,  Sliorc Fisl~us Cllnll., I. VI, 59, 1880 (1Ionolulu). 

ITeuthrs !/u~rlltc'ri .Te11kit18, Bull. 1'. S. 1qis11 C o m n ~ . ,  XXII, 19W (Sept. 23, lWY), .477, fig. 29, Honolulu (type, No. 60842, 
1T.S.N.hf., 8.6 inches long). 

3 16. Hepatus elongatus ( LacdpGde). "Muii'i." 

Ileatl 4 in Icngtli; dq)t11 2.8; snont 1.S; eye3.75 in head; itlterorl)ital 2.5; I). IS, 26; A. 111, 24. 
Body elongate, ovate, greatest depth a t  middle of pectoral; heitel deep, upper profile straight fro111 

tip of snout to interorl)itaI sl)ac(>, then cbortvrx fro111 intcrorl)iti~l s~)a('e to origin of dorsal; jaws low, 
lower inferior; month small; teeth compressed, crcnulnte; nostrils cslose togetl~er, mlterior larger, with 
sttlall flesl~y fiap; last dorsal spine longest, 1.5 it: 11n~ci; twentietll tlorsal ray 1.5; third :trial spine 
longest, 3; f i r ~ t  anal ray 1.3; carlclal long, very deeply e~llarginitbr in :L crcflcaet~t, upper t~iltl lower rays 
produced in  harp point+, upper the longer; cbaudR1 pctluncle cotnpressed, its Ie:~clt depth 2.4; pectoral 
3.25 in body; ventrals long, pointed, :3 ill body; spine :I little leas than half length of fin; caudal pedutl- 
c-le co~npressed, its depth 2.25 in head; caudal spine long, drpressibl(h in :L groove, 2.7 in I ~ u l d ;  sct~les 
very small, cycloitl, c*rowtled, finely ctetioid; lateral line arched in front to fifth rlorwtl spine, t l ~ e n  
straight to below n~itltllc of dorsal, dropping down arid ranning along tt~iddle of side of caudal peduncle. 

Color in alcoliol, rtt~ifortn dark chocolate I rowtt; lips blackish; vertical fins brown like body-celor, 
u~~urgin of tuaudal narrowly white; asile and I~ases of post~lrior (torsid ailCi a1ia1 rays blt~ck; pectorals 
k~rownisli; venlrals l)lackisll on outer portion; margill of groove of c*andal spine very narrowly blackisll. 

1)escription from all exa~nple (No. 05354) 7.75 inches long, taken by us at  Ilonololu. The species 
is of wide distribution and hiw been rerorded froin Fiji Islands, China, l<otosho (For~nosil), Miyoko 
Islantl, Itiukiu, New IIebrides, Pelew and Taliiti islands, as well as froin the llawaiimi Islands. I t  
was obtainetl by 1)octor Jenkins at  IIonoluln tuld by us a t  IIonolulu ntid Ilookuna, lionu; also by the 
,4lbntrws8 a t  l'ualco Hay, Ha\vitii, :tnd at  stittion R834, on the southern coast of Nolokai, in 8 fathorns. 
We have exan~itted 28 specinlens, \vhic~l1 range in lengtli from 4.4 to 8.4 inches. 

Chaztotlo~~ eloirgtrt~ts I,nci.pi.clc, Hixt. Nut. I'oisa., 111, 471, 1'1. \'I, fig. 2, 1802, Pacific Ocean. 
Aca~rtlrr~rtrx ~~i!grorix (:rl\,irr & VILICII~!ICI~IIPS, liist. N1t1. I'oiss., 9? 208, I8S5, Sandwich Islands. 
ilca~rthu13rix hi~,rtt~clutt~x (fiinthcr, Cut., 111, 331, IHcil, China (Ifiji I s I I L I I ~ ~ ) ;  Stl!illdt~c1111~~, 1)01lk8. Ak. Wiss. Wieu, LXX, 1900, 

'194 ( ~ I O I I O ~ U ~ I I ) .  
Accl~rthrircla sigroa, Giit~tlrcr ,  Cut., 111, 332, 1801 (New Hebrides): Oiintltc~r, I*isi!llc! tier Siidsee, I\', 110. 1875 (Sa~~dwich Islunds: 

New licbridcs; I'clcw In11t111ls; 'l'ul~iti); Snyrlcr, 011. cit. (.lull. I!), l!)O.I), 5SS (I'li~lko Bay, IIuwuii; ~tutiot~ 8834 south- 
ern cou8b of MoIok~~i )  . 

Teutlrb bipuitotrrliir, d~rn11i11 S: ICvcrn~rin~~, I'roc. 11. 8. Nnt. h111s. 1902, 8.58 (Kolu~l io .  For~nosr~); .lurdriu S: Fowler, l'roc. U. S. 
Nut. hIux., XXV, 1902 (IWA), 654 (I<otosl~o, Forn~osti; hfiyltko Tulllntl; Itinkin Islnuctu); denkinu. Bull. U.S. Fish 
COIUIU., XXII, 1!102 (Scpt. 29, 1905), 479 (Hol~olnlu).  

317. Hepatus xanthopterue (Curier & \Talet~cienlies). "Tl%lt~." . 

Head 4 in length; depth 2; snout 1.35 in Ilead; eye 4; irtterorbital 2.65; D. rs, 25; A. 111, 24. 
Body decp, rather long, greatest depth a t  tuiclclle of ventral; hei~d deep, compressed, upper profile 

rather strongly ant1 evenly convex; jaws low, strong, lower inferior; n ~ o o t l ~  inferior, low; teeth com- 
pressed, brotld, edges crei~nlute; 111urgin of preoper~le vctry oblique, tlie angle below anterior margin 
of eye; iliterorbital space broad, convex, elevated; nostrils close together, anterior large, circular, with 
small fleshy flap; dorsal spines graduated to I a ~ t ,  pouterior 1.35 in head; dorsal and anal rays rather 
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high, ronntletl, posterior not produced; eight11 clorsal ray 1.25 in I~eatl, anzil spines graduated to third, 
which is 1.8 in head; ninth anal ray 1.2; cantla1 long, deeply e~narginatc., the upper and lower lobes 
Ixotlacc.tl in long sharp p o i ~ ~ t s ;  pectoral r3.5 in body; rentrals s l~arp  pointetl, 2 in ]lead; caudal 
petlumcle vo~npressed, tlepth 2.25; raudal spine l~rodcrately I:~rge, 4 in hcatl, tlrpressihle in :L groove. 

Color in alt.olrol, tleep 1)1:1ckisll-brown, side with Inany dusky brown longitudinal rernricnlating 
lines; dorsal and arlal 1)lackish nt basr, paler on terminal portion, x~itlr 4 rather broad brown lonpi- 
tudinxl I)ands; cautlal blackish-l)rown; pectoral blackish-brown, margin 1,roatlly dull buff; oentrals 
blackish on greater portion, innermost basal pontion s1:lty. 

Described from an example (No. 05666) taken at IIonolulu. 
The specoies is known only from 8eychelles (the type locality) :111tl the Hawaiian Islands. One 

ppecimrvl '7.25 inclres long \v\.ns secorwl by Jenkins ant1 2 others (13 a ~ r d  17 i ~ ~ c h e s  long) by us at  
I-Tonolnl~l. This spec,ic.s m:ty not be diqtinct from If. ym~tl~cri or If. n~ctloitlrs. 

Acn11lhirl.7rs m?rthoptrnis (:~lrvit!r & Y~rlellcirnlles, Hist.  NIL^. I'oiss.. X.  215. IXSR,  Seychelles. 
Trrrfhia .~.n?rlhopfcr.?rs. .lenkinr, BliII. (1 .  S. Fis11 Cnrnm., XXII, I ! N ) P  (Scy~t .  2:3. 1!10:1), 4 i i  (Ilonol~il~~). 

318. Hepatus dussumieri (Curier & V:tlt~nc~ien~rew). " I'rrirlu;" " I'(tl(tui. Fig. 169. 

1-Iead 3.:3T, in length; depth 1.9; snout 1.4 il l  Irt3iltl; eye 4.5; interor1)ital 3.2; 1). I \ ,  27;  A .  111, 26. 
Body deep, upper ancl lower profiles nearly evenly cwnres, greatest tlcxl>tll aljout ~niddlt: of length 

of t r m ~ k ;  lleatl tleep, co~npressecl, upper profile evenly and obliqncly convex from tip of snout to 
origin of tlorsal; jaws large, inferior, very slightly prodncetl; 1nont11 small, inferior; ttaeth broad, 
c o ~ n ~ x e ~ s e ~ l ,  cclgcs carenulate; margirl of ~)reol)o~.c~lc~ \.car!. ol)liclne, nngle in fmnt of :~ntrrior rim of orbit; 
eye stnall, higl~,  in posterior tllirtl of head; nostrils s~nall,  clo8e together, anterior with small fleshy 
flap, ~~oqterior :r slrort ol)liqne slit; interor1)ital spare I,ro:Ltl, convex; tlorsal 8pinr.s gratlnntetl to 
posterior, last 1.75 in hcatl; spv(~11t11 tlors:~l ra)' 1.5; posterior dorsal ant1 anal r:~ys rounclt~d, not 
pro.otlticet1 in points; anal apincha gr;~driatetl to liwt, \vhich is 2.4; seventlr anal ray 1.5; pertoral 3.6;  
ventral slli~rply l)ointc~d, 1.25 ill Iieatl; spine 2.8; c>antlnl large, r~nxrg ina t~ ,  Iipprr my# ]".o~l~rc~r~tl in a 
point beyond lower; c.anda1 ~)etlnucle compres~etl, its tleptl~ 2.5 in h e ~ t l ;  c*autlal spine rather large, 
tlepl.msil)Icl in n groove, 3.5 in I~eatl; sc~ales very HII I :LI I ,  t-terloi(l, c~rocvtletl. fcw or1 soft tlorsal, anal, and 
c.ar1tla1, n~inute; lateral line concurrent with the profile of back, lrlore or less runili~rg down to caudal 
-pine in front. 
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Color in life (Fieltl No. 02990) dull blnisl~ olive, upper p a ~ t  inore brassy, wavy brassy lines sep- 
arated by narrower blue one nlost distinct on upper third of side; head nlarbled with blue-black and 
pale yellowish; a broad brassy interocular ballti; a narrow I~rassy 1i11e estetitlitig forward and curring 
upwart1 fro111 anterior part of eye, this c-ontinrtetl aroutitl under eye and on to upper ertd of opercle; a 
brassy band bellintl eye anti faint lines of satile :tl)ove eye; lips nlottled Tvith black and bluish; lower 
jaw and throat pale hluish; a narrow b m s ~ y  line along back at  base of dorsal fin, and a sitililar bluish 
one along base of anal; dorsal fin yellow, sonie\vhat nrottled with olivaceous along baseanteriorly, ancl 
with bluisl~ on last few rays; a narro\v blue liue along bitse; caudal bluis11, wit11 nutlleroua small 
blackish olive spots, yellow a t  base, brightest al~ove; tills of fins black; anal olivaceous with narrow 
stripes of blue and yellowish, distal portion of fit1 I)litckish, narrowly bordered wit11 blue; pectoral 
smoky below, yellomisll above, tlie anterior edge I~l~l ish;  ve~ltrals blue-black, paler a t  base; lance 
white, surrounded by black; iris brassy, bluish :~l~ovc,. (Caudal spots wanting in young.) 

Another exatllple (Field No. 03389) olive 1)ro\\ 11, streakcd with faint blue; a yellow area about 
eye; cheek with light blue lines; edge of opercle black; 110 shoultler spot; dorsal golderi brown witli a 
pale blue and tt golden line at  base, the ~nargin blackish, last rays Tvitll bluish shatlinps and lines; anal 
dark bro\v~i with very faint bluisll streaks, n faint Idue anrl a fainter golden line a t  base, and a black 
and a blue line a t  tip; cantlal wit11 blur gray retic8ulations around golden brown spots, well defined; a 
golderi ring tit base of fin, lobes dusky; ventrals with bluish rays, yellowish inen11)ranes and blackish 
edgcs; ~x'ctoral yellowish-brown, upper ray black; no l~lack spot it1 axil of tlorsal and anal. 

Field No. 03500, I)otly with numerous Ilarrow wavy longitudinal poldell-yellow altrrnating bluisll- 
gray lines ill life; tlorsal bright yellow, narrow blue line along base of fin, itntnediately below this a 
narrow go1,len yellow line ?cross base of caudal between s l~ine and base of rays; anill dusky yello\vish, 
wit11 4 distinguisllable antl traces of pcrllaps 2 or 3 other bars of yellow running parallel with outline 
of body; caudttl bluish-gray with tna1ty i~idisti nct tlnsky spots; pectoral golden yello\.c; \.enttals bluish- 
gray with yellowish tinges; yellow about eyes; yellow bar from eye to eye; front anti sides of head 
roreretl with yellow wavy lines alternating \\'it11 blue; chin and breast bluish. 

Field No. 03383, in life, general color l~rownish-oc-her, 1)luisIi to\vartl belly and lower jaw; lower 
jaw dirty ultramarine; snout antl gill-corer striped with blue ant1 c:ld~~liut~i; :L broad yello\v stripe 
running from upper part of gill-openittg at  opercle through eye, ?)ut not joined over frontal region, this 
stripe outlinetl with blue; anterior portion of tlorsal tleep cuadntiutn, 8 to 10 rays of posterior part blue, 
blettding into tlie catlminn~; narro\v blue streak running entire length of dorsal a t  base; caudal deep 
blue; peduncle radmintn; anal olivaceons, cadtnium a t  anterior G or 7 rays, blue posteriorly; narrow 
blue stripe runiiina entire length of anal, and narrow line of light blue oti outside edge; ventral cad- 
miurn with stzipes of light 1)lue running lengthwise, edger1 with neutral tilit; first pectpral 1 % ~ '  blue, 
nest 3 cadnliutn, others blue, all rays cadmium at  base; eye yello\v, iris I)lac-k. 

Color it1 alcohol, dark ohocolate brown; side with 35 or more \yavy bluish lot~gitudi~lal lines, 
thc~se on head also horixotital; front of eye above pale brown; dorsal grwyisll on  pill)' portion, 
bet.o~~lit~g dark slaty on soft portion; anal dark slaty; soit dorsal and anal cac*h with 7 or 8 blackis11 
longitndinal 1inr.s; cautlal dark slaty. 111arked ~vitli ntanp stnall blackish spots; base of candal yello\vish 
wtlite; cantla1 spine wit11 :t rather broad l~lackish tnargin; pectoral deep olive brown, tenni~ml portion 
broadly pale bro\r,n; tt~argin of gill-opening hlac-kish; 1nargi11 of the anal rlarro\vly bluisll. 

This sprc~ies is very caotnnion about I-Ionol~~l~t. \Ve have also a nu~nber  of larval c~xatnples less t l ~ a n  
all illcll 1o11g, from Hilo, \vllicbll correspo~~tl pc.rfectly wit11 Quoy ant1 Gaitnard's acaoorn~t of :lcui~tlt~cru?i 
nrgenlerts, but 110 specific characters, excael,t the nu1111)er of fin rays, can be detertrrittrd. The latter 
apecicyj, from Guam, ran never be certainly identified, ant1 the natne trrgenb,us should not be used, 
although it was very likely intgndetl for tlre yoring of II. ~ E u s ~ t ~ ~ ~ t i ~ r i  or 11. i)~~(lfoides. The species is rep- 
reserlted in our (-ollection by 59 specin~eils froni H o n o l u l ~  antl 2 froill Hilo. Of the specinrens from 
Honolulu 7 were obttxinetl by Doctor Jenkins, 5 by the Albtrtross in 1896, 4 by 1)octor Woo,l, 2 by 
Jordan and Snytler, and the others by us. 8perin1enu were also secured by the AlBrttross in  1902. 
IAcn~~thu~~tts nlge~tlcrian Qnoy & Gni~nctrd, Voy. Unllric, Zool., 372, pl. 83, fig. 2, 1X21, Guam; It~rvt~I iorrll, liot identiiiable. 
Ac(t)lthti).~tcs ~ ~ I S ~ I L I I I ~ ~ ' I ~ I '  Cnvier ck \ T a l ~ ~ ~ ~ i ~ ~ ~ ~ ~ e s ,  IIist. Nut. I'oiss., X, 201. 1835, Ile de France; Oiilltlrcr, I'isclro der Stidsee, 

112, pl. ZXSII ,  lA7,5 (Sm~tlwic!li Islnnds): Stci~rdt~c*lrncr, Drnk. Ak. Wiss. IVicn, LXX, 1900, 4% (Aono l r~ l~ t ) .  
.- ...- ~.. . - .. .. .. - .. . .. . .. .- -.. . .. . . . . . - . -~. . . -.- - . .- -- 

~~Cuvier Qi Vtlle~raiennen recorcl A ~ I I L ~ ~ L Z L ~ I L R  civ[/f!r~tc118 I~I I I I I  t he  Stt~ldwieIi IsIar~dn, nl!d~ougli Qnoy Qi Gt~irnurd, their sole 
aut.l~ority, mention tho filuriannea only. 111 tlrc strlne w r ~ y  llrcy record Acft~t t l rr~r~rn ~ t r i ( f t 1 1 ~  Qnoy Qi C~timtlrd. f r ~ n r  tlre 
Sa~rd\\~icli Isla~r(Is, ~~lllrnrrgir tlle diueoverers folltld it tit tIi(> hl~trinnneu o~rly. 11. slriattts oun not, be certainly iderrtifled, us 
3 speoies (2  trt Samoa nnd 1 t t t  Ttll1i1,i) 11nve rtriprd lnrvm c~~rrt!sponcliop to the scacaou~lt given by Qnoy r~ncl Gaimard. Some 
of these are evidently the yonng of (!frriorl~:r~lrrx utri.f~ox?tx, ot.llcrs I\.(- (~1111 not urttke out. I'mbebly tile records from Guam 
and Huuraii belong to Cf. slr~i!joerts, in wliic811 caasc! tllt! IllLtnc 8f1'tfltfs has 1)riorily over slrigosus. 
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rlcanli~~ir~r.s li?in,lnlri.? Cnvier & Vnlcnc-icnnes, TTist. Xlrt. I'oiss.. X, 207. IS:$:,. Pacific. 
?A(!roncrrnx ( l r { ~ / ' n I f ~ l l ~ ,  (;iilltller, Cilt., 111, : ( $ I ; .  IhGi (A~(~elisi01l J h l ~ ~ ~ i i l , ;  j)robitl~ly 111~1 01 QIIO)' 8i (:llilllllrd. 

T~~rit!~;.s a).{gc~~&/iis, .Iordt111 & Fowler, I'roc*. U. S. Slit. MIIS., X S V ,  l!)O:<, 55:< ( [ ' I I I C S ~ \ \ ~ I  ILIIII llist~ki, . I I I ~ I I I I ) ;  S ~ ~ y < l e r ,  1%11ll, 
r. S. 1Tisll. (:otnrn., XS11, 1002 ( . i t i~ i .  I!), 1!101), 5:tS (111~11o111111). 

Tcrit/t;s (l~~ssii~nLcri, .Tenkin%, T311ll. 1:. S. I?isIl (:OIII~I., XXII, l!I(E (Scpt. 23, l!IO:<), 477 ( I I ~ I I o I I I I I I ) .  

319. Hepatus guttatus (Rlocal~ S: S(-h~~t: i i tc~) .  I'ig. 170. 

Heatl 3.6 in length; tlcptl~ 7.4; cxyc 4..5 in Ileati; suor~t 1.2; il~tvrorl)itnl 2.?5; I). T ' ~ I I ,  27; A. 111, 24. 
Body deep, cwr111)rc.sst~d; 11ac.k elrvatc.cl, lrigl~ : ~ t  S ~ ) ~ I I I J I I S  tlorst~l; :rl,dot~irrl :tntl lo\\ c2r part of trunk 

expanded I)elo\v, lo\vest poil~t a t  o r i g i ~ ~  of anal; hc~tttl tlccq), ~'r~thc.r sr~lnll, co~~il)resst~tl, upper profile 
ol)liqr~e frotrt tilt of stloot to origin of tlor,wl; 11rofilc of st~otlt it(,arIy rtraigl~t, jilws large, h l ~ r ~ l t ,  
rlightly produced; ~ l ~ o u t h  lo\\, infrrior; ~nantliblu inferior, lips ra t l~r r  I~road and tllitl; teetli I)ruatl, 

compressed, forming sllarp cutting cdgc, en(-11 onc. wit11 7 c~renulntions, 111(. :1 ~r~cficlian large, their edges 
level; ~lostrils Ittrge, calosca tngc.tl~car, :~ntc.rior largeat-, \\,it11 s ~ ~ i a l l ,  flrsl~y Hi~p; i~~t t~rorl) i t :~l  s1):it*cx I)road, 
convex, not rnucl~ ele~atet l ;  (1ors:~l sl)il~(>s gratlrlnletl to ~)o$terior,  tiff, 1:tsl 1.5 in 11e:ttl; at~tc.rior 
tlowttl rays lor~gchst, othcars gr:itluwlly tl(~crc1arir1g to l:wt, first 1.5, 1:wt 4; fifth anal r:ly 6.5 in hcntl, 
last 4.75; caatlal I)roa(l, 111argill straight wl~en cbxl,:tntlctl; all~d:tl pc.durnc~lc~ (lee],, c.o~nl)resst.tl, rl(.l)tl~ 
2 in Ilend; pec.tor:il ~>ointcatl, R ill I~otly; \,rt~tr:~l 4.25; c~s11t1:tl spine sn1:~11, sl~ort,  de~~rt .ss i l~l(~ i l l  :I 

groorc, 1.35 in  rye; s';tles srna11, c*tc.i~oitl, tlct.ply irnl~ric.:ttc.tl or] sitles, S(~:IICS 011  vclrti(-:tI fins v(*rjr 
srrlall; lateral line arcl~etl, ncbarly conc.r~rrcnt wit11 l~rofilt! ol 1)ack; anus tlirc,c*tly l~ellincl 1):twrs of vcn- 
trals, \vc~11 1)eforeb anal spirtcls. 

i r ~  :tl(*ohol, nrliforrrt 1)roa.n on grc,ntr,r  orti ti on, c~hrst ant1 1 ) t ~ I I j ~  sornc~~vl~nt 1):~1(,; :I ~):l lr> 11rr)wii 
I 1)efor.t. spirlous tlors:ll clo~cv~ l)c~hir~(l eye, :llloth(ar jmrro\v 1):111. 11:tlltl fro~ti I)il*t~ of f ~ r l r t t ~  
le to I~elly, ant1 last indistinct frolrr fourth tlorsal ray do\v11 to third anal ray; l~asal puttion 
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O F  c.:lntl:il palc brown, 111t~ outer I ~ i ~ l f  11('('1> I)ro\\.n; posterior 1r:~If O F  t r r~nk  \\fit11 nl:uny s~nnll ~vllitc spots, 
al5o extentling oil soft 11ors:ll   nil allal liiis :tntl o ~ ~ c ~ r .  tllir(1 ~ x ~ l e  1):ir 011 sitlc; l)cc.tor:tls and \ clrtr:~ls ~ ) a l r  
l)ro\\ 11, 1attc.r etlgrtl with I)ro\v~~isll. 

I)e~c*ril,c~tl fro111 ~ L I I  ( ~ ~ ~ 1 i 1 1 ) l e  (So. (i46) tillrt~n : ~ t  lTi~11oln111 11y 1)oetor ,Ttlnkin.i. T11t2 S ~ ( , C ~ ( J S  is rather 
sc;lrc.cL :ll,orlt Ilo~nolnln, Iivillg (on tlic or1tc.r c~tlgc of thc reefs. \Zrc Ilavr ex:~n~i~lrcl 5 sl)clc.i~rlens, 3 
coll(~ctct1 by us :ul~tl 2 by Jc~ikinh, nll :it I lono l~~ln .  They r;ungc in It.11gt11 fro111 8 to ! 1.5 inc.hc>s. Tlrcl 
sloecir.i w:ts also found b y  t l ~ e  Alll~trlro,~s :it I'nalro Ray; colllliion :11 S::IIIO:I. 

~~I~~~irt//rtr~t~s {/r~l l~rfff8 1311~1~l1 ,t St!I~~l(~i<l(~r,  Syst. I C I I ~ I I . ,  215, 1801, Tahiti; Giil~tllcr, I~isrllt~ (1c.r Sii<lsee, I V ,  lO!l, tr~f. 1 . ~ 1 ~ ~  fig. 
.\. IS75 (Mllnritills; Sc.\\' lIc~l,ri~lcx: X<~('icty, Xr~\'ig~itor, l C i ~ l g ~ l ~ ~ i l l ,  I'c~lt'\v, I L I I ~  SRII I I \Y~I~II  isltl~~ds). 

llu~pttr~is (/II//II~II.S, j~orstt~r, T ) ( - S I Y ' ~ J I ~ .  ~ \ I I ~ I I I I I ~ , ,  1311. l , i ~ ~ l ~ t i ~ ~ ~ s ~ t ~ i ~ ~ ,  11. 218, IS14 ('lhl~iti). 
Tcffthiu !/ff/tu/rrx, l'o\vlcr, 1'1'01:. ,\n. Nrit.. Sc,i. I'lrilr~. 1!)00, hl:! ( X ~ n ~ ( l w i ~ * l i  Isl~in(ls). 
Ilk~tfhis ! / r t t t t r t~rs .  .lc111<i11x, 131111. 11. S. IWI (:onlnl., S S I I ,  1!l0:! (Sespt. 21, 1!)0:3), 47!) ( H o n o l ~ ~ l n ) ;  Snyder, 011. cit.. (Jtrll. I!), 133.1), 

,5:3:; ( I ' I I I I ~ ~ >  I~II.!', 1 l t ~ \ \ v i i i ) .  

320. Hepatus atramentatus (,Tortl:un (k l',vcr~nalm) . " Afirikoiko: " " dfi~iko." Fig. 171. 

Fro. 17l.--II0)rrlrra r t f r r r i ~ ~ , n l r r t r t r  (Jordtul ,t I~:\~rrnlrlml): Iron1 tllc' type. 

cslose tngctli(.r, anttbrior I : L T ~ c ~ ,  \\.it11 sillall fIrsI1y 1I:tl); anterior tlorrnl spinc.~ graduntrtl to posterior, t l ~ r  
lorlgc~sl 1.5 111 11t~:itl; Tomtl~ t1ors:ll ray 1.4; t l~irtl  :ul:~I slbinc l o ~ ~ g t ~ s l  I.!); l i~s t  : L ~ I : I ~  my 1.5; ca:tud:~l I:irce, 
t l~nargi~~i~t t l ,  Irlq)t1r : L I I ~  10\\(~r r:~yq ~ ) r o d ~ l t * ~ ( l  in s11:1r1) ilngtili~r I I O ~ I I ~ H ,  111)11(~r 11111t~11 longer tll:ln lt>\v(~-; 
]>('(*tor;tl :il)ont t1.5 ill 1)otly; vc.nh:iIs slltrrl)-l)ointc.tl, :i.(i in I)otly, h l ) i ~ ~ c  11;ilf tl~tx 1t~11gtli of fin; (*al~tl:ll 
~?rtlnllc.le c'ortl~~r~~ss('d, 2 ill I1(~:111; ('il~~d:ii sl)i~l(' I:~rg(', d(y~rc'i\il)lt~ i11 :L firoo\7cx, 3.1 ill Inc.ntl; ncn:llc.i ~I.I:\. 
s~n~:ill, (vt(~11oic1, fcb\v, a11d w r y  I I I ~ I I I I ~ ( ~  (111 v(lrti(-:tl Ii11q; li1ttbr211 1i11(> l~igln, :~r(~I~ei l ,  : ~ t  firs1 ~ l ( ~ s t ~ t ~ l l ( l i ~ ~ g  
nntler liltll tlorsiil ~lbinc., 1l1(~1i rtri~igllt 10 l)(~lto~v 111it11ll(~ of soft (lors:~l, ii~r:tlly f:tlling tlo\r~l ;uld rl~nning 
alnnq si~lc. of c~nutllc ])c>tlumc.le to tail. 

Color in lifv (No.  02!)!)(\), (,opI)ery l)ro\\~11, (~ross~11 11y I I I I I I I~~POI IS  \'cry ~lilrro~v, 1)illc blur lines, tllose 
:tborc> :isis of I~otly r n l l n i ~ ~ g  so1nc.n llat I I ~ I \ ~ : ~ I Y ~  :t11t1 I ~ a ~ ~ k ~ v i ~ r ~ l ,  :t11(1 willl sliort 1)rolct,11 Ii~lt>s of P:LII~P 

intc.rspersrd, those bplow Inore 1.cg11l:lr 1)nt lcss t1istint.t; clierlc Iwassy, \\it11 about 5 narru\v pale blue 
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lines from eye to snout, canh of these extending sliglrtly upon pale rusty, alltf each wit11 5 or G narrow 
brassy lines parallel with 1nargi11, edge of each 1)lwkislr; larit raJfs o f  tlorsal and anal Illore brassy; a con- 
spicuous jet-black spot on cautlal petluncle at l~ase of last tlorsal ray; c~autlal tlark, blacakest on outer 
part of ~iliddle rays; pec.toral pale Ir~nott; veiltra1,r dusky, blarltrr toward tips; iris I~rownish, white on 
~~oster ior  part. Anotller exan~plt! (No. 03474) wits (lull olive-gray, un~tiarked, haw a faint whitish 
band acroks nape antl back part of Ileatl; fir~s ])lain tlusky gray. 

Color in alcohol, very tlark chocolate brown; side with about 40 narrow irregular or ii~colnplete 
series of indistinct tlark slaty longitudinal lines; cheek wilh sinrilarly coloretl liitcb~ rr!nning obliquely 
downward; fins, except petatoral, all nnore or less blackish or dusky; tlorsal with about 5 blackith 
longitutlinal bar&; anal with several si~llilar indirtinct blackisli bands; base and axils of last dorsal 
and anal rays blackislr ; pectoral brown. 

This cornmot1 ~pecies is well distinguisllcd fro111 Ifepcilus tlussumieri and otlier streaked ~pecies l)jr 
the 1)l:lck ink-like sl)ot in the axil of tire tlorsal and anal fitis. I t  has several tilnles been recorded 
under the c>rrotir~ous rra~ne of .Ic(c~~llrt~rus II'~LCO/(~II~S, but the spec2ies originally called by that liaule rnust 
be so~nething else, probably JI. tZ7tssrl1trit~ri. Su~rleror~x specimens were obtained by us at  Ilonolulu, 
where it  \\-as also secured 1~3. 1)octor Jenkins antl 1)octor Wood. Other esantples \\cAre c#ollected 1)y 
the rllhtc/rors ~ t t  I ~ y s a n  Island. Our speci~t~ens are 3 to 9.5 inches long. 
t l , v r v l l r ~ n . ~ ~ x  l i~~rol i~t~t~,  t;ii~i!l~er, l*.i~(:hc d(sr Siid~ce. 1, 112, ~ I L I .  J.SXIII, fig. A ,  1855 (Society 1sIt~11(1s); S L ~ ~ ~ I I ~ I I L ~ I I I I C ~ ,  1 ) e n k ~ .  

Ak. Wius. IVieli, I,XX, 1900, 493 ( H o ~ ~ o l n l u ) ;   lot of Cuvier 'tr \ ' ~ L I ~ I I ~ ~ c I ~ I I ~ ~ .  
Teulkin (tl~~i~~tc~il(~!i~s~i . I o ~ ~ ~ L I I  8~ I*:VCTII~LLIII~. Bt111. (I. S. pis11 Cotllm., XXII, for 1902 ( A ~ P .  11, 1W:3). 198, Honolulu ( tyyc ,  Ko. 

%i3, LT. S. N. 11.: r.oll. Jonlun & E v c r ~ n ~ l l ~ t ~ j :  J e ~ ~ k i i ~ s ,  Hull. U. S. Fish Coniln., X S I I ,  1902 (Sept. 23, 1903), 478 
(Honolllll~). 

Teutlria: atranzrlltutirx, Sllyder. Bnll. IT. S. l'isl~ Comm., XXTJ, 19(1'2 (Jun. 19, 1904), 6:{5 (I.uysu~l Island). . 
32 1. Hepatus sandvicensis (Streets). ''Afnrr in;." Fig. l i2 .  

Head 3.75 ill length; depth 1.9; snout 1.4 in lread; eye 3.5; interorbital 3; D. 11, 25; A. 111, 22. 
Body deep, compressed, ovoid, the lower profile froin lllandible to anus very weakly convex; heat1 

deep, the upper profile concave from tip of ~ i ~ o u t  to interorbital spac.e, then straight to origin of dorsal; 
jaws low, produced, the lower inferior; ntouth smnll; teeth c,oot~,ressed, crenulate; nostrils (-lose 
--. -- - - - -- 

aMispritit for ulrumenlatun. f r o ~ ~  n f r u s ~ e t ~ t u n ~ ,  ink .  
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together in front of dye, anterior larger, with snlall fleshy flap; last tlorsal spinc 1.5 in head, anterior 
spines gratluatetl to last; fourth dorsal ray 1.5; caudal rather deep, e~narginate, upper rays longer; 
pectoral a little longer than head; ventral sharp-pointed, 1.2; caudal pedunrle compressed, its least 
tleptll 2 . 5 ;  caudal spine very small, short, strong, 3 in head; scales rery snlall, ctenoicl, very few 011 

vertical fins; lateral line high, arched a t  first below iirst dorsal spines, then rery slightly convex to 
below ~niddle of soft dorsal and along ~nicldle of side of caudal peduncle. 

Color in alcohol, dull purplish gray, tlarker on bavk above; chin, breast, belly and lower surface 
of caodal peduncle creatny white; side with 5 narrow blackisll vertical lines; first fro111 occipnt to eye, 
passing (low11 below to anterior lower edge of preol;ercle; second from first dorsal spine to pectoral, 
conti1111ed down and back toward spinous anal; third beginning a t  sixth clorsal spine, running down 
to a little in front of spinous anal; fourth beginning at  base of first dorsal rays and running down to 
first anal rays; fifth beginning a t  first third of soft dorsal, running down to iirst thirtl of soft anal; 
upper portion of caudal peduncle with a short narrow blackish saddle; brown longitudinal line sepa- 
rating Creamy area of lowcr stirface from d i rk  color above, running along side of throat and a b d o m r ~ ~  
batakwards; vertical fins dusky brow11; pectoral brownish; ventrals grayish on outer portion, basally 
\\,hitch. 1)escribeti fro111 an exatnple (No. 03347) taken a t  I-Ionolulu. 

A series of speci~nens sl10\1'Llg a11 stages of growth fro111 the larval to the adult form was secured. 
111 thc young ~neasuring about 20 111111. the body is perfectly transparent except a broad, vertii-a1 
silvery band extentling across the head and visceral region. Anterior edge o f  band passes ol)liqac~ly 
downward and backward, just in front of orbit, to a point a little in advance of insertion of anal fins. 
The posterior lmundary extends fro111 nape, behind axil of ~)ectoritl, to insertion of anal. 13et~~een the 
lateral line and the pectoral is a posterior prolongation of the silvery band, about :IS large as eye. 
Nape, interorbitzzl space, and a narrow band at  base of caudal dusky; a row of (lark dots along base of 
anal rlntl a dusky spot on tip of caudal. The dusky, vertical bands of adult are iirst seen faintly out- 
linetl in tlrc. young of 51 mm. length; in  others, no larger, the color pattern of the adult is perfectly 
developed. I n  the young the snout is shorter, anterior profile more rounded, an(1 body r1eel)t.r than 
in adr~lt;  head and body covered with long, narrow, vertically l)laced, scale-like plates; iirst dorsal 
spine serrated on anterior edge. Shortly after assorning the adult color, the length 1)eing about 32 mnl., 
the serrations of the spine disappear and the plates are replaced by ~ilinute scales. 

Yku111ix rleg(~118 Gar1na11 is the young of this species. Living examples of the larval for111 are 
allnost perfectly transparent except the silvery area and dusky spots, there 11ci11g 110 blue or red tints. 

This specks is excessively abundant among the Hawaiian Islands about the reefs and in rocky 
pools. On comparison with exa~nples of Ifcpatux lrioxtegtrs fro111 Oki~lawa, Japan, and from San~oa, 
it differs in all the salient characters pointed out by Streets. To the IIawaiian species, IIepdrta srcijd- 
vicensis, belong the specilnens recorded by Jordan and Ever~nann from Clarion R I I ~  Sororro islands. 
Tllose of Samoa and I'olynesia generally ar: 2Iepatu.u 1rio.slegw. 

Our rery large series of specimens contains 88 fro111 Ilonolulu, 82 from Ililo, 109 from ICailua, 
and 4 from Waia~~ae .  Spec-imens were obtained by the rllbalross at  Houolulu; Waialun Bay, O ~ I U :  
Manalei Bay, I < a ~ ~ a i ;  Pt~aktr 13ay, 1Iawaii; Hilo; Necker Island; and Laysail Island. 

Accrsll~ur~is t~foxlrgris, O1111tl1cr (in part), Cat., 111, 327, 1861; Finchc der Sodscc. IV, 108, ]Hi6 ( S I L I I ~ W ~ ( ' ~  IS~BII~R) :  Smith S. 
S ~ r ~ n i ~ l ,  I'roc. 11. S. N I I ~ .  hfus., V, 1M2, 138 (Jo1111ston Isltlnd); Steinduchner, Denkn. Ak .  Wius. IVie~i, LXX, 1900, 493 
(IIot~oluln: Lnyw~l); not of I .~IIII~EII~.  

A ~ . U I ~ ~ ~ I I I . I L B  t).ios/eg~i~ V I I ~ .  8r1?1dt*i(~'?~~ia Streets, Bull. IT. 8. Nat. MuH., No. 7, 1877, 65, Honolulu (Type, No. 16398, lJ. S. N. N.). 
Tr~illrin I~.iontt:nfr~, Jordtltl & I':\'ernla1111, ]Cis11 Norill S: Mid.  AIIIO~., 11, 1690, 1898 ((lltlrio11 rind So(-orro islatlds); Fowler, I'roc. 

Ac. Ntrt. Sci. Phila. 1900, 613 (Ouhn, Sa~ldwirll Isll~ndh). 
Tcfitlria i,lcga?rs oar ma^^, 1)eep Sea IFiuhes, 70, plate L, fig. 2, 1899, off Cocos Islands at the surface; lurral form. 
Tc~tlhrs aci~rdr~icmsin, J C ~ I I ~ ~ I I H ,  B~t l l .  U. S. Fisll Comm., XXII, 1902 (Hept. 23, 190:3), 4i9 (Honolulu): S~lydcr, oy, cit. (Jun. 19, 

19041, 535 (Hollolulo; Wnialoa B&y, Oahu; IXant~lei Hay, K I L I I ~ ~ ;  I'uttko Hay, Ilawaii; Hilo: Nerker 1sIa11d; LUYS~II  
Jslnnd). 

Oenua 180. ZEBRABOMA Swainson. 

This genus differs from Ilepnlu~ in the short s p i ~ ~ o u s  dorsal of 4 or 5 graduated spines; soft dorsal 
high; snout short, projecting at  an angle. 

Zebraaosta Swaitruon, Nat. Hist. Anitn., 11, 256, 1839 (vezifer). 
Scopas Kt~er, Novara Wsche, 212, 1865 (eco),cta.). 
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a. Hotly Aec.p, depth lean than 2 in length: no spots on Irenrl. 
11. Snonl conrpnrntivcly slrort, 1.b in head; clorsnl J.V, 32; nnnl 111, 2.1. Color, nenrl!. l~lnc-k,  with pnle bmds on lu'rrd 1~1111 

................................................................................................ body ?'clif"rrbe!, 11. :<!Xi 
bb. Slrnnt lo~~gcr. 1 i l l  I ~ e n d ;  dorsel V, 24; nnnl 111, 19. Color, ~renr ly  ~l!liforrn c.lrrornc~-yello\r.; or elr(2 dark olive, oftc.11 

............................................................................ with snrt~ll blnc spots.. .poi~esccen.s, p. :+!I7 
aa. Body not so deep, Aeptll 2.33 ill l(>ngth; fine blue spots on hea(1. Color, yrllowirh brown with dnrker bnr~ds  

virguf us, 13. 398 

322. Zebrasoma veliferuni ( Blocll). " Ifihikih i." Fig. 173. 

Mead 3.35 in length; tleptll 1.7; P I I O I I ~  1..5 i l l  l~ead ;  eye 3.35; interorhital 3.25; D. rv, 32; A. r r r ,  24. 
13ody deep, rather elongixte, upper profile of hack  lightly convex fro~n occiput to caudal pedunclt., 

lower profile evenly and rather strongly convex from throat to i.andal peduncle; head deep, com- 

p r e w ~ I ,  ~ ~ p p ( > r  I~rofiIe s t ~ v p ,  I I I I ~ I I ~ R ~ ( ~ ,  t l ~ a t  of 811011t t0oncavi~; j:tws prodnc-etl, low, tho 1owc.r inferior; 
lips rati~clr thin, fltsql~y; 1c.c.tl1 I)rontl, cnoln[rrc~unc*tl, the et1gi.s crc~~nlxtc.; 111outl1 snlitll, inf(~rior; llo~trils 
close togrtlrcar, :t~lterior rollt~tlr~l wit11 sl~~:tll flitp, r~oqtrrior a s l~ort  o l , l i ~ ~ ~ ~ e  slit; intcv-orl~ital s1)ac.e 
(*onvex; tlorsal fin \lory Iligll; s p i r ~ i . ~  tltin, s l i ~ n d t ~ ,  g~.:~(ll~at(~el to t11e li~st, 2.5 in botly; :~nterior ilorsi~l 
rays very high, tht. otl1c.r~ gratln:llly cli~c.rt~asir~g to last, fiftll 1.8 in 1)otly; :trial s p i ~ ~ e s  graclnntetl to last, 
~ecorltl 1.5 in head, third 1.25; rllrclian anal rays clon(r:lte, eighth 2.7 in Ijody; caridal rather I~road, its 
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margin straight; pectoral pointed 3.35 in body; ventral 1.25 in head; caudal peduncle small, com- 
pressed, its least depth 3.25; caudal spine short, stout, 3 in interork~ital spa(*e, depressible, not in  a 
groove, the space about soniewhat c-oncave: sralcs exceedingly small, ctenoid, those about pectoral 
region more or less s~nootli; lateral line nearly concVnrrent with dorsal profile below bmc of soft dorsal. 

Color in life (No. 03389), nearly black, with 6 bands of dirty white, first bancl beginning on 
lower jaw and contint~ing back to anterior edge of opercle and down as far as ventrals; a stripe of gen- 
eral body-color as wide as chin, beginning at  (-hi11 and growing narro\T1er until i t  ends on a line at 
anterior edge of gill-opening; second bantl including posterior portion of eye and just behind base of 
ventral; third band containing 3 sn~al l  yellow bands; fourth, fifth, and sixth each with 1 yello\v band, 
each of the 6 darker bands 1)etween the lighter bands also banded with yellow ones; the third and 
fourth with 4 bands, the fifth 3, and the sixth 2: dorsal nearly black, first 3 white l~ailds rontinuitig 
up on the dorsal; caudal same as dorsal, but aliglitly olivaccous to\vartl base; other fins same as 
dorsal; snout and front of heat1 with small whitish spots, the dark color fortiling a network aroynd 
them; iris yellow; tail growing darker with age. 

Another example (No. 0'3416), (lark brown in life; transverse bands of bright lemon-yellow bor- 
tlered on each side hy a narrow violet band, which is more distinct on forward part of body, the sixth 
anal ray yc4low; dorsal and anal dark, nearly black; .dorsal with narrow trans~rerse bands of violet; 
pectoral with yellow toward base; ventrals dark. 

Color in alcohol, blackish brown, anterior half of hcatl, throat and chest, ant1 6 nttrrow pale 
vertical nands on side, whitish, 0110 behind eye silvery; first band xunning fro111 just I~efore first dorsal 
spirle down side of head and chest including posterior lilargin of eye, to  root of ventral, seco~itl 1,t~gin- 
ning at  last dorsal spine and first 2 dorsal rays, and running to spinous anal; the others rml from 
the sixth and seventh, eleventh and t,welfth, nineteenth and twentieth, and twenty-fifth and twenty- 
sixth dorsal rays, to the base of anal; last lateral vertical bar ill defined; dorsal and anal blttcki~h 
brown, wit11 about 12 vertical n:trrow gray lines on posterior half of dorsal, the second and third 
vertical bands extending :I very short distance 011 basal part of tlorsal parallel with spines and rays; 
anal wit11 a few i~ldistinc-t gray litF: sitnilar to those on posterior part of dorsal; csaudal whitish; 
~)ectorals grayish; ventrals blackish. 

111 adult exanlples the side has 4 or 6 blackish vertical lines running tlo\vn c.xc*11 tlitrk band; 
anterior part of head with dark brown reticulations, the aiiterior. pale bars wit11 dark bro\vn vertical 
lines on reticulations;, caudal dark brown; dorsal and anal blackish. Described chiefly from an 
example (No. 03416) taken a t  I-Ionolulu. 

T t ~ i s  species is fairly colrimorl a t  lIonolulu, where s1)ecimens were obtained by Jenkins, by the 
Albatross, and by 11s. The 16 examples whicl~ we httve examinetl range froni 3.1 to 11.6 inches in 
length. This species, co~i~lnon a t  eamoa, is doubtless Bloch's 11.  lifer. 
llcawfk7~rt~a urlvo. Bloch, Aufllilnd. Fiuolle, IX, 106 tnf. 427, fig. 1, 1785-95; Bl~ekcr,  NIL^. Tijdr. Ncd. Ilid., VII, 1 8 , s  (Butoe 

ldnnd). 
A L . ( ~ ~ I ~ W ? I ~ ? L ~  bluehi Bentlett, ROC. Zool. 80c. Londoll, 207, 18&5, sbont Tranquebariam. 
i lrar~lht~rt~8 Ir?/pscloptrrcis Hleeker, Nat. l'ijds. Ned. Illd., VI, 1864, 313, Sea of Larantuka, Flores. 
AcastAt~rl6a (Ifarprircix) h?lj~srloj~tcras, Stcindnchller, Denks. Ak. Wiw. Wien, LXX, 1900, 494, lthf. I\', fig. 1 (Honolulu). 
&?,rasornct A~l~~s~lr11~teri~x, Jenkins, Bllll. TJ. S. Fi~h Comm., XXII, I902 (Sept. 25, 1903), 478 ( H o t ~ o l ~ ~ l ~ l ) ;  Stlydcr, op. cit. (Jnn. 

19, igo i ) ,  ,533 (Honolnla). 

323. Zebrasoma flavescens (Ben~iett). " Lnipnltc." Plate LIX. 

Head 3.76 in length; deptli 1.75; cBye 4 in hettd; s ~ ~ o u t  I ;  interorbital 3.25; D. v, 24; A. III, 19. 
Body deep, compressed; 1ic:itl drep, c~oniprcesecl, pointetl, tlte upper profile very concave in front 

of eye; snout long, produced, pointed; jaws prodnrect, tho lower inlerior; l i~ls  riltlier thin; 111ont11 stnall, 
inferior; t ec t l~  cotnpressed, rather broad, cdgcs cre~inlate; ~iostrils (.lose together, tlnterior s little lower 
and larger, with a small fleshy flap; clorsal spines graduated to the last, \vhich is longest, 1.25 in I~cad, 
:ulterior tlorsal rays longest, the fourth 1.1; third anal spine longest, 1.75; caudal rather broad, its 
~nargin straight; pectoral equal to head; ventral sharply pointed, 1.2; ventra1  pine sh:trp pointed; 
t-andal peduncle conipressed, itu least depth 2.5; ~ i d e  of mudal peduncle in front ant1 posterior portion of 
side \vith a large tract of Iiookecl villiforti~ prickles; cautlal spine strong, depressible in a furrow bthtwecn 
prickles, 4 in head; scales small, forming a finely roughened surface; lateral line nearly c-oncarrent 
with profile of back a t  first, running closer to it  posteriorly and dieappearing at  patcli of villifornl 
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bristles below posterior dorsal rays. Description based on an example (No. 05034) 7.3 inches~long 
from Honolulu. 

Color in life (No. 03504), hotly and fins everywhere uniformly chrome-yellow; iris same color; 
pectoral sometimes 'with a tinge of goltlen over the yellow and the middle of side of body some- 
times lighter yellow; spine on caudal perluncle white. Another exatriple (So. 03837) had edge 
of spinous dorsal and anterior part of anal fin with a line of bright cadmium. Color in alcohol very 
pale yellowish white. This species is often dark olive in color, but from Hawaii we have yellow- 
examples only. 

We have 3 exaniples from Kailua and 8 frorn IIonolull~, 1 of which is frorn the collection of Doctor 
Jenkins. These examples are 3.2 to 7.3 inc-hes long. 

The young (Zebrasoma virqtrtuln ), is thus described: 
Depth 2.33; D. I r ,  31, its height 1.25 in depth; A. III, 24; 14 teeth in upper jaw, 16 in lower; 

edges of upper teeth contcpicuoosly lobetl; lower teeth each with a strong rnedian point, on each side 
of whic.11 are 2 conspicuous notches; eye situatetl well back. 

Coloration of body brownish yellow crossed by about 25 ~traiglit  bands of deeper color reaching 
the ventral region; head speckled with little blue spots, the end of snout hcing of a deeper rolor than 
rest of head; a more deeply colored lmntl extending from nape across eye; 4 moderate bands extmd- 
ing to lower part of body and touc~hing posterior edge of eye, continuing to base of ventrals, the second 
band reaching to base of anal;,dorsal and anal deeply colored with clearer portions and yellowish 
k~ands obliquely parallel posteriorly; caudal brownish yellow, with the posterior part more deeply 
colored. Hawaii. 

Acaalhurc~apaaescr~ls Bennett, Zool. Journ., IV, No. XIII, Art. 111, 1828, 40, Oahu; Grinther Fifichc dcr Stidsee, IV, 116, taf. 
~.xxrr, 1876 (Society and Sandwich islanda; New Hebrides); Steindaehner, Denks. Ak. Wiss. Wen,  LXX, 1900, 493 
(Honolulu). 

Acalcthurux rhomhrt~a. Ciunther, Cat., 111, 342, 1861 (Sundwich Islunds). 
%abrasoiiia agmia Seule, Oc. Papew Bililiop MUY. I, NO. 3. 1900 (1901) 110, Guam. 
Scopaspai~cace?tx, Jenkins, Bull. U.  S. Fibh Comn~., XXII, 190'2 (Sept. 23,1903), 480 (Honolulu); Snyder, op. cit. (.Tun. I9,1904), 

6% (Honololtl. Puuko Bay, Hawaii). 
Acanthurusvirgatua Vuillunt & Sauvage, Rev. Mag. Zool., 111, 1875, 286, Sandwich Islands. 

oenns 181. CTENOCHIETUS Oill .  

Teeth movable, strongly serrate; otherwise essentially as in IIepalus. Herbivorous species of dull 
coloration; 8 dorsal spines. 

Cfenodm~ Swainsoll, Clam. Fi.qh., 11, 255, 1839 (alrif)osri8); preoccupied. 
Ctmoehatua Gill, Proc: U. S. Nat. Mou., VII, 1884, 277, 279 (atrQosua). 

325. Ctenochetus striatus (Qnoy & Gairnani). ' ' f i k c . "  Fig. 171. 

Head 3.5 in length; depth 1.8; snout 1.8 in head; eye 4; interork~ital 2.75; D. vrlr, 27; A. 111, 25. 
Body deep, short, compressed; upper and lower profiles evenly t-onvex; head tlcep, compressed, 

upper profile evenly convex from tip of snout to occiput; snout long, j:~ws low, very slightly produced; 
lips thin, teeth slender, dilated, compressed a t  end, the outer side crenulate; ~narginof preopercle very 
oblique, angle below anterior margin of eye; interorbital space broad, elevated, c.onv1.s; nostrils slnall, 
close together, anterior circular, with small, thin, fleshy flap, posterior short, slit-like; dorsal spines 
gradnated to last, which is 1.65 in head; soft dorsal with rays of last third produced in a sharp point, 
sixteenth ray 1.25; anal spines graduated to last, which is 2; posterior anal rays producetl in a point, 
thirteenth 1.2; caudal rather large, broad, deeply emarginate, upper and lower raya produceil ill points; 
pectoral broad, 3.25 in hody; ventrals long, sharply pointed, 3.2 in body; ventral ~pincsharply pointed, 
2 in head; caudal pedunt4e compressed, its depth 2.35; caudal spine long, depressible in a groove, 3; 
scales very small, ctel~oid; lateral line nearly roncur re~~t  with (lorstdl profile, running down behind to 
caudal spine; \.cry ~ninute scales on basal portio~is of vertical fins. 

Color in life (No. 03300), side coppery red with about 30 narrow pale blue, so~newliat wavy, 
irregular longitudinal lines; head dark brown; dorsal much like side; anal solid bluish-black; caud:~' 
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coppery hiark; ventmls rosy, blark at  tips; prrtor:ll orange, pa ln  I)c>lo\\-; iris blue snrro~~ndetl by 
orang?. 

Color of an esa~nple frorn Hilo whc.~~ freslk, d:trkis11 I)litc.k, f:~intly str(~:~kc~d wit11 dark reddish. 
Color in xlc.ohol, tlec.1) c.l~oc.ol:~tc. I ) ro \v~~;  snont, jrt\irs, ritlgc of tllcb llc,;id, ventrals and \,c~.tical fins, 

l~lackish; sidc with ahout 40 narrow gl.i~yish I ~ o r i ~ ~ n t : t l  line*, tl~osc. :tl)ovc running up vrrtic:illy on 
dorsal, thosr l)c.lo\v runnitig t lo~v~l  vc,rtic-ally on :III:I~; l)(~ctor:tls t I i l~~ tegr :~y is l~-gre~~i .  I)escril,ed chiefly 
from an rs:t~nplc (Xo. 0:37'"4) from IIonolnln. 

This sl)ec-ic,u, tlesc-ril1c.11 origi~ially f r o ~ t ~  ( ~ ~ I H I I I ,  is r:tthcr at IIot~olnlri, fro111 \vl~irh place \ye 
h a w  I 1  sl)c~c~in~e~t~s, i c.ollcc.tct1 11y 1)ortor Jt~nliil~s. I t  \villi also ol>tl~in(~d : ~ t  ITonolnln hy the Al/hntrow, 
ant1 n 7 c >  h:tvr. :3 csan11)lcs fro111 I<:liln:t, I fro111 JIilo, :tnd 5 f ro~n  ?rT:tpool)oo, II:t\vaii. Oar specir~lc~rs 
artJ 4.4 to i.(i incbhrs long. 

The origintll dc~sc*ription of this sl)t.c.it.s \vxs t1onl)tlcs.i 1):tretl on vclry yonlig c~san~ples. Acnntl~iirrc.~ 
strigoaus, described 1,y JZennett,  fro^^^ I Io~~oln ln ,  is the :ttlnlt of tllc. RRIII(L sl)(v'i(,s. 

A r a ? ~ / / ~ ~ t ~ ~ ~ ~ ~ l r ~ f ~ / ~ ~ s  (.lIloy ck Ci~~illlriril, Y I I ~ I I X ?  l'Ilr~~llic~, Zool., :i7::, 111. ti:!, jig. :I, 1%2!, ~ O I I I I ~ ,  Guam; ('11vi~r 'k V ; ~ l ~ n r i ~ n ~ ~ r ~ ,  
Hint. Nnt. IViisn . ,  s, Y'!), IS:{:, (S~iticl!eic.li Islitt~~ls). r r  

Acnnlhrir~rs slri~ii~sti~ i3cnnct1, Z o o l .  .lourll.. IV,  Nd. S I I I ,  Art. 111, IS"$, .11, 11<11il(, Honolulu; ( ; i ir~(l~cr,  Cat., 111, :142. 1861 
(Rcwl~rtt's lypv) ;  (;iintltrr, I'islal~e drt' Sii(lsvc, I\', I](;, ti~f. i.ssls, li~s. 11 S: (:, IS76 (sn~r~l\\-ic.l~ 

Act~irlhirriis t~tr~llorloet Cll~icr ck \ ' 1 l ~ ~ l l ~ ~ i ~ 1 1 1 1 ~ ' ~  Iris(. Nttt. T'oiw., X, 2.11, 111. .'X!), IS:<:,. Carolines a n d  N e w  Guinea. 
Acf!?!t/~~i~~i.s ( ( , ' / ~ ~ I I ~ I ~ / I I I ~ )  s /rf(~i~sti .~,  S I ~ ~ I I ~ I I L I ~ I I I I ~ ~ ~ .  I)cII~<s. ,\I<. lf'is-. \ f ' i ~ ~ ~ i ,  l ~ x ,  I!IOII, I!I.I ( I I , , I I ,~III~II) .  
Ctcnoch,?'l~is h'lri!tr~siis. .Tcnkii~s. II111i. 11. S. Irish (:OIIIIII. X S l l .  1!l0:! (Stq~l.  ?:I, 1!)0:!), ISO ( l l t ~ t ~ t ~ l ~ ~ l ~ ~ ) :  S ~ ~ y d c r ,  ,IF,. ('it. (.~llll. 

19, 1004), 654 (IIot~olnlr~); Scrilc, Occ. I'i~pers H i s l ~ o ~ )  ~ I I I S ~ I I I I I ,  YOI. I ,  No. :I, lo!), 1!)01 ((:uam). 

Oenus 182. ACANTHURUS Forskiil. 

Body oblong, co~nprcssetl, c.o\~rl~c.tl \\,itll snli~ll ronghisl! sc@:~l(~s; l:til \vitll 2 l:+rg(> immornhle, bony, 
keelrtl pl:ttcs, tlrc~sc entirc>ly \v:tnti~~g ill \,cry young individr~itls; I ~ ( ~ a d  in thc ntlnlt \\.it11 thc forcheati 
prominent, drvc~lol)illp :L w r y  IOIIR horn :tl)ovc tllca chycbs, this \v:lnti~lg in th r  young; trc~tll s~nnll, in 
one ~(xr i~s ,  slightly ( ~ O I I I ~ ) ~ ~ ~ S P C ~ ~  incisors, ~~sn:tlly \\'it11 sorr:~tv ~(igew; vcntr:~l fins inro~rlplrtr, tlre rags 
r ,  3; 11ors:tl wit11 5 or 6 sl)inc>s; aniil ~vitll  2 spincs; i ~ ~ t o s t i ~ ~ i t l  c-:t11:11 ~1o11g:::lt~. 

Tlcrl)ivorons fislles of tllct 1c:tst, Ill(li:tll itnd I'OI~II(ISI:III sc:~s, H O I ~ I P  of the111 ren~:wkal~le for th(> bony 
frontal projc.c.tiol1 :t~ld for tllc l:lrjic. ornate. c:lutl:tl spitleu. 

- - - - - - - - 
flQnoled from Qlcov I L I I ~  ( : ~ i i ~ ~ ~ ~ i r d ,  who rccordrrl the uprricq from Giinm onl). 
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S(rsn?zir~ Ilirfincsqrle, Annl. Nnt~~,re, 83, l R l . r t ;  sr~bstitotc lor Snsn. 
Prio<lo~r (Cllricr) QIIO) ck Gr~imnnl, Toy. Urirlric, Znol., :ti;, 1a.l (nnnnlnfns). 
,\-n.qetfs C l l v i ~ r ,  I ~ < B ~ I I ~ :  ,\11irnir1, 3 1  ell., 11, '271, ?%?!I ~ ~ o n l i ~ ~ ~ r ~ t ; . ~ ) .  
PriocIon/;1~11//1!/8 l % o ~ ~ r ~ p ~ r r l e ,  I)c?Lril~. 3ic-toil. ,\II~III. Vest., ;M, IS:<:$ ( f i~&~r~r l (~ l ! t s ) .  
hrrris Cllrier & Vtrle~~cicnnes, Hint. Sirt. I'ois.;., X, :<01, 1X:i.i ((~n{/inostc~). 

fi. CII . I I~~ILI sl)illfs K P I I ~ ;  ior~I11.ir~l wit11 IL  P O I I I I ~ ~ C ~  I )~~~II~I( :TILIICC. 
h. (:ol(~r rrtv~rl!. ~ I I I ~ I I :  I). Y, 2X .............................................................................. incipicns, p. .lifl 
hh. Color us~~r~lly ~noltlc(l ;  I ) .  YI ,  27 ....................................................................... hre?~irost~in, p. ,101 

nn. Cnodnl s11i11es blue; ff~rchei~(I i r r  irilnlt will1 11 IOIIK 11or11; 1 ) .  Y I ,  30.. .................................... linicovnis, 1,. .102 

326. Acanthurus incipiens Je~ilcit~s. Fig. 1 i5. 

lleatl 2.75 in length; tleptli 2." ccyc 3.4 i l l  Irc:id; rnont 1.4; irrtrror1)it:tl rpac.cb 3; I). r ,  28; A .  11, 
2;; 1'. 18. 

liotly ol)long-ov:ite, c.oti~prcssetl, t11t. preatc~st tlr11tl1 nrit1c.r t , l~irt  tlorr:tl sl~irlt.; I~c>:rcl s l~ort ;  :untcarior 
~wotilc  fro^^^ tip of sllont to front of c,ycx csoncaave, it (1istinc.t pro~i~itlcnc.c~ in front of cyc. a t  I c \ ~ l  of its 

lower I)ordrr, fro111 w l ~ i c ~ l ~  t l ~ c  prolilc. is ~ ~ c ~ a r l y  str:iigl~t 10 origin of tlorml; ~ c ~ t t t m l  olitlinc strongly 
ronvcls fro111 tip of snout to 1):isv of vct~tritlh; (1nrq:rI :l11(1 ~t*r~tr:tl o t~t l i~~(bs f r ( m  r~rigit~ of d o r ~ a l  a n d  
ventral fins to l ~ t ~ s c  of c8:tntlal ])c.tlrtnc.lr c:~c'li i l l  :a lo~ig low c,nr\.c%, 111oh1 (30~iv(x  iatlt(,riorly; 111~ad rliort; 
snont 1)lnnt; ~llontli stnwll, I~orixo~~t:tl, l)c.lo\v :isi~ of l101ly; j:tws (>:1rl1 \vit11 :I S ~ I I ~ I P  sr~i(,qof finch, s11:1rp, 
c~lo~c~-ac~t, fint.ly rc~rrni:~tc ranir~c. t c~ . t l~ ;  a sl~ort-c*nrvctl groove in front of cbyc I~c~low ~ lo~t r i lq ,  its length 
2 in rye; gill-opcliing lorig it1111 i~lditluv, clstcnding far :~rltrriorly, tllcl n1)pt.r c't~tl :tt vcrtic-211 of first 
l o r  i t ;  i t r r i  I i t  s t r o  o v ,  I 1 1 i i 1  r i g  1 1 v  I3ody rougl~ ~,csl\~cty; cvtc.11 
piti(, of c~xndal petlnnc.lr with 2 rcry low \~(.:tli 11orny pl:itcs, ~vithout ajrinrs, tIt(~ (listtinrc, 11~'1\v(>c~n 
t11c.m l..i to 2 in eye; first dorsal sl?inc r;tther stror~g, mot1er:ttely r o l ~ g l ~ ,  its length I . ' i  in llratl; ot11c.r 
dorfi:tl spines a n ~ o o t t ~ t r  and Inorc ~lerltlrr, t h r  f i f t l i  2 in hc~atl; soft ilorral not high, tllc r:tys of :tl~o~lt 
mliforrn Icngtl~, the lo~rgcst :~hout 2.5 i r ~  he:~tl; ilnal ~ p i n c ~ s  rathtbr sllort ant1 ~lc~nt l r r ,  tl1c1 sec.ont1 c~111:tl 
to 11i:lrnrter of orlit ,  *oft anal ~ i ~ n i l i t r  to ~ l o r ~ t l ,  cc111:tlly Irigl~; c.:tntlal ilccl,ly c~r~~:~rgin:ttc., tlicl frcv. c~clpc~ 
of tiic. 2 lo1~e.r ft~rrning :t 1)rontl :tr~glc; nl)pc'r lol)c. of tl~cb c*;inil:iI Q C ) I I I C \ \ ~ ~ I : ~ ~  th(h lotig~r, i1~1 1~11gtl1 
riearly ccln>iling Irc~atl; ventral spine? ~notlcrate, rr:trhing lmqeof first anal spine, their Iellgtli 2 i t 1  lieatl; 
pectoral short, its length a little less than snout. 
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Color in alcohol, pale tlnsky olivaccons, lowcr parts palest; tlorsnl anil anal with pnle purplish 
brown, ~nottletl with lipl~tcr; tbtlgc. of dorsal m~t l  anal rnc.11 with n narro\v 1)lnclrish l~ordcr, ctlpecl 
posteriorly with \rhitish; t8:un1al tlirty l~rownish, nnrro~vly rdgcvl wit11 wliite, vrntrnls ~vhititih, tlnsky 
nt tips; pectoral dusky at  b:~sch, ligl~tcr a t  tip. 

Thc only lrnown exa~nples of this q)rcies :lrC the type ohtnillctl I)y 1)octnr Jmlrins a t  IIonolulu in 
1880, a fiingle cotypc secured l)y tile rllbnlros~ a t  Ilonolnln in lS!)O, :md 2 specilnt~ns which we Ilavc 
from Samoa. Lrngt l~,  12 in(-IIPR or 1 ~ s .  

Acn?rthrfrrrr i?rril)it.?rc .Ictlltinq, Rull. 11. S. l"in1 Coinin., SXTI, 1902 (Scpt. !!:I, 1003), 480, lip. 32, Honolulu (Type, No, h070i. 
TI. S. N. 11.; csotrpe, No. 772li, I,. A. .Ir. Tinir. RTne.) ' 

327. Acanthurus  brevirostris (Cuvier fi: TTnlcncienncs). " AFnltrlolo." Fig. 176. 

IIead 4 in length; tlcpth 2.5 ; c'yc 4 in hcntl; sno11t 1.6; intororl)it:112.!); I). 1.1, 27; A. 11, 3s; P. 16. 
Body ol)lon~ovntc, the tlorml ant1 \.cntr:~l ~>ro(ilcs cqunlly rnr\.ctl fro111 vertical at l):~sr of pectornl 

to caud:~l ~)etlnnt*lr; n long pc~intctl I~orn rstc.ntling Eor\v:lrtl ant1 very slightly c1o~vnn.artl f ro~n npper 
~nargin of c y ~ ,  its tlirec.tion nclnrly 11:tr:tllel wit11 :t.tis of l)otly, its lengtll rrlnal to (lintmice from tip of 
snout to anterior edge of pupil, its inferior cbtlgc :tl)out one-fifth gre:ttrr than diameter of orbit and prb- 

Pm. 1Sli.-Acnnth?rrrl~ h?ri~irosl?*is (Curicr & \'nlcncicnncs): nItcr Urir~llicr. 

jcc.ting 1)eyontl snout n tlistmire ncnrly cxcl~lnl to tli:unc>tc,r of cyc; I I I O I I ~ ~ I  very sm:rll, horisonfal, ~ l i g l ~ t l y  
I)olow axis of 1)otly; cnc.11 j:t\v wit11 n ~ i n g l ~  srrirs of ~ l ~ o r t  t~lost~-q~t 1)lnntly pointcct t~:uiit~c.q, tIl(.ir 
e t lge~ faintly ~rrrulntc; :% short, rnr\~ed jirr~o\~c\ l>(~lo\v nostrils in front of t y ,  its lcngtl~ 1.4 in c.yc; gill- 
o p e n i ~ ~ g  10ng :i11(1 1n11t-11 (-11r1w1, t 1 1 ~  n~~tt>rior  arm (~xtr~itling for\v:trtl to v(>rli(-:~l of nostrilv, l e~~gt l t  of 
slit equal to clistmlec from tip of siioni, to posterior ctlgc of ])npil; :L s h ~ r t  g r o o ~ ~ c  estc~ntlinq nl>\vard ntl(1 
forwnrtl just 11nc.lc of nnglt, of inontl~, its Ictigtl~ 1.4 in (,yt,; intcror1)itnl sp:ltSc mthcr I)rontl, conrcs, tlrc 
~netliau ritlgc srnrcc.ly :~lqrcxring nntil on occipnt. 

l3otly ant1 hcntl sn~ooth nntl ~~olvctjr wlren strokctl fro111 Ilmtl l ) f i ~ l i ~ n ~ t l ,  1)nt w r y  ro11g11 in oppo- 
site tlircction; cncll sidc of cnhtl:~l ~~c t lunc l r  with 3 motlernto bony l~lntc>s, mc11 1)I:tte \rill1 n rrlthcr 
11igI1 mctlinn Irccl, l ~ i g l ~ ~ s t  nnt(>riorly, not liooketl in : ~ n y  of nnr s p e r i ~ n ~ n s ;  I:lteri~l linc' (*o~nl>lt\te, nplwar- 
ing as :L slight ritlgc or rnisctl tnhr, nrrlietl ~ o l n r \ ~ l i n t  nl)ovc~ t h r  prctnlnl, tllcnc~t~ follo~ving c*nrvntnrc> of 
t 11c 1)nrk to m u ~ l : ~ l  pcdn~iclc. 

First dors;~l spinc strong, roligll lntc~mlly, slightly brontlenrtl townrtl I):~sc, in.sc.rtc,tl in lront of 
npper end of gill-opcniiig, its Icnqth 2.2 in l~c,:~tl; s(~t~on(1 ant1 t l~ i rd  tlorqnl spine8 a little longcr, 
fonrtl~ to fiixth x littlc sllortc?r, thct spines n1tcrnatdy stronger ant1 \veakcr; tlor~:11 P:LJ'S \ve:~lc, tlleir 
length about equal to that of the spincs; nnnl spinrs slcntler, tho sceontl the longer, :tl>ont 1.4 in first 

p. c. n. 1!>n3-.r; 
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dorsal spine; cautlal ernarginatc, the distal edges of the lobes forming a shallow reentrant angle, the 
lohes not producetl, their length :ibout 1.2 in head; ventral spines slender, their tips reaching base of 
secontl anal spine, their length 1.9 in head; pectoral moderate, 1.4 in head. 

Color of nearly fresh exarnple (No. 03351), blackish olive; side of head and body covered pro- 
fusely with stnall 1,lack specks; fins all brownish black; caudal palest, a 1)lack blotch on its base, the 
etlge dark; iris pale yellow. 

Another example 7 inches long (No. 03398), when fresh, w8s dark drab, almost dove-color above, 
paler l)clo\r; a pale horizontal streak below eye, which shows faintly as a pale lateral btreak; caudal 
petluncle ant1 spines of same color, dorsal and anal unmarked, the spines drab, the lnrn~branes darker; 
c.alttl:~l tlnsliy a t  base, tlien broadly creamy, the posterior edge blackish tlrab; pectoral ant1  ventral^ 
also tlral), the edge paler; no yc~llow, blue, or retl markings or slmdes+.nywhere; posterior etlge oi 
c-sutlal 1)lac.k. 

Still another exarnple (No. 03538) has the general color dark brown wit11 bluish showing through, 
thc. I)lr~e being cvitlent on lowcr parts of body, over the head, breast ant1 helly, and on region along 
edge of opercle; fins with a ilistinc+ly bluish tinge; side of body with many transverse rows of dots 
?ntl rliort harr of darker I)ro\t-n. 

The specie8 nlto\vs considera1)le variation in fo r~n  and color, the former varying much with age. 
111 our stnnllert intlivitlrials the tlepth is greater (2.25 in length), tlie back is somewhat more arclled, and 
the horn i.3 shorter, not projecting beyond the snout. Not until in  examples about 8 inches long does 
it project beyontl the ~ n o r ~ t ,  ancl in sotne individuals 9 inches long it  scarcely projects. In  the young 
(7  incl~es) the car~dal spines are very small and weak. They usually, but not always, grow stronger 
with ngc.. Tlie distince 1)etiveen tlirtn varies sotne~rhat. I n  one example (No. 05668) they are rnuc.11 
closc~r together than in others of the same size. 

The cbolor seems to vary witliout reference to size. Most of our examples in alcohol show few or 
no dark spots or vertical bars, while one 11-inch example (No. 03354) is profnsely covered on head 
and body wttli small ronntl black spots w11icl1 on posterior half of side tend to arrange themselves in 
vertical bars. Another example 8 inches long (No. 02968) is almost without spots, but has ahout 25 
rather distinct (lark-brown vertical lines. 

One example (KO. 02968), which har? been in alcohol a year, still shows tip of tail ~r~lphur-yellow, 
pale within; side with vertical tlarker lines. These variations are all within the spec*ies. 

1)escril)tion basetl chiefly on n specimen (No. 05668) 11 inches long. 
This fia11 is of wide distril~ution, l~aving been recorded from Ceylon, the Malay .irchipclago, Macas- 

sar, Atllbt~yna, Port Itwolrition, Anc,ityom, ICingsmill Island, Tahiti, and the IIaxaiian l s land~,  in 
whit.11 latter region it  is not rare, tllougli previously rc.cordetl only by IJoctor Jenkins. Our rollec+tion 
contaii~s 12 examples (4  obtained by Jenkins), rill from ITonoluln. Speei~nens were also obtained 
by tlie illbtrl~~ons nt IIonolulu. 

IV(LRPIIX 71).f!#~ironll~is Cllvier & Vnlell~icnnc~, TIist. Xnt. Poiss., X, 255, p1. 291, 1835, no locality; Giintllcr, Cat., 111, 849, 1881 
((:eylon; I \ I ILI I I~I~I I  Arohi~~elngo; Mncr~swrrr; Amboyn~~; Fort Rcsolntion; Aneityunl); f i i t l ,  IFisc+ic dcr Siidsee, I\', 
1'21, pl. I .XXIX,  fig. A, 1855 (Kingsmill Island; Tahiti). 

Accurthuvrrs brrr~iroxlri*, Jrl~kinn. lj111I. U. S. Fi~ll Comm., XXII, 1902 (Sept. 28, 1903), 4x1 (Hono l~~ lu ) ;  S~lyder, op. cit. (Jan. 
19, lW4), ,534 (I-Ionoll~ll~). 

328. Acanthurus unicornis ( Forskkl). "A'crln." 

IIeatl 3.9 in length; depth 2; eye 4 in head; snout 1.2; iriterorbitR13.4; D. r r ,  30; A. 11, 28; P. rv; 
V. I, 3. 

Body short, deep, ancl compressetl, elcvated anteriorly, highest a t  beginning of dorsal; snout 
pointetl, usually projecting behint1 the frontal llorn; protile of snout straight from tip to the 'ong 
bluntly pointed or conic horn which projects fox-ward and downward from preocular region, this Iwrn 
varying greatly with age, most prominent in the adult, srarcely developeti in the young, in which it  
appears merely a,4 a blunt projection, the upper profile of the snout being concsave; teeth s~nall,  
bluntly pointetl canines, not serrated, (*lose-set and slightly recurvetl; a short, nearly vertical shallow 
groove in front of eye untler ~iostrils, its lengt l~ equal to half dia~r~eter  of eye; gill-opening long. 
oblique, strongly curvetl, its length tlrarly equaling that of head; origin of dorsal fin over upper entl 
of gill-ope~ling; dorsal spines strong, rough, the first 2 in Iteatl, the others successively shorter; dorsal 
rays slznder, weak, the longest about equal to first spine; origin of anal fin under base of sixth dorsal 
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spine; anal spines short, abont 2 in first tlorsd spine; anal rpys short, 1.25 in first dorsal spine; caudal 

deeply lullate, tll*? lobes poi~~tct l ;  ventral ~ l r i ~ i o  rough, sharp poiritetl, 2 in I~ewl; pectoral sl~ort,  1.4 in 
held, Skin unifortu. rongh velvety; car~tlal jretlr~ncle with 2 low, s1il,iniferons plates on each sitle, dis- 

tance between t l~enl  abont two-thirds dittrneter of eye. 
Color in lile of a spec-imen (No. 02980) 12.5 inches long, dirty olive, paler below; top of head ancl 

horn (lark ol~vaceous; caudal spines pale blue; dorsal fin pale blne, crossed 1)y about G narrow pale 

yellow lines, c ~ ~ r v i n g  upward ant1 backward, edge of fin 11arro\v1y I)lue; anal sitnilarly ~riarked, the 

blue border broatler; caudal dirty olive, darkest in the center and on the upper ant1 lower ~nargins, 

posterior part 1mle olive; pectoral pale, brow11is1~ni1derneatl~; axil pde, with 2 or 3 stnnll blue spots; 

ventrals pale. A n  cxalnple (No. 02997) 7 jdrl~cs long, did not tliffrr particwlarly from larger rsatnples; 

gener:11 color 1)ale olive, yellowish antcv-iorly; snout and top of heail back to tlorsal l)lackisl~; dorsal fin 
pale orange, cros~ed by narrow pale blne lines, the fin etlged \vith 1)lne; anal pale orange, \\.it11 2broad 

pale blue bantls, a narrower darker blue banti nt ctlge, with a narrnw \I-llitisl~ border; ca11dal dusky; 

pectoral pale; \,entrals w~hitisli, (larkis11 at tips; iris silvery, whitish yello\v, a dark spot above ant1 

another below. Anothcr esa~nple  (No. 03449), had the upper p ~ r t  of the body gray, the lo\\,er part 

yellow forward, with golden tinge along region of mlal; dorsal fin dirty yellow, wit11 very Ilarro\\' blue 
bortler; arm1 goltlen, wit11 2 narrow I)anrls 01' I)luish white ~)nrallrl wit11 outline of body, onter bortler 

sanle as tlorsal, wit11 narrow blne line; caudal grayish; vrntrals yellowisl~; pectoral colorless. An 

esatnl)le fro111 llilo \vhcn fresh was dirty olive, ~ p i n c s  violct blue. 

Color in altsollol, dniky \)rownish a\jo\le, paler helow; cnuclal epinrs black; dorsal fin ilnrk \)ro\v~i 

along L)asca, the ~ i ~ t ~ ~ n b r n n c  s above lighter brown crossed by lmle bluish  tripes extentling n~nr~artl  and 

backward; anal siniilar to soft tlorsal; ventrsls ~)al@, dusky :lt tip; pertoral dnalry. 

This curious ancl interesting fish is sbnndant among the Ila\v:iiian I ~ l a n t l ~ ,  a~itl is n*itlely 

distributrtl in the tropical I'acsific+ atid the &st Jntlies to the Rcd Sea. Jrttlcins oltt~tinc~l 9 rs:u~~pleci 

a t  IIonolu111, ant1 we hare 10 fro111 the smut. place; also 3 specinlens from Ililo. The illbalroas found it 
at IIonolulu and at  l'aako Bay, IIrtwaii. 

Onr speri~ni>ns are 4.5 to 14 inches long. 

Cl~z1odo?t ~l?licoriiis Porskkl, ncscript. Animal., 03,.1776, Djidda. 
Jfo?~ocn'ox vnii Schneider, Syst. IrStlth., 181, 1801, no locality. 
illonocnos binoilcnltis Schncidcr, S;st. Irhth., 1E0, pl. s1.11, IXOI, shores of Arabia. 
n'r~r;o.frnr~tiror?tis Lnc,i.pOdc, IIist. Nirt. Poiss., IrI, lm, 10(i, pl. VII, fig. 2, 1801, Isle of France. 
Acu?rlh?~vtts ?a?licnr.?ii.s, Shn\v, (:cn. Zool., I V ,  074, 111. 60, 1803 (Iniliun n ~ ~ d  Ambinn seas): Jet~liins, B~rll. IT. S. I"iu11. Comm., 

XXII, 1!)02 (Scpt,. 23, 1903), 441 (IInnolnln); Sllyflcr, 01). cit. (.Ian. 10, 100.l), 534 (Ilonol~~lrl; I'r~nko D t ~ y ,  I l t i ~ \ ' r ~ i i ) .  
Ar;l~;81rVlt~ 1~itirf117ti~. Riippcll, Atl. Itci8. NOrc1. Af. ,  Ipis(*l~., 00, 18'8. 
N~LSCILX III~I,~;c.IJ~?L~J Cnvier in (;IIC~III nrenovillc, Ioolt. rcg. nnin~., g1. 35, fig. 3, 188044. 
Nf~nnrx frr~iilico~?tix, Commcr8on in Cnvicr B Vnlent:ietl~~cs, Ilint. Nnt. Poiss., XI, 259, IS:15 (Islc ol I*r,it~c-c; \\'iligion; Holrrbou; 

Tnlliti; C~~rolil~cs: QIII~III: Stb11ilmicl1 IRIILIICIN; Red Yon nt 1)jeilrl:~; Cnpc hlol~~r~~uncil). 
Nnsei~s oli~~arel~a C\lvier "i. Vnlencic~~~Ics, IIist. Nnt. I'oixs., S, 29S, 1K3.5, Tahiti (young). 
C711f.lorlon oIiunr!rux, Solrllldcr in CIIvicr & Vrrlcnfienlle.~, IIist. Nnl. I'oiss., S ,  2XR, 1835. 
II~t~~l)irr~is mn~toraroh. For~tcr, ncscript. hnimnl., 1Ed. I~it~hte~~stcin, 21!1, 1844, Tahiti. 
Acmir~lr?ts n'g!fl~l!ri.s Oronow, Syst,. Nnt., ICil. Gmy, 101, 1854. Red Sea. 
Acro?r?orrs c'or?~i!/rr Gro~low, Syut. N~rt., 1Cd. Gmy, 192, 1854, Red Sea. 
NUX~'Z(P ?(I~;co?'I~;s, Giintller, Cal., 111.318,1Sl;1 (C:c~lon; lFn!nklnrlA Islnntl: ltefl Sen, Ancitgnm), Qiinthcr. Fiachc derSC~<lsec, 

IV, 118, tnf. r.sx1711~, figs. 1 to 4, 1876 (T~~hiti; 1~111. 13OS., 1,ollx. lJ(iO I+'., not'lll o l  S~~i:irly IHIILII~IS ( I t~d  SCIL to S I L I I ~ .  

wich lslmidp); Strcutn, 131111. U. S. Nnt.. hlnr., No. 7,(i%, 1M7 (IIo~lolnln); Slcinci~lchner, I)enks. Ak. \lriss. Wicn, LXX, 
495, 1000 (Ilonolnlli; LILYRIIII). 

JIololtorcros ~siticc~vnin, Bowler, I'roc. Ac. Nnt. Sci. Phila. 1900, 613, (Snn~l\vii:h Tnln~~(ln). 

Oenus 188. CALLICANTHUS Swainson. 

'rhis genus differs from Acntzthurus in  having no horn ul)on forcl~cncl. Tail \vit,l1*!2 bnny plates, 

wit11 or without spines; dorsal spines 5 or (i; teeth not serrulatcl. Not \,cry (1istinc.t f h t n  Acuntlrurrts. 

Cnllira?tth~is Smninson, Nat. Itist. Fishes, etr., 11, 259, 1839 (clrg(c?~x). 

a. Caudal spi.~c~ ~(~1~rIct illternrbitnl rnmp~rt~livt~ly narrow, 111m111 3.4 in henil: hend miU1 nn orange or yello\v line from 
eye to nngle of mouth . .. . . . . .. . . . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . /i/~c~atrts, 1). 401 

aa. Caudal spines gray; interorbitt~l wider, 3 in head; heail will1011 t orttngc or yellow line.. . . . . . . . . . . ? ~ I I * ~ I I ] I ~ H O J I ~ I ~ < > ? I .  1). 405 
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329. Callicanthus lituratus (For~ te r ) .  I'ltttc! 1,;YJt antl Fig. 177. 

ITeatl3.8 in length; tleptli 2.2; eye 5 in heatl; snout 1.2; interorhital 3.4; I). YI, 20; A. 11, 30; P. 10. 
I3otly ol)long-ovate, the greatc4 tlrl)tll nt haw of tliirtl tlorsal spine; dorsal ontlinc n ~ a r l y  str:tigl~t 

from tip of snont to origin of tlorsal fin, thence in a long low curlr(. to rautlnl 1)rdunrlc~; no horn or 
prornint~nce on forchcatl; vt.ntral outline strongly convex fro111 posterior part of ellin to origin of anal, 
thenre cnr\,etl l~r~ifortnly wit11 the bat-k; chin strongly concave, the snont projecting; month sm:ill, 
horizontnl, in line \\,it11 asis of 1)otly; jaws each wit11 a single series of close-pet, l)lnntly pointetl ( ~ R I I ~ I ~ C S  

of moderate. size, the etlgi's not srrrnlate; groove in front of eye short, not half length of orl)it; gill- 
optwin:: long and ol~liqnc, csqnnling snout, its npprr cntl in line hetxvren npper l)nse of prrtor:il ant1 
I l a~e  of secontl tlorsal spine; intcrol.l,ital t,renly c*onrex, the preornlnr rdge of orbit pon~e~vhat prorn- 
incnt. I3otly vclvc~ty; c~ac~li sitlc of rantlal pet1111ii-le with 2 strong horny plates c:tcli wit11 n strong, 
I~roatl flat q i n e  cnr\~etl for\$ard, tllt.se little tlcveloprd in thc young; in the c~xamplr npon \vhii-li this 
tlesrription is rhiclfly I)ased (Xo. 0341):3, 12.25 inrhrslong), tlii.se spines :trc nrnrly as witlc at I)nqc as 
Irigll, the rhortl of tlic ~ ) o ~ t e r i o r  etlgc. 1)ring longer th:m orlit;  distance. I,etwc.erl tips 3 in hcwl; first 
dorsal strong, l)roatl at base, rugouc, its lcngth aljout 2.1 in Iicatl; dorsal spines I~c~tc~r:~cn~ltlions, nlter- 

natcly strong ant1 ~~ycnk on opposite. sitlcs; tlorwl rayq s o ~ n ~ ~ l ~ a t  l o n g t ~  than th r  spines, especially 
:tntt~riorly; anal spines s l~ort t~r ,  of a1)ollt (YIII:II lc~ngtli, n1)ont 2.f; in 11i~:~tI; ventral spincs strorl~, rc;lc.11- 
ing rnitlwny 1)i~twcon l~ascq of first :ultl scrontl ;tn:ll sl)ines, their It.ngtll 2 in Ilc.atl, ~)ecstornl l o ~ i g t ~ ,  1.2 
in I~erul; mntlal evenly Innate, the lo1)i.s greatly protl~~t.c,tl ant1 filatnmtons in tlir atlult 111:rle 1 1 i t b  iiln- 
~ncxnt~ in an examl)lc 12.25 i r ~ c l i ~ s  long (NO. 03493) l)eing:3.5 tirnt~s length of niitltlle rays; in ~ p e c i ~ n r n s  
Nos. 05:379 and 05381, w1lic.h are nrarly of crlnal sizt., the fortncr has the. lol)es more than 3 tirrie~ thth 
tnitltllc rays, while in tlie latter thry are not :lt nll filan~t~litous, the fin l~cing simply Illnnte. 

Color in life (No. ORRUG), nearly uniforrn I)l:tck, slightly o1ivarc.o~~ I)elow, a lemon-yellow stripe 
in frrlnt of eye for\vsrcl on snont nntl curving tlo\vnwartl just I)ack of :ingIe of ~norlt,h; another ycbllo\r 
stripe 1)eginning hehint1 eye extentling ilomn\vartl as n narrow linc? along ctlge of preopcrcle, then 
curving forwart1 antl joining the othclr near angle of lnouth; lips orange; I~renst and l~clly to anal with 
a lemon-yellow strip(. 1)lcnding into thc gc,rlrral color; base of anal I)urnt urnher, tlicbn (-hanging to 
yello\vi~h, then very 1)1:~t~lz, the ctlge tipptatl with light 1,lnc.; spinc~s on canrlal petluncsle 8c.t in a t1cc.p 
orange-yellow l~lotch, the spincs thcmsc:lvrs 1)lnckish; cautlal l)lnoltisli, tlie protlucctl rays entircly 

a By error nsmad A c ~ ~ ~ ~ ~ ~ I T z L s  lrnicornis an plnte. 
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black id^, but the rest of tllc crescent with :L Ihnd of yellowisl~grcen  boot ILY witle w pupil, tlie edge 
t,ippetl \\,it11 white; dorsal black, with wl~i tc  stripe on distal portion cstel~ding fro111 tirst ray to end of 
fin, outside of which is a very narrow ljlack btripc, the edge narrowly tippet1 wit11 \vlrite; dorsal spines 
black, the 111embr:rnes blaclc except edge of last 3 n~c~nbmnes  w l ~ i c l ~  is \vhitis11. An exanlple (No. 
0'3505), taken at  lionolulu July 27, had the body dark I)rown; an orange-yellow line froill eye to 
angle of moutll; lips orange; line on breast ant1 belly orange; postoculirr region anti between eyes 
solnewllat yellowish, anal plates orange, the interspace wl~ite, the sl)ines brownisli; dorsal tin black, a 
hright blue line on body a t  base, a narrow wllite line near ~nargin, the edge hlack; ca11d:ll dirt brown, 
:I subkr~ninal  yellowis11-green creschent; anal orange on outer llalf, shading to yellow on inner third; 
\vntrals orange; pectoral dirt brown. 

Another exalilple (No. 03493) had color in  liCe olivaccous, blackisll above, a goltlcn patch about 
ant1 bcllind eye, ir golden line thence forwarcl and do\vn to angle of 111outl1, joining tllu wliite cdgc of 
ol'erclc and the orange jaws, rr pale blue stripe at  base of dorsal, tin black \\.it11 I)road wl~i te  upper part 
and sonle yellowis11 streaks on the white, edge blackish; caudal spines derp orange; caudill blackisll- 
olive, cdged with olive witllin and tlien white; anal yello\visli-olive, tlien bright orange, its edge black, 
tipped with white; ventrals dirty orange; pectoral olive and black. 

The c3oloretl plate in Giinther'a l'ische der Siideee belongs to (hNictr~~tltus garretti (Seale). \1'e llave 
both gurrdti and lilurut~ts from Samoa, but can not decide wllether they are reitlly tlistinc~t sljecies. Tlie 
blue line a t  base of dorsal is characteristic of liturclluu. I t  is wanti~lg in gclrretti. If qurvelti is valitl \\re 
11ave sl,ecimens from liawaii. 

Tllis appears to be one of the most coiillno~l fislies of this firlnily arnot~g the liawaii:~n Islal~ds, 
tllougl1 i t  has been previously recorcietl ollly by GC~l~tlier, Steindachnsr, and Jenkins. I t  is tt ~pc.c*ies 
of wicle distribution, ranging fro111 tlie lied Serb tllrouphout l'olynesia. Gilritller recordetl it froni 
Tahiti, Aneityum, Malayan Arcllil)elago, lied Sea, and the lluwaiiun Islantls. ant1 Cirloy and Ci:rimartl 
fro111 Gua111. 

I t  is represented in our collections by 26 specitue~ie f ron~  IIonolnlu ( 7  o1)tainetl 1,y Jenkins, 1 1jy 
Wootl, ant1 3 by tlie Albutroxs in 1896), 1 fro111 IIo~iunl>g, l<ona, itntl 3 frolu Ililo. Otllers art1 in tile 
.Ilbrrtrosu collections fro111 1-Iorlolulu and l'uako Bay. Our 30 exanlples are 6 to 12.25 inellus long. 
ICnown also fro111 Jol~nston Island. 

~ I c u ~ ~ l I i i i r r ~ n  liti~rutud 131oel1 't Scllrleider, Syrit. Icl~tli., 216, 1,401, no locality; uftcr lW8tcr. 
.~tcctrillirirris harl)lsrus SIIILW, GCII. Zool., I V ,  3S1, lX09, Indian Seas. 
Aril,isut'iis rcirolhrccvii~ri Qnoy 'Cz G ~ ~ i m u r A ,  Voy. dc! I'Un~llic, Zool., 375, 1'1. 63, fig. 1, lh24, Guam. 
Ay~is~irirsclcg(yi.s ltiippell, Ati. Ifci~. Niir~li. Ai. pisoll., lil, trtf. I(;, lig. 2, I82S, RedSea. 
l'rioil~irrrx e o ~ i ~ ~ i e  Lemoll, Voy. Ctrq~rillc, Zool., IT, 151, lR30, Tahiti. 
Nuacria litrrrutax, Cuvior B Vnlc~rc!icn~lcu, IIirit. Ntlt. I'oisu., X. 282, 1835 (Tulriti; New Ircla~~d; Illea; C l l ~ l f  of Stleg; isle of 

Fruncc); Giintller, Fischc dcr Siicisoc, I V ,  12.1, pl. I.x.usil, 1875 (Society ~ t l t t l  S ~ ~ t ~ d \ ~ i c ~ l i  ~sI&II~Is): Sl~litl! ,t S\VIL~II ,  
I'roc. U. S. Nat. hlus., V ,  189, 18ti?, (JO~IIISOII Iylund); Stei~~ducl~ncr, 1)enks. Ali. \Vixu. \\'icll, I,SS, ,I%, 1 ~ ~ 0 0  
(Irollolulu). 

lictq~roria lilicr(rt1i8, Forliter, Ucricript. Anirnal., 518; Forlitcr in Cuvior ~t Vt~lo~rcic~~t~es. Hixt. Nut. l'oiss., X, PS", 18~5. 
I \ ~ ~ S C ~ L S  cu~oli~~uruii~, C~lvicr cYL \ T ~ b l c ! ~ ~ c i c ~ ~ ~ ~ c s ,  Ilisl. N t ~ t .  I'oiri~., S ,  2x7, IS35 (Uuam). 
.I$Ji8rlv~~s lilrirutii8, ltlil~i~eli, NCIIO \Virbc!ltl~i~re, Fixell., 130, 1S3X. 
, l [~~wccro~ lilnrcilris, Sculc, Occ.nsio111~1 1'1~11crs Iiirllol) blunc111r1, 1'01. 1, No. 9,  11:i, 1901 (Agxiia, UI I I I I~ I ) .  
~tlZicu~~t/rr~s lili(r(1tt68, Jef1Ici118, 131111. U .  8. Pis11 (~olr1111., XXIJ, 1902 (Scpt. 23, 190:i), 'IS1 (II~)IIoIIII~I); firiyclcr, I .  v. ( J ~ ~ I I .  ] ! I ,  

1904), 531 (IIo~rololu; I'uttko HILY, I ~ L L \ v I L ~ ~ ) .  
? ~ ~ ~ J I L U C C W ~  !,icn.ctli Sculc, Occ. l'apcrs Bisllol) M u ~ . , V o l .  I, No. 3, 112, 1901, Agaiia, Guam. (Type, No. 216, 13. 1'. 1%. 11. (:otl. 

A. Seule.) 

330. Callicanthus metoposophron Jer~kins. Fig. 17s. 

lieacl 4 in lengtli; depth 2.5; eye 3.5 in Ilcatl; snout 1.9; interorbital 3; 1). VI, 29; k .  11, 30. 
Botly rat l~cr  oblong, greatly con~l)resuetl, tllc gl.eatc.nt clcptli nntler lrrsl tlo~*nal npinc; :tnteriur tlorsicl 

prof le strongly and evenly convex fro111 tip of snout to itbout foartlt dorsal ray, entirely \vithont llorn 
or  protuberance of :tny kind, tlience less convex to caudal ~edunc le ;  ventrt~l outline silr~ili~r, but less 
convex; snout ra t l~er  short; nlol~tli small, Ilorizontal, sliglltly below axis of body; teeth sn~all,  slender, 
close-set, trnd pointed, not serrulate, in a single series in eacl~ jaw; a short lunate groove in front of 
ey6, its length equaling that of ~naxillary; gill-01)ening long ttnd ol)lique, the lower nrnl extentling f:ir 
forward, tliu upper end on a level with lower edge of orbit and directly above upper bme of pcctolnl; 
interorbittll space moderately broad, tlie 2 sides meeting at a broad, roundetl angle. Entire bociy and 
head finely granulated or velvety; each side oi caudal peduncle will1 2 weak, l i ~ l e d  llorny plates, the 
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tlistance l?et\veetr thenr 1.4 in eye. First tlorsal spi l~e strong, rougl~chn~tl laterally, insertctl id)ovr 
gill-opc>ning; other d o r d  spines slentler, nearly slnootlr, 1)ointFtl, t l ~ e  tl~irtl  longest, its lt.ngth ;~l)out 
cclrtaling tlritt of st~out; clorsal rays slcnt1t.r nntl wcnk; sl~ortcbr iltan tl~c, sljitics, t l ~ e  longest :~l)out 2.8 
in 11e:~d; :1n:i1 sl)i~rey sl(>trder and pointe(1, the secontl n little tlre longer, it.: Icngtlr eqn:lling diatttc~tcr 
of eye; ctrlal sit~rilrtr to soft tlorsal 1)nt sotncwhat lower; car~clal t1rel)ly lurr:~tc, the lol)cs not greatly 
1>roclucetl, the 111'1)er diigrtly the longer; ventral s~)incs long, ratlt(~r strong, rcacl~ing lmsc of srcontl 
:ma1 spine, their Itlngtll eclualing that of longest (lorsill spine; pectori~l of ~rroclernte lengtlr, 4 in Ireatl. 

Color in alcohol, 11c:~rly unifornl oli\~aceous l)rown, paler 1)elow; dorm1 tin tlarker brown, crossed 1)y 
3 broatl longitnclinal lighter 11:inds; on the sl,irro~~s portion the lightc>rand darker markings :we 1)roken 
np into lnorc or less v?rtical bnrs; ~ttetr~l~r:~tre het\vcc~n f rrt ant1 srcotttl c1ors:~l spines wit11 n, pale or 
transparent area on tlistxl portion, the edge of fin narrowly 1)lac.k; arlrtl ninlilar to dorml, but with 
less clistinct l~antls; candal uniforrn tlusky; pectoral tlnslry, paler at til); ~ e n t r a l s  tluulry. 

This spccsies ~vaq rrot obtt~inetl 1)y us. The only krro\rn csarrrl)lcs :tro the typo :untl one cotype 
securetl 11y Jenkins : ~ t  IIorrol~~lr~ in 1889, letrgtlr $1 an11 10 inclics, :~nd alrotl~cr esatt~plr 11.2 inclrcs 
long, recently obtainwl l)y Mr. Iierntlt a t  IIonolnlr~. 

C<:(~I(ic<~~tlk~(s ~ ( : I ~ I ~ I I ) ~ . o ~ ~ / I ~ o ) I  Jc l lk i~~?i ,  1I1111. U. S. ]?is11 COII~., S S I I ,  10012, ,131 (Scl~t. 23, 19U3), fig. 31, H~nol,ulu, (Type, KO. 
6UiU(i, U. S. N. BI.; (:olypc, So. 7727, L. S. .Ir. Ulliv. 3111s.) 

Group PLECTOGNATH1.-The Plectognathous Fishes. 
One of the most itnportant offsl~oats of the ilctr~tll~o/)i(~ri is tlre group or artlcr I ' l ~ ~ c ~ t o y ~ ~ / l ~ i ,  itrcll~d- 

in:: tlrc 3 snl,ortler~ of S r l ~ ~ ~ o t l t ~ r ~ ~ r i ,  Oj.~trrcc.od~~ri~t'i, ant1 ( ~ ! , I I L ~ L o ~ o T ~ / ( ' ~ .  The extren~es of t his group ~ I I O \ V  
a rctrrarkahle tli\,ergc.nce from the nsnal type of spiny-rayctl fishrs. The ntorc generalimccl forrns are, 
howevcr, very cslo+c to tlrc gronl) c8:~llctl Syucc~i~il~ii~i~c~s, :~nd  c~~>cciaIIy to tlre fanlily of II11~utl~iclid:r~. 
There can I)r no tlou1)t of the corntnon origin of R(r1islid:c. ant1 -lcctnllturitE:r ant1 that tlrc tlivergencr is 
conrpnratively recent. The c l o ~ e  connection of tlrese groups leitcls 11s to s111~orditrat~ the PI~r fo~~)~nt l t i  
to t l ~ c  Acrrnllto~~tei~i auil to place its 3 snbortlers in their rratriral position as an offshoot from the Squurni- 
pinizcjs. The Plcc.togn:lthi may 11e thus clefinetl: (1 

Rrapula suspcntled to tlre cranium by a post-temporal wliich is short, rtntlirirlctl, nntl nnkylosetl 
to the epiotic. Prenraxillaries usrlally coos~ifietl \\.it11 the maxillaries 1,ehintl ant1 the dentnry honcbn 
with the articular; interoperrlr a slentlcr rod; lower pharyngeal Imnes distinct; upper pharyngcxls 
laminar, usually vertical and transverse; skin 11s11al1y with rongh ~hieltls or scales or hony p1:ttt.s; 

aThe definitiotl of this group ia modified chiefly from Doctor Gill. (Proc. U. S. Nat. Mus., 1881, 412.) 



FISHFB- OF HAWAIIAN ISLANDS. 407 

skeleton imperfectly ossified, the number of vertebr:~ usually s~nall,  typirally fewer than 24 (usually 
14 to 20), rarely corisitlerably increased. Gill-opetlings restricted to the sides; vont!.al fins reduced 
or wanting, tlie pelvic bones usnally elongate; spinous dorsal s~iiall or wanting; air-bladder without 
duct. Fishes clliefly of the Tropics, ~nostly inactive and depending 011 their tough skin or bony or 
spinons armature for their protection. 

(1. Jaws with distirict teeth. 
h. Spitlous dors~rl prcsellt; body with hcales or movable plates.. ........................................ .Sclerodcr~~ri, p. 407 
11h. Spiriollr dorsal wantii~g; body e~icascd ~ I I  ILII immovublc earnpriceof hemgo~lsl  plntcs; the jsws, bases of fins,  id tail 

only free ....................................................................................... Oatracotlei.nii, p. 441 
au. Jaws modified illto a sort of bouk, each wit11 1111 rnrtmel-like covering I L I I ~  without distinct teeth; scales rhomboid or 

spiniform, with root-like insertions; spirious dorsal wanting.. ................................. Qyni?iodo~Ltea, p. 124 

Suborder SCLERODERMI.  

The Sclerodermi may be defined as Plectognatllouv fishes with a spinons ( l o m ~ ~  co~riposed of one 
or nlore spines inserted just behind tllo c-raniun~; body of the tiorlnal fisli-like aliapc; scules rough, or 
spinigerous, of regular form; jaws with distinct teeth, conical or incisor-like. 

a. Ventral fills obsolete, or the lmir represented by a Yillb'lc Ypilie a t  the end of the long pelvicbo~~e; ~calebrongh, rliombic, 
or spil~ifor~ii. 

b. Vcrtnbr:c in hmlrll number, 17 to 21; no barbel a t  chin; gill-operlillg not before tbe eyep. 
e. First dorsal (,omposed of 3, rarely 2, RP~IICS; the first spille very large, tlic secolid l o r k i ~ ~ g  i t  in ercclioll; scltles rani- 

paratirely I~rrge, bony, rough, forming 11 coclt of mail; vertcbr~c 1 7 . .  ........................... .Ilnlistid;r, p. 407 . 
rc. 'irst dors~ll of a single spioc, with 11 rudiment a t  itr base; Y(~RICS minute, not holly, the edges ~pi t~esc.c~~t ,  so t l ~ a t  ~ I I C  

surface of the body is rough velvety; vertcbrce 18 to 21 ..................................... iUoolmc~ilhid;l., p. 418 

Family LXXVI. BAL1STlDa.-Trigger-fislies. 

Body oblong or ovate, inoderately compressed, covered wit11 rather large, ronpll sc-ales or sc-utrs 
of various forms, not forming a n  immovable carapace; lateral line obsc-nre or wanting; moutli small, 
ttrrininal, and low; jaws short, each with about 1 series of separnte, incisor-like teeth; eye near occiput; 
preorbital very deep; no barbels; gill-openings snlall, slit-likc, above or in front of pectoral fins, llot 
before eyes; dorsal fins 2, the anterior of 2 or 3 spines, the first highest and very slrong, f he secontl 
locking it  in  erection; second dorsal reinotc from the first, of ~ i ~ a i ~ y  soft rayH. Shore fishes of the 
tropical seas, of rather large size, carnivorous or partly herbivorous, very rarely usctl as food, many of 
them reputed to be poisonous. 

a. Cttudnl peduncle compressed. 
6.  Teeth white or pale, not red. 

c. Teeth unequ~~l ,  oblique, each one deeply notched. 
d. Gill-opening with 11 number of enlarged bony plates or scutes behi1111 it; ventral Rap movablc, sllpporl~d 1,s II 

s e r i e~  oP spincs, morc or less free a t  tip and renomblir~g fin niys;  cheek^ entirely srrrlc(1, witllot~t nakrrl 
grooves or prttc:hcs. 

e. Eye with a preocl~lar groove.. ...................................................................... .l~ali.sler, 1,. .10i 
cc. Idye withont preocltllir groove; c8audltl Reales spinou~ .......................................... .Ilali8faprtd, 1,. .I13 

dcl. Dill-opeliitig willi only orclir~ary ~ ( ~ ~ r l c s  bel~ind it. 
11. Chi11 uot 1,rojeoting; cheeks closely scaled; dorxtll H I ) ~ I I C Y  :I; SCR~CS of ~ ~ o s t c r i o ~  111~rts l~t~tlrmed or keeled .Cc~il l r id~~~r~is ,  p. .I15 ......................................................................................... 
Irh. Chi11 m ~ i c l ~  prujei.tir~g; cl~eck with 3 to 6 Ilsrnnv p~trt~llcl grooves; dorsal ~pitlcs 1; scales of poslerior prrrtn 

more or lem keeled .................................................................... .Xaltlhichtlr)/~, 1). 418 
ce. Teeth even, incisor-like .............................................................................. ~U~licIrtI~ys, p. 417 

Qenns 184. BALI8TE8 (Artedi) Linnmna. Trigger-Ashes. 

Body c~ompressecl, covered with thick, rough scales or plates of nioderate size, 50 to 80 in a length- 
wise eeries; a naked groove before eye below nostrils; lateral line litore or less developed, very elendir, 
untlulate, conspicuous only when tlie scales are dry, estending on the cheeks; pelvic flap Iarw, 1110~- 
able, supported by  a series of slender, pungent spines; caudal 1)cduncle compressed, its scales armed 
or unarnled, with or without spines or differentiated tubercles sinlilar to those 011 rest of body; gill- 
opening with enlarged bony ~cutes  behind it; cl~eeks entirely scaly, w,ithout naked patches orgrooves; 
each jaw with irregular, incisor-like teeth, usually 4 on each side in  each jaw; first dorsal of 3 spines, 
the anterior of which is ~ n u c h  the largest, the second acting as a trigger, locking the first \r,licn erected; 

0 



tlic third nearly as large as seeonti axid renlote fro111 it; second dorsal and anal long, sin~ilar to eacll 
other; caudal fin rounded, with the outer rays much protluced in the adult; bmnchiostegals 6; verte- 
brae 7+10. Species rather few, chiefly American; some of thein straying to tlic old world. 

Uc~lbtes (Artedi) Li~~nmus, Syst, Nut., Ed. X, 327, 1768 (uetulu). 
Ctij~?.iscua Rufincsquc, &slice, 41, 58, I810 (porcw=cf111rbcus). 
L'huliso~rlu Swainso~l, Nat. Iiist. C h s u ' ~ ~  Fishes, 11, 3'5, 1839 (pnlcl~crri~~~u). . 
Cupriacrcs Swainson, op. cit., 11, SZG, 1839 (ccrpriscris); after Ckq~risc?~a of IVillugl~by. 
l'ad?lnathss Swnit~xon, op. cit., 11, 326, 1839 (triu~iyc~lu~is=capistrut~~x); tlic Illrnlc evidently ill error for I'clckygnafhus, but  

not so spelled; not l%~cl~ygnathw, a11 curlier nlrme of 11 genus of ~pidcrs. 

................................. a. Scales nlorc tllun GO (ubout 80); dowtrl llot highest in front; color blirek.. .11!~clcl~is, 11. ,108 
ctrc. Sclilc8 60 or fewer (50 to 60); dorst~l wit11 irnterior rays more or less elevi~lccl. 

........... b. Origiu of spinous dorrwrl nlidwuy between eye u11d gill-openi11g: side wit11 dlrrli ~ treuk~.  .,frlsc~~lin.cut,~e, 1,. .I09 
6b. Origin of s])il~oox clomul over or bel i i~~tl  g i I l - ~ ~ ) e t ~ i l ~ g .  

c. I)omrl urld 1n1u1 sorncwlrat elcv~rtccl in fru111; .qcalcs 6;1; Lluck, tllc fills I J I L I ~  ........................... vidau, 11. ,109 
cc. Doma1 1r11t1 I L I I U ~  not elev~~ted in frout; IL (lurk strculc tlirougl~ eye; ac~llcs 50 to Rli. 

d. Sculesubout60 ...................................................................................... :...br~rau, p.410 
. dd. Scales trbout'50; u broad pnle strc~~k be t~ i~ id  moutll.. ............................................ .cul~istrafus, p. 411 

333. Balistes nycteris (Jordan & Ever~nann). Fig. 179. 

IIead 3.6 in length; ilepth 1.0; eye 5 in head; snout 1.25; interorbital 2.G; 1)reorl)ital 1.5; D. 111- 

XI; A. 29; ~ca les  al)out 80. 
Body short, stout, deep and greatly c-onlpressed; hcatl sl~ort,  the dorsal ant1 ventral proliles abont 

e.lually curved; caudal r)ecluncle short, cornpremed, its 1e:tst del) t l~ about twice diameter of eye, its 

PIG.  170.-Uulisfes nycteris (Jordir11 & EV(.~IUILIIII); fro111 t l ~ :  type 

l e a t  width about equal to cliamcter of eye; :I sllorl 1iorieo1it:~l groovcb in front of eye below ~lostrils; 
nostrils s~riall, close together, in front of upper 1)art of cycx; tibet11 l)rontl, close sit, for~ning a continuous 
plate, teeth not united, Ilowevcr; lips tl~irr; nioutl~ S I I I : ~ ~ ~ ,  11orizo11tal, in axis of botly, 1owc.r jaw very 
~ l i g l ~ t l y  the longer; gill-opening short, nearly vertical; a group of bony scutes urltler pectoral dack of 
gill-opening, one of thew considerably enlarged; scales regularly arranged in rows, their surfacc~ 
granular; latecil line bcgi~niir~g a t  posterior edge of eye, ascending to within 7 scales of spinous dorsal 
ant1 continuing to near origin of svft dorsal, where it disappears; scales on posterior portion of body 
:u~d  on c*audal peduncle each with a sligiltly raised crest a t  center, these for~ning series of ridges t~loilg 
the sicle. First dorsal spine strong, blunt ant1 rougl~, its length about 2 in  head; seeontl dorsal spinc 
shorter ancl much weaker, its length scarcely nlore t l ~ a n  o~ie-third that of first; third doreal spine 
remote from the secontl and very ~ h o r t ,  not c~xte~icling above the dorsal groove; soft dorsal gently 
rounded, its rays of approximately erlual lcngth, the longest et~ualing (listance from tip of snout to 
posterior edge of eye; base of soft dorsal slightly greater than distance from tip of snout to posterior 
1)ase of first dorsal spine, or equaliw distance from tip of snout to lower base of pectoral axil; anal 
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similar to soft tforsal, the rays soincwhat longer, the base somewhat shorter; caudal short atid roil~lded, 
the rays about 1.75 in head; pectoral short, tlie upper rays longest, about 3 in liesd. 

Color in alcohol, rich brownish or velvety black; spinous dorsal black; soft tlorsal pale yellowish 
or wllit,ish, margined with black, the lower half crossed by 4 narrow ~)arallel I)lack lines; anal silnilar 
to soft dorsal, but with only 2 narrow hlack lines on its basal half; caudal dusky, yellowisli at tip; 
pectoral yellowish. 

Only one specimen obtained, type, No. 50821, U.S.N.M. (field No. 05089), 6.25 inches long, 
Iionolulu. 
P U C ~ L ~ ? L U ~ ~ I U  n1~cterk Jordan & Evermann, Bull. U. 8. Fin11 Comm:, XXII, 1W2 (April 11, 1903), 169, Honolulu. 

332. Balistes fuscolineatus Seale. 

Head 3.5 in length; depth 2; eye 4.5 in head; snout 1.65; interorbital 2.3; I). 111-33; A. 30; scales 
54, 30 fro111 vent to spinous doreal; first dorsal epine 1.G5 in head, equiil to snout; longest dorsal ray 
2.2; longest ti~ial ray 2.2; longest pectoral 2.25. 

Body oblong, compressed, blunter anteriorly; head short, deep, compressed, 11pl)er and lower 
outlines evenly arched; eye small, high, posterior; snout blunt; nioutli so~all, terminal; jaws equal; 
lips thick; teeth incisor-like, with sharp notches, giving some of them a cani~le-like appeiiraiice; origin 
of sl~inous dorstll niidway between eye and gill-opening, first spine strong, blunt, with 4 rows of 
dec-urvecl sliort upines, 2 rows on anterior face and 1 om each side; second tlorsal tlpiric :$ in first; dorsal 
auil anal low, outlines slightly rounded, last rays 2 in longest rays; dorsal base equal to ilisknce from 
anterior base of spinous dorsal to lower edge of lower lip; anal base equal to distance fro111 origin of spi- 
nous dorsal to origin of soft dorsal; caudal rounded, its middle my about 2 in hcacl, sliglitiy shorter 
than first dorsal spine; ventral spine short, broad, a i ~ d  movable orily at tip; pectoral short, broad, ant1 
rounded; body and head entirely covered with scales, those of anterior portion of body arid heail 
slightly enlarged; G or 7 enlarged osseous plates, each with straiglit lines from center to edge, behind 
gill-opening; 6 or 7 rows of sinall spines or raised tubercles on the center of each scale on posterior 
portion of body. 

Color in life, silvery, with inore or less opalescent reflections; 3 narrow dusky lines extending from 
anterior margin of orbit liorixoritally forward over snout; another dusky line orer snout just al~ove 
upper lip; 2 dusky lines over interorbital space; 2 rather indistinct dusky lines alo~ig base of tlorsal 
fins, the lowcr of tliese lines Itcxginning at orbit; also a narrow indistinct dusky line extentling f ~ n i  
posterior n~argin of orbit obliquely back and down to slightly above anal fin; anotlier sltort dark line 
from upper posterior edge of orbit to axis of pectoral; 2 narrow dusky lines extending along haws of 
ventral and anal fins; spinous dorsal black; soft dorsal, pectoral, ventral spine, and anal fin white; 
caudal dusky. (Seale. ) 

Color in alcohol, grayish olivaceous above, lighter below; the narrow stripes across snout :t~ld 
interorbital dark; soft dorsal and anal pale, with indications of dark ~nottling; spinoos dorsal (lark 
brown; cltudal color of upper part of body; pectoral pale. 

One specimen, No. 0'3558,5.05 inches long, fro111 Ilonolulu. This and the type itre tlie only ktiow~l 
u1)ecimens. 
Buliatea fiiacolincat1Le Seale, Occ. Pupers Bernice P~tuahi Bishop Museum, I, No. 4, 9, fig. 4, 1901, Honolulu. (Type, No. (i(;.l. 

B. 1'. B. M., coll. A. Sealo.) 

333. Balistes vidua Solander. " Hun~uhun~u I~i.,ulole;" "EIun~uhrcntr~ rtli." I'late LSI .  

13ead 3.5 in length; depth 2; eye 6.4 in ]lead{ snout 1.5; interorbital 2.5; 1). 111, 34; A. 30; scales 
60, 38 fro111 vent to origin of spinous dorsal; first dorsal spine 2 in head; longest dorsal ray 1.3; longest 
anal ray equal to snout; pectoral 2.25 in head. 

I3ocly oblong, coriipressed, Inore blunt anteriorly; head short, deep, csompressed; eye small, Iiigh, 
posterior; snout thick and blunt; mouth sinall, ter~iiinal; jaws equal; teeth notched, incisor-like, the 
2 anterior teeth of lowcr jaw not notched, but broad and sharp, the next 2 teeth with the anterior por- 
tion produced and hooked bnckward, their inner side with a grinding process; origin of spinous dornal 
over gill-opening; soft dorsal and anal slightly concave, the anterior rays being produced; caudal 
truncate; ventral spine very sliort and blunt; pectoral ehort, slightly rounded; scg~les c~o\'ering nltirc 
body and head, those on median portion of body largest; a distinct groove in front of eye (inctdvert- 
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ently on~ittt.rl I)y the artist in tlrr dr:t\ving); a series of osseotts plates 1)ehintl gill-opening; :L slight 
evitlence of rows of srn;tll spinrs on rnt~tliat~ rows of sri~lrs on posterior ~xtr t  of 1)otly. Young exarll- 
ples hare spines 011 side of rautlal ~>cdancle. 

Color in life, nnib)r~nly (lark brown with tinge of olive; tucn~branes of spinoos dorsal olive; soft 
dorsal ailtl ru~al white, with a narrow blaclc 1)order along anterior ant1 tlistill ~t~argins;  distal portiotl of 
t-ar~dal ped~it~c.lv white, fin light red, the npper and 1owc.r margins each with a narrow 1~lac.k line; ~>ec-  
toral rays bright yello\r; f:tint violet a t  angles of mouth; iris yellow. 

A specitnen frotrl Ililo sl~olved in life, body blackiuh olive with ohsolete traces of rows of yellow- 
ish spots l)elow, wl~icll fade a t  death; f int  ctomrt1:tnd 1)ectoral dull olive; c.autlal I)roatlly white :kt ))ase, 
tlie rcht of fin bright flesh color, its upprr ant1 lower edge narrowly 1)lackish; second tlorsal and all:~1 
pure transluccnt white with !lro:ttl black edge. 

'Color in i~lcohol, dark 1)rown; spinous dors2tl (lark 1)rown; tlorsal i ~ n d  anal wl~ite, ctlgctl \vitIl 
black; ri~iitli~l \vhite, upper nntl lo\rer etlgc.~ black; pectoral white. 

The al)ovc de~cri1,tion 1)nsctl c.lricfly upon No. 03140, a. specimen 9.5 itlclres long, fronl I I o t ~ o l ~ ~ l ~ ~ .  

Ik~lih.lcs r ~ i r l r ~ c c  S~~lttrlder i l l  Iiii'lll~r(1~(111. \'or. Slllpllllr, Finlle~, 128, pl. 59, figs. 3 n r ~ d  10, 1843, Otahiti; C;iintllcr, Cnt., VII] ,  
21ti. 18iO; Strccls. 1%11ll. li. S. Snl .  hills., No. 7, 57, 1877 (Holloll~ln): Sleilldncll~~rr, Ilcnks, AIL \\'iss. \\'iell, I , S S ,  51(;, 
1!@0 ( I ~ O I I I I ~ I I ~ I I ) ;  .Jcrtkillu, I<IIII. lJ.  S. Fish Comm., XXII. 19W2 (Sept. 23, 1903), 482 (IIonolnl~~): Snyder, 01). cit. (.~ILTI. 
I!,, 13O1), 631 (IIol~oluln). 

.Ilclichf/~~/s IILZILCL, Blceker, All~~s Ic:htl~., V, lo!), pl. 217, fig. 2, 18135 (Now-Selmi~; IIt~lrn~~l~cnt; Arnboynt~; Ttihiti; I<ornl,or~t). 

334. Balistes bursa 1,acCpCde. " Th~n~~r l tun~c~ It~i." Fig. 180. 

Ileatl :3 in Irrigtlr; depth 2.1; eve 5 in heatl; snont 1.35; intc.rorl)itaI 3.3; I). 111, 27 (27-20); 11. 24 
(24-27) ; scalcs 50, 29 frotrr vent to first tlorsal spine; Irngtli of first dors:ll 1 .T5 in I~t.atl, (YIII:L~ to outer 
r;xntl:tl rays; lor~gcst tlorsal ray cclual to longest anal or l)cctoral, 2.5 in hcacl. 

' t i  , , P , 

L -. 
FIG. IXO.--l*rl~~tcu br~rhn LnrOpc'dc; nftrr Blrrkcr. 

Rody ol)lonp, cornprrs~cd; Ilci~tl short, deep, cornp~r~srt l ;  eytx stnall, high, postrrior; snont thicak, 
blunt; nior~tli srliall, tcrtninwl; l i p  thick; jaws eqt~al;  harp, nncb\7t,n, incisor-likc teeth, thoqc, of 
upper jaw tr~ore tlistinctly notchetl, in the 2 anterior ones the inner notch is producctl to a point, 
giving the teeth a canine appearance; origin of spinous dorsal ?lightly po~terior to bage of pectoral; 
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first spine short, thick, blunt, and rugose; soft dorsal low, ends slightly rounded, rest of outline nearly 
straight; anal siniilar to dorsal; caudal subtruncate, slightly convex; ventral spine short, broad, 
movable; scales covering tlie entire body and head; a patch of osseous plates behind gill-opening; the 
median part of each scale on posterior part of body with spinous tubercles, these forming stout, short, 
uharp spines posteriorly, weakening anteriorly, the tubercles and spines forming elevated lines along 
each series of scales, extending anteriorly to pectoral region. 

Color in life, light drab, with darker cloudings; a narrow distinct white line from near angle of 
mouth to near origin of soft anal, which returns along base of ~ e n t r a l  to base of ventral spine; an 
olivaceous dmh extending in a curve from upper part of base of pectoral ul)ward and backwartl 
toward middle of, but not quite reaching, the f i r ~ t  dorsal fin; another from above and through the 
eye downward and backward to lower part of base of pectoral; throat and belly, below white line, 
liglit; first dorsal olivaceous with white; second dorsal and anal transparent; caudal dusky; inside of 
mouth black. (Jenkins. ) 

A color note taken from No. 0'3503 when alive, gives the general color liglit olive; tlle nlarkings 
about eye dark olive; eye blue; line from mouth to anal bright white, area wittiin this line \vliite; 
1nen1k)rane of anterior part of spinous ilortkzl dark olive, rnemt)rane and posterior part wl~ite; soft dor- 
sal ant1 anal transparent, their bases with a dark olive line; caudal dusky. 

Another example, Xo. 03618, showed in life, in  addition to the above markings, a bright yellow 
area along back in region under spine back as far as under posterior portion of soft dorsal. This color 
soon dis:tppcared. 

h s~ocinrcn from IIilo showed body blackish drab; a curved blackisli bar below eye, ancl :inother 
~rleetittg it  a t  an acute angle from eye across gill-opening; a blackish bar itcross base of pectoral; a 
I)luipli tvl~ite line ac:ross mouth; a curved line from mouth to above vent then turned forward across 
pelvic flap, bouutling tlie pale dm11 color of belly; first dorsal bltlckish, edge of pelvic flap black; dorsal 
ant1 anal gr:~yish white with a blackish line a t  base; pectoral and caudal drab, blackish s t  I)ase. 

Color in alcohol, brownish olivaceous, lighter below; a fine grayish wliite line froln angle of 
nrontli to vent, where i t  f o r m  an edge to a black spot covering the vent and anal region to base of 
:~nal spine; rest of region within this line grayish white; a vertical crescent-shapccl black I)and aceross 
posterior portion of eye, l~ackward to below base of first dorsal and downwarcl to lower base of I)ecb- 
toral; anotller ~i tni lar  l)and tllrough upper base of pectoral, behind gill-opening anti upwvant torvzrrd 
sec.ond tlorsal spine, reaching a line on upper edge of orbit; first and second dor~a l  spines ant1 mem- 
I~rane brown, upper part of rest of fin and edge of membrane betwecn first and second sl)i~ies wliite; 
soft dorsal and anal pale; caudal dusky. Description based chiefly upon No. 03518, a specilnen 7.75 
inches long, f rorn IlonoluSu. 

\Ve have 16 specaimens 4.75 to 8 inches long, all from I-lonolulu, where the species is comlnori 
1~1)out tlie reefs. 
ljrilistc borirse L~~cbpBdc, I-lint. Nat. Poiss., I, 356, 376, 1798, Indies. 
~nliulc,~Ibrr,:urt, Bloc11 & Scl~tlcjder, Syst. Ichthy., 476, 1801 (I~tdisin Ocean); Blocker, Atlnq, V, 118, 111. 225, fig. 3, 1 8 6 ~ ;  (iiin- 

tiler, Ctit. I~ishcs, VIII, 210, 1870 (It~dinn and Pacific occ~rt~s). / 

M(~lisl(y)ris hrir~s(c, fi~rvlor, I'roc. Ac. S t ~ t .  Sci. Philn. IW, 514 (Wa~v~tiirln I~lirttd~). 
IJ<ich!l~iftlkris b!i~,su, Jcnkin~, Hull. 17. S. Piall Conlnl., XXII, 190'2 (Scpt. 23, 1003), 4R3 (Ilo~lolnl~~); Stiyder. op, (.it. (.IILII. I!), 

1004), 634 (Albatross Str~tioti .10!32, on Lliamond Head, Onhu Island). 

335. Balistes capistratus Shaw. "Iiu~r~cihuti~u n~itni." Fig. 181. 

llead 3 in length; tleptli 3.1; eye 7 in  head, -5.5 in ~~~i:illerexamj)les; snout 1.4; intclrorbital 3.4; 
D. 111, 30; A. 27; ~caleu 56, 33 from vent to first dorsal spine; longest tlorssl spinc 2 in heatl, equal to 
depth of caudal a t  root of rays; longest dorsal ray equal to longest anal ray, 3 in liead; l)ccatoral3 in head. 

Body ohlong, co~npressed; head blunt, compressetl; eye stnall, high, posterior; ~ n o n t  blunt, thiclr; 
moot11 small; lips thick; jaws equal; teeth incisor-like, with a sharp projection on the anterior side; 
this more marked in upper jaw, giving tlie teeth a sometvhat hooketl catline appearance. Origin of 
first dorsal slightly posterior to upper base of pectoral (this base being n~icl\vay bet~t~een eye ant1 
dorsal); first spine strong, blunt, and rugose; dorsal and anal lo\\,, ontline slightly rounded; caudal 
truncate, subtruncate, or slightly doubly convex in sxaller examples; ventral spine short, I)roac-l. and 
blunt. 
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St-ales cover entire heail and I>otly; osseous scutcs behint1 gill-o11eni11g; a tn1)erc.l~ on the a ~ ~ t c r i o r  

llledia~l portio11 of scales on tile posterior median 1)art of I,oily and cautlal l)ctluncle, forlr~il~g 7 or 8 
ro\t7s of tul)crcles. 

Color in life, hotly uniform light I)rown, fins same color, plain; rosy line beginning sligl~tly I~c l~ ind  
:~ntl l~elow augle of ~lloutlr, extending I)ac.k~+,arcl and slightly dow~~mard  to vertical fro111 cyc, llerc 
j o i ~ ~ e d  by another of sallle color extending ~nlder  cl~in. ilnothcr speci~nen showcd ~ n e ~ t r l ~ r a ~ ~ e  of first 
t lor~al olivaceous, with :L black I~lotcll; sraletl skin pushed 1):lclr fro111 the cliiu sl~ows brigl~t orange- 
yellow; outer margins of soft tlorsal and anal light. 

rZ speci~rre~~ frorr~ lIilo sllowetl body dirty olive-11rown; fins tlirty olive-brown, tlorsnl and aual 
somewl~at paler along the edge; a golden half ~.ing along lower j:L\v, a f:lirlt \vhitish half riug l)el~ind it, 
t l ~ r ~ i  another or1 chin still faintor, this prolorlped backward a little a t  the angle, sometimes f o r ~ ~ i i r ~ g  a 
distinct stripe back to breast. 

Color ill alcollol, 1)rvwn; tlorsals, cautlal allrt anal a slightly tlarlter brown than 11octy with tips of 
fills lighter; a blac-k 11lotc.11 or] 11Iq)er part of first ~ne~rlbrane of ~ p i ~ l o u s  dorsal; pectoral dusky a t  h s e ,  
tips pale dusky whitish; a yellowisll white ririg arountl lower jaw :L s l~or t  distance from tllc lip; a 

, , ,, , .,> ,.... 
PIG. 181.-1i~rli.sles ccll~isltalrcs Sllaw; iiftcr Illcckcr. 

straight ycllo\visli white strilre fro~rl angle oC 111ontl1 tltrnng11 upper etlge of ring and to~vartl 1owc.r I~ase 
of ~wctoral, not cjuitc re;tching tlie pcc*toral; this ring : L I I ~ ~  s t r i ~ ) ~ :  riot \.cry evitlent on H O I I I ~  es:~1111)lcs, 
all11 c':isily ovc-rlooketl. I)escril)tio~~ l);~setl cl~icily on No. OYlY!), fro111 I loriolnlu. This sl)ec.ies is cSonl- 
I I I ~ I I  : ~ b o ~ l t  1lonolul11, fro111 whicl~ 11lace we ll:t\re 4 other specimens. They are 8.6 to 11.76 inches 
lor~g. 
IA. liali~l(. 11ridJ I .IIc(-~~'~c, Nist. N~tt. I'oiss., I. 1794, p. 3:15; without locality; on r i  tlrnlvir~g by Cornmcrsotl. 
Ik~lislcs c~rjjistrtllras Shttw, (;crll. Zi~ol., V,  1801, ,117 (tiftcr I~at.i.])i.tlr; 11(1t I~it~*lr!/rrrithrrn (~rrl~islrcltrss, Joril~tli k 1':~~1.1111~1111, 111111. 

47, wlticll is 1~ Airtinct spc(:ics foulltl tilong tllc JIcxic~in cotist, with s1u111ler scnlc?i, -I:illislc.s r8cvn,8 Gilbert c'i 

St;irks). 
Ikdistcs irlitis Ilcnnctt, I'roc. Comtn. Zool. Sac., I, 1831, 169, Mauritius; (:iintlter, Ctit., VIII, 218, 1x70. 
/lalislcs arrr1,oine~~xi.s (;rrly, in I I ~ ~ r i l m i c k c ,  11111s. 111clit111 Zool., I ,  14:12, I'isccx, trlf. VIII ,  fig. 2; Amboyna. 
l ' i~ch~g~rctllrris lrict?rgrrl(iris Swr~insorl, Cl~issrl. I'isllcs, 11, 326, IRJ!), Vizagapatam; nftcr Ru$scll, pl. XX. 

I:~rli.~f~s hilrlw Ili(~I11~rcls011, Voy. Slllpltllr, Pislt~.s, 127, 1843, East Indies. 
I:rtli*fcs,fr(,rrr~lrts I<ic-lttir(lso~~, Voy. Sul[)llur, I'ililtes, 129, 1823, East Indies. 
I:ulisl(n s(.hmittii Illcckcr, Vcrh. Htil. Getr., X S I V ,  87, 18:,2. Sumatra. 
Ilrilist~s (Ilillirllrpris) fr,c~fatrliis, Illcel;cr, Atllls Iclltll., V, 111, 111. "23, lig. 2, 14l;h (dnv:l; S~lrnrilr~i; Cclcl)cas: A111lloynn: Obi). 
I'ctchyiialh?is frrpistralr~s, drt~kit~s, Bull. U. S. Fish Cornm,, XXII, 1902 (scpt 23, 190:1), 4 ~ 3  ( I lonolnl l~) ;  Snyder, op. cit. (Jan. 

19, 1001), 6'4 (Iionolulu). 
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Genua 185. BALISTAPUS Tileeins. 

This genus lias the head and body closely scaled, the scales of tlie posterior parts more or less 
spinous; enlarged scales behind the gill-opening, the lateral line obsolete ant1 no groove before the 
eye. 

Ilalistapue Tilcsius, Mcm. Ac. Niit. Sri. Pctcrsb., 1‘11, 1820, 302 (cnpislmlu6 of TilrsiuR, not of Shnw, iinndu2afu.q). 
Il ‘hincm?~ll~ux SwninNon Clnssu. h i m . ,  TI. 325, 1831) (o,)rn/issim?ifi=aralr~tu8). 

a. A broitd blnrk bnitd on side, cxtcnding do?vIiwnrcl R I I C ~  biwkwnrd, from cyc nnd lowcr Imc of pcrtornl, to vent and 
fourth from lnst iinnl m y ;  n wcdgr-slinped blnck bnntl rowring entire cniidal pcdiinclo, pointed nnteriorly, nnd 
bouuded IJ!: niirrow grcenihli IIILCH ................................................................ .rrrtniigxlrra 1). 413 

aft. N o  blnck lmid on Hide: no black wedge-slirqicd band on ciiiidnl Iicdunc’lc; 4or 6 obliqnc stripes on lowcr posterior qide 
of body: i i  phle I)ittcIi iiuder ciiudtd +ncq .......................................................... .aciileatuh, 1). O l  

“lZhuhvn7u nz~ku?i?~ku q m d ~ i . ”  Plate LXIII 

Head 2.6 in lerigtli; tlcptli 2; snout 1.23 in Iicad; eye 5.3;  interorbital 3.75; I>. 111, 26 (24 to 26); 
A. 20; first dorsal spine 2.3 in Iieatl, equal to IwgtIi of pectoral; longest dorsal rity 2.S; base of soft 
dorsal equal to snont; longest anal ray 3, base of anal 1.65 in Iiead; s~ales 40, 2s froin anterior base 
of spinoos d o r d  to vent; interorbital spacc pron~iqeiit, ecptl to cleft of ~iionth. 

I h l y  oblong, coinprcssetl, tlorsal and anal outlines sitnilarly and evenly nrched; heat1 large; 
snout long, tltick ant1 bliint; mouth sinall, with thick lips; z i  single row of 8 sliarl,-iiotc.lied, incisor- 
IiIte teeth i n  rarh jaw; eye RniaII, Iiigli, posterior; first dorsal connnencing :ibo\.e tlie gill-opening, the 
fiwt spine ~ ~ l r i n t  mitl strong, it8 anterior edge rugose; soft dorsal and anal moderate. with ronncted 
profile; c:titdal slightly rounded; vent raI q i n e  movable, supported 1)y a series of slrwder sIi:irp spines; 
Iwc-toraIs bro:uI, ronntIcd; entire body and head scaled, some osseons plates behind the gill- 
opeiiing; threc~ aiid a half rows of sharp recurved spines on side of cal~tlal peduiic~le. In a snialIer 
esainl)le, 5 inclies long, the upper row is the short row, in tlie liirger cxaniples, 8 inc~ltes long, the 
rows :ire irregular and snuictimes :w inany ns 6 are present; the 1iu1111~er of rnws tloes not, seeni to hc 
uniform. 

Color in life, uplwr part of I)otly and hc:id light brown, becoming lipliter toward snout; 3 narrow 
Ihck 1)aridH re:wliing froti; onp eye to tlie other, tlie 1)orclers and spaces, \rider tlinii thu Ixmls, grcwi; 
the 1)ostrrior h i ( 1  011 hr:d passitig i ln~v i iw: i~d ,  antl after nn abrupt Imnd badrwar(1 just abow gill- 
opcning, I~cxwniiig :I violet line running along initidle of body to a vertical from ti!) of tlrird dor~al 
spine, wltere it Iortiis an awte-angled fork, each prong n brilliiint yellow line, t h r  upper cntling at 
about base of tliirtl front last dorsal ray, the lower critling at, a corresponding position on base of an:il; 
within the fork arc 2 other lwight yellow lines parallel with the prongs o f  the fork, forming anteriorly 
an acute angle on a vertical thioiigh tlie first third of clorsd. 

Color i n  lifc of another cxauiple (NO. 03358, IIonolulu), top of ltcatl, hack, and upper half of si&> 
(j11slry light oraiigo-l)rown, iiitcrocular region dusky greenish-blue., brigliter blue on anterior and 
posterior cylges, crnssecl by 3 narrow black linrs, one ending at initldle of orbit above and one ea(+ at  
aliterior ant1 posterior liortlcr; below eye a Mwck :&rea at firat 1)roiid ns  eye, tliert witlrning, itit*~osing 
pec*toral ant1 estentling tIo\vn\vard and baclrwartl to vent and as broad :IS to fourth froin last and  ray, 
this ?miindc.d anteriorly hy 2 p:dc ldue b:trs separate(1 by a narrow clull orange one; a similar 1)lue 
I)or+r along upper tiiargin to near middle of side, wlicro it chn11gc~ to a bright grec.nish-ycllow bsntl 
cstcntling to Imse of last anal ray hut 2; at point wlicrc this line changes from blue to yellow, a 
similar line leaves it antl passes across sitle to third dorsal ray froni the last; candal pecluncle jet blark, 
estc~ntliiig forward in :I sliarp point and bounded in front and brhind by nttrrow greenisli-yello\v lines; 
sriout l)rownish-wliite, n rather broad p i h  blue band over snout and down to angle of inoiitli on each 
ni t l e ;  soft dorsal, anal, ant1 cautlal pale, the latter with a broad light brown bar on basal part; spinous 
dorsal dusky, brownish, oY black; vent black; pectoral jet bladr at base, then a rich red crescent, 
outer part of fin blackish-white; iris (lull brown; belly white. 

Color in alcohol, grayish brown &ow, becoming lighter below; a very dark blackish brown band 
passing tlirongh antl downward from eye, widening below eye to lower base of pectoral, cmtinuing 
hack~rarcl to vent, its width on body bring froin vent to posterior third of and; a sinall, narrow, 
similarly colored line extending froin anterior part of eye to upper anterior base of pectoral, curving 
slightly forward; a light narrow violet band extending over snout from cleft to cleft of mouth; the 3 

Species nu,nerous in the Indian and tropical seas, small mid rather brightly colored. 

336. Balistapus rectangulus (131oc11 & Srhneitler). 
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.narrow bands between eyes ahnost black, the lines edging the broad band on side ant1 the arnte-anglcd 
dark brown spot on caudal grayish blue; spinous dorsal Iwown; soft dorpal, :~nal, and 1:ectoral light; 
cauilal dusky; base of pectoral black. ncscription based chiefly on No. 03714, a specime~i 8 inches 
long, from IIonolulu. 

We have 9 examples, 4.85 to 9 inches long, all from I-Ionolnlu, where the species is common. 

Ilnliatrn rcclang?~lzra B l o d ~  & Schnc~der, Syst. Irhthy., 465, 1801, Indian Ocean; Gllnthcr, Cnt., VIII, 225, 1870, Ilay, Fishes 
01 l~rdit~ ,  (i91, pl. cl.xsrrrr, fig. 2, 1878: Steindnchner, Denks. Ak. Wiss. Wien, LXX, 1900, 517 (IIonoluln). 

Naliatrfi ci~ict~tn Bleekrr, Atlar, V, 119, pl. 228, flg. 1, 18G5, East Indies. 
fltrlrnta]~~~~ vnkrrr!/iilue, Fowler, I'ror. A?. Nnt. S L ~ .  Phila. 1900, 614 (Hnwaifirn Islnndn); Jcnkina, B1111. TJ. S. Fish Con~~n . ,  

XXII, 19@2 (Sept. 23, 1903), 483 (IIonolol~il; Snyder, op. cit. (dnn. 19, 1904), 634 (IXorroluln; 1'11nko Biry, IIILWIL~I) .  

337. Balis tapus aculeatus (Linnaus). "IIurnulrumu ni~kunuku apucc'tr." Plate LXII. 

Heat1 2.75 in length; depth 2.2; snout 1.15 in head; eye 7; interorbital 3.75, equal to cleftof mouth; 
1). rrr, 24; A. 22; first tlorsal spine 2.3 in head, equal to length of pectoral; longest tlorsal ray 3 in he:~tl, 
base of soft dorsal 1.3 in Ilertcl; longest anal ra j  3.5 in head, base of anal 1.5 in Ileatl; sc.ales 38, 24 fro~rr 
auterior base of spinous dorsal to vent. 

Body oblong, compressetl; tlorsal antl anal outlines similarly anti evenly archetl; head large; snout 
thick autl l~lunt ;  mouth small, with thick lips; teeth rather long, incisor-like, notched, tllose in lower 
jaw the longer, those of upper jaw inore r~otchetl; eye small, high, posterior; origiu of first tlorsal 
sliglrtly posterior to gill-opening, tlie first spine blunt antl strong, its anterior edge rugose; soft dorsal 
and anal moderate, with rouncled profile; cautlal slightly rounded; ventral spine ~noval)le, r;lopported 
l)y a series of slentler sharp spines; pectorals broad, rounded; scales covering calltire 11c.ad ant1 Ibody, 
those under soft dorsal slightly enlarged; some osseous plates behintl gill-opening; nsually 21 rows of 
sharp recurved spines on caudal peduncle, in some examples 2 full rows and from 1 to 3 sliorter 
broken rows. 

General color in life (taken from No. 03455) yellowish green above, whitish below; lips pale yel- 
low; a narrowr blue stripe extending from back of angle of mouth over snout to opposite sitle; snout 
and side of head pale greenish yellow, becoming paler below; 4 bright blue lines across top of head 
between eyes, these separated 11y greenish lines of similar width; three narrow blue lines extt,ntling 
frorn eye downward to lower anterior base of pectoral, the first and lnst sornewhat convex, the ~rritltllr 
one nearly straiglit, the space between fir& and serond yellowish white,'tliat b e t ~ v e e ~ ~  setbond a11c1 
thirtl greenish; an irregular club-shaped band of orange-yellow from base of pectoral to snout, the 
posterior entl somewhat expanded and more reddish, the anterior entl gratlually I~roadcning ant1 pass- 
ing on cxacli side into the blue band across nose; sitle below spinous dorsal pale yellow, soine~.hat 
tlusky a t  Imse of spines; back of this an oldique broad, brick-red bar, then a shorter greenisli-yc~llo\v 
one \vliic~li is followed by a broader bluish-green bar, these all enrroaching upon the soft c10rs:ll ant1 
extending downward ant1 forward, merging into an irregular broad longitudinal dusky area on ~r~itldle 
of sitle, fro111 which extend downward aud backward 5 narrow churved greenish-yellov- projecstior~s, 
separatetl by whitish spacaes of similar width whicli are encroachments from the general color of the 
ventral surfnce; side of caudal peduncle with a broad longitudinal pale hluis11 bani1 ill wl~icli are set 
the 4 se~ ies  of small spines; base of caudal fin and tip of peduncle pale rosy; soft fins a11 dirty 
whitish, somewrhat washed with rosy and yellowish; first dorsal spine tlnsky in front, 1,luish on side; 
men~branes ronnecting spines pale, with slight I)luisll \rash; base of pertoral with :L narrow 1)lnc.k 
rertiral line. 

Color in  alcohol, gra$ish with a large ragged-etlged dark spot on side of body, one of the long 
edges extentling to anal, broadening around anal region; 4 dark bluish black bnnds, tli\.itlrtl 1)y 3 
n:lrrowclr 1)rown onw, between eyes; 3 narrow bluish gray lines from eye to I~ase of pcc3toral, thc anterior 
one curved forwartl antl extentling from front part of eye to lowrr part of pectoral base, tlie other 2 
are separatetl by a darkish brown bantl as wide as eye and extending to baseof prctor:~l; :I I)luish gray 
I)antl over front of snout, ending just posterior to cleft of month; the edges of (lark spot on ci~lc et1gc.d 
with violc~t gray, these nearly filling the spaces and giving the appearance of 4 or 6 1)antls estr~iding 
fro111 tllc axis downwartl to anal fin; a large grayish spot under ~ p i n o u ~  ilorsal, :inotlicr ~iiidcr anttlrior 
half of soft dorsal, these separated by an arrn of the dark  pot on side; violet gray oil tl~t. anterior 
regioll c-orerccl l ~ y  spines of caudal peduncle; spinous tlorral I~rown; other BI~H pale. 1)escril~tion 
chiefly frorn No. 03456, a specimen 8.5 inches long, from Honolulu. 
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We llavc G esamples, 8 to 9.95 incl~es lol?g, all from FIonolalu, where tlre species is rather cornmon, 
tllongh less so than in Gatnon. ISno~rn also frotn Johnst,on Island. 
&z/istw (ic~~k'r~tllr L~IIII~!IIR, Syst.  NIL^., 10th eel., 328, l768,:India; Rleekcr, Atl. lchtl~y., V, 120, 1865, ])I. 216, fix. 3 (East Indirs 

on nll islands); (:iintl~er, C t b t .  Fish., VIII, 228, 1870 (Ile de Frrrnce. Johnnnn, Z I L I I Z ~ ~ I ~ ~ ,  Moluc!c8t~, A n ~ b o y ~ r n ,  Cl~inn, 
Fiji, Scynl~clles); Dlly, Fishuvof Indin, 690, 1878, pl. cr.xxvrrr, fig. 3; S1nit.11 B Sn'llin, I'roc. IT. S. Nat. Mns., \', 1882, 
139 (follnnton Islnilcl). 

n(tlislru or~tf~lissiirr?ts I,csson, Voy. Coql~illc, 11, 119, 1830, pl. x, fig. I, Borabora. 
Ilulinlex rc1.111ntrrx C~~\.it!r, ItL\grlc, Ani~n., Tllnnt., ~ 1 .  c:srr, fig. 2, 18.L6, Indian Seas. 
I~(~/bl(v; S/I.~(I/II,S U~OIIOII', S ~ H I .   NIL^. ICd. (;DL)-, 32, 185.1, American Seas. 
Bc~li~/r~j~i~s ( I C ? ~ / E ~ L ~ I I ~ ,  . T O T ~ I ~ I I  cb I ~ o ~ I c r ,  T'roe. t 7 .  S.  NIL^. MIIS., S S V  (Scpt. 17, 1902), 269 (Nafn, Jibpan ;; Snyder, R1111. 11. S. 

Fish Comm., XXII, 1902 (Jnn. 19, 1904), 534 (IIonolnln). ' 

Qenna 186. CANTHIDERMIS Swainaon. 

Tl~isgenns differs from l?nli.strs cchiefly in I~aving the gill-openings snrrountled by ordinary scales, 
there bt~ing no cle\~eloped bony scuteg behind t h e m  13otly 1nucbl1 lnore elo~l:.atc than ill Hulistcs; tlorsal 
spines 3; dor.s:tl and anal elerntecl in front; cautlal \\,it11 its ~ n g l e s  avute; st-ales n~oderate, not very 
rough; scbales of canditl pednnc~ltb ~~nartnetl,  or with a tnedian spine; cheek completely scaled; a nakecl 
groove beforz eye. Species inl~al~iting both Indies. 

u. I)OTXILI I 11, !xi: s t a ~ ~ l t ~  55 or 6fi: color brown, with round or ovtite mllitish spot9 . . . .. . . . . . .. . . . . . . . . ..... . . .nngttlos~r,s, p. 415 
( c c i  ~)orsul 111, 28; urt~leq 44; c-olor ~ ~ n i f o r m  hrownish above, sideq uhinina at~ldt~ii.. . . . . . ... . . .. . . . . . .. . .. . . . . .ctt~1,<,0zt18, 1,. 415 

338. Canthidermis angulosus (Qnoy h (;:titn:trd). 

D. rrr,  20; A. 24; s c a l ~ s  55 or 56. 
Tail without spines or tal)ercles; scales very co~lspicuousiy granolatctl ant1 providetl ~v i th  a larger 

prickle at  the ktsr, whit.11 is prolninelrt in young csamplcs, I ~ u t  tlisnlq~cars more or less wit11 age. 
lh-0111 31 to 39 s(-:~les in a transverse ticries running from the origin of the tlorsal fin to tllc 17ent; 110 

en1argc.d scaales brl~intl tl~cgill-opening; anterior parts of the tlorsal a11t1 anal fins 11111c11 elrvated, Illore 
so in the adrtlt tl~irn in young esaml)les; caudal subtr~lncate; vthntral spine short, sotne\vllat ankylosc~tl 
vvitll tl1c1 pelvic- bone. 

Color brown, with rountl or ovate whitisll spots, in young examples these spots more intlisti~~c-t 
and n~iscatl with tlarker spots of the same size, and pure white dots; somc.tilnes unifortn brown or 
nnifor~rl cleel) bl;~ck (C;iinther). (Desc'ription of Crt~/tl~i~l(~r?~ri,s inlu7&tltrt?1,u, ~~:tlleti"l:tr/i~t(,.~ rrtucukttrcs" ). 

Thc only recorcl of C~c~rlltider~~ri~ from the lTa\raiia~l Isl:ulds is that of  LJuoy and C;ai~nartl, \ ~ I I O  
clescribctl :ts a ne\tr s~)ecies, 13aII'~tr~ ( I ~ L ~ I L I O S U ~ .  The following is :I translation o f  their tlescription: 

" Balistes, wit11 L1ac.k 1,otly; blunt snout; short sharp antrorse dorsal spine; clorsal and atla1 tins 
triangu1:tr; cantl;ll short, ro~untlrcl. 

" 2 (  I>. 25; p. 15; A. 20; c. 12. 
"The form of this balititcs is subo\roicl; its forellead is broad, ~vitll a small keel in the micldle; its 

snout ronntletl; its teeth are incisor-like ant1 pointed; the ~nouth  and the eye are stnall. It, is so~nr\vllltt 
bellind tlre lat,ter that the s l~ort  and strong spine of the first dorsal rises, 1v11ic-11 presents in front tllrec, 
lines of spines. 

"Thc dorsal and anal fins are 'levated, triangular, ol)tusc, tlirectecl baclrmaril, :tntl one is nearly 
as large ~s the ottwr; howe\~er, the lirnt lras t\venty-three rays and the secontl 11:~s only t\venty; the 
lol)e of t l ~ e  tail is quadrilateral ant1 thc fin rountled; the pectorals very snlall, tlirectetl upbvard, arc. 
cornposetl of iiftccn rays. Tho body is 1)laclr and covclrcd \vith small scatt,erccI pric-lilcs, \\,it11 a trian- 
gular base nntl bent 1):tck.uvard. 

"Tlre Inlgth of this fish is :< inchex; its depth 20 lines, and its thickness 0. I t  inhsbits the wato t~  
of t l ~ c  Sant1wic.h Islantls." I t  is pcrlraps differmt from C. roluntltrtlcs of t l ~ c  Em1 Indies ant1 (! njtrcrc- 
latt4.v of the \Vest I ndes. 

. Lulihtr~ ( L I L ~ I L ~ O ~ ? L X  Q ~ I o ~  & G~simanl, Voy. Unnlie, Zool., 210, 1824, Sandwich Islands. 

339. Canthidermis aureolus (Richartlson). 

Dorsal 1x1, 25; annl 25; lateral line 44; tail wit hc~r~t  spines or tnl)erc~lrs, but \\,it11 intlistinct ~ni,setl 
lines alollg tlle sc~ries of srales; 110 enlargctl sc8:tles I)t~l~in(l tll(1 gill-ol~ening; tlorsal i ~ ~ d  :urn1 fins 110t 
elewteil, caudal truncatctl; vrntr:il spine 11ot t~~ov>tl)lc, sl~ort.  1Jnifor111 brorrnisll :hove, sitlrs sl~ining 
golden; fills \~zitlrout color. Dorsal spitie or young exa~nples ( I  inch) with recurved spirlelets. 
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The only rccord of the occurrence of this species within our limits is that given uy Steintlachner. 
Its relstiorl to other nominal species of the genus is sornewllat uncertain. 
Bnlilrtrsut6rmlus Itirhnr~lwn, \'oy. Sulpliur, 126, pl. 59, figs. 1 and 2, 1843, East Indies); Giinthcr, Cst., VIII, 215, 1870. 
I~alislex (Liiirirx) ntarcoli~s, Stcindnchncr, ncnks. Ak. Wisq. Wie11, LXX, 1900, 517 (Lnyxl~n I~lnnd). 

Oenns 187. XANTHICHTHYS Xanp. 

Botly ol)long, coveretl with moderate-sized smoothish scales, those on posterior part of body 
~ ~ s n a l l y  with blunt keels; ho enlarged scutes behind gill-opening; no lateral line, or only a trace at  
the shoulder; a groove before the eye; 3 to 5 narrow grooves on the cheek; caudal peduncle deeper 
than broad; dorsal spines 2, comparatively small; soft dorsal and anal motlcrately elevated, the tipa 
acute; cautlal lunatr; mouth small, placed high, the teeth as in  Balbles; lower jaw n u ~ c h  projecting; 
ventral flays undeveloped, immovable, and s c ~ l e d  over. Chiefly American; alliecl to Ckt~tltidern~i~, 
but differing in several respects, especially in the grooved cheeks, projecting chin, arid fewer dorsal 
~pines. 
.l~antAiclrlb!~x (Knop) Richnriison, EnryrlopeBin Britnnnicn, Ed. XII, 313, 1&W (curu8sai~ieu.s). 

340. Xanth ich thys  l ineopunctatus  (I-Iollard). Fig. 182. 

IIeacl 3.5 in length; tlepth 2.5; eye 4.75 in head; snout 2; interorbital 3; L). 11-1, 29; A. I, 27; 
scales 37, 23 from anal to origin of spinous dorsal; first dorsal spine 2 in head, equal to snout; third 
dorsal ray longest, 1 .G in head, equal to longest caudal ray, last cautlal ray shortest, 4.5 in longe~t; third 
anal ray 1.9 in head, 2 in softdoreal base; last anal ray shortest, 4.5 in longest; pectoral 2.3 in lieatl. 

-.. 
Fra. 182.-Xanthichth?~~ lineopunctatua (Hollnrd). 

Body oblong, compressed, blunter anteriorly; tlorsal and ventral outline sinlilarly curved; head 
cornpressetl, dcep, blunt; eye sn~all,  high, posterior; snout blunt, deep, about half of Iiead; mouth 
small, terminal, high, its width equal to eye; jaws unequal, the lower, below the lip, prodoced, making 
the chin prominent; teeth pale brownish, notched, incisor-like; the 2 front lower tectll not so greatly 
notched as the next 2, the anterior edge of the latter being produced, making this part caninc-lilie; ul)pcr 
teeth not so greatly notched, smaller, and shutting outside lower teeth; groove in front of eye about 
equal to eye; the 5 grooves on cheek are below eye, extending from near angle of ~ n o u t h  and below, 
backward to gill-opening and base of pectoral; scales co~nparatively large, largest on ~nitldle 1)r)rtion of 
body, those from pectoral region running downward and backward and not as those on botly; a diglit 
tubercle on center of sc,ales on posterior portion of side, forming low lines or ridges on median psrt of 
scales; gill-opening surrountled by small scales, no large plates; origin of spinous dorsal over gill- 
opening, first spine hhort, stout, wedge-shaped, roughly rugose anteriorly, top incisor-like, so~netimes 
saw-like; second spine about half first; soft dorsal and anal concave, the rays shortening posteriorly 
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evenly antl gradually from about the tenth; caudal lunate; pectoral short, broad, slightly falrate, 
almost rounded; ventral spine short, blunt, slightly movable. 

Color in alcohol, grayish olivaceoas, lighter below, head darker, the center of each scale darker, 
-niaking weak brownish gray lines on sides; the edges of the scales are also brown, making n:irrow 
oblique lines, upward and forward and upward and backward over body; grooves on head browt; 
spinous dorsal brown, its membrane lighter; soft, dorsal, anal, and pectoral pale; caudal dusky 
yellowisl~, its margin, for about width of pupil, white; scaly base of soft dor~al, anal, and belly to 
ventral spine, dark brown. 

We have other examples, 
No. 05412, 5 inches long, No. 05413, 7.75 inches long, No. 03557, 7.5 inrhes long, from Honolulu, and 
No. 03723, 8 inches long, froni Ililo. 

The species is rare. We can not distinguish our specimens from others taken off tlie roast of Mexico. 
NaZixfe8 lineo-pmefatrbs Hollard, Ann. Sci. Nnt. (4th Rcr.), I ,  1854, 65, Reunion Island. 
Bnlisles T ~ I P ? L ~ O  Jordrrti B Gilbert, Proc. IT. S. Nat. Mus. 1881, 228, Clarion Island, Revillagigedo Group. 

Smtk ichfhyn  mr?ito, Jordan S., Evermnnn, Finhe8 North and Mid. Amer., 11, 1710, 1898. 

The above description from No. 05411, a specimen. 8.25 inches long. 

(Type, No. 28387 
IJ. 8. N. M., Coll. Lieut. H. E. Nichols.) 

oenus 188. MELICHTHYS Swainson. 

This genus differs froin Halistca chiefly in the presence of H. series o f  even, white, incisor-like teeth, 
instead of the irregular incisors of Rdisfes .  The tail is unarmed cr the scsales only slightly keeled; ti 

groove is present before the eye below the nostrils, ant1 the cheeks arc’ wholly scaled. Thc wrtital 
fins are angulated, but not produced in filaments; ventral flap small, iinmovablr, and covered with 
rough scales. Tropical seas. 
drd;c/rthya Swriinsoii, Clusr. Atiim., 11, 3‘5,  1830 (viitgma, Blouh; tiol of lmiimis).  
illclnnichth!/s Guilther, Cat., VIII, 227, 1870; corrcctcd spelling. 

341. Melichthys radula (Solander). “LIundiumt6 dodc.” Plate LSIV. 

I I e d  3.75 in length; depth 2; eye 5.25 in head; snout 1.65; D. III, X3; A. 29; interorbital 2.5; 
firfit dorsal epiiie 1.75; longest dorsal ray 1.3; longest anal ray 2.5; depth caudnl pedunclr 3; pectoral 
2 ;  scales 53, 33 from vent to anterior base of spinous dorsal. 

Body oblong, inore bluntly shaped anteriorly than posteriorly; head diort, deep; eye small. 
posterior, high; snout blunt; mouth small; lower jaw slightly produced; 8 teeth in earl1 jaw, the 2 
anterior ones of each jaw broad truncate, incisors without notch, the other teeth in lower jaw notched; 
posterior tooth of upper jaw truncate; other 2 lateral teeth but slightly notched; anterior teeth even, 
not notched; teeth of lower jaw with a strong horizontal backward process; origin of spinous dorsal 
over gill-opening; first dorsal spine strong, blunt, and heavy, ita front rugose; second spine very 
derider, about two-thirds of first; last spine very short and blunt, ita tip just even with edge of groove, 
eiLHilY overlooked; in tlie sinall examples it is quite evident, in large exaniples it is blunt antl not SO 

evidelit (Doctor Gilbert evidently had a large example and thought there were but 2 spines, hence 
t*alIed it bis))inosus, a new species) ; tlie fourth dorsal and anal rays the longest, the31 uniforinly short- 
riling posteriorly, the last one-third length of longest; caudal fin slightly coiivex, almost truncate, the 
tips produced for a distance cqual tq orbit; in  tlie young the caudal is convex, 110 tips evident; ventral 
spinc short, slightly movable; pectoral short, broad, and rounded; body nearly uniforinly sraled, 
scales around n~outh, eye, pectoral and ventral regions, anti caudal peduncle 8niallcr; osseous plates 
brhiiid gill-opening; rough niedian spinousicrests on 8 or 9 ~ O \ V H  of scitlcs on posterior portion of body. 

Color in life, uniforinly black, with slight show of bluish; a very distinct, conspicuous, narrow 
line of light blue running longitudinally on bases of dorsal and :mal. Anotlier specinien, when taken 
alive, was light green, with golden longitudinal narrow bands along spines of scales; stripe along base 
of dorsal and anal light blue; the whole fish turning Mack when dead. 

Color in alcohol, bluish black, the fins darker; a narrow white longitudinal stripe at base of dorsal 
and anal; a narrow white line within arch of caudal about half diameter of eye from ita edge, this line 
not evident in the young. 

F. C. B. 1903-27 
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The above description based chiefly upon Na. 03325, a ~pecimen 9 inches long, from I-Ionolulu, 
where i t  is common. Thr: speci~j~i.ns fro111 the.offshore islands of Mexico, calleil ilfelicIctliy/n Oi.yiv~osww, 
seern to be the same. 

We have 11 examples, 4.75 to 11.75 inches long, all from I-Ionolulu. Ilecortled also from J o l ~ n ~ t o n  
Island. 
HalQtex ~aclula Solander in Richardson, Voy. H. 11. S. Samaraf~g, Fishes, 21, 1848, no locality. 
Melicl~thya l'infjens Bleeker, Atlns, v, 108, pl. 220, fig. 2, 1865; East Indies, not of L i n ~ ~ a o s .  
Hulivtes bulrirm, Giinther, Cat., VIII, 227, 1870; Streets, Ball. 11. S. Nnt. MIIS., No. 7, 56, 1877 (Honol~ilu), not of l,ncBpi.de nor 

o[ I<ixqo; Snlith & Swni~r, Froc. U. S. Nat,. Mils., v, 1882, 140 ( J o h n s t o ~ ~  I~ lnnd) .  
Halixtex (Alel(i~~ichth~s) banira, Steindact~ner, Denks. Ak. Wins. Wien, LXX, 1900, 517 (IXonolulu nnd L ~ ~ S I L I I ) .  
Ualivtex (I'nrahalixtes) ringeilx, Steindacbhncr, Denkn. Ak. Wius. Wien, LXX, ISM), 517 (Laysr~n Island). 
~lleliclilhys bispDhoxua Ciilberl, I'roc. U. S. Nut. h111s. 1890, 125, Clarion and Socorro Islands. 
Melichtl~ys radtilu, Jenkins, Bull. IT. S. Fish Comm., XXII, 1902 (Sept. 23,1903), 483 (Honolulu); Snyder, 011. cit. (Jnn. 19,1Y04), 

534 (Hawaiian Ixl~n~ds) .  

Family LXXVII. MONACANTHIDW. 

Body much compremed, covered with very s~nal l  rongli scales, forming a rough or velvetjr covering; 
~nales sorneti~nes wit11 spines on the cautlal petlnncle, these either rol)nxt or needle-like. IJpper jaw 
with a double series of incisor-like teeth, 6 in the outer and 4 in the inner series; lower jaw wit11 G 
similar teeth in a single series; first tlorsal with a single strong spine and generally a rudimentary one 
behind it; second dorsal long, si~nilar to anal; ventral fins reduced to a single osseous, fixed or movable, 
small appendage a t  the entl of the long pelvic bone, this appendage often ~Sudirnentary or entirely 
absent; no barl~el; vertebm' 7 1 I 1  to 14=18 to 21. I-Ierbivorous shore fishes of the warm seas closely 
allied to the Bali.siidie, differing chiefly in having the first dorsal represented by a single spine, betlind 
w11ich is sometimes a rudiment; scales small, spinigerous, the skin nlostly rough velvety. The species 
are mostly s~nal l  in size and are not used for food, having little flesh and that of a bitterish taste. 

a. I'ubic bone wit11 n srnall spine nt its end; gill-opening short, nenrly vertical; dnrnil lrnd nnnl modernte, cnrh y i t h  fewer 
than 40 mys. 

L. Vetitral spine immovnble; dorunl upine barbed or not.. ............................................... Cuntherille~, p. 418 
bb. Ventrnl spine moynble: dorsal spine n r~ned  with strong retrorue barbx, ustinlly in 2 series. 

c. Ventral flnp only ~nodenltely developed, not rcnc!hing beyond pelvic spine; no spines on cnnrl1~1 peduncle. 
Strphn?~ole~~is, p. 420 

au. ~'obic'bone withoiit spine nt it# end; gill-openings long, obliqne; dorsnl and anal long, cncll of 40 or more nry8. 
d. Caudal lin eloll&ate, the  nngles rounded; lipper protile of snout concnve; colorntion not Ilniform.. . Osbcrkiu, p. 422 
dd. Catidnl fin short+ sabtruncnte, r~nterior profile convex.. ............................................. AZuferu, p. 423 

Oenns 189. CANTHEBINEB Bwainson. 

This genus differs from dfonac-nnthuz chiefly in having the vental  pine immovably ankylosed tc 
the pelvis. The barbs on the dorsal spine, if ilistinct, are usually in 4 series; vertebrie 19 or 20. 111 
the genus C t i ~ ~ l h ~ r i i t ~ , ~  the gradation is perfect from those-species without barbs (Canlherines) to those 
with 4 equidistant series of strong barbs (P8~udornonncrtnthux). 

Chatherinen Swainson, Net. Hist. Fisl~es, etc., 11, 327, 1839 (nas1c!1~s=sanf1u~iri1icnxin). 
I'ri~ridoinoilaca~dh2~~ Bleeker, Atlns. V, 134, tnb. 228, fig. 2, 1865 (?frarr?lr?~v). 
I,iomosacasthax Bleeker, Ned. Tydskr. Dierk., 111, 13, 1866 (1)ardalis). 
Cct~iti~orhinttx Gill: corrected upelling. 

u. D. 1-36; A. 30; no white 8pots ........................................................................ .xand~aicliiensk, p. 418 
au. 1). 11-38; A. 33; body everywl~ere with round white #pot# ........................................... ulboprrnctutila, p. 420 

342. Cantherines sandwichiensis (Quoy & Gaimard). " O'ililrpa;" " Olt7~u." Fig. 183. 

Head 3.3; depth 1.9; eye 4.4; snout 1.1; interorbital 3.65; 1). 1-36; A. 30; P. 14. 
Body oblong, moderately elevated; snout long; rnoutli low, below axis of 1,trdy; anterior profile 

rising in a slightly cboncave line to dorsal spine, a little caonrex in front of eye; from dorual spine to 
caudal pedunc.le the tlorsal outline is in a long low curve; ventral outline slightly convex f ron~  tip of 
snout to pelvic plate, thence in a ~ t ra igh t  line to origin of anal fin; base of anal gently and evenly 
rounded; upper jaw with an outer series of 8 strong close-set incisors, the G anterior ones rather 
pointed, the lateral one on each side ~nticlr broader, lowt~r jaw with a ~ i n p l c  s e r i e ~  of O sirtlilar teeth 
fitting inside the upper in the rlosed mouth; teeth white, the tips browniuh; lips thin; eye high up, 
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the interorbital space strongly convex; nostrils in a ronrlded shallow pit; gill-slit sligl~tly oblique 
upward and backward, its lower cnd in front of u1)pc.r bas(. of pectoral, its length 1.6 times diameter 
of orbit. 

Body uniformly rough santlpapery, 2 rows each of 2 short, recurved spine8 on Gautlal peiluncle in 
males, none in females. Dorsal spine long, slender and s o ~ n ~ w h a t  roughened, its insertion slightly 
anterior to middle of orbit, its length 1.2 in head; dorsal groove deep anteriorly or shallo\v posteriorly, 
not quite reaching soft dorsal; distance l~etwecn origin of soft dors:tl and posterior base of d o r s ~ l  spjnt. 
slightly greater than snout to eye; anterior dorsal rays somewhat elerxtetl, their lengtll :I little more 
than half hedd; anal similar to soft, dorsal, the rays  bout eqnally long; c;~udal when spreatl slightly 
convex; pectoral short, its edges nearly parallel, its length 2.3 in 1le:ttl; pelvic spine short, stiff, not 
movable. 

Color in life, but somewhat faded (No. 03352), unifor~n rich 1)rowniull 1)lac.k; jaws whitish; dorsal 
spine olive-brown; soft dorsal with the rays rich orange, the m e m l ~ r a n ~ s  pal(,; citndnl with nlen~branes 
pale, flesh color, the rays 1)rowni~h black, tipped wit11 reddish orange; anal like soft dorsal; pectoral 
with the membranes colorless, the rays rich orange; iris dirty greenisll. 

' 

Color in spirits varial)lc>, but U S I I R I ~ Y  R tlnll ratilly brown, nniforn~ over head ant1 body; dorsal 
spine dusky; the series of scales sheathing the l)i~sc~s of tlorsal ant1 anal al~l.uptly I~rotvnirh Ijlack; the 
fins yellowish \vhite; caudal dusky brown; l)r('tort~I yi'llo\vibll \\.llit~, t l ~ e  l)ase clnrk bro\vn; side of 
body ancl head sonleti~nes with scattered ~~n:l l l  round l)lack spots, thew silowing on only one (No. 
05418) of our specimens. 

This species is represented in our collection by 14 specinlens, 1 from IIilo, the others fronl 110110- 
lulu; of the latter 5 were c,ollectetl by Doc*tor Jenkins ant1 4 by Doctor IVood. Otller c~sninples were 
obtained by the Albnlroxs a t  IIonolulu and a t  Puako 13ay, IIa\vttii. Also recorcled from Socorro Island. 

Ualialrn sa7itlwic/ri~1isiv Qooy B Gaimnrd, Voy. I'Urnnic, Zool., 214, 1824. Sandwich Islands. 
Ca?ttheri?rcs ?lost~fr~s S W U ~ I ~ S O ~ ,  Nnt. IIist. CIt~ss, PisIie?~, 11, Y2i. lt(:$9; slibstil~lte for N. 8clrrtl?oir.lrir1rsis Qnoy cC! (;aimarct. 
Mmiacasthus j)avtEnlin Riinpdl.  N. W .  Finch., 57, pl. 15, fig. 3, 1855: Giilithcr, Cnt., \'III, 230, 1870, ill prlrt; Steinducll~lcr, 

Denks, Ak. \Viss. Wien., I,XX, 51i (Ilonol~lln). 
Ca?ilherbr~s ea~ol:r  Jord~ku & Mc(;rcgor in  Jordtln L Evcrmnnn, Pishcn North rind M i d .  Aincr.. 11, 1713, 1898, (:lnrio~l Islnnd, 

by error; Socorro Island Xncullt (type, No. 11995, Stanford Univ. AIus. Coll. I<. C. hloGregor); Jordnn \C! XloGregor, 
ltcpt. IJ. S. Fin11 Cornin., XXI\', 1898 (1899), 281, 1'1. (i, Socorro Island. 

Cu?dheviries xni~rlrr~ichif'?rrv'~, Fowler, I'roc. Ao. Nnt. Sci. Philu. 1900, 81.1 (St~odwicl~ Islauds); Jenkins. 131111. U. S. Fish Comm., 
XXII, 1902 (Sept. 23, 1903), 484 (Honolulu); Snyder. op. cit. (Jnn. 19, 1904), 6'34 (IIonolulo: Puuko Bay, llawuii). 
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347. Cantherines albopunctatus  (Seale) . 
Head 3 in length; D. 11-38; A. 33; 1'. 15; eye 5 in head; sriout 1.2, its profile concave. 
First dorsal spine long and strong, about equal to snout, with 4 rows of small barbs directed down, 

insertion of spine directly over anterior half of eye; uneven cutti~ig incisors in each jaw; a single row 
of 3 on each side of lower jaw; an adtlitional row of slnall inner teeth in  upper jaw; caudal peduncie 
with 4 short round sltines on each side; skin without distinct scales, but everywhere rough with a 
velvety feeling to the touch; caudal rounded, its longest ray 1.75 in head; ventral spine coalesceti to 
the pelvic bone, the membrane rather well developed, extending slightly beyond the spine; dorsal 
and anal rays of about equal length; base of the anal 1.2 in base of dorsal; pectorals short, 2.5 in heat]. 

Color light gray, with slight silvery gloss, everywhere covered with scattered ronntl, white spots 
about size of pupil; on lower half of body a s~nall number of scattered black dots, slnxller than the 
white dots; dorsal and anal with the basal fourth black, the ren~airiing yellowish white; caudal dusky; 
iris white. IIonolulu (Sealr); also recorded from Tahiti. 

Noriocai~thun albol~unclat?ix Scale. Or?. I'srper!, Riuliop Mns., 1, Ko. 4. 13, fig. ti, 1901, Honolulu (type, 110. 667, B. 1'. B. 11.). 
J'neiidomo7utca7~thlLr ~~~cllimaculatux Regnn, I'roc. Zool. Soc. T,olld., 11, I'art 11, 1902 (Nov.), 298, I)]. X x v .  fig. 1, Tahiti. 

Oenns 190. BTEPHANOLEPIB Gi l l .  

This genus differs fro111 hfonaccintlius in having the ventral flap, even in the adult, only moderately 
developed, not reacliing beyond pelvic spine, and in having no recurved spines or1 cautlal pedur~cle. 
Slqtha7iolepin Gill, l'roc. Ar.  Not. Sri. Phila. 1861, 78 (s~lU(~r) .  

( r .  No enli~rg-cd *pines oti C I L I I ~ I I ~  pedrr~icle; body and lie~rd not white spotted. 
b. Hody with minute but distinc:t spi~lolifero~rs scaler; dorsnl rays 38; arm1 34; body color yellow or olive with r11~rk h11r8 

or1 he~rd rind spots on body.. . . . . . . . . . . ... . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . ,. . .xl,iloao~~rrih., p. 4'20 
bb. Body prickly, without distinct scbalen; dorsrrl rrlya 39; r ~ r 1 i ~ 1  36; body color ~i lvcry,  cloiidctl, without  pots cxc8cl)tir~g IL 

row of 3 from bchirid eye downward toward brrsc of peeton11 ... .. . ... . . . . . . .... ......... . . . .. . . ...... .l~ric.ci, 1). 421 

345. Stephanolepis  spilosomus (Lay & Bennett). "Oili u?oi&." l'late LXV. 

IIead 3.4 in length; depth 2.1; eye 3.7 in head; s l~out  1.3; interorbital 3.3; height of spinc over 
eye equal to snout; D. 38; A. 34. 

Body oblong, deep, strongly colnpressed, covered with minute scales, the posterior edge of each 
scale with 1 to 3 little spines, the center one the largest, these spines larger posteriorly over the 
peduncle, forming a cardiforrn patch, all hooked for\vard; lno~ltll very small, tceth incisor-like, broatlwt 
ill the sides of the jaws; outline of head, from 5no11t to dorsal spine, slightly concave; dorsal spine 
rough anteriorly, it8 posterior e d g ~ s  each arrned with a row of rather long rctrorse barbs or spines; 
ventral spine small, movable, a r ~ n e d  similar1 y to dorm]; caudal rounded. 

Color in life (No. 03499, taken a t  Hilo), ground-color of body yellovi; black spots of various sizes 
ant1 shapes closely set in irregular rows on tail and back, t l~ose 011 belly being more sparse; nape tund 
base of tlorsal dark brown; a pale patch about size of suborbital space over the abdoniinal cavity, 111~1 
black spots in this patch being paler than tl~ose on the yellow ground, this white patch probably 
absent in most living exalnples; interorbital and suborbital regions dark yellowish-brown, with 1)lat.k 
streaks running obliquely fro111 ridge to pectoral region; armed dorsal spine orange-yellow, pnrplish- 
black spots on the membrane; ridge of snout very dark, obscuring all 111arks if there were any; lips Acsh 
or pale pinkish color; a yellow'streak with bright purple spots running along the lncdjan l i l~c  of t,llroat 
to ventral spine; fro111 the ventral spine to vent a bright yellow line on the edge of ker.1, antl 2 hright 
bluish-purple lines running along with the yellow one; space between 2 latter lines pale black; ventral 
spine yellow with purple spots; soft tlorsal yellow, with 10 or 11 pale purple bars of erlual uitlth 
running longitudinally throughout entire length of fin; caudal fin bright yellow, the ~ ~ r o x i ~ n a l  half 
with black spots in rows, thesc spots becorning oblong as they spread toward the end, antl forming 
Inore distinct rows, gradually fatling into bright orange, and filling up the yellow gronl~tl color, 
itnparting'to the entire fin a 1)right orange aspecbt; ray8 yellow at  base, merging into orang($ near the 
end; a black bar near tip of fin, a thin purple strealc runni~lg through the black bar near its outer 
margin; a Itright yellow streak along tip of fin; anal salne as soft dorsal. 
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Another specimen had the following coloration in life: f-lead and belly pearly blue, shading into 
light brassy, the color of other parts of the body; head and body ~vitll lines and spots of brownish 
black; ~nernbrane of dorsal deep orange with brownish black spots, the spine bluish; dorsal and anal 
b:tnded with lernon and pearly blue; caudal Jeep orange, ~iarrowly bordered with lemon; a subt;erminal 
bantl of black; fin spotted with black; iris brassy; teeth orange. 

An example from Hilo, when fresh, was mottled olive-green with traces of lighter horizontal light 
olive streaks, about 5 in number; fins soiled olive; candal \\fit11 2 blackish bars; iris golden yellow; 
jaws flesh-color. 

General color in alcohol, brownish olivaceous, darker above; body covered with small spots as 
large as pupil and smaller, arranged in about 14 or 15 irregular lengthwise series; over the cheek these 
spots formed into lines making 6 or 7 snlall narrow lines running upward and forward; domal spine 
with snlall dark spots on its anterior portion, pale posteriorly; soft ctorsal pale, with about 10 narrow 
dusky stripes; caudal wliite, a dark band, width of pupil, on its edge, this band tipped with white, 
about 10 rows of small dark spots arranged in bars; anal similar to soft dorsal; pectorals pale. 

Description chiefly from a specimen (No. 2557) 5.25 inches long, from Honolulu. 
Accordi~~g to Mr. Jobann Ilering, of Kilo, this fish comes occasionally in great numbers, but other- 

wise is very rare. The natives believe its appearance to prophesy the demise of sornegreat personage, 
sut:h as a king or chief. There is another red fish, which seems, according to Mr. Ilering's descrip- 
tion, to be a species of Iloloi8entrus, whose appearance is viewed with the same belief. 

Our collectio~l contains 26 s p r c i ~ ~ ~ e n s  from Honolulu and 1 fro111 Hilo, ranging fro111 2.14 to 5.4 
i n r l l e ~  in length. The 211bntross obtained specimells a t  Ilonolulu; a t  station 4180, near ~ i i h a t  fro111 
the stornach of a Coryphaena; a t  Neckcr Island, carried in by n bird; a t  station 4147, nearBin1 lsland, 
in  26 fathoms; at  station 4167, near Bird Island, in 18 to 20 fathon~s, and at  station 4148, near Bird 
Island, in 26 to 33 fatho~iis. 

Jlu~cecci~rthrix 8pilu~omn Lay & Bennett, Zool. l!coohcyls Voy., 70, p1.22, fig. I ,  1899, Hawaiian Islands; Giinlhcr, C:~it., VIiI,  
243, 1x70 [IIa~vaiit~n Inlttnils); Fowler, l'roc. Ac.  NI~L. Sri. Philn. 1900, 514 (IIILWI~!~ILII Is11llld.s); Stcilld~tcl~l)er, I ) c I ~ ~ s .  
A k .  M'is. Wicn, LZX, $17 (L1tysttn ISIILII~). 

. ~ l ~ l ~ h ~ 7 l o ~ ~ j l i ~  ~ ~ ~ i b s o r n ~ c ~ ,  Jerikins, Hull. U. S. Fish Cornm., XSII ,  1902 (~cpt .  TJ. ~ Y o S ) ,  48.1 (llo~lolulu); Snyder, op. cit.. (.Inn. 
19, 11304), 634 (Honol~~lu; Albtrtrouu Station 4180, Njilii~u; Neckcr lult~nd; sttitions 4147, 4148, 4167, netn Bird Islk~nd). 

346. Stephanolepis pricei Snyder. Platt: 48. 

Hc:td :I i l l  length n~eas~ired to base of candal fin; depth between illsertioli of ciorsal and anal 2.0; 
eye 3.3 in head; interorbital space 3.3; snout 1.4; depth of caudal peduncle 2.4; D. 39; A. 36. ' 

Snout rather pointed, upper and loaer  contours concave; gill-slit snlall a11d liarrow, its height 
equal to width of base of pectoral, two-thirds di~uneter of eye; ventral flap  lota ably narrow, its width 
cqnal to lialf diarneter of eye; dorsal spine iriserted a1)ove pupil, its length equal to distance bet~veen 
angle of mouth and upper edge of gill-opening, reaching the insertion of dorsal iin when depressed; 
6 lateral spines which project downward and slightly backward; 3 or 4 s~nal l  granules in a row 
below tlic. spirle; qpterior part of spine with prickles which point upward; length of base of dorsal 
abont equal to length of head; height of fin equal to diameter of eye; length of base of anal equal to 
distance between tip of snout and posterior edge of orbit; height equal to that of dor~a l ;  rays of dorsal 
ant1 anal rough on basal halves; caudal round, the alternate rays with strong prickles; length of fin 
c3qnal to length of snout; length of pectoral equal to twice the length of gill-slit; ventral spine large, 
length of movable part about equal to length of gill-opening, the sides with large spikes which project 
1)ackward; body and head elrenly covered with pricbkles, those of the dorsal part slightly coarser than 
the others; no enlarged spines on c-audal peduncle. 

Color silvery, dusky along top of head and back; nlenihralle of dorsal spine blue-black; 3 snlall, 
round, dark spots in a line extending upward from base of pectoral; dark clouds somewhat larger than 
the eye extending downward a t  insertion of dorsal, fro111 posterior half of dorsal, and on the caudal 
peduncle; a similar cloud extending uptvard froin posterior half of base of anal. 

One specimen 2.56 inches long, station 4021, vicinity of Kausi, depth 2dG to 399 fathoms. Type, 
No. 50882, U. 8. Nat. Mus. Only the type known. 

Stel~Rai~olepis pvicei Srlyder, Bull. U .  S. Fish Comm., XXII, 1902 ( J~ rn ,  19, 1904), 631, pl. 12, fig. 22, Albatross Station 4021, 

near Kauai. 
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Genus 191. OSBECKIA Jordan 8 Evermann. 

This genus differs from illuterrc in having the caudal fin elongate and with rounded angles; colora- 
tion not uniform, the head and body with irregular blue spots and lines, besides snlall rouncl black 
spots; upper profile of snout conca\.c. 

Osbeckia Jordau Sr Evermann, Check-List Fishes, 424, 1896 (scripta). 

346. Osbeckia scripta (Osbeck). "O'ililepa;" 6dOhtic~.1' Fig. 184. 

Head 3.7 in length; depth 2.9; eye (5.5 in  head; snout 1;  D. 1-47; A. 49; C. 12; P. 14. 
Body oblong, compressed, tapering, the greatevt depth, which is over rent, greater than eye ant1 

snout by an eye's diameter; enout producecl, the anterior profile concave; dorsal profile convex f r o u ~  
in front of spine tb caudal peduncle, a hroad angle at  beginning of soft tloreal which is ~ n i d \ ~ a y  i)et\veell 
tip of snout and base of caudal fin; ventral outline evenly arid less convex; caudal peduncle conll)ressed, 
its least width 3.2 in its least depth, \vhich is 2 in snout; chin l)ron~inent; teeth white, broad incisors, 
strongly elnargir~ate in lower jaw, Inore pointed in the upper; gill-opening oblique, 1 . G  tilnes diameter 
of orbit; interorbital Ilig11, the sides for~ning an acute angle. Dorsal spine short, slender, shorter than 
eye, granular, insertetl over ~llicldlc of orbit; soft dorsal with the ~lrargin roundetl, r~orte of the rays 
produc-ed, length of lnidtlle ones 4 in snont; anal similar to soft dorsal, the rays ~omewhat  shorter; 
caudal fin rounded, longer than head, about 2.6 in body; pectoral short, 3.6 in snout; no ventral spine. 

FIG. I&l.-Vsbeckiu xcril~tti (Osbcck); uftcr J O ~ ~ I L I I  1~11t l  ICvern~t~nn. 

Color in life (No. 03006, :L specinlen 23 inches long, taken June X),  olivaceous; head and body 
with numerous irregular lines aticl spots of sky b l ~ ~ e ,  the lines most nulnerous on head and near bases 
of dorsal and anal finw, the round spots 111ost 11111nerot1~ on ~ ~ l i d d l e  of side a r ~ d  on head; scattered 
smaller brown wpots on the interspaces; lips black; dorsal ant1 anal pale yellow; caudal dusky, paler 
a t  tip; iris yello\vish silvery, dark above. 

Color in alcohol, dusky olivaceous, the blue spots and lines faded to pale blue orhrownish. In  
some exarr~ples the color is much darker, almost dark velvety brown, the spots black. 

This species inhabits all tropical seas, and is common in the West Indies. I t  has been taken on 
the Atlantic coast as far north as the Carolinas, and occasionally arnong the  island^ of the Paqific coast 
of Mexico. I t  does not appear to be very corntnon among the Ifawaiian Islands, however, arttl was 
not obtained by Doctor Jenkins in 1889, though Jordan and Snyder secured one example in 1900. 

We have 5 specilnens, 17.5 to 25.25 inches long, all from Honolulu. 

IJaListex scrtpta Osbeck, Iter Chinensis, 1,344,  1 5 1 ,  China Seas. 
llalictca ntonoceros srripltcs Gmelin, Syst. Nut., 1463, 1788; after Osbeck. 
PLija trompa Parm, Dif. Piezus Hist. Nut., 46, p1. 22, fig. 1, Havana. 
Baliaterr leais Bloch, Ichthyol., XII, 65, pl. 414, 1795, Morocco; Tranquebar. 
BaZislruliturosus Shuw, Genernl Zool. V, 405, 1804, Tahiti. 
Baliates omatus Marion dc I'rocO, Bull. Sor. Philom., 131, 1822, Isle Waigiou. 
Alulere~pareva Leeson. Voy. Coquille, Zool.. 11, Pnrt I, 106, 1830, Tahiti. 
f~lionacanthurnproboscitlean~ Ranzani, Nov. Comm. Be. Sc. Inst. Bonon., V, 1842, 8, Brazil. 

. Aluterun wenorrm Hollard, Ann. Sc. Nut., Scr. 4, IV, 1855, 14, pl. 1, fig. 3, New Ireland, Bismarck Archipelago (Coll. 
and Garnot). 
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?Alttlrm picticrntn Pory, Pror. A(:. Nnt. Sci. T'lliltt. 18W 143, Cuba. 
,lf~nnrn?~lh?ta sc~.ipttifi, C;iintlicr, Cftt., VIII. 252, 1870 (Ztrnzih~ir. I'inftng, i\~nbo).~i~i, Sillm). 
illrrfclrr. scripfa, .Jordan & lfrcrmtrnn, Fislrcs Pr'ortll and Ifid. Amcr. I I ,  1719, 111. 2ci0, lig. (i:l'i, 1898 (Clnrion Islnnd; Vcnndos 

I~ltmrls): IEvermfi~i~~ hlfrruli, Fialics of rorto Riro, 261, fig. '73, l!lOO. 
Oshcclin acriptn, Jenkins, Bn11. IT. S. Ii'isl1 Comnl., XXII, 190'2 (Scpt. 23, 1909). .IS4 (Aonolnln).  

Qenns 192. ALUTERA Cuvier. 

Rody elongate, strongly c~ompressc~tl, co\~errd 
\vitli ~~ l i rmte  scales; snont short, the anterior ,tngP " 

. %<v:. profilr convex; ~noutli  ant1 tecltli essentinlly as 
in Jfonncn?~tl~~u, bnt the lower jaw tnore pro- 

/ 

jcc-ting, so that the lower teeth arc tlirec"terl . \ 

ol)liq~~ely up\r.artl ant1 hnc.lr\vard. Gill-opc*ning 
an ol)liqne  lit, longcr than eye, situattd 1)elow 
ant1 in adoanceof eye, its posterior end I)el~irid 
hnse of prctorals; ~)c.l\.jc. bone long, falcate, 
~ n o \ ~ a h l r  untler the slrin, withont spine at its 
extrertlity; ( l o r d  sl)inr stnnll, inserted over the 
eye, rougll, I)ul ~vitlront 1)arI)s; roft tlofial lonp 
itntl :u~al long, earll o f  45 to 50 rays; rantlal fin ,! 
short, s110rter ~II:LII I I ~ R C I ,  :tltt~ost trnt~(*ate, ~ I I C  3 
~nitltlle rays little producecl; pectorals sttlall. 5 
Size large. I 
I,?\ rllwl2rc.s qc~vier, RPgne Anim., ed. r. 155, 1817 (srorro $ 

ccrns). . C. 
.Ilrrlcr.n AgnssizinSpix, I'isc.~rnsi1.,137,182!I (?~ro?roco.oh). $ 
.IItrl, ria, A/titrrirrs, ctc., corrcrted hpellina. 

- 
8 
0 

347. Alutera monoceros (Osbeck). 3 
,--. 

"1;ot~ltr." Pig. 185. 2 
s 

I-lead 3.8; depth 3.4: D. I, -19; A. 51. 0 
c ? '  - 

Body ohlong, mnc-li c-o~npre~srtl, xncl slrin ". 
K 

\\,it11 a fine \~el\.ety tonch. 1Te:ttl vcry rlrep, g 
convex 1)oth ithovc at111 1)rInw; R I I O I I ~  slightly 2 produeetl rlpn,:~rd; eye ~tn:tll, not ~nnc-11 al,o\,c, o? 

9 
the n~outh ,  A in snout, 5.67 in I~c:itl, 1.67 ill 
space bet\vern its l11q)er ~iiargin and origin of :n 

B spinow dorsal, ant1 1 in spacr I)et\vcen its lo\vtlr =: 
C 

tnargin i ~ n d  upper niargin of gill-opening; trc~th . 

broarl, emarginatc., the mitldle 1rlnndibn1:tr pair 
pointed; lips thin and narro\\?, stt~ootll; 110s- 
trils small, in  front of upper part of eye; gill- 
opening r ~ ~ t l i e r  long, ohliqne formard nntil a t 
littlt? antclrior to the ~~ostr i ls ,  2.87 in moot and 

/ 

equal to pectoral; origin of spinons clorsitl ovcv 
anterior e,lge of eye, and ~nidway 11rtn~c.rn tip k 
of sno~it  :tnd origin of soft dors:tl; soft dorsal /E" 4 

\ 
ant1 anal nit11 the anterior rays the longer, the 
longe~t  in both fin8 c.qual; canclal tlitmagetl; pelb- 

I 
L 

toral insertrtl I>elo\v mouth ant1 a little bcliind 
utitldle of eye; cuandal pedunc.le c O l l l p r ~ ~ ~ ~ d ,  
eclnal to one-third thc distant>e fro111 posterior 
~narpin of eye to tip of SlloIIt. 

Color in alrollol, uniform brown, ~nottled with darker, t h r  fin8 all plain-colorc,tl ant1 pale. Kot 
seen 11y us. 

A painting in the collection of Mrs. Di l l in~han~ made in IIonolulu represents this witlely rliffusrri 
Enst Tr~tlii~n speriee. I t  bears the native nnnlr of 1,oulu. 
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f'aprhctta 7ntiritsm denlibti6 minatis Klein, 1~11th. I\Iisuus, 111, 23, 1742, pl. 1x1, fiq. 9, very bad, no locality. 
Balintes 7nonoeerox Osbeck, Itcr Chinensis, 144, 1751, China; Linnaas, Syst. Nat., 10th ed., I,  327,1758 (after Osbeck). 
Ildbtcs oblon!ji?~scuZ?is, otc.. Gronow, Zoophyl., 1763, 52. Indian seas. 
?Lija barbuda Parra, Dif. Plezns Hist. Nrit., 48, pl, xxIr, fig, 2, 1787, Habana. 
Balitrlee kleinii Gmelin, Syst. Nat., 1472, 1788. Indian serrs (after Gronow rind Klein). 
Balistes barbatns Wnlbaum, Artcdi Pisrium, 111, 464,1792 (aftcr Klein). 
Baliatcs mosoccros var. ttnirolor Blorh R: Sclincidcr, Syst. Jclith., 463, 1801 (after Gmelin). 
Bali8tes srrrntirornis Fr6minvillc, Nonv. Bllll. Sr. Soc. Philom., No. 67, 1813, 249, pl. xv, fig. 1. 
Alntwrs herardi Lesson, Voyage Coqllille, Zool., 108, pl, r r r ,  1828; New Guinea. 
Alutera rineren Srhlegel, Fauna .Tapon., I'oiss , p. 292, p1. cxxxr, fig. 1, 1850, Nagasaki. 
Alntariris oblilrlaftth. Cantor, binlayan Fishes, 363, 1860, Pinang. 
lllutarizis amphacnnthtts Rleeker, Verh. Rat. Gcn., Bnlist., XXIV, 1852, 23, p1. XI,  fig. 5, East Indies. 
Altstariusmacraranth~cfi Bleeker, \'t.rh. Bat. Gcn., Bnlist., XXIV, 1W2, 22, pl. 111, fig. 7, East Indies. 
Jialislcs lingnatrrla Gronom, Cat., Ifd. Gmy, 85, 1854, Indian seas; after Bnlixtrs obloa~~insrrrlrsx, etr., o f  Gronow. 
Allrtcrun anglrron~tn Hollard, Ann. Sri. Nnt., IV, 1855, 11, East Indies. 
nalirtcs unicornus Basilcwsky, h'onv. hffim. Snr. Nnt BIosroi~. X, 1855, 263, North China. 
YAlrctern gniitheritnna Pocy, Pmc. Ar. Nat. Sri. J'hiln., 1863. 184, Habana. 
J[i,nocunth~isntonocrros, Glinther, Cat., VIII, 251,1870 (Za~iaibnr. I'innng. Amboyna, China, Jlrpan); Nybtrom, Bihung. Svensk. 

Vet. Handl., Band IS, pt. IT', No. 4,  1887, 47 (Nngrr\aki). 
.flulcra monocwos, dordnn & IRvcrmann, Fiqli. North mid hiid. Amer., IJ,1720,1898; Smith Bull. U. S Fish Comm. 1808,273. 

pl. 64 (\l7oods Hole, brass.). 

S u b o r d e r  GYMNODONTES. 

Plectognatlls without a spinous dorsal, with the body short and with the belly inflatable; the 
scales typically spiniform, with root-like insertions, and with the jaws enveloped in an enamel-like 
covering, without distinct teeth. This group csontain~ degraded Plectognaths, which have lost thc 
scales, spinous dorsal, and distinct teeth. I n  the extreme forms the pelvis, ribs, and caudal vertcbrz 
are also lost, the species depending on their dermal armature, leathery skic, or inflatable belly for 
protection from enemies, while little power of active ~novelnent remains. 

a. Cn~idal region normally developed, with a candal pednncle. 
b. Upper n r~d  lourcr jaw each divjdcd by a median suture: maxillarien rind dentaries each curved outward behind tlxcs 

premaxillnrien. 
c. ]lack broatlly roiinded; frontal bones articolatetl with the s~~prnoccipital; head broad; liostrils Yt~rious. 

'*" 

Totr'aodontirl;t:, p. +>.I 
ce. 11uck more or less sharply ridged; frontal bones separated from tho s~~pruoccipitnl by the postfrontt~ln which meet 

in the middle; nostrils obsolete or very slnrill ............................................. Cat~lhi!/c~x/e~~itl:t., 1). 130 
bt1. Upper and lolver jaw each ~individed, the ~~rcmrixillnry and dcntury bones cooxsified into ~otnrcless nrc:hes; nlnxil- 

lr~ries extended laterlrlly behind; body covered with ntout rooted spines.. .................... Iliodoalitl;~~, p. 435 
aa. Caudal region of body aborted, the body trnnmted behind thc dorsal and anal; jaws ench \vithonl m e d i r ~ ~ ~  slltnre. 

Jfolidc, p. 439 

Family LXX\'III. TETI<AODONTII)$.-The Puffers. 

Body oblong or elongate, usually little compressed, sometimes rery broad; head and snout broad; 
belly capable of great inflation;  kin scaleless, usually more or less prickly, the spines or prickles 
usually weak and movable, not rooted; rarely the skin is armed with bony scutes forming a sort of 
carapace; each jaw confluent, forming a sort of beak, which in each jaw is divided by a median suture; 
maxillaries curved outward behind the premaxillarics; lips full; nostrils various. Spinous dorsal and 
ventral fins wanting, the fins co~npoued of sbft rays only; tlorsal fin posterior, opposite and similar to 
anal; caudal fin distinct; no ventral fins, the pelvic bone undeveloped; no ribs; pectoral fins short and 
broad, the llpper rays longest; caudal fin and caudal vertebrir. normally developed; medifrontals 
articulated with the supraoccipital, the postfrontals confined to the sides, the ethmoid :nore or less 
projecting in front of frorltnls; post frontals extending outward as far as frontals; proethmoid short 
and narrow. little prominent to the view above; verk11r:c few, 7 or 8 + 9 to 13; gill-openings small, 
placed close in  front of pectorals; air-blntlder present. Fishes of sluggish habits, inhabiting warn] 
sew, noted for their habit of filling the belly with air. When ciistorbsd they float on the surface, 
belly upward. They are not much used as food, even in I-Iawaii, tho flesh being ill-flavored and - - 
sometimes reputed poisonous. 

a. Dorsal and anal flns each comparntively long, falcate; candal Innate; nostrils sessile or nearly so; n ridge along lower 
..................................................................................... partof side Lagoceplralu8,p. 425 

aa. Dorsal and anal flns each compnratively short, ronnded; caudal rounded; nostrils a t  the ~ u m m i t  of a hollow, simple 
papilla. 

b. h'ostril on each side with 2 distinct openings, usually in a low tube or papilla.. ...................... .Spkcroiden, p. 426 
bb. Nostril on each side with u bifld tentacle withont distinct opening.. ................................. Tctraodon, p. 426 
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Genus 193. LAQOCEPHALVS Swainson. 

Botly csomparatirely elongxtc,; *kin s~nootll or ~ : ~ r i o ~ l s l y  prickly, the prickles most developecl on 
the al)dome~~; abdornen capable of very great inflation; dorsal aud anal rather long, falcatr, of 12 to 
15 rays each; cauelal lunate; rlostril without distinct papilla, each one with 2 distir1c.t openings; Inurous 
tubes on upper part of head and on sides of body very conspic~uous; lo~ver sitle of tail I\ it11 a foltl; 
vertebra: in increased n111nl)er (al~ont 8-t13=21). Species reaching a rather large size, chiefly tropical, 
the genus intergrading fully with Sl~l,heroir!rs. 

I ,n~~oeel~h~t l~cs  Swainson, Clnss. Fishes, IT, 194, 328, 1839 (pennanti). 
I'lr!/xo!~cister hfiillcr. Abhnndl. A1;nd. \Viss. B c r l i ~ ~ ,  2R2, 1839 (1841) (lii~invis); llflmc prroccnpied. 
f;nxfro~~h?/8us Jfiiller, \ \ ' c igmr~nn '~ Arcliir, IX, 1843, 330 (lunaris). 
Plrorloia Gill, Cnt. Fish ]':&st Const North 11mer.. in Itept. U. S. I~ish Comm., Pnrt I, 1871-72 (I873), 793 (I:t'i~i!rtrtt~x); llot ol 

I,innm~s, nn proper1 y rcstric!teA. 

348. Lagocephalus oceanicus Jordan R. Evertnann. Plate 49. 

llead 2.8 in length; tlepth 3.G; eye 4.5 in head; s ~ ~ o u t  2.4; interorbital 3.2; clepth of caudal 
peduncle (i; D. 12; 9. 12; C. 10; 1'. 14. 

Body rather elongate, moderately compresseil, greatest depth a t  vertical of pectoral; head long; 
~ l l o u t  long, blnllt a t  tip; the sides flattened; anterior profile fro111 tip of snont to rerticd of pcctor:~l in  
:L long, low, eve11 cnrvr; ventral outline little convex when notinflated;  non nth small; teeth ~)ointcd at  
~rredian line, the cutting edge sharp; l~ostrils separate; not in tubes, the anterior son~ewhat the larger, 
their distance from 'ye about half their distance from snout or about half the interorbital space; gill- 
opening vertical, 1.2 in eye, extending a little above bast. of pectoral, inner fiap elltirely hidtlen by 
outer; eye rather large, wholly above axis of body; interorbital space very little convex; cheek lo~lg; 
caudal pednnclc nearly round, tapering, its length fro111 anal fin c.qualing snout; bark, upper pr~rts of 
sitles and head entirely smooth, no spines or prickles eviclent; belly covered with s~nal l  4-rooted 
spines, most prominent when brlly is inflated, spiniferous area not extending on throat anterior to eye, 
nor on sidr above base of pectoral, but in front of anal extending upwart1 to level of lateral fold; a line 
of very s111al1 mncons pores curving above eye on interorbital space; LC strong rntaneous foltl on lo\\?cr 
part of side of caudal pednnclo fro111 above :tnterior base of anal to lowcr I)me of cauifal iin; no dermal 
fold on head or anterior part of body; ~nucor~s pores inconspicuous; dorsal fin s o n ~ e \ \ ~ l ~ a t  anterior to 
an:~l, pointetl, anterior rays prodoced, their length equal to that of anoat; mlal similar to dorsal, it8 
rays sonlewllat longer; caudal lullate, outer rays a b o ~ ~ t  2 in head; pec.toral broad, its length a little 
greater tha11 snout, 2.3 in head. 

Color in life, back blackish, fading into deep steel-blue on side; side and below froni level of 111)per 
etlge of eye abruptly silvery-blue; sides of belly white, with round 1,lack spots about as large as pupil, 
tllcse 111ost distinct ~tbout pecbtoral, before, below, anti behind the fin; upper fins dusky; yaudal ~nottletl 
blac*k, tipped with white: pectoral black above and behind, pale below; anal pale, bro:tdly tipped vr ith 
1)lackish. 

Color ill alcohol, bluish black ahove; side from upper level of eye abruptly bluish silvery; back 
cnrossed by 7 or 8 narrow tlarlrer cross-streaks; belly white, with 11 series of about '3 to 12 small 
roundish black spots, chiefly below the pectoral; cheek dusky; pertoral, dorsal, and caudal dusky, 
tips of the latter paler; anal ~llitis11, a little (l11sky a t  tip. A somewhat snlaller exa~nple (4.5 inches 
long) has Inrger dark ~1)ots  along ~nicldlc of side above level of pectoral. 

This species is known to us fro111 2 s~nal l  esa~nples  obtained in the market of Honolulu. I t  is 
related to Lagoccphrrlus stellr~tics (1)onov:tn) of 1Surope (Yetrodon ltrgocepl~ulus of Giinther, not of 
Linnxns), but differs iri t,he ~ n u c h  ~ h o r t e r  ~)ectoral, nlore col~spicnous spots, and rather greater 
extension of the prickly region of the breast. The types of Yetrodo~l lugocephnlus L i ~ ~ n e u s  are reputed 
to hare collie fro111 India. Ac~cording to TJinn:eus this species had 10 dorsal arid 8 anal rays. I t  may 
have been basecl 011 Lngocrphnltru aceleratus or some other 1l:sst Indian species, but there seems to be no 
evidence that it  was itlentical with the European Lngocepl~nlus strllattrs. In any event the Ilamaiiiln 
form s e e m  tlifferent from any other yet known. 

Type, No. 50820, U. 8. N. M. (field No. 03379), 5 inches long, obtained :it I-lo~~olulo; cotype, No. 
7784, I,. S. Jr.  Univ. Mus. (field No. 534, paper tag), 4.5 inches long, also from Honolulu. 

Lagoccphal~ix oc~cat~icux Jordnn & Ibver~nnnn, Bull. U. S. Piah Comm., SXII ,  1902 (April 11, 1W3), 199, Honolulu. 
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Qenns 194. SPHEBOIDES Lac6pbde.-The Swell-fishes. 

Body oblong or elongate; ski11 variously prickly or  smooth, so~netimes with cirri; a single, short, 
simple, nasal tube on each side, with 2 rather large openings near its tip, the tube sometinles reduced 
to a mere rim; dorm1 and anal fins of G to 15 rays each; caudal truncate, rountled or concave; vertebra 
18 to 21; frontal hones cx~xtntletl sitlewise and forming the lateral roof of the orbit, the poetfrontals 
li~nit~ed to the posterior portions. Species very numerous in warn1 seas. The gronp contains 2 or 3 
strongly marked subgenera. which would be regarded as distinct genera if only extremes were 
considered; 1)ut the transition is very gradoal from Lagoceplinlua, with elongate body, silvery skin, 
prominent lateral fold, long falcate dorsal and anal, with forked caudal, to typical ~Ypl~eroides, with 
short fins and the form of Yktraotlon. 

Cruyracio,~ Klein, Missua 11, 18, 17.1'2 (nl~migleri); nonbinominl. 
Les SphCroides IJ~~c6pLldc, Hist. Nut. I'oiss. 11, 22, 1800 (l*ench nanie only; 1uberctilC). 
Splieroitlen DumBril, Zool. Anr~lyticloe, 108, ]HOG (lubereulalus-s~~e)igIeri, from 1% drawing showing 1a front view). 
Oldidun Rttfinesque, Anal. Nat., 1815, $ 0  (subntitute for les .rl,hi.roides Lnc(.l)Ode). 
Spltaroicles Lacbp&lc, I'ilol Ed., Hist. Nt~t. Poiss., VI, 1831, 279 (Irrberctilatux=npe?~gIerij. 
Cirrhixoisun Swt~inson, Clt~ss. I'iuhes, 11, 104 and 328, 1830 (sl~e?~glo.i). 
Clreilirl~l/r?/n hliillcr, Ahhat~dl. Aktad. Wiss. Rcrli~~, 1H39 (1841), 272 (teslndi~~eus). 
IIolncrn~ithur Gronow, Syst. Nat., 13~1. Grray, 23, 1851 (irrt:l~~des tall Telraodo?ilidsc and Diodon,tida); name preoccupied. 
A~rclrifion~tra K I L I I ~  MS., Richnrdxo~~, Voy. Herald, 1.56, 162, 1854 (sf~cngleri, etc.). 
Geneion Ril)ron, Revue dc Zool., 1856, 2 i9  (nrueulutan~). 
Cato~),hrynchsx Hibron, 1. c. (luai~~ria). 
Lea P~.on~rcoccyhnlen (I'rostcr.or~q~/~ul,~s) H i b n ) ~ ~ ,  1. c. (urgfbrilntux). 
Apsifsephnlris IIollard, $111clcs sur Ics Gy~nrrodo~~tcs, in Ann. Sci. Nal. (4th Ser.), VIII, 1857, 524 (lealtidin,etts, etc.). 
Lioaaccus Giintlier, Cat., VIII, 287, 1870 (r8uta??c!&s). 

349. Spheroides florealis (Cope). 

D. 8; A. 7; eye 4.25 times in heatl, 2.75 in  nuzzle; head 3.60 in total length; anal fin behind 
dorsal, 110th subfal(-ate, narrow; candal long, truncate or slightly concave; interorbital region concave, 
profile regularly descending; belly to vent antl anterior part of sides with strong distant br.ixtles, bark 
to end of pectoral fin antl head al~ove to nares, with distant weaker 1)ristles; no dernlal appendages: a 
groove from the orbit to the tail on each side of the back, which is nearly connec-ted I)y a ~netlially 
interrupted rroes groove a t  the occipital carest; a groove co~lc-entric \z8itlr and within the soperciliary 
margin extentling to the preocular region and returning, l)nt sending also a curved branch ror~nd the 
front of each nostril. 

Color, 1)elow ilnn~acalate white, a yello\\ish band on the side; above reddish l~rown, grountl 
retlucetl to narrow  line^ 1)y the i ~ ~ n u ~ n e r ~ ~ l ~ l c  slliall ligllt ( 7  white) spots with a ring of ~ ~ n a l l e r  spots 
around each, over the upper  region^ of the head and botly. Caudal fin delicately cross-barred; other 
fins unicolored. Length 5 incl~es. 

Two speri~nens from the Sar~~lwich Islantls, ohtained by Dr. J. I<. Townsend 20 years ago. T h i ~  
species is allied to ,C ctlbr,r,l~tmI~eus Itic-IIII., but differs in the fewer fin rays as well as the color (Cope). 

111 orlr collection from liilo are 8 young prlffers, fro111 three- quarter^ to all inch in length, whicl~ 
we identify with this specvies of Cope's. In  so far as can be deterrrlined from stlcll small examples 
they agree perfec:tly wit11  cope'^ desvription and \\it11 tile iigure of liis type, given by Fowler, having 
the few fin rays, slender botly, ant1 coIoratioii of 8% j?o~caliu, and we have no doubt they are the young 
of that spc,cies. 

Trtvf~do?~ jlorecdis Cope, T~~LIIY. Am. Philoq. Sor., XIV, 1871, 470, Hawaiian Islands  type^, Nos. 1109 and 1110, Ac. Nut. 
Sci. I'li~lt~.). 

S,~he~oidexjlorcali*, Fowler, I'roc. Ac. Nut. Rci. Phila 1900, 514, pl. xx, fig. 4 (Hawaiian Islands; Cope'y typer). 

Qenns 196. TETRAODON Linnsens. 

Body rather robust, skin usually more or less prickly; nostril on each side wit11 a tentacle, bifid 
to the base, its tips witho~lt oper~ing, the branches of the large olfactory nerve erltling in cup-like 
depressions along the inner edges of the 2 flattish lobes; dorsal arid anal fins rounded, each of 7 to 14 
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rays; dorsal more or less in front of anal; caudal rounded; v e r t e b r ~  usually 8+10=18; a ring muscle 
about the eye forming eyelids; distinguished from Spheruides by the solid nasal tentacle. 

Telraodon Linneeus, Syst. Nkit., ed. 10, 1758, 332 (li?zealn8). 
Les Ovoides LaclipBde, IIlst. Nr~t. I1oi$s., I, 1797; 266 (fa&; French names only); based on front v i 6 ~  of Tetraodon stcllalus. 
OuzLnh Bloch & Schneider, Syst. Iclith.. 1801,630 (commwxoni); after LacbpBde; name preoccupied in mollusks. 
Oitoides Dumbril, Zool. Analytiqne, 18%, after Lnc6pBde. 
Oonidzhs Raflnesque, Annlyse de la Nature, 1815, 90 (substitute for Ouiin~).. 
Arothrorb Miiller, Abh. Berl. Akad. 1839, 262 (tesludi?zari?~s=).etieularis). 
T,es Ej~i1~ctlorhyiiqucs (13pipedorhynchur) Bibron, Rev. Zool., 1855, 279. 
1.c.~ Dilol~o?~q~ctcrca (1)ilubornyctcr) Bibron, 1. c. (~eticularis, etc.). . 
Les Die1iotomycterea.8 (I)ichotoiiiyctcr) Bibron, 1. c.' (puviatili8; no diagnosis). 
Brachyeqhalus Ilollard, Gyrnnodontes, 1867, 324. 
Cmyracion Blecker. Atlas Gymnod., 65, after Klcin 1742; type 8petlglwi, erroneously supposed to belong to thiu group. 

a. Interorbital space concave; dorsal ray 9; belly often with longitudinal dark or colorcil lines.. . . . . . . .... .l~is11i~ltis, p. 427 
an. Interorbital flat or convex; dorsal mys 10; body with small white spots above and below.. . . . . . . . . . . .lacrynzattis, p. 429 

350. Tetraodon hispidus L i n n ~ u s .  '' Obpuhzie;" " hfaki-ntaki;" " hreke." I'late 1,SVI.  

Head 2.9; depth 3; eye 5.75; snout 2; preorbital 2.9; interorbital 2.4; D. 9; A. 10; 1'. 17; C. 8. 
Body ratller short and stout, heavy forward, tapering evenly when not inflated, to the caudal fin; 

head broad, its width a t  gill-openings about 1.3 in its length; snout moderate, broad, th r  anterior profile 
solnewhat concave; interorbital space concave, the orbital rims prominent; nostril a short, bifid ten- 
tacle 111 front of eye; lips tubercular, in about 3 rows, scarcely covering teeth; tcctl: white, strong, 
strongly convex anteriorly, the lower jaw slightly included; gill-opening short, about. as long as eye; 
body covered more or less uniformly with small, slender, bristle-like prickles, generally but not always 
present i n  the young, usually disappearing inore or less with age. The variations in this character are 
elltirely too great to leave i t  any 1norp1:ological value. Sollle young exaniples not exceeding 3 inches 
in total length have the entire I)ody profusely covered with slender, weak spines, usnally longest and 
strongest on the belly, and weakest on the caudal peduncle, middle of back and top of SIIOU~.  Exam- 
ples sirr~ilarly spiny arc found among individuals of all sixes up to 7.5 or 8 inches in length. Other 
examples of similar range in size are allnost wholly without prickles; if any a t  all are present they 
will be found in a scattered patch on each side of the vent and a few on lo\vcr jaw. I n  an example 13 
inches long prickles arc present on nos t  of the body, the naked areas being the sides of &udal 
peduncle, the cheeks, snout, interorbital, and prepectoral region. I n  another example of the salne 
size nenrly snlootl:, only a few scatteretl prickles are evident. Dorsal fin roundetl, 2.5 in head, dis- 
tance of itv posterior base from caudal fin 1 . G  in hcad; anal with its anterior rays longest, the free edge 
oblique, the longest rays 2.6 in head; caudal rounded, 1.75 in head; pectoral broad, 2.9 in head. 

Color in life of one speciu~en, light olive-green, with spotv of peal.ly or bluish white which are 
smallest on tail; gill-openings bl:~ck, with bright yellow curved streak*; belly ~rritlr ~~ara l le l  stril,es of 
light olive, growing fainter below; belly sometimes plain white, solnetiines with yellow stl.ipas cover- 
ing i t  conipletely; prickles all white; yellow and black lines under pectoral; fins bright olive-yellow 
witllout spots except on cauclal \rl:ic.h has a few on basal portion; axil black, with a yellowish wl:ite 
border; posterior part of side sornetirnes G or 8 vertical white bars; no spines 011 snout, tail, lower jalr., 
or on region about vent and anal fin. 

, 

Another exainple in life was light olive-green with pearly white spots, sinallest on tail; region 
about gill-opening black \\,it11 bright yellow curved streaks; belly with parallel stripes of faint olive 
growing fainter below; belly sorl:etilnes plain white; prickles all white; fins bright olive-yellow with- 
out spots except on caudal, which has a few on basal portion; snout with a small dark edged bluish 
s1)~)t; 110 spines on snout, tail, lower jaw, or on region about vent and anal fin. 

Another example in life was light olive-green with pearly white spots, sn~ullest on tail; region 
about gill-opening black with bright yellow curved streaks; belly with parallel stripes of light olive, 
growing fainter below; spines all white; belly white, often without stripes in the young; fins bright 
olive-yellow witl~out spots except base of caudal; nose with a small dark edged bluish spot; no spines 
on snout or tail or region about vent, anal fin or lower jaw. 

Still another exanlple was described in life by Doctor Jenkins as golden olive above, white below; 
bluish-white spots about as large as pupil over top of head and back, beconling smaller on caudal ped- 
uncle and caudal fin; 3 white concentric rings around eye; one distinct and one or two other less 
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distinct rings of white around base of pectoral including opercular opening; about 5 white longitudinal 
bands on side of belly below head ant1 pectoral fin, alternating with a like number of olive bands; 
base of pectoral arid region below black, and sorne black blotches anterior to the lower of these; dorsal 
dusky yellow; pectoral bright yellow; anal orange yellow; caudal dusky, the membranes yellowish 
with hluieh-white spots. 

Color in spirits, head, top of body, caudal peduncle on top and sides, and most of the side, dull 
olivaceous, covered quite nniforrnly with small round bluish-white spots, these solnetimes oblong, the 
largest much strraller than pupil, those on side somewhat larger; base of pectoral black, surroundecl 
by a narrow bluish-white line forming a nearly complete circle, interrupted only below tho fin; a 
white bar across base of pectoral between whicah and the white ring are 2 shorter ones; a broad curved 
black band behind the white circle, co~ltinuing forward under the fin, solne of the spines on its 
anterior surface white; 2 or 3 broad but short, horizontal black bars on breast under cheek and the 
same number on belly just back of pectoral, these sotnctimes continuous; belly chiefly white; posterior 
part of side mottled black, brown and palcr; base of caudal fin with a few blue-white spots; spines 
usually pale or whitish. The colors in alcohol arc as variable as they are in  life. The yellowish or 
blackish lines on the belly become blat~kish or dark brown. I n  some examples the dark lines continue 
over entire belly, in others they are limitetl to the sides, the middle portion being plain white. 

Thwe differences are noticeable even in the rery young, many of which we have ranging in total 
length from six-tenths of an inch to 2.75 inches. Some very small exarnples (5) from Cocoanut Island 
a t  IIilo are uniform rich brownish black above, and all but the s~nallest have each about 18 d i s t i ~ ~ c t  
horizontal lines of same color on belly frorn chin to anal fin, the lateral ones ceasing sooner. The 
spaces between these lines are dull or dusky white and equally narrow. The smallest ex!imple (sis- 
tenths of an inch in total length) is m~ifornl dark brownish black on belly as well as on back and sides; 
fins all pale, caudal somewhat d n ~ k y .  Other equally s~nal l  exainples from Hilo have the belly stripe11 
with brownish black and the pale interspaces broken up into spots anteriorly. Somewhat larger 
examples (1 inch to 1.75 inches lopg) from a pond a t  the Moana Hotel a t  IVaikiki are usually stril~etl 
underneath, the interspaces white, ant1 the back and sides olivaceous. Sorne, howevcr, are rich brown, 
agreeing perfectly with those frorn IIilo. I n  sorne cases the botly is strongly papillose below and on 
sides, presenting the a1,pearanc.e of plush. I n  onc example 1.6 inches long, from 1-lilo, the stripcs on 
the belly are much broader and consequently fe\+ er in number, there being o~lly 12 of the (lark stripes. 

Although there is much variation tllnong oar nurnerous speci~nens both in color ant1 in the tlerel- 
opmcnt of the pricklen., they all evidently belong to the Jarne species. This is :LII al)nntlant fish in a11 
suitable places about llonolulu, it  frequenting the niullet ponds and niore or lees ~ncsloued 1)nrrlrish 
water areas, a1111 even the fresh-water ponds near the comt. Nearly all our nunierous specinreus were 
obtained froin one of the sinaller ponds a t  Aloannl~~a, Mr. S. M. Darnon's country place. At a si~lgle 
haul with a 25-foot seine ]nore than 2 bushels of these fishes were taken. As they were 1)eing hauletl 
out upon the bank many of them became greatly inflated, in  which condition they usnally renlained 
indefinitely or until returned to the water, where they would float about for some rnomcnts helplessly 
on their backs, their distended bellies above the water. Finally they would collapse, right themselves 
and swim away. Those placed in fornlalin or alcohol often ren~ainecl inflated for some time, some 

This puffer reaches a large size, our biggest examples having a total length of more than a foot. 
The 100 specimens in the collection from Nonolulri are 1.8 to 14 inches long. I n  addition we have 9 
small examples (1 to 1.75 inches long) from a pond at  the Moana Hotel a t  Waikiki, and 11 examples 
(0.6 to 2.75 inches long), from Cocoanut Island at Hilo. The fish is thought to be poiyonous, a belief 
expressed in one of its native names, M ~ k i  Maki, ~neaning deadly death. The species'is of wide tlis- 
tribution, having been recorded frorn various places in the Red Sea, the East Indies, Japan, and Ans- 
tralia, as well as from Panatnn and the islands off the Pacific coast of Mexico. It has been recorded 
from the Hawaiian Islands only by Streets, Jenkins, and Quoy and Gaimard previous to our 
explorations. 

Trtraodo~l l~zapidz68 Linnans, Syst. Nat., 10th ed., I, 333, 1758, India; Jenkins, Bull. U. S. Fish Comm., XXII, 1902 (Sept. 237 
1903), 484 (Honolulu); Snyder, op. rit. (Jan. 19,1904), 5'34 (Honolulu; Necker Island). 

Tetraodonperspicilldrru Rnppell, Atlrrs, Rewe Nord Africa, 63, 1828, Red Sea. 
Tctroclon implutun Jenyns, Voy. Beagle, Fish., 152,1842, Keeling Island; Streets, Bull. U. 8. Nat. Illus., No. 7, 56, 1877 

(Honolulu). 
Tctraodon lalerna Richardson, Voy. Sulphur, Zool., 124, p1. (il, fig. 2, 1843. 
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Arotllron lnlerna, Rleeker, Act. Soc. Sc1. Inrl. Ncerl., VI, 1859, 200 (Slnnntr~r; Solor: Tinlor: Bntz~n~. A~nboyn~t; Hand~h). 
Q f ~ ~ m r i o l ~  lntenm, Bleeker, Atltlu Ichth., V, 71, 111. 205, fk. 3, 1XG5. 
P~',.ay~cl(-io~? in~plzitcts, Hleeker, Atlns Irhtll., V, 71, 1865 (I'udnng, Sibogn, Snmrrtm: Coros; I,n\vt~jotlg. Solnr: 1<111)nng, Timor: 

Labulin, Btrtj&11; Amboy~~a; Lontl~oir, Hnnrla). 
T~'t).ocZol& hia~pi(l~s, G~~~t l ic r ,  CIL~.", VIII, 297, I870 (Red Sen: Zanzibnr; Mo~~nnbiquc: I'ort Nt~tal; Ceylon, East Iodi~rn 

Arrllipelago; Amboyna; Australia, and Aneityum). 
Ouoidrs ~~.rlhi;oi~ Jordnn &. Gilbert, Proc. U. S. Nat. Mnq. 1W2, 051. Panama. 
1 lblrnodo?~ 8lellut?ts, Eydonx & Soulcyet, Voy. Honite, I, 212, pl. 10, fig. 2, 1811 (S~uldwirh Iqlnndn). 

35 1. Tetraodon lacrymatus (Cnvier). Fig. 180. 

IIead 2.7; depth 2.6; eye 6.5; snout 2; preorbitR1 2.8; interorbital 2.3 in Iiead, 6.5 in I~otly; I). 10; 
A. 12; 1'. 19. 

Botly ~ l l o r t  ant1 stout; head sliort and broad; snout short; tertli in each11 jaw in 2 strong (,onvex 
plates, produced and be:tk-like a t  line of union; lips thin, not covering teeth c*o11111Ietc4y; i~iterorl,ital 
space broatl and flat, the profile from tip of snout to occiput sliglltly concsave; orl)itRl rini prominent; 
gill-opeliing nearly vertical, its length l~alf the distance from tip of snolit to 111idd1e of pupil; nostril a 
short clot.etl I)iAtl tube. Fins broad; dorsal posterior, distance of I)ase of anterior ray from base of 
caudal 1.5 in head, or 4 in body, length of base of fin 1.6 in lenytll of fin, \vllosc. free edge is eve~lly 
rounderl; caudal rounded, its length 2 in head; anal similar to tiorsal, posterior to it,  it,^ base longer, 

icy height about tllr samch; pectoral Lrouil, 6venly ronntled, its length 2.0 in heatl, i b  dtaptl~ 1.2 in its 
leng~h. Body Inore or less covered with snlall, siniple, set:c-like spines, il~ostly e~nbetltled in the skin, . 
only the tips projecting, most of then1 i~iclined baclrwartl; snont, cliecLs, coaud:il pc~tlunc~le, I)nse of tlorswl, 
caudal anti anal fim, chin, and a broad stripe along ~riitldle of side, anti rcgion :ll)out l~ectoral n:tkrd. 

Color in life (No. 03409, 13 inches long, obtained a t  Ilonololu, July 7),  raw nmbrr, streaked wit11 
mott,ling in black, covered everywhere with slnall wl~itc. spots; belly c~ovcre(1 also with s~nal l  white 
proniinorlc~es, the general tone grayish white; edge of dorsal, ar~al,  ant1 pectoral grayisli white, yel- 
lowisll 1)ellind pectoral. 

Color of same specilnen in alcohol, rich bro\vnisll blaclr, profusely and quite uiiiforn~ly cwverctX 
with s~nnll roundish blue-white spots, varyiug in size from very sm:~lI, Inchre sprcks, to nearly as large 
a8 pupil, those in axil, cadtlal petluncle, and caudal largest, tile Iwrge onc3s on rauclal beillg i r ~  tlie 
second tind fourth fifths of the depth; set:c white, especially or1 belly; all the fills with nunleroas 
roundish \\~hitt> spots, :dl except the cnudal narrowly edged with white. 

This specicas is close to 1'. s~lonrtx Slnitl~, from the l'acilic (vast of Ptlexic-o, from vvl~ich it  jliffers 
chiefly in  the smaller size of the spots. I t  is Irnown to us froin tllu type of the no~nillal species Ovoidcv 
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latijvons, a specimen about 8 inrhes long, and 2 examples (No. 03409, 12 i~lclles long, and No. 05574, 
9.5 inches long) obtained by us a t  Honolulu. 

Tetrodon lnrr~mal?is Cuvier in  Qnoy & Guimnrd, Voy. Uranie, 204, 1824, Sandwich Island? 
1 Arothron ophr?/ax Cope, Fishes Lesser Antilles, in  Tnrns. Amcr. I'hilos. Soc'., XIV, 1871, 479, Navigator Islands. 
1 Tetro(lox n~eleagrin, Smith Q Swr~in, I'roc. IT. S. Nnt. hlos., V, 1882. 141 (Joh~:ston Ixlnnd); probably not of Ifir4pl.de. 
? 0r~oitlc.s oj~/tr!/ac, Fowler, Proc. Ar. Nnt. Sci. I'hila. 19W, 528, pl. x x ,  fig. 2; niter Cope's typc. 
Ocoidr8 I a f l f r o a x  .Jcnkinn, Hull. U. S.  fist^ Comm., XIX, 1899 (Jnne 8,1901), 398, fig. 10, Honolulu. (Type, No. 49696, U. S. N. M. 

Cdl. Dr. Jenkins.) 

Family LXXIX. CANTHIGASTER1DW.-The Sharp-nosed Puffers. 

This family incl~ides small puffer#, similar in external appearance to the Tetraotlontid~e, but with the 
snout sllarp and the hack more or less cornpressetl or ridge-like. The skeletal c.11arac.ters by whic.11 
the group is defined are thus given 1)y Doctor Gill: Medifrontals separated fro111 the sapraoccipittll 
by the intervention of Ule sphenotics, which are connected and laterally expanded, but short; the 
prosethmoid promillent above, enlarged and narrowed forward. Trertebr:%1 about 8 + 10. Ilead 
compressed, with a projecting, attenuated snout; dorsal and anal sliort, few-rayed. Nostrils wanting 
or little developed. Tropical seas; small species; none of tllenl reaching a length of nlore than 6 
inches. 

Genna 196. CANTHIGASTER Swainaon. 

Body short,, (jeep and compressed, the back Inore or less sharply ridged; llostrils very small and 
inconsl~icuous, apparently sometimes imperforate. 
Ul?~tlri{lulnxlrr S\v~illqOn. Class. Fihhe~, etr., 11, 194, 1839 (diagnos~s only; no type mentioned). 

Pailoi~otrix Srvtlinuon, 1. r., 11, 328, 1839 (roslralrix): substitute for Cantkigahtc'r; not I?%loirolus, a genus of Hymenoptera of 
prior dnte. 

P r i l o ~ ~ o t ~ ~  (Kanp MS.) Riclinrdson. Voy. IIernld, 162. 1854 (rostral?i8) ; a misprint. 

TvopidirIrth?~s Bleeker, Nut. Tyrl~. Nedrrl. InA., VI, 1854, MX) (valcntbi). 

Atroarniur I'etern. Wiegmunn's Archiv 1855, 274 (tzniat?m). 

Rlrprc-/rotfur (Bibrnn MS.) ITollurd, E to i l e~  Gymnodontes in Ann. Sri. Nat. 4th ser. Zool., VIII ,  1857, 320 (personi). 

Xum!~ctlrriaa Jenkins, B1ll1. U. S. Fish Comm., XIX, 1899 (.111ne 8, IWl), 399 (bilz7iiatna). 

a.  Body almost everywhere covered with small prickles; body not barred. 
b. Snout with suiall prickles. 

c. Body witli white spots: mudal  peduncle rvithollt spinnles; intcrorI>itsl e q ~ ~ a l  to eye, slightly roncave; dornal rays 9. 
jaclator, p. 430 

cc. Body with white and blnrk spot% rnudnl pednnrle witli spinnles; interorbital flat, wider tlirn~ eye; dorm1 ruyx 11. 
oahuer~sia., p. 432 

bb. Snont withont prickles; b d y  and Iicnd, except snont, with priokles; dorm1 rays 10: body with broad (lurk barn. 
ri~rclrlx, p. 455 

au. Body mostly smooth. 
d. 1)orsul mys more tlian 10; body with dnrk upoh. 

e. Sliolit long, 1.5 ill liend: dorru~l rllys 11 ............................................................. ..pxrgi~~a, p. 133 
ec. Snout ~rbout 2.5 in  hend; dorvurl rr~ys 13 .......................................................... .,jrr~rt/~irtrrs, p. 434 

dd. Domal rays 10. 
f. Body with dnrk xpok; snirlll priokles on uidcx, cni~dnl peduncle, belly, clorsnl fln, nnd 11 pntcll oli lower part 

................................................................................ of cheek.. .el~iliisrprux, p. 434 
fj. Body with two durk lines; e Icrv minute spines on lower snrface of body, otherwise smootI~..bilreniatr~u, p. 436 

352. Canthigaster jactator (Jenkins). Fig. 187. 

Head 2.66 in length of body; depth of body from back to lower edge of base of pectoral 3.33 in 
length. Eye equal to interorbital spaac, 2 in snout; I). 9; A. 10; 1'. 18; C. 7. Profile rising from tip 
of snoot to middle of back where the n~etlian dorsal crest forms a prominent point; tlorsal profile of 
head concave from tipof ~ n o u t  to eyes, straight from eyes to dorsal prominence.. 1nterorl)ital space 
very slightly concave; profile descending to a straight line fro111 apex of bark to tlorsal fin, fro111 dorsal 
fin to c-audal fin descending with gentle concavity; caudal peduncle deep anteriorly, tleptll just back 
of dorsal and anal fins eqnal to snont; ~nucll less deep posteriorly, depth just before bases of caudal 
rays 833 in head; ventral parts of body ~ ~ ~ u c h  tlilated, depth below pertoral 1.35 in depth above pec- 
toral; dorsal and anal fins very short, dorsal above anal; rays equal, about 3 ill head; caudal slightly 
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rouncled, rnetlian rays equal to snout; pectoral wide, distal edge slightly concave; upper rays longest, 
2.66 in head. Body and head everywhere except on caudal peduncle covered with s~nal l  asperities 
c-onsisting of small, erectile, two-rooted spines directecl backward; spines largest on belly. 

Color in alcohol, dark brown above and on sides, belly pale yellowish; dark parts with numerous, 
regularly distributed, pale (apparently I~luish in life), rountl or polygonal spots; spots largest on sides 
where the brown ground-color appears as a network between them, obsolete on fore part of head in 
one specimen, extending distinct to tip of snout i11 a smaller one, none smaller thau pupil, those on 
sides three-fourths of eye in diameter; dusky ring about eye,   no st conspicuoris above; fins colorless. 

As was statecl by Doctor Jenkins, this species is very similar to C. p~nwtntissisimus (Giinther). I ts  
distinction rests on a difference in the color pattern, the spots being fewer and generally Inore widely 
separated than those of C. pu~~ctalissi~tzus. The clistendetl belly, an alleged distinctive character seen 
in the type specimen of C. jactator, is nlerely the result of the specimen having been preserved while 
distended \\,it11 air. In 3 specimens from Laysan Island, ~neasuriug 2.56, 3.07, and 3.66 inches, 
respectively, the spots on the sides of the head are nearly as large as those on the body; those on the 
upper part of the snout are about half as large; there are 7 or 8 on a line betw een upper part of eye 
and tip of snout. Those 011 the snout and upper part of head and nape are narro\rly bordered with 
dark brown. On the body there are about 13 spots in a line betwee11 the dorsal and anal fins, and 6 
in a vertical line near the middle of caudal peduncle. The largest example has an indefinite dark 

FIG. 187 . -Qi11 th i ( / (1~1~1' j~ ic ta l~~~ (Jctiki118); from the type. 

spot below the base of dorsal fin. I n  life the spots are light blue. Most of them are as large as the 
pupil, and so close together that the brown ground color appears m :L network. 

Three exantples fro111 the reef a t  IIonolnlu measure 1.46 inches each. The spots 011 t l ~ e  llpper 
part of the snout and head are very small, 5 in a line I)etweeti upper part of eye and tip of sr~out. 
~11c.y are oc~ellatrd, as are illso the spots along the 1):lc.k to the base of dorsal. There are 7 or 8 epots 
in a line between anal and dorsal fins, :lnd 4 in {L vertiral line near middlt? of cautlal peduncle. The 
cotypr collected by Iloctor Jrnkins in Honolulu also has large spots on the snont. 

(I punctntissiit~ms, represented by 8 specinlens fro111 Panama, 11as fro~rl 7 to 10 sinall ocellated spots 
in a line on upper part of snout. The S ~ O L ~  on the bark from nape to base of caudal are smallund 
hare dark margins. Thereare frorn 11 to 23 spots between anal and dorsal, and froni 8 to 15 on the 
caudall)edunclr. esalllple has 4 short lines estentlillg biickwartl from the eye. A specimen 
from the ('ralapagos Islands referable to C. punclnlixsittcrcr 11as tjhc>  pots on the sides of the snout fused, 
forlning vertic:tl bands. There are 3 short I~ancls or elongate spots radiating backwartl from the eye. 

The species \vas not obtained by us, the only specinlens known 1wi11g tllc 2 exa~nples, 1.5 and 2.5 
inches long, respcc8tivcly, o1)tained by Dr. Jenkins a t  Hortololu, mld 6 exa~nples collected by the Alba- 
tross, 3 a t  Honolulu ant1 3 a t  IAay8an Island. 

T,vpidicl~th?/e p11-totor Jetlkills. B1111. U. S. l p i s l ~  Corlini. for 1899 (.TIIIIC 8, 1901), 399, fig. 11, Honolulu (Type, No. 4970'5, U. s. 
Nut. Mns. Coll. 0. 1'. J e ~ ~ k i ~ l u ) ;  ibid. ,XXII,  1902 (Sepl. 23, 190B), 486 (Ro~lolnln); Sllydrr, op. (!it. (Jan. 19, 1901),635 
(~Ion~lul l~;  LIL~SUII Island). 

Telrodon s~~iv~~irrifntc~s xobu~tlvi, Steitlducllner, Dcnks. A%. Wiss. \I'ie~l, LXX, 1W0, 518 (Luysun); not of Richurdson. 
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353. Csnthigaster oahuensis (Jenkins). Fig. 188. 

liead. 3 in  length; tlepth 2; eye 4 in head; snout 1.5; interorbital 3; 1). 11; A. 10; C. 9; P. 16. 
Body short, deep, and co~npressed, the back narrow and strongly elevated; anterior profile rising 

pretty evenly to a point slightly posterior to vertical of gill-opening; interorbital nearly flat; s11o11t 
long, flattened laterally; teeth ~trong,  csonvex, the edge sharp; eye s~llall, I~igh up, tlle supraorbital 
prominent; gill-opening short, slightly oblique, less than diameter of eye; nostril sniall am1 i~lcons~)ic- 
uons, but evident and perforate; caudal peduncle compressecl, its least depth about 2 in heatl. 

Body covered more or less m~ifonnly with small, ~ l ~ o r t  prickles, ~ n o , ~ t  prominent on  lout, back, 
chin, cheek, belly, ant1 under pectoral fin; caudal peduncle and posterior part of side naked; base of 
pecstoral ancl other fins naked. 

Color of a nearly fresh exarilple (No. 03528), 2.8 inches long, bluisli gray, upper  part^ of head antl 
body d ~ ~ s k y ;  region frorn axil of pectoral fin to dorsal fin and backward to base of caxudal and 1)elow 
for sonlc distance 1,elow levc.1 of cllin cbovered with s~nall,  bright blue spots; (lark 1)rown spots below 
and behind pectoral, rningletl with the blue ones; 5 or 6 narrow brown lines running ol~liqnely clown- 
ward anct forward on side of heatl, untler~~eatll  which are 1)rown tipots arld lines; radiating blue lilies 

FIG. 188.-Cunlhiguste~ ouliueliale (Jollkinu); from the type. 

from eye; 2 blue lines extending from upper posterior border of eye, cliverging antl then coming 
together a t  an eminence back of occiput in such :t way as to include an irrcgult~r o\.:tl arra about as 
large as eye; car~tlal dusky, with sonlo small blue spots like thsse on body; dorsal and anal tra~lspar- 
enf, witfi tlrisky 1)ases; blue spots on base of dorsal, arid some on base of anal. Color in t~l(.ohol of 
Fame spec>imen, dark olivaceous; body fromgill-opming to caudal fin with nunierous s~nall,  round, pale 
l)lnsll spots, among the lower of which are inter~persed brownish spots; cheek with 4 or 5 narrow 
b l u i ~ h  lines separxted hy dark brown ones run~ling upward and backward fronl chin to region in front 
of gill-opening; t)enc.atli and back of these are numerous brown spots and short wavy lines; short blnv 
lines ractiating forward and downward fro~rl eye; 2 similar blue lines running bacbkwartl a~ltl  upwart1 
from eye, coming together on nape and inclosing an oblong area a h o ~ ~ t  as large as eye; fins all clr~skg; 
dorsal black a t  bare allti with a few Olac spot8 on base; basal third o f  anal blackish; I~ase of pectori~l 
l)la(~k. 

This speoies is known only from the type (original No. 326), a specimen 4.5 inches long, obtained 
by Doctor Jenkins a t  I Ionolu l~~  in 1889, ant1 one example (No. 03528) 2.5 inches long, oblainetl hy us 
a t  Ilonolulu, Augnst 4, 1901. 

Tro~~illic-hlhyx ocihu~nxi' Jcnkins, B1111. U. S. Fixll Colnnl., XXII, 1902 (Scpt. 23,1903), 485, fig. 32, Honolulu (Type, No. 60690, 
U. Y. Nat. Mus.). 
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364. Canthigaster  cinctus (Solalder). Pig. 189. . 
Head ancl body, except front of snout, csovered with spinnles; profile of snout very steep, slightly 

concave; interocular space concave, equaling eye; D. 10, no ocaellus a t  its base, but a large blark blotch 
extending under it  upon tlie flank; a broad black I~aiid, between these blotches on the flanks, con- 
necting the pertorals; a band of tile balne color between tlie eyes, bordered in front with bluish spots; 
snout, side and caudal peduncle covered with sirialler spots of sanle color, these spots equaling diameter 
of pupil, the spots of lower part of snout having a tendency to unite in the forni of slightly curved 
horizontal lines; caudal bordered ~ r i t h  blark. Polynesia. 

Fro. 189.-Cu11tlrigrtxtc,. ri71rtu8 (Sylnnaler): from 1~11 I$a\vniian example taken by the Albatross i n  1902. 

Tefrodo?~ ci?lctu~ (Soltltider) Ri~hardsoii, 2001. Voy. Samarang, 19, 20, 1850, Tahiti. 
Telraoclo~~ ~rrlnltir~i Blecker, NsL. l'ijds. Ncd. Tnd., IV, IWd, 130, Amboyna. 
Tropidiclitli~/s z~cllesli?~i, Hlceker, Nt~t. 'I'ijd~. Ned. Ind., VI,  1854, 600, Arnboyna. 
A~~os~niun~nle?ttiai ,  Bleeker, Enntn. Spec. Ind. Archipel., 203, 1859, Amboyna. 
Tetrnodou (Anoanrius) coro?latzds Vl~illrtiit B Bnlvnge, Rev. Mug. Zool. (3d series), 111, l(ii6, 286, Sandwich Ialands. 

355. Canthigaster  psegma (Jordan & Iher~naml) .  l'late 50.0 

Head 3 in length; depth 2; eye 4.5 in head; snout 1.5; interorbital 2.3; 1). 11 or 12; A. 11; C. 8; P. 16. 
Body abort, stout, ~noderately co~npressed; snout long, conic; n~lterior tlorsal profile rising evenly 

to region above gill-opening, a t  which point the body is deepest; interorbital flat; gill-opening nearly 
vertical, short, its length less than diameter of eye; nloutli low, below axis of botly; teeth strong, 
convex, cutting edge sharp; eye small, supraorbital rinl not pron~inent; caudal peduncle deep, it;r least 
deptll about 2 in heatl, its least widtll 4 in its least depth; 1,ength of caudal peduncle fro111 dorsal fin to 
base of csanclal fin 1.3 in head; froill Imse of anal fin 2 in head; dorsal prominence equally distar~t 
betwypeli tip of snout aiirl posterior base of randal; base of dorsal 1.5 ill height of fin, ~ r h i c h  latter is 2 
ill head; anal similar to ciorsal, its edge rouiided; c ~ u d a l  trnncate, or very sliglltly cbonvclx, 1.2 in head; 
pectoral broad, its base 2.6 in hentl, free edge obliqua, posterior rays 1.6 in aiiterior ones; body inostly 
smooth; interorbital space and snout above ctnd on side wit11 snirtll prickles; belly with a few prickles; 
a scattered patch also on side above pectoral. 

Color in alcohol, dark brown above, paler below; 3 or 4 short black lines raniling forward fro111 
orbit, and same number backward; lower part of side, especially posteriorly, and lower part of caudal 
peduncle, with small roundish black spots; snout and interorbital space crossed by about 12 narrow 
black lines, these extending down on side of snout; side of snout wit11 3 or 4 narrow black lines fro111 
chin toward eye, sepurat,ed by paler lines; posterior to these, sniall irregular black spots covering entire 
cheek, dotted over wit11 fine white specks; ends of spines, pectoral, dorsal, and anal pale whitish, 
their bases largely brownish black; caudal tlnrk brownish or black. 

(1 TI oj)iclichthya ] J ~ L { / I I ~  oli plate. 
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This epecies is known fro111 tile type, No. 50885, U. S. N. M. (field No. 2561), 3.75 irlches long, 
obtai~led by us at  Honolulu in 1901, a second specbimen recent1 y received from hh .  Rerndt at  Honolulu, 
and fro111 numerous speci~riens obtained by Doctor Jordan at  Selnoa. 

Frol~idicl~Il~~spseg?na Jordnl~ 9! Xvermalrn, B1111. ti. S. Fisll Comui., XXII, 19WL (July  9 ,  IWY), 209, Honolulu. 

356. Canthigaster janthinus ( Vaillant & Sauvage ). 

' Dorsal wit11 13 rays; head without nasal tentacles; enout 2.5 in head; back rounded; profile not 
steep, convex, gradually lliergi~ig into the dorsal outline; body without spines, except the ventral 
pouch, which is furnished wit11 sliort, strong spines; caudal fin as long as caudal peduncle. 

Body slate color, sorrle black blotches betweell ~~ec tora l  anil eye; a few large rounded black blotches 
a t  intervals along the upper part of ventral ponch; upper part of pectoral black; caudal and dorsal 
strorlger in color; anal transparent. 

Hawaiian Islantls; not seen by us. I<nown only frorr~ the recbord by J'dlla~lt and Sauvage. 

lktruodon (Anosmiu's) ja~lthir~un Vaillnrlt 9: Sauvnge, Rev. Mag. Zool. (3d .series), 111, 1876, 28G, Hawaiian Islands. 

357. Canthigaster epilamprus (Jenkins). "Puu olni." Pig. 190. 

Head 2.8 in  length; depth 2.7; eye 3.6 in 11ead; snout 1.G; interorbital 3.5; D. 10; C. 10; P. 17. 
Body oblong, compressed; head long, ellout pointed, its sides flattened; ~noutll small, the teeth 

strong, convex, meeting in a produced point at tllecenter; eye high up, the ~upraobital rim promilient; 
interorbital space concave; anterior profile froill tip of snout to occiput rlearly straight; caudal 

peduncle compressed and'deep, its depth 2.25 in head; gill-opening vertical, its length less tllan dialn- 
eter of eye; nostril small, perforate, not i r ~  a projec*ting trll~e. 

Botly chiefly smooth 011 sides and caudr~l pedu~lc.le; t lor~al region between eyes aud tlorsal fin 
with small, sharp prickles; a similar patch on lower part of cheek and belly; snout and interorbital 
region naketl; lowrr jaw 11nkc.tl; lmsterior ])art of body and csaudal petluncle naked; fine inoderate; 
dorsal wit11 tlie anterior rays longest, the free edge obliclne, nearly straight, lleight of f i r1  2 in head; 
anal j)ointed, itu lengtl~ about 2.8 in head; cautlal truncate, itu lengtl~ I .:i in heatl; pectoral broad, little 
oblique, its length 2.6 in head. 

Color in alcohol, pale brownish above, paler or1 sides ant1 belly; a large blackis11 area on side 
below base of dorsal; cheek and elltire body covered \\ itll sir~all roundish brow11 spo ts  2 dark-brown 
lines on cheek under eye; 2 or 3 similar lines radiating backward from eye and 2 others running 
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forwanl from eye; 5 narrow, dark lines across head between eyes; a dark median line from tip of lower 
jaw to vent; side of snout with 2 vertical and 2 horizontal brown lines; fins all pale, the caudal with 
converging light-brown lines on base. 

This species is known only from the type, a specimen 3.5 inches long, collected near ICihei, Maui, 
by Mr. Richard C. MeGregor. 

Tropidichlt~ys epilam]~ll,rus Jenkins, Bull. U .  S. nvli Corn., XXII, 1902 (Sept. 23, 1905), 485, tip. 33, Kihei, Maui. (Type, No. 
60853, U. S. Nat. Nus. ,  Coll. I t .  C .  AlcGregor.) 

358. Canthigaster  b i t ~ n i a t p s  (Jenkins). Fig. 191. 

Head 2.66 in length of body; depth a little greater than head. Back compressed, culminating in a 
very obtuse point above middle of pectoral fin. Profile from tip of snout to before eyes somewhat 
concave, straight from interorbital to top of dorsal prominence, descending in a straight line from here 
to base of caudal fin, being interrupted, however, a t  nliddle by  elevation bearing dorsal fin. Ventral 
outline evenly curved, no more convex than the dorsal; eye 3.33 in head; snout 1.75 in head; inter- 
orbital concave, slightly greater tllan eye, 3 in head; one nostril in earl1 side, earh a simple opening 
with slightly raised margin, but scarcely tubular; distance from eye to nostril 2 in distance from 
nostril to tip of snout; front of dorsal fin midway between dorsal prominence and base of caudal fin, 
outline rounded; rays 10, longest 1.5 in snout; caudal slightly rounded, ~nedian rays equal distance 
from tip of snout to center of pupil; anal similar to dorsal, front of its base below posterior end of base 

FIG. lYl.-Ca?111~iyaafer b i t ~ s i a l t r e  (Jenkins): from the type. 

of dorsal; pectoral broad (in specimen n~edian and lower rays on both sides broken), upper rays 2.5 
in  head; a few minute spines on lower surface of body; surface otherwise smooth. 

Color in alcohol, general color brown or dusky above, paler brownish below; a wide dusky band 
from base of upper rays of the caudal running forward along side of body, above base of pectoral, to 
upper end of gill-slit, here becomiug narrow t ~ n d  cnrVing downwarcl around anterior edge of gill-slit, 
then backward again below i t  as a narrow band below base of pectoral and along side of body, parallel 
with the upper band, to a little below ~uiddle of caudal fin, a black spot 011 outer side of base of pectoral; 
bases of upper and lower caudal rays black. One specimen, 2.04 inches long, secured by Dr. Wood a t  
Honolulu. I t  is apparently not distill(-t from the Japanese species, (". rivultrtuu (Schlegel). 

Eumyctwiae bitsrlialus Jelikins, Bull. U. S. Fisli Corn., XIX, 1899 (June 8, 1901), 400, Ag. 12, Honolulu (Type, No.49702, U. 8. 
Nat.  Mus . ) ;  Jenkins, Bull. U .  8. Fish Coln., XXII, 1902 (Sept, 23, 1903), 486 (Honolulu; type specimen). 

Tdrodor~ caudojascialus, Steindacliuer, Denku. A k .  \I'iss. Wien, LXX, lCJ00, 518, pl. 111, Hg. 3 (Laysan); not of Qiinther. 

Family LXXX. D1ODONTIDE.-The Porcupine Fishes. 

Body short, broad, depressed above; belly moderately inflatable, covered everywhere except on 
the  lips and caudal pedunclu with spines, which are usually 2-rooted or 3-rooted a t  their bony base; 
caudal peduncle short and slender; rnouth  noder rate, terminal, each jaw covered with a bony plate like 
the beak of a bird, these not divided by a median suture; nostrils on each side forming a small tentacle, 
usually with 2 openings; eye rather large, gill-opening moderate, immediately in front of the pectoral, 
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which is sliort, broad, and ronnded; dorsal and anal fills short, similar to each other, rounded in form 
and placed pysteriorly. Genera about 6 ;  species 15. Sluggish firhes, living on the bottom among 
weeds ant1 corals in tropical seas. When tlistnrhetl tliey s w a l l o ~ ~  air ancl float l~elly upward on the 
watc>r. Their capacity of inflation is very ~nnct l  l e ~ s  t l r a ~ ~  tbnt of the Teimotlo~~fid:r, from which family 
they differ chiefly, however, in  the stronger rrrnlatrire and in having no di\~isiori in the bony plate of 
either jaw. They are rarely 11scd as footl, being generally rqardetl as poisonous. Tile species are 
~tiostly well known in collections, the singular for~rl having attracted the attention of travelers in the 
earliest times. 

11. Dertnul ossifications mostly 2-rooted; the ppines rather slender, hiit stiff anB erectile; both jutvs entire.. .. .Diodon, p. 436 
au. I)ermal ossifications all or nearly all 8-rooted, euch wit11 a ullort, stiff, imlnovablr spine; jaws each with a median 

suture ............................................................................................ Clrilomycte~ue, p. 438 

G~nns 197. DIODON Linnaeus. 

Body robust, the belly ~noderately inflatable; dermal spines strong, stiff, most of then1 2-rooted 
and erectile, a few 3-rooted and therefore itiln~ovable; both jaws entire; nasal tube simple, with 2 
lateral openings; pectoral broad, the margin ltndulate, the upper lobe longest; vertical fins rounded, 
the dorsal and anal short, posteriorly inserted, similar to each other. Tropical seas; the few species 
very widely distributed. 

I)iodon Linn:cus, Syat. Nat., Ed. X, 335, 17,M (h?lslri.c). 
I'arczdioflo~r Bleeker, Atlris Icahth.. \', 56, 1865 (A!/xl~.i.r); ntlrne u substitute for Diodon, transferred to anotl1t.r genus: the first 

ripeciee mc.ntioned by Linnans being D i o d o ~ ~  crtiilga, which \vas therefore taken by Bleeker as the type. 

a. Frontal spines long, usually longer than post-pectoral ~pines ,  about twice as long as eye in  adult.. .. .Irolucunthu8, p. 436 
nu. Frontal spines not longer than the post-pectoral spines. 

b. Dorsnl rays 12, spines on forehead ......................................................................... .hyslrix, p. 437 
bb. Dorsal rays 16; no spines on forehead.. ....................................................... ..: ...... .?audifrons, 1). 438 

359. Diodon holacanthus Linnaeus. 

D. 12; A. 12. Very similar to Iliodoll 71?ysfr&., but with the frontal spines usually longer than the 
spines behind the pectorals, about twice as long as eye; predorsal spil~es not shortened, h o o t e d ;  
erechtile; about 14 to 17 spines in a series tetween snout and dorsal; post-pectoral spines not especially 
elongate, but  nora able; pectoral broader t l~al i  long, upper lobe pointed, lower lobe rounded. Colora- 
tion much as in Diotlon h!lsfrix, hut n1ore varial~le, the spots fewer and larger; usually a hroatl black 
bar from eye to eye, routinuetl below eye as a narrow bar; a l~roatl bar across occiput; a black blotch 
above each pectoral; a s l~ort  bar in front of tloreal, another in whic41 the ilorsrtl is inserted; a blotch 
behind the pectoral, and many ~ t n a l l  spot8 anc1 blotrl~rs on the upper parts; fins with few spots, mostly 
imniaculate in the young. Found in all warm seas, north to the Florida Keys, Lower California, and 
the IIawaiian 1slands;its range coincidi~lg with that of Ijiorlo7z ltyalrix, fro111 which it 111ay prove to be 
not distinct. Tlie differences are generally evident in the adult, but young individuals apparently 
interlnecliate are ofter~ fountl. I'ossibly they are the 2 fiexes of the satrie species. Jordan and Snyder 
had this species from .Tapan and Doctor Steindarhner rec~ords it  from Laysrtn, \rlienc*e he  had one 
specimen. I t  -\\.as not seen by us among the l-lawaiian Islands, but the Albut~.oss obtained a t  Layean 
Island, a single s~)ecitner~, 9.26 ir~ches long, upon whit-li Professor Snytlcr 11as t h r  following note: 

"The fins are irnmac~llate; 10 or 12 small tlusky spots mattered over the body; a l)road, dark bar, 
interrupted in the rnidtlle, extentling bet\~~c~clr~ the eyes; a sitnilar bar on nape, a spot as large as eye 
above and behind pectoral, a median hrown bar on back anterior'to dorsal, and a blotch surroundi~lg 
baee of tlorsal." 

Diorlon I~olocunthas Llnnseus, Syst. Nut., Eil. X, 336, 1758, Indla (bawd 011 Artcdi; misprint for kolucanthus); Snyder, Bull. 
U. S. Fish Corn., XXII, 1902 (Jnn. 19, 1904), 655 (Laya~tn IHIBI I~) .  

Diorloii lil~romls SIIUW, Gcn. Zool., v. 436, 2, 1804; after I,e I)ioilo~i tach& LucdpBde. 
Diodoib xjji7ioxissi71ius C:llvier, Mdm. MIIS. Nixt. Nut., IB, 131, 1818, 110 locality. 
Diotloii iroa~a?nacr~lati~n Cllvier, op. cit., IV, 156, p1. 6, 1818, no locality. 
1)iodor~ xex~nacul(~t?~x Cl~vier, op. cit., IV,  136, g l .  7, 1818, no loculity. 
Diodo~i multimaculutus Cuvier, 01). cil., IV, 137, 1818, 110 loculity. 
Diorloia quarlri71iaculati~x Covier, op. rit., I\', 137, p1. (i, 1818, Tnhiti. 
Diodon nielanopsis Kaup, Weigmann's Archiv, 1865, 228. 
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Paradiodon no~!eminaculatus, Bleeker, Atlas Ichth., V, 57, pl. 206, flg. 3,1865 (IJrinmnn, Sumatra; Butu; Nins; Sing~pore;  
Badjoa, Mnnndo, Celebes: Kajeh, Buro; Amboynn; New Guinea). 

I'a~adiodon qziadrimaculatus, Bleeker, op. cit., 58 pl. 212, fig. 2, 1866 (Lawnjong, Solor, hmboyna). 
Diodon ~r~nci~la tus  Gunther, Cnt., VIII ,  307,1870, St. Croix, Jamaica, Panama, South America, Gandwich Islands, China, 

Sooloo Sea, Indian Ocean, East  Indies, Amboyna, Cape of Good Hope, Bourbon, Formosa; Steindnchncr, 
Denks. Ak. \Iriss. Wien, LXX, 1900, 518 (Laysn~~) .  

Diodon holaca?atlrrts, Jordan and Evermimn, Pinh. North B Mid. Amer., 11, 1746, 1898 (La Paz). 

360. Diodon hystrix 1,inn;eus. fig. 182. 

Head 2.11; tleptll 4; eye 4.5; snout 2.5; preorhital 4; interorbital 1.4; width of head 1.1; width of 
body at  base of pectorals 1.1; I). 12; A. 12; C. 1.0; 1'. 23. 

Body stout and heavy forward, tapering posteriorly; anterior profile from tip of snout to inter- 
orbital region concave; interorbital very broad and l~ewrly flat, scarcely convex; eyes large, oblique, 
farther apart posteriorly; mouth broad, its width 3 it1 head; dental plates strong, the edge blunt and 
rough, not n ~ r ~ c l l  convex a t  tniddle; gill-opening vertical, sllort, with a broad allterior flap; ~lostril in a 
short, simple :nbe with 2 openings, one slnaller and more 1:tteral that11 the otller. Body covered with 
strong,  harp, erectile spines, lotlgest in the post-pectoral region, where they equal distance fr&11 eye to 
gill-opening; those on nape about 2 in eye; those on belly us~ially short but Inore slender than those 
on back; those on posterior part of back and on tail short and 3-rooted, and therefore not erectile; 
snout naked; sides of caudal peduncle naked; about 6 spines on dorsal side of caudal peduncle back 
of dorsal fin and 2 on ventral surface posterior to anal fin. 

Color in alcohol, light brown, pale or yellowish-white below; entire upper part of head and body 

Fro. 192.-Diodon h!jstt.i.c L i ~ ~ n r e i i ~ ;  niter Jordan and Erermann. 

and also sides covered thickly with stnall round or roundish black spots, smallest and most numerous 
on snout, fewest on caudal peduncle; belly with a few small dark spots on belly; a broad dark band 
acrom under side of head, convex forward; fins all profusely marked with small dark spota. 

Occnsio~?ally taken among the Hawaiian Islands. We hare examined a specimen 20 inches long 
taken by the Albatross at, Honolulu in  1896, one 25 inches long, and another of 10 inches obtained in 
1889 by Doctor Jenkins; and 2 esainples 20 and 21 incl~es long, respectitrely, secured by us at  Honolulu, 
where other exatnples were collected by the Albalross in  1902. Smith and Swain record it  also from 
Johnston Island. 

1)iodoii Il!lstrLx Linnscus, Syst.  NIL^., Ed. X, 336, 1758, India (after Arlcdi); Smith cD, Swaiil, l'roc. U. S. Nut. hlus., v, 1882, 
141 (Johnston Island); Jorda~l  & E:vermann, Fish. Nortli B Mid. Amor., 11,1745, 1898: Jenkins, Bull. U .  S. ~ i s h  
Comm., XXII, 1902 (Sept. 23, 1903), 489 (IIonolnl~i);  Stlydcr, op. cil. (Jan. 19, 1904), 635 ( I Io~~olulu) .  

l j i ~ d o i i  atinga, Bloch, Ichthyologic, IV, 76, pl. 126, 1787; not of Linnzus. 
Diorloii 1111lniieri Lac6pL\de, Hist. Nat. Poiss., 11, 10, pl. 3, fig. 3, 1800, Martinique; 011 a drawing by Plnmier. 
Diodon lrvclchiatus Bloch & Schneider, Syst. Ichth., 513, 1801. 
I~iodoihp1~itrtatii8 Cuvicr, M6m. Hist. Nnt., IV, 132, 1818, no locnlity. 
Biodon e c h i l ~ i ~ s  Kflfllle~(i11C ill Booaparte, Cat. Mot. I'inr. Ei~r.,  87, 1846, Mediterranean; iro description. 
niotlol~ atti,lgn Rlippell, Ver sc ic l~~~ .  Scnckenb. hIus. S t~~nml .  Fisclle, 35, 1852. 
Holocanthtrx hys f r i x  Gmy, Cat. Fish, Coil. Grollow, 27, 1854 (Afrienn and American oce~n~s ) .  
Puradiodo,~ 1tptr. i~ Bleeker, Athas Jchtl~.,  V ,  56, pl. 207, ilg. 2, 1866 (Bntavin, Jflvn; Telokbetong, Sumatra; Batu; M ~ k n u ~ n r ,  

Celebes; Lamntuka, Flores; Timor; Ternate; Amhoyna; Wahai, Ceram; Banda)? 
? Diodon npi~~oeiasimus, GLinther, Cat., VIII, 307, 1870 (Cnpe of Good Hope; Sinm), 
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361. Diodon nudifrons Jenkins. "Oopu kawa." Fig. 193. 

D. 15; A. 12; forehead sloping upward from snout a t  angle df about 45'; interorbital 1.3 in head; 
spines mostly short, not longer than eye, except those back of pectoral, the longest of which are equal 
to length of pectoral and about 2 in head; no spines on forehead below level of upper margins of eyes; 
foremost spines of head few and short; head, back, sides, all the fins and the membranous sheaths of 
the spines closely covered with small, roundish, black spots, much smaller than pupil; below pale; a 

Fro. 193.-Diodon nudifronn Jenkins; from the type. 

brown band from below gill-opkning forward along lower angle of head to below eye, then across 
throat continuous with corresponding band of opposite side. Known only from one specimen, 21 
inches long, obtained by Doctor Jenkins a t  Honolulu, and from several examples recently seen in the 
Waikiki aquarium. 

Diodon nudifroitn Jenkins, Bull. U. S. Fish Comm., XXIJ, 1902 (Sept. 23, 1903), 488, fig, 36, Honolulu (type, No. 50854, U. S. 
N. M.; coll. 0. P. Jenkins). 

Qenus 198. CIIILOMYCTERUS Bibron.-The Burr-fishes. 

Body broad, depressed, moderately.inflatable; dermal spines short, stout, i~nmovable, triangular, 
each with 3 roots; nasal tube simple, with 2 lateral openings; the tube sometimes rounded, sometimes 
flattened, and with thc partition feeble and eafiily torn, 80 that the tentacle appears divided; caudal 
peduncle short; fins small, formed as in Iliodorc; jaws without median suture. 

Species numerous, of smaller size than those of Diodon, the spines broader and lower, their bases 
forming a coat of mail. Only one ~pecies known from the Hawaiian Islands. 

Chilomyclerus Bibron in Barneville, Rev. Zoologiq~le 1846, 140 (reticztlalus=ligrinus). 
Chilomycterus Kaup, Wiegmann's Arehiv 1847, 365 (antennatt~s). 
Qclichthye Kaup, op. eit., 1855, 231 (orhicularis). 
Cyaniehthy8 Kaup, op. eit. (ccerule.ns).. 
Diodon Bleeker, Atlas Ichth., V, 1805, 51 (a t i~ tga ,  tho first species named by L i n n ~ u ~ ) ;  not Diodon as properw restricted 

by Kaup to Diodon hystrix. 

362. Chilomycterus affinis Ciiinther. ''06puk&zie." 

Head 2.7; depth 3.5; snout 2.5; eye 4; preorbital 4.6; interorbital 1.6; depth of caudal peduncle 
5.2; .length of gill-opening equals eye; I). 12; A. 10; C. 14; P. 20. 

Body short, stout and broad, its width a t  pectorals equal to length of head; anterior profile from 
tip of snout to interorbital concave; interorbital broad, concave, the supraocular rirn not prominent; 
eye large, placed obliquely, the anterior margins being closer together than the posterior; mouth rather 
large, its width 1.6 in interorbital width; teeth strong, in a broad, flat, rough plate, the cutting edge 
low and concave, the upper with a strong blunt point a t  middle; nasal tentacle flattened, somewhat 
bilobed, the surface with  mall, ~.oantlish cup-shaped ctvities; gill-opening vertical, tt little wider than 
base of pectoral; spines all short and blunt, increasing in length posteriorly except above and below, 
3-rooted, the anterior very long; a very low 4-rooted spine on posterior part of interobital space; 3 low 
supraocular spines followed by a row of 3 polnewhat higher ppines, the first of which is 4-rooted, the 
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next 3-rooted, and the last with a very long anterior root and 2 very short lateral roots; no spines on 
cheek; niiddle of belly witli very low spines having long and fitrong anterior roots; caudal peduncle 
crossed by 2 bony plates, the anterior formed by the inner root8 of the spine on each side of dorsal fin, 
the posterior being the l~ifitl bony base of a single median short spine, which disappears with age; a 
small, slender, supraocular cirrus near hase of ~niddle supraocular spine, this so~netinleh obscure; spines 
of back each often with 1)road but short dermal flap posteriorly, these soiiletimes obscure or wanting. 
Fins all rounded; dorsal high, its height abont 2 in head; caudal long, its rays abont 1.8 in head; anal 
similar to dorsal, a little lower; pectoral very broqd, its edge nearly truncate, its depth 1.2 in distance 
between eye ancl gill-opening. 

Color in alcohol, dark brownish or olisacc~ous above, yellowish whitcb below, the c*olor on back 
distributed in  indistinct clouds; side with 4 broad dark 1)rown bars 'stending downward from the 
dark upper parts, the fir& untler eye, the sc.rorid in front of pectoral, the third untler posterior half of 
pectoral, and tfhe fourth in front of ~rcrtical of tlorsal fin; entire baclr ant1 upper parts of sides witli 
numerous slnall round hlark spots, less than half tlia~neter of pupil, these more sparse anteriorly, 
especially on interorbital and snont, solnetinles few or 110110 011 snot~t; 2 or 3 spots in front of gill- 
opening, and 1 or 2 sonicti~nes on cheek; under parts imn~itrulate; caudal peduncle sparsely spotted; 
fins all very closely covered with small, round brownis11 l~lack spots, ulucll snlaller than those on 
body. 

The collection contains 3 excellent specimens of this Ash, which agree so perfectly wit11 Giinther's 
description of C. afinis that we have no hesitancy in identifying them with that fipecies. Giinther's 
specimen was a stuffed skin 15 inches long, fro111 an unknown locality. 

We have compared our exarnples with a specimen fro111 Tokyo, Japan (Coll. I<. Otaki), and one 
from the Galapagos Islands (Coll. Snodgrass and I-Ieller), both of which were thought by Jordan and 
Snyder and by Snodgrass and I'leller to be identical with C. californie~asi.~ Eigennlann, from San Pedro, 
California. We have not been able to exanline tlie type of (! californiei~sk, but this identification is 
b rob ably correct, although Doctor Eigenlnann states that his spccilnen had no cirri or tentacles any- 
where and the color appears to be so~newllat different. 111 any case all our specimensare certainly 
referable to Giinther's C. +&is, wliich is the oldest available name. 

This species reaches a large size, our longest example cxceeciing 30 inches in  length. I t  does not 
appear to be common among the Hawaiian Islantls, and was not obtained by Jenkins, Streets, nor any 
previous collector. Snyder records it  as having been obtairied a t  Ilonolulu by the Albatross, but fails, 
curiously, to give any further information. 

Diodon tlgrinri~ Sclilegcl, Fauna Japonica, Poiss., 288, p1. cxxvrri, flg. 1, 1842, Nagasaki: not of Cuvier. 
C7~ilomyclerr~a a@ais Giinther, Cat., VIII, 314,1870, locality unknown (type, n stuffcd skin 15 inches long, in British hlusentn): 

Snyder, Bull. U. S. Fish Comm., XXII, 1902 (Jan. 19,1904), 535 (IIo~iolulu). 
Chilomycterwr californiensis Eigenmann, Amer. Nat., V, 1891,1133, San Pedro, California; Jordan & Snyder, Review of Gym- 

nodont Fishes of Japau, in Proc. U. S. Nat. Mus.,' XXIV. 1901,258 (Tokyo; G~lapag08 Isla3ds); Snodgrass & Heller, 
Proc. Wash. Ac. Sri., VI, 1904 (Jan. 31,1905), 416 (Tagus Oovc, Albemarle Island). 

Farnily LXXXI. bIOLID/E.-Head Fishes. 

Body oblong or more or less short and deep, compressed, truncate behind, so that there is no 
caudal peduncle. Skin rough, naked,   pi no us, or tessellated. hfouth very small, terminal; teeth com- 
pletely united in each jaw, for~ning a bony beak without nledian suture, as in  the Diodontids. Dorsal 
and anal fins similar, falcate in front, the posterior parts more or less perfectly confluent with the 
caudal; no spirious dorsal; no v c ~ ~ t r a l  fins; pelvic bone undeveloped; pectorals present. Belly not 
inflatable; gill-openings s~nall,  ill front of pectorals; an accessory opercular gill; no air-bladder. 

Fishes of the open seas, npparently composed of a huge head to which small iins are attached; 
found in rnotrt warm seas, pelagic in habit, and reaching a very large size. The very young are vari- 
ously shortened in form and armed witli spines. The flesh of these fishes is coarse and toug11 and not 
used for food. 

Genus 199. RANZANIA Nardo. 

Body oblong, the deptll about one-half height; skin smooth, tessellated, divided into small hex- 
agonal scutella; caudal truncate. Otherwise essentially aa in  Jfola. The larval forms are unknown. 
Pelagic. 

Ranzania Nardo, Ann. Sci. Regn. Lombard., Venet., V, 1840, 10,106 (truncatus). . 
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363. Ranzania makua Jenkins. "Apnh?~,;" "iWaX-?~n." Fig. 194. 

D. 17; A. 18; C .  19; P. 3; depth 2.12 in length; head 2.8; eye 6 in head, 2.33 in snout. 
Body much compressetl, t,he r ~ n t r a l  margin a sharp, evenly curved keel; eye much above axis of 

body, a little nearer snout than base of pectoral; t,ee>t,h forming a turtle-like beak cotnpletely hidden 
by project,ing folds of skin, which form a truncated opening to the mouth; gill-opening just in front, 
of upper base of pectoral, coveretl by a 2-lobed valve; body coreretl by an arnlor of ~ l n a l l  plates, more 
or less hexagonal and concealed; pectoral about 1.5 in head, ahore axis of body; heiglit of tlorsal 
about equal t,o head; anal slightly lower; clorsal ant1 anal each separated from the caudal 1)y a not,ch. 
Color, .bright silvery on sides, upper ,parts dark; sides with hrigllter silvery bands, the first 3 with 

- 

Fm. 194.-Ranzanin makzca Jenkins; from the type. 

distinct black borders, the next 4 wit11 Iiulnerous ))lack spots, the black ~nargins apltearing only on 
lower parts. 

Differing from IZrrnzctnia trunr8crtm cl~iefly in t l ~ e  s~ilallrr eye, plat-ed well al)ovc. th r  montb and 
al~ove the axis of the botly, in the hig11 position of tltr ~tc.c.tor:~l f in ,  in the l~ighcr  tlorsal ant1 :trial, a t ~ d  
in the coloration. Originally kno\\ 11 fro111 one spt~(*i~11c.n, 20 inches Iong, taken :it the ~nontll of Pearl 
I-Iarbor, Oahn, by Mr. Hirl T<:tpn, :LII(I sent to Stanfort1 CT~livc~rsity I)y Mr. Charles B. \\Til~on. A 
~econd examplt. about 4 inches long was secured hy us at J3onolnlr1 in the summer of 1901. 
Rantanin innkzia.lcnkins, Proc. C1i1. ~ c .  Sci., 2d spries, \I, October 31, 1895, 780, 584, with colored p11~te. Pearl Harbor, near 

Honolulu; dordun 'tz Evermnm~, Fishc.i Korth nnA I f id .  Amer., 17.55, l R 9 U ;  .Jenkins, Rull. U. S. J."ish Oomm., XXII, 
1902 (Sept. 23, 1903), 486 (Honolulu: the typej. 
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Suborder O S T R A C O D E R M 1 . - T h e  T r u n k  Fishes. 

This group includes those Plectognatlls which are without spinous dorsal and which have the body 
inclosed in a 3-angled, 4-angled, or 5-angled box or carapace, formed by polygonal, bony scutes, firmly 
joined at  their edges, and with distinct teeth in the jaws. There is but one family, the Ostmciida, a 
singular offshoot from the Scleroderrni. 

Family LXXXI T. OSTRACI I DS.-The Trunk Fishes. 

Body short, cuboid, triquetrous or pentagonal, covered by a carapace formed of firmly united 
polygonal bony patches, the jaws, bases of the fins, and caudal peduncle free ancl covered by srnooth 
skin. Moutll small; each jaw with a single series of long, narrow teeth; n:axillaries and premaxil- 
laries firlnly united; gill-opening a nearly vertical slit, below and behind the eye; dorsal fin single, 
short, without spine; anal short, sin:ilar to (lorsal; caudal rounded; no ventral fins; vertebru: 14, the 
anterior 9 elongate, the last 5 extremely short; no ribs. Genera Y; species about 20, all of the tropical 
seas, living near the bottom in shallow waters. The species of this group are so singular in  appearance 
and so easily preserved that they have been common in collections ever since the collecting of tropical 
curiosities hegan. The 4 American species were well Irnown to ~ l r t e d i  and. L i n n ~ u s .  " The locomo- 
tion of the trunk fishes is very peculiar. The propelling force is exerted by the dorsal and anal fins, 
which hare a half rotary, sculling motion, rc~senlbling that of a screw propeller; the caudal fin acts as 
a rudder, save when it is needed for unnsually rapid swirnnling, when it is used as in other fishes; the 
chief function of the broad pectorals seems to be that of forming a current of water through the gills, 
thus aiding respiration, which would otherwise be difficult on account of the narrowness and inflexi- 
bility of the branchial apertures. When taken from the water, one of these fishes will live for 2 or 3 
hours, all the time solemnly fanning its gills, and when restored to its native element seems none the 
worse for its experience, except that, on account of the air absorbed, it  can not a t  once sink to the 
bottom." (Goode. ) 
a .  Carapace 4-angled. 

b. Carapace rntirely without spines ........................................................................ Ostraelon, p. 441 
bb. Ca&pace with 2 preoculnr spines and 2 term in at in^ the ventral keels. ................................. Lactovia, p. 144 

na. Caraparc 6-angled.. ....................................................................................... Aracana, p. 446 

aenus 200. OSTRACION Linnmus. 

Trunk-fishes with the carapace closed behind the anal fin; c-arapace wit11 or without frontal and 
abdominal spines; dorsal rays 9 or 10; cantlal rays always 10; lateral ridges developed; median dorsal 
ridge undeveloped, or else raised ill a sharp spine, the body therefore 4-angled or 6-angled. Although 
this character is a striking one it is not one of high structural importance. Hollard and Bleeker have 
discarded it  as being of no real sy~tematic value. All writers agree that the species of the group are 
most closely related, and that the relations are closer than they appear. We think, with Doctor 
Goode, and Jordan and Fowler, that the shape of the carapace affords the most reliable guide to the 
arrangement of the species of the genus, and we find it  difficult to define more than 2 genera in the 
family, unless we assign generic rank to each of the leading sections. I n  Japan 3 of these sections are 
represented, Tetrosomus, Lac-loria, and Oslracion. Tlle remaining 4, Rl~ineaomus, ('hapi~~cc~, Lactophrys, 
and Acanthostracion are all based on 3-angled species, a type confined to the West Indian region and 
taken as a distinct genus, Laciophnjs, by us in our Fishes of North and Middle America. 

Ostracio~c Linnacus, 6yat. Nat., 10th cd., 880, 1758 (many species; flrst restricted by Swainson to 4-anglcd forms, orbicrrs 
taken as type). 

Tetrosomus Swainson, Clwn.  Fish., ii, 323, 1889 (tt~ri-ifns). 
Cibotion Kaup, Wiegmann's Archiv Natur. 1866, 216 (ctibicus) . 
a .  Ventral surface of carapace without spots; anterior opening of carapace broad, greater than orbit. 

b. sidcs of body with golden spots ................................. .'... ......................................... sebx, p. 442 
bb. Sides of body entirely without spots.. ................................................................. .ouhrie~isis, p. 448 

aa. Ventral surface of carapace with small bluisli whitc spots or rcticulatio~~u; anterior opening of cnrapaee narrow, its 
width less than orbit ............................................................................. .lentiginosun~, p. 443 
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364. Ostracion sebce Bleeker. "Af6a." Fig. 195. 

Head 3.75 in length; depth 3; eye 2.6 in head; snout 1.2; interorbital 1.2; D. 9; A. 9; P. 10; (:. 10. 
Body 4-sided; back slightly rounded; interorbital flat; profile before eyes strongly convex, from 

there to tip of snout straight or slightly concave in small examples, forming a reentrant angle in l ager  
individuals; side of body concave; ventral surface slightly ronvex, its sides uniformly curved, less so 
posteriorly, the width a t  middle one-fourth greater than head, its length 2.6 times head; width of 
dorsal surface 1.2 times head; depth of side 1.25 in head; preorbital 1.6 in head; carapace entirely 
without spines; 2 plates posterior to dorsal fin and 1 behind anal fin; anterior opening of carapace 
moderate, its greatest width 1.8 in interorbital; greatest width of posterior opening 1.6 in interorbital; 
caudal peduncle, measured along middle of side, equal to snout; pectoral short, broad, its length 
equaling interorbital width; dorsal shorter, the distal edge sonlewl~at oblique, length of rays 1.2 in 
interorbital; anal fin shorter, the rays 1.3 in interorbital; caudal long, rounded, its length equaling 
greatest interorbital width or length of hrarl. 

Color in life, dark blue or black on back, belly dark blue; a lighter patch below eye; an irregular 
golden band, nearly as broad as eye, across top of head between the eyes; back covered 114th many 
small round white spots, uniform in size and uniformly distributed; side with golden spots; caudal 
peduncle black, with one or more rows of golden spots on each side and white dots on dorsal surface; 

,'lo. 19,5.-0straeion seba: Bleeker. Type of 0 .  cci~nlrrrrn7. 

axil blue; fins dusky, posterior half of caudal lighter; iris white, with orange spots. Different 
specimens show considerable variation in color, some being decidedly dark blue, others black. 

I n  alcohol the general color becomes dirty brownish, the spots bluish white; the basal portion of 
caudal black, the distal part yellowish white; anal and pectoral'pale yellowish white, each crossed by 
1 or 2 darker bars; base of pectoral dark brown; the orange stripe across interorbital pale dusky. 

The Bureau has recently received from Mr. Berndt 5 specimens of this species, 3.3 to 4.7 inches 
long. These differ in no way from specinlens collected by Doctor Jordan in Samoa. Two examples 
have the ventral surface without spots, while 2 others have the same area  potted like the back. I n  
1 specimen the spots extend inward along the edges of the ventral surface of the carapace. Some 
have the caudal peduncle with spots only, while o t h c ~ s  have elongate white bands of irregular shape, 
no two being alike in this respect. The largest individual has a transverse white band betweell the eyes. 

This is the most abundant species among the Hawaii11 Islands, although not represented in our 
collections by Inany specimens. Doctor Wood obtained 1 example, the A1balro.s~ 2 in 1896, Doctor 
Jenkins 1 (the type), and 1 was secured by us, all a t  Honoluln. The Albatross found it a t  P~lako Bay, 
Iiawaii. There are 2 specimens from Honolulu in  the California Academy, and we have examined a 
specimen collected by Snotlgrass and Iieller a t  Clipperton Island. The species was also foulid by 
Doctor Jordan a t  Apia wherc it is known as Rioarrioa Satnauama. 

Ostraeion sebz Bleeker, Verh. Hat. Gel]., XXIV, 32, t&b. 6, fig. 13, East Indies. 
? Ostracion bombifrons Hollard, Ann. Sci. Nat., 1857, VII, 168. 
Ostracion camurum Jenkins, Bull. U .  S. Fish Comm. for 1899 (June 8,1901), 396, fig. 9, Honolulu (type, No. 49697, U. S.N. 1\I. 

Coll. 0. P. Jenkins); {bid., 1902 (Sept. 23, 1903), 486 (Honolulu); Snyder, op. nit. (Jan. 19, 1904), 535 (Pnnko Bay, 
Hawaii). 
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365. Ostracion oahuensis Jordan & Evennann. "Llfonmoa wan." Plate 51. 

Head 3.9 in length; depth 2.9; eye 2.9 in head; snout 1.2; preorbital 1.6; interorbital 1;  D. 9; 
A. 9; P. 10; C. 10. 

Body 4-sided; dorsal side of carapace evenly convex, its greatest width one-fourth greater than 
head; lateral dorsal angles not trenchant, slightly convex anteriorly, then evenly convex; snout blunt, 
the anterior profile ascending abruptly then strongly convex in front of eyes; interorbital space nearly 
flat; cheek flat; side of body concave, its width about equal to head; ventral keel prominent, evenly 
convex; ventral surface nearly flat posteriorly, but 'ittle convex anteriorly, its greatest width 1.4 titnes 
length of head, its length just twice its width; gill-opening short, not exceeding two-thirds diameter 
of eye; least width of anterior opening of carapace 1.75 in interorbital, or 1.5 times diameter of orbit, 
the depth nearly twice orbit; mouth small; teeth rich brown; least depth of posterior opening of 
carapace inucl~ less than width of anterior opening, equaling distance from lower edge of preorbital to 
pupil; length of caudal peduncle less than that of head, its depth 2.2 in its length; no spines anywhere. 
Dorsal fin high, its edge obliquely rounded, its length 1.3 in heatl; anal similar to dorsal, the edge 
rounded, its length 1.2 in dorsal; caudal slightly rounded, its rays nearly equal to head; pertoral with 
its free edge oblique, the rays successively shorter, length of fin equal to height of dorsal. 

Color in life, dark brown with blue tinges; interorbital space showing more or less golden; small 
whitish spots profusely covering entire dorsal surface; no spots on side of body or 011 face; no spots 011 
ventral surface, except a faint one of a  lightly darker color than general gray color of surface; one 
longitudinal row of golden spots 011 each side of upper part of caudal peduncle from carapace to base 
of caudal fin; pectoral, anal, and dorsal fins with transverse rows of faint spots; eaudal bluish black at  
base, white on posterior half; a broad light or yellowish area below eye; iris golden. 

Color in alcohol, rich brown above, the stdes darker, and the ventral surface paler, brownish 
about margins, dusky yellowish \\,ithill; entire back with nurnerous small, roundish, bluish-whitespots; 
upper half of caudal peduncle with similar but larger spots; forehead and snout dark brown; lips 
brownish black; cheek dirty yello~vish; sides arid ventral surface wholly onspotted; base of caudal 
blackish, paler distally, the dark extending farthest on outer rays; other fins dusky, with some obscure 
brownish spots. 

This species is related to 0. s e b ~  Bleeker, from which it  differs in the smaller, more numerous 
spots on back, the entire absence of spots on side, the smaller six0 of the spots on the caudal peduncle, 
and the brighter yellow of the suborbital region. 

The type and 1 cotype were obtained by us a t  I-Ionolulu where other specinlens were later collected 
by the Albakom One example was obtained by Doctor Wood. Our speci~ner~s are 5 to 6 inches long. 
Ostraciol~ oahum~sia' Jordan & 15verlnan11, Bull. U. S, FinhComm., XXII, 1902 (April 11,1903), 200, Honolulu (type, No. 50668, 

U. S. N. A{.); Jenkins, op. cit. (Sept. 25, 1903), 487; Snyder, op. cit. (Jan. 19, 1904), 536. 

366. Ostracion lentiginosum Bloch & Schneider. "Oopakaku.,' 

Head 4 in length; depth 3; eye 2.8 in head; snout 1.25; preorbital 1.9; interorbital 1.2; D. 9, 
sometimes 7; A. 9; C. 10; P. 10. 

Body 4-sided; dorsal surface moderately rounded, the lat'eral dorsal angles not sharp, uniformly 
convex, except a t  extreme anterior and posterior ends, where each is slightly concave; greatest width of 
dorsal surface one-fourth greater than length of head, there being 10 hexagonal plates in a transverse 
series; 3 plates posterior to dorsal fin; side concave, its greatest depth about 1.2 in head; vent.ra1 sur- 
face evenly convex, its sides uniformly curved, its greatest width 1.G times length of head, its length 
3 times head, about 10 plates in a transverse series, one plate behind anal fin; anterior opening of car- 
apace narrow, its greatest width less than orbit; mouth small, the teeth brown; anterior dorsal profile 
concave to front of eyes, then strongly convex; interorbital nearly flat; least depth of posterior open- 
ing of carapace equal to width of anterior opening, its greatest width n trifle greater than depth of 
preorbital; lengtli of caudal peduncle equaling head, its depth 2 in  iB  length; dorsal fin high, its rays l . G  
in  head; anal similar, equally high, its distal edge rounded; caudal broad, rounded, its length nearly 
equaling that of head; pectoral with its distal edge oblique, the longest rays about as long as  caudal. 

Color in life of an exa~nple (No. 035a7), 3.25 inches long, gray, covered all over carapace on all 
sides, including head, with small white spots; similar spots all over caudal peduncle and on basal half 
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of caudal fin; posteriorly the spots have a tinge of blue; spots on head very small, those posteriorly 
larger, but none nearly so large as pupil; dorsal, ventral and pectoral fins transparent. 

Color in  alcohol dark brownish black; back and sides profusely coreyed with small, round, or 
stellate bluish white spots, uniformly disposed; ventral surface paler, the lighter spots and markings dis- 
posed to run together, forming reticulations; cheek with few or no spots; caudal ped~~ncle  brown, with 
somewhat larger, round, or oblong bluish white spots; base of dorsal black, the fin dusky; base of 
anal pale brownish, with a few small white spots, the base of the rays with a brown line, the fin 
dusky; caudal dark a t  base with a few white spots, the distal portion paler; veritrals dusky. 

This is a species of wide distribution, having been recorded from the Indian Ocean and Archipelago 
and from various places in  the tropical Pacific. Steindachner had 1 example from Honolulu, Jenkins 
has 2, and we have 5, all from the same place. Others were obtained by the .~llbatross. Jenkins also 
had 1 from Ililo and there is 1 f ro~n  Hilo in the California Academy. 

Ostracion lentiginosus Bloch & Schncider, Syat. Ichth., 501, 1801, Isle of France. 
Oxtraeion pnnctalna Bloch & Schneider, Syst. Ichth., 501, 1801; Steindachner, Uenks. Ak. Wiss. Wien, LXX, 1900, 517 

(Honolulu). 
Oslracion meleagris Shaw, Gen. Zool., V, 428, pl. 172, 1801. 
Cihotion punelatus, Kaup, Arch. Naturgesch., XXI, 1855, 216. 
Ostracion (Ostracion) punctatus, Bleeker, Atlas Ichth., V, 39, pl. 202, flg. 4,1866 (Ternate; Amboyna; Ceram; Banda (Ncirn); 

Letti; New Guinea; Mauritius; Tahiti: New Holland). 
Ostracion lentiginosum, Jenkins, Bull. U .  S. Fish. Comm., XXII, 1902 (Sept. 23, 1903), 487 (Honolulu); Snyder, op. cit. (Jan. 

19,1904), 535 (Honolulu). 
Ostracionpunctatum, Smith &Swain, Proc. U. S. Nat. Mus., V, 1882, 140 (dohn~ton Island). 

Genus 201. LACTORIA Jordan & Fowler. 

This genus agrees with O~tmcion in having the carapace 4-angled, but differs in having strong 
spines in  front of the eyes and a pair terminating the v e ~ ~ t r a l  keels; a median dorsal spine is some- 
times present. 

Lnctoria Jordan R: Fowler, Proc. U. S. Nat. Mus., XXV, 1903, 278 ( c ~ I ' I I ~ L ~ u ~ ) .  

a .  Ventral portion of carapace not translucent; no spines on dorso-lateral crest posterior to the orbit.. .: .nchlemmeri, p. 444 
an. Ventral portion of carapace translucent; spines on dorso-lateral crest posterior to the orbit . . . . . . . . . . . . .galpodon, p. 415 

367. Lactoria schlemmeri Jordan & Snyder. I'lates 52 ant1 5 3 . n  

Head mcasured to gill-opening, 3.7 in length to base of r ~ u d a l ;  tleptll 2.3; eye 2.7 in head; snout 
4.6; D. 9; A .  9. 

Anterior profile of liead very steep, interrupted hy a caonstriction one-third of tlistance between 
tip of snout ant1 ~niddle of interorbital space; intrrorbital gpac-e V-shapeti, when viewed from before, 
the depression extending almost to a level with upper edge of pupil; carapace with 5 ridges, the dorsal 
ridge scarcely evident, with a large spine located midway between tip of snout and base of caudal fin; , 
dorso-lateral crest with 3  spine^, the anterior projecting upward and forward from the orbit; the 
posterior located slightly behind middle of dorsal spine, rnidway between anterior edge of orbit and 
posterior end of carapace; the median, which is small and weak, located somewhat nearer to the 
orbital than the posterior spine; ventro-lateral ridge with 4 spines,.the first very small, the second 
larger, located below dorsal spine, the posterior one projecting backward. the distance between it  and 
the one of the opposite side equal to distance between center of pupil and dorsal spine; ventral 
surface of carapace convex, a slight median depression extendiiig from breast to anal fin; plates 
granular, except 10 or 12 in the region posterior to pectoral fin, each with a central granule usually 
larger than the others. 

Dorsal fin located midway between dorsal spine and end of carapace; base of anal fin occupying 
most of the space between vent and end of carapace; pectoral just behind vertic-a1 through posterior 
edge of orbit. 

Dorsal portion of body dusky with nll~all dark spoLq ~cattered over snout and back; ventral half 
of carapace translucent with zigzag dusky bars along the region of crest, the color following the 
vertical sutures between the plates; throat and breast with scattered dusky spots somewhat smaller 
than pupil. 

a Ostracion schlemmrri on plate. 
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This species is closely related to L. diaplianutn (Bloch & Schneider), of Japan and the East Indies. 
Compared with Japanese exanlples it  differs in having the spines better developed, and in greater 
nnnlber, there being 2 on the ilorso-lateral ridge, 1 of wllic-11 is opposite the large nledian spine, 
the otller between the former and the orbital spine; also in having the carapace deeper in the region 
of the ventro-lateral ridge and broader, near the anal fin, and the plates posterior to the pertoral lees 
granular. The only IIawaiian for111 with wl~icli i t  nlight be confused is L. galeodo~h Jenkins. 111 

this species the ventral portion of the carapace is not traiislurent, the orbital spines are longer and 
project in a Inore horizontal direction, and there are no spines on the dorso-lateral crest posterior to 
the orbit. 

One specimen, 4.13 inches long, from Lrtysan Tslantl, collected by Mr. Max Schltn~mer, for whom 
the specieais n/amed. Type No. 8440, Stanford liniv. Mas. 

Lactoria achlen&?neri ~ordan  & Snyder, Proc. U. S. Nut. hIus., XXVII, 1901, 945, Laysan Island. 

868. Lactoria galeodon Jenkins. " Afukukrr)la." Fig. 196. 

U. 9; P. 11; A. 8; head 2.8; depth 2; eye 2; snout 4.5; irlterorbital 1.2. 
Carapace 4-sided; a pair of long, slender, sligtltly divergent spines in front of eyes, their direction 

 lightly 'upward; a similar pair terminating the lateral ventral angles, lloriaontal and not divergent; 
nliddle of back with a strong, compressed, triangular spine, notched on posterior border, slightly 

1-a. 196.-Lactorin galeodon Jenkins; from the type. 

projecting backward, and reselnbling a sharp tooth; snout short, the anterior profile concave; dorsal 
lateral angles little convex, the ventral angles Inore convex, 12 plates along its edge from snout to 
spine; 8 plates in  lateral dorsal angle, no spine a t  its middle; ventral surface with 11 or 12 plates in 
longitudinal median series, 7 in transverse series. 

Color in alcohol, dirty yellowish or oliraceous aboke; middle of side with a large oblong dark or 
blackis]l area; ventral surface yellowisll. 

This species is closely related to the East Indian species, L. tIiapl~anuin (Bloc11 & Schneider), from 
it is readily distinguishetl by the entire absence of median spines on the lateral ventral keel, by 

the longer ant1 straighter frontal antl ventral ~pines,  the character of the dorsal spine, and the opaque 
carapace. 

A single example was obtained a t  EIonolulu in 1889 by Iloctor Jenkins, and our collection contains 
t11ree srnall specimens 1 to 1.3 inches long, all Iron1 Hilo. We have also examined a painting made 
by Alldrew Garrett, preserved in Ililo, the ~peci lne~l  having been taken at  ICailua; also a colored 
drawing made s t  Icailua by Miss Louise Kilnball, of IJOS Angeles. 

The Alhtrlros!, obtained several specilnens at Ilonolulu fro111 t,l]t? stomach of a ~ o r ~ ~ h m a . '  

Lactoria galeodo?~ Jenkins, Bull. U. S. pis11 Comm., XXII, 1902 (Seljt. 23, 1903), 487, fig. 34, Honolulu (type, No. 50717, U. S. 
N. If.); Snyder, op. cit. (Jun. 19, 1904), 556. 

Oetran'on diaphanus, Steindachner, Denks. Ak. It'ius. Wen, LXX, 1900, 617 (Laysun and Hawaii); probably not of Bloch 
& Schneider. 
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Oenua 202. ARACANA Gray. 

This genus differs from Ostracion in having the carapace 6-angled and open behind the anal fin. The 
species vary in form almost as lnucll as do those of Oslracio?~. I n  Aracana proper there are spines 
over the eye, and the abdomen is crested, while in  Apq)locupros the back and belly are crested, but no 
spines are present anywhere. 

The single Hawaiian species of this genus is fully described in Section 11. 
Aracnna Gray, Ann. Nut. Hist., I ,  1638, 110 (auritur). 
Acera~la Kaup, Wiegmantl's Arehiv, 1855, 219 (allTit~8).  
Cnpropygia Kaup, op. cit., 920 (unistriafa). 
Kentocaproa Kaup, 1. c. 
dnoplocaproa Kanp, op. cit., 221 (grayi).  

Group CIRRHITOIDEI .-The Cirrhitoid Fishes. 

This group agrees with the Percoidea in nlost respects, the chief external difference being in the 
form of the pectorals, \vhich have broad, procurrent bases, as in the Sco~pcewidce, the lower rays being 
unbranched and more or less thickened. Its relations doubtless lie with both Percidz and Scor- 
p'midre. One family is represented in Hawaiian waters. 

Family LXXXIII. CIRKHITIDLE. 

Body compressed, oblong, covered with moderate scales, which are cycloid or ctenoid; lateral line 
continuous, concurrent with the back, not extending on caudal; mouth low, terminal, with lateral 
cleft; eye lateral, of moderate size; premaxillaries protractile; maxillary narrow, not sheathed by 
preorbital; teeth small, pointed, occasionally with canines, sometimes present on vomer or palatines; 
cheek without bony suborbital stay; branchiostegals 3 to 6, usually 6; gill-membranes separate, free 
from the isthmus; preoperc~le serrate or entire; opercle unarmed; no spine8 or serrations on bones of 
cranium; dorsal fin continuous, long, the spinous and soft parts subequal, the spines not depressible 
in a groove; soft dorsal low; spines rather low and strong; pectoral fin short and broad as in the 
Cottidz; lower half of fin with its rays simple and generally stout; the membranes deeply incised; 
ventral fins thoracic, but considerably behind root of pectorals, the rays I, 5; air-bladder large and 
complicated or wanting; pyloric c=ca few; vertebra 10 $- I6 = 26; skull very compact and solid. 
Carnivorous fishes of the warm seas; genera 10; species 40; apparently really allied on the one hand 
to tlierferranidx, with which group Dr. Boulenger finds that the skeleton has much in common; on 
the other hand they show affinities with the ,S'corp:cnid:c. Through such forms as these the great 
group of Loricati or mail-cheek fishes may be connected with their perch-like ancestors. This family 
is represented in Arneriran waters by one genus (C'irrhitziu) with 2 species, andin the Hawaiian Islands 
by 4 genera and about 7 species. 

a.  Dorsal \vith 18 spines; body greatly elevated anteriorly, the nape trencnant; body greatly compressed 
CIicilodaclylus, p. 446 

aa. Dorwl with 10 to 12 spines; body not elevated nor greatly compressed. 
b. Snout long and pointed, 3 in hend .................................................................... Cirrlritoidca, p. 447 
bb. Snout not especially long, more than 3 in head. 

c. Teeth on palatines wanting; scales on cheeks as well as on body large.. ......................... .ParaciwItitca, p. 448 
ec. Teeth on palatines; scales on body large, those on rheeks small. ..................................... Cirrhitus, p. 451 

Oenue 203. CHEILODACTYLUS LacBpbde. 

Body greatly elevated anteriorly, the anterior profile rising abruptly from occiput to origin of 
dorsal fin; nape trenchant, back very -greatly compressed, the body tapering rapidly posteriorly; 
anterior dorsal spines long and strong. Several species, only one known from the Hawaiian Islands. 

Ckilodaetylzts Lacbpede, Hist. Nat. Poiss., V, xlx,  6, 1803 Uasciatus). 
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360. Cheilodactylus v i t t a t u s  Garrett. " I(ikabrpz~." Plate 54. 

Head 3 in length; deptli 2.6; eye 3.2 in heatl; D. srrrr, 29; A. rir, 7; scales 11-63-12. 
Body greatl y co~npressed, anterior1 y greatl y elevatetl, the profile rising near1 y vertically from 

posterior line of orbit to origin of tlor~al fin, fro111 wliicl~ point it  descends in a long low curve but 
slightly convex; nape trenchant; head moderate; snoot not produced; nlouth sniall, little oblique; 
inaxillary scarcely reaching orbit; lower jaw short, inclutled; preopercle entire; eye moderate or large, 
entering anterior profile; nostrils ronnd, close to eye, the anterior with a small, branched filament; 
fins well developed; origin of dorbal over posterior edge of orbit, ita base covering nearly entire length 
of body; first dorsal spine very short, srcond somewhat longer, third very long, nearly equaling h a d ;  
fourth and fifth dorsal spines both a little shorter than third, about 1.4 in  head, the other spines 
progressively shorter; edge of soft tlorsal nearly straight, the rays about equal in length, a littlegreater 
than snout or about equal to last dorsal spine; caudal (leeply forked, the lobes pointed; anal spines 
short, the anterior spines produced so~newhat, equal to s~lout  and e le ;  \~entrals reachilig past vent, 
their lenrrth 1.6 in head; pectoral long, tlie lower rays produceti, nearly equali~lg head; scales rather 
small, firm and s~nootli; head densely covered with much sinaller scales; scales of breast very small. 

Color ill life, according to Garrett, grayish silvery, ornanlented wit11 5 oblique blackisli brown 
bands disclosed as follows: one from shout to margin of preopercle; the second from eye across cheek 
to base of pectoral fin, which it  involves; the third, which passes over the occipital region, extending 
dowmwartl and backward to axil of pectoral; the fourth and broadest froin origin of dorsal downward 
and backward, widening in its descerlt and paysing beneath the abdonien r~nder the v e ~ ~ t r a l  fins; a 
fifth beginning at  the tip of foortli dorsal spine, passing downward ant1 'backwartl, reaching back at  
base of seventh spine, and cont in~~ing chiefly on side to caudal peduncle, partly crossing lateral line 
under about twelfth dorsal ray; within this dorsal band are 3 irregular pale or whitish spots; caudal 
peduncle with a large blackish spot near the iniddle and 2 smaller ones a t  base of caudal fin; oper- 
cular flap and s~lorit tingeci with orange red; interorbital with 2 transverse brownish red bands; dorsal 
fin anterior to fifth black band, white; soft portion of dorsal, caudal and a~inl  light yellowish, the 
caudal lobes tipped with blackis11 brown; pectoral orange-red; ventrals deep blackish brown; iris 
yellowish silvery. In  alcohol tlie general pattern of coloration holtls. 

The above descriptiol~ is based upon a speri~neri about 6 inches long, taken a t  Ilonolulu some 
years ago by Doctor Itosenstern, of Sari I'ra~ic~isc.~, and now in the California Acade~ny of Sciences. 

The species is an extremely rare one. It was described originally fro111 1Ionolulu, by Garrett, 
his type being a specimen 7 inches long, the present location of wIiic.11 is nnknown. I t  is probably not 
in existence. The desc*ription and colored plate in Giintlier's F i~che  der Sudsee were biked upon 
Garrett's description and sketch. A second cxa~nple, 8 inrhes long, was obtained by Professor Schau- 
insland a t  Honolulu in 1896, and described by Doctcrr Stei~ldachner.' Recently we have received fro111 
Mr. Berndt, a t  'Ionolulu, 2 other examples ~ n u c h  larger than either of those previously kno\vn. They 
measure 6.9 and 9.7 inches, and with the specimen in the California Academy of Sciences and the 
one in the Museum a t  Vienna seem, tliereforc., to be the only kno\vn examples, and are probably the 
only representatives of the species extant. 

CI~eiIoduclyl~lx uitfutlls Gnrrett, ]'roc. Gal. Ac. Nat. Sci., 111,1864 (Ja~iunry 4), 105, Hawaiian Islands; Jenkins, Bull. U. 9. Fish 
Comnl., XXII, 1902 (Sept. 23,1903), 489 (1Iorlolulu: coll. Dr. Rosensten~). 

Cl~eilodaclylus vil lalax, Glinther, Fische der Sudsee, 111, 73, ])I. 51. fig. B, 1874 (Sandwich Isl~llds); Steindachner, Denks. Ak. 
Wiss. Wien, LXX, 1900, 490 (Honoluln). 

Oenas 204. CIRRHITOIDEA Jenkins, 

No palatine teeth; teeth on vomer; jaws \vitll narrow band of sulall cani~ie-like teeth; intermaxil- 
lary denticulate; preopercle finely toothed; dorsal single, of 10 spines aild I2 rays; 5 rays of pectoral 
siinple, lower rays of pectoral elongate, 1.8 ill head; snout s'harp, po i~~ted ,  3 in head. This genus is 
allied to 0.ycirrhiteu Bleeker, fro111 which it  differs chiefly in the shorter snout. 

CimIiitoidea Jenkius, Bull. U. S. Fish Comm., XXII, 1902 (Sept. 25, 1905), 489 (Dil~~aculu). 
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370. Cirrhitoidea bimacula Jenkins. Fig. 197. 

Head 2.6 in length; depth 3; eye 4.6 in head; snout 3.8; maxillary 2.7; D. x, 12; .4. 1rr,6; scales 
3-37-7. 

Body short, deep, and compressed, the dorsal profile strongly arclied from tip of snout LO base of 
first dorsal spines; back very narrow, trenchant; ventral outline nearly straight, head rather long, 
pointed; snout long and pointed; mouth moderate, slightly oblique, tlie jaws equal; maxillary reaching 
pupil; jaws with small, close-set canine-like teeth, small teeth on vomer, none on palatines; preopercle 
serrate; opercle ending in a long flap; fins rather large; dorsal spines slender, weak, their length equal 
to distance from tip of snout to middle of pupil; dorsal rays somewhat shorter; second anal spine 
longest, about equal to longest dorsal spine; anal spines similar to those of soft dorsal; caudal slightly 
rounded; ventral8 ratlier long, reaching past vent; pectoral moderate, the lniddle rays longest, about 
1.2 in head; scales rather large, lateral line cotnplete, beginning at upper end of gill-opening and 
running a little nearer dorsal outline posteriorly; ~cales on nape, breast, cheek, and opercle. 

FIG.  197.-Civrliiloideu bi~r~uculu Jenkins; from the type. 

Color in alcohol, dusky; body crossed by about 7 rather broad darker vertical bars, the first at 
origin of dorsal, second under middle or spinous dorsal, third under beginning of soft dorsal, last 2 
on caudal peduncle; head dusky yellowish; a large brownisll black spot on opercle, and another large 
round brownish black spot on side above lateral line and under posterior third of soft dorsal; fins sorne- 
what dysky, the anal darkest. 

The above description is based chiefly upon the type, No. 50702, U. 8. N. M. (original No. 275),  a 
specimen 2 inches long, obtained by Jenkins at Honolulu. One other specimen, which was taken 
as a cotype, is of the same length and was obtained at tho same tiine. 

C~rrhrtoidrn l in~ucr~ln Jenkins, Bull. T I .  S. W s l ~  Comm., XXII, 1902 (Sept. 23, 1903), 489, fig. 36, Honolulu. 

Genus 206. PARACIRRHITES Bleeker. 

Premaxillaries not produced; some of the teeth on jaws canine-like; teeth on volner but none on 
palatines; head obtuse, convex; body and head co&red with large scales: 

This genus is close to C'iwhilu~, frotn which it differs chiefly in tlie absence of palatine teeth and in 
having large scales on cheek. Most of the species of C'irrhitid:~ of Polynesia belong to this genus. 

Puruclrrl~ilrs Bleeker, Verh. K .  K. Wet., XV, 1875, b ( fors lo i ) .  

a .  Dorsal rays 14; body crossed by alternating broad bars of red and white.. . . . . . . . . . .. . . . . . . . . . . . . -. . . . . . .. .eirlctll8, p. 449 
aa .  Dorsal rays 11; body without red and white crossbars. 

b. Head with numerous small or fine round apots; no large, brownish postocular ocellus.. . . . . . . . .. . . . . . . . . .forslevi, p. 460 
bb. Head without small round spots; a large brownish, postocular ocellus . . . . . . . .. . . . . . ... . .. . . .. . . . -. - -  . . . .arcatus, p. 450 
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371. Paracirrhites cinctus (Giinther). "Pilikoa;" "Oopuka-hai-hai;" P6op6 'a." 
Plate LXVIII.  

Head 3 in length; depth 2.8; eye 4.5 in  head; snout 3.4; maxillary 2.4; interorbital 5.3; D. x, 
14; A. 111, 6; scales 5-48-10; Br. 5; gillrakers 12 + 5, finely ciliated. 

Body oblong, compressed, deepest through base of pectoral; dorsal outline from tip of snout to 
origin of dorsal rather steep, straight, thence to end of fin evenly slanted; ventral outline slightly 
curved; head longer than deep, compressed, subconic; snout blpntly pointed; mouth rathek large, 
nearly horizontal, lips thick, lower jaw slightly included; n~axillary reaching about to anterior edge 
of pupil; a single row of small conic teeth in each jaw, behind t>esc auteriorly a patch of small villi- 
form teeth; bands of villiform teeth on volner and palatines; posterior edge of preopercle roughly 
serrate; eye high up, the supraorbital above line of anterior profile; interorbital narrow, concave; 
anterior nostril with a short branched filament about as long as pupil; fins rather large, origin of dorsal 
slightly in advance of base of pectoral, the latter n1uc:h in front of ventral, distance from origin of 
dorsal to tip of snout equal to head; dorsal spines not as 11igl1 as rays, the lift11 or sixth longest, 2.1 in 
head; base of spinous dorsal slightly longer than that of soft dorsal, the anterior dorsal rays slightly 
the longer, longest 1.75 in head; caudal truncate; anal short, its base equal to snout and eye, second 
spine stout and longest, equal to base of fin, front rays sligl~tly the longer, equal to second spine; 
ventrals rather short, scarcely reaching anal, 1.75 in head; pectoral long, the 6 lowerlnost rays thick 
and not united beyond the tips of the shorter rays, longest'my, reaching base of third anal spine, 1.3 
in head; scales firm, moderate, cycloid, 11one 011 top of head and snout; lateral line concurrent with 
dorsal outline. 

Color in  life, head olive brown, finely vermiculated and spotted with bluisll and greenish white, 
the vermiculations on lower part of cheek and lower jaw red and white; opercle blackisl~, with bluish 
white spots; nape with a narrow lighter area, beliincl wliich arc delicate bluish white and red points 
on a dark ground; side with broad, white crossbars, alternating with broader red bars; first white 
crossbar extending from base of third or fourth dorv~l  spines to just posterior to base of pectoral, this 
bar narrowest ant1 so~rlewhat brownisll a t  upper end; then less red just above lateral line, followed by 
blood red, ending under middle of pectoral; second, third, and fourth white bars each with purplish 
shade and each with an obscure orange blotch near lower end; second and third red bars brightest, 
the second extending from bases of last 3 doreal spines to base of third anal spine, broadest a t  top, 
narrowing gradnally downward; third red bar beginning under fourth to ninth dors:tl rays and ending 
a t  base of last anal rays; fourth red bar crossing base of caudal peduncle, its center splotched with 
blackisll; rest of caudal peduncle pale rosy or purplish; under parts bluisll white, with reddish or 
orange spots and lines, the latter conlined chiefly to the breast; melnbrancs of dorsal fin red, blotched 
and dotted with irregular bluish or greenieh white markings; edge of membranes narrowly white, tip 
of dorsal spines red, a small black speck on base of first spine; soft dorsal greenish with bluish and 
~urp l i sh  \va~h,  indistinct orange or brassy spots through the center; caudal rays purplish or rosy, the 
1r)embranes greenish, anal bluish, the rays brassy green, 3 or 4 small brassy spots near the base; ven- 
t r a l ~  similar to anal; pectoral pale rosy; iris golden. 

Color in  alcohol, head brownish above, paler below, wit11 numerous fine bluish-white spots, larger 
and Inore irregular and most distinct 011 lower jaw and gill-membranes; opercle dark; side wit11 4 
broad brownish black crossbars, separated by narrower yellowish white bars, the rrossbar on caudal 
peduncle blackest and most distinct, under parts rosy white; dorsal, pectoral, and ventrals uniform 
yellowish white, little dusky; caudal and anal so~riewhat dusky. 

This beautiful rpecies is very abundant among the Ilawaiian Islands and is one of the 111ost 
illteresting and attractive fishes seen in the I-Ionolulu marlrot. I t  reacllcs a Icngth of 4 to 5 inc+hea. 
The collections contain 71 specimens, 8 from IIilo, the otllers frotn IIonolulu, ranging in length 2.8 to 
4.4 inches. Speci~rlens were obtained by Jenkins, Jordan, and Snyder, the Albatross, and by us. 
Cirrliites fasciutt~s, Renllett. 2001. Jollrn., IV. No. XIII, Art. 111, 39, 1828 (Oalru); not Cuvier. 
C5rrIiites cinctucr Glinther, Cat., 11, 73, 1860, Hawaiian Islands, Madagascar, Ile de France; ibid., Fische der Siidsee, 11, 

72, pl. 6'2, flgs. A and R, 1874 (Hnwaiian Islands and htanritius); Steindacliner, Denks, Ak. Wiss. Wien, LXX, 1900, 
490 (Honolulu). 

Qrrhitusfasciatus, Gill, Proc. Ac. Nat. SCi. Phila. 1862, 107 (Hawaiian Islands). 
Paracirrhites cinctras, Jenkins. Bull. U. 8. Fish Comm., XXII, 1902 (Sept. 23, 1903), 491 (Honolulu); Snyder, op. cit. (Jan. 

19, 1904), 627 (Honolulu). 
F. C. 8.1903-29 
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372. Paracirrhites forsteri (Bloch & Schneider). " ITilupilikoa;" "Piliko'a." Plate LXVII. 

Head 3 in length; depth 2.75; eye 6.2 in head; snout 3.2; maxillary 2.25; interorbital 5.4; D. x, 
11; A. 111, 6; scales 6-48-10. 

Body oblong, deepest a t  base of pectoral; head longer than deep, the upper profile a little concave 
over eyes; snout long, blunt; jaws large, powerful, the lower slightly projecting; lips fleshy; maxillary 
large, reaching middle of eye; teeth strong, 2 large canines in front of upper jaw; teeth on sides of 
mandible enlarged, conic; eye small, high, in  anterior part of head; preopercular rnargin finely 
serrate; interorbital space nearly flat, the supraocular ridges little elevated; anterior nostrils with 
large ciliated flap; spinous dorsal beginning a little behind base of pectoral, fifth spine longest, 2.5 in 
head; first dorsal ray longest, 1.65 in bead; second aual spine enlarged, longest; first anal ray longest, 
1.8 in head; lower pectoral rays longest, 1.5 in head, and free for only small portion distally; ventrals 
1.75 in head, inserted well behind pectorals and not reaching anus; scales large, cycloid, in even 
series, t l~ose on top of head, snout, and mandible vdry ~riinute; s~nal l  scales on basal portions of soft 
dorsal, caudal, anal, pectoral, and ventrals; lateral line straight. 

Color in life, upper parts of head arid back pale yellowish oli\~aceous; a broad paler or whitish line 
along baseof dorsal fin, below this yellowish brown posteriorly witha long broad black 11lotch extending 
from about middle of side under last 3 dorsal spines, along upper edges of caudal peduncle and upon 
bases of middle and 1 or 2 upper caudal rays; beneath this, along axis of body, a broad whitish band, 
bordered above and below by yellowish brown, the anterior end with few reddish or brown spots, 
the posterior half solnewhat bluish; lower half of side with about 7 narrow longitudinal orange yellow 
stripes separated by nearly equally wide bluish silvery lines; lips and face with w r y  bright red spots; 
red and black spots on opercle, preopercle and body above the pectoral; chin and throat with red 
spots; under parts of head and breast with red and black spots; iris red; dorsal fin red, t1;e spirious 
portion dusky on outer margin, the soft rays with the lnelnbranes somewhat tlusky; caudal chiefly 
red or rosy; rays of anal yellow, the membranes dusky; rays of pectoral red, red spots on base and 
in axil. 

Color in alcohol, dull brown, deepest anteriorly; head and anterior part of trunk with small roand 
black spots, very much smaller on snout and mandible; iris dull yellow with a few deep brown spots; 
back along base of tloreal fin dusky orange; upper half of body posteriorly with a broad black band 
from middle of back to middle of caudal; broad, whitish band out on caudal; spinous dorsal tlusky 
brown, soft dorsal with outer half whitish, the basal portion blackish; anal, pectoral, ant1 ventrals 
dusky, the l a ~ t  slightly tinted with olivaceous; caudal lnore or less clnsky, outer or ~narginal podion 
broadly whitish. 

Described from No. 04574, 6.8 inches long, from Honolnlu. The do~lections contain 25 examples, 
all from Honolulu but one, which is from Ililo. Length 4.4 to 8.25 inches. 

Oramntzaten foreter~ Bloch & Schneider, Syst. Ichth., 191, 1801, Island of Santa Christina or Waitaho, Marquesas Islands. 
Sz~a?unpanthcrinus LacepBde, Hiqt. Nat. Poiss., IV, 160, 180!2, South Seas. 
Cirrhilespacthcrinus, Cuvier Q Valencienneu, IIist. Nnt. Iloiss., 111, 70. 1829 (Ile de France). 
Serrur~ua tankersilb Bennett, Fishes of Ceylon, 27, pl. 27, 1841, Ceylon. 
Perca fzniutu Forster, Descript. Animal., Licl~tenstein, 224, 1844, Santa Christina, Marquesas Islands. 
Cirrhilea.forsleri, Gunther, Cat., 11, 71, 1860 (Mauritius, (hpe Seas, Indin): Gunther, Fische dcr Sudbec, I, 69, taf. XLIX, 

fig. A., 1874 (Indian Archipelago, east coast of Africa, Red Sea, Polynes~n, Tahiti, Hawa~ian Idands); Streets, Bull. , 

U. S. Nat. MUS , NO. 7, 73, 1877 (Hono l~~ lu ) ;  Steindnchner, Denkc. Ak. Wius. Wien, LXX, 1800, 490 (Nonoluln); Fow- 
Icr, Proc. Ac. Eat. Sci. Phila. 1900, 5M (IIonolulu). 

Amblynwhiles forsteri, Bleeker, Ned. Tijdq. Dierk., 111, 175, 1%6. 
Paraezrrh~lrts forsled, Blecker, Vcrh. A k .  Wet. Amst., XV, 1875, 6 (Manado, cele6eses, Sangir, Amboyntt, Banda, Neira, 

Ternate, Waigiu): Jenkins, Bull. U.S. Fish Comm., XXII, 190'2 (Sept. 23, 1905), 400 (Honolulu), Snyder, op. cit. 
(Jnn. 19, 1904), 527 (Honolulu). 

373. Paracirrhites arcatus (Cuvier & Valenciennes). "PiliM'a." Plate LXIX. 

Head 2.9 in length; depth 2.33; eye 5.5 in head; snout 3.2; maxillary 2.2; irlterorbititl 5; D. x, 11; 
A. Irr, 6; scales 6-50-11. 

Body oblong, deepest about pectoral region; head deep; snout long, obtuse; jaws large, equal, 
powerful; lips fleshy, I~road; nlouth large, oblique; inaxillary broad, reaching posterior lnargin of 
pupil; 2 large canines in  front of upper jaw, and enlarged teeth on sides of mandible; eye small, ante- 
rior, and superior; margin of preopercle convex, finely serrate; interorbital space concave; anterior 
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nostrils with ciliated fleshy flap; third and fourth dorsal spines longest, 2.75 in head; anterior dorsal 
ray longest, 1.G in head; second anal spine longest, 2.6 in head; first anal ray longest, 1.65 in head; 
magin  of caudal convex; pectoral short, 1.5 in head, lower rays little free at  tips; ventrals pointed, 
reaching vent, spine 1.6 in longest ray; scales moderately large, cycloid; small scales on bases of soft 
dorsal, soft anal, caudal, and of pectoral; no scales on snout above or on lips; lateral line nearly straight, 
not concurrent with dorsal profile. 

Color in life (from No. 03401) olivaceous, with narrow longitudinal lines of,cardinal-red on back, 
becoming deep brown on lower surface; a broad white band on back posterior to base of caudal, where 
i t  becomes purple; head purplish-red, liiore or less deep red along inargin of maxillary above, preor- 
bital region, and side of mandible posteriorly; an orange spot with scarlet edge on lower margin of 
preopercle; below and posterior to margin of preopercle, blue with 3 'orange bands with scarlet 
margins, the median with a blotch of green; interorbital width, snout above and tip of upper jaw deep 
olivaceous, tlie lower lip, groove between nasals and maxillaries, and anterior nostrils, orange; patch 
behind and above eye olivaceoa~, bordered narro~vly with light blue, cardinal-red, and orango; 
margin of orbit blue-green; iris cardinal-red; chest purple; rudimentary caudal rays greenish yellow; 
fins clear blue-green; basal portion of caudal ~ile~nbranes paler blue; row of scales a t  base of soft dorsal 
bluish. 

A fresh specimen 4 inches long (No. 03194) from Honolulu had sides faded red; an oblong olive- 
brown spot back of eye bordered by an orange line, wliich, in turn, was bounded by an orange-red 
line; upper lip rosy; tip of lower jpw and maxillary yellow; subopercle rosy white with 3 crossbars of 
orange red; chin rosy; throat black; spinous dorsal red, black a t  tips; soft dorsal rusty rosy at  base, a 
middle blackish line, yellowish on outer half; caudal rosy; upper lobe yellowish a t  tip, the lower 
blacnish; anal pale rosy at base, smoky black at  tip; pectoral pale rosy; veiitrals dull rosy, blackish 
edged; iris rosy with some yellow. 

Color in alcohol, faded dull or pale brown, dark on back above; a white band on posterior part 
of back to caudal very c1istirlc.t in all examples; deep brown 1)lotch behind and above eye with narrow 
white brown border; 3 white streaks below preopctrclc with dark borders; brancliiostegal region dusky; 
margin of spinous dorsal faintly blackish, tlie satlie color c~oritinued as a narrow blackish band across 
soft dorsal; margins of ventrals and atial below dusky; fins otherwise pale. 

There seem to be 2 patterns of coloration, the white streak on back posteriorly and tlie generally 
paler coloration disti~lguisliing typical individuals a t  all ages and in alcohol as well as in life, while in 
the other pattern the white stripe is never present, the general coloration is more rosy in,life, and in 
alcohol the body is uniformly darker. Some specimens have a broad wash or band of pink on each 
side of back, covering most of the length of trunk. 

This beautiful species is abundant a t  Honolulu, from which place we have 62 specirnens. We 
have also 8 examples fro111 Hilo a i d  2 fro111 ICailua, ranging froin 2.75 to 5.4 inches in length. Speci- 
mens were collected by Jenkins, Jordan and Snyder, the Albatross, and by us. 

Cirrltiten arcatus Cuvier & Valenciennes, Hist. Nat. Poiss., 111, 74, 1829, Isle of France (on Pe~erca arcala Parkinson XIS.); 
Giinther, Fische der Siidsec, 11, 70, PI. 49, figs. B & C, 1874; G~inther, Shore Fishes Chall., I, VI, 59,1880 (Honolulu). 

Cirrhites vittatus Cuvier, Regne Animal, Ed. 2, 146, 1829, no locality given. 
a,r/titea (Amblyeirrhites) avcatua, Steinduchncr, Denku. A k .  Wiss. Wien, LXX, 1900, 490 (Honolulu). 
Cirrhitus arcattis, Gill, Proc. Ac. Nut. Soi. Phila. 18V2, 107 (Hawuiian Islands). 
para&-Thitca arcatus, Jenkins, Bull. U. S. Fish Comm., XXII, 1902 (Scpt. 23, 1003), 491 (Honolulu); Snyder, op. cit. (Jan. 16, 

1904), 627 (Honolulu). 

Oenne 206. CIRRHITUS LacBpbde. 

Body oblong, compressed, formed nluch as in ~Sci:cnn, covered with large cycloid scales; head 
rather obtuse; scales on cheek very small; premaxillaries not produced; teeth on vomer and palatines; 
jaws with small canine teeth; anterior nostrils fringed; preopercle evenly c~urved, its edge finely 
serrate; soft parts of vertical fins scaled a t  base; dorsal rays 11 or 12; caudal truncate. 

This genus contains several sl)ecies, only one of which is known fro111 the Hawaiian Islands. 

C'ir~hitus hcept'de, Hist. Nut. Poi=., V, 3, 1W3 (~~laeululzcs). 
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374. Cirrhitus marrnoratus (LacBpBde). "P6'opda;" "06pukdi." Plate LXX. 

Head 2.75 in length; depth 2.75; eye 5.75 in head; snout 3; ~naxillary 2.4; mandible 2.1; pre- 
orbital 4.8; interorbital 5.75; D. x, 11; A. 111, 6; scales 6-40-8; Br. 5. 

Body short arid stout, moderately compressed; head heavy, longer than deep; snout bluntly conic; 
mouth large, slightly oblique, the jaws subequal; maxillary rather long, reaching middle of pupil; 
patches of villiforrn.teeth on vomier and palatines; .tongue naked; jaws with bands of villiform teeth, 
2 or more enlarged catlines in  front of upper jaw and about 4 somewhat longer canines on each side 
of lower jaw; dorsal profile moderately arched, the curves strongest between nape and origin of dorsal; 
eye moderate, high, the supraorbital rim projecting strongly above the profile; interorbital concave; 
nostrils moderate, nearly circular, close together, the anterior with n bushy filament about as long as 
diameter of pupil; origin of dorsal over base of pectoral, its distance from snout equaling its base; 
dorsal s pines rather strong, fourth or fifth longest, about equaliug snout; dorsal rays about equal to 
length of spines, a little greater than longest spine; caudal truncate or slightly ronnded when expanded; 
anal spines stout, second and third about equnl in length, a little shorter than snont; anal rays nioder- 
ately long, longest ray 2 in head; the 7 lowermost rays of pectoral t11ic.k and free a t  the posterior ends, 
the sixth from bottom longest, 1.8 in head or, mekured from base of fin, 1.4 in head; scales large, 
smooth, arranged somewhat irregularly; nape, o~~ercle ,  and breast with large scalcs; cheeks wit11 very 
srnall scales, rest of head naked; preopercle finely serrate; opercle ending in a soft flap, projecting 
beyond a flat obscure spine; gill-niernbranes broadly connected across the isthmus. 

Color in  life, body marbled and blotched with bluish olivaceous brownish and white, with num- 
erous red spots of varying sizes, the white appearing as 5 ill-tlrfined vertical bases; head bluish white 
with irregular lines of yellowish or orange brown, these palest on cheek; lower jaw pale blue with 
cross-markings of darker blue; base of pectoral pale with yellowish-brown blotches; posterior portion 
of back with 4 large reddish-brown blotches, the first under the last 2 dorsal spines, the second 
under sixth and seventh dorsal rays, the third under last dorsal rays, fourth on upper edge of caudal 
peduncle; spinous dorsal pale-yellowis11 blue, crossed by 3 series of large orange-red spots on the 
membranes, the uppermost series least complete; tips of membrane of spinous dorsal whitish, above 
black blotches; soft dorsal pinkish with a series of redder spots along the base; caudal pale pinkish, 
crossed by about 4 serias of bright blood-red blotches; anal pale rosy, whitish at  base, with 3 series 
blood-red blotches; an olive blotch near nlidtlle of first and second spines; pectoral and ventral pale 
rosy. 

Color in alcohol, head and body dark brownish, marbled ant1 blotc.hetl with lighter; 3 or 4 dark 
blotches on back along base of d o r ~ a l  fin, alter~latirig with whitish blotches; a (lark blotch on upper 
edge of caudal peduncle, bounded before and behind by a white blotch; distal portion of caudal 
peduncle crossed by an irregular whitish bar; tip of lo\vcr jaw black, bordered by white on each side, 
just back of which is an irregular dark crossbar followed by a ~riuch broader pale crossbar; bran- 
chiostegal membranes barred with black and white; spinous dorsal white a t  tip, with a subterrninal 
blackish band; middle of spinous dorsal membrane with irregular white areas; soft dorsal splotched 
with blackish along base, the distal portion bluish or smoky; caudal pale bluish, crossed by 5 or 6 
vertical series of brownis11 blotches; anal sirllilar to soft dorsal; ventrals dusky bluish, unspotted; 
pectorals bluish beneath, dusky on outside, especially a t  base. 

The above description is based chiefly upon a specirr~en (No. 04581) 9.75 inches long, from 
Honolulu. 

This is one of the largest and most important species of the family. I t  seenis to l ~ e  abundant 
among the Hawaiian Islands, and is represented in our collection by 35 specinlens (30 fro111 Ilonolulu, 
3 from Icailua, and 2 from Hilo), 4.4 to 9.75 incbcs 1o11g. It was collected by Jenkins, IYood, Jordan 
an6 Snyder, and by us; also by the Albatross a t  I-Ionolulu and Puako Bay. 

Lahrris murn~orcll~~a LacOpCdc, IIist. Nat. Poiss., 111, 492, pl. 6, fig. 3, 1801, no locality given. 
Cirrkitiis maclilalr~s I.ac(.pi.de, Hist. NaL. I'oi~s..V, 3, 1803, no locality grven; Giitlther, Fische der Siidsce, 111, 71, pl. 51, fig. 
A, 1871 (Hawai i e~~  I R I R I I ~ H ,  SO(!~C~Y I~Il l l ld~,  Cook I~llll ld).  
Cirrltitrs maeztloaris Bennett, Zool. Journ., iv, 18'29, 38, Sandwich Islands; Iitippell, Atla!, Fische, 13, pl. 4 ,  fig. 1, 1828. 
Cirrhitichllry8 ~r~tac~ilulris, Gunther, Cat., 11, 74, 1864 (Polynesin, Ind~a,  Hl~wniian Islands: Ile dc Franre); Klol~zinger, 

Fische des rothen Meeres, 131, In Verh. 2001. Bot. 'Ges. Wien, XX, 1870, 798 (East coast of Africa, Polynesia); 
Gunther, Shore Fishes. Chnll., I ,  69, 1880 (Honolulu). 

Cirrhitzrs maimoratus, Gill, Proc. Ac. Nat, Sci. Phila. 1862, 107 (Hawaiian Islands), 
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Cirrhitus allernatus Gill, Proc. Ac. Nat. Sci. Phila. 1862, 122, Hawaiian Islands (young). 
Cirrhites n~ar~norntus, Bleeker, \'erh. Koninkl. Ak. Wet., XV, 1875, 3 (Sumatra: Amboyna); Jenkins, Bull. U. 9. Fish Cornm., 
. XXII, 1902 (Sept. 23, 190'3), 491 (Honoluln), Snyder, op. clt. (Jan. 19, 1904), 527 (Honolulu: I'uako Bay, Hawaii). 

Cirrhilen (Cirrhitichtl~?jn) maer~la t~~s.  Steirrdaclmer, Denks Ak. Wim. Wicu. LXX. 1900, 490 (Honolulu; Lay~an) .  

Suborder L O R I C A T 1 . - T h e  M a i l - C h e e k e d  F i s h e s .  

This group is distinguished by a single peculiar character, the extension of the third snborbital 
bone across the cheek to or toward the preopercle. From the Craniomi, an offshoot from the saliie 
group in which the developnient of the suborbital stay is carried much farther, the present group is 
distinguished by the normal character of the shoulder-girdle. 

Family LXXXIiT. CARACAN'rHIDlrE. 

This farnily is closely related to tile Slco~p:rmid.z., from whicli the species differ in the weak, com- 
pressed body and feeble fins. Tlie osteology has not yet been studied. Lower pectoral rays detached. 

Qenns 207. CARACANTHUS Kr$yer. 

Head and body very con~pressed, naked or with snlall tubercles or prickles; snout very short, 
truncateti; no scales; several bones of the head strongly armed; the preorbital ant1 the interopercle 
with a strong spine, directed downward; two separate or continuous dorsals, the first \\.it11 8 (7) 
spines, anal with 2; no pectoral filament; ventrals rutli~rientary; villiform teeth in the jaws only; 
branchiostegals 5; no aperture I~ehintl the fourth gill. 

~lirropntx Gmj', zoo]. Miscl., 20, 1851 (t~~ncalatnx); name prcoccr~picd by JI~wol~us  Wolf, 1810, a gcnoa of birds. 
C(c~.ac-anthna Krgger, Naturhist. Tidsskr , I, 1844, 267 (t!/~~ir.f~n). 
A~,cpl~il~rio?richthys Bleeker, Not. Tijds. Ned. Ind., 1'111, 1886, 170 (apistus). 
Celrtroprrs Icner, 8. B. Ak. Wiell, 1860, 3 (ht4urnpl~ortls). 
Cronsoderrr~c~ Gnirhenot, Nonv. Arch. hIus , \', 1870, 194 (n~atEe!lasc-nrirnsr). 

a.  Dorsal fins sepanlted to tile base; reddish brown, wit11 red spots. ... ...... ..... ........ .. . ... . .......... n a a t  p. 433 
an. Dorsal fins fully ( ~ ~ l i n ~ c t e d ;  color plain darker bro\rrri. ....... .. ... . .. ..... .. .. .. . ...... ..... . ........ ... unipiano, p. 454 

375. Caracanthus ~naculatus (Gray). Fig. 198. 

Head 2.75 in length; depth 1.8; snout 3.75 in head; eye 4.4; interorbital 5.5; width of mouth 2.5; 
D. VIII, 12; A. 11, 12; 1'. 15; V. 1, 2. 

Body deep, elevated, co~npresserl, its greatest depth at  ventrals; head deep, compressed; snout 
blunt, steep, rather long; eye small, high, in first third of head; ~noutli  broad, sonlewhat low, without 

i 

BIG. 198.-~racm~tslL1111~s ?aaerclntrts (Gray). 

deep lateral cleft; lips thick, fleshy, lnandible slightly produced; teeth 'fine, in bands; interorbital 
space convex; nostrils close together in front of eye, each with raised rim; preorbital with large 
pointed spine directed down and back\vard. depressible in a groove; margin of preopercle witti 5 
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broad compressed curved spines; interopercle with strong spine; opercle with 2 compressed spines 
on upper margin, 1 on lower margin; spinous dorsal with rounded margin, median spines longest, 
third 3 in head, the 2 dorsals nearly or quite separate; caudal small, rounded, 1.5; base of anal 3.75 in 
body; pectoral 2 in head, lower rays thick, ventrals very small, spine short, strong; body covered with 
minute fleshy pointed papillte djrerted backward except behind and a little above base of pectoral, 
€hose on head and in front of spinous dorsal very small and more or less rigid; lateral line running 
down till below first 2 dorsal rays. 

Color in  alcohol brown, lower surface slightly reddish, back dusky; side, back, and top qf head 
marked with round red spots, in most of our examples turning to pale brown; fins all more or less 
uniform brownish. Described from an example (No. 573) 1.6 inches long, from Honolulu. 

This interesting little fish is quite abundant a t  Honolulu and at  Waikiki, being found among the 
coral rocks on the reefs. I t  is of wide distribution among the islands of the tropical Pacific. The 
collection contains 64 specimens 0.6 to 1.75 incl~es long. 

iVieropu8 maculatua Gruy, Zool. Misc., 20, 18314" Island of Hao; Cilintlier, Cat., 11, 147,1860 ( G m y ' ~  type); Gunther, Bin-he 
der Sudsee, 111, 86, 1874 (Sandwich lalands;. 

Caracasthzr~ typicus Krgyer, Nc~ttirliist. Tijds., I, 1844, 264, 267. 
Caracanthus maculatus, Fowler, I'roc. Ac. Nat. Sci. Phila. lW, 515, pl. xx,  fig. 6 (Ho~lolulu); Jenkins, Bull. U. S. Fish Comm., 

XXII, 19m (Sept. 23, 1903), 491 (Honolulu). 

376. Caracanthus un ip inna  (Gray). 

Head 3 in length; depth 1.85; D. VII, 12; A .  11, 11. 
General form ant1 appearance of the preceding, but the dorsal fins fully united, a slight depression 

at  their junction; preopercular spines smaller, the limb more rounded. Color, plain dark brown. 
Found with the preceding, hut smaller and Illore rare, easily distinguished by the united dorsals. 
We have examined specimens from Makenlo ( A l b a t r o s s  Coll.), hut hare none from HOtlolulu, from 
which place, however, i t  has been recortletl by Giinther. The species called Camcur~thus ccpistus may 
be the same as C unipinna, but the soft dorsal is figured as much higher than in C". unipinna. 

3Iicropux uriipinna Gray, Zool. Misc., 20, 18.31-42, Pacific; Giitlther, Cut., 11, 147, 1860 (Gruy's type); Giintiler, Fische der 
Siidsee, 111, 86, 1874 (Sandwich Islands; Tahiti; Vavau, Fiji: Pelew  island^, Maduro). 

Arnphiprioiiiclrlhlls apisluu Bleeker, Nut. Tijds. Ned. Ind., VIII, 170, 1855 Cocos Islands; Giinther, Cat., 11, 144,1860 (Kokos 
Islands); Kner, Sitzb. Ak. U'iss. Wien, 1868, 17, pl. 111, fig. 8. 

Cenlropus 8t3~~0ph0Tu8, Kner, Sitzb. Ak. Wiw. Wien, 1860, 3 (Zaneibur). 
Caracanthus apisttc.8, Bleeker, Atlas Ichth. IX, pl. 416 (Scap., pl. VI) ,  fig. 5, 1877. 

Family LXXXV. SCORI'XNI DX. 

Body oblong, more or less compressed, the head large, aud with 1 or more paire of ridges above, 
which .wually terminate in spines, sometirnes very irregular in form; opercle usually with 2 spinous 
processes, preopercle with 4 or 5; mouth terminal, usually large, with villiform teeth on jaws and 
vomer, and usually on the palatines; preniaxillaries protractile; maxillary broad, without supplemen- 
tal bone, not slipping under preorbital; gill-openings wide, extending forward below; gill-membranes 
separate and free from the isthmus; usl~ally no slit behind the fourth gill; scales ctenoid, orsometi~nes 
cycloid, usually well developed, sometimes obsolete; lateral line single, continuous, concurrent with 
the back; a narrow bony stay extending backward from the suborbital toward the preopercle; ventral 
fins thoracic, usually of the normal percoid form, I, 2, to r ,  5, the rays branched; dorsal fin continu- 
ous, sometimes so deeply notched as to divide i t  into 2 parts, or even 3 parts, with 8 to 16 rather 
strong spines ant1 about a3 many soft rays; anal rather short, usually with 3 spines and 5 to 10 soft 
rays; soft rays in all the fins usually branched, except some or all of rays of the pectorals; pyloric 
ceca in moderate or small notnber (fewer than 12). Pseudobranolli:x? large; air-bladder present or 
absent. Actinosts moderate, inserted on the posterior edges of hypercoracoid and hypocoracoid; ribs 
borne on enlarged pleuraphyses; post-tetnporal bifurcate, normally connected; tr~yodome Inore or less 
developed. Genera and species numerous, inhabiting all seas, but especially abundant in the temper- 
ate parts of the Pacific Ocean, where they form a large proportion of the fish fauna. They are nonmi- 
gratory fishes, living about rocks, most of tlleln of large size, and all used as food. Many of them have 
a venom sac a t  the base of the dorsal spines, and 1na11y of thein are viviparous, the young being 
produced when about one-fourth inch in length. 
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a. Dorsal fln beginning a t  the nape, far behind the eye: vomer with teeth. 
b. Body scaly; no free pectoral rays; ventrul rays I, 5. 

c. Dol~al  spil~es not produced in long slender frce tips. , 

d. Dorsal spine8 IS. 
e. I'alatine terth wanting .......................................................................... .Sebastopaix, p. 462 

dd. Dorsal spines 12 (or 11). 
f. Bones of l~cad  wit11 large muciferous cavities; lower pectoral rays branched; scalcq cycloid.. .. .,%tarchr~, p. 461 
ff. Bor1e.r of hcud pt!arrely cavernous: scales ctenoid. 

g. Scales on top of head ctcnoid: cranium as in Sebaste!~; palatine teeth pI+csent. 
h. Pectoral rays more or lcM brunched below. 

i. &:ye with n loug cirrus above.. ............................................................ .~lferinthe, 1). 461 
...... .................................... ii. Eye without cirrus; air-blatldcr none :... . 1 c o n t a  p. 460 

1 ~ 1 ~ .  Pectoral rays all simple. 
................................................................. ,j. 1)orsal spines subequal.. .l'o?~fil~tis, 1). 460 

........................................... jj. Dorsal with the foorth spine 1n11cl1 clcvated 1 r a c 1 1 ~  p. 470 
gg. Scales on top of head cycloid or wanting; cranium more rough-npino~ls; rio air-bladder so fur ns known. 

P. Palatine teeth present; preorbital with n hooked spine below.. .................. .Srbctsti~gislf~n, p. 455 
kk. Palatine teeth wanting; hend still more rougl~; no hooked preoperc~~lar spine.. .. .Scor~~anol)sis, p. 467 

ec. Dorsal species much produced, wit11 slender free tips. 
1. Pecton~l w r y  long, itsnrys all simple, ltirgcly fr-e tit tip.. .......................................... .Plcrois, p. 463 
11. Pectoral fin moderate, itci rays not rill simple,.none of them muoh free a t  tip.. ............... D~~zdroclrir~tr, p. 465 

aa. Dorvul fin beginning not far behind the eye, tho tirst rays directed forward: si:ales rodin~cntary: no teeth on vomer or 
palatines ................................................................................................. a o t u e  p. 471 

Genus 208. BEBASTAPISTES Gill .  

Body oblong, somewhat compressed; head largr, not much compressed, naked above, and Inore 
or less uneven, with spinous ridges, often with derinal flaps; preorbital with a stout spine hooked 
downward; mouth large, with bands of villifornl teeth on jaws, vomer, and palatinerr; ~(xaI(>s ~nostly 
ctenoid, of moderate size, ofteri wit11 skinny flaps; dorsal fill witti 12 stout spil~c~s; anal with 3 spines, 
the second c o ~ n ~ ~ m n l y  the longest; pectoral lt~rge, rounded, the base usually procurrent; some or all of 
the upper rays divided, the lower simple; ver~trals inserted behind pectorals; no air-bladder; vertebre 
10+14=24. Species nuinerous ill the tropical seas; dwarf fishes of sing~iler for111s :u~il bright colors, 
very close to Scorpma, but 111uch smaller ill size and with a characteristic spine before the eye. 

Sel~ustupiste~ Gill in Streetfi, a Bnll. U. S. Nat. h f~~s . ,  No. 7, (i'1857, (g~~flatcr; includes Sccoryurru y~~ltcltu Girnrd; S. strongia 
Covier & Valencien~~es, nnd rSrl~(i~tic/ttttl/fi ~~!/a?~oslignza Blecker). 

a. Body wit11 Nap-like dcrn~al tippei~dages. 
b. Middle of upper jaw withollt cirrus. 

c, Mnxillary scarcely renrl~ing beyond posterior edge of eye.. ............................................ .ballic.ui, p. 455 
cc. Maxillury reaching beyond posterior edge of eye .................................................. .roi'allicoln, p. 456 

bb. Middle oi upper jaw with cirros. 
d. Dorsr~l with 10 and final wit11 8 8oft my8 ............................................................ .aq)rrellu, p. 458 

aa. Body without flap-like dermal appendages. 
r. Snpraorbital c i r r u ~  ~bsent .  
f. Srnles on side of head well developed; scales 42 ................................................ .coi~iortu, p. 458 

ee. Supraorbital cirrus present:  scale^ 53. .  ......................................................... .gulacla~lzta, p. 459 

377. Sebastapistes ballieui (Sauvage). " 2'001jcr'a." Plate LXSII. 

Head 2.25 in length; depth 2.4; eye 4.25 in head; snout 3.35; interorbital 5.65; maxillary 1.75; 
Illandible 1.75; D. x11, 10; A. rrr, 5; P. 16; V.  I, 5; scales 7-40-18. 

Body ll~oderately elongate, co~npressed, greatest depth a little before middle of spinous dorsal; 
back slightly elevated; snout rather short, blunt, rounded; n~outli  large, oblique; mandible sligl~t~ly 
produced; maxillary reaching a trifle behind posterior edge of orbit, its distal expanded extremity 1.4 
in eye; lips rather thick, fleshy; teeth fine, in broad bands in jaw#; \Toner with patch of fine teeth; 
tongue rather thick, rounded, little free in front; eye anterior, nearly in first third of head; interor- 
bital space deeply concave; i~ostrils large, anterior with rather broad fleshy flap, posterior a little the 

"Segregated by Gill " from their allies by the naked crown and ja\vs, the spinorla armature of the inferior ulargill of 
the pr~orbittal, the procurrent bases of tlle pictort11 fins, etc. The genu'~ is intcrn~ediate between the sebustoid nnd scor- 
poenoid genera, andneurly related to Ihrascor~~zrro Blkr." Scorp:t.na guttata is a t r u e  Scoi~maaa or rather l'arnsco~gi~vra. . 
As this species has not the armed preorbital charucteristic of Scbaetapistea, i t  is presumable that the diagnosis of &basta- 
pislee rests on S. slrongius. 
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larger; nasal, preocular, supraocular, postocular, tympanic, parietal, coronal, and nuchal spines pres- 
ent; a ridge of spines across cheek ending in a spine on edge of opercle below 3 other spines; a ridge 
of spines behind eye and above opercle; 2 large spines on opercle; 4 preorbital spines present; fourth 
dorsal spine longest, 2 in head; penulti~nate 4.5; last 3; third dorsal ray longeet, 2 in head; second 
anal spine longest, 2.2; second anal ray longest, 3.8; caudal rounded, 1.5; pectoral 1.35; ventral 1.5, 
its spine 2.6; caudal peduncle ro~npressed, its least depth 4; scales rather large, ctenoid; latcral line 
running obliquely down to base of caudal. 

Color in life, head and body light olive-green; back with a large pale-blue area extending from 
under middle of spinous dorsal to lateral line; a r~imilar but smaller spot under first dorsal rays, inter- 
rupted just above lateral line, then continued to base of anal spines, where it  connects ~v i th  the same 
color of belly; caudal peduncle rrossed by 3 irregular lines or hlotches of same color; breast pale blue, 
lower jaw whitish, tipped with red; upper jaw whitish, with nlarly narrow red cross lines; cheek, 
opercle, and side of body with many very small, round, red spots, most numerous on head and base of 
pectoral; spinous dorsal dusky blaish, the membranes yellowish or greenish a t  tips, and a round black 
spot on distal part of eighth, ninth, and tenth membranes, these spots confluent; soft dorsal pale 
bluish, with yellowish wash near base, alsn near border, and with 3 or 4 series of double, short, ver- 
tical brick-red lines on the rays; caudal similar to soft dorsal; anal pale bluish and yellowish; 1 or 2 
red spots on spines; pectoral pale bluish with 5 or 6 cross series of light-red spots, the lower rays 
with much red; ventral rosy red at  base, then greenish, then rosy red, pale at  tip; eye whi t i~h ,  with 
radiating brick-red areas. 

Color in alcohol, pale brown, marbled above and on side with darker; vertical fins u.ith pale 
l)rown, ttie soft or rayed portions eadl with 2 1)road series of gray-brown spots; base of caudal brown- 
ish; pectoral and ventral pale brown, the bas:~1 portion of lower rays of fonner, and middle of latter, 
deep brown; marginal portion of membrane among eightli, ninth, tenth, and eleventh dorsal spines 
hlackish. 

Described from an example (No. 625) taken a t  I-Ionolulu. . 
We identify with this species, poorly dssc~ribed by Vaillant and Sauvage, a large series of speci- 

nlens (85) frorn Honolulu, M'aikiki and Ililo, ranging in length from 1.4 to 4.25 inches. 

Scorpsna ballieuiSauvage, Rev. Mag. Zool. (3). 111, 1876, 278, Sandwich Islands. 

378. Sebastapistes corallicola Jenkins. Fig. 199. 

Head 2.5 in length; depth 2.75; pectoral slightly less than 3 in length; ventral 3.3; caudal equal 
to ventral; eye 4 in head, a little shorter than snout; D. XII,  9; A. 111, 5; C. 19; P. 16; V. I, 5; scales 40 
in the lateral line, 6 in series frorn fourth dorsal to lateral line, 13 fro111 origin of anal to lateral line; 
mouth but little oblique, lower jaw projecting very slightly; nlaxillary 1.6 in heatl, projecting beyond 
posterior margin of eye; teeth all small and simple, in bands in upper and lower jaws, bands interrupted 
a t  front; teeth on vomer in a V-shaped patch, in  bands on the palatines equal in length to width of 
vomerine patch; snborbital 1.5 in eye; a pit below anterior lower angle of eye, anterior nostril trans- 
versely oval, with a tentacle in the inner posterior part of rim; posterior nostril simple, circular; mout 
with a triangular median elevation, the apex between the anterior nostrils; between each anterior 
nostril and apex of rostra1 elevation is a strong short spine; 6 spines on the upper half of ocular rim, 
first at upper anterior angle, ~econd  on upper rim over ccnter of pupil, third over posterior margin of the 
pupil, fourth on level with upper edge of pupil, fifth back of center of pupil, sixth on level of lower 
edge of pupil; sixth bifid on each side, fifth bifid on right; occ+ipital depression wit11 2 spines a t  each 
angle, one lateral to the other a t  the anterior angles, one caudad to the other a t  the posterior angles; 
a strong spine a t  upper end of opercle; posterior to this spine and a little above i t  2 s~naller spines just 
before upper end of gill-slit; posterior to these a single spine a t  upper end of gill-slit; t ~ v o  large 
diverging spineson opercle; suborbital with a bony ridge without spines except a small oneon its posterior 
end; preorbital with 3 spines, 2 directed downward over upper edge of maxillary, the other forward 
over edge of prernaxillary; a t  angle of preopercle an upper small and a lower larger spine, below these 
on arm of preopercle 4 decreasingly ~nial ler  spines; eupraorbital tentacle well developed, just back of 
supraorbital spine; a tentacle back of posterior vertical spine, lapping over edge of maxillary; a strong 
spine a t  angle of shoulder-girdle above base of pectoral, sharp-pointed, projecting upward and backward; 
a small, less prdruinent spine back of this one; gillrakers short, 5+10; interorbital space slightly con- 
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cave, with 2 prominent ridges diverging posteriorly and ending in the 2 twin spines of those at  anterior 
angfes of the occipital depression; dorsal profile of tfle body ~ n u c h  inore convex, greatest depth at  
fourth dorsal spine; depth of caudal peduncle equal to eye, 3.5 in greatest depth of body; fourth dorsal 
spine the longest, a little greater than half of head; third and fifth spines equal, but little shorter 
than fourth; second 1.5 in third, first 1.75 in second; spines back of fourth regularly decreasing in length 
to next to last, which is 2 in fourth; last longer, equalingsecontl; soft rays abruptly loiigerthan lastdorsal 
spines, second, third, and fourth longest, equaling longest spine; last soft rays equal to next to last 
spine; second anal spine longest and much thicker than others, 1.75 in head; first slender, 2 in seco!id; 
third slender, 0.8 of second; first and second soft rays longest, 1.6 in head; caudal slightly rounded; 
pectoral round, middle rays longest; ventral roundea, second ray longest, its spine equal to sixth dorsal 
spine; head and fins naked. 

Characters very constant. In  smaller specimens the posterior spines of orbital rim not so evident 
as in type and in most the huii~eral spiile wnaller. Size of supraorbital tentacle varies much, in some 
very small or absent, in others very large, fringed, length greater than eye, equal to second dorsal spine. 

Pro. 199.-Sfbastopi~tes corallicol~r Jrriki11s; from the type. 

'Color of fresh specimen (field No. 223), whitish, wit11 brownisli cloudings and many bright red 
 pots on head, body, and fins; b!ack blotcli on clorsal fin on eighth to tenth spines, fin clouded with 
dark bars; dermal flaps white. 

Another fresh exalnple (field No. 206) golden brown on body and fins, \vitl~ inany very bright red 
spots; n black blotcll on spirlons dorsal on seventh and nitit11 spines longer illan eye but not so deell. 

I n  alcohol the color varies ctonsiderably ; in some, finsdistinc*tly branded, i11 others, fins plain. S o ~ r ~ e  
lack the black blotch on posterior part of spinous dorsal, others have it  present but small, others have it  
well developed and reaching froin sixth to eleventh spine. A series of dermal flaps along lateral line, 
also a number of smaller ones on lower half of side; lateral line simple, slightly convex downward 
posteriorly. 

Color of type (field No. 236) in alcohol, head and body ~nottled with lighter and darker shades 
of brown, plain pale below; a wide pale transverse band on nape (very indistinct); spinous dorsal 
with du&p blotch from seventll to tenth spines on distal lialf of fin; other Bns lnottled with bro\t9n in 
triangular transverse bands; a dusky riin above niargin of eye on eye niembrane; dermal flaps white. 

Gesembles Scorpzna onar*ia Jorda l~  & Snyder from Japan, but differing in absence of knob at 
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symphysis of lower jaw, in having no spine on suborbital except on its end, in having 2 spines instead 
of only 1 at  each anterior angle of occipital depression, and in greater length of maxilliary, which does 
not reach beyond posterior rim of orbit in 8. onaria. 

Close to Scorp:ma nuchalis Giinther, from Raratonga Island (Pische der Siidsee, I, 76, 1873); 
differing frorn that species in having maxillary reaching past the posterior rim of eye; but the t l~ird,  
fourth and fifth spines largest, instead of the fourth to the seventh and the black blotch on the posterior 
part of the spinous dorsal (7-10 spines) instead of on the forepart: 

. Only 3 specimens of this species lmown, all collected a t  I-Ionolulu by Doctor Jenkins. 

&bustapirtea corallicolu Jenkins, Bull. U. S. Fish Comm., XXII, 1902 (September 23, 1903), 493, fig. 36, Honolulu. 

379. Sebastapis tes  asperel la  (Bennett). 

D. XII, 10; A. 111, 8; P. 17; V. I, 6; C. 12. 
I 

The prevailing color isdull fulvous, with paler indistinct patches; anterior half of dorsal fin fuscus, 
with a rosy spot a t  its commencement, posterior half hyaline, the projecting tips of the rays edged with 
black; caudal rounded, transparent, crossed by 2 blackish fascia; anal fuscus a t  base, transparent in 
the middle, and blackish a t  tip; pecstoral crossed by 2 blackish bands, and by 2 irregular ones rorr~posed 
of numerous minute white points giving to them a frosted appearance; ventral fins similarly colored. 
The head exhibits the usual asperity of this genus, but only in a moderate degree; on its lower parts 
are a few short, flattened, white filaments, and ~ imi la r  filaments along the lateral line and on the 
upper parts of the body, being most numerous in  the latter situation; above each eye is a rosy colored 
cirrus, equaling in length about three-fourths of the diameter of the orbit, and somewhat lobed along 
its edges; there is ashort cirrus on each nostril, and another, which is pinnately branched, on the middle 
of each sideof the upper jaw. (Bennett.) 

Hawaiian Islands; not seen by us. 
S~orpsena aepe?-l'elZu Bennett, 2001. Journ., IV, 1828,40, Sandwich Islands; Giinther, Fische der Siidsee, 111, 80, 1874 (after 

Bennett). 
380. Sebastapis tes  coniorta Jenkins. Fig. 200. 

Head 2.4 in length; depth 2.75; eye 3.4 in head; snout 3.25; interorbital 7; ~naxillary 2; mandible 
1.9; D. x~r,  10; A. Irr, 5;  P. 16; V. 1, 5; scales 7-53-14. 

Body elongate, compressed, greatest depth a t  first dorsal spines; back slightly elevated; snout 
rather short, blunt, rounded; mandible large, rather strong; nlouth large, slightly oblique; maxil- 
lary long, reaching below last fourth of eye; breadth of distal expanded extremity 2 in eye; fine teeth 
in bands on jaws, vomer, and palatines; tongue small, thick, pointed, little free in front; lips rather 
thin; nostrils close together, anterior with snlall fleshy flap; interorbital space rather narrow, con- 
cave; nasal, preorbital, supraorbital, postorbital, tympanic, parietal, and nuchal spines present; a 
ridge of spines from behind eye above opercle; a ridge of spines across cheek ending in a large spine 
on margin of preopercle, below which are 2 others; two large spine8 on opercle; preorbital with 
4 spines; fourth dorsal spine longest, 2.7; soft rays longer, fourth longest, 2.7; second anal spine 
longest, 2.2; first anal ray longest, 2.35; caudal rounded, 1.9; pectoral rather small, 1.8, rounded; 
ventral 1.7, spine 2.25; least depth of caudal peduncle 5; scales rather small, ctenoid, except those on 
belly, which are smooth; lateral line oblique to base of caudal. Described from at1 example (No. 
05769) from Honolulu. 

Color in life (No. 278, 0. P. J.), light olive, with dark brown mottlings, body, head, and fins cov- 
ered thickly with small brown spots; posterior margin of caudal red; fins color of body. 

Color in life (No. 03524), olive, with irregular brown areas on body and head; nunlerous slnall 
deep brown spot8 on head; fins olive, with brown markings, except the posterior half of the caudal, 
which is red, also upper and lower edges of same; edges of anal arid ventral red; iris red. 

Color in alcohol, brown, marbled with dark brown forming about 3 broad ill-defined vertical 
bands; upper surface of body covered nearly everywhere with numerous small dark brown dots also 
extending on all the fins; spinous dorsal with deep brown blotch a t  rniddle of b a ~ e ;  soft dorsal and 
anal each with last brown vertical band of trunk extending out on the  fin^; caudal with brown base 
and deep brown blotch on outer portion; a brown streak extending back from eye, and a dark spot, 
behind its upper margin; a deep brown blotch a t  tip of opercular flap. 
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This is the most abundant species of tlle family in tlle I-Iawaiisn Islands, as shown by the very 
large series of specilnens in our collection, 197 fro111 1 I o ~ i o l ~ i l ~ ~  and 9 froln the reef a t  Waikiki. The 
specimens are all small, the length ranging from 1 to 2.8 inches. 

Sebanlapi~les slro&ia, Streets, Bull. U .  S.  NIL^. Mnq., No. 7, 02, 1877 (Nonol~lln); lflc;\t71rr, I'rov. Ac .  Nat. Sri. I'hiln. 1900, 516 
(Snndwrioh Islands); not ,3rorl1.rrro xtvoirgiu C. & \'., fro111 Strong Isln1111, Ct~roline~. 

Sebaetnl~istes eoniorta Jenkins, BIIII. U. S. Fihh Comnl., S X ~ I ,  1902 (Sept. 23, 1903), 496, fig. 39, Honolulu (type, No. M1085, 
U. 8. N. hi.; roll. 0. P. Jenkins); Snyder, op. cit. (Jan. 19, 1901), 630 (Honolulu). 

Fra. 200.-Scbnslapislrn conbrtrr Jenkins; from the type 

381. Sebastapistes galactacma Jenkins. Big. 201. 

Head 2.25 ,511 length; depth 2.7; eye 3.5 in hertcl; snont 3.7; interorbital 6.5; D. XJI, 10; A. 111, 5; 
P. 16; V. I, 5 ;  scales 7-42-12. 
, Body elongate, compressed, greafest depth ulitler first tlorstrl spitice; back not elevated; s~lout  

short, blunt; mouth rather large, only sliglltly oblique, jaws nbont ecl11zt1; nlanclible rather large, 2 jn 
head; irlaxillary large, distally expanded, 1.75 in eye; teeth ~tnal l ,  in rather broad I ~ a ~ l d s  on jaws, 
vomer, and palatines; tongue rather broad, tllictk, ~)ointc.cl, little frcle ill front; lips rather thin; nasal, 
preorbital, supraorl~ital, poutorbital, tympanic., 11:tric>tal, itnd ~~uc~llctl spines present; no t'orol~al s1,ines; 
series of spines from behind eye al~ove operrle; 2 large preorbital spines; ;I series of spines bclo\v eye 
across cheek ending in a large spine on edge of prroperc.le, below 4 othrrs; opercsle wit11 2 spines; 
fourth dorsal spine longeut, 2 in head; third dorsal ray longest, 2.1; secontl anal spine longest, curved, 
1.7; first anal ray longest, 2; caudal rounded, 1.6; pectoral rounded, 1.3; ventral 1.5; caudal peduncle 
compressed, 4. 

Color in alcohol (type), pale or whitish brown, a little darker 011 the back; uppcr surface and 
side variegated with darkcf brown; hc~ad alid trunk marked with very many s~nal l  xvhitish dots; a 
deep brown blotcll on outer portioli of spinous dorsal between fifth ttnd ninth 8pines; soft dorsal with 
several brown wavy lines; caudal with several pale brow11 cross-bars; pectoral with brow11 and white 
spots on base; ventrals pale rvith white dots. 
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The above description is based chiefly on the type (No. 2175 of 0. P. Jenkins's collection, 50692, 
U. S. N. M. ) ,  2.6 inches long, from Hoaolulu, where Doc-tor Jenkins obtained 80 other exarnples from 
the coral rocks of the reef, rangiug fro111 1.3 to 2.0 inches long. The specbies is known only from 
Honolulu and Waikiki. 

Srbasta~~istes galuctao~~a .lenkinn, Boll. U. S. Fish Comm., XXII, 1W2 (Sept. 23. 190:3), 496, fig, 40, Honolulu. 

FIG. 201.-Scbastapbles g a l a c t m a  Jenkins: from the type. 

Qenns 209. RELICOLENUS Ooode & Bean. 

Body oblong, somewhat c*ornpressed; head large, ctenoid scales on its tip, cheeks and opercles; 
several series of spinous ridges or1 head, but no occipital pit; mouth large, with bands of villifortn 
teeth on jaws, vomer, and palatines; dorsal fin continuous, not deeply notched, with 10 stout  pines arid 
10 to 12 rays; anal with 3  pines and 6 rays; pectori~l broad, fan-shaped, with rays arranged ill 3 
group.., the Amt of 2 sin~ple rays, the second of 8 or 9 branched rays, the tliirtl of 8 sitnple rays, some- 
times prolonged, with their tips tendril-like and free from membrrtne for one-half their length or lesr; 
boft doreal with tips free fro111 m e ~ n b r a ~ ~ e ;  suborbital keel e~nooth, or with a single anterior spine 
111lder eye; preobital with spines srnall and hidclen beneath likin; vertebr:c 10-t 14=24; no air-bladder. 
Very close to S ( ~ o ~ . m ~ n ,  differing only in the ,Sehctxtes-like cranium, the 2 genera probably connected 
by intermediate forms. 

The single Hawaiian species of this genus is fully described in Section 11. 

ITelelicolenraa Goode & Beun, Orennic. Irhth., 148, 1896 ( d ~ c t ! / l f ~ ] ~ t f I ' ~ x ) .  

Qenns 210. PONTINUS Poey. 

This genus has the farm and general structure of Iir l icolen~~s,  differing in having the pectoral ray. 
all simple and only their tips free; G to 9 rays in the anal; the suborbital keel composed of 3 distinct, 
differentiated, flat, knife-like spines; 2 prominent retrorse spines on each suborbital. 

The single I-lenaiian specie3 of thisgenus is fully described in Section 11. 

Porillnurr Poey, Mem. Hist. Nnt. Cubu, 11, 17'2. 1858 (castor). 
Sebastoplus Gill, Proa. Ac. Nut. Sci. Philu. 18W3, 208 (kuhlii). 
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Oenna 21 1. MERINTHE Snyder. 

Allied to Ilelicolenus, but with a long cirrus above the eye; heah very long; pectoral rays all simple; 
dorsal spines 12, all low; head inoderately armed; scales moderate, ctenoid;. side of head scaly; jaws 
naked; teet,h on vomer and palatiries; gillrakers slender, few in number. 

.+fwi%the Snyder, Bull, U. S. Fish. Comm., XXII, 1902 (Jun. 19, 1904). ,95 (macrocephala). , 

382: Merinthe macrocephala (Sanvage). " Oopu kai ATohu." Plate 55. 

Head 2 in length; depth 2.8; eye 5.5 in head; snout 2.7; interorbital 11.75; maxillary 2.2; D. XII, 

11; A. 1x1, 6; P. 17; V. I, 5; scales 9-52-22. 
Body elongate, compressed, greatest depth about middle of ventral; head very long, a little deeper 

than broad; nasal, preocular, supraoclllar, postocular, tympanic, parietal, nuchal spines present; no 
coronal spines; 5 long spines acrosA cheek, last forming large broad spine on lower margin of preopercle; 
2 opercular spines; 2 spines directly behind eye; 2 spines on suprascapula; lower margin of preopercle 
with 2 broad spines; snout long; eye rather s~nall,  high, anterior; mouth large, a little oblique; 
maxillary long, reaching a little beyond anterior nlargin of eye, i b  distal expanded extre~nity 1.35 in 
eye; lips narrow, fleshy; teeth fine, in  rather narrow bands in jaws; teeth 011 vorner and palatine 
similar, V-allaped on former and short straight narrow band on latter; tongue short, triangular, free, 
smooth; branchiostegals 7, large; a round thin fleshy cirrus %over each eye, its length much greater 
than eye; dorsal spines strong, sharp pointed, third, fourth, and fifth longe,st and about equal, 3.75 
in head; penultimate dorsal spine 0.75 in last spine; second doreal ray longest, 3 in head; fimt 
anal spine a little less than half length of second spine, which is longest, :3 in head; first anal 
ray longest, 2.8 in head; cautlal moderately long, truncate, 2 in head; caudal peduncle compressed, 
depth 4.8 in head; pectoral long, reaching below origin of first soft ray, median rays longest; ventrals 
rather small, 2 in head; spine 3.2 in head; origin of ventral a little in front of that of pectoral or below 
origin of dorsal; scales nioderate, ctenoid; snout, jaws, interorbital and preorbital regions, and lower 
surface of head, naked; scales on top of head behind eyes, very small; gillrakers 2+9, broad, 
compressed, equal to longest gill-filatnents or 2.8 in  eye; lateral line armed with long scutes a t  first and 
sloping down obliquely to base of caudal. 

Color in alcohol, pale brown, darker or mottled with deep or dusky brown on back and upper 
~nrface;  several short brown lines running from front of lower margitl of eye; dorsals, caudal, and 
pectoral sprinkled with dusky; anal with a few dusky spots. Bright orange red in life and very showy. 

Described from a specimen 10.75 inches long (No. 05301) taken a t  Hilo; another smaller \\*ax 
obtained by the Albalross a t  I-Ionolulu. Examples recently seen in aquarium a t  Waikiki. Reaches a 
weight of 4 or 5 pounds. 
Sebastes nzacrocepiiakls Sauvage, Bull. Soc. Philo. (7), VI, 1882, 1139, Sandwich Islands. 
Nevinthen&acrocqhala, Snyder, Bull. U. S. Fish Comm., XXII, 1902 (Jan. 19, 1904), 635 (Honolulu). 

Oenna 212. SETARCHES Johnaon, 

Head and body compressed; head scaleless above, its bones cavernous, flat between the eyes; only 
1 pair of spines a t  occiput; no transverse groove at  ocriput, only small spines or noneabove orbit; oper- 
cle and preopercle strongly armed with straight long spines. ICye moderate, near, but not touching, 
profile. Mouth terminal, broad, somewhat oblique; maxillary extending to posterior edge of eye, 
lnuch expanded behind. Lower jaw somewhat projecting, the small syrnphysesl knob received in 
rostra1 notch. Villiforln teeth on jaws, vomer and palat,ines. I'reorbital with 2 or R spines. Opercle 
scxly. Scales cycloid, moderate. Lateral line a broad, tlcaleless groove with skinny (about 27 to 30) 
tubes. No lacink. Doraal deeply notched, with 12 spines, its origin in front of pectoral; soft domal 
sllorter, the rays fewer than the spines. Anal inserted under end of dorsal, itu spines strong, gradu- 
ated. I'ectoral broatl and bony, with 20 or more rays, of which a considerable number of median ones 
are branched. Branclliostegals 6 or 7. Pyloric appendages few. Deep water. 

The single liawaiiarl species (8. renliqer) of this genus is fully described in Section 11. 
Selardee Johnson, Proc. 2001. SOC. Lond. 1862, 177 (gcintlreri). 
Hatirgaebastes Steindaahner & Doderlein, Denkschr. Ak. Wiss. Wien 1884, 207 (albesc~ls). 
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Genus 213. SEBASTOP8IS Gill .  

This genus differs from Sebastod~s in the absence of palatine teeth. D. XIII, 9 or 10; A.  III, 5. No 
derrnal flaps; cheeks and opercles scaly; preorbital with obtuse spines or none. The known species 
are all of very small size and are often preserved in Chinese insect boxes. 

Sebastopsiti Gill. Proc. Ac. Nat. Sci. Phila. 1862, 278 ( p o l y l c p b ) .  

a.  Body without dermal appendages. .......................................................................... kelloggi, p. 462 
a a .  Body with many minute dermal appenduges ......................................................... .pawipinnis, p. 463 

383. Sebastopsis kelloggi Jenkins. Fig. 202. 

Head 2.5 in length: depth 3.2; eye 3.35 in head; anout 3.65; interorbital 5.5; maxillary 1.65; 
mandible 1.6; D. XIII, 9; A. 111, 5; P. 19; v. I, 5; scaales 5-31-9. 

Body elongate, compressed, greatest depth about middle of trunk; back not elevated; snout rather 
short, hlunt, ronsded; mandible rt1thc.r large, jaws equal; moot11 large, slightly oblique; maxillary 
large, broadly expanded distally, 1.25 in eye; teeth fine, in narrow bands in jaws and on vomer, none 
on palatines; tongue thick, small, broad, pointed, free in front; lips rather thin; eye in anterior half 
of head; nostrils close together, anterior with elevated rim and long, thin, fleshy flap; interorbital 

FIG. 202.-i63ebasto~)sis h l l ogg i  .Tunkine; from tho type. 

space deeply concave; nasal, preocular, supraocular, postocular, tyrnpanic, coronal, parietal and 
nuchal spines present; a row of several spines back of eye over opercle; a row of spines across cheek 
below eye ending in a large  pine a t  edge of opercale, 2 below; 2 spines on opercle; preorhital and 
supraorbital flaps rather long and thin; dorsal spinex all rather low, sixth longest, 3.65 in head; second 
dorsal ray 2.7; second anal spine largest, 2 in  lleatl; thirtl anal ray 1.9; ~arldal  rounded 1.5; pectoral 
1.5; ventral 1.5; caudal peduncle compresxed, its least depth 3.5; scales rather large, very finely 
ctenoid; head with srnall scales on top, cheeks and operc4es; tubes of  lateral line large, conspicuous, 
and forming a nearly straight included course to I m e  of caudal. IlescriLed from an oxample (No. 
637) taken at  Iiellshaw'~ 1'001, Ililo. 

Color in  life of a specirnen 1 . 3  inches long (No. 03550), (lark parts dark brown, lighter parts gray. 
Color in alcohol, rich dark brown, variegated with deeper brown specks; head rnore or less varie- 

gated with brown above, pale or whitish beneath; a deep brown blotch 1)elow eye; a pale brown band 
across first hall of caudal peduncle, the rernaining portion and bwe of caudal blackish -brown; side in 
front of caudal peduncle broadly deep brown, extentling forward to middle of spinous dorsal, and 
including basal portion of soft dorsal and anal where it  becomes b l a h ;  rernaining portions of soft 
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dorsal and anal, together with caudal, pale gray white with brownish wavy bars; pectoral with outer 
portion gray white barred with brownish wavy bars, basal portion black; .ventral black. 

We have 10 examples, 2 (including the type) @ken by Jenkins at  Honolulu, 5 by us at  the same 
place, 2 by us on the reef a t  Waikiki, and one from Hilo. Specimens were also obtained by the 
Albutross a t  Honolulu. Our specimens are from lees than an inch to 1.8 inches long. 

Sebastopsis k-lloggi Jenkins, Bull. U. S. Fish Comm., XXII, 1902 (Sept. 23, 1903), 492, fig. 37, Honolulu (type, No. 50694, 
U. 6. N. If.); Snyder, op. cit. {Jan. 19, 1904), 635 (Honolulu). 

384. Sebastopsis paryipinnis (Garrett j. 

Head 3 in total length; depth slightly less than 3; eye nearly 4 in head. D. XIII, 10; A. 111, 5; 
V . 1 , 5 ; P . v 1 1 , 9 ; C . 5 , 1 , 6 , 5 , 1 , 3 .  

Upper and lower outlines similar, being greatly arched; eye large, circular; 4 spines along upper 
edge of orbit, the same number on each side of the occipital region and nape, the posterior one the 
larger; 2 infraorbital spinee, 1 on the nasal bone, and a longitudinal row of 4 along the s~ipratympanic 
region; 2 on opercle, the lower one long and projecting posterior to the margin of that bone: a stout 
one on hnn~eral region, 1 on infraorbital, 3 on margin of preopercle and a longitudinal row of irrepu- 
larly disposed ones on cheek; lower jaw slightly longer than upper; ~iiaxillary reaching posterior 
border of eye. Fine scales covering basal portions of all the fins except the ventrals, and ali parts of 
head except the jaws and lower llltlf of maxillary bone; minute filaments on all parts of body, most 
numerous on upper anterior third. 

Dorsal and anal firis small, the former commencing above origin of latter; spiaous dorm1 very 
low, gently arched, constituting nearly two-thirds of fin; soft portion of anal very narrow and 
rounded off. 

Color, head and anterior half of body grayish, passing irito light carnation beneath, and obscurely 
clouded with dusky; posterior half of body dusky black, fading into pink beneath, ~naculated with 
small darker spots; caudal trunk pink; 2 large dusky black spots on anterior dorsal region; iris 
greenish-yellow; fins pinky-red; spinous dorsal being mottled with dusky, other fins dotted with 
pinky-brown, a bar of the same color on the caudal l~we. (Garrett.) 

Known only from Honolulu, froni the type, and another specilnen obtained by the zll6ntross. 

Scorprera pan'i1)iniiiu Qarrctt Proc. Cal. Ac. Sci. 1868, 105, Hawaiian Islands; Qiinther, Fischc der Siidsee, 75, LII, Ag. 11, 

1875 (Sandwich Islands). 
&ba~topuis1)aruipin?~is, Snyder, Bull. U. 6. Fish Comtn., XXII, 1902 (Jan. 19, IW4), 535 (Honolulu). 

Qenue 214. PTEBOIS Cuvier. 

Body elongate, compressed, covered with moderate or small-sized scales, which are usually not 
I ciliated; bones of head \\,ell armed; the upper surface of head with cirri; opercle with a spine; moutll 

large, with teeth on jaws and vomer, none on palatines; dorsal fin elevated, with 12 or 13 spines, 
which are slender, sharp, and joined by membrane only a t  base; soft dorsal with branched rays; anal 
with 3 spines and 6 to 8 branched rays; caudal rounded or truncate; ventral moderate, or l o ~ l g , \ t h ~  
rays I, 5; pectoral greatly elongate, the rays simple and largely free from the base, the tips reaching 
to or beyond the caudal fin. 

Species of rather large size, abounding about the coral reefs in the tropical Pacific, dreaded by 
fishermen on account of their venomous spines. The colotation is very showy, most of the species 
being yellowish with dark bands. 

Ps~eeudomonoptnun Klein, &fissuu, Pisces, V, 1766, 76 (nonbinomial) (?folitanu). 
pseudo?,tel'us Kloin, same type. 
1 , ~ s  l?croia Cuvier, Regr~e Animnl, cd. I. 286, 1817 (z'olita~tx). 
Iq~rois Oken, Isis, 1817, 1182, ualno type. 
~>teroia Cuvier & Valcncicnne~, Hist. Nut. PV~ES., IV, 351, 1829 (c~olitna#). 
Mac-rochv~us Swui~laon, Nat. Risl. Clunull. Anim., 11, 284, 1880 (miles). 
flmoleptua ~wuit iso~i ,  Nnt. Hist. Clabsti. Anirn., 11, 264,1839 (longicautla). 
Pteropterutj Swainbon, Nut. Hist. Classn. Anim., 11, 264,1830 (vadiata). 
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385. Pterois sphex Jordan & Evermann. Fig. 203. 

Head 2.4 in  length; depth 2.65; eye 3.8 in head; snout 3.2; interorbital 5.2; maxillary 2.35; 
mandible 2; D. XIII, 11; A. 1x1, 7; P. 16; V. I, 5; scales 10-56-13. 

Body elongate, compressed, greatest depth at  first dorsal spines; back qnly slightly elevated; 
snout rather short, rounded; rnoutll large, oblique; inaxillary reaching below anterior riin of orbit, 
its distal expanded extremity 1.75 in eye; teeth fine, in bands in jaws and on vomer; lips rather thin, 
fleshy; tongue pointed, compressed and free in front; jaws nearly equal; eighth dorsal spine longest, 
equal to head; penulti~nate spine 4; fifth dorsal ray 1.75; third anal spine longest, 2.2; third anal ray 
longest, 1.5; caudal rounded, elongate, 1.4; pectoral long, the fays Inore or less free for a t  least half 
their length; ventral 1.3 in head, reaching beyond origin of anal; ventral spine 2.1; caudal peduncle 
compressed, its depth 3.75; nasal spinal very small; preocnlar, supraocular, and postocular spines 
present, the upper bony ridge over eye being serrate; tynipanic, coronal, parietal, and nurhal spines 
present, coronal very small and close together and parietal with 4 serrations; a finely serrated ridge 

FIR. 203.-Pleroiu sphez  Jordan & Evermann; from the type. 

from behind eye over opercle to suprasc'apula; a finely serrated ridge over preorbital and cheek to 
margin of preopercle, ending in a strong spine, below this 2 other spines; preorbital with astrong 
spine over maxillary posteriorly, and with fine serrations above; scales ctenoid, present on top of 
Iieatl, cheeks, and opemles, head otl~erwise naked; tubes of lateral line ~ingle,  in straight line to base 
of caudal; sevcral fieshy flaps on head, 1 above eye, 1 from lower preorbital spine, and 2 from alorlg 
margin of preopercle. 

Color in  alcohol, very pale brown, whitish beneath; side with 9 broad, deep brown bands, alter- 
nating with narrow brown bands on trunk and posterior portion of head, narrow brown bars from 
below penultimate darsal spine with a narrower brown line on each side above lateral line; lower 
surface of head whitish, without crossbands; spinous and soft dorsal and caudal each with 4 dusky 
brown crossbands; base of anal with 2 broad similar bands, and soft portion of anal with 3 series of 
irregular crossbands; axil of pectoral above with white blotch; pectoral whitish with 10 blackish 
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crossbands: a brown band in front of base of pectoral extending on lower pectoral rays; ventral with 
dusky blotch at  base, outer portion with about 5 dusky crossbands. 

The only exanlple we have seen of this species is the type, No. 50650, U. 8. N. M. (field No. 05030), 
6 inches long, obtained by us a t  I-lonolulrl. 

Pterois s p l ~ ~ r  .Jordan & Evermann, RIIII. 17. S. Fish Comm., XXII, lYO? (April 11, 1903), 201, Honolulu. 

Qenus 216. DENDROCHIRUS Bwainaon. 

Pectorals short, undivided, the rays branched; otherwise nluch as in Plerois. 

Dendrochirtin Swainson, Class. Animal.. 11, 1R0, 1839 (zcbra). 
Bracl i~ms Swainson, 1 .  c., 263 (zebra). 

...................................... a. Membrane of spinouri dorsal connecti~lg lhespinev nearly to tllc tips.. barb&, p. 465 
.................................................. aa. Membrane of spinous dona1 low, between the spines.. .chloreu~, p. 465 

386. Dendrochirus barberi (Steinclachner). I'late I,SXIII, as U. hudsoni. 

Head 2.6 in length; depth 2.5; eye 3.4 in head; snout 3.3; interorbital 5; maxillary 2.1; mandible 
1.8; D. XIII, 10; A. 114 (i; P. 18; V. I, 5; scales 8-52-13. 

Body elongate, compressed, rather deep, the greatest depth at  fifth dorsal spine; profiles of trrink 
above and below inore or less even; head compressed; snout short, rounded; mouth large, maxillary 
nearly reaching below rniddle of eye, its distal expanded extremity equal to half eye; minute teeth in 
bands in jaws and on volner; lips thin; tongue pointed, compressed, free in front; jaws nearly equal; 
anterior nostrils each with a small fleshy flap; interorbital space deeply concave; fifth d q a l  spine 
longest, 1.25 in head; penilltimate spine 5.2; second anal spine longest, 2.1; third anal ray longest 1.3; 
caudal rounded, 1.25; pectoral 2.4 in trunk, reaching below middle of base of soft dorsal, rounded, and 
only membranes between lower rays slightly incised; ventral rounded, reaching base of first anal ray, 
caudal peduncle cbompressed, its least depth 5.5 in  heatl; nasal spines very small, preocular, postocular; 
tympanic and coronal spines present; parietal and nuchal spines forming a single ridge; a ridge of 
spines behind eye above opercle; a ridge of spines below eye, ending in a spine on margin of preopercle; 
2 spines below this also on margin of preopercle; no opercular spines; lnargiii of preqpercle with spine 
projecting down and back; skinny flap (1 above eye equal to its diameter, and another fro111 preorbital 
spine; scales small, ctenoid; head naked except some scales on opercle, rheek, and side above; lateral 
line running obliquely down to base of caudal. 

Color in  alroliol, pale brown or whitish; side with 3 pairs of deep brow11 vertical bands, first on . 
posterior part of head preceded by a deep brown streak fro111 below eye, secontl oil middle and posterior 
part of spinoos dordal, and tliirtl extending out on soft anal and basal portion of soft dorsal; soft dorsal, 
caudal, and anal pale or wliitisl~; meml~ranes of dorsal spines deeply incised in front, eac-11 spine witli 
3 brown crossbands; pectoral grayish with a blackish brown basal blotch and 5 l~lackisli crossbands; 
ventral blackisli with 2 wliitish or grayish blotches. 

The noininal species, I). lttcdsoni, is especinlly characterized by the unspotted soft dorsal, anal, and 
caudal. I t  was thought to be tlistinguished from llei~drochirms barbmi Steimdachner by the longer pec- 
toral, which reaches to below the posterior dorsal rays, but this character is found not to be constant. 

We have 1 specimen, 1.8 inches loiig, fro111 Waikiki, and 4 others, 2 collected by us and 2 by 
Jenkins, all a t  Honolulu, and ranging from 1.8 to 4 inches long. The Albulross also obtained speci- 
Inens a t  Honolulu. 

2teroi.g barberi Steindachncr, Denks. Ak. Wiaq. Wien; LXX, 1901, tai. 111, fig. 2, in the plankton between Honolulu and 
Cape Horn; preliminary description pnblished in the Anxeiger, No. XVI, p. 175, June 27,1900 (Coll. Captain Barber). 

Dendrochirtcs liudsoni Jordan Evermunn, Bull. U. 9. Fish Comm., XXII, 1902 (April 11, 1903), 202, Waikiki, Oahu Island; 
Snyder, op. cit. (Jan. 19, 1904), 636 (Honolulu). 

387. Dendrochirus chloreus Jenkins. Fig. 204. 

Head 2.5 in le~lgth; depth 2.75; eye 3.5 in head; snout 3.75; interorbital 6; maxillary 2.1; mandible 
1.8; D. xrII, 10; A. III, 6; P. 18; V. I, 5; scales 7-54-14. 

Body elongab, conlpressed, greatest depth a t  first dorsal spines; back only slightly elevated; snout 
-.. -- - - - 

aIn our Plate LXXIII, accidentally left incomplete by the artist, the ooular flap is omitted. 

F. C. B. 1903--30 
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rather sliort,, blunt, rounded; mouth large, obliqne; mandible large, slightly produced; maxillary 
large, expanded distally, where its greatest width ip 1.8 in  eye; teeth in broad villiform bands, in 
jaws and on vomer, norle om palatines; tongue rather broad, sharp pointed, free; lips rather thick and 
fleshy; seventh dorsal spine longest, 1.5; penultimate spine 4; dorsal spines free for greater part of 
their length, the membrane extending for nearly half their length posteriorly; fifth dorsal ray longest, 
1.6; second anal spine slightly longer than second, 2.3 in head; caudal rounded, 3; pectoral rather short, 
reaching below base of sixth dorsal ray; fifth and ~ i x t h  rays longest, the lower rays not as long, and 
membranes incised so that extremities are free for short distance; ventral 1.25 in head, spine 2.25; 
caudal peduncle compressed, its depth 3.6; scales rather large, ctenoid; nasal, preocnlar, supraocular, 
postocular, tympanic, coronal, parietal, and nuchal spines present; a ridge of spines below eye across 
cheek ending in a spine on edge of preopercle, and below 2 more  spine^; a ridge of spines from eye 
above opercle; scales rather large, ctmoirl; lateral line sloping obliquely to base of caudal. 

FIG. 204.-Dmidrochi~us chioretin Jenkins; from tllc type. 

Color in life (No. 03446), 6 vertical bands on side dark olive, spaces between dirty white, and red; 
under surface of head rosy; round dark spots on body under opercular flap; axil and spot on inner 
surface of baae of pectoral dark olive; nlarkings on spinous dorsal dark olive and dull red; soft dorsal 
with transverse rows of olive spots surrounded by red, membranes transparent; caudal similarly col- 
ored; anal dark olive; pectoral dark olive with transverse rows of whitish upots on rays;  ventral^ alter- 
nating olive and dirty white; iris red. 

Color in alcohol, niorc or less brown; sideof trunk with about 6 deep t)rown vertical bars, the l a ~ t  
extending down on base of anal; head deep 11rown above, side pale; a deep brown streak from below 
eye; angle of preopercle, and region about, dark brown; blotch above base of pectoral l~lackish brown; 
a brown band across chest; spinous dorsal pale brownish, each spine with about 3 broad brownish 
cross-bands; soft.dorsal blackish brown; rays of soft vcrtical fins with 5 or 6 series of blotrhea or 
spots; pectoral and ventral blacakish, wit11 a number of pale cross-bands; edge of each scale very 
narrowly pale brown. Described from an example (No. 03446) 6.2 inches long, taken at  Honolulu. 
Known on1 y from Honolulu. 
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Besides the type and 5 cotypes collected a t  Honolulri by Jenkins, we have 2 examples ohtainetl 
by otlrselves 2.2 to 6.2 inches long, and a single example o1)tained recently by Mr. Berndt a t  Ilonolulu. 

Drnrlvochivtifi ctilorcrrx Jenkins, Bull. U. S. Fish Conirn., S S I I ,  1902 (Sept. 23, 1903), 498, fig. 41, Honolulu (type, No. 50701, 
U. S. If. &I.; coll. 0. P. Jenkins). 

oenus 216. 8CORPIENOPSIB Heckel. 

This genun differs from Scorp:c*ncc in the absen~c  of palatine teeth. The species are of a larger size 
and more pecwliar appearance. 

Srorpanopia Ncckel, Ann. Wicn IIus., 11, 1840, 15R (tttso{/nll;rn). 
Scorpana Rleckcr, Tijds. Ned. Ind., 111, lRY2, 266 (cliftbol~ix). 
ScorpsnichtA!ls Hlccker, Bijdr. Icht l~ .  Bocro, in  NIL^. Tijds. Ned. Ind.,  XI, 1866, 402 (r~irrhoh.rt.s, not o f  Girard). 

a.  Interorbitnl narrow, its width libont equl~l to or 1csq tli1~11 Ictigtli of  eye. .  ................................. .racopsis, p. 467 
(in. Interorbitnl brond, its width much jirerLtcr t111~n length 01 eye. 

b. Anterior nostril with largc fringed fisp. .  ................................................................. .gibboxo, p. 41% 

388. Scorpmnopsis cacopsis Jenkintl. Plate I,SSI, and Figs. 205 i ~ n d  205a. 

Head 2.3 in length; depth 3; eyeG.5 in head; snout 3; interorbital 6.7; maxillary 2; nlnndible 1.6; 
D. x ~ r ,  lo; A.  rrr, 5; 1'. 17; iT. I, 5; scales 9-52-22. 

Body elongate, greatest depth a t  dorsal spines; back not particularly elevated; snout rather long, 

FIB. 205 . -Scf )~pznop~i~  cacoj))sis jell kill^; from the type. 

with a11 elevated prominence; mouth large, oblique, rn~~ndihle  large, slightly produced; maxillary 
large, its distal expallded extremity broad, cqual to eye; teeth in broad villiforln bands in jaws, those 
on vomer small; no teeth on palatines; tongue small, pointed, free in front; lips rather thick, fleshy; 
eye small, just in front of middle of head; anterior nostrils with short fleshy flap, posterior close 
behind, circular, without flap; interorbital space rather narrow, deeply concave; top of head with a 
square pit, not very deep; nasal, preocular, supraocular, postocular, tympanic, parietal, and nuchal 
spines well developed; a series of spines across cheek, several along preopercje, ~opraocular, and upper 
side of llead; two spines on opercle; third arid fourth dorsal spines longest, third 2.7 in  head, last 3.7; 
third dorsal ray 2.5; second anal spine enlarged, 2.6; pectoral large, 1.5 in  head; ventral 1.6; spine 
3; caudal peduncle compressed, its depth 3.5; caudal 1.75; scales rather large, ctenoid; lateral line 
nearly straight to base of caudal. Described from an example (No. 05297) taken a t  Honolulu. 

Color in  life (No. 03349) rusty reddish brown, blotched and mottled with darker and lighter, a few 
scattered scales white or pale rosy white; top and aides of head similar to sides but darker; under parts 
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of head flesh-rolor blotcl~etl and nlottled with orange red, reddish-brown, and a little yello~visl~; breast 
and belly yellowish white with a little redtlish; posterior part of belly I~lotchcd with brownisl red; 
spinous dorsal mottled brown and clay-white, a ~ lna l l  dark 11lotch on base of second membrane, above 
this a yellowish orange bar across second and third me~nl~ranes, then a very broad brownish bar from 
top of second to base of fifth membrane; membrane of rest of fin pale mottled whitish or clay yellow; 
soft dorsal eimilar, mottled with (>lay white, brownish and rosy; caudal with a broad pale bar at  base 
then a broader brown bar mottled with darker, red and yellowish, followed by a narrower pinkish 
white border, the whole fin freely mottled; anal mottled brown, reddish, whitish, and yellowish; pectoral 
mottled and barred with hrowni~h ,on bafie, follomed by alternating bars of brownish, pale yellow, and 

pinkish, the brownish confined chiefly to upper 
part of fin; ventral8 white, crossed by rosy bars or 
spots, brownish toward tips; iris yellowish-brown, 
with small brown  pecks on outer part. 

Another example (No. 08385) was in life brown; 
belly c:tdrnium with blotches of vermilion and 
brown; lower jaw pale cadmium with 11rown spots 
anteriorly, posteriorly with vermilion spots; dermal 
flaps of lower and upper jaw, and preopercle edged 
with vermilion and yellow, the derlnal flaps ex- 
tending over maxillary and from behind pectoral 
to base of caudal; dorsal marbled with deep brown, 
slightly olivaceous, the narrower markings of cad- 
mium, vermilion and pale blue; pectoral yellow 
with narrow irregular bands of brown a t  top, ver- 
milion toward bottom, outlineti with,brown; ven- 
tral yellow a t  base, then vermilion marbled with 
deep brown; anal same as pectoral; caudal yel- 
lowish a t  base, then a broad irregular band of dark 
brown marbled with vermilion, edge pink 'with a 
few s~nal l  brown spots in  the pink; iris yellowisll 
with radiating marking of dark brown from edge 

FIG. 2058.-,9corpienopas caco]>s&z, dorsal view of hcad. of pupil. 
Color in alcohol, dark brown, mottled with 

blackish, and variegated with dark lines; inside of pectoral variegated with brown, outer portion of 
upper rays l~lackish, also a large blackish brown spot on n~itltlle of spinous dorsal. One example 
(No. 05655) is very pale or whitish i n  alcoliol, ant1 the darker ~nottlings above are purplish. The 
flaps on the mandible are also rather long. 

We have examined 14 ~pecimens, all fro111 I-Ionolulu, 1.3 of which were secured by as. ~ h e ~ ' r a n ~ e  
in length from 7.5 to 19.5 inches. The species is known only from Hor~olulu. 

Scorpxna cookii Glinther, Fiscl~c der Sudsce, 111, tsf. IV, 1874; the drtiwing only, which was madc by Garrett from an 
Hawaiian specimen of the prenent npecics. Thc ltaoul Inland 81)ecies in the real $3. cookii and a good species. 

ScorpienopsZs cacopain Jenkinu, Bull. U. S. Fish Comn~., XIX, 1809 (Jnne 8,1901), 401, figs. 13 and 14, Honolulu (type, No. 
49690, U. S. N. M. ) ;  Jenkinu, op. cit. XXII, IN2 (Sept. 23, 1903) (Honolulu). 

Scorpanopsis cocopsia, Scale, Occ. Papers Bishop Mus., I, part 4,11, fig. 6, 1901 (Ho~iolulu). 

380. Scorpcenopsis gibbosa (Bloch & Schneider). 'fl6hzi; " " Ornokahn." Plate 56a and Fig. ,206. 

Head 2.1 in length; depth 2.75; eye 7.25 in head; snout 3.1; interorbital 4.3; maxillary 1.8; D. 
XII, 10; A. 111, 5; P. i8; V. I, 5;  scale^ 9-42-22. 

Body elongate, greatest depth a t  first dorsal spines; back elevated, swollen, or convex below first 
dorsal spines; snout rather long, with an elevated prominence; nlouth large, oblique; ~naxillary large, 
expanded extremity broad, 6.5 in head; teeth in broad villiforrn bands in  jaws, those on volner small; 
no teeth on palatines; tongue small, pointed, free in  front; lips rather thick, fleshy; eye small, a little 
in  front of middle of length of head; a deep pit below eye; top of head with deep square pit just 
behind interorbital space; anterior nostril with broad fleshy flap; posterior large, without flap; four 

a Scorl)beno1)sis calocala on plate. 



SCORPANOPSIS CATOCALA JORDAN & E V E R M A N N .  TYPE. 
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spines on side of snout abo1.e antc~rior nostril; preoct~lar, supraocular, postocular, tympanic, parietal, 
and ~luchal  s p i ~ ~ e s  present; a series of spines running across cherk l)elo\v eye; several large spines on 
lower part of prropercle; several spines on operclr; side of head above wit11 tnarly SIII:LII spines; snpra- 
scapular with several s~nal l  spines; dorsal spines rat l~er  strong; third longest, 3.75 in head; last dorsal 
spine 3.8; second dorsal ray 2.7; seco~ltl anal spine enlarged, a little longer than the thirtl, 3.4 in head; 
first anal ray longest, 2.4 in head; caudal roumdetl, 2 in  Ile:~d; pc~ctoral large, lower rays thick, fleshy, 
curved inward; sixth pectoral ray 1.7 in h(\atl, lowrst 3.7; 1)nsc. of pector:~I broatl, 2.25; ve~~tr:tl spine 
strong, 3.1 in heacl, second rap longest, 1.9; tllc, innermost rap joinrd by a 1)roatl t~rtln~brnne to belly; 
caudttl peclnncle (-o1111)r(~ss~i1, its tle1)tll 4 in  lliml; 11c>:~cl :mi1 I)oilp wit11 many fringtlcl fleshy flaps; 
scales motlrratrlp I:lrgcl, c,tc.noid. 

Color in life (tic.111 No. 0:3:382), (~sccssivc~ly n ~ o t t l ~ d ,  stre:tkcd, ancl spottetl; body darlr purplish 
brown or c*laret sllad(~t1, the sl):~r('sgray t i~~gc t l  wit11 ~nl l )hnrp  yello\v; I~ratl  :tll dnll bro\vn, Haps rolored 
like the spacscl about; 1)(.11y to :t?till:~ry region ~rhitish wit11 r.c~lic3nl:ttior~s : ~ n d  irregnlar 111:trlcs of y(~Ilo\\~is11 
olive; nxillary rt'gion wine-brown, linc.ly 111ottlet1 wit11 yc.llo\visl~ whit(> in strc~:tles :u~tl spots; a fe\v 
round 1)lack spots bc,l1i11(1 : L I I ~ ~  in :l\[il; i n s i ~ l ~  of ~(~*101.:11 \vith :L I:n.ge jrt-l)l:~c.lc i)lotc.i~ :it upper part of 
base, bordered wit11 orange; :irountl this :t lttrgcl ycllo\v arru, then (i oblong black spots on the Inern- 

FIG. L?OIi.-Sc~rrrp:r?tn11~i~~ !iillbnwri (lilorli Sc>llnt*irlr.r); nftrr Giillthrr. 

111.anes of upper raps abort, tl~i(l(llc>, t11t>n :L 1)ro:ttl ros~-red 1)~11t1, fatling into viulrt I)elon,, the rinz pray; 
ventrals bright l)ro\vn ant1 gray, re11 s11;~tlt~tl OI I  i n ~ l r r  fncac.; insitlt, o f  I)ranc-l~io~trg;LIs mlnlon-color, 
stripe(1 wit11 wl~ite, i11e I I I ~ I ~ I ~ ) ~ R I I ( + I  y ( ~ l l o ~ ' :  I I I ~ I I I \ ) ~ ~ I I ( ~ S  of 111)l)c~ j:r\v s : r I~~~o~~-(*o lor  tnottlecl \\:it11 light 
yrIlo\v; lip of nl)l)t3r j:l\v or:ungc3, \\ i t11 :I goltlrn ~'i~lgc' tiivicling :t tri:u~gnlnr spot oi indigo-blne between 
~ o 1 1 1 ~ r .  : I I U I  1)r(~11r:txill:~ry; :I golt1(>11 I~II( ,  on (~:u#l) sitle in fro111 of l):~I:itin(>+; tip of to11gntx Iigllt yc~llo\~,; 
:t tri:t~~gr~l:ir i~~iligo-c~olorctl spot I)cbl~i~~tl t t ~ t ~ t l ~  of tip of Io\vcbr j:~w; :~goltl(.~r strc>:lk I)(~l~itltl i t  0 1 1  nlc~111br:~11e 
l)c.forc. tonguc.; lo\vc,r lip s:tl~t~on-c~olor, cxsl)c~ci:~lly I)c~hintl, \vlrtxrcb I~idtl(br~. 

Color. in :~l(.ol~ol, tlarlc 1)nrplis11, 1)~11tif11llp 111ottl(~(1 \vitl~ dnsky :lntl il:irk(~r; I~cxn(l n~ottlc~d above 
with tlnsky; lins with 111:uny fin<, tlr~slcy :~11(1 l)ru~711 wavy lines: 1 ) : ~ s ~  of pe14ort11 1)nth orltsitle :t11<1 
insidc I)l.o\rrnisl~, t11(, 1:1tl(~ v:u.icy:~tc>tl \villi \vhitct ant1 I)l:l(olcihl~ 1)ro\v11; 011t(ar ~)ortic>tl of inside of 
pevtornl cwvc.ring first 6 rays wit11 it snitw of I)ro:~d 1)l:tc-lrislr s1)ob; vc~1111':iIs 111ore or less l)ro\\~nis11, 
vl~rieg:ttc,tl \vit11 grtty ant1 \vl~itisI~; I)t~(iy \vhitis11, 11101tl(~d wit11 ~ ) i ~ l ( x  I)ro\vn; edges of I)U(-CBI folds; 
insidt. of ~llonth, tl(bel) pcllo\v; :t tlrc~p I)lnca lrlot1.11 tlirrctly bt4lind tt~111 in front of e:1(*11 ja\r. 

This spcv*ics I\~:IH ol>taintatl botll :it ITonolnln :~r~ t l  I lilo, : I I I ~  :tpl)ears to 1)e 110t ntl(bolntnon. Oar 
cwllrc-tions c-ontain 8 oxc-c~ll(~n1 es:ttr~pl(.s, ! ? f ron~  Ililo : I I I~ I  1; fror~r I lonolnlu, (i to !).5 incI~(>s long. 

Scorpu2?rn gibhrrsa Illooll & Scllllc.idfrl', Synt. Irlllli., 1!l", 111. . I . I ,  1801, "habitat in 'America." (iiiiltlicr, I'ist.11~ drr'SiiAsee,III, 
79, pl. 1.111, 1874 (I'elcw, Society ~cnd Nt~vigtltor isltl~irls); Slc~i~l~ltlc~hucr,  1)enk.r. .4k. \\'iss. \\'ien, I , S S ,  1900, 491 
(IIonolulu). 
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Scorprenn ?lcsognllica Cuvier R; Valenciennes, Hint. X'nt. I'oisri., IV, 315, 1829, Isle of France; Iineakel, Ann. Wien MIIS., II, 
1840, 159. 

Scorprenichthys gibbosnx, Bleeker, Nat. Tijds. Ned. Ind., XI, 18.X, 402. 
Scorpmopsi~gil~bosus, Blocker, Imum. Spec. Pisc. Arch. Ind., 41, 1859 (Snmntra; Xias; Amboyna; Rnnda). 
Scorpana diabolua, Kner, Nornra Finch.. 117, tab. 6, fig. 1 (not of C. 't V.) ,  in Zoologischer, I, 186.5. 
Sco?pznopniz diabolax, Fowler, I'roc. Ac. Nr~t. Sci. Phila. 1900, 615 (Nonolnlu). 
Scor~~mzopsis eatocala Jordan & IIvermaml, Bull. U.S. Fish Comm., XXII, 1902 (Apr. 11,1903), 201, Honolulu (Hilo); Snyder, 

op. cit. (Jan. 19, 1904), 636 (Honolulu). 

Genus 217. IRACUNDUS Jordan 8 Evermann. 

Allied to IIelicoZe~zus and Pot~linus. Body rather elongate, c-ompressed, corered with small, weakly 
ctenoid scales; fins not scaly; head not depressed; for~nc.tl as i~i.~Ye'ebo,uiode.p, the spines moderately 
developed; head and body with derrnal flaps; teeth on jaws and volner, none 011 palatines; dorsal fin 
deeply divided, the spines 11 or 12, the fourth n111ch elongate; pectoral rays undivided; anal rays III, 

5 or 6; ventral rays I, 5; c~autlal rounded; ~ e n t  a t  base of firfit anal spine; air-bladder obsolete. 

Irart~7~dus Jordan & Evcrmtn~n, B1111. IT. S. Com~n., XXTI, 1902 (July 9, 1903), 209 (xignzf~v). 

390. Iracundus signifer Jordan & Ihermann. Fig. 207. 

Head 2.4 in length; depth 3.2; (lye 4 in 11earl; ~naxillary 2; 1). x, 1, 9; A. 111, 5; P. 17; V. I, 5; 
::tales about 9-55-30, about 45 pores. 

Body rather elongate, ~noderatelp compressed, the head conic, not depressed; ~noutli  large, 
oblique, the lower jaw sliglitly projecting, the maxillary reaching to opposite posterior margin of 

Fro. 20i.-Irnriin~Zna s;q?~ifr). Jordan Q Evcrmrrnn; from the typr. 

pupil; teeth in moderate hantls in the jaws, tlie inner teeth in  the upper jaw slightly largest; vomer 
with small teeth; palatines toothless; interorbital area tleeply concave, little wider than pupil; spines 
on top of head low a r ~ d  rather sharp, ninth as in Sebu.utoderc; preoculur, supraocwlar, postocular, tynl- 
panic, occipital, and nuchal spines present; a ridge with 2 spines outside the tympanic spine; preor- 
bital moderate, about as wide as eye, with a sharp spine turned forward and a blnnt spine turned 
backward; suborbital stay a narrow, sinlple ridge, reaching base of preopercular spine, which is 
straight ant! very Short; 3 lower preopwcnlar spine8 reduced to blunt points; opercle with 2 slender 
diverging spines, the upper the larger, their points not reac'liing edge of membrane; head wit11 nulner- 
ous broad, fleshy flaps; a fringed flap a t  tlie nostril, 2 on edge of preorbital, 2 on lower limb of 
preopercle, and a high fringed flap above eye, about as long RS pupil; sniall sinlple flaps on the clleek, 
the end of the maxillary, and elsewhere on head; large pores on lower jaw, under suborbital stay, and 
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elsewhere; opercle and upper part of cheek \vitll rudimentary embedded scales; jaws naked; top ol 
head scaleless, occiput coveretl with thin skin and scarcely depressed; gillrakers very short, thickish, 
and feeble, all but about 6 reduced to mere rudimenb; no slit behind last gill; body covered with 
small, close-set scales, which are slightly ctenoid; st.ales on nape small, on breast minute; lateral line 
conspicuous, provided with dermal flaps; numerous scattered flaps on sides of body. 

Dorsal fin very deeply notched, the spines rather slender, pungent, tht. first a little longer than 
eye, the second and third subequal, about half longer, the fourth greatly elevated, 1.6 ill head, allllost 
twice height of third and fifth, whic,ll are subequal; sisth, seventh, and eight11 hlightly longer than 
fifth, tenth very short, eleventh half length of fodrth; soft dorsal high, the longest rays nearly half 
head; rays of all the fins scaleless; caudal long, roundetl, 1.4 in 11eatl; anal hip11, the spines graduated, 
the third a little longer than sec*ond, which is 2.6 in head; longest soft rays 1.8 in head; pectoral with 
the rays all simple, the  longest 1.2 in head, lowest rays shortenetl and tl~irkencad; \,eutrnl fills inserted 
below axis of pectoral, rather long, 1.0 in head, not quite reaching aual, inner rnys ~vell free. 

Color, pale in alcohol, doubtless vermilion rccl i11 life, the flaps on body pinkish; :L single jet-black 
spot about half diameter of pupil near tip of membrane between second anti third spines of tloreal. 

The only exa~nples known are the type, No. 60880, U. 8. N. RZ. (iieltl No. (i3.5\, a specilnen 1.2 
inches long, tnken by us on the coral reef itt I-lonolnln, ant1 a spec-inlen 3.!3 inches long recently obtained 
by Mr. Berndt at Honolulu. 

Iracu?~dun ai!/u[fel'Jordnn YL Everu in~~~ i ,  H1111. U. S. Fiul~ Comm., SXIT, 190" (dilly 9, 1903), 210, Honolulu. 

Qenas 218. TENIANOTUS LacBpbde. 

Head and body high, strongly compressed, with rudimentary sc~ales. which are concealed upon the 
skin; the skin roughened; mouth oblique, inoderately \\ride; jaws \vith a band of velvet-like teeth; 
vonler and palatine without teeth; several of the bones of the head armed with prominent spines. 
D. XI or XII, 10 to 12; A. IIr, 6; dorsal fin very high; no pectoral fin appendages. 

Small fishes, which are rare in the Easttlrn Archipelago and in the South Sea. 

Tlt.nianotus LacbpBde, Hist. Net. I'oiss., iv, 504, 1802 (C.iarawthux). 
Les Tanianoles C ~ ~ v i e r  8 Valenciennes, IIist. N~rt. I'oiss., iv ,  371,1829. 
Tznionotus Agusuiz, Nom. Zool. Index, 560, 1846 (corrected spelling). 

391. Tmnianotus g a r r e t t i  Giinther. 

D. XI, 12; A. 111, 6. Of this species 1 have only the drawing by Mr. Garrett; it appears to be 
different from Txaiar~otus triacantl~z~s, not alone in  tho somewhat different fin fo rn lu l~ ,  but on accoullt 
of the much shorter second dorsal spine, which equalu the length of the third; the nle~nbrane between 
the dorsal and anal fin is also much shorter. (Giinther probably means the inembralie between the 
dorsal and caudal, a stateinent which is not borne out by his drawings; the shape of the head was 
probably not drawn quite true to nature.) Color (in plate) pink, the belly bluish, with white spots; 
fins pinkish, nlottled with darker. (Glinther. ) 

!&nianotus ya~rctti Gdntlier, Fische der Slid,qec, iii, 85, pl. 57, lig. 0, 1874, Sandwich Islands. 

Faillily LXXX\'l. 13EMBliIl).%. 

Head not very depressed, armed nud scaly on the sides; body covered with rather small scales; 
2 dorsals of nearly equal development,, the first with 9 to 11 spines; ventrals thoracic, but inserted a 
little before the  pectorals, with 5 soft rays and 1 spine; no pectoral appendages; villifornl teeth in 
jaws, on the vomer and the palatine bones; 7 brtlnchiostegals; air-bladder none. 

The single Hawaiiau genus and species of this family are fully described in Section 11. 

Family LXXXVII. Pl3RISTEDIII)&.-The Deep-water Gurnards. 

Body elongate, fusifor~n, covered with bony plates, each of which is armed with a strong spine; 
head bony; each preorbital produced into a long flat procew, which projects inore or less beyond the  
mouth; mouth small, inferiol*, like that of a ~turgeon; teeth none; lower jaw provided with barbels; 
gill-membranes separate, ilarrowly joined to the isthmus anteriorly; gillrakers sleuder. Dorsal fin 
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continuous or divided. Pectoral fin short, with the 2 lowermost rays detached. Ventrals I, 5, sepa- 
rated by a broad, flat area. Air-bladder silnple. Pyloric ceca about 10. Color ienerally red. 9eep- 
sea fishes; 2 or 3 genera and about 13 species known, bearing some resemblance to young sturgeons. 

Genus 219. PERISTEDION LacBpbde. 

Barbels large, fonning large fringed tufts a t  angles of mouth and on lower jaw; dorsal fins 2; 
characters otherwise incaluded above. 

The 2' Hawaiian species of this genus are fully tlescrihed in Section 11. 

Peristedion LacBpBde, Hist. Nnt. Poiss., 111, 368, 1801 (rr1ularni~rt~eulc1pl~~u~1~~1~). 
Perastethua Kaup, Proc. Zool. Soc. Lond. 1859, 103 (ralnphrtrrl11.u); nmer~ded spellitig. 

Family LXXXVI 11. HOPLICI-ITHYII)E. 

Head broad, very depressed, with the snont ~)roduced ant1 roundcci anteriorly, strongly armed, 
and with the upper surface and sides bony; back and uides of the body covered with bony plates; 2 
dorsals, the first 1nuc11 shorter than the seconcl; no 1)ectoral fila~nentu; ventrals inserted a little before 
the pectorals; minute teeth in the jaws, on the volner anil the palatine bones; air-bladder none; 
pseudobranchir~ present. 

Genus 220. HOPLICHTHYS Cuvier Bi Valenciennes. 

Characters of the genus in(-luded above. 
The 2 Hawaiian species of this genus are fully described in Section 11. 

IToplichthya Cuvier & \'alencient~es, Hist. Nut. I'oiss., IV ,  266, 1829 (lanyxdovfli). 

Family LXXXIX. CEPHALACANTHI1)Z. --The Flying Gurnards. 

Body elongate, subquadrangular, tapering behix~cl; head very I)lunt, quadrangulm, ita surfare almobt 
entirely bony; nasals, preorpitals, suborbitals, and bones ol top of head united into a shield; 11uchal1)art 
of shield on each ~ i d e  produced backward in a bony ridge, ending in a strong spine, wl~ic*h reacohes 
past front of dorsal; interocular space deeply concave; preorbitals forming :r projecting roof above the 
jaws; preopercle produced in a very long, rough spine; cheeks and opercles with slnall scales; opercle 
smaller than eye; gill-openings narrow, vertical, separated by a very broad, sc-aly isthlnus; l,st>u(lo- 
branchie large; gillrakers minute; month srnall, lower jaw included; jaws \\ it11 grannlar teeth; IIO teeth 
on vorner or palatines; srales bony, strongly keeled; 2 serrated knife-like appc>ndages at base of tail; 
first dorsal of 4 or 5 rather high flexible spines, the first 1 or 2 spines nearly free from the others; an 
inllnovable spine between the dorsals; anal i n d  second dorsal sl~ort,  of slender rays; caudal small, 
lunate; pectoral fins divided to tlie base into 2 part,¶, the anterior portion ttbout as long as the head, of 
about 6 rays, closely connected, the posterior and lareer portion Inore than twice length of head, 
reaching nearly to caudal in the adult (Dactylop1eru.o) ; ~ n u c h  shorter in the young ( Cq1lraltrca7ithus) ; 
theee rays very slender, si~liple, far apart a t  the tip; ventral rays I, 1, the lclng fins pointed, their 
bases close together, the inner rays shortest; air-bladder with 2 lateral parts, each with a large 
~nuscle; ltyloric cutca nulnerons; vertebra? 9 +13=22. Warm seas; the adult able to more in the air 
like the true flying-fish, but for shorter distances. One genus and 2 to 4 species. 

Genus 221. CEPHALACANTHUB LaoBpbde. 

Characters of the genus included with those of the iarnily. Four species known-C! roliia~ls 071 

both coastv of the Atlantic, C. spi~~tcrella in the East Indirs, C. pelerse~~i fro111 Japan, and one from t l ~ e  
Hawaiian Islar~ds, East Indiee, and Japan. 

Cep'ephalacu~rlhua LncBpBde, Hiyt. Nut. I'oiau., II!, 323, 1802 (spi?~urdla).  
Daciyloplerua LacGpkIe, 1. c., 111, 325, 180" (p i rcc~~c t l t r=~~ol i f~rsa) .  
Gonrcephalua Oronow, Cat. Fir~hes, Ed. Qruy, IM, 18j4 (rr~acrorephulua=oolitans). 
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392. Cephalacanthus orientalis (Cuvier & Valenciennes). "Lola-oau." Fig. 208. 

Head 4.1 i11 length; depth 5.5; snout 2.5 in head; eye 4; mouth 2.5; maxillary 2.2; n~andible 2.3; 
interorbital 2; D. I-I, IT-1-8; A. 7 ;  P. 33; \'. 5; scbales 47,-21. 

Body elongate, depressed, rather broad, lower surface flatte~~eil; head broad, dqmessed, quad- 
rangular; side of head above produced backward in a long bony shield till below fourth dorsal spine; 
snout short, rounded, obtuse, slightly prodnced; eye midway between tip of snout and gill-opening, 
elevated; bones about orbit thicak, those above rle~ruted, ~rlouth inferior, ~naxillary reacbhing nearly 
below 111iddle of eye; lips thick, fleshy; teeth l)lu~lt., s~llall, in bands in jaws, 11onc on vomer and pala- 
tines; tongue broad, thick, rou~ided, 11:lrdly free; anterior nostril uritl~ small fleshy rim, posterior 110s- 
tril higher, without rill); interorl)ital spare broad, deeply convex, f la t te~~ed in the ~niddle; a spirle 011 

lower surface of heat1 poiuting barkwart1 over preopercle; preopercle ending in a long poi~~tei l  spine 
which reaches nearly to the origin of the rentrals; dorsal spines rather slender, first very long, 2.8 in 

trunk, its base nearly midway between posterior magi11 of eye n11t1 gill-ol~e~~ing, 2 free ~ p i n e s  in front 
of dorsal; second dorsal spine very ehort, third much lollper, and folirtl~ 1.5 ill head; last dorsal wpinc 
short, keel-like; origin of soft dorsal n little in advanre of ~niddle of space between base of first dorual 
spine and bpse of caudal; anal short, ~ r i thont  spines, and its origiu nearly ~nidway between babe of 
caudal and gill-operling, or a little b e h i ~ ~ d  origin of soft tlormal; c*audnl truncate, about 1.2 in head; pec- 
toral large, very elongate, reaching tip of caudal, ends of the long median rays ending in rather short 
filaments; ventral originating just behind base of second doreal spine, a ~ ~ d  not reac-hing anus, 1.2 in 
head; anus with papilla; caudal pedurlcle long, depressed, its length nearly equal to head; scales large, 
each with a keel, so that longitudil~al series are formed; lower side of trunk posterior to a r~us  u.ith 4 
of the keel-like scales enlarged, the last on base of caudal below, also a keel-like scale on upper base of 
caudal. Described from an example (No. 04088) taken at  Hilo. 
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A fresh specimen (No. 03433) frorn I Ionolu l~~  was drab above, white below; orange spots less than 
pupil over top of head ant1 dorsal portion of body; 4 transverse bands of golden on caudal fin; pectoral 
covered with dusky golden spots smaller than pupil anteriorly, larger and less distinct posteriorly; a 
bright bracket-shaped yellow band on upper side of dorsal about one-third distance from base to top, 
concave side toward base; spinous dorsal lnenibrane olivaceous with dusky golden spots; soft dorsal 
lnernbrar~es transparent, rays with alternating white and olive areas; ventrals golden; anal transparent 
\\,it11 gol(1en color on rays. 

Color in alcohol, dull purplish brown, with rather large dark round spots on t l ~ e  bark, lower 
surface whitish; spinous dorsal and l~ectorals blackisli, median and basal portion of the latter first 
\\ hitish, then running into grayish out on fin; pectoral with blackish and grayisli spots. 

We have exan~ined 6 examples from Hilo, 3 fro111 Honoluln, and 1 from Molokai, ranging ill 
length from 8.5 to 14 int~hes. 

One s1)ec:imen was obtained by Doctor Jenkins a t  IIonol111u in 1889, and the Albatrosu collected 
specirneris a t  Honolulu; Puako, Molokai; Ha~lalei Bay, Icauai; ant1 Lahaina, Maui. 

I)act!/lo]~tr~fcx ori(?rtrclix Cllvier B Valellcienncq, Hist. Nat. I'oiss., IV, 134, pl. 76, 1829, Indian Ocean;'Guuthcr, Fisclle der 
Sudqcr, 169, 1877 (S~~lldwic-11, Society, ulld I'numotn isl~~ncls); Steindach~~er, Denks. Ak. Wiss. Wien, LXX, 1900, 
498 (11ot1ol11111). 

I)aclylopterttsjaponi(*r~h Bleeker, Nnt. Tyds. Ned. Ind., VI, 1864, 396, Waka, Japan. 
I)ccrt!/loplrrus cl1c<ropIrthnh1?b8 Blc~ker ,  Nut. Tyds. Ned. Ind., VII, 1854, 494, Banda; Neira. 
( ep'r ilacanlhus ori~~~ttrlis,  Fowler, Proc. Ar. Nat. Sci. Phila. 1900, 516 (Sundwich Islands): Jenkins, Bull. U. S. Fish Comm., 

XXII, 1902 (Sept. 23, 1903), 499 (Honolulu); Snyder, op. rit. (.Tan. 19,1904), 636 (Ho~~olulu;  Puako, Molokai; Hanalel 
Buy, Kauu~;  Lahui~~a ,  Ynl~i).cr 

Suborder TRACHINOIDEI.  

Ventrals typically I, 5, jugular, sornetirnes with the rays reduced; nostrils, jaws, shoulder-girdle 
and suborbital normal; scales various; gills 3.5 or 4; dorsal spines comparatively few; soft dorsal and 
anal fins long; tail diphycercal. 

tc. IIypercoracoid pierced by a foramen. ................................................................. I>teropaurid;e, p. 474 
aa. Hypercorucoid without foramen. 

b. Preopercle entire; operclc und subopercle reduced, each consisting of a nearly straight, ~hurp ,  simple spine; gill- 
openingy wide; no ltrteral line ................................................................. .Ifarpaglferidte, p. 477 

bb. preopercle armed with a strong spine; gill-ope~linga small; lateral line present. ................. Callionymidz, p. 477 

Family XC. PTEK0PSARIL)S. 

Body oblong, rorered with scales; veritrals I, 5, jugular; hypercoracoid pierced by a foramen; no 
gubocular lamina. Species numerous, n~ostly tropical. 

a .  Gill-membranes united, free from the isthmus; dorsul notched, 11ot sephrate. 
b. Palatines without teeth; middle spines of dorual highest; ctiudtrl fin deeply forked. ...................... Oaurua, p. 474 
bb. Palati~le> with teeth; lust spines of dorsal highest; caudal fin not forked.. ........................... .ATeopercia, p. 476 

aa. Gill-membranes nearly separate, free from isthmus; dorsal fins separute. 
c. Maxillary with a fleshy flap at  its tip; preopercle with 2 small spines at  its angle; opercle with 2 spines. 

Bembropx, p. 476 
....................... ec. hlaxillary without flap; preopemle entire; opercle with 1 distinct spine.. .Pteropaaron, p. 476 

Oenus 222. OSURUS Jordan & Evermann. 

This genus is allied to Puruprrcis, from which it  differs in having the caudal fin deeply forked 
instead of truncate. 
Oaur?~s Jordan & Evermsnn, Hull. IT. S. Fish Comm., XXII, 1902 (Apr. 11, 1903), 206 (lJfcruperci8 achauinalundi). 

u Cotks plamentonus Sauvuge in V~rillant & Sanvage, Rev. Mag. Zool. (3), 111, 1575, 279, described from the Huwaiian . 
Islands, seems to be Qymnocanthus intermedir~s Schlegel, a common Japanese species, and belonging to a group which does 
not occur in  Hawaii. 
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393. Osurus schauinslandii (fteindachner). Figs. 209 and 209a. 

Head 3.25 in length; depth 4.8; eye 4 in head; snout 3; iiiterorbital 6; lnaxillary 2.25; mandil)le 
2.1; D. IV, 21; A. 18; P. 16; P. 7; srales 7-60-13. 

'Body elongate, compressed; heat1 rather large, its depth 1.5 in length, width 1.4; upper profile of 
head convex, gently rising from snout to nape; snout rather long, broad, convex;  non nth large, 
slightly inclined, maxillary reaching a little beyond front nlnrgin of eye; lips rather broad, flest~y; 
teeth ininute, in rather broad bands in jaws, with an outer series in each slightly enlarged; c&nlarped 
canines in front of both jaws, ant1 several on side of each rnmus of mandible; vainer wit11 a c-rescentic, 
patch of nlinute teeth; nostxils very stnall, separated a little, anterior with slight elevated rim; intrr- 
orbital space rather narrow, flattened; operrular lnargin with a  harp spine above, lower spine \I itl: 

F I G .  ~ ~ ~ . - O S I L ) . U X  ~ r h a ~ ~ i ~ ~ s l u ~ ~ d i  (Steilldfirl11l~'r); nftcr Strinilr~cl~~irr. 

denticulations; gill-opening large, membrane broad, adnatc to isthinus; scales sn1all, c-tenoid; occiput, 
cheeks, and opercle rovered with sn~al l  ctenoid scales, head otherwise naked; lateral line superior a t  
first, then gradually sloping down to base of caudttl; dorsal spines robnst, strong, third longest, with 
rather broad fleshy flaps; dorsal my8 slender, flexible, anterior longest, second 2.75; anterior anal rays 
longest, third 2.75; caudal elongate, deeply forked, lobes equal, 3.6 in head; pectoml with median 
rays longest, 1.5; ventral pointed, 1.4; c-ttudal pedullc-le co~npressed, short, it8 depth 3.3 in head. 

Color  hen fresh (No. 03434) with 1)lark spot8 on dorsal An surrounded Ily red; scarlet lines fro111 
snout through eye bordered on each side with yellow; f i r ~ t  doma1 bright opaque scarlet, with dark 

FIG. 209a.-0m~rus urltn~rinsln?adi (Rtei~ldnrhner). Type of 1'arapcrcispter.roxtiyma Jenkins. 

blotches near base; ~nembranc of second dorpal transparent, rays yellow and rosy; outer margin of 
anal rosy, inner portion transparent; blotclies on sides rosy, the upper row darker. 

No. 03032 in life was rosy on head and body; belly white with pale yellowidl-white extensions 
into the rosy of side; cheek rich rosy; opercle and side of snont with some yellow; lower jaw and 
throat yellowish-white, the jaw tipped with orangc3; a few dark rosy spots on top of head; dorsal white 
with a series of about 10 brownish-black blotches toward outer part of membranc~s, each surrounded 
by faint yellow; ~nembranes of first 3 spines black a t  bas<, reddish orange above; anal pale orange; 
caudal reddish orange, distal haif of lo\rer lobe black, and 2 rather distinct red spots a t  base; pectoral 
pale rosy, yellowish a t  base, and in axil; vehtrals pale yellow; iris rosy. 
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Another example had a bright scarlet and yellow stripe, from tip of snout through eye and on 
back, being distinct as a scarlet line in each of the dark quadrate blotches to base of caudal; caudal 
yellowish, with pearly blue cross streaks of spots; lower lobe red, the distal half black; spinous dorsal 
black, edged with scarlet; base and axil of pectoral golden. 

Color in alcohol, pale brown, a little darker on head; about 8 broad brown saddle-like blotches 
across back; top of head brownish; a white line running from tip of snout to eye, arid continued on 
postocular region above opercle; spinous dorsal with a large blackish blotch on middle and bmal 
portion; about 10 blackish spots in a ~ingle eeries along upper portion of  oft dorsal; caudal with 6 
vertical series of whitish dots; anal, pectoral, ant1 ventral pale. 

This species, described originally from IIonolnlu, is quite common at that place, and we have 
specimens aluo from I-Iilo. Twenty-two examples esaniined are 4 to 5.5 inches long. 

Prrcis srhauinslu?bdi Stcindaclrrrer, Anzciger Ak. Wi.%. Wien. No. XVI, J~rnc  27, 1900,176, Honolulu; Steindnrl~ner, Denks. 
Ak. Wiw. Wien, LXX, 1900, 490, pl. 111, fig. 5 (Eonolullu). 

I'urapwcis ptaoatiynrc~ Jenkirrs, Bull. U. S. Fi.sl~ Con~m., XIX, 1899 (.lnne 8,1901), 402, fig. 16, Honolulu (Type, No. 49701, 
U. S. N. M. Coll. 0. P. .Jenkins). 

Osur~rs nchauinsla?~di, Jenk i~~x ,  Br111. 11. 8. Fislr Comor., XXII, 1902 (Sept. 25, 1905), 505 (Honolulu): Sripder, op. cit. (Jan. 
19, 1904), 636 (Nor~olr~lu). 

Oenna 228. NEOPERCIS Steindachner. 

Palatines with teeth; dorsal scarcely notched, the middle spines not longer than the posterior 
ones; dorsal rays r, 23; a .  20; scales about 60; otherwise essentially as in I'araperck. 

The single Hawaiian species of this genus is fully described in Section 11. 

Pal.aperci8 Steindachner, Iclith. Beitr., XIII, lW8, 1072 (i.arrisuyi); not of Bleeker. 
iVeopercis Steindachner, Fisnhe Japuns, 111, 1884, 219 (ra~asayi). 

aenns 224. BEMBROPS Steindachner. 

Head strongly depressed, the snout spatulate; mouth long, subhorizontal; teeth in jaws and on 
vonler and palatines; ~naxillary wit,h a fleshy flap or barbel at tip; eyes very large, half lateral; opercle 
with 2 spines; aligle of preoperc-le with 2 snlall spines, at least in Japanese species; preorbital entire; 
gill-opening very long, with 7 hranchiostegals; pseudobranchie preeent; ventrals jug111ar; dorsal fins 2,  
well separated; belly flattened, back cbonvex; scales rather large, finely ctenoid. 

Srnall fishes inhabiting deptl~s in Asia and America. The single Ilawaiian species fully described 
in Section 11. 
Beinbrope Steinduchner, Sitzgber. Wien, LXXIV, i ,  211 (Ichth. Beitr.), V, 1876, 163 (caudiniacula). 
Ilypsicometen Goode, I'roc. U. S. Nut. hlus., 111, 1880, 347 (gobioidea). 
Hathypercis Alcock, Journ. AAat. Soc. Bengal, LXII, 1893, 2, 177 (plutyrhyschua). 

Oenas 226. PTEBOPSARON Jordan & Snyder. 

Body subcylindrical, depressed anteriorly, covered with large cycloid scales; lateral line continuous; 
head depressed, flattened anteriorly; snout produced, broadly sptttulate; mouth large, the jaws sub- 
equal; maxillary without barbel; teeth small, on jaws, vomer and palatines smc;otl~; eyes very large, 
largely vertical in range, separated by avery narrow ridge; suborbital very narrow; cl~eeksand opercles 
scaly; preopercle rounded, entire, but with lnucous tubes near iB edge; opercle with a partly corlcealed 
spine before iB lile~nbranous tip; gillrakers obsolete; gill-membranes separate, free fron~ the isthiliu~; 
dorsal fins separate, the first short, but sometimes greatly elevatetl; second similar to anal; caudal 
convex; ventrals I, 5, well separated, a rliornbic area before them, inserted before pectorals, the inner 
rays longest; pectorals normal; lateral line simple, median. This genus is allied to Belnbrops, from 
which it differs ill the absence of a fleshy flap on the maxillary. 

The single Hawaiian species of t h i ~  genus iu fully described iri Section 11. 

Pteropnarmb Jordan & Snyder, Proc. U. 8. Nut. blus., XXIV, 1902, 470 (euola?~s). 
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Family XCI. CHAMPS0I)ONTIDW. 

We place provisionally in a separate family a single genus, Cl~atrtpaodoti, apparently allied on the 
one hand to Uranoscopus and on the other certainly to the Chiasmodorctid~, with which Doctor Bou- 
leriger places it; but the real affinities of C'liiasinodon are equally uncertain. The family characters are 
included below. 

Genus 226. CHAMPSODON Qtinther. 

Body rather elongate, fusiform, covered with snl?ll, rough, warty, scarcely imbricate scales; belly 
naked; heat1 flat above, with \,ertic*al sides; cheeks and snout scaly; eyes rather small, high, and near 
together, mostly directed npward; a small cilium over each eye; mouth large, very oblique, the lower 
jaw projecting; both jaws with slender teeth of unequal size, some of those belo~v longest, many of 
them long, slender, depressible canines; a few teeth on vomer, none on palatines; upper jaw with a 
douhl(~ notch a t  tip; preopercle with a strong, carved spine a t  i h  angle, the spine about as long as eye, 
the ascending ljlnb witli small teeth; opercle rounded, unarmed; preorhital broad, with a flat, three- 
lobed spine; top of head with a low riclge on each side from snout to nape; gill-openings wids, the 
gill-melnbranes separate, frer from the isthmus; isthrnus long and narrow, not forming a hump; gill- 
rakers slender, of moderate length; gills 4, a slit behind the fourth; suborbitals not dilated; lateral 
lines 2, the lower curved upward over pectoral, both with lateral vertical branches; the cross-ro\vs of 
tubes on the 1)ac.k more conspicuous than the lateral lines; dorsal fins 2, the first short, thc second 
long, similar to anal; pectoral srnall and narrow, placed high; ventrals I, 5, the lniddle rays longest, 
inserted befpre pectorals, but joined to the shoulder girdle by ligament only; caudal forked. 

The single Hawaiian species of this farnily is fully described in Section 11. 
Cltarnpsodou Gitnther, Proc. Zool. Soc. Lond. 1867, 102 (~ tornr) .  

Family XCII. HARPAGIFERIDW. 

This family is allied to the Calliony~nid:e, resembling them in external characters though differing 
very widely in the armature of the head, the preopercle being entire, the opercle and subopercle 
reduced, each consisting mainly of a nearly ~traight ,  sharp, s i~nple spine; tho gill-openings are nmrh 
wider than in Callionymeu, but the gill-membranes are broadly united to the isthmus; no lateral line; 
no scales. Dracorictta has much in comrnoii witli B~tt!brops and l'/~~op.~aron. 

Qenue 227. DRACONETTA Jordan & Fowler. 

The characters of the genus are included above. The single Hawaiian species is fully desrribed 
in Section 11. 
Drucotietla Jordan $ Fowler, Proc. U. S. Nat. hlus., XXV, 1903, 989 (.ce~iica). 

1:arnily XCIII. CALI,ION\'MIDW.--Dragonets. 

Body elongate, naked; 11c~ad broad and depressed; tllo mouth narrow, the upper jaw very pro- 
tractile; teeth very xmall, in jaws only; peropercle aruied with s st,rong spine; opercle unarmed; 
eyes moderate, usually directetl upward; lateral linc prexent, often duplicated; dowal fins 2, some- 
times united a t  base, the anterior witti 4 flexible spines; soft dorsal and anal short, the latter 
without distinct  pine; ventrals I, 5, jugular in position, widely separated; pectoral fins large; gill- 
openings small, the membranes broadly attached to the isthmus; gills 4, tt slit behind the fourth; 
pseudobranchiw present; no air-bladtler; vertehr:~ usrlally 8-/-13=21. Sexes notably different in 
color; dorsal iiri higher in tlie male. Small fishes of the shores of warm seas, chiefly of the Old 
World, allied to the Fracl~inidz, according to Boulenger, but resembling the C'ottidz in form. 

a. I'reopcrcular upirlo simple, riharp, spear-like, with  erra ate edge, brtt withont rec,orved hooku above or at 
tip.. .. . . . . . . . . . . .. . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .. . . .. . .. . .. . . . . . .. . . . . . . . . . .. . . . . . . . . . . . . .. CaUiurickth!~s, p. 478 

na. Preopercul~~r xpinc not ~impln, with recurved tip, and with one or more rec~irvcd l~oolix nbove. 
b. Ventral8 entire, the outer ray not detached: head depressed; gill-opening reduced to a very small fornmen on upper 

surface of head; lateral linc single . . . .. . . . . . . . .. . . ..... . . . ... . . .. . . . . . . . . .. . . .. .. . ..... . . . .. . . .. &llioi~~rnus, p. 478 
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Genus 228. CALLIUBICHTHYB Jordan & Fowler. 

This genus differs from Callionymus in the character of the preopercular spine, which is long, 
simple, straight or curved, and serrulate, but without recurred Books above. A small antrorse spine 
a t  ite base below; in the typical species the caudal fin is greatly elongate. The dorsal spines are 
graduated backward, a t  least the first 2 being elongate. The single Hawaiian species of this genus is 
fully described in Section 11. 
Calliurichthys Jordan & Fowler, Proc. I T .  S. Nat. ~IIIS., XXV, 1903, 941 (jnponzevs). 

Genus 229. CALLIONYMUS Linnmne. 

This genus inclutles dragorlets with the ventral fins entire, without detached ray, the gill-opening 
reduced to a small foremen, opening upward, and the lateral line single; head triangular, depressed; 
eyes directed upward; preopercular spine very large, hooked a t  tip and with one or more recurved 
spines above, a sn~al l  antrorse spine a t  its base below; opercle unarmed; sexual differences strongly 
marked. Species numerous, living on the bottoms in warm seas. The few species in America live a t  
a considerable depth; in the Mediterranean, in India, and in Japan they are shore fishes, swarming 
in all bays and living in shallow water. The 3 Hawaiian species of this genus are fully described in 
Section 11. 
CaUionymus Linnzub, Syst. Nut., ed. 10,249, 1758 (ltlra). 

Group GOBIOIDE1.-The Gobies. 

Body elongate, variously scaled or naked, head usually large, armed or not, the suborbital ring 
without a bony stay for the preopercle; gill-openings reduced, the xne~nhranes attached to the isthmus; 
gills 4, a slit behind the last; pseudobranchia: present; ventral rays I, 4 or I, 5,  inserted below the 
pectoral, the fins close together or united, widely separated or otherwise peculiar; dorsal fins ~epara te  
or united, the  first of a few weak spines, sometimes wanting; anal rather long, usually with a single 
weak spine, similar to soft dorsal; caudal rounded; usually no air-bladder nor pyloric cmca. Vertebrw 
24 to 35. Carnivorous bottom fishes, mostly of small size in warm regions, some marine, others of the 
fresh waters. Three families. 

Family XCIV. G0RIII)R. 

Body oblong or elongate, naked or covered with ctenoid or cycloid sczales; dentition various, the 
teeth generally small, but so~netimes tleveloped into great canines; prernaxillaries protractile; sub- 
orbital without bony stay; skin of head continuous with covering of eyes; eyes usually moderate, 
sometimes concealed; opercle unarmed; preopercle unanned, or with a short spine; pseddobranchiw 
present or absent; gills 4, a slit hehind the fourth; pill-niernbranes more or less united to the isthmus, 
the gill-openings thus restricted to the sides; no lateral line; dorsal fins separate or connected, the 
  pi no us dorsal short, of 2 to 8 flexible spines, or sometimes wanting; anal usually with a single weak 
spine, the fin similar to soft dorsal; ventral fins close together, separate or united, each composed of a 
short spine and 3 or 4 soft rays, the inner rays usually longest; the ventral fins, when united, form 
a sucking disk, a cross-fold of skin a t  their base completing the cup; caudal fin convex; anal papill~e 
prominent; no pyloric csca;  usually no air-bladder. Carnivorous fishes, mostly of urnall size, living 
on the bottom near the shore in warm regions. Some inhabit fresh waters and others live indisorimi- 
nately in either fresh or salt water; many of them bury themselves in the mud of estuaries. Few of 
them are large enough to he of 111uch food value. The species are for the most part easily recognized, 
but their arrangement in genera is a matter of extreme difficulty. 

a. Ventrals separate; spinous domal present. 
b. Preopercle with onc or more  spine^; tiidcs of head ucaled. 

c. Preopercle with one concealed spine at  lower angle, hooked forward; scnles small . .. . . . . . . . . . . . . . . . . . .Eleolris, p. ,179 
cc. Preopercle with 4 or 5 titraight spine3 a t  lower angle, directed backward; scales large . . . . . . . . . . . Asterropter!lx, p. 480 

bb. Preopercle without spines. 
d. Sides of head naked; no papillary ridges.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Eciota, p. 481 
dd. Sidesofhead scaled, with various ridges of papillae.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . .. . . G'obiomolyhus, p. -183 
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an. Ventrals more or less united. 
e. Inner edge of shoulder-girdle without flaps. 

J. Ventral disk not adntkte to body. 
g. Body ~clrled ~~nter ior ly nx well as posteriorly. 

h. Teeth one-rowed, some of tbem canine-like; scales large.. ............................... .Gobiopterus, p. 482 
!~h.  Teeth in  more than one row; usually 110 canines. 

i. Side of hcad without scales. 
j. Last doraal spine not co~i~p ic~~ouuly  distant from those in  front of it; dorsal spines 6. 

k. Upper ray of pectonll silk-like; anal short, of about 9 rays; middle rays of caudal not greatly pro- 
duced, body rather robost ............................................................ .~Uapo, p. 483 

kk. Upper ray of pectoral riot silk-like: anal long, of ~ihorit 15 rays; middle my8 of caudal greatly pro- 
drlced; body more elongate; upper ieeth one-rowed.. ......................... .Qohiic/itli~ln,p.485 

5. Lafit dorsal spine conspic~~ously distant from those in front of it: body elongate; donlrl spines 7. 
I'ilrnrin, 1). 486 

ii. Side of liead more or loss scaly. 
1. Uppcr rays of pectoral uilk-like, frec from rest of fin; sctilcs small ................. . .(;/1~11t1~~1(Iex,1~.486 
it. tipper rtbys of pectoral not free from rest of till; sm~lea large.. ..................... (:?~atliolepis, 1). 487 

gg. Body naked anteriorly, IL very few crcales posteriorly (typically wholly linked). ........... .Kclloggella, 1). 488 
Jf. Ventral disk adntrte to the belly. 

,rib. Body covercd with sm~ill cte~ioid scales ........................................... .Sic'!/tliriv~, 1). 489 
'~~rm.  Body ent,irely naked ............................................................. .I,entipex, p. 491 

ee. Iniier edge of shoulder-girdle with dermal flaps; body scaly, head naked; tongue adnatk). ....... .Azuaous, p. 491 

Qenna 230 ELEOTRIS (Qronow) Sohneider. 

Body long and low, colnpressed behind; head long, low, flattened above, without spines or  crest^, 
almost everywhere scaly; mouth large, oblique, lower jaw projecting; lower pharyngealsrather broad, 
the  teeth small, bluntish; preopercle with a small concealed spine below, its tip hooked forward; 
branchiostegals unarmed; eyes small, high, anterior; isthmus broad; tongue broad, rounded; post- 
temporal bones very strongly divergent, their insertions close together; top of skull somewhat elevated 
and declivous; interorbital area slightly convex transversely; dorsal fins well apart, the first of 5 or 
6 low, flexible spines; ventral6 separate; scale8 moderate, ctenoid, 45 to 80 in a longitudinal series; 
vertebra (pisonis) 11+15. Tropical seas, entering fresh waters. 

Blcolris Qronow, Zooph. 83. 1763 (nonbinomial). 
Rlrotris Scbneider, Syst. Iclith., 65, 1801 (pixo?riu). 
Crilhix Bleeker, Arohiv NQerl. des Sr.  Soc. Holl., IX, 18'74, 305 (J~cxcica). 

394. Eleotris sandwicensis Vaillant RE Sauvage. I '  O ~ ~ I C . "  Fig. 210. 

Head 2.7 in length; depth 4.25; eyr 7 in head; snout 3.8; interorbital 3.25; D. u1,lO; A. I I , ~ ;  P. 17;  
V. I, 5; scaales 70 to 80 -20. 

Body elongate, depressed in front, compressed behind, greatest depth about middle of helly; head 
elongate, very broad, depressed, its width 1.4 in its length, ant1 its depth 1.65; snout blunt, broad, 
depressed, 3.9 in  head; mouth large, ol~lique, 2.8 in  head; lips thick, fleslly; lnandible large, slightly 
projecting; teetli fine, sharp-pointed, in rather broad bands in  jaws; no teeth on volner and palatines; 
tongue rather broad, free, truncate; preopercle with a sri~all crlrved spine a t  its angle, forward and 
more or less collcealed in the skin; interorbital space broad, flattened; nostrils well separated, ante- 
rior in a short, tube; eye high, in first third of head, Illore or less lateral; gill-openillg rather large, 
oblique; scales very sniall, ctenoid, and extending on top of head; no lateral line; dorsal fins well 
separated, fourth tlorsal spine longest, 2.5 in head; first dorsal ray 3.65, sixth 2.3; anal inserted rt 
little behind origin of soft dorsal, first ray 3.4, seventh 2.1; caudal elongate, middle rays longest, 1.5, 
rounded; pectoral rather broad, short, lower median rays the longest, 1.75; ventral 2.2; caudal pedun- 
cle long, compressed, 1.7, its depth 3; anal papilla present. Description from an exainple (No. 04591) 
taken a t  Ililo. 

Color in life (No. 03024) dirty brownish throughont, belly paler; fins all dark; soft dorsal nar- 
rowly white-edged. 

Color in alcohol dark dusky brown, lower surfare pale brown with dusky on lower surfacc of 
head, 2 blackish streaks across cheek, 1 fro111 lo\ver rim of eye lmckward and the other just below; 
fins grayish dusky, upper margin of spinous dorsal whitish; edges of soft domal, rnial, and caudal 
grayish. 
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Medium-sized exanlples have the body with longitudinal rows of (lark brown or dusky spots on the 
upper surface; dorsals and anal Inore or legs dusky, with small spots on the basal portion of former; 
caudal and pectoral fins \\ ith lnany narrow (lark-gray crossbars. Small examples show indistinct dark 
brown spotp on side of body, and some very small ones have about 9 hroad deep-brown cross-bands 
over the back when viewed from above, and the side specked and spotted with dark brown below its 
middle; a number of dark brown spots on chest; side of head with dark-brown lines; chin tlusky. 
Some examples with hlack dots scattered alor~g side of body 

This interesting species is very abundant in fresh, brackish, and shallow water arnong the Hawaiian 
Islands. Our collection contains a very complete series of specimens, as follows: From Honolulu 445; 
Waianae 41, Waialua 21, Moalalua 5, Moana Hotel 4, Waikiki 1, Hilo 119, and Kailua I .  Of those 

FIG. 210.-Elcotrin sandwicenmk Vnillant B S~~nvage.  

from Honolulu, 384 are in  the collectio11 made by Doctor Jenkins and 2 in Doctor Wood's. They 
vary in length from 1.2 to 9 inches. Numerous specimens were collected also by the Albatross at 
Honolulu, Waimea, and Hanalei; in Tluleia and Hanapepe rivers in Kaui, and Bnatrulu River, Oahu. 

Eleotris nandwiccn~-i~ Vnillant B Snuvnge, Itev. Mag Zool. (3),  111,1876, 280, Sandwich Islands (description erroneous; the 
concealed preoperculnr spines being overlooked); Jenkins, Hull. U. S. Fish Con~m., XXII,  1902 (Sept. 23,1903), 499 
(Honolol~~;  Rilo); Snyder, 01). cit. (Jan. 19, 1904), 536 (Honolulu; Waimea, Hannlei, Huleia, nrid Hanapepe 
rivers, Knuni; Anahulu Itiver, Otrhb). 

C?Jiusfuncx8, Strertu, Bull. 1'. 8.  NIL^. MIIS., Ko. 7, 67, 1877 (fresh  water^ of Oahu); not of Blreker. 
Eleotris Jicscn, Glinther, Rep. Shore Fishes Cl~allcnger, Zool., I ,  l'nrt VI, IiO, 1880 (Hor~olulu, fresh waterh); Fowler, Proc. 

Ac. Nat. Sci. Phila. lW, 616 :Honolulu) (not Pacilia ft~sca Ulocll B Sehncider, from Tahiti a species with 52 xales) .  

aenns 231. ASTERROPTERYX ILiippell. 

Body short, deep, compressed, covered with large, nearly slr~ooth scales; eyes moderate; mouth 
moderate, the teeth medium; chin prominent; no teeth on vomer; 4 or 5 blunt spines on preopercle; 
dorsals separate, the first of 6 spines, the second like the anal, short and high; ventrals separate, close 
together, each I, 5; gill-openings moderate; cheeks and opercles ~ c a l y ;  no papillar ridges; anal papilla 
moderate. Species rather numerous in  the East Indian region, one of them ranging north to Japan 
and one to Hawaii. 

Asterroplergx Kilppell, Atlas, Reisc Nard Afrika, 1828, 13X, tnf. 34, fig. 4 (semipunctatdn). 
Priolepia Ehrenberg; Ade Rleekcr. 
Rrach~cleotris Rleeker, Arch. Neerl. 1874, 306 (cl/a~toslign~a). 

396. Asterropteryx semipunctatus Riippell. LL06p11.'' 

Head 3.25 in length; depth 3; eye 3.5 in head; snout 3.7; interorbital 2.5 in  eye; D. vr-1%; A. 11; 
P. 18; V. 6; scales 24'1'-9. 

Body elongate, compressed, greatest depth about origin of anal; head elongate, pointed, upper and 
lower profiles convex; depth of head 1.1 in length of head, width 1.6; snotit rather short, blunt, 
rounded above; mouth small, oblique, the maxillary reaching front margin of eye; lips fleshy; man- 
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dible large, slightly projecting; teeth in jaws uneven, sharp pointed; no teeth on vomer and palatines; 
tongue broadly rountled, free in front; anterior nostril in a short tube, posterior large, circular; a 
rather large pore on upper side of s r l o ~ ~ t  between nostrils ant1 nearer median line of head; interorbital 
space narrow; top of snout and interorbital space uneven; eye small, high, posterior margin a little 
anterior to nlitltlle of length af head; lower nlalyin of preopercle with 4 blunt prongs; gill-opening 
low, its length 2; srales large, finely ctenoid; head covered with large, finely c-tenoitl scales rxcept on 
interorbital space, snont, lips, and chin; no lateral line; dorsal fins well separated, the spines flexible, 
ant1 the second produced in a long filament; first spine 1.6, second 1.25, third 1.75 in trunk; soft tlorsal 
wit11 last rays longest, lirst 2.25, ninth 1.25, last 1.8; anal  similar to soft dorsal, first 2.5, ninth 1.1, last 
1.9; caudal broad, round, equal to head; pectoral elongate, pointed, longer tllan head, 3 in trunk; 
ventral long, about equal to pectoral; caudal peduncle elongate, compressed, its length 1.5 in head, 
depth 2. 

Color in alcohol, Mackish, almost ilnifonn. npparently without any traces of spots; side with about 
6 vertical obscure blackish bars; fins dusky. Another exanlple has the body sirnilarly colored, except 
that i t  is covered with very mauy slnall bluish spots. 

Apparently not common, except on the reef a t  Honolulu, where many specilnens were collected by 
Doctor Jenkins. We have 1 exanlple fro111 Waianae and 5 from Waikiki, 0.8 to 2.2 inches long, colrnnon 

' 

a t  Samoa. 

Aslerrol~lerj/x aemij~tc.?aclatiix Rnppell, Atlns Fisch., 138, pl. 34, fig. 4, 1828, Red Sea; Klnnzingcr, Fische des Rotllen hleerei, 
484, in Verh. K. K. Zool.-bot. Gesell. Wien, 1871; Jenkins, Bull. U. S. Fish Comm., XXII,  1002 (Sept. 23, 1003), 600 
( I I o n o l n l ~ ~ ) .  

Elolris cya?~obtig~~m Rleckcr, Nat. Tyds. Ned. Ind., VIII, 1855, 45% Cocos Islands. 
Eleleolriodes eya?toslig~,r(i, Bleeker, E n n n ~ .  Spec. I'isc. Arch. I t ~ d . ,  Act. Soc. Sci. Ind. Neerl. VI, 1869, 112. 
Brachyclcolris c'!/a~rostif~n~u, Blceker, Arch. Necrl. Sci. Nat., IX,  1874, 306; Streets, B t ~ l l .  IT. S. Nnt. Mus., No. 7, 58, 1877 

((:orr~1 reefs of Oahu). 
Aslerroplcr?lx rj/a~lostignra, Snyder, Rn11. IT. S. Fish Cotnnl., XXII,  19(12 (JILII. 10, 1904), 636 (Honolnlu). 

Genus 232. EVIOTA Jenkins. 

Allied to Aslet-ropter!~x. Body not greatly elongate, head not compressed into a keel; dorsal fins 
separate, neither dorsal nor anal elongate; sides of head naked; no papillary ridges; preopercle entire. 
Atnong the most minute of fishes, inhabiting coral masses. 
Eaiota Jenkins, Bull. U. 9. Fish Comm., xXII, 1902 (Sept. 23, 1903), W1 ( c j ~ i ~ ~ A n ~ ~ c . s ) .  

396. Eviota epiphanes Jenkins. " O6pu." Fig. 211. 

Head 2.4 in length; depth 4.5; eye 3.1 in head; snout 4.5; interorbital 2 in eye; D. VI-10, A. 9; 
scales 28, 7. 

Body elongate, compressed, greatest depth about gill-opening, head elongate, profiles about evenly 
rounded in front; opert-nlar region broadest part of head, 1.5 in length, depth 1.4; mouth rat l~er  large, 
oblique, lnaxillary reaching helow middle of eye; lips rather thick, fleshy; ~ l~andib le  large, very 
slightly I)roj(~cting; teeth in jaws small, sharp pointed; no teeth on vonler and l)alatines, interorbib1 
space narrow, level; gill-opening rather large; stsales rather large, finely ctenoid; dorsal spi~les flexible, 
rather high; soft domal and anal similar, anterior rays rather high, but not producted; caudal broad, 
rountled; pectoral long, pointed, 11, little longer than head; ventrals separate, close together, long, equal to 
heatl; cautlal pcdnncle co~nl~ressed, its length 1.4 in head, its depth 2. Described fronl an examl>le 
taken at  IVnikiki. 

Color when fresh, the specimen (No. 08440) taken in roral rocks, body bluish, more or less c-017- 

ered with l)ro\vn spots, v\.liicll also extend on dorsal and anal; spots on body cover groups of poi~lts, 
forming crescent-shaped spots in  alcoholic examples. 

Color in alcohol, pale b r o ~ ~ n ,  with a very faint trace of olivaceous; side marked with n number of 
dark-brown vertical crescetlt~; nape before spinous dorsal wit11 3 tleep brown crossbars and a tlark- 
brown blotch just behind eye; side of head speckletl with brown, side of trunk with about 6 vertical 
very pale green bars brlow and, running to base of anal, s l~or t  bars in between; spitlous dorsal griiyis11 
with 4 black lines sloping down posteriorly; soft dorsal grayish, wit11 abo~it  7 blackish lines sloping 
posteriorly; other fins grayis11. 

F. C. B. 1003-81 
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Young examples have a dusky spot a t  base of caudal. 
This srnall fish is common about I-Ionolulu and Waikiki, where Dortor Jenkins obtained 50 speci- 

mens, and we have 55, 0.4 to 0.75 of an incli in length. 

h'1iiotnrpiphnwrx Jenkins, Bull. U. S. Fish Comm., XXII, I902 (Sept. =, 1903), 501, fig. 42, Honolulu (type, No. b0720, KJ. S. 
Nnt. Mus.; coll. 0. P. Jenkins). 

\ 
Fro. 211.-lCviota epiphanes Jenkins; from the type. 

Genne 233. QOBIOPTERUS Bleeker. 

Teeth on the jaws large, acute, distant, and equal on the intermnxillary, unequal in the infra- 
maxillary; 2 canine teeth, especially developed, behind the symphysis; head scaleless, compressed, 
the gape subvertic.al; scales 25 to 36 in longitudinal series; B. 4; D. v or vr, 8 or 9; A. 8 to 14. Allied 
to ilpocq/plea, but with large scales. 

Gohiol~terus Bleeker, Arch. Necrl. Ac. Soc. Holl., IX,  1874, 511 (iil~ocr,!l]~lex b r ~ ~ h ~ j l t ~ r f l 8 ) .  

397. Gobiopterus farcimen Jordan ck Evcrman~i. "O61)ti." l'lat,e 59. 

Head 3.25 in length; depth 3.5; eye 3.2 in  hkad; snout 3.5; 11. VI-11; A. I); scales 28 (27 to 29)-10. 
Body rather robust, conipressed, greatest tleptll a t  gill-opcning; head rather large, depth 1.25 in 

length, width 1.4; upper profile of liead evenly convex from tip of snout to origin of dorsal; jaws 
large, inandible very large, slightly produced; inoath large, very oblique, niaxillary extending bsyond 
front rnargin of eye; teeth in jaws uniserial, ratlier large, somewhat canine-like; two small depressible 
canines on posterior part of bone behind anterior series; lips large, thick, fleshy; tongue not emagi-  
nate, large. thick, rounded; nostrils close together, posterior very large, i11 front of upper margin of 
orbit with elevatetl rim; interorbital space very narrow, concave; scales large, ctenoitl; a large pore 
behind and above base of pectoral; gill-opening large, continned forward below; spinous domal sn~all,  
flexible, spines ending in filaments, 1)eginning behind base of pectoral; soft dorsal high, rayx of nearly 
uniform length; anal with posterior rays elongate, niuch longer than anterior, caudal elongate, 
rounded; pectoral broad, round, equal to head; ventral8 long, equal to head, broad, witllout ally 
frenum in front; caudal peduncle colnpressed, its length 7.5 in head, depth 2.25. 

Color in alcohol, pale brown, trunk covereii all over with very pale nlinute brown dots; fins very 
pale brown, dorsals dusky, especially the   pi no us; 3 vertical pairs of pale brown cross-lines over side 
of head. 

Described fro111 ari exaniplo 1.1 inches long, taken a t  Hilo. Type, No. 50654, U. S. N. M. 
Known only from IIilo. 

Gobioplerusfurcimen Jordan & Evermrtnn, Bull. U. S Fish Comm., XXII, 1902 (April 11, 1903), 205, Hilo. 



GOBIOPTERUS FARCIMEN JORDAN & EVERMANN. TYPE. JULIUS BIEN &CO.UT~N.Y.  
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Qenns 234. QOBIOMORPHUS Qill. 

Allied to Aslerroptetyx. Body robust, covered with large, ctenoid sales;  snout blunt; mouth large, 
very oblique, with 2 series of sharp teeth in jaws, the inner depressible; side of head scaly and with 
several series of short papillary fringes; ventral rays 1, 5, the fins joined a t  base by a narrow frenum;. 
dorsals short, the first with 6 spines, the second with 12 short rays. 

The genus is distinguished from other small Eleotrids by the papillary fringes on preorbital, jaws, 
and opercles. 

Gobiomorphus Gill, Proc. Ac. Nat. Sci. Phila. 1863, 270 (gobioides). 
Quisquilius Jordan & Evermnnn, Bull. U. S. Fish Comm., XXII, 1902 (Apr. 11, 1903), 203 (eugeuiu8). 

398.' Gobiomorphus eugenius (Jordan & Evermann). Plate 57.a 

Head 2.8 in length; depth 3.8; eye 3.26 in head; snout 4.25; width of mouth 2.4; interorbital 2 in 
eye; D. 171-12; A. 10; v. r, 5; scales 25,-12. 

Body robust, compressed, greatest depth about middle of belly; head large, elongate, broad, depth 
1.4 in its length, width 1.25; snout short, blunt, rounded above; jaws large, lower projecting; mouth 
large, very oblique, its posterior margin reaching below front of eye; upper jaw with 2 series of teeth, 
sharp-pointed, outer larger, the inner depressible; mandible with teeth siniila~ to those in uppc, >r j aw; 
no teeth on voiner and palatines; tongue truncate, front margin not notched; eye large, liigli, anterior; 
nostrils separated, anterior in  small tube, posterior clove to upper front margin of eye; interorbital 
space narrow, very deeply furrowed; a series of fringe-like papill~e running from preorbital along upper 
margin of maxillary down behind corner of inouth, where i t  joins another series running along under 
surface of mandible, and continued back and upward on margin of preoperclc; anterior margin of 
opercle with a small vertical series of papilla, each papilla a little shorter than tliameter of eye; gill- 
opening large, continued forward till nearly below posterior margin of eye; spinous dorsal rat& 
small, spines flexible, with tips produced in short filaments; soft dorsal high, median rays rather longer 
than others; anal more or less similar to soft dorsal, posterior rays very long; caudal rather large, 
round; pectoral broad, round, equal to head; ventrals small, 1.25 in head, sharp-pointed, and joinect 
a t  base of inner rays by a narrow frenum; caudal peduncle conipressed, its length 1.6 in head, deptll 
2.4; scales large, ctenoid, those on upper part of head very small; snout, interorbital space, jaws, and 
lower surface of head naked; no lateral line. * 

Color in life (field No. 03554), body with transverse bands of dark brown with olivaceous tinge 
alternating with dirty white; edges of scales in dark brown portions lighter; dorsal, anal, and caudal 
dark brown, edged in part with white; pectoral light reddish brown. 

Color in alcohol, brown; 12 dark brown cross bands on side, the last 6 very broad, iriurll broader 
than the pale interspaces; vertical firis dark slaty; pectoral pale slaty; ventral pale on outer posterior 
portion, blackish slaty on inner. 

llonolulu and Laysan; not rare. TVe have 6 exainples from I-Ionolulu and 1 fronl Waikiki, and 
the Albtrlross obtained the species a t  Laysan Island. Length 0.8 to 1.4 inches. 

Quisquilius enge~liua Jordan L Ihcrmann, Bull. U. S. liish Comm., XXII, 1902 (Apr. 11, 1903), 203, Waikiki, Oahu Island; 
Snyder, op. cit. (Jan. 19, 1904), ij3G (Laysun Island). 

Qenus 236. HAP0 Smitt. 

This genus differs from Gobius in the erharginate tongue and in the shorter, broader head; pectoral 
fins with silky rays; cheeks and opercles naked. 

The gcnus Gobius is not represented in Hawaiian waters. 

Mapo Smitt, Ofv. Kollg. Vet. Akad. Stockholm, 1899, 543 (so11o~ator). 

399. Mapo fuscus (Biippell). "06pu." Fig. 212. 

Head 3.4 in length; depth 4.8; eye 5.25 in head; snout 3.5; interorbital 4.35; D. VI-11; A. 9; 
P. 25, filaments included; scales 38,-12. 

Rorly elongate, depressed in front, compressed behind, greatest depth about ~niddle of belly; head 
elongate, broad, depressed, its width 1.2 in its length; depth 1.4; snout blunt, broad, its upper profile 
convex; ~nouth  broad, maxillary reaching posteriorly below middle of eye; lips rather thick, fleshy, 

n Quisqnilifis cugenius on plate. 
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with fringe inside; mandible large, slightly protluced; teeth sharp pointed, in broad bands in jaws; 
interorbital space rather broad, sliglttly concave; nostrils 1ltt11c.r closc, anterior a i th  a short tube; eye 
high, in first third of hcad, tlirectctl upward; gill-opening vertical, rather large, slightly oblique, 2.5 
in heatl; scales rather large, I~econtirtg very large on side of caudal peduncle, ctenoid, cro~,cletl before 
dorsal, on top of head, and occiput; head, except on top, entirely naked; dorsals well separntetl; s ~ ) i t ~ e s  
flexil~le, fifth 1.8 in head; first dorsal ray shortest, 2.4, last longest, 1.1, inter~rrediate rays graduatetl; 
anal similar to soft dorsal in shape, first ray 3.75, last 1.25; candal elongate, about 3.1 in l)ocly, rouildly 
pointed, mitldle rays longest, pectoral l)road, rounded, ~nidtlle rays  longest, and upprr silky; vcntrals 
broad, with rather broad frenunr in front, 1.4 in head, ant1 not reaching :tnnl l~apilla; c-aodal 
peduncle broatl, co~npressed, its length 2, ant] its tleptli 2 in head. Described from an cxample (No. 
3328) taken a t  Honolulu. 

Color when fresh, very dark, with black ~narblings and brown edges to scales; tlorsal, anal, 
pectoral, and caudal all closely and finely barred with 1)roq.n; rentrals brownisl~; not tnnch dark bclow 
eye. An exarnple from Waialua, wlien frtxsh, was ~nankeci with pearly 1)lue spots on a grou~ld of 
mottled l ipl~t  and tlark olive, antl reddish olive. 

Other exa~nples (Nos. 03229 and 201) show a series of 7 or 8 tlusky ljlotches along itritldle of sitle, 
and when viewed frorn above 4 or 5 broacl iritlistinct c-ross l)ant!s. These are united with a dusky line 
running from upper base of pet-toral to middlc of hase of caudal, whicll is also confluent wit11 the 
upper portions of the lateral blotches described, caudal with tlusky hlotchea. 

Very srnall examples have distinct tlark l~lotches on the side, and both dorsals and caudal with fine 
cross lines made up of brown spots on thespines and rnys. There is alsoa dark spot just behind the eye. 

F1~:212.-~!1upo fusczls (Riippell). 

Color in alcohol, more or 1c.s~ gray-l~rown, sitle with about 10 longitudinal series of white spots, 
ileatf, both dorsals, caudal, antl pectoral fins with whitish spots, very srnall on the latter, and intlistinrt 
on the spinous dorsal; lower surface of the heatl, breast, antl abdomen dirty whitish; top of the head 
finely speckled. 

This widely distributed goby is exceedingly abundant in Hawaiian waters antl is reprcscntcbd in 
the collection by 590 specirnerla from IIonolulu, 59 fro111 I-Iilo, 2 fro111 Moanalua, 1 fr?ttl Waialua, 20 Iron1 
\\Taikiki, 45 from Waittnac, and 57 from ICailua. Nurncrous examplrs xrcrt, collected by Doctor Jenkins, 
and some were found b y  the Alhatro8.u a t  Ilonololu, Tlraialua Bsy, J'uako Bay, Icealakekua Bay andHilo. 
We see no differences between these and Alnerican exa~nples (ill. ~oporalor) . 
Gobiusfuscus Kiippell, Atl. Ilcir. Niirdl. At., Fiscli., 137, 1828, Red Sea. 
Gohivs ptc?~cLillolna Riippell, op. cit., 138, 1828, Red Sea. 
Gobiux nrbulo-~11!?1rlat1t8 Itiippell, Xcllc Wirbelthiere, Flsche, 15!1, 1835: (Mnr. 1838), Red Sea; Giinthcr, Cat., 111, 25, 1861. 

(b:xmninrition of Hiil~pell's type.) 
Gohi~tx 8ol~oi~nlo1. Cuvier ct.! V l i l ~ ~ l c i c ~ ~ l l ~ ~ ,  liist. Nnt. Poias., XII, 56, 1%7, Martinique. 
Gobius u l b o ~ ~ ~ i ? ~ c l a l v s . C ~ i ~ ~ i c r  & Viilericienrlcx, Hirt. Nat. I'oiris., XII, 57, 1837, Isle of France: Giilitl~cr, Fiuche dcr Siidsee, 

\'I,172, tnf. CX, fig. A, 1877 (Fiji, Socicty, Ni~vigtltor, I<itrgsmill, titiB Snr~dwicli isla~rdr); Fowler, I'roc. he. Pu'r~t. Sci. 
I'hila. 1900, 517 (Siindwicll Islnnds); Jenkins Bull. U. S. Fish Cornnl., XXII ,  I902 (Scpt. 23, l903),'h02 (H~~l ro ln l t~ ) ;  
Snyder, 01). cit. (Jtin. I!), 1904), 6% (IIollolnlr~; \lrninllrn Ihy ,  Otihu; I'unko Buy and ICealakckunBuy, Huwuii; Hilo). 

Gobiuapadn?~gcirxix Rlceker, N ~ r t .  'IYjcls. Xed. Ilrd.. 1, 1849, 2.114 Pedang. 
Gobiits b~caicrpc Bly th ,  I'roc. Asitl. Soc. Bc!l~g. 1858, 271, Great Andaman Island. 
Gobius homoeua?~us Vnillnnt PL Sallvuge. Rev. Mag. Zool: (3),  111, 1875, 2x0, Sandwich Islands. 
Glossogobiux giurie, Streets, Bull. U .  S. Nnt. MuR., NO. 7, 60, 1877 (Cnr~l r ~ e f s  of Onhn);  not of Hamilton. 
Qobius eandt~icensis Giinther, Rep. Shore Fishes, Challenger, GO, 1880, Honolulu, fresh water. 
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Uenus 236. UOBIICHTHYB Klunzinger. 

Body heavy forward, scaly; 2 dorsal fins; anal fin nearly as long as the serond dorsal; 
caudal fin elongated ant1 1)ointed; pectoral without silky rays; teeth of upper jaw in a single row, in 
which respect tliir genasdiffcrs fro111 Gobione/hcs Girard. 

G'obiichlh?lx Kll~nzingcr,  Verlrnnd. Zool. Hot. (:esellsch~~ft \\'ien. XXI, 1871, 479 ( p e l e v ~ i i ) .  

400. Gobiichthys lonchotus (Jenkins). " Obpu." Fig. 213. 

Heat1 4.1 in length; deljtli 5 .2;  eye 4.35 in head; snout 3.1; lnaxillary 1.9; width of mouth 2.8; 
interorbital 2 in eye; L). V I  14; A. 15; 1'. 19; V. G ,  6; scales 105, 22. 

Body elongate. c-olnpressed, great& deptli about middle of belly; llead elongate, conipressed, 
greatest deptll about 1.3 in length, ~vidth l.G; anterior profile steep, strongly convex, snout rather 
long, blunt, roundetl; jawrs large, powerful, equal; mandible large; mouth very large, oblique, niaxil- 
lary reaching below eye posteriorly but not to its posterior margin; lips rather broad, fleshy; teeth in 
jaws in several seriep, unequal, sharp-pointetl, sliglltly curved ant1 rather small; tongue rounded, 
rather tliick, free in front; eye rather small, high, its posterior 111argin about nliddle of lengtl~ of head; 
nostrils remote, antrrior near front of upper lip, wit11 elevated fleshy rim; posterior nostril muell nearer 
eye than tip of snout; interoribital spacbc narrow, rliplltly convex; gill-opening rather large, 1.8 in 

ITm. 21: l . - f :ob ik~h t l r~  ln~rcholus ( . lcl~kins).  Type of Gobio?~eUus lonchotus Jenkins. 

heacl, nearly vertical; scales very slnall, c.ycsloid; hear1 naketl esrept top, which is tlensely scaled; dor- 
ral fins separatecl, spinels very flexil>le, ending in filaments, the first 2 very long; first dorsal spine 
equal to head, second 1.4, lstt 1.6; soft tlorsal long, low, first my 2.25, twelfth 1.2, last 2.25; anal s i~r~ i -  
lar to soft clor~al, first 2.8, thirtecanth 1.4, last 2.9; caudal elongate, the media11 rays 1)rodoceci illto a 
point, its lcngth 2.7 in trunk; pectoral long, pointed, 3.6 in trunk, ventral large, 4 in trunk; 'broad 
f renun~ in front fringed, candal petlnllrle cotnpressed, its Ic>ngth 2 ill heacl, deptlr 2.2; a llarrow thin 
c.utancoas keel I)etwecn occiput antl s l ) ino~~s  tlorsal. 

Color in life grayish-olive, fiiiritly netted ant1 barretl wit11 (lurker, and ~vi th  a median dark stripe, 
very faint, scar(-cly darkrr nt b:kst1 of c:rndal; head p l a i ~ ~ ,  \\,it11 2 dark streaks alollg clleek a ~ i d  opercle 
joined 1)). 2 vertical streaks like pen ~narks;  a rouncl black spot just befort. brtl~lclliosteguls co~icbealed 
by tlrr interopercle, and solne hn~all clots around it; a dark spot on eyeball ahore and bel~ind; a faint 
dark slladc I,elow eye, all(1 a (lark cross shade on top of head beliind eye; first clorual clear olitre 
cloudecl \vitll light-rc(l(lisll brown and blackish hro\vn at  base; soft dorsal olirc, dotted or barretl with 
darker olive; caudal ftlintly barred, most distinct on upper a11t1 lower rays; prevailing color grayish 
olive wasl~etl in the largest sl)cc-imcns only wit11 1)rigllt omngc; anal dark olive, distally blackish wit11 
dusky c1asllc.s a t  1)atta of e:dl n1elnl)rane; 1)tLctorals and \rc~ntnils plain (lull olive gray, the base of forn~er 
\vitll an obscure tlasky blue spot, very 1 ) l : ~ k  ill  the young. The head also is Inore distinctly barred in 
the young. 
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Color in alcohol, pale brown, side with 5 large brown blotches, and apout 11 brown vertical cross- 
bars running closer together above to form pairs, though beconling indistinct on middle-of side; a 
!:arrow blackish line across top of head down behind add below eye to corner of ~naxillary; a blackish, 
brown blotch a t  base of pectoral; spinous dorsal dark gray with oblique dusky hues; soft dorsal pale 

- with a nutnber of longitudinal dusky lines slopinq backward; anal dark gray, the membrane between 
the rays blackish; caudal grayish with cross series of dusky spots; pectoral pale gray; ventrals gray 
black, margin and anterior portion pale brown. Described from an example (No. 846) taken a t  Hilo. 
The species is conlmon along the shores and in shallow water about LIonoIulu, Waikiki, and Hilo. 
The collection contains 43 examples 2.4 to 5.8 inches long. 

Gobionrllu8 loacl~olux ,Jenkins, Ball. U. S. Fish Comm., XXII, 1902 (Sept. 23, 1905), 503, flg. 44, Honolulu (type, No. WGY8, 
ti.%. N. M.; coll. 0. P. Jenkins). 

Genus 237 VITRARIA Jordan 8 Evermann. 

Body elongate, translucent, covered with very small, thin scales; ~nouth  small, oblique; teeth 
minute; gi1,I-opening rather narrow; dorsals small, the rays ~ I I - l l f  pectoral rather long; ventrals small, 
united in a circular disk. Small gobies of the coral reefs, allied to the Japanese genus Clariger, but 
with the first dorsal of 7 small spinee instead of 3. 

I'ilvrtrio .Jordan B Evermann, Bull. U. S. Biuh Comnl., XXII, 1902 (Apr. 11, 1903), 205 (clarenc'n~s). 

401. Vi t ra r ia  clarescens Jordan & Evennann. l'late 60. 

Head 4.6 in length; depth 6.7; eye 3.5 in head; snout 4.5; D. ~II-11; A. I, 10. 
Body elongate, slender, compressed, greatest depth between dorsal fins; head elongate; pointed, 

conic, depth 1.75 in its length, width 2; snout rather long, rounded; jaws prominent, upper slightly 
produced; mouth oblique, maxillary reaching a little beyond anterior margin of eye; teeth not evident, 
tongue broad, truncate; snout above interorbital space and top of head Inore or less flattened; ~ ~ o s t r i l s  
well separated, anterior nearly midway in length of snout, posterior close to front of eye; eye rather 
large, anterior; gill-opening restricted to side, rather small; scales very small; dorsal spines flexible; 
first dorsal small, the last 3 spines very small (minute stubs, broken in the type), the fin beginning 
behind tip of ventrals; soft dorsal beginning a little nearer base of caudal than tip of snout, about 
over insertion of anal, anterior rays of both fins longest, those of anal gradually s~r~a l le r  behind, the  
last 2 minute and close together; caudal emarginate, lobes rounded; pectoral rather long, lower rays 
longest; ventrals srnall, united to form a small roonci disk whose diameter is 2.25 in head; caudal 
peduncle co~npressed, elongate, its length equal to head, its depth 2.25 in head. 

Color in alcohol, very pale translucent brown, 7 V-shaped pale brown markings on upper side of 
body united over back; fins whitish. 

We have examined 7 examples obtained at  lIilo, each about 1.2 inches in length. , 

I'ilrarict clarcsccns Jordrin B Evermann, Bull. U. S. Fish Comm., XXII, 1902 (Apr. 11, 1803), 205, Hilo. 

oenus 238. CHLAMYDEB Jenkina. 

 his genus is clistinguished from Gobiuv and Mapo by the presence of scales on sides of head. 

f'lt[nm~ldrs Jenkins, 131111. U.  S. Fish Comm., XXII, 1902 (Sept. 23, 1903), 503 (klticeps). 

402. Chlamydes la t iceps Jenkius. Fig. 214. 

Head 3 in length; depth 4; width of head 0.8 of its len&h, depth 1.5 in its length; D. 1.1-I, 9; A. 
1, 8; C. 17; ventral fins united, I, 5; scales 38,-14; head depressed; ventral profile alrnost s t ra~ght;  dolaal 
profile rising in very gentle curve from tip of snout to nape; dorsal and ventral outlines of body straight 
and parallel from base of first dorsal to front of anal, frorn here sligf~tly converging to base of caudal 
fin; height of caudal peduncle 2.25 in head, 1.6 in  height of body a t  front of dorsal fin; n:orlth almost 
horizontal; snout flat, broad, equal to eye, 3.5 in length of head; interorbital very narrow, less than 
diameter of pupil; eyes inclined a t  angle of 45' on sides of head; snout bluntly rounded fro111 above; 
top and sides of head scaled to posterior border of pupil; branchiostegals 4; teeth villiforrn, in bands on 
each jaw; an outer series of enlarged teeth in the upper jaw; fourth clor~al spine longest, 2.5 in head; 
rays of second dorsal of nearly uniforrr: height, slightly longer than iourth spine, 2.3 in head; caudal 
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rouncled; median rays 1.5 in head; tllitltlle rays of anal longest, 2 it1 head; lnetlin~l pectoral r7.y~ 
lo~lgest, 1.8 it1 head, tire lower 1-4 raps nortnal, ak)o\re thest. nutllerous fir~e sillr-like rays; median rays 
of ventral 2 it1 llead; 1)ns;~l tuclnl)ra~lt\ with a well-deve1opc.d lobe on each side; scales rtenoid, covering 
bocly and top ant1 sides of llr:ltl, those on postclrior 1):trt of body and on cctndal peduncle but little 
enlarged, those on lieatl stn:lller tll;nl body scales. 

Color in alt~ohol, pl:titl cllestnllt bro\v11, pale below; a few darker ~ r ~ o t t l i n g s o ~ ~  sideof body; ventral 
and pectoral iins dusky brown, ventral p:tle. 

4 f i  ;a. 
FIG. 2l~l.-Chlam~/(lr,~ Inticrl~s Jcukirle; from tllc typc. 

This description is I~ased on a sitlglc specsimen, 1.5 i~lclies long, taki.11 by Doctor Jenkins in the 
c,oral rorlcs otz the reef ill front of ITonolu111. 

Clrlalti!/~I(~s Ialicr)~s J t m k i i ~ s ,  I3nll. IT. $. l d i s l l  (!otnm,, XSII, I902 (Aopt. 23, 1903), 503, reefs at Honolulu (type, No. ,50716, lJ. S. 
N. M.: ooll. 0. 1'. Jenki~ie). 

Genus 239. QNATHOLEPIS Bleeker. 

This genus agrees wit11 Xl~inoqohi~rs it1 :dl reqpects, c.sc.cpt that the c-l~eeks :tnd optart-leu are covered 
with large SCRICH; 1)et~tor:tl wit11 silky rays; tlorsnl s l ) i ~ l ~ s  6; 101lg11e T O I I I ~ ~ P C ~ .  

ffs(r thol~/~ix Hlrelrcr, ICvrlni.i\c Syxl.  NIL^. Gol)io<l. ill Arcbh. Nrerl. Sc*. Sew. IIoll. IIsrlrnl, I S .  187.1, 318 (Oohirrs itlrj(,vc2ith.is). 
Hu:r?rx Jorclru~ & S11ye1c.r. lJror. IT. S.  NIL^. ~ I U G . .  S X I V ,  1!10!2, 51 (otnkii). 

403. Gnatholepis knighti Jorclnn S: ICrertnant~. " Ooplr." I'lnte 58. 

Hecid 3.5 in length; tleptll 4.25; cyth 3.8 in hc1:~tl; snout :<.ti; width oC tnot~th 2.6; interorbital 2.25 
in eye; D. vr-12; A. 12; 1'. 16; lT. 5.5; sc*ales 32-9. 

13otly elongate, cotnprt.ssct1, not t1el)rt~ssetl i t1  front, gwatest t l~p t l l  : ~ t  tllc ~llid(lle of I~elly; Ilclad 
elong:rtc., its clepth 1.25 it1 its length, its witltll 1.5; stlout ol)liquc, l)l1111t, I)rontl; upper profile of the 
heatl ol)tuse, with a 1)rotnintmcc. over eye in Crol~t; tnnutll r:itl~er l)roati, the n~asill:try not reitc.hing 
post2riorly to 1)clow front rill1 of orbit; lil)s r:ttllt>r tlliti; t('t1tlt SI~IRII, sI~:irp, ill ~l:trrow l ~ : i t ~ ~ l s  ill jaws 
with :LII outer e~ilarqcd scrirs; iln teeth ~ I I  vottlcr or ~ : t l : t t i t ~ ~ ~ ;  illterorl)itaI s1)acth v(>ry ~ ia r ro~v ,  l(~vc~1; 
nostril8 stn:i11, closr togclther in front of eye, :~nterior with flit13 of very sllort, 11esI1y cirri; eye Irigll, 
sl11:11l, :I little antc.rior; gill-opening restrictecl to sitlr, nearly vertical, its length 3.25 in hetttl; sc:llcs 
I:+ryc, fittelp ctennitl, ant1 b r r o ~ n i l ~ y  ~nuc-h 1rtrgt.r on ~)ostclrior sitlc of trunk; sr:tles sttlitll on bthlly ill 

f r o t ~ t  of ventrals, cycloitl; scb:tle8 ~nocleratt~ly large, cbyc.loitl on the upper p:trt and ~ i d r  of Ileati, I1c1:ld 
otherwi~e nnketl; dors:tl iins wcbll sty)ar:~ted, spineq flesil)lr ant1 with estretnitirs ill tlrost c3:tst1s free 
and l i la~nn~tous;  first 1.6 ill hentl, fifth 1.7, last 2.7; soft dorsal lotlg, last rays Iongtv~t, first 1.7, 1:tst 
1.25; anal similar to tho dorsal, l ~ n t  lower, first ray 2.8, last 1.25; C:LI~~XI  ro~~rldt~t l ,  tl1(1 ~nediml rays 
very long, :I. little longer thari 11e:~tl; 11c~ctor:xl wit11 upper tnc>dia~~ rays longt~st, all rather fine, about 
equal to lenytlr of raotlal; ventrals r : ~ t l l ~ r  lnrce, fretlnm lltliti~lg it1 front, ntther broad, le~lgth equal to 
pectoral; caudal petluncle compressed, Iengtli 1.2 it1 llez~tl, t leptl~ 2.25. 
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Color in life, pale flesh-color, upper parts with dark brownish spots ant1 blotclles; a series of ahout 
8 brownish blotches along nlidclle of ~ i d e ;  a ~ t n a l l  dark spot on base of pectoral; operclt, dusky; fins 
all pale, sl)inoas clorqal 1vitl1 l)ro\rn edge; iris bluish white. 

An exaniple fro111 Hilo, when fresh, w : ~  olive-green, rather pale, and \\-it11 7 1)lackish 'rossbantls; 
caudal  pot small ant1 ~ I ~ C ~ I ~ R ~ ~ ~ C I I O I I S ;  black bar below eye, narrow ant1 very distinct; I)aclr cro~sbarretl 
with ~nitny spots of clnsky olive; side wit11 longitudinal streaks of dark 11rown spots along rows of 
scales, these irregular and variable, mixed, espec*ially behind, with spots of pale sky-blue; tlorsal, 
anal, ant1 caudal dotted finely wit11 dark olive; pectoral pale olive; veritrals I)lac#kisll; anal plain 1)lac.k- 
iml~, paler a t  hase. I n  rrrost examples examined the heail was finely tlottrtl with bright pal(. Ijlue on 
checks and opercles. 

Color in alcohol, pale brown, side with numerous small dark brown spots ant1 7 largca (lark bro\vn 
blotches; a (lark brown streak below eye, and another acros8 opcrcle; spinous dorlral very pale I,ro\\-11 
with about 3 1)lackish brown cross-lines, very distinct on first spines, running solnewhat obliqr~cly, 
atid becotning intiistinct posteriorly; soft dorsal wit11 the. spines pale or whitish hro\vn anrl ~nenihr:~llc~s 
I~etweer~ l)lackisl~ brown; anal more or less (lark gray bro~vn; caudal very pale 1)romn or whitisll, 
spotted in cross-series with brown; pectoral pale 1)rown; vrritrals dark l~rown, pirler along edges. 

This s~nal l  but it i tcresti~~g species is generally cotrimon in brackish water about Hilo ant1 I-Ionolnlu. 
'l'lrc collectiotl contains a total of 123 spccitnens; 101 spec*ime~is from llilo range in length frorn 1.1 to 
2.5 inc,hrs, the average lcngtll being I .XI inches. R e  hsvc~ 5 speci~nens from \\'aiatiae 1.3 to 1.8 incllem 
in length, tlit~average being 1.62 inches, arid 2 examples from the ~)ontl a t  the Moann IIotel at Waikiki, 
each 0.8 of an inch long. The average Irngth of our 123 sl>ecir~rens is 1.81 inches. 

Ac(r~11~0gobiux fl~lht~r~l/lnot.?:rlia, Strcetq, Hnll. U.  S. S I L ~ .  Ifllr., Xo.  7, 60, 187; ( r o n ~ l  rethl\ I L ~  Ot~lut);  not of Blceker. 
Glrullroir~~ix L71iahti . l o r d t ~ ~ ~  & Evernir~1111, Rnll. U. S. I'i*l1 Comm., XXII, 1!J02 (Apr. 11, l90:i), 204, Honolulu. 

Genus 240. KELLOGGELLA Jordan & Seale, new genus. 

hi.lloggrllr~ Jordnn & Ser~le, new ~ C I I I I K  of (:011ii(1:1' (Ii( l lr~~~~/rlln.  atrdiiialix dordrin & Sen!e MS., from Snmon). 

This genus is framed for little fishes allied to Oobioxo7ncc, but with 6 dorsal spines, and the body 
alld head more elongate. Boay naked; fins moderate; teeth sn~al l  and sharp. We plact~ our single 
IIn\vaii:tn species ill this genus, though it  differs in the prrsenc,e of a few rudimt>ntary sc-ttles posteriorly. 

404. Kelloggella oligolepis (.Jenkil~s). Fig. 215. 

Heat1 4.5 in length; (1el)th 5.75; eye 3.5 in head; month 2.75; snout 2 in (lye, 4.5 in 11earl; D. 1.1-11 
or 12; A. 7 or 8; 1'. 15; 1'. I, 5. 

Body elongate, comprt.~sed; head elongate, blunt, depth 1.25 in its length, \vidth 1.35; profile of 
HI IOI I~  very bluntly ro~lntletl; profilr of back Iron1 Iieatl to root of spin0119 tlorsal a little concave, 

//4 i n  
I+(;;. 21h.-I;/.llf1ggellu oli!lolrl)ih. (Jcnkinu); from tlre type. 

tlesc*entling from h(4d to hase of pectoral, rather gently curving from front of clorsal a t  base of ventral 
to 1)are of candal; sllout compressed, short, ja\\-s rat l~cr  large, etlr1:11; mouth lo\v, sligl~tly obliqne; 
teeth in lower jaw rather large, uniserial posteriorly along sides, arltl in wide band in front; inner 
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ones slender, straight, the outer enlarged, especially several toward front of sides of jaw, which are 
canine-like and b e ~ ~ t  backward; teeth of upper jaw similar, with frwer can i~~es ;  volner and palatines 
without teeth ; eye anterior, high; top of head flat, interorbital space narro\rer t l~al l  pupil; gill-opening 
low, restricted, and slightly obliclue; body apparently sc-aleless, a few very minute scales on posterior 
part; first to fifth tloreal spines about equal in length, about 1 to I.:% in Ileati, last shorter; base of 
dowal about equal to head; llliddle caudal and pectoral rays longest, forrner pointed, least depth of 
raudal peduncle 2J ill head. 

Color in alcohol, plain brown, everywhere ~ninutely pmlctate with black; about 12 dark brow11 
vertical bars on side, tl~osc or1 c*autlal petlul~cle very i~ltl~stincat, ant1 all muc.11 wider than t l ~ e  narro\tr 
pale interspac-es; generally 1 or 2 rather poorly defined sin~ilnr bands across nape; several short 
radiating bands fro111 lower border of eye. 

One of the srnallest of fisl~es. Ilescribecl fro111 the type, 17 mnl. (0.67 inch) in length, tiike~i a t  
Honolulu by Doctor J e ~ ~ k i n s .  We ha\,e examined 10 exainples f ron~  \\'aianae and 13 fro111 Honolulu. 
The illbtrtross also obtained 2 speci~nens a t  I-Ionolul~~. 

E'n!ll~?~iax oli{/ok?~ir .Jel~kil~r, Hull. IT. S. Fir11 C~IIIIII. ,  XXII, 1902 (Sept. 26, 1903), 604, fig. 4R, Honolulu (tlpe, No. 80715, 
U.S.N.31.; coll. \). 1'. .Ionkina); Snyder, op. cit. (Jun. 19, 190d), 5% (Hol~olul l~) .  

Qenns 241. SICYDIUM Cnvier & Valenaiennes. 

Body subcylinilrical, rovered \vith rather small ctenoid scirles: lleacl oblong a ~ ~ d  broad, with cleft 
of ~noutll  nearly Ilorizonttll; np1)t.r jaw prolnincnt; snout obtusely roundcct; lips very thick, the lower 
with a series of numerous slender I~orizontal teeth, of which son~c~times only the estren~ities are visible; 
upper jaw with n single unifornl berieri of nnincarous movable s~nnll teeth attached by ligament to edge 
of maxillary; bel~ind this outer visible series nunlerous other parallel series of young teeth 11idde11 in 
the gums, ant1 sncceecling the forn~er as they beco~ne worn out or broken; lower jaw with a series of 
\\ritlely set co~lical teeth; teeth all si~nple, slender, the distal half bent inward ilearly at  a r igl~t  angle; 
eyes of a   node rate size; 2 dorsal fins, the anterior with (j ( 5  to 7) flesible spines; p u d a l  clujie free; 
rentrals uriitetl into a short cup-shaped disk; gill-openings 'of  noder rate witlth; 4 braiicl~iostegals. 
Sir!lfli1~?11 C11vicr & \ ' I L ~ L ' I I C ~ ~ I I I ~ ~ S ,  Hint. Nnt. I'oiss., XII, 168, 1837 (111i~?t~if vi): (Jill, I'roe. it(.. Nut. S C ~ .  1'11111i. 18li0, 101. 

a. Sculea rather slnrtll, 80 to 85 longitudinully; Ileud cornprtrutivcly short, 4.6 in lrnqtl~; dorsi~l and anal encl~ with 12 
mys ................................................................................................... ~tial~xnrri, p.489 

uu. Srules lnrgcr, ubont ti5 longiturlir~itlly; head lollger, 4 ill  length; dorsnl with 15, rind anal with Is ruys. 
afbot:niirttirn~, p. 490 

406. Sicydium stimpsoni Gill. "Oop?i." Fig. 210. 

Head 4.6 in length; tlepth 4; eye 7 in Ileacl; snout 2.6; interorbit:rl 2.3; I). VI-12; A. 12; C. 16; 
1'. 18; scales 80 to 85-22. 

Botly long ant1 slentler, compressed only posteriorly, 1le:~d short, mout blunt, itscanding abruptly 
then in n unifor~n c-urve to origin of dor~a l  fin; interorbital broad, cLoncave; mouth I~orizontul, broad, 
its width 1.6 in head; lower lip with a fringe of short setie; teeth of lower jaw unequal slender 
canines, an anterior larger pair, rind usually :L rather large tooth on each side; teetlr of upper jaw in w 

. . 

single close-set ~eries ,  Inore or less co~lcealed in the gulns; eye very small, h ig l~  up; snout pro~ni~lent ,  
~wojecating beyond the short lower jaw; gill-opening vertical; its le~lgth 2 in hcild. 

Sc.alw filic~ly c-tenoid, ~nuc-11 rc~tluced and crowdrd on napc, belly, antrrior parts of body, and base 
of caudal fin; heat1 entirely naked. 

Iqns well developed; rlorsals a i~t l  anal very high in adult ~nales, the anterior spines aild the last 
rays being l~rodnc.cil ancl fila~ne~ltous, length of second dorsal spine 1.4 to 2 ti~rres length of head; base 
of s p i ~ ~ o u s  dorsal 1 . G  in head, and so~newhut exceeding distance brtwc>en dorsals, anterior doma1 rays 
1.4 to 2 in hratl; last dorsal rays produced, their length son~e\vhat less than longest dorHal spine, or 
about 1.4 times the head; anal sirriilltr to soft dorsal, rays shorter, the posterior one longest, 1.2 ill 
head; c.audal long, Inore or less pointed in  the ~nales, rounded in the females and young, the  riddle 
rays 1.2 to 1.5 times head, pectoral broad, bluntly pointed, the lateral rays short, the ~niddle rays 
equal to head; ventral disk broad, its width sc-arcely less than its lengtll, wlricbli is about 1.6 in head, 
disk free laterally and behind, the l e ~ ~ g t l l  of the posterior free portion about 2.8 to 3 in head. 

Color ill life of a s],ec~ilnel~ 2 i l ~ c l ~ e s  lor~g from IIeeia, dark g r e e ~ ~ i s l ~  olive; bac-k and upper par& 
of s:des crossed by about 14 b1ac.k bars, these sometimes in pairs, head and cheeks ver~niculated with 
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blackish anti greenish; spinous dorsal s~iloky with a brownish blotch on base of last 2 ~pines;  soft 
tlorsal su~oky;  a~ra l  p ~ l e  smoky, with a darker bantl'near the outer 'dge, other fills pale dusky. 

Color in  alcohol, bro\rnish black, paler I)elow, side with about 7 Inore or less distinct d a ~ k e r  ver- 
tical hars, most distinct in the young, top of llcatl with obscure tlarker cross bands, fins all bluish 
black in adult ~ ~ ~ a l e s ,  paler in females ant1 young; dorsals, anal, and caudal wit11 small roundish pale 
spots, I I ~ O Y ~  nunlerous near base; pectoral dusky, without spots. 

This goby was fount1 in al~l~ndance in a srnall stream a t  JCaiwiki xiear ITilo, and n few speci~nens 
were obtained in Aeric~ohe Creek a t  IIeeia, Oahn Island. We have specimens also from IC:tilua, and 

PIG. 216.-Sic?ldZltm ntimpsoni Rill. 

\ 

the Albnfross found it  in Lahaina and \\Tailuku rivers, Mnui Island. Tt is strictly a fresh-water fish, 
attains a length of 5 to 7 inches, antl is used to some exte~l t  as foocl. 

The species was originally described by Doctor Gill, and later by G u n t l ~ ~ r ,  fro111 specimens 
obtained a t  Tlilo. 

Sic!ldiun, rtist,pxoni Gill, Proc. A(.. Nnt. Sci. Phila. 1860, 101, Hilo, Hawaii, i l l  fresh wnt,c!r; Giinthrr. ('at., 111, 93, 1861; 
(iiinther, I'ische dcr Siidsec, VT, Is:%, 1877 (Gill's description). 

Sic!ldinn~, nif/rrxrr?~x Giinther, Cllnll. Rept., Zool., I ,  Ikrt VI, Shorc! Pishrs, tiO, ],I. xxvr, fig. C, 1880, Honolulu, fresh water; 
streams in the island of Hawaii. 

Siqloptcrrr8 xfi?sl~aon,xi, Streets, Hi111. IT. R. Nat. Mnx., No. 7,69, 1877 (fresh-water streams of Ollhu); Jenkins, Bull. U. S. 
Fish Colnm., XXII ,  1902 (Srpt. 23, I90:%), 502 (I lonol~~ln,  fresh water): Snyder, op. rit. (Jan. 19,.1904), 536 (Lahaina 
and Wnilukn rivers, Mnui). 

406. Sicydium albotseniatum Giint,lirr. Fig. 21i. 

Tiead 4 in length; depth 4.5; eye 6 in head; I). YI-15; A. 18; scales about 65. 
Roclv loup; head s l~ort ;  811out prominent, projecting beyond the short lower jaw. Scales large, 

not recli~cecl 1)nt rro\vtletl anteriorly; heat1 entirely naketl; fins well tlevelopetl; third and fourth dorsal 
spines prod~~c(~t l ,  long antl flexil)le, o~~c.-tl~ird 1ongc.r tlmn Ilead; base of s p i ~ ~ o n s  tlorsal 1.3 in 11twl; 
t1istanc.c. I)rtw,een tlorqals 3 in spinous tlorsal; soft dorsal and a~ la l  long arid high, but not ~)rotluc.ed; 
raut1:~l long, sharply convex; 1)ectoral broad, bluntly pointed. Color dark yellowisl~ gray, lighter 
antl Inore yellowish below; a white lateral bantl, slightly narrower that1 eye, extcndi~lg from 1)ase of 
caudal to tip of ~ n o n t ,  on heat1 its upper edge at upper l~ase of pc~rtoral, the line running straight to 
tip of snout; a row of X large black sl)ots on I)otly, 1)elow tile latc~ral 1)a11d, fro111 pc>ctor:~l to b:we of 
caudal; fins all tlusky, t l ~ e  dorsal, candal, :md anal etlgetl with light blue, the lower third of anal 
with many small blue spots; anterior part of ver~tral disk red. 
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The above description is taken from Giinther's figure, there being practically no descsription of 
this species in  his text. The fish was not seen by 11s. 

Sir]lrlil~,~r ulbof:c?~intz~a~ Guntlter, Fische der Sttdsee, 11, 183, t ~ ~ f .  cs,  fig. I), l h i7 ,  brooks in Sandwich Islands. 011 a 
drawing by Gnrrett. 

PIG. 217.-Sir?ltlilcs& nlbof:r~~ir,!,r~r~ Glintltcr: nfter Giintllcr. 

Oenns 242. ZENTIPEEL Giinther. 

This genus differs fro111 Sic?jditcnj in the scaIt>l(~~s hotly and in t11e dentition, which consists of a 
single row of tricn~pid teeth in the upper jaw and of teeth o f  tho Ram(. size in the lo\\?er ja~v. 

S'iqlo(lnxlrr Gill. I'ror. Ac. Nnt. Sci. l'hiln. lXliO, 102 (roiirolr~r); nnnlcL ~~rc.oc-cwpictl. 
I,r?rti)~rx Giinthcr. Cat.. 111, !)ti, 1RG2 (rr~?lmlor). 

.......................................................................... a. 1'11il \\,ithont ucnleli; dornnl mys 10 collrolor, 1). 491 
......................................................... ua. '1'1iil roveretl wit11 ~ r n n l l  scnlra; dornnl n~ys 11. se?~ii?iaclus, p. 481 

407. Lentipes concolor (Gill). 

D. VI, 10; A. 10; body subcylindriral, nakctl; head oblong, clrpressrd, with the cleft of the ~lloutll 
horizo~~tal; eyes of motlerate size; lower lip with a series of minntc tcc~t l~;  botlr jn\\,< with a si~lgle 
series of teeth, thv anterior ones in the upper jaw tr i rn~pid,  thosr of the lower ~videlp srt: 2 dorsal 
fins, the anterior wit11 6 flexible spines; cautlal quite frc.c~; ventral fins nnitcld to a short ~t~nlicirc~ular 
tlislr, adherent to the belly; gill-olrrnings of nrotlernte ~vi t l t l~.  Purplish. Strean~s near Hilo, Tlat~vnii; 
not seen by 11s. 
SL-rlor1aht11 roirrolor Gill, Proc. Ar. Nut. Sri. l'h111~. 1Xfi0, 102, fresh waters of Hilo, Hawaii. 
Lc?rtipf v co?rmlol, Crli~ltht~r, Cllt , 111, 90, 1801 (nflcr (:ill), (:lilltl~cr, Itt.11. Sllorr l"s11,. Cllnllengor, Zool., 1, Part V1, 61, 18h0 

(streams of Ilnwnii). 

408. Lentipes seminudus Giinther. 

TI. 7'1, 11; A. 10; a ~ ~ n a l l  fisl~, 3 inches long, ant1 in an intlifferent state of preservation, Reems to 
be a seconcl species of this genus, having the salnc. singular dentition as T,c~~~lil)rs conc*olol., but the. tail 
is cso\rered with 61ntlll scales, the Ileati and trunlr only 1,eing nrtlrt~cl. I t  is an adult specimc~~~,  t l ~ r  
olraries being fully developed. Tlle eyes are small, situated in the anterior l~alf of the length of the 
hmd. The length of the head is one-fourth of the tot:tl, the caudal not includrd. T11v yent is some- 
jvl~t~t  nearer the root of the c~audal t11:in to the head. T~h11gtll of sprrimcn, 3 in(*hes. Ilonolnlu, in 
fresh \\rater. (Gt~nther.) Not seen l)y us. 
Lm(lpp8 xe~ni~~?~rl t ih<+~:untl~cr,  Ilrp. Sl~or?  l"i11. Chnllcngrr, Zool.. 1, I'nrt VI, 61, 1890, Honolulu, in frcqli ~ ~ t ~ t c ' r .  

Genus 243. AWAOUS Steindachner. 

Inner eilgm of shoulder-girdle with 2 or lnorc conspicuous clermal flaps; preorbital region very 
long; prelnaxillarp and rnnsillary strong; lips tlliclr; s c a l ~ ~ s  rather small, c-tenoitl, 40 to 80 in a longi- 
tudinal series; interorhitrtl groove with :L conspicnous median crr?st; sidcls ol head nakecl; no silky rays 
on pectoral; dorsal spines 6; tongue hrond, adnate to floor of ~nonth ;  otherwise essentially as in Gobius. 
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The species reach a large size and are confined to the fresh waters of tile Tropics of America and 
the I-lawaiian Islantls. The physiognomy in each is peculiar, the s n o ~ ~ t  being long and convex. 

Awuo~is Steindachner, Sitz. Ak. Wiss. Wien, XLII, 1860, 2X5, 280: after lcs Anzuuous of Cuvier & Valenciennes (Oobius orel- 
Inria, ete.). 

Cl~or~oplrorus Poey, Memorias, 11, 2i4, 1861 (buccr~lr~tt?is=taiusieu). 
Alouour Bleeker, Esquinse d'rln Syst. Nat. Gobioides, in Archiv Neer. Sc. Soc. Holl. Harlem, 1~ , ' 1874 ,  320 (orellarie); after 

Zcs limcioud of Covier & Valenciennes. 

u. Body elongate, depth 4.75 in length; eye comparatively large, 6.76 in head: snout rather short, 2.2 in head; interopercle 
comparatively narrow, 7 in head: dorsal rays 11; a1ia1 13; scales 62,-11: a black bar below eye.. . .g(riivittattis, p. 4% 

uu. Body short and deep, depth 4 in length: eye small, 8.6 in head; interorbital wider, 5 in head; dorsal rays 10; A. 10: 
scales 153,-18.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .. . . . . . . . . . . . . . . .:. . . .. . . . . . . . . . . . .rrl(z~rii~rcus p. 493 

409. Awaous genirittatus (Cuvier & Valenciennes). "06pu." Fig. 218. 

Head 3.4 in length; depth 4.75; eye 6.75 in head; snout 3; interorbital 7; D. VI-I, 11; 9. 13; P. 15; 
1'. I, 6, 6, I; scales 52,- 11. 

Body elongate, compressed; head elongate, large, its deptll 1.4 in its length, width 1.7; snout 
blunt, rounded, very ronvex in profile; ~ n o u t h  large, oblique, 2 in head; maxillary reaching below 
posterior portion of eye but not to posterior rim; jaws large, terminal, the lower very slightly pro- 

Fro. 218.-Awaous gn~i~~illnt?is (Cnvier & Valenriennes): after Oiinther. 

duced; teeth in jaws small, nnequal, sharp-pointed; volner anti palatines edentolous; lips broad, 
fleshy; tongue broad, more or less truncate, adnate to floor of mouth; anterior nostril very small near 
upper lip anteriorly, in a short tnbe; posterior nostril rather large, near front of eye; a large pore 
behind eye, and many s~naller ones on top of head; interorbital space rather broad, flattened, 6 in 
head; cheek antl side of head sornewhat swollen, forming broadest part of body; gill-opening rather 
large, restricted to side, about 2 in head; pectoral rather long; scales small, finely ctenoid, very 
n~inute on top of ]lead, enlargetl or1 side of caudal peduncle; dorsal spines flexible, posterior longeet; 
first dorsal spine 2.5 in head, fifth 1.25, sixth 2.2; first ray 2, ninth 1.1, last 1.3; anal silnilar to soft 
dorsal, first ray 3.25, ninth 1.2, last 1.7; caudal very long, middle rays longest, pointetl 2.8 in head; 
pectoral broad, expantled, 1.1 in head; ventrals broad, 1.1, with very broad frenmn in front without 
fringed margin; anal papilla large; caudal peduncle compresbed, its Iengtll 2 in head, depth 2.75. 

C'olor in life of an example a t  IIonolulu, olivaceous, crossed by about a dozen bla(.k bars, the 3 
below anterior part of secontl dorsal longest and darkest, the anterior bars ob~olete in some spec+imens, 
in some running only on upper half of body, the belly being red; lower half of eitle ant1 belly white; 
head olivaceous, a I~roacl black band covering interocular space and extending throng11 eye antl across 
cheek to throat, broadening below; belly and branchiostegal region crimson; clorsal and anal pale rosy 
with cross streaks of brow11 spots; edge of dorsal fin darker rosy, of anal also darker rosy, and with a 
narrow white border; caudal and pectoral yellowish olive; ventral8 pale roBy; iris brownish black. 

Color in alcohol, pale brown, slightly darker above; each scale on the rniddle of side with a 
brownish base shelving as s~nal l  vertical streaks; ten narrow brown vertical cross bars on side; a broad 
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slaty black blotch from below eye across cheek behind maxillary; a dull blnish blotch at  base of pec- 
toral fin above; fins grayish dusky, the dorsals with narrow submarginal pale bar, rest of both fins 
with reticulating dusky lines. Described froni an example (No. 05228) taken at  I~O~IOIOIU. 

A comnion species, widely d i s t x h t e d  throughout the tropical Pacific, abundant a111011g the 
I-Iawaiian Islands. We have 74 specimens frqm Ilonolulu, 11 from Waikiki, 4 froni Aloanalua, 2 from 
Icaneohe Creek, near Heeia, and 38 from Ililo, ranging in length from 0.8 to 5.7 inches. 

.GO/JLII8 gensrvltalus Cuvier & Valenciennes, Hist. Nat. l’oibs., S l I ,  64, 1837, Tahiti; Guntlier, Firehe der Siiilree, VI, 170, 
taf. CX, Fig. C ,  1877 (Tahiti, Niivigiitor, Fiji, slid Siiiidwich isliiiidh). 

Aiaaoua yenii%ttn/ae, Fowler, Proc. Ac. Nal. Sri. I’hila. 1900, 51.7 (Siindwich I4andH); Jellkina,, Bull. U. S. Fish Comm., XSII, 
1902 (Sept. 23, 1903), 602 (IIoiiolnlii, frcrli waters); Snyder, 01). rit. (Jan. 19, 1904), B36 (Honolulu, Waimea, Hfl118- 
pepe, Ilaiialei, Huleiu rivers, Kauai; Anahulu Itiver, Oahu). 

410. Awaous starnineus (Eydoux & Souleyet). ‘ ~ 0 6 p . ’ ’  

Head 3.2 in length; depth 4; eye 8.6 in head; snout 2.2; interorbital 5; D. VI-IO; A. 10; srales 

Body short and stout, heavy forward, compressed oqly posteriorly, head large, broad; snout ratlier 
long, anterior profile only slightly convex froni tip of snout to origin of first dorsal fin; eyes small, high 
up, the interorbital space little convex; mouth large, nearly horizontal, very broad, the greatest width 2.2 
in head; lower jaw included, lips rather thick; maxillary reaching orbit; teeth in each jaw in a broad 
villiform band; tongue rounded, adnate to floor of mouth; gill-openings long, separate, the isthmus 
broad, length of gill-opening equaling snout; shoulder-girdle wit& 2 short, fleshy papillrr. Head 
entirely naked, breast naked, bo$y densely scaled, the scales anteriorly somewhat reduced. Origin of 
spinous dorsal midway between tip of snout and base of last dorsal ray; base of spinous dorsal 2.7 in 
head; length of dorsal spines 1.1 in snout; soft dorsal high, the anterior rays 2.5 in head, the posterior 
about 3; anal similar to soft dorsal, the rays about equal; caudal long, rounded, the middle rays 1.5 
in head; rentral disk short, rounded, ita length twice the wiclth of its haw or equal to snout; pectoral 
long, pointed, 1.4 in head. 

Color in life (No. 03269), dark olivaceous, with ohscnre dusky blotdies 011 side; belly pale; a dark 
blotch at  base of caudd fin; dorsals pale y e l l o ~ ,  crossed by about 7 narrow ldackish bars approxi- 
mately following the margin; caudal similarly marked, with about 7 vertical blackish bars; anal dusky; 
pectoral and ventrals dusky olive. Another esainplc (No. 03270), 5 inches long, differs from the one 
just described in  having the sides more plainly vermiculated with brownish lines and in having the 
spot on caudal pecluncle and bars on fins plainer. 

Color in alcohol, pale olivaceous on back and sides, yellowish wliite below; side with a median 
series of irregular large blackish blotches, most distinct in the young; it large black blotch a t  base of 
caudal fin; spinous dorsal whitish, with blackish retriculations; soft dorsal whitish, crossed by about 
7 or 8 zigzag blackish lines; caudal siiiiilar to soft dorsal, c-rossed by about 9 vertical zigzag blackish 
bars; anal dusky whitish, darkest along the middle; pectoral dusky, palest a t  base; a small blackish 
blotch at  base of upper rays. 

This is the u“imon Oopu of the fresh-water streams and river nio~tlis, and is one of the most 
ahuudant gobies occurring atnorig the  Hawaiian Islands. Numerous spcciniens were obtained by us 
at Honolulu, Waialua, IIilo, Mauna Loa, and I-Ieneohe Creek at  Iieeia and Kilihi Creek in Pilihi 
Valley, varying from 0.8 to 12 inches in length. 
Gohiwi alaminecba Eydoiix & Sooleyet, Vo) . Bonite, Poiss., 179, pl. v, fig. 5, 1841, Sandwich Islands: Glinther, Rep. Shorc 

.l?riaoua rlnsuzlnbi.ia, Strccts, Bull. U. S. Niit. Yus., No. 7, 69, 1877 (fresh-water streams of Oahu); Fowler, Proc. Ac. Nat. Sei. 

Uobrrts~~niirir~~HiX, Fowler, Proc-. Ar Nat. Sei. I’hiIi~. 1900, 517 (Sandwich Islands); not of Ciivicr & Valencieiirie~. 
Aiunous 8lnnba71r~~s, Jeiikinr, Bull, U. 8. Fish Comni., XXII,  1902 (Sopt. 23, 1903), 502 (Honolulu); Snyder, op. cit. (Jan. 19, 

63,- 18. 

FiHh., Chiillengor, Zool., I, Piirt VI, 69, 1880 (fresh waters of Hoiioliilu: stretimv of Hrivtlii). 

Thl l i i .  1900, 617 (Sandwich Isliitidu); not ol Guntlicr. 

1904), (Aniiliiilir River, Otihu; Wiiimeii, Hiiniilei, Haniipepe, iitrd IIulei rivers, Kiiuihi; Wiiiluku Itiver, Illani.) 

Suborder DISCOCEPHALI.  

Bony fislies “with a suctorial transversely ialninated oval disk on the upper surfare of the heat1 
(11ornologous with a flat dorsal fin), thoraric ventral fitis with external spines, a simple h i s  cr:inij, 
intermaxillary bones flattened, with the ascending processes deflected sideways, and with the supra: 



494 BULLETIN OF THE UNITED STATES FTSR COMMISSION. 

maxillary bones attenuated backward, flattened, and appressed to the dorsal surface of the intermax- 
illaries; hypercoracoid (or scapula) perforated nearly in the center, and with 4 short actinosts 
(carpals)." (Gill.) 

This remarkable group c:onaists of a single family, Xc'ci~eneidid:~. 

Family XCV. ECHENE1DIDX.--The Remoras. 

Body fusiform, elongate, covered with minute, cycloid scales; nlouth wide, with villiforin teeth 
on jaws, vomer, palatines, arid usually on tongue; premaxillaries riot protractile; lower jaw projecting 
beyond upper; spinous dowal modified into a sucking disk which is placed oil the top of the head and 
neck, and composed of a double series of transverse, movable, cartilaginous plates, serrated on their 
posterior or free edges. By Inearls of this disk these fishes attach the~nselves to other fishes or to 
floating objects, and are cariied for great distances in the sea. Opercles unar~ned. Pectoral fins placed 
high; ventral fins present, thoracjc and close together, I, 5; dorsal and anal fins long, without spines, 
opposite each other; caudal fin elnarginate or rounded; branchiostegals 7; gills 4, a slit behind the 
fourth; gillrakers short; gill-inembranes not united, free froin the isthmus; pseudobranchia obsolete; 
several pyloric appendages; no air-bladder; 'ho finlets; no caudal keel; vertebre more than 10-1-14. 
Genera 4; species about 10, found in all seas, all having a very wide range. 

aenus 244. ECHENEIB [Artedi) Linnaene. Remoras. 

Body rather robust, the vertebra 12+15=27; dipk sliortisl~, of 13 to 18 laminae; pectoral rounded, 
its rays soft and flexible; soft dorsal and anal moderate, of 20 to 30 rays; caudal subtruncate. Species 
attaching themselves to large fishes, especially to sharks. 

Erlie?r& (Artedr) Linnmus, Byst. Nnt., cd. x, 260, 1768 (reniora, the only apeciev known to Artedi). 
R~rnora 0111, I'roc. Ac. Nut. Sci. Philn. 1862, 239 (?senioru). 
Eclberbeis Gill, Proc. Ac. Nat. Sci. Philn. 1864, 60 (ronoru); not 8clieiieir Gill, 1862, restricted to naucrates 
Hemoropnia Gill, Proc. Ac. Nnt. Sci. Phila. 1864, 60 (brucIi?/pterucl). 
Remorina Jordan & Evermann, Check List Fishes, 490, 1896 (albmrens). 

4 1 1. Echeneis remora L i n ~ i ~ u s .  

Head 4; disk 3.75; width between pectorals 5.25. D. X~III-23; A. 25; vertebra: 12+15. Body 
comparatively robust, colnpressed behind; pectoral fins rounded, short, and broad, their rays short 
and flexible; ventral fins adnate to the abdomen for more than one-half the length of their inner edge; 
tip of lower jaw not produced into a flap; head broad, depressed; disk longer than the dorsal or the 
anal fin; rn~xillary scarcely reaching front of or.bit; caudal lunate; vertical fins rather high; pectoral 
three-fifths length of head. Color blackish, nearly uniform above and below. Length 15 inches. 
Warm seas; usually found attached to large sharks. Color iii life all more or less violet blackish; the 
lobes of the caudal paler. 

We have but a single example (No. 527), 3.6 inches long, taken at l-Ioiiolulu; others were taken 
by the Albatross at Hanalei Bay, Kauai, and at various dredging stations. 

Ec:ehe?~ei~ renbora Linnrcuu, Syvt. Nut., Ed. X, 260, 1758, "in Pelago Indico;" Gunther, Cat., 11, 378,1860; L u t k e ~ ~ ,  Vld. Medd. 
Kjobehn. 1875, 38; Jordan ck Gilbert, Sy~ropwib, 417,1883; Gtlnther, Chnllenpr Report, Pelagic Frshes, XXXI, 18, 
1889 (Sandwich Iqlunds); Snyder, Bt111. U. S. Fish Comm., XXII, 1902 (Jun. 19, 1004), 536 (Hanalei Bny, Kuuai, 
Albatrosw stutioris 3869, 3879, 3887, 3934, 3938, 3973). 

Eclche?teis 8qt~al8pda Daldorf, Skrivt. Nnt. Selsk. Coperrhugen, 1703,157, Atlantic Ocean between the Tropics; Gunther,Cat , 
11, 377, 1860 (Atlf~ntic between the Tropicq). 

Echeneb Jurubzra Lowe, Proc. Zool. Soc. London 1839, 89, Madeira. 
EcI~rnriap(irva Grotlow, Cttt. Fiuh., Ed. Gray, 92, I&%, no locality; ~tfter 3. remora L. 
Echeneis remoroides Bleeker, Nut. Tijds. Ned. Ind., IX, 1855, 70, Batoe. 
ErIimieQpoxtica Poey, Memorias, 11, %5, 1861, Havana. (Coll. Poey.) 
Remmajacobza, Gill, Pror. Ac. Nut. Sci. Phila. 1862. 240. 

412. Echeneis albescens Te~nminck & Schlegel. 

Length of disk 3.2 to 3.25 in total length; width between pectorals 5 to 5.3; number of lamine on 
disk 13 or 14. D. XIII-22; A. 22; angle of month in the vertical from the third lamina of the disk; length 
of ventral finsequal to the distance between root of pectoral and posterior margin of eye. Color uniforrri 
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grayish brown. (Giinther.) Tropical Pacific, straying to America; a specimen taken a t  La l'az, Gulf 
of California (Streets), and 1 in the Gulf of Mexico (Bean). Recorded from the Hawaiian Islands by 
Fowler; not seen by us. a 

Echeiieis albe,scwts Temminck B Sclilegcl, Friutlh Jeporriea, I'oiss., 252, pl. 120, fig. 4, 1850, Japan. 
Remora albescene, Jordan SE E~ermann ,  Fishes North and illid. Amcr., 22'72, 1898; Fowler, Proc. Ac.Nat. Sci. Phila. 1900,617 

(Sandwich Islands: coll. Thou. Nuttull). 

Group BLENNIOIDEA. 

Body more or less elongate, naked or with scales, large or small; ventral fins small, more or less 
ddvancett in position, often wanting, tlie number of soft rays always fewer than 5; hypercoracoid per- 
forate, the shoulder-girdle norrnallp formed; skull not arlried with spines; suborbital not developed 
as a bony stay articulating with the preopercle; pseudobranchia present; dorsal fin long, its anterior 
half and sometimes the whole fin composed of spines; anal long; tail liomocercal, the caudal usually 
rounded, rarely forked; vertebr:~ numerous, especially in the Arctic species. 

A large group, with ill-defined boundaries, the more 'primitive forms showing affinities with the 
Trtrcl~inoidnr, Cirrhitid:~., and other more typical fishes, the extremes very aberrant and passing directly 
into the Opl~idoidecr, and other forms lacking spines in the fins. 

Family XCVI. BLENNIIDr3E.-Blennies. 

Body oblong or elongate, naked or covered with moderate or small scales, which are ctenoid or 
.cycloid; lateral line variously developed, often wanting, often duplicated; mouth large or small, the 
teeth various; gill-membranes free from isthmus or Inore or less attached to it; pseudobranchiz present; 
rentrals jugular, or subthoracic, of one spine and 1 to 3 soft rays, often wanting; dorsal fin of spines 
anteriorly, with or without soft ray8: anal fin long, similar to soft dorsal; caudal well developed; 
vertebr:e in inoderate or large number, 30 to 80; liypercoracoid (or "scapula") perforate, shoulder- 
girdle normally formed; suborbital without bony stay. 

Fishes of moderate or sinall size, mostly living near the shore in the tropical and temperate or 
Srctic seas; most of them carnivorous, the Clininn,, so far as known, ovoviviparous, the rest viviparous. 

........ a.  Cliiiinx: Body ucaly; lnterrtl line high anteriorly. Species ovovivipsroua, so Iar 11s kl~own.. .Er~acapler.qgizu;, p. 495 
act. Body scaleless; teeth comb-shaped, in a dingle row; volner and palatines toothless or ~iearly so; lateral line usually 

arched in front: soft dorsal abolrt equel to bpinous. Species viviparo11s. 
b. A short, stout fr~ng-like caniric on each side, a t  leuat in lo\vcr jaw. 

r.  Dorst~l fln entire; gill-openings wide, the membrrines free from the isthmus ......................... . f i ~ ~ n ~ i f f l e ,  p. 496 
cc. Dors~il flh divided; gill-opcningfl narrow; posterior cLanines present.. ................................. ..lllictcs, p. ,197 

bb. No lung-like canines in either jaw. 
d. B l c ~ ~ ~ t i i ~ b z :  Tceth all fixed, attrichcd to tho bor~ev of the jnws; dorvr~l rind rl~ral joil~cd to ttlc caudal; crbrnivo- 

rous .............................................................................................. >:n.:nrhcl?/t~,.tt6,p.500 
d d .  Salaviiir:r8: Teeth all movtiblc, implanted on   he skin of the lips; 110 posterior crini~ies; herbivorous. 

e. Body elongate; D. XIII, 22; A. 25 ..................................................................... Sularias, p. 501 
ec. Body short; I). XI. 13: A. 16 ......................................................................... E x a l l h ,  p. 605 

Qenns 245. ENNEAPTERYQIUS Rtippell. 

Body rather robust, covered with liiodertrte ctenoid scales; lateral line incomplete; mouth ~noder- 
ate, the jaws equal; no tentacle on nape; no hook on shoulder-girdle; eye large; dorsal fin divided.into 
3 fins, tlie first of S or 4 slender spines, the second of 10 to 34, the soft dorsal of 7 to 15 rays; caudal 

, rounded; anal fin long; pectoral long, the lower rays siinple and tliickciied. This genus differs fro111 
Tripterygion Risso, as typified by the Mediterranean species, 1'. iripleronotus,  in the shorter jaws, tlie 
presence of a cirrus above the orbit, and in the larger scales. The lateral line is always incomplete. 
Small fishes of tlie rock pools of the Tropics, found in 1110st warill aeas. 

E,riietcl~tcr)/gitls Iiiippell, Neue \Virbelthiere, 2, 1838 @rib-ilbx). 
Ennmiic~lc8 Jurdan & ICvermalln, I'roc. Cal. Ac. Sci. 1895, 501 (car?~iiilalis) 
Q(llins Evermanll & MaIYh, Rept. U. S. Fisli Comm. 1899, 307 (jordani). 
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413. Enneapterygius atriceps (Jenkins). Fig. 219. 

Head 3.25 in length; depth 4.6; eye 3.5 in head; snout 3.4; rnonth 2.5; interorbital 2 in eye; 
D. 111, srv 8-10; A. 1, 20; scales 4-34-6. 

Rotly elongate, compressed, greatest depth in n~iddle of belly, tlepth of heat1 1.5 in its length; 
\vidth of head 1.4; head pointetl, triangular when vieweti fro111 above; snout blunt, pointetl, oblique; 
jaws equal, low, ant1 slightly produced; lips fleshy; rnonth ~notlerately large, slightly 01)liqoe; teeth 
in jaws fine, in bands; eye high, in first two-fifths of head, with a short filament above; anterior 
nostril wit11 short fleshy flap; interorbital space narrow; three dorsal tins, first 2 divisions spinons, 
distinct from rayed portion; fifth dorsal spine 2 in head; second dorsal ray 2; anal ti11 rather low, lo\ver 
than dorsal, anterior rays highest; cbaudal 7.4; pectoral pointetl, middle rays lorigest, eclual to heat]; 
ventral 1.75; caudal peduncle compressrtl, its least depth 3; lateral line inferior and straight a t  first 
until a little in front of the soft dorsal, where the tnbes and pores stop; below this point a ~nedian 
series of deeply scalloped scales to 1)ase of caudal; scales ctenoitl on side of body, 1)elly naked. 

Color in alcohol, very pale brown or whitish, side with ahout 6 pairs of dark brown irregularly 
vertical bars more or less conflnent; hcad market1 with brown dots above, becoming larger and deeper 
on the lower surface, where the genenil color is grayish; fins pale or \vhitish, with a fe;v dark dots on 
basal portion of dorsal and anal, otllerwisc~ pale; space about gill-opening blackish in front of pectoral 

FIG. 219.-Enneupler~gLus atriceps (Je~~kins) .  Typc of Tripterygio?~ alriceps Jenkins. 

and with blackish spots below. Other examples, females, have the head pale, not blackish, with 
1,rown dots above and several larger on cheek opercle. 

Besides the type, we have.exarnir~ed 9 examples, ranging in length from 0.75 inch to 1.2 inches, 
o1)tained by Doctor Jenkins a t  Honoluln in 1889, and 37 examples 0.6 to 1.2 inches long, collected by 
IIY a t  Waikiki reef, near I-Ionolnlo, in 1901. 

This dainty little fish is very common in the holes in the coral rocks. I t  can be ~rrost successfrllly 
collected by lifting up large pieces of the rock and breaking them to pieces over a bucket or fine- 
meshed net. 

:"ripter~(]ion ntricq~x .Jenkins, Bull. U .  S. Fish Comtn., XXII, 1902 (Yept. 23, 1903), 505, tig. 46, Honolulu, Hawaiian Islands. 
(Type, No. ,50719, U. S.  Nat. MIIH.; Coll. 0. P. .Jenkins.) 

Qenus 246. BLENNIUS (Artedi) Linnmue. 

Body oblong, compressed, naked; head short, the profile usually bluntly rounded; mouth small, 
horizontal, with a single series of long, slender, cwrved, close-eet teeth in c.ach jaw, besides which, in 
the lower jaw a t  least, is a rather short and stout fang-like canine tooth on each side; premaxillaries 
not protractilt~; gill-openings wide, extending forwart1 below, the ~ne~nbranes  free from the isth~nns 
or a t  least forming a broad fold across it; dorpal fin entlre, or rrlore or less ernarginate, the spinesslen- 
der; pectoral moderate; ventrals well developed, I ,  3; no pyloric cwca; lateral line developed ante- 
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riorly. Species numerous, lurkiug under rocks and alga in rnost warm seas; some species in  the lakes 
of northern Italv. 

% 

llleanius Artedi, Genera Piscium, 27, 1788. 
Uleir~~i~is Linneus, Syst. Nut., Ed. X, 256, 1758 (galerita). 
Sulariu ForskR1, Descrip. Anim., 22, 1775 (basiliscus). 
Plrolis Fleming, Brit: Anim., 207, I828 (lzuis=pBolis ); not Ii1roli8 Scopoli. 
Adot~ie Qronow, Cat. Fish., Ed. Gray, 93, 1854 (pavo?citcus=ocella~is). 
Lipophrys Gill, American Naturalist, June, 1896, 498 (pholis). 

414. Blennius sordidus Bennett. 

D. xr, 18; Y. 14; V. 2; A. 11, 19; C. 13. 
Body transversely wrinkled throughout, except upon the head; extremities of the rays of all the 

fins projecting beyond the membrane, those of the dorsal having affixed to each a filamentous append- 
age; anterior ray of dorsal fin strongly curved and more free from membranous attachment than the 
succeeding ones, which it  equals in length; opercle en~argioitte above; snperciliary appendage palmate, 
about twice as long as diameter of orbit; a very short filament in-umediately above the lower nostril; 
on each side of vertex of the head is a swelling, or fleshy ru~li ioa,  which descends over a ~ l d  covers the 
whole of the cheeks; teeth nearly uniform in both jaws, diininishing in size backwards; those of the 
upper jaw rather shorter. 

Prevailing color dirty retldish brown, sonlewhat paler beneath, varied only by 3 or 3 large dark 
brown blotches on the back, that nearest to the caudal fin the most deeply colored; fins of the same 
color as the body, the dorsal marked with a darker spot a t  its anterior part and exhibiting faint traces 
of a darker longitudinal line near the iniddle of its hinder portion; the caudal fin cross6d by 3 lines or 
series of spots of a somewhat deeper color. I-Iawaiian Islands. I<aown only froin Bennett's record. 

Bleunius sordidtis Bennett, 2001. Journ.,IV, 1828, 34, Sandwich Islands; Gunther, Cut., 111,220, 1861 (Sandwich Islands); 
Giinther, Fisehe der Siidsee, 193, 1877 (Sandwich Islands). 

Genus 247. ALTICUS (Commerson) LaoBpbde. 

This genus differs frorn Salaric~s in having large posterior canines and the dorgal fin usually 
divided into 2 parts. 
Afticus (Commerson) Lac6p&de, Hist. Nut. Poius., 11, 458, 1800 (auliens). 
Zrpiclrthys Swainson, Nut. Hiut. Clam. Fishes, 11, 79, 275, 1839 (atlanticue). 
Salarias Swainson. 1. c., 274, 1839 (eornicularin); not of Cnvier. 
Entonlac~odus Gill, Proc. Ac. Nut. Sci. I'hila. 1859. 168 (~rigricaus). 

a. Anal rays 17; dorsal rays 14 to 16. 
b. Head long, 3.3 in length; eye large, 3 in head; dorsal XI, 14.. ......................................... .va~ioloscis, p. 497 
bb. Aead short, 4.26 in length; eye small, 4.5 111 head; dorsal XlI, 16. .................................. .~naw~~oratzis, p. 498 

aa. Anal rays 20; dona1 rays 19.. ............................................................................ .gibbjf~ons, p. 499 

41 5. Alticus variolosus (Cuvier & Valenciennes). 

Head 3.3 in  length; depth 3.5; eye 3 in head; snout 3; \ ~ i d t h  of mouth 2; iilterorbital 2.5 in  eye; 
D. xi, 14; A. 17; 1'. 15; V. 3. 

Body elongate, compressed, its greatest depth a t  niiddle of belly; depth of head 1.25 in its length; 
width of head 1.7; cheeks not swollen; anterior profile very steep; n ~ o u t h  very broad, low, slightly 
inferior; maxillary reaching a little behind pupil; lips thin, with small papill= along edges; teeth fine, 
movable, forming an edge in jaws; two large canines in jaws; eye high, anterior, with a short fringed 
flap above; nostrils close together, anterior wit11 several fleshy fila~uenk; interorbital space narrow, 
concave, its width 2.5 in  eye; dorsal spines flexible; first dorsal spine 1.7 in head; dorsal fins contin- 
uous, of about equal height; caudal elongate, margin rounded, a trifle less than head in length; pectoral 
broad a t  base, rays just below iniddle longest, a little less than head; ventral short, 1.4 in head, reach- 
ing a little more than half way to anal; lateral linearched for about first half of i b  length, tllen nearly 
straight but somewhat indistinct along middle of side to base of caudal; a dark fringe of filaments over 

nape. . 
Color of a fresh specimen in formalin, leather-brown, dull orange-brown on top of .head; some 

whitish streaks before and behind eye; fringe of tentacles on nape black; little tentacles over eye 



498 BULLETIN OF THE UNITED STATES FISH COMMISSION. 

dusky; no pale spots on body; fins black; a white edge to dorsal; caudal with upper half white; anal 
and ventrals black; pectoral paler posteriorly. 

Color in alcohol, deep brown, nlore or l e s ~  uniform; first 3 dorsal spines whitish, upper margin 
aalne color except posteriorly, where upper portion is grayish; anal blackish, caudal blackish, upper 
margin whitish; pectoral and ventral gray. 

Apparently not very abundant. Hepresented in our collections by only 6 examples, all franl 
Honoluln. Lellgth 2 (No. 909), 2.1, 2.3 (No. 277), 2.25, 2.5, and 2.75 inches, ~*espectively, the average 
being 2.31 inches. 

T l ~ e  fish figured qnd describecl by Giinther in Fische tler Siidsee as Suhtric~s nctriolosuu (p. 203, pl. 
116, fig. A) ,  from Tahiti, is a different species. 

Sfilcfrius ~~uriolofris  Cuvier 8~ Vl~lellciennes, 1Iist. Sut. I'oiss., XI. 317, IXBti, Guam; Powlcr, l'roc. Ac. Nut. Sci. Phila. 1900, 
518 (Sandwiclr Islur~dr); not of Giintlrrr, I'ische der Siidser; Jcnkinu, B1111. 11. S. Fish Comrn., XXII, 1902 (Sept. 23, 
1903). 607 ( tIonolu111 j. 

,Sulurius njgripr8 Sertle, OCC'HN. I'lip. Bi~lhop MIIS., I, NO. 3, 1901,127, Guam. 

416. Alticus marmoratus (Bennett,). Fig. 220. 

Head 4.25 in length; depth 3.8; eye 4.5 in head; snout 3.5; width of 1ilo11th 2; interorbital 1.65 
in eye; D. XII, 16; A. 17; 1'. 14; V. 2. 

Body elongate, compressed, itsgreatest tlepth a t  middle of belly; depth of head 1.25 ill its length; 
width of heail 1.35; cheeks not s\voI1e11; anterior profile ~ teep ,  oblique, niouth very broad, low, and 
slightly inferior; lnaxillary reaching I)elow posterior n~argin of pupil; teeth very fine, villiform, 

FIG. 220.-.4llicr~s munrioruttie (Bennett); ufbcr Giillther. 

movable, forming an edge; lips rather thin, covering the teeth; eye high, in anterior third of head, 
with small fleshy appendage above about eqnal to its diarrieter; no crest on top of head; interorbital 
space very narrow, concave; spinous dorsal ljexinning a little before 1)osterior margin of gill-opening, 
the spines low, short, Inore or less even, first 2.2 in heaci; third dorsal ray longest, 1.65; anal beginning 
a little in advance of soft dorsal, the n~e~nbranes hrtwern rays deeply incised; seventh anal ray 1.9; 
.caudal truncate, equal to head; pectoral very broad a t  base, pointed, rays just below middle of fin 
longest; ventrals s~nall,  inserted bcfore origin of spinons dor~a l ,  1.5 in head; caudal peduncle com- 
pressed, its depth 2.5; lateral line arched at  first, running down abruptly before tip of pectoral to 
middle oi side, and then straight to base of caudal. 

Color in alcohol, brown, n~ottled wit11 darker, lower surface, paler, a black blotch behint1 eye; side 
with fine dark vertical cross-bands extending on tlorual fins; soft dorsal with Oblique dusky streaks; 
anal \\-it11 outer portion dusky; caudal with 4 dusky cross-bars; pectoral and ventral gray. 

Described fronl an exan~ple (KO. 810) taken a t  Icailua. 
The color pattern of this speisies is variable, as the fish described above is without the dusky crous- 

bars on the right side of body. Solnr exar~~pleu show about 5 ill-defined pairs of brown vertical 
mott1ings. In  anoi l~er  example (No. 1010) the colors are well preserved in  alcohol; dorsal fins spotted 
with brown; a (lark-brown spot a t  bme of firtit, fourth, seventh, tenth, and between last epine and 
first ray; also a dark-brown spot a t  base of third, sixth, ninth, twelfth, and last dorsal rays; side 
beantifully variegated with brown, and just below the middle a row of white spots; lower surface of 
body white; a black streak behind eye and a black hlotch above base of pectoral; lower surface of 
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head, lips, and front of snout wit11 wlrite lines and spots; tipl.i of anal lays white, fin with a sobrnar- 
ginal grayish band; beveral xllitisll streaks about base of pectoral. 

Fro111 ICailua we'havc. exa~~lirled 35 exa~nl)lcs fro111 0.8 to 5.5 inc.lles ill length, averaging 9.2 inches 
ill lengtll; fro111 I-Iilo 6 c x a ~ ~ p l c s  fro111 2.6 to 5 .  1 i11(~11c~s it1 length, averaging 3.4 incheu; 2 exanlplev 
fro111 Waianae, 2.i5 a ~ t d  4.25 it~ches, respec.tivrly; ant1 5 exarnples from I-lonolulu, 1.5 to 2.4 inches, 
a v r r q e  1.9 inches. 

The spec.imens figured in (runther's SGtlsee as S(tluric,s ~~.c~rtnoralus are not this species, but 
I .  t .  >llticcc.$ rrtur/ito,vrtu,s is. thus far kno\vn c;lllZ. from tht. 1Jaw:~ii:~n Islsntls, 

Blc?i?~iu~ ? I I U ) . I I ~ O ) . ( I ~ M S  Bennett, Zool.. Joor., I\', KO. S l i I ,  Art. 111, 1828, 35, Oahu. 
Saluriax ~rrcti'ecoi'ul~ta, Cnvier 8 \'alcncie~lneu, IIist. Nnl. L'c~iss., XI, 80R, 189li (CeyIo11); Giinther, Cut., 111, 248, 1861 

(Sa~id\vicllI.ilunds); Giinther, Fisohc ile~.Siiddce, VI, 204,1877, ill IJlLrt (Su1ld\\.ic11 Islullds); Je~lki~ls ,  Bull. U. S. Fish 
Comm., XXII, 1902 (Sept. 29,1909), bO7 (I-lo~loluh~); Snyder, og. (:it. (Jun. 18, 1904), 5:jLi (Laysull Iuland). 

417. Alticus gibbifrons (Quoy & (iai~nartl). Iiigr. 2 1  ilntf 221a. 

Head 4.5 in  lengtl~; tleptlr 4.G;  eye 1 in I~eatl; U I I C ) ~ ~ ~  X.ti5; witit11 of 1nout11 - 2; interorbital about 
2 in eye; D, s t r ,  19, A. I, 20. 

Body elongate, c*on~l)rrssetl, grcatt.st i l e l ~ t l ~  nl)out ~nidclle of I)c~lly; depth of head 1.25 in ita length; 
width of Iwad 1.25; heiicl c~lol~gatr, 1111pc.r prolile I~oriaontal; i~~tworb i ta l  spacne projecting forward 

beyond tip of snout; eye high, very far forward in lread, the anterior ~nargin before front tllargi11 of 
snout; srlout inferior, oblique, convex ppace between lower margin of eye and corner of mouth a little 
less than eye diameter; interorbital s1)ac.e narrow, sliglitly csoncbave; nioutl~ low, inftaribr, broad; teeth 
small, in n co~nb-like band in each jaw; lower jaw with strong canines; lips thin, entire, without 
fringe; nostrils well separated, anterior wit11 a short Hap ending in 4 thin fleshy lilan1ents; a thin 
filament above the eye 1.35 in its diameter; dorsal spines distinct fro111 soft portion of fin, ~omewhat  
flexible, third 2 in Ileacl; soft dorsal a little higher than spines, fourtit ray 1.5 in Ilcad; last ray joined 
to upper edge of csautlal peduncle by me~nbrane; a ~ i a l  rather low, nlenlbrenes incised alongedge of fin, 
fifth 1.4; c:tudal elongate, rounded, about 1.1 in head; tenth and elevent11 pectoral rays longest, a trifle 
over leltgtll of head; ventral 1.6; cautlal pedn~lcle rompres~ed, its depth 2 in Ileati; lateral line incom- 
plete, running for nborlt first three-foortl~s lengths of u~~inous  do~aal,  strttigllt, orrly slightly bent down 
at  end. 

Color in ulcohol, pale brown, side with about 9 pairs of brown crossbars with brown reticulat- 
ing connecting lilies on the back anti anterior part of body, verjr well defineti aborlt pectoral fin; 
body aln~ost everywhere tnarked wit11 very linlnerous brown dots; lower surface of heacl with nulner- 
ous round bro\vn spotn; a black blotcll on the upper nre~nbrane of dorsal betwren first anti second 
spines, and another, less tlistinct, between ~ < ~ c o n d  and third; rest of upper portion of spinous dorsal 
with 2 series of blackish brown spots, basal portio~i of fin brownisll; soft dorsal wit11 3 or 4 irregular 
series of blackish brown spots; tnargin of anal whitish, the outer portion with a series of smali 
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blackish I>ro\rn spots, and the nlitldle with a trlediati series uf large spots of eanie color; caudal with 
tlark broltn spots arranged in about 5 cross-~eries; pectoral with nlany sniall dusky brown spots oti 
bmal portion; ventral pale. 

Described from an t.stln~ple (No. '354) taken at  Ililo. 
We have 3 other speciulens from Ililo, 2 fro111 TVaikiki, 4 fro111 lcailua, and 8 fro111 Ilonolulu, 

ir~cluding the types of ,5: ,~nlttrns and X rutilz~s. Lerlgtll 1 to 3 inr-hes. ., 

PIG. 2'ltr.-dlticr~s ~ibb<frotrh~ (Qrloy S: Guimurd). l 'y l~e  of Salarias sultans Jenkins. 

Sal~crii18~1iDbifroirs Qnoy & Gtlimrrrci, Voy. rle I'Urtlnie, Zool., 253, 1824, Sandwich Islands; Giinther. Yisolle dcr Siidsee, 
VI, 205, t u f .  cxrv, fig. C ,  1877 (Itaratong~r; Sundwicli Iala~~ds); Fowler, Proc. Ac. Nut. Sci. l'hilu. 1900, 615 (Sand- 
wich Islands); Snyder, Rull. U. S. Fish Comm., XXII, I002 ( J ~ I ! .  19, 1904), 536 (Hilo; Honoluln). 

Sulaiicis sultunx Jenkins, op. cit. (Sept. 23, 1903), 508, fig. 48, Honolulu (type, N o .  50896, U. S. Nut. JIus.; coll. 0. 1'. Jenkins). 
Snlarzan~~ctiLusJenkins, op. cit., 509, fig. 49, Honolulu (type, N o .  50695, U. S. Nat. hlus.; coll. 0. P. Jenkins). 

Genus 248. ENCHELYURUS Peters. 

This genus is closely allied to I'el~oscirte..y, differing chiefly in having the vertical fins united, the 
botly shorter, and the gill-openings 1.1rger. Only one I-iawaiian species. 

E~~chel!lurics Peters, Berl. hfonatsb. 1868. 208 (jlutrLj,es). 

418. Enchelyurus ater (Gii~i ther) .  Fig. 222. 

IIead 3.7,5; depth 5.25; eye 3.5; s~lout 4; widtli of 111out1i H ;  i~iterurbital 1.65 in eye; D. 31; A. 19. 
Body elongate, compressetl, greatest depth about root of ventral; depth of head 1.25 in its length; 

FIG. 222.--Encke~~~?rrrca uter (Guntl~er).  Type of dq1ido71trts brii~r~zeolus Jenkins. 

width 1.75; head rather elongate, conipressed, swollcn x little behilid, anterior protile very titeep; 
profile of head above eye roundetl, top nearly straight; eye small, high, in anterior part of head; 
mouth low, inferior, broad; teeth small, fine, in a single series in jaws; lips3thin, ratber broad; 



FISHES OF HAWAIIAN ISLANDS. 501 

pasterior margin of maxillary nearly reacbing below nliddle of pupil; nostrils very small, well 
separated, in front of eye; gill-opening a short vertical slit; dorsal spines flexible, hardly distinguish- 
able from rays, and of about equal height; posterior dorsal and anal rays broadly joined to caudal by 
membrane; caudal rounded, 1.5 in hcatl; pectoral rounded, 1 3; ventral long, of 2 rays, and reach- 
ing two-thirds the length of space to origin of anal; no lateral line; head and body naked. Color in 
life (No. 03551), uniformly black; in alcohol, very dark brown, almost blackish, with very faint or 
indistinct tnarkirigs on side; caudal and pectoral grayish. 

A dilninutil e inhabitant of the coral reefs of the I-Iav aiian Islands; found also in Samoa. If'e 
have 20 specimens fro111 IIonolulu (18 of tlletn collected by Jenkins) and 7 rollected by ns on the 
reef a t  IITaikiki. The Albatross also found it a t  I-Iorioluh~. 

Pcl~~oscivle8 aler Giintlicr, Fischc dcr Siidscc, 199, 1877, Tahiti. 
ilspidontrrs I J ~ I L I Z ~ ~ ~ O ~ I L Y  Jc~~kins, B1i11. U. 9. Fish Comln., XXlI, 1902 (Scpt. 23, 1903), 610, fig. 50, No. 60718 U. S. N R ~ .  hlns.: 

cell. 0. P. Jcnkins, Honolulu; Snyder, op. cit. (J~rn. 19. 1904), 636 (Honolulu). 

Genus 249, SALARIAS Cuvier. 

Teeth uniform, in 1 row only, s t r o ~ g ,  close-set, co~npressed laterally, hooked on the end, 
extre~nely long and thin and in great number; no canines. In  the young indi\riduals the teeth arca 
arranged like a I~arpsichord; heatl coml~ressetl on top; upper lip fleslly and ~wollen; foreheatl entirely 

, vbrtical; intestines spiral, Inore slender anti longer than in other Blennies. 

Salarias Cuvicr, 1ti.gne Animal, Ed. 2, 11, 238, 1829 (r/t~adriphi?~ih'). 
Scurtex Jordai~ S! Il\'crma~~n, Check-List Fiblicu, 471,1896 (~~ubrop~~?~cfat~~x); llrLmr prcoccupicd. 
Scnrlichth~s Jordr111 & ISrermtlnn, Fi~hcs Nortll alld Mid. Amer  , 111, 2595, 1898 (rul~ril~unrtat~~a). 

a. Dorsal fin coiliieotcd with caudal; D. xlir, 22.. ............................................................. ..zcbr,a, p. 601 
aa. Dorstll not con~lected with caoclal. 

6. Uorsnl xrr, 21; ~ n n 1  21; l~odp elongt~te .................................................................. .edentulas, p. 603 

419. Salarias zebra Yaillnnt & Sanvage. Figs. 223 and 223a. 

Ilead 4.4 in length; depth 4.8; eye 4.5 in h(wi; snout 2.75; ~ i ~ i d t h  of mouth 2; intemrbital 3 in 
eye; D. X I I I ,  22; A. 25; P. 14; 1'. 2. 

Body elongate, colnpressed, its greatest depth a t  middle of belly; depth of head 1.2 in its l en i t l~ ;  
width of head 7.25; cheeks swollea; anterior profile very ~ t e e p ,  verticaal, convex; mouth very broad, 

low, slightly inferior; nlaxillary rc~acliing a littlc bryonrt nlidtlle of eye; tr.c,th very line, villiform, 
movable, and forming an edge; lips ratllcr fiesl~y, <#overing the tt.etlr; eye high 21nd anterior in hcatl, 
with iL fleshy :~ppcntlage above e q n ~ l  to thc snout; toll of head nit11 R high fleshy n t e d i a ~ ~  flap, its basc? . 
equal to width of ~tlouth: r~ostrils sinall, close togetllrr, nntorior with short ilitp; interorbital space 
very narroiv, (-oncave; spi11ous dorsal lwginning jub l  before posterior ~nargin of pill-opening, and just 
behind flap on top of 11c.ad; dors 11 spines flexible, base of fin 3.25 in trunlr; fifteenth dorsal ray 1.2 in 
head, and third spine 1.5; eighth anal my 1.75; c*:ludal long, rounded, 3.9; pectoral with lower rays 
longest, fin pointed, equal to head; ventral short, of 2 broad rays, 1.8 in head; lateral line strongly 
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arched a t  first, then running straight along middle of side of tail, pores rather few. Described from 
an example (No. 863) 5.1 inches long, taken a t  I-Ionolulu. 

A large example from the coral rocks at  IVaianae \\.as blackish-brown when fresh, with more or 
less distinct dark crossbars alternating with goldeh bars or split patches. These are most distinct in 
the young and fade in spirits. In some about 8 golden spots along base of dorsal, obscure and 
fading in spirits. A small example sl~ows a bunch of small blue spots on snout, \\-hich were not 
noticed on any others. The fins, whir11 are nearly black in spirits, the dorsal, anal, and caudal were 
rich blue-black in life; no white edging to any fin, the outer half of the anal distinctly blacker; no 
black or whitenpeckling on body; pectoral and ver~trals blackish. 

An esa~nple 2 inc*lies long. also from tlie coral rrcfs of \\'aiar~ae, was blackibl~ or dark rcddish- 
brown in life, the belly livid bluish; sitle wit11 12 narrow pairli o f  dark stripes, writ11 a ptlc olive spot 
between eacl~ pair; dorsal anti anal Inore or less clearly dark edged, especially the latter. Tllis example 
had 111uc*1l greater powers of leaping than the others. 

Other exa~r~ples  from the sarrle loci~lity I121cl the :~nal w r y  c~onspicnously wl~ite-edged ill life, also 
with ]nore  potting aritl color. Some I ~ a d  fine dark (lots, anti oblique dark streaks on soft dorsal. The - 
dark-paired crossbars on side and golden spots at  hasc of soft dorsal are rrluch the same. Ventrals 
paler than in the other examples. 

Color when fresh, of still another example, dark olive with fihort pale olive bars, rather faint, the 
dark bar# in  pairs; dorsal dark olive. with about 8 dark crossbars; anal blue-black, pale flesh-color 

FIG. 2'u.-Sdarian zebra Vuillarlt Sanruge. 'I'ype of Sfllariax r!lpho Jenkins. 

a t  base, tlie tips white; caudal dark olive, I111le-black helow, no spots a t  base; pectoral somewhat dusky: 
ventrals rather pale. 

Color in alcohol, deep brown, sligl~tly tingcd wit11 tlnsky pnrple; upper surface darker, and side 
with about 18 broatl, tiarkrr brown vertical cro~sl)ars arranged in pairs; belly pale or soiled brown; 
vertical fins and pectoral I)'acliislr; 1)aual portion of a ~ i a l  pray; uoft tlorsal with oblique blackish lines; 
upper margin of anal rather hroadly wlritisli; ventral gray. 

Females differ a l:ttle f ron~  the males in coloration, being paler in alcohol, and with tlle belly and 
lower ~urface rnore or less bluish; margin of anal narrowly whitish; the ocular filament s11ort and 
slender; crest on top of head rather low and shorter than in the n~ale. Many of the females taken in 
June and July are gra\ id with ova, and the males show large testes. 

One of the most abundant blennies occ-nrring among tile Hawaiian Islar~tls; represenkd in our 
collections I)y a series ( f 171 examples from Waianae, averaging 2.9 inches in length, t l ~ e  largest bcing 
5.3 inches aud the smalle t 1 incli, and 81 f ro~n  Icailua, averaging 2.8 inclles, the largest 5.(i and the 
smallest 0.9 inc1ie.q in Itwgtli. \Ve ha& examinccl 65 ex:tn~~)les from Ililo, the a \  tJrago length being2.8 
inches, the largest 4.75, an(l t l ~ c  t.111allc6t 1.1 inc,llrs; I fronl Moanalna 1.5 inc*llrs long, and 55 from 
Honolulu, 1.2 to 4.4 i n c h e ~  in length, averaging 2.7, collec.tcd by Doctor .Jenkins. 

Scrlarias zebra Vaillat~t R: Gnui7ago, Rev.hIag. Zool. (3) ( I l l ) ,  1875. 281, Sandwich Islands; Snyder, B1111. U.S. Pish Comm., 
XXII, 1902 (Jan. 19, 1904), 536 (Ho~lol i~ lu;  IIilo; 1 '~nko Hny, II~rwrrii: Hnna1c.1 Hay. K~r~lni; str~tion 3829, Lanai; Luy- 
sun I d m ~ d ;  stutinn 3881, between Muui nnd L I L I I ~ ~ ) .  

Salarlaa njpho Jenkin~,  Bull. U.S. Fish Comm., XXII, 1902 (Sept. 23, 190R), 506, fig. 47. Honolulu (type, No.50697, IT. S. N. M., 
coil. 0. P.Jenkins). 
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420. Salar ias  edentulus Schneider. 

Dorsal x~r ,  21; A. 23; depth 6.5 in total length; head 6; a siinple and slender tentacle above the 
orbit and another at  the nostril, the forrner as long as dianieter of eye; canine teeth none; dorsal fin 
deeply notched, not continuous with caudal, anterior ])ortion scarcely lower than posterior, \vhicll is 
higher than anal fin. Grayish, with darker cross-bands; fins yellowish, rays of dorsal dotted \\-it11 
brown; anal with a brownish margin; canilal with 2 or 3 brown transverse bands. (Gt~nther.) 

T l~ is  species wau not Peen by 118, bnt it has been recorded from the Hawaiian Islands by Stein- 
dachner and by Fowler. 

Ble?a?~izis etl~?rt~tlris Sclineider, Syut. Ichth., 172, 1801, Huaheine, Society Islands (on Blefi?li?is truncntus Forster 116.). 
Snlavina erl(,nfnllis, Giintlier, Cat., 111, 262, 1861 (lifter Schlieider); Stei~ldtroli~ler, Dc~lkn. Ak. Wius. Wien, LXX, 1900, 499 

' 
( L ~ y u n ~ i ) ;  Fowlcr, IJroc!. Ac. Nat. Sci. I'hill~. 1900, 517 (Slt~idwich 1 ~ 1 ~ l l d s j .  

Qenua 260. 'EXALLIAB Jordan & Evermann, new genus. 

Exnllias Jordnn & Everms~in,  new genus of HLen7iiid;u (type, Salnrius bre~lia Kner). 

This genus is related to Salnrias from which it  differs in the short, deep body, and the small number 
of soft rays in the dorsal and anal fins. 

421. Exall ias  brevis  (Kner). " Pa6'otauila." Fig. 224. 

Head 3.25 in length; dopth 2.65; eye 1.5 in snout; snout 2.65 in head; width of mouth 2.35; inter- 
orbital 1.25 in eye; I). xr, 13; A. 15; P. 15; Y. 4. 

Body short, compressed, greatest depth at middle of belly; tlepth of head equal to its length; 
width of head 1.4; cheek flattened, not s~vollen; anterior profile steep, oblique; mouth broad, lo~v, 

FIa. 224.:Ertrlli(ts breriin (Kncr); after Giintlier. 

inferior; snout very blunt, rounded; maxillary reaching below anterior margin of pupil; teeth very 
fine, forming an edge; upper lip thin, with Inany sniall fleshy filaments, lower lip plaited; R. pore on 
each side of the mar~dible in front, back of w l ~ i c l ~  arc. seveml flesl~y fila~ncants; eye high, iri about the 
first two-fifths of the head; above a c l l  eye a rather broad flesliy flap ending in a fringe of cirri; nos- 
trils rather close together on side of snout in front of eye, first with a broad ciliated fleshy flap; a 
fringe of cirri across top of head; interorbital space rather broad, sliglltly elevated a t  first, thenslightly 
concave just over eye; dorsal fin deeply notc.hed; spines rather flexible, second 1.25 in head; third 
dorsal ray 1.4; ~ne~nbranes between anal rays deeply incised; fifth anal ray 2 in head; caudal 1.1, 
margin truncate; pectoral pointed, a trifle longer than eye, lo~ver rays enlarged, and those just below 
middle longest; pectoral short, median ray longest, 1.7 in head; caudal peduncle compressed, 2.6, 
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Color in life (No. 03552), spots brown with yellowish tinge, interspaces whitish; brown spots on 
dorsal, caudal and pectoral surrounded by yellow; anal rays with bluish tinge. 

Color in  alcohol pale gray-brown, head, anterior part of body, and fins with small round dark- 
brown spots, those on opercle, in front of pectoral, and on belly, large; caudal with spots arranged in 
6 cross series; side with 5 broad bands of dark-brown blotches. 

Honolulu, not common. We have 2 examples, and Jenkins obtained 32. Length 2.2 to 4.6 inches. 

Salarias brevid Kner, Sitzb. Ak. Wiss. Wien, LVIII, 1868, 334, fnf. 6, fig. 18; Gunther, Fisehe dcr Siidsce, IV, 203, taf. 18, fig. 
C, 1877: Jenkins, Bull. U S. Fish Comm., XXII, 1902 (Sept. 20, 1903), 606 (Honolulu); Fowler, Pror. Ac. Nat. Sci. 
Phila. 1900, 518 (Honolul~s). 

Blennius brel'ipir~nia. Gunther, Cat., 111, 226, 1861, Sandwich Islands; west coast of Central America; Ciiinther, Fjsche der 
Sudsee, 11, 194, 1877 (west coast Isthmus of Panama; Sandwieli Islands); the Hawniinn references erroneous, as 
brei~ipinnis is a Pnnama species and doc8 not occur in  Hawuii. 

Solaria8 leopardus Day, Proc. Zool. Sac. Lond. 1869, 518, dredged off Galle Harbor by Dr. .J. Anderson. 
JJlennius leopardlis, Day, Fishes of India, 326, pl. ~xvrir,  fig. 6,1878 (specimen in' the Berlin Museum from the Sandwich 

Islands). 

Group OPHIDIOIDEA. 
This group, as a whole, agrees with the Bl~nnioidea in all respects, except that no spines are 

developed in any of the fins, save sometimes in the posterior part of the  dorsal. From the 
Anacanthini, with which the OpMdioidea agree in the jugular ventrals and in the absence of spines, 
they are separated by the form of the hypercoracoid, which is perforate, as in ordinary fishes. The 
group is a very large and varied one, widely distributed in all Heas. The characters here used are all 
superficial, no comparative study of the skeletons having been made. 

a. Pseudobranchiae well developed, very rarely slnall or obsolete. 
b. Ventral fins jugular, inserted much behind the eye, often wanting, never filamentous. 

c. Gill-membranes brondly united, free from isthmus; ventr~ln wanting ........................... Congrogadidre, p. 504 
aa. Pseudobranehiie absent or mdimentnry. 

d. Ventral fins entirely wanting; no ucales. 
e. Vent a t  throat ................................................................................. .I"ierat$eridz, p. 605 
ee. Vent normal in position ..................................................................... Lycodapodidz, p. 606 

dd. Ventral fins well developed; vent posterior, ndrmal; dorsal fin single, low; ventral fins ehort.. .. .nrotuZidre, p. 506 
...................................................... ddd. Ventral fins reduced to simple fi?aments.. Ateleopidz, p. 606 

Family XCVII. CONGROGADIDE. 

Body elongate, compressed, naked, or covered with very small scales. Head compressed. Nouth 
moderate, horizontal, the lower jaw the longer; teeth moderate, no birbels. Gills 4, a slit behind the 
fourth; pseudobranchiz present. Gill-nie~nbrances more or less broadly connected, free from the 
isthmus. Dorsal fin long and low, beginning near tlie tip of the pectoral or the middle of body, of 
slender, jointed rays; anal similar to dorsal, both connected with the caudal fin; tail tapering; pectoral 
fins small; ventral fins wanting. Vent remote from the head, without papilla. Vertebra numerous. 
As here understood, this family consists of a few species of shore fishes of the Pacific. 

Body elongate, compressed, eel-like, covered with very small scales; vertical fins united, long; 
ventrals none. Cleft of the mouth of moderate width, with tlie lower jaw prominent. Jaws with a 
single series of small teeth, closely set; palate smooth. Rrancahiostegals 6; gill-openings of moderate 
width, gill-membranes united below the throat, not attached to the isthmus; gills 4, a slit behind 
the fourth; pseudobranchite \veil developed. Vent remote from the head. Air-bladder and pyloric 
appendages none. 

Macl~zrium Richardson, Ann. B Mag. NIL!. Hist., XII, 1843, 17.5; preoccupied. 
Congrogadus Giinther, Cttt.,  IV,  368, 1862 (stlbduecna). 

422. Congrogadus marginatus \laillant & Sauvage. 

Head 6.5 to 7 in  total length; 40 teeth in each jaw, those of the middle of the upper jaw longer 
than the others and curved backward; insertion of dorsal above base of pectoral; vent considerably 
nearer snout than end of hody. 
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Body uniform brownish; head of deeper shade; a very narrow black border along the  dorsal and 
upper lobe of caudal. 

Known only from the type, said to have been taken a t  the Hawaiian Islands. 

Congrogadtcs n~arg;natus Vnillnnt & Sauvage, Rev. Mag. Zool., 111, 282, 1875, Sandwich Islands. 

Family XCVIII. FIERASFER1DE.-Pearl Fishes. 

Body elongate, compressed, tapering into a long and slender tail; no scales; teeth cardiforni on 
jaws, vomer, and palatines; canine teeth often present; no barbels; lower jaw included; vent a t  the 
throat; gill-membranes son~ewhat united, free from the isthmus; no pseudobranchia; nn pyloric csca; 
vertical fins very low, confluent, yithout spines; no ventral fins; pectoral fins present or absent. Snlall 
shore fishes of tropical seas, often living in shells of mollusks, echinoderms, etc., being especially often 
commensal with the pearl oyster and with the larger Iiololhuria. 

Qenns 262. FIERASFER Cuvier. 

Gill-meolbranes little connected, leaving the isthmus bare; no distinct caudal fin; pectoral fins 
developed. A genus with few poorly defined species, only one of which is known fro111 Hawaiian 
waters. 

Fieraver Cnvier, Regne Anim., Ed. 1,II,  239, 1817 (i~nberbe-acus). 
Ecliiodon Thompson, Proc. Zool. Soc. Lond. 1837,55 (drummondi). 
niaphasia Lowe, Proc. Zool. Soc. Lond. 1813,Q2 (acus). 
Ozybeles Richardson, Voy. Erebus and Terror, Fishes, 74, 1844-48 (homei). 
Porobronehus Kaup, Ann. hlng. Nat. Ribt. 1860,272 (Iurva of Pieragler acus). 
Carapus Gill, Proc. Ac. Nat. Sci. Phila. 1864, 152 (after RaAnesque, 1810). 
I'exiltijer Gasco, Bull. Assoc. Nut. ijled. Napoli 1870, 59 (larva of Ficrdqfcr actis). 
Lefro?lia .Jones, Zoologist, I X ,  1874, 3838 (bemudensis) .  

423. Fierasfer  umbrat i l is  Jordan & Ever~nann. Plate 61.a 

Head 10.2 in length; depth 15.2; eye 5 in head; snout 4.8; mouth 2.6; interorbital 4.5. 
Body very elongate, compressed; tail very long a ~ l d  tapering gradually in a long point; head 

elongate, conic, its depth 2 in length, width 2.25; snout rather broad, conic, and produced beyond 
mandible; mandible broad, flattened below; mouth nearly horizontal, broad, the gape reaching below 
poFerior margin of eye; premaxillary teeth minute, confined to anterior half of jaw, apparently in a 
single series. The mandibular and palatine teeth seem also in  a single series, those 611 side of mandi- 
ble directed laterally toward angle of mouth, none of them enlarged; 2 or 3 rolnerine teeth, the largest 
in the mouth, and arranged in a longitudinal series. Eye rather small, anterior, without eyelid, and 
placed about first quarter of head; nostrils well fieparated, anterior with elevated rim, posterior a short, 
crescent-like slit; interorbital space rather broad, convex; gill-opening low, inferior, rather long; gill- 
membrane free from isthmus, its angle nearly an eye diameter distant from posterior margin of eye; 
dorsal fin almost rudimentary, very low and thin; anal rather broad, in nliddle its height about 0.75 
in eye, from which point it  gradually decreases to tip of tail, where it  is rudimentary, like dxsa l ;  tail 
ending in a fleshy point, caudal fin apparently absent; pectoral small but relatively large, 3.1 in  head, 
rays very minute; laternl line distinct, running down along middle of side on posterior half of tail; 
no scales. 

Color when fresh (field No. 03506), pale olivaceous, with pale greenish spots; a pale bluish streak 
in each  pot over lateral line; pale purplish oblong spots on lower half of body; heat1 greenish-olive, 
with pale green spots closely set on cheek and jaw; pale purplish dots on upper part of cheek and 
I,ehind eye; first t1orclal.salnch aa body, but the spots yellowish; a \)lack spot behind first and second 
rays, tips pale; rays of ~econd  dorsal checked alhernately with yellowish-green ancl white; cautlal salne 
as ~econtl dorsal, but inargin yellowish; anal yellowish olive, tip blackish; pectoral and ventrals pale; 
iris g rcc l~ i s l l -y r l l~~\~ ;  dull red strcaaks radiating fro111 pupil. 

color in ale-oh01 l~rown; head and end of tail dark sooty or blackish brown, the color formed of 
dark poirlts; greater part of anal fin, lower surface of body anteriorly and pectoral and branchiostegal 
me~nbranes pale straw color; lower surface of trunk more or less blotched with pale brown. 
- - 

n Jordanir~ts nnjbratiltts on plate. 
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Described from the type (No. 03506) taken a t  Hilo, where 2 examples nere also taken by Jordan 
and Sindo in 1901. Later 3 examples were sent from the same place by Mr. Henry W. Ilenshaw, 
taken from the cavity of a holothurian; another specimen was dredged by the Albatross. This species, 
which also occurs in the South Seas, is readily distinguished from most related species by its dark, 
nontranslucent coloration. I t  is very properly made the type of a distinct genue by Doctor Gilbert 
in Section 11. 

li: borahore~mis from Borabora, briefly described by Kaiip, has the pectoral 6 to 7 times in head. 

Fierafifer urnbratilia Jordan &. Evermann, Bull. U. S. Fish Comm., XXII, 1902 1Apr. 11, 1903), 206, Hilo; Jordan 91 Snyder, 
Proc. U. S. Nat. Mus., XXVII, 1904, 946 (Hilo). 

Family XCIX. ATELE0PII )Z .  

Body terminating in a long, con~pressed, tapering tail, naked; one short anterior dorsal and no 
other; anal very long, continrlous with the caudal; ventrals reduced to simple filaments, attached to 
the humeral arch; no pseudobranchise. 

Qenus 263. ATELEOPUS Schlegel. 

Head with the snout much protruding and obtusely rounded, the cleft of the mouth being a t  the 
lower side of the head; lnaxillaries protractile in a downward direction; body and tail compressed, 
elongate, naked; one short dorsal, the rudimentary seconcl dorsal of the hfacrurid;~ having entirely 
disappeared; one long anal, continued on to the caudal; ventral reduced to a filament which is com- 
posed internally of 2 rays, intimately connected by a comnion nienibraue; this fin inserted a t  the 
sylhphysis of the Ilumeri; teeth in jaws villifonn, in bands; votner and palatine bones smooth. The 
single Hawaiian apecies of this genus is fully described by lloctor Gilbert in "Deep-sea Fiahes." 

Ateleopus Schlegel, Fauna Japonica, Poiss., 255, 1846 (jal~onicus). 
Podatc.1~8 Boulengcr, Ann. &fag. Nat. Hist., X ,  7th Her., 1902, 403 (,iul~onirue); or1 account of Atelopus D~irnfiril & Bibron, a 

genus of batmchians. 

Family C. LYCODAPO1)IDZ. 

Deep-sea fishes allied to the F~ermferid:~, differing chiefly in the normal position of the vent, which 
is remote frotri the head, and just before the anal fin; gill-openings large, the iiienihranes united ante- 
riorly only, free from the isthtnns, as in Firrasj"~~~. l 'sendobranc~l~i~ wanting; no scales; no later?] 
line; no yentral fins. One genus \\.it11 4 kno\rn species, fro111 the Nortll Pacific. 

The single Hawaiian genus and species fully deseribetl in Section 11. 

Family CI. BROTULIIJR:. 

Body elongate, compressed, regularly tapering behind, the tail generally subtrrincate a t  base of 
wudal fin, not isocercal; vent subti~edian; scales cgclaitl and minute, ernbedded in the lax skin, which 
more or less envelopes tlie fins, soinetinles wanting; ts~outll large, with teeth usualIy in broad bands 
on jaws, vomer, and palatines; gill-openings very large, tllc tnelnbranes triostly free f ron~  the ~stllmus; 
vertical fins united or continuous a t  base of caudal; dorm1 fin beginning not far from nape; caudal 
narro~v or pointed; 17entral 611s small, few-raped, attached to tlie hu~ileral arch and more or less in 
advance of pectoral. I'yloric ctcca few (1 or 2), rarely obsolete or in increased nulnber (12); ~rtaxilla- 
ries generally enlarged behind and produced to\vard the uppcr angle. Pseudobranchia: snlall or 
wanting, hypercoracoid with the usual foramen, as in  bletinioid fishes. These fishes are closely 
relateti to the Xoarcidn~. 111 spite of  curious external rc~snnblances to the gad id:^, tlleir affinities are 
decidedly with the blennioid forms rather than with tile latter. Species largely of the depths of the 
seas; 2 species in Cuba degenerated into blintl cave-fiahes. 

Genus 264. BBOTULA Cuvier. 

Body elongate, compressetl, covered with ~ninnte, smooth scales; eyes moderate; mouth medium, 
with villiform teeth on jaws, vorner, and palatines; lower jaw itsclutled; each jaw with 3 barbels on 
each side. Dorsal fin long and low, the dorsal and anal joined to the caudal. \'entral fins close 
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together, very slender, each of 2 rags separated a t  the tip. Eight branchiostegals. Air-bladder large, 
with 2 horns posteriorly. One pyloric cecum. Vertebra: 16+39=55. Tropical. 

Brotnla Cuvier, Ri'gne Animal, 2d ed., 11, 335, 1829 (barhntn). 

a .  Upper jnw with 6 barbels; interorbital narrower thnn eye ............................................. ..margznalis, p.507 
.................................................. aa. Upper jriw with 8 barbels: interorbital equaling eye .n~t~lltcirrata,p. 60s 

424. Brotula marginalis Jenkins. Fig. 225. 

Head 4.9 in length; depth 5.75; eye 4.75 in heatl; snout 4.35; interorbital 0.5; ~naxillary 2.1; D. 
121; A. 100; C. 11; 1'. 24; V. 2; scnales 12-160-32. 

Body elongate. ro~i~pressed, rather tleel); 11md elongate, s~nall,  cou~pressed, atterluntcd, its depth 
1.5 in lenglh, width 2; upper l~rolile of he:rct slightly cbonves fro111 snout to occiput; snout a trifle larger 
than eye, (*attic; nioutll larye, oljlique, jaws nt,arly equal, and niaxillnry reaching 11enr1y to posterior 
margin of eye; upper edge of lllaxillary slil)~)ing under 1)road orbital I )o~~es,  its distal expandecl 
extremity about equal to eye; lips rather thick al1c1 fleshy, npper wit11 4 long barbels and 3 small 
ones; mandible with 6 rather long barbels; each posterior nostril with a barbel, and anterior ni th  
short flap; teeth in jaws minute, in narrow bantla; Toner ant1 palatines with bands of minute teeth; 
tongue thick, sharply pointed, free in front; two posterior nasal apertures, the anterior \c,itli a long 
barbel, the posterior circaular; jntrrorbjtal space ant1 top of head convex; gill-opening large, isthmus 
narrow grooved; gillrakers short; compressed, few developed; pseudobranchirc. and gill-filaments 

FIG. 225.-Bvolula ?~~nrgi?bnlis Jetllrinb; from the type. 

fine, numerous; opercle with a s11arp  pine above; dortsl, anal, ant1 cautlal continuous, the latter 
rounded; origin of dorsal about over fiwt quarter of pec.toral, grailnally sloping 11p in height; pectoral 
short, rounded, 2 in  head; ventral bifitl, compressed, 2.1 in head, and free portion of outer ray equal 
to remaining joined portion; heigl~t of dorsal and anal in n~itldle about equal to eye; body covered 
with srnall coycloitl srales, extending out on the fins where they are very n~inntc?; heat1 scaled except 
on lips, nlaxillary, throat and \)ranclliosteg*l n~enibrane; lateral line superior, running along upper 
part of side to base of caudal, tribes far apart, distributed generally 2 or 3 scales distant iron1 one 
another. 

Color in life, raw uniher, paler toward belly, head slightly darker; pectoral a t  base same as general 
color, outer half lighter; anal a t  base same color as rest of body, nearly black along outer portion, and 
with a narrow white edge; caudal slightly darker than gc>ncral color; dorsal same as caudal; eye blue. 

Color in  alcohol, rich dark brown, the pig~nent easily slipping iron1 ecales, which when thns 
exposed arc white; verticsal tins dark gray bro\vn, becoming blackish toward margin, whicli is nar- 
ro~vly whitisl~; pectoral hrownisll on ~ni(Idle basal portion, outer part 11ale bro\vn; lips brownish \\'it11 
blackish tinge on sitlc; lower surface of Ilead lnore or less whitish, esl~ecislly along branchiostegals. 

Described from the type (field No. 03388) taken at  Holiolnlu. Otlier specimens were obtained 
by the Alhntroxs. 

&ottlla n~arginalis Jenkins, Bull. U. S. Fish Comm. 1899 (June 8, lgol), 403, fig. 16, Honolulu (type, No. 49694, IT. 8. Nat. 
Mus.); Jenkins, Bull. U. S. Fish Comm., XXII, 1902 (Sept. 23, 180:3), 610 (Honoluln, type); Snyder, op. pit. (Jnn.19, 
EX), 696 (Bono lu l~~)  . 
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425. Brotula multicirrata Vaillant & Sauvage. 

Head 5 in total length; depth 5; interorbital equaling eye; snout a little longer than eye; maxil- 
lary reaching line of posterior edge of orbit; teeth villiform, uniform in size; palatine band short, 
oval; opercle terminated by a rather strong spine; 6 barbels on mandible, 8 on the upper jaw; dorsal 
inserted above middle of pectoral; distance of anus from head greater than length of head; pectoral 
rounded, 2 in head; ventral filaments bifid a t  the end, 2 in head; scales rather large; lateral line little 
marked. 

Close to B. niu!tibarbala, distinguished by the position of the dorsal and the number of barbels. 
Known from the original description, and from specimens collected by J. I<. Townsend and now 

in the Museum of the Philadelphia Academy. Another specimen was recently received by the Burean 
of Fisheries from RIr. Berndt a t  Honolulu. 

Brolula mullin'rmta Vitillant Br Sauvage, Rev. Mag. Zool. (3).  111, 1875, 282, Sandwich Islands; Jordan Br Snyder, Proc. 
U. S. Nut. IIus., XXVII, 1904, 946 (Honolulu). 

Brolula loumsendi Fowler, Proc. Ac. Nnt. Sci. Phila. 1900, 518, pl. xx, fig. 3, Sandwich Islands (Type, Pi?. 8981, Ac. Nnt. Sci. 
Phila.). 

S u b o r d e r  ANACANTHIN1.-The J u g u l a r  F ishes .  

Vertical fins very long, destitute of true spines; tail isocercal, the posterior vertebra progressively 
smaller; ventrals jugular, without spines; hypercoracoid typically without perforation or foramen; no 
pseudobranchiz. The osteological characters of this group, called by him Gadoidea, are thus given 
by Doctor Gill: 

"Jugulares with the orbito-rostra1 portion of the cranium longer than the posterior portion, the 
cranial cavity widely open in front; the supraoccipital well developed, horizontal and cariniform 
behind, with the exoccipitals contracted forward and overhung by the supraoccipital, the. exoccipital 
condyles distant and feebly developed, with the hypercomcoid entire, the hypocoracoid with its 
inferior process convergent toward the proscapula, and the fenestra between the hypercoracoid and 
hypocoracoid." (Gill, Proc. Ac. Eat. Sci. Phila. 1884, 170.) 

A large and important group, chiefly confined to the cold depths of the ocean and the northern 
seas. From all other typical fishes they are separated by the entire hypercoracoid. 

a. Caudal fln present; tail not greatly elongate; body tapering or coniform behind, with many procurrcllt caudal rays 
above and below; auborbitals moderate. 

b. Frontal bones normal, not forming a triangular excavated area above; ribs normnl; chin with a barbel (rarely obso- 
lete) .......................................................................... Gadidrr, p. 508 

aa. Caudal fln wanting; tail very long, tapering behind; sliborbitals rery hrond.. ...................... .~Uacrotiridz, p. 509 

Family C I I .  GAD1DS.-The Codfishes. 

Body more or less elongate, the caudal region moderate, coniforrn behind, and with the caudal rays 
procurrent above and below; vent submedian; suborbital bones moderate; scales small, cycloid; ~noutli  
large, ternlinal; chin with a barbel, more or less developed; gill-openings very wide; gill-~nembranes 
separated or somewhat united, commonly free from the isthmus; no spines, the fin rays allarticulated; 
dorsal fin extending almost the length of the back, forming 1, 2, or 3 fins; anal fin long, singled or 
divided; caudal fin distinct, or confluent with the dorsal and anal; ventral fills jugular, but attachedto 
the pubic bone, each of 1 to 8 branched rays; gills 4, a slit behind the fourth; no pseudobranchite; 
edge of preopercle usually covered by skin of head; pyloric c s c a  usually numerous, but sometimes few 
or none; air-bladder generally well developed. Genera about 25, species about 140; an important 
family, many of its ~ilelnbrrs being highly valued as food; inhabiting chiefly the northern seas, some- 
times venturing into the oceanic abysses. One genus (Lo tn )  is confined to the fresh waters. 

........................................................... a. Ventral flns rather broad, ench of nb01it6 rays Anlin~ora, p. 508 
aa. Ventral finsvery slender. euch of 1 or 2 mys ........................................................... Lre~nonemn, p. 609 

Oenns 256. ANTIMORA Oiinther. 

This group differs from Lepidion in the form of the snout, the backward pos~tion of the vent, tile 
imperfect division of the anal, in which latter respect it  approaches Mora. I n  Lepidion the snout is 
subconical, obtusely rounded; in Antimora it forms a flat, triangular lamina, sharply keeled at the 
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sides, resembling the snout of Jf~icrourus. Body elongate, compressed, tapering into a slender tail; 
scales very small; head entirely scaly, even to the gill-niembranes; snout depressed, thin and flat, 
projecting beyoi~d the mouth; nlouth rather large; chin with a barbel; jaws with bands of villifonn 
teeth; a small roundish patch of teeth on vomer, none on palatines; dorsal fins 2, the first short, its 
anterior ray produced into a long filanient; anal fin deeply notched, allnost separated into 2 fins; 
ventral fins with 6 rays, 1 of them filamentous; caudal truncate; branchiostegals 7. Deep-water fishes 

The single Hawaiian species is fully described in Section 11. 

Antimora Gunther, Ann. Mag. Nut. Hist. 1876, 2 (~~oslrata).' 

Qenus 266. LiEMONEMA Qiinther. 

Body of moderate length, covered with small scales; fins naked; a separate caudal; 2 dorsiil fins 
and 1 anal, the anterior dorsal composed of 5 rays; ventrals reduced to a single long ray, bifid a t  its 
end; bands of villiform teeth in jaws; a small group of vonlerine teeth, none on the palatine. bones; 
chin with a barbel; branchiostegals 7. Deep sea. 

The single Hawaiian species is fully described in Section 11. 

Lxmonema Gunther, Cut. Fish. Brit. hfus., IV, 356, 1862 (yarrellii). 

Family CIII. MACRO UKID&.--The Grenadiers. 

Body elongate, tapering into a very long compressed tail, which ends in  a point; scales moderate, 
usually keeled or spinous, sometinles smooth; suborbital bones enlarged, sorneti~nes cavernous; teeth 
villiforiri or cardiform, iri bands, on the jaws only; tip of lower jaw with a barbel; preniaxillary 
protractile; dorsal fins 2, the first phort and high, of stiff, spine-like branched rays; tlie second dorsal 
very long, nsnally of very low feeble rays, continued to the end of the tail; anal fin similar to the 
second dorsal, but usually much higher; no caudal fin; ventrals small, subjugular, each of about 8 
rays; branchiostegals 6 or 7; lateral line present; gills 34 or 4, a slit behind the fourth; gillrakers 
small; gill-membranes free or narrowly united to the isthmus, usually more or less connected; 
pseudobranchis wanting or rudimentary; pyloric ceca numerous; air-bladder present. Genera 18; 
species about 50, chiefly of the northern seas, all in deep water; differing froill the cod-fishes chiefly 
in the elongate and degenerate condition of the posterior part of the body. Doctor Gill succinctly 
defines the group as "Gadoidea with an elongated tail tapering backward and destitute of a caudal 
fin, postpectoral anus, enlarged suborbital bones, inferior tnouth, subbrachial ventrals, a distinct 
anterior dorsal, and a long second dorsal and anal converging on end of tail." 

A family of deep-water fishes, descriptions of tlie several I-lawaiian species of which will be found 
in Section 11. 

S u b o r d e r  HETEROS0MATA.-The Flat-fishes. 

"Craniu~n posteriorly normal; anteriorly with twisted vertex, to allow 2 orbits on the same side, 
or 1 vertical and 1 lateral; basis cranii not quite ~imple.  Dorsal fin long, of jointed rays; superior 
pharyngeals 4, tlle third longest, much extended forward, the inferior separate." (Cope.) This 
suborder inoludcs the two families P1rlbt~onectid:e and sole id:^^. l t s  nearest rc?lationsliip is probably 
with the Gadidz,  although the developed pseudobranchiac and tlle thoracic ventral fins indicate an 
early differentation from the anacanthine fishes. I n  the very young fishes the 2 sides of the body 
are alike and the eyes are 1 on each side, with norulal cranium. 

Family CIV. 1'LEURONECTIDS.--The Flot~nders. 

Body strongly compressed, oval or elliptical in outline; head unsymmetrical, the cranium twisted, 
both eyes being on the one side of the body, which is horizontal in life, the eyed side being uppennost 
and colored, the blind side lowermost and usually plain. I n  the very young fish the bones of the 
head are symmetrical, 1 eye on each side, and the body is vertical in the water. I n  most species the 
crar~iuln becomes twisted, bringing the upper eye over with it. Eyes large, well separated. Mouth 
small or large, the dentition various, the teeth always present; pre~naxillaries protractile; no supple- 
mental maxillary bone; pseudobranchiac present. Gills 4, a slit behind the fourth; low**r pharyngeals 
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separate; no air-bladder; preopercle with its margin l~sually tlistinct, not \\,holly adnate or hidden by 
the skin of the lleatl; vent not far behind head, the viscera confined to the anterior part of the body. 
Scales various, rarely absent, 11sually sn~all.  Lateral line usually present, extending on the caudal 
fin, son~eti~nes duplic.ated or wanting. Dorsal fin long, continnous, of soft rays only, beginning on the 
head; anal similar, shorter; caudal various, so~net in~es coalescent with dorsal and anal; pectorals 
insertetl rather high, rarely wanting; ventrals under the pectorals, usually of several soft rays, one of 
then] so~netitnes wanting. Fishes mostly carnirerous, inhab i t i~~g  sandy bottoms in all seas, some species 
asce~~ding rivers. Many of then1 are important food fishes. Genera about 55; species nearly 500. 

a .  &Iundibular n~embranes forming n gular poucll.. ................................................... .l'~!lrcni~ichth!/x, p. 510 
aa. hlandibular me~nbrarreci not forming u gular poncll. 

b. Scales small, 80 to 140. 
(.. Scales about 140; maxillary more tllnn one-half head.. .......................................... Cl~ah.ea?to~),l,sella, 1). 511 
cc. Scales 80 to 100; muxillnry about one-third l e ~ ~ g t l l  of heud. 

. < I .  Teetli ~ I I  enc21 jaw in nnrro!v villifor~n bands; origin of dorsnl over middle of eye.. ............ P<rcilopaefla, p. 512 
dd. Teeth in jaws not in villiforln b~rnds; origin of dc~rsul not over middle of eye. 

c. Interorbibrl broad and c:oncave; dorsal 92; A .  69: c2r~udtll convex.. ............................. .Platophr~s, p. 512 
ee. Interorbital ~larrower: dornrrl 112; ullal 91; rendat not convex.. ............................. ..41rticithuru,w, p. 514 

bb. Scales large, 36 to 46 .............................................................................. . ~ i l ~ l ~ ~ l ~ r o s o p o l l ,  p. 514 

Genus 267. PELECANICHTHYS Gilbert & Cramer. 

Eyes and color on the left side; mouth symmetrical, of e~~orlnous extent, gape about as long as 
head; mandible extending anteriorly far beyond tip of snout, the projecting portion decurved and 
falciform, the rami very slender and flexible, each rotating inward, so that the teeth of the 2 r a n ~ i  
meet and interlock in the closed ~nouth,  instead of being opposed to those of the upper jaw; mandi- 
bular membranes volu~ninous, forming a veritable ynlar pouch and permitting wide divarication of 
the mandibular rami, which can be also closely apposed for their entire length. The posterior angle 
forms a slender process, projecting beyond the mandibular articulation and extenJiltg behind the 
posterior margin uf the opercle; prernaxillary, ~naxillary, and palatopterygoid formed of :1 very slender 
bony rods, parallel and closely juxtaposetl for the greater part of their length; branchiostegals 7; 
gillrakers i tb~ent ;  preopercular margin free; dorpal and anal fins very long, the former comn~encir~g 
on tile snout; caudal peduncle extre~r~ely short, a low fin-fold j(~ining dorsal and anal with rudimentary 
caudal rays; caudal lanceolate; ventrals unsy~nmetrical, the left slightly ruore anteriorly placed, 
inserted on the ridge of the abdomen, ittl ~ ~ ~ e r n b r a n e  leatling to base of first anal ray; vent dis1)laced 
well to the right side of the ridge slightly in advance of front of anal, a ernall papilla (genital papilla?) 
occupying a corresponding position to tlie left of the ridge; scales excessively fine; lateral lime single, 
con~picuous, continued on to the caudal An; with short, low anterior arch. 

I'elecnniclrtlrys Gilbert & Crumer, Pn)iB. IJ. S. Nut. hlux., XIX, 1897 (Feb. 5), 432 (rrumnlcllix). 

426. Pelecanichthys crumenal is  Gilbert & Cramer. Fig. 226. 

Head (horizontal length) 4.3 to 4.5 (5.26 in smallest specitnen); tlepth 3.5 to 3.6 (4 in smallest); 
D. 121; A. 88; P. 13 or 14; IT. of both sides with 6 rays; abollt 230 to 240 pores in the course of the 
lateral line. 

Body slender, excessively compressed, tapering slowly ant1 uniformly toward tail, the 2 ontlines 
very weakly arched for the greater part of their extent. Anterior outline of head strongly decurved, 
the physiognomy resembling that of Gl~y~~tocepl~ctlus. Bases of dorsal and anal fins wide, translut.ent, 
sharply marked off from rest of body, constituting together half the greatest tlepth of body. Bbtlotnen 
very short. 

Heact very obliquely placed, the eyes closly approximated near the upper anterior profile, tlie 
cheeks narrow, oblique, upper l i ~ n b  of preopercle ~~cxarly horizontal, lower limb nearly vertical; 
mandible extending beyond prenlaxillaries for over one-fourth its lengtll; r a ~ n i  so articulated as to 
permit a slight inward and outwani rotation on their long axes, in addition to other ~t~oven~entu;  gular 
membrane large and loose, falling into folds when tlie jaws are closed; the'entire ~nechanis~n of the 
lower jaw seems adapted to seizing food between the rami, and forcing it  down between and below 
them. Teeth in  both jaws in a somewhat uneven single series, those in mandible largest, smaller teeth 
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irregularly alternating wit,ll tht? larger ones in I)oth jaws. Posterior thirtl of each jaw toothless; 
palate smooth. Anterior nostril with an overarching flap or sllort tube; 1)osterior nostril without tube. 

Ryes elliptical, nearly even, long axis of 1o\zrer eye very obliqnc+. Obliqnc diameter of upper 
orbit 3.75 in head; snout short, five-sevenths dialn- 
eter of upper eye. Interorbital space narro\\-, grooved, 
the widt,h one-fifth diameter of upper eye. 

Dorsal fin beginning above anterior nostril, the 
first few rays slightly tlisplaced toward the bliud 
side; pectoral narrow, pointed, .about 1.75 in length 
of head, that of blind side apparently shorter; caudal 
laaceolate in a young il~dividonl (mutilateti in adult), 
the middle rays 1.25 in head. 

Jaws, snout, ant1 interor1)ital spare naked; head 
and body elsewhere covered with lninute cycloid 
scales; lateral lint? nearly axial, its anterior arch lo\\.,' 
above the heatl, the posterior tlowllward curve itl)rupt, 
nbove base of pectoral; lengtll of arclr nearly eq&il to 
llalf depth of body. 

, Color in alcohol, head ant1 body light l)rowrl, thn 
outlines of the scales dusky, tho wide I)nses of dorsal 
and anal fins senlitranslncerlt; abdo~nen in the adult, 
with narrow vertical stripes of blue-black, alternating 
with witler muscular bands which are of the grounct- 2. 
color; head and anterior median port,ion of trunk 
with faint darker brow~t spots about one-third size 
of pupil.' 111 adtlition to these, the nledian part ol 
body is ~ n a r k e ~ l  wit,h about 45 larger rornltl spots, 
darker thau the ot1her8, hut still faint and ill-definetl. 
These are nearly as large as eye, and are arranged oil 
anterior part of t,t.unk in 7 Ic?ngt,hwise series, all but 3 
of wliicli gradually disnpprar on tail. The larger 
spots are 111~~11 more distill~t in t,l~e young than in 
adults. Mouth anti gill-cavity white; peritoneu~n 
black; fins dusky. Taken in tleep water about the 
I-Iawaiian Islanrls a t  depths of 238 to 34-1 fathon~s. 

Found only in the l'ailolo C h a n ~ ~ e l  and its :tp- 
proaches, aucl in the Rbntherly continuation of the 
lcaiwi Channel, where it  was originally obtained. 
Three tipecimens 7 to 10 inches long, from stations 
3472 and 3176, were obtained by the -4lbntross in 
December, 1891, while engaged in sur\~eying a cable 
route betyeen California and Iionoluln. Other ex- 
amples were collected 1)~ '  the :llbct/ross in 1802. 
I ~ e l e c u ~ ~ i c l r l h ~ x  ~'v?i?~te?ralih Gilbcrt cb Crn~ner, I'roc. U .  8. Nat. IIua., 

XIX, 1897 (Feb. 61, 453, pl. xLvlr, Albatross Station 
3472 or 3476, near Hawaiian Islands (type, No. -187.58 
u.s. ~ . n r . ) .  

oenns 258. CHASCANOPSETTA Aloook. 

Mouth very wide, the ~nasillary being Inore than 
llalf the length of the head; jaws and teeth equally 
develo]~ed on bot,h sides, each jaw being armed with a 
single row of long, slender, depressible teeth; eyes on left side; dorsal fin commencing near tip of 
snout, its rays, and those of the anal, bring sin~ple, slender, and scaleless; scales millute, menl- 
branous, hardly imbricate; lateral line with a strong curve above the pectoral; gill-openings wide, 
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the gill-meinbranes united to the isthnlus in front; gill-rakers none. One Hawaiian species, described 
in Section 11. 

Cl,aseu?ropaetta Alcock, Journ, Asintic Soc., Hengal, LXIII, Pt. 11, No. 2, 1894, 128 (lugiibris) 

Genus 259. PIECILOPSETTA Qiinther. 

Mouth rather narrow, the length of the maxillary being one-third of that of the head, each jaw 
with a narrow band of villiforrn teeth; vomerine and palatine teeth none; the dorsal fin commences 
above middle of eye; scales very s~nal l ;  gill-membranes united below the throat. The single 
Hawaiian species of this genus is fully described by Doctor Gilbert, in Section 11. 

P~eeilopselta Giinther, 2.001. Challenger Rept., Sliore Fishes, I ,  Ptlrts I-VI, 49, I880 (eolol.ala). 

Genus 260. PLATOPHRYS Swainson. 

Eyes and color on left side; body ovate, strongly compressed; niouth of the large type, hut corn- 
paratively small; the maxillary .33 or less of length of head; teeth sn~all,  subequal, in 1 or 2 series; 
no teeth on vomer or palatines; interorbital space broad and concave, broadest in adult males; gill- 
rakers moderate; dorsal fin beginning in front of eye, all its rays simple; ventral of colored side on 
ridge of abdomen; caudal convex behind; pectoral of left side usually with 1 or Inore filamentous 
rays, longest in the male; scales very small, ctenoid, adherent; lateral line with a strong arch in front. 
Coloratio~i usually variegated. 

The sexual differences are greater than usual among flounders, and the different sexes have often 
been taken for different species. As a rule, in the males the pectoral fin on the left side is nluch pro- 
longed, the interorbital area is much witlened and very concave, and there are some tubercles about 
the enout and lowereye. The young fishes, as is usually the rase, resemble the adult females. Lately 
Doctor Emery has shown that the larval flounder, known as Pelorin heckeli, is in all probalr~ility the 
young of Pleuroneclespodas. The generic name Coccolua, based on forms slightly more mature than 
those called Peloria, probably belongs here also. We have seen no larval forn~s so young as those 
which have been described as Pelorin heckeli, but we have examined small transparent flounders, one 
with the eyes quite synlmetrical, taken in the.Gulf Strearn, and another with the eyes on the left 
side, taken a t  Key West, which may be l a r v ~  of Pltrtopltrys ocellutus. The figures published by Enlery 
seen1 to make it almost certain that the corresponding 1':uropean forms belong to 1'. podus, although 
some doubt as to this is expressed by Farciola. The species of P/ufophrys arc widely distributeil 
through the war111 seas, no tropical waters being wholly without thern. All are extremely closely 
related and can be distinguished with difficulty. 011 the other hand, the variations due to differences 
of age and sex are greater than in any other of the Hawaiian genera. 

Solea Rafinesque, Indice d'Ittiologin Sic i l ia~~a,  62,1810 (rliomboide); not of Quensel, 1806. 
P l u t o p h ~ s  Swainson, Nat. Hist. Clurs'n Fishes, 11, 302,1839 (ocellutus). 
Peloria Cocco, Intorno ad Alcuni Pesci del mar di Mcwinu, Giorn. del Gabin., 1844, 21-30, Lettre di Mcssint~ (l~cckeli, t~ 

larval form of P. podas): not Pelorris of Montfort, 1808. 
? Coccolzis Bonapnrtc in  Cocco, Alcuni I'esci Messina, 21, 1844 (a?rnecle?18); larval form, probably of P. potlas, with the right 

eye in trnnsit to the left side). 
UotLu6 Bonnparte, Catologo Metodico l'ewi Europei, 49, 1846 (podas); not of Htrllnesq~~e. 
RlromboZdiehlh~~s Rleeker, Act. Soc. Sci. Indo-Nederl. &Innad. and Makassar, T, 1856, 67 (mj/riuster) 
Plalopbrys Bleeker, Versl. Kon. hk. Wctcn., XIII. 186'2, 426 (ocellutus). 

a. Anal rays about 70.. .................................................................................... .~w?rthevi~iua, p. 512 
ua. Arlalrnysabout80 ........................................................................................... niaseus. p 513 

427. Platophrys pantherinus (Riippell). " Pukii;" " Uiui." 

Head 3.6 in length; depth 2; eye 3.9 in head; snout 4; interorbital 5.4; maxillary 3.2; I). 92; A .  
69; P. I, 9; V. (3; scales 31-88-36. 

Body elongate, very deep and compressed, ellipsoid; head a little deeper than long, orbicular, the 
upper profile evenly convex; snout obtuse; jaws slightly produced; mouth curved, oblique; lips rather 
broad, fleshy; maxillary reaching below anterior portion of eye, but not to pupil, its distal expa~idetl 
extremity 2 in eye; teeth in jaws minute, forming rather broad bands; eyes well separated, lower ante- 
rior, its posterior margin midway in length of head, upper nearly half an eye diameter posterior; mar- 
gin of preopercle obtuse, and, lrke that of gill-opening, undulate; nostrils close together in front of 
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upper rim of orbit, each with a short fleshy tube; several bony elevations in front and above lower 
eye; interorbital space deep, concave; from the posterior portion of each eye are 2 fleslly iilaments; 
gill-opening large, pillrakers s~nall;  scales c>overing head except on lips, about eyes and part of i1:tcr- 
orpital space; s~nall scales extc*ntling upon grenter portion of dorsal and anal and 'ztndal rays; pectoral 
anti ventral without scales, latcral line strongly arched for a short distance in front, tllen straiglit to 
base of caudal; extretnities of nlost all domal rags free, those anteriorly on head free for greater part 
of their length; dorsal I)eginning well forward on snout, first ray 3.2 in head, second 1.9 ,  third 1.6, 
fourth 2, sixtieth 2.5; anal somewhat sinlllar to dorsal, only anterior rays with their estreniities short, 
first 4 in head, fortieth 2.6; caudal elongate, niitldie rays pointecl, 1.3; pectoral very long, the upper 
rays produw(1 l~eyontl the cixudal for a distance equal to deptll of caudal peduncle; ~netnbranes of pec- 
toral extending only for a short distance; ventral8 clove together, left larger, its base 1.8 i n  heatl, first 
ray 3, second 2.6, tllirtl 2.1, fourth 1.25; right ventral with base 5, first ray 3.7, fifth 2.8; right pcc- 
toral 1.7; caudal pedunrle mther deep, compressed, 2.8. Describeti fro111 an example (No. 05303) from 
I-Ionolnlu. 

I n  life (No. 03257) was sand color, the ocelli light grayish brown, bluish gray, and sotno with 
blackish edgings; fins similar. Color, when fresh, of esalnples froin I-Iilo, centers of large occlli clear 
deep yellow; some other spots and inarks of yellow, besides grayish, bluish, brown arid blilrkish; 4 
yellow spots above and 4 below Iz~teral line in  series; then centers of ocelli above noted. 

Color in :tlcohol, grayish brown on the left side, wit11 ntuiierous l~ale  blue rings of spots borderetl 
~vitlk dusky; a large dusky blotch a t  beginning of strnigllt portion of lateral line and another nl)oot 
tnitlway in the latter; everywhere small indiktinctly defined \zhitisll spots; dorsal pale gray with 12 
large brownish spots formed on I~ases of rays, rest of fin speckled with 1)rownish and wliitinh; :ninl 
similar to dorsal ~v i th  8 large brownish spots formed on bases of rays; caudal specklet1 with whitish 
and brown, base wit11 ])ale I~luc spots; pectoral rays pale gray with brownivll crbss-lines, 1nem1)rnnc. 
black with wliite reticulntiilg lines; vcntralgrayisll with brow11 and whitish spots; riglit ~ i d o  yello\visl~ 
white, scales on side of Ileacl with brown dots. 

Young exalnples 1i:~ve short 1)octorals a~i t l  arc1 deeper. The variation in soales is as low as 07 i t1  a 
lateral series in one m a l l  cxatnplc; otliers are founcl with 75 or 80. Tllis species is cotntnoti anlotlg 
the IIawniian Islands. The collcc-tion contains RI) es:t11i1)1cs from IIonolnlu :lnd 20 from Ililo, mnging 
in leugtll from 1.5 to 7.75 inches. Spec-irnens were obtaincd by Doctor Jenkins in 1889 ant1 by t11t. 
Al0ntro.s~ in 1902. 

HhontBtc8l~n?llhcri?zus Iti~ppell, Atlns Rcib. Nordl. Af., Fische., 121, pl. 31, fig. 1, 18'28, Red Sea; Streets, Bull. U. S. Nnt. &lo\ , 
No. 7, 67, 18i7 (Honolalll H~~r\,or). 

l'aescv marrhiot~cssu~.tcn~ Vt~le~lrien~lcs, Voy. Vcn118, 844, pl. 9, 1%0, Marquesas Islands. 
Rhoirzb?rs s?sntnlra?~z~u Illockcr, Verlt. B I L ~ .  Om., XXIV, 1862, 14, Sumatra. 
JZl~u~rrBoitlirl~th!~x~~nnthc~~in~ts, (filntl~cr, Cat., IV, 4!Jli, IHli2(&11~uritinq, hl~~dngr~cicnr; Amboyna; Fiji Ids.): Streets, Bnll. IT. S 

Nnt. MIIS., No. 7, 67, 1877 (IInnolulu); (ir~nther, Itcl). Shorc l W t h ~ ,  Clt~tllr~lger, Zool.. I, 1'11rt VI, 61, lb80 (IIot~ohtln). 
I'inluphr!jspnalheri?~z~n, Stcind~trhncr, Dcnkx. Ak. \\'iss. Wic~t, LXX. 1900, 611 (Ilonol~~ltl): Jettkille, Bull. IT.S.Pluh Cotn~ti., 

XXII, I902 (Scpt. 25, 1903), 610 (ITot~oli~lt~). 
RIzoxrbtrspn~r~i?nnir~ls Betlnctt, I'roc. ol tllo Committee Zool. Sor. T,oliclon, I, 1830-1, 108, Mauritius. 
I'lntol~hrys vrtnacux, Jortl~nl LY: Stlydcr, I'roc. U. S. Nnt. Mnr., SSVII, 1004, 941; (IIonolnlu). 

428. P l a t o p h r y s  mancus  (Broussonet). 

Head 3.28 (4.25) in length; depth 2 (2.25); D. 98; A. 78; sc:tles about 95; Br. 6. 
Body elliptical, tlie profile co~ltinnous with the dorsal curve, the snout projecting, and the nasal 

bones forming a prominent knob; ventral outline a regular ant1 gentlr curve fro111 gill-opening to call- 
tlal peduncle; lower jaws producetl beyond upper, a pointed knob below and beliiud sytnphy~is. 
I-Iead not inncli higher than long; mouth motlerately oblique, small for x large-nionthed species, the 
maxillary reaching little beyond mlterior rim of eye, 2.66 in head; pointed teeth in  2 oeries in cnch 
jaw, those of the inner ant1 1 : ~ r g ~ r  series bccnmin:: s o ~ i ~ e ~ v l ~ a t  smaller posteriorly, the tecth on ~naxil- 
lary lint extending as far back on tlie I~lincl sitle; thc o ~ ~ t e r  series of few small teeth; eyes s~nall,  the 
lo\\.er orbit 7 in lie:~d, the nppc'r one slightly smnller; lower orbit wholly in advance of lipper, t l ~ c  
caoncavc illterorbitLll space 2.83 in Itentl; orl)ital ritn a sharp ridge wiil~ont distinct ktlobs. Nostrils 
~~1,11arently wanting; checks ant1 opercblcs more or less scdy;  gillrakers rather long, the l c ~ ~ g t t l  of lo~tg- 
est 2 in upper orbit; 10 on lower part of arrh, none above. Scales cycloid, not deei~luous, sitnilar ott 

1' C 13 1905-311 
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both sides, but without accessory scales on the blind side. Dorsal fin beginning on the snout, the first 
ray on the blind side, allout as long as superior orbit, the rays gradually increasing in height to the 
posterior third of the fin, wh&e they are 2.66 in head, thence rapidly decreasing to end of fin; anal 
similar, its highest rays not opposite the highest part of dorsal, but a little farther back; pectoral of 
eyed side falcate, the eerond ray one-fourth longer than head, produced into a filament; pectoral of 
blind side 1.83 in head; ventrals moderate, when depressed reaching past front of anal; caudal bluntly 
pointed, 1.6 in head. 

Coloration in spirits, everywhere mottled with gray and brown; the fins (except pectoral on blind 
side) marked with same colors, but the spots more nearly round and less complicated; on the colored 
side there is a large, irregular blackifih blotch behind pectoral, a round black spot on the lateral line 
halfway between head and cautlal fin; about 12 blackish spots at regular intervals on dorsal fin, G or 
7 sirnilar ones on anal; the ventral on the eyed side market1 like the anal; the colors and spots extending 
over on the blind ~ i d e  on the nasal bones, premaxillary, chin, and interopercle. The skinny flap in 
the mouth between the teetl~ and vomer is also ~potted. Le~lgtll 16 inches. 

This species is common in the South Seas and has been recordetl from Johnston Island. I t  resern- 
bles 1'. panrnt71erinus, but is more variegated, has a larger number of anal rays (about 80) and the arch 
of the lateral line is different. The figures of 1'. pptrno and I? pantheri?~us in Bleeker's Atlas show the 
2 species well. 

I%euronectesrnnnrlls Broomonct, Iclitl~yol., c., rlunb., p l ~ .  3 find 4, 1782, Pacific. 
I'l~~tfg111r?/s n ~ a n r ? ~ ~ ,  Smith 9r Swnin Proc. U. S. Nnt. ?dun., V, 1882, 142 (Johnston Island!. 
RI~on&b?repatro Bleekcr, Kokos, 111. 157, Cocos Island. 
Rhomboidiclrthyspavo, Giinther, Cnt., IV, 435, 1864 (Chinn: Ancityurn). 

Genus 261. ANTICITWARUS Giinther. 

Mouth wide, or rather wide; maxillary more than one-third length of head; teeth conical. unequal, 
in a single series in both jaws; no vomerine and palatine teeth; origin of dorsal on snout; scale8 of 
moderate size, smooth, deciduous; lateral line etrongly curved above pectoral; eyes on left side; gill- 
membranes hroadly united below throat; gillrakers short and lancolate. The single Hawaiian species 
of this genus is fi~lly described in Section 11. 

Anlicilhnrzrs Giinther, 2001. Challenger Rept., I, I'nrts I-VI, Shore Fiuhcs, 47, 1880 (pol?/apilas). 

Genus 262. ENOYPROSOPON Giinther. 

This genus is allied to Plalnlophrys, differing in the large adherent sales and the narrow interorbital 
space. Gillrakers few and short. 
(1. 4ti ~cnles  in a longitndinul serics.. ...................................................................... .Irawaiien8is, p. 814 
ncc. 36 xcnles in n longitudinnl series.. ....................... , ................ ;. ............................. .wenicoln, p. 615 

429. Engyprosopon hawaiiensis Jortlan & Evermann. Fig. 227. 

Head 3.8in length; depth 1.75; eye3.25 in head; snout 4.25; interorbital 6.3; maxillary 2.8; D.79; 
A. 56; P. I, 10; V. I, 5; sc-alts 14-45-15. 

Body elongate, deep, rather ovoid, greatest depth about end of pectoral; head very deep, its length 
0.7 in depth; upper profile very convex in front, steep; snout short, obtuse: jaws small, produced a 
little, tho mandible slightly projecting; lips rather thin; mouth curved a little, very oblique, the small 
maxillary reaching a little beyond front margin of eye; teeth in jaws very small, sharp-pointed; eyes 
well separated, lower anterior placed in first third of head, the upper about two-fifths an eye cliameter 
posterior; nostrils close together, with elevated rinls; interorbital space a little more than half an eye 
diameter in width, deeply concave; gill-opening  mall; gillrakers rather short; scales large, finely 
ctenoid, very srnall on rays of vertical fins; lateral line strongly arched a t  first for first two-ninths its 
length, then straightat0 base of caudal; tlorsal beginning on snout, the anterior rays free for only a 
short portion of their extren~ities, first 5 in Ilead, fiftieth 2.1, this the highest region of the fin; anal 
more or less similar, first 3.25, thirtiet,ll 2; caudal rounded. middle rays longest, 1.1; pectoral short, 
pointed, 1.4; ventrals rather broad, base of left 3, first and last rays about equal; right ventral smaller; 
caudal peduncle compressed, its depth 1.9. 
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Color in alcohol, dark olivaccous brown, fins dark gray-brow, each ray finely specked wit11 oli- 
vaceous brown; left pectoral specked with dark brown, right pectoral dull creamy or brownish white, 
like the right sirle of body. 

Type, No. 50657, U. 8. N. M., takcn at  llilo, the only example we have seen, 3 inches long. 

I ? ~ ~ U ~ I T O B O ~ O ? L  I~nwniic?~si~ Jordt~n & Evermnnn, Bull. U. S. Fish Comm., XXII, 1902 (April 11, 1903), 207, Hilo. 

Fra. 227.-E11g]/l1rosopon l~fl?uaiie?~sis Jordml dr Evcrmflnn; from tho typo. 

430. Engyprosopon  arenicola Jordan ck IEvennann. Plate 62. 

I-Iead 3.6 in length; depth 1.9; eye 4.3 in  head; ~naxillary 3; 1). 78; A. 57; 1'. I, 11; V. 5; scales 
14-36-17. 

Body elongate, very ileep, rather ovoitl, the greatest depth a t  tip of pectoral; head much deeper 
than long, the nljper profile stecp, strongly convex; snoot obtuse; jaws very oblique, mandible 
slightly projecting; ~naxillary very obliclue, rcacliing below anterior margin of eye; lips rather thin, 
fieshy, fringed along ~nargins; teeth in jaws ~ninute, sharp-pointecl; eyes close together, lower anterior 
placed about first third of Icngth of Ilead; upper eye about one-third an eye diameter posterior; 
nostrils well separated, with raised fleshy rims fonning a flap; interorbital space very narrow, concave; 
gill-opening rather small, restricted to side; gillrakers small, short, few; scales large, finely ctenoid; 
lateral line strongly arched for anterior fourth of its lengtll, then straight to  base of caudal; anterior 
dorsal rays free distally for one-half their length, first my 3 in  head, forty-fifth 1.8, which is the 
highest region of the fin; anal similar to dorsal, but anterior rays not free for half their length; first 
ray 5.5, thirtieth 1.8; caudal elongate, lnetlian rays longest, equal to head; pectoral short, pointed, 1.5; 
ventrals ratllcr large, the left with its base 5 in heatl, first ray 5.6, last 2.6, alinost entirely in  front of 
the right, which is 1nuc11 smallcr; caudal peduncle broad, colnpressed, its depth 2.2 in head. 

Color in  alcoliol, rery palc brown; side marked with many large incoml)lete rings of blackish or 
dusky, arid with a nurnber of dusky spots iri between; fins whitish, the vertical or unpaired with large 
hlackiuh spots on membranes between rays anci similar small oncs ecattcred about, those of ca~~ldal 
forming about 4 cross-ltands; several dusky spots at  base of pectoral; right side whitish. 

\ire havc scerl but 2 esa~nl)les, botli taken a t  Ililo: Type, No. 50658, U. S. N. M., 2.6 inches long. 
Cotype, No. 7471, L. S. Jr. Univ. ]\Ins., 1.9 inches long. 

Ehgyprosopon urenicola Jordan & Evermann, Bull. U. S. Fisll Comm.. XXII, 1902 (April 11, 1903), 207, Hilo. 
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FarniIy C\7. SOLEI 1)S.--The Soles. 

Body oblong or elongate, usually scaly; mouth very small, much twisted toward the eyed side; 
the teeth in villiforn~ bands, very small or obsolete; eyes small, close together, with or without a bony 
ritlge I ~ t w e e n  them; otlge of preopercle adnate, caoncealcd by the skin and scales; gill openings nar- 
row, tlie gill nlembrancs adnate to the shoulder girdle above; pector:tl fins arr~all or wanting; ventral 
fins s1na11, one or both sometimes wanting. Snlall fishes living on sandy bottor~~s, similar to the Plen- 
ronecticl:~ in strurture, but nluch degraded, the fins and teeth ]laving lost many of their distinctive 
qualities; the vertebrrc usually in  increased numbers. Species numerous in the warm seas, ant1 those 
of sufficient size valued as food. 

Oenns 263. SYIYTPHURUB Rafinesqne. Tongue-Fishes. 

Uotly elongate, more or less Ianceolate in outline, with the eyes and color on the left side; eyes 
small, very dose together, wit11 no distinct interor1)ital ridge between them; mouth s~nall,  twisted 
toward the blind side; tec.th little developed, in villifortn 1)ands; c@e of preopercle covered 11y tlre 
scales; ~$1-openings narrom, the gill-meml)ranes atlnate to thc ~l~oulder-girdle above, joined togetller 
and free from the isthmus l)elo\v; pectoral fins wanting (in the adult); vertical fins Inore or less con- 
fluent; scales ctenoiil; lateral line wnntirrg; ventral fin of eyed side only present, free fro111 the anal; 
head witho~it fringes. 

Tlte 2 IIanaiian species are fully described in Section 11. 

,S!/rnphuv?ra Itnfinesque, Indicc d'Ittiologia Sicilinna, h2, 1810 (11igve8cc11s). 
Blbro~r.iu Cocco. Alonlri Pcnci dcl mnrc Ac Afrsnins, Ih, 1844 (li!jt~l(itn; lrrrrnl form). 
I'lagrtsiu Ctlvicr, RCgnc Animnl, Ed. 2 , I I ,  344. 1829 (bnscd oll Pl(ign8ia of Brown); name preoccupied in  Crustact~ar\s, 

Lntrcille, 1800. 
I'lugiunu Bonnpartc, Cntnlogo Mctodico, 61, 18.16 (luelca); sobstitutc for Pl~lng~rsia preoccnpied. 
Aphovixlirs Kaup, Archiv fiir Nnturgcsoli. I&%, 106 (orlrata). 
(:loxsiclrtIi!/s Gill, Cnt. Ipisl~. 1':. Const N. A,, 61. lXG1 (lllaqir~sa). 
A I ~ I I ~ I I ~ ] I ~ , ~ I ~ I ~ I ' O ~ I X ( ; ~ ~ I I ~ ~ ~ ~ ,  Cnt., IV, 400, 186'2 ( I n c t r ~ ~ x = ~ ~ i g r c x r ~ ~ n n ) .  
IJrtxrn~tir~x Sohiodte, Naturl~irt .  Tydsnkr., V, 289, 1887 (t.rrlifrr: ltirvnl form). 
Acedic~ Jordan in Jordnn R: Go%, Review Flounders nnd Soles. 321, 1889 (ncl~ulosus). 

Order M. PEDICULATI. 

Carpal bones notccbly elongate, forming a kind of arnl (pseutlol)rac.I~inm) \1~11icl? supports the broatl 
pectoral. Gill-opening reduced to a large orenla11 forarncn ~i tnated in or near the axil, Inore or less 
posterior to the pec.torals. Ventral fins jugular if present; anterior dorsal reduc.et1 to a few tenLxtble- 
like, isolated spines; soft dorsal and anal short; no scales. First vertebra united to cranium by a 
suture; epiotics united behint1 snpraoccipital; elongate 1)asal pectoral radii (actinosts), reduced in 
number; no interclavicles; post-tenlporal Ijroad, flat, simple; upper pharyngeals 2, similar, spatulate, 
with anterior stem and transverse blade; basis of craninm simple, no air-duct to the swim-bladder. 
Marine fishes, chiefly of the Tropics and the oceanic abysses. The group is an offshoot fro111 the 
Aranthopteri, its chief modification being in the elongation of the actinosts and in the position of the 
gill-opening. The I3(rlrachoidid:e are perhaps its nearest relatives. 

(1. Gill-opcnings in or bcllind the  lower axil  01 t l ~ c  pcctornl: month I~krgc, tcrminnl. 
b. I 'nc~~dobrn~~rhize present: pscurlobrncl~in with 2 nctinosts; 11cad bronrl, dcpromed, the  enormous mouth with very 

. Htrong tcetll; vcnlrnlu present ................................................................... .LoplriirIn', p. 616 
bb. Pueudobrnnchia nnoc; pnc~idobrnrl~in with 3 nctinosts. 

c. Vcntrnlu prctsent: rirm n~~gn ln tc ,  t11c pkc~~iiobrnclrin elongntc.. .................................. .hrtnlsnrii(l:c, 11. 61; 
rr. Ver~trnln wnnting, nrnl not ~mgnlnte, tlre ],scudobrtlcl~in n~orlerrrtc.. ................................. C(:rtrfiid;rf, p. B28 

nn. Gill-openings in  or bchind thc  upper nxil of thc pectvrnl; mouth nmnll, usually inferior.. ........ O~coceplralid;r, p. .523 

Family CVI. LOPHII1)S.-The Anglers. 

IIead wide, depressed, very large; I~ody contracted, c,onical, tapering rapidly baclrward from the 
slioulders; mouth exceeilingly large, tcrminal, opening into an enormous stomach; upper jaw pro- 
tmctile; maxillary wit,hout snpplernent:try bone; lower jaw projecting; both jaws with very strong, 
unequal, ardiform teeth, sorne of the teeth canine-like, 111ost of then1 depressible; vomer and palatines 
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usually with strong teeth; gill-openings comparatively large, i n  the lower axil of the pectorals; 
pseudobranchia: present; gillrakers none; gills 3; slrin tnostly sn~ooth, naked, witli lmi~ny tlern~al 
flaps about the head; spinous dorsal of 3 isolated, tentacle-like spines on the heatl, and 3 sti~aller o~lcs 
behind, forming a continuous fin; second dorsal nloderate, sitnilar to the a~lal ;  pectoral n~enlbers 
scarcely geniculated, each with 2 actinosts anti wit11 elongate pseuc1obrac:bia; ventrals jugular, I, 5, 
\videly separated, large, much enlarged in the young. Young wit11 the head spinous; pyloric cwca 
present. Two genera, with 4 or 5 species, living on sea bottoms, a t  nloderate or great deptlls; 
remarkable for their great voracity. 

Genus 264. LOPHIOMUS aill. 

This genus is closely allied to Lopl~i~cs in external cllaracters, but it  is strikingly distinguisheil I,y 
the reduced number of its vcrtebr;e, which are only 18 or 19, n fact associated with its tropical habitat. 

The single E-Iawaiian species is fully described by 1)octor Gilbert in Section 11. 

Family CVI I. ANTENNA111 ID$. -Frog Fishes. 

Head and body Inore or less compressetl; nloutll vertical or very oblique, opening upward; lo\ver 
jaw projecting; jaws wit11 cardifor111 teeth; pretnaxillaries protractile; gill-openings small, pore-like, 
in  or behind the lower i~xils of the pectorals; no pseudol~ranchim; gills 24 or 3; sliin naked, sn~ooth, 
or prickly; pectoral nlernbers for~ning an elbow-like anglc; pseuclobmcl~ia long, with 3 nctinosts; 
vent,ral fins preserlt, jugular, near together; spinous dorsal of 1 to 3 serrated, tentacle-like spines; soft 
dorsal long, larger than anal; pyloric cwca none. Inhabitants of tropical seas, often living on or among 
floating seaweed, and enabled, by filling the capacioris stornac.11 with air, to sustain themselves on the 
surface ol the water; therefore widely dispersed by i~urrents in the sea. 

u. Henil compressed; n robtral spit10 or tcntticle, followcd by 2 lurgcr sl~incs; palotine tectll dcvclopcd; dorsnl ~pincs 
disc.onnccted. 

b .  Skin covered with prickles; vctitmls short.. ........................................................ .A?itoiaavic~s, p. 517 
aa. Head cuboid; a sillgle rostra1 spine or tetih~cle received ill u groove; boft dorbt~l low.. ................. .Cliauriax, p. 523 

aenns 266. ANTENNABIUS Commerson, . 
Body oblong, compressed, very deep through the occipital regioli, t,apering behind; breast tumid; 

mouth rather large, Inore or less oblique, or ere11 vertical; cardifor111 teeth on jaws, volner, ant1 pala- 
tines; eye small; skin \ritl1 stnall granules or spi~lales, these usually forked, anti often wit11 nurnerous 
flevlly slips; first dorsal spine developed as a stnall rostral tentacle.; second ant1 third dorsal spines 
strong, covered with skin, often with nulneronv fleshy filaments; soft dorsal high and long; anal short 
and deep; caudal fin rounded, tlle peduncle free; pectoral fin wide, wit11 a rather wide wrist, a t  tile 
lower posterior angle of which are the very srnall gill-openings; ventntl fills short. Falltastic-looking 
fishes, often gayly coloretl. Very niirnerous in \v;Lrm seas. 

Ar~tninarius Colllmorsorl in L~icbpBde, Hist. Nut. I'oiss., I, 323, li98; Cootncrtc only; not ~lcceptc(l by Loci.p&dc. 
ITistrio Fischer, Zoogr:osiu, 3d cd., I, 1813, 70, 78. DcH~li t io~~ illcorrcc:t; throng11 1% slip of tile pon, " c o r l ~ u ~  deprcsnnm" 

written ill~teud of "corpus co1nprcssum." No typc mcntioncd. Piachcr's Lophiris kislrio (Bloch, IV, 10, p1. cxr) 
is n lruc Airtoi~ioritrs uccordi~ig to Dr. Gill, probtlbly ..I. scubcl.. 

Lrs f:l~ir~llc~tC~ (Anter~nariusCom~ncrxon) Curicr, HBg~ie Animal, 1st cd., 1, 310, 1817; Ed. %it, 11, 251, 1829. Clilro~tcctcs prc- 
ocenpicd in manimsls by Cliiro~tectea Illigcr, 1811. 

1Iolvnchol)s Goldfuss, H~rldbllell Zoologi~, 18" ((~ibstitiite for Cliiroi~ectcs). 
a. Bliit long I L I ~ ~  slender, when cleprc8sed rc~iching middle of sccolld dorst~l spine. 

b. Eye cor~ip~~rntiuely n~i~al l ,  libout 3.5 in s~lout.. ........................................................ .aa?tttuicr.?~sis, 11. 618 
bb. Eye larger, about 2.6 ill snout.. ..................................................................... .rni~~~rro.so~iii, 11. 618 

c .  Anal with G rtlyx. ....................................................................................... .lcpn)a~tn, p. 619 
cc. All111 with 7 rtiys ...................................................................................... .la~sa?~tis, p. 520 

lrcL. l j f ~ i t  shorter, wl~eri dcpresscrl not rcechi~lg iniddlc of secoud doranl spiric. 
( I .  &lit longer than first dorsr~l spine. 

.................................................................. c.  13nit terminated by a filament 4 1 s  p. 620 
ec. Ruit terminuted by n fleshy knob or carui~ele. 
f, Second dorsal spine closely bound dolvll to tlle back, movable only a t  the tip ................. ..tlron~bt&s, p. 521 

............ fj. sccolld dorsal spine not bound dowll to tlic back. ~novable to 1111 lipright position.. . ~ I ~ ~ S L ' I L S ,  D. 522 
dd.  it not as long us first spine.. ....................................................................... .nexilis, p. WY 



43 1. Antennarius sandvicensis (Bennett). 

Entire length 4.5 inches; depth of body 2 inches. Color, dull-orange or yellow-red, with circular 
black spots on the body and fins. Eyes small and placed high in the head; when touched or threat,- 
ened instantly retiring for protection beneath the upper eyelid. Iris red. Jaws and palate artned 
with many rows of teeth. Lower jaw protruding beyond upper. Forehead furnished with a long 
and rigid filament or barbel, which, from its use as a bait for prey, has obtained for this family of 
fish the name of "anglers." The fins on the upper surface of the body are peculiarly arranged. Tho 
first,(which I dare call a dorsal) is conlposed of one stout spinons ray, with a membrane attached, 
and is placed in front of the summit of the head; the second is similarly formed, and situated imme- 
diately behind the head; the third occupies the posterior two-thirds of the back, and is composed of 
12 branched rays. Rays of the anal fin 7; caudal 9. 

The pectoral iins bear a very close resemblance to the anterior extrenlities of a frog or lizard, ant1 
the 10 distinct rays, at the termination of each, complete the comparison by their resemblance to 
toes. A long n~embranous air-tube, co~llmunirating with the gills, passes beneath the integuments of 
this fin, and opens as a circular orifice a t  its joint or elbow. 

The solitary example of this species, which we obtained from the shores of Oal~u, Sandwicll 
Islands, continued alive for many hours after it had been removed from the water. During this time 
its abdomen and throat remained distended to a great ~ixe, but previous to death both air and water 
were evacuated from the mouth, and the body collapsed. Dissection proved that the cavity of the 
storuach was the part thus distended. The fish has no ribs, though it has a very distinct sternum. 
The swim-bladder is small and of ovoicl forln. (Bennett.) 

We have one specimen from IIonolulu wllicll agrees closely with fig. C, plate 100, in Giinther's 
"Fiscl~e der Siidsee" regarded by him as a variety of A. con~nlmso~~i i .  Oyr specinlen is probably 
identical with Bleeker's horm'dus and appears to be Bennett's Lophiuv stantlviccnsk. I t  sllows the 
following characters: 

Eye very small, its diameter contained 3 times in length of maxillary; "bait" hair-like, its length 
equal to that of maxillary, reaching beyond base of second spine when depressed, the tip wit11 a cluster 
of short filaments; first spine reaching base of second when depressed, surrounded by thickenetl 
tissue, the membrane extending from near tip of  pine to base of second, very thin; second spine 
easily elevated, connected with occiput by a thick membrane, the spine surrounded by a large amount 
of tissue, its width equal to diameter of eye; spine when defiressetl not reaching  oft dorsal; dorsal of 
the same height throughout, just reaching base of caudal when depressed; rays 12; anal reacahing 
beyond base of caudal, its edge rounded; length of space between base of anal and caudal one-half 
that between base of dorsal and caudal; caudal rounded, its length 2.5 in length of body; anal opening 
at base of pectoral. Skin with very fine prickles, a few small cutaneous flaps on head, chin, and back. 

Color in spiritrj, light gray, thickly mottled and spotted with dark gray; a few white-edged blackis11 
spots on body and fins, located as follows: At base of second dorsal spine, origin of dorsal, between 
eighth and ninth dorsal rays, on side between origin of dorsal and base of pectoral, on side posterior 
to pectoral, on anal fin, on upper and on lower edge of caudal. 

Known to us only from one specimen, which is 3.07 inches long. 

Lopl~ius snndvic~isl8 Bc~ltlott, Nar. Wliuling Voy., 11, 258, 1840, Oahu, Hawaiian Islands. 
Antennurius Irorrldus Bleekor, Nat. Tjds. Ned. Ind., V, 1853, 83, Celebes, Ffores, Solor, u11d Amboyna. 
Antennarius nandvicensis, Jordu~l Q Snyder, Proc. U. S. Nut. Mus., XXVII, 948, 1004 (libnolulu). 

432. Antennarius commersonii (LacGpBde). 

Head 3 in length; depth 1.7; eye 3.5 in snout; snout 2.5 in head; lnaxillary 1.25; width of mouth 
1.6; D. 1-1-12; A. 7; P. 10; V. 5. 

Body deep, compressed, rather thick at pectoral region; head deep, profile above oblique, below 
convex; snout short, very broad, convex above; lnouth very large, slightly oblique forward; mandible 
large, vertical, with small knob at symphysis, and lower portion elightly produced; teeth in jaws in 
bands, slender, sharp-pointed, depressible; teeth on palatines similar; tongue large, thick, fleshy; eye 
very small, high, anterior; nostrils close together, anterior with raised fleshy rim; interorbital space 
very broad, elevated, uneven; bait long, reaching middle of second spine; extremity of bait bifid, one 
portion a broad cutaneous flap, the other forming a bunch of fleshy tentacles; no pit on top of head; 
first dorsal spine united to fop of head by a membrane, and depressible; second spine large, adnate to 
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top of head; dorsal rather high, thick, margin between rays incised, length of base 2.25 in body, and 
last ray not adnate to caudal peduncle by membrane; anal rounded, its base lialf that of dorsal, and 
last ray adnate on lower portion with caudal peduncle; caudal rounded; pectoral very broad; ventral 
small, inserted below anterior part of second dorsal spine; caudal peduncle compressed, its depth half 
length of head; head with many lnucous pores, those above marked more or less by excrescences; 
lateral line superior and distinct a t  first till under second dorsal, then obsolete and running down 
toward anus; no cutaneous flaps. 

Color in alcohol, deep blackish brown, the side nlarbled with a deeper color; a large blackish 
brown spot on basal portion of posterior dorsal ray*, a ~ d  a sirnilar one on same portion of anal; sereral 
blackish spots on side; tips of caudal, anal, and outer portions of pectoral and ventral rays pale or 
whitish brown; a whitish spot above base of pectoral. 

Described from an example (No. 2153) taken at Honolulu by Dr. Jenkins, which, with another 
obtained there by the Albatross, is the only exatnple we have seen. The species is known by iB very 
dark coloration, a ~ i d  is widely distributed in the tropical Pacific. 

Lophius comnlerdonii LacBpBde, Hist. Nat. Poi=., I, 327,1798, South Seas. 
Ct~iruaecles commersonai, Cuvier, Mem. Mus. Htrt. Nat., 111, 451, pl. 18, fig. 1, 1817. 
Antminarius commersonii, Cantor, Cat. Malay. Fish., 204, 1%0 (Singapore); Gunther, Fische der Sudsce, V, 163, pls. 100, figs. 

B B C and pl. 106,1876 (Raiatea; Bonham Island; Tahiti; Sal~dwicll Islunds; Society Islands; Zanzibar; Huahille; 
Nwvigator Islands); Steindachner, Denks. Ak. Wiss. Wicn, LXX, 1900, 497 (Laysan); Fowler, I'roc. Ac.  NIL^. Sc'i. 
Phila. 1900, 619 (Sandwich Islands); Jenkins, Bull. U. 8. B%h Comm., XXII, 1902 (Sept. 23,1tJ03), 611 (Honolulu); 
Snyder, op. cit. (Jan. 19, 1904), 637 (EIonolulu). 

Chiroriectes niger Garrett, Proc. Ca1. Ac. Nat. Sci., 111, 1868,107, Sandwich Islands. 

433. Antennarius leprosus (Eydoux & Souloyet). Fig. 228. 

Ilead (to end of opercle) 2.8 in length; depth 1.7; eye 2.5 in snout; snout 3.6 in head; maxillary 
1.8; width nf mouth 1.8; interorbital 1.4; D. 1-1-12; A. 6; P. 10; V. 6. 

Iplo. 228.-Antn~narius @rodlid (Eydoux S ~oulcyct): 

Body very deep, compressed, back well elevated; head very deep, with bluntly conic profile in 
front arid above; snout broad, ~urface uneven; mouth brohd, maxillary very oblique, reaching well 
below posterior margin of eye; mandible large, with syrr~physeal knob, and projecting ~lightly; lips 
rather thin; teeth in broad bands in jaws, sharp pointed, more or less unequal in size, and depressible 
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I)ackwartls; rorner and palatines with patches of sharp pointed small teeth; tongue large, broad, th~vl, 
nostrils with elevated fleshy ritns, rather close together near end of snout; interorbital space broad, 
elevated; bait reaching to middle of second spine, bifid and rather bro'ad at extremity; first spine 
large, very rough, adnate I)y membrane, 2.6 in head; second spine larger, similar, 1.75; eighth dorsal 
ray 1.5; anal rounded, third ray 1.7; caudal rounded, medial1 rays longest, about 1.2; pectoral broad, 
upper median rays longest, fourth 2; ventrals small, rouncled: caudal pedu~icle compressed, its depth 
2.35; pores on head and upper side of back with rough excrercellces, those which form lateral line 
running back below posterior part of soft dorsal, then obliterated; skin rather rough velvety, fins 
also rough. 

Color in alcohol (No. 554) grayish brown, lnore or lees marl)led witli dusky; a ragged brown 
blotch from between secorld dorsal spine a~it l  soft clorsal and a pale ocellus above pectoral; margin of 
vertical fins whitish, subrnarginaiportio~ia ~nottled with white, black, and gray; a large black ocellus 
011 basal portioli of posterior dorsal and anal rays; a black ocellus above base of pectoral; belly and 
lower side epotted all over with black. 

Described from an example (No. 554) taken at Ilonolulu. iVe have exalniried also 1 specimen 
5.1 inches lorig collected by Doctor Jenkins at Honolulu, where the Albalrosv obtained yet anotl~er 
oxa~nple. 

Oiiro1iectc8 lel~roeus Eydoux & Soulcyet, Zool. Voy. Bonite, 1, 187, p1. 6, fig. 3, Ib41, Sandwich Islands. 
2 1 ~ i l n ~ ~ ~ a ~ i u s  11111~1ioe~llulua vizr. Ic1jf.oba, Gunlhcr, Cut., 111, 195, lbGl (Dtzndwicll Islrrtlda). 
('/~iroi~ecles vubr~flubc~iis Gctrrctt, l'roc. Cal. Ac. Nat. Sci., 111, 1868, (il, Sandwich Islands. 
A7~le?l3lnriua viibrr$iisczla, Jenkins, Bull. U .  8. Fish Comm., XXII, 190' (Sept. a, 1903), 611 (Honolulu); Snyder, op. cit. (Jan. 

19,1904), 557 (Ho~iolulu). 

434. Antennarius laysanius Jordan & Snyder. Plete 63. 

Mouth large, the \rriclt1i equal to length of maxillary, 4.5 times diameter of eye; " bait" long and 
slender, reaching middle of second spine when depressed, the tip with a small knob bearing filaments, 
one of which is lanceolate, seven-eightlis the length of rod, the others short and thread-like. First spine 
inserted above anterior edge of orbit, reaching base of second spine when depressed, corlrlected 
posteriorly wit11 liead by a thin membrane, the free edge of which is convex, the tip of spine with a 
movable joint; aecond spine equal in length to maxillary, itnmovably and closely attached throughout 
its length to the occiput and back, the tip with a small, ~novable joint; soft dorsal not connected 
with second spine by a lnembrane or crest, separated from the caudal by a space equal in length to 2.5 
ii~nes tliaineter of eye, the last rays when depressed not reaching base of caudal; rays 12, tho longest 
(posterior) equal in length to distance between base of bait and tip of first spine when depressetl; 
1~1stcrior margin of fill rouncled; anal when depressed reachi~ig baue of caudal, rays 7, about equal ill 
length to those of dorsal; caudal rou~ided; gill-opening at base of pectoral. 

Skin hispid with minute, siurple, and bilobed prickles; upper half of eye covereil with thick 
1)rickly skin; minute, filarrientous, derrnal appendages sc-atteretl about over the sides aricl baclr, 
c~gecially proluinent below dorsal spines and fin, none 011 ventral surface. 

Color in spirits, yellowitih white, densely clouded with dusky; a small ocellus midway between 
base of pectoral ant1 origin of soft dorsal, many small I)lack spots sc-attered about 011 breast and belly, 
an oblong black spot half as large as eye on posterior half of soft dorsal, a row of black spots along 
edge of dorsal fin, a large one on base of anal and 2 near border of fin, caudal with a few spots as large 
as pupil; tlorsnl, caudal, and anal llarrowly edged with white; pectorals white below, dusky above; 
chin tlusky, with an indistinct light ocellus; tongue wit11 small black spots. Known only from tlie 
type (KO. 8439, Stanford University Museurn), a specimen 3.8 inches long collected a t  Laysan Island 
by Pllr. $lax Schlernrner. 

d71tnliluri?rs tnysuniua JordsIl & Snyder, Proc. U. Y. Nat. Mu%, XXVII, 1W4, 917, Laysan Island. 

435. Antennarius bigibbus (Ladpcde). 

Head 2.25 in length; depth 1.5; eye 4 in  head; snout 5; maxillary 2.2; width of mouth 2.2; D. 
1-1-12; A .  7;  1'. 11; V. 5. 

Body cfecp, compressed, back elevated; head deep, wit11 1)lunt conic profile in front, somewhat 
oblique above; snout broad, obtuse, conic*, smooth; rriolltll l)roatl, very obliqur, xiearly vertical; teeth 
in jaws small, sharp pointed; lips rather thin; n~andjble large, slightly projecting; eye small, high, 
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anterior; nostrils circnlar, close together, with rounded fleshy rims; side of snout with a convex 
groove running fro111 eye toward tip; top of head with groove, the anterior dorsal spine free and 
c1epressil)le witliin; second dorsal spine riot depressible, very robust, ancl for~uing a large huliil) on 
back in front; bait longer than first spine, apparently with undivided iilalncnt a t  extre~nity ant1 not 
reaching to base of second spine; dorsal rays nloderately high, base of fin 1.7 in trunk, anil last ray 
adnate to caudal peduncle by me~nbrane; anal rounded, lower portion adnate to caudal peduncle by 
~nembrane; caudal elongate, rounded; pectoral broad; ventral small, about under end of second dorsal 
spine; body rough, pores on head and in lateral linc with rough excrescences; no'dern~al Haps; lateral 
line curving down to front of anal fin. 

Color in alcohol, 11ale creamy, or creamy white, the sides marbled with brown; finsnlore or lees 
pale; caaudal with a dark brown submarginal cross-line and two similar lines close togetl~er across 
nlidclle of fin; anal wit11 a submarginal brown longitudinal line, a sin~ilar nledian dark brown longi- 
tudinal band; pectoral and ventral with brown margins and base narrowly of sanle color. 

Describetl front an exan~ple taken by Doctor Jenkins, a t  Honolulu. Four others were taken 1)y 
him, 1 by us, and 3 by the -1lbutross. Thesc are 1 to 1.25 inches long. 

Lophiris bigihbris L~~ci'pCdc, IIilqt. Nat. IJoi!is., 1. 325, 1798, no locality given. 
~/r:l,iro~icelcs lrthrl,iros~is Cnvicr, 8Ii.m. Mnn. Ilist.  NIL^., 111, 1817, 432, Isle of France. 
;17ile1r?rnvirrs ?rrrii~ol.~!is Ilctinctt, Zool. Joartl., 111, 1828, 374, pl. 9, fig. 1, Madagascar. 
Clkirorrer~1c.s ~clirrilrilrrs 1Cj.tlon.u & Sonlcyct, Voy. Bonitc, I'oiss.. IXti, p1. 5 ,  fig. 2, 18.11, Sandwich Islands. 
;Irrle~riri~~~iris Irih(~~.r~s?is, Hlceker, h'nt. l'ydd. Ncd. I~td. ,  XVI, 1868, 240. 
Arrtc~s?rtir~irrs 11i!libhrcs, (:ii~ltller, Crlt., 111, 199, 1861 (Rltldng~tlqct~r): Gii~ither, Ipiscllc dcr Siidscc, V, 16.5, tnI. C V ,  fig. B. 18iti 

( I ' I L U I I I O ~ ~ ,  S l l l~ i l~ ich ,  r~lld I-IIIILIIU~C ~ S ~ I L I I ~ Y ) ;  Jet~ki~is,  Bull. U. S. Fish. Colnln., XXII, 1902 (Sept. 25,1905), 511 (HOIIU- 
lulu); Sttyclcr, op. cit.   jut^. 19, 190.1), ii37 (Honollilu). 

436. Antennarius drombus Jordan & Evermnnn. I'late 64. 

13t.ad (to end of opercle) 2.6 in  length; depth 1.75; eye 5 in  head; snout 4; width of moutl~ 2; D. 
1-1-12; A. 7; 1'. 12; V. 5. 

Botly very deep, c-ompressed, back elevated; head deep, with blunt conic profile in front, sonic- 
what oblique above; snout broad, obtuse, surface uneven; n~outll  broad, large, nearly vertiud; 111i~xil- 
lary concealetl under skin, reaching below anterior part of eye; lips fleshy; teeth in jaws n~inrlte, in 
llarrow 1)ands; teeth on palatines rather large, sharp-pointed, none on vorner; tongue broad, thick; 
~ l ~ a n d i l ~ l e  large, with fleshy knob s t  syn~physis, projecting; nostrils circnlar, \\.ell separated, with 
rounded fleslly rinls; interorbital space convex, roughened; top of head ~vi th  rather large concave pit; 
eye high, anterior; bait rather short, only reaching a little beyond first spine, \\.it11 Acshy caruncle at  
extremity; dorsal spines short, first free, rough, depressible in pit on top of l~eatl; second tlorcal s13i11e 
twice lengt l~ of firat, equal to width of mouth, depressible, and united wit11 skin of back to its tip; 110s- 
terior dorsal rays longest, and tlle last, like that of anal, united to caudal ~>edu~lc le  by a ~nelnbratle; 
anal si~nilar, ronntled, elongate, 1.5 in head; pectoral broad; ventral sn~all,  routlded; c~andal ~ , ~ d u ~ l ~ + l e  
small, ron~pressed, its depth equal to interorbital space; body rather rough, ~nucous pores 011 llctltl ant1 
ill lateral linc wit11 excresc-ences; side of body with Inany pointed cutat~eous flaps; sccotld iIorsaI sl,inc 
ancl first ilorsal ray very rough, also with cutaneous flaps; lateral line very conves, rul111il~g tlowll 
towartl nliddle of babe of anal. 

Color in alcohol, pale plumbeous gray, inore or less spotted or mottled with darker; belly and lower 
~urface rather palv, the spots distinct; fins all more or less pale with dark spots, s0111e a t  brtsal 
of tlorsal anil anal darlrer; iris blackish with radiating lines of golden. 

The above description is from the type, No. 50659, U. S. N. M. (field No. 5-11), taken a t  Waikiki, 
near I-lonolulu. 

Another example (field NO. 539) shows some differences: Head (to end of opercle) 2.5 in length; 
depth 1.7; eye 3 in head; nlaxillary 1.8; width of mouth 1.7; interorbital 3.7; D. 1-1-12; 11. 7; p. 12; V. 5.  

Botly very deep, compressed, back elevated; head deep, gibbous, with blunt conic profile in front, 
somewl~at oblique above; snout broad, obtuse, short, surface une\.en; mouth large, obliquely verticnal; 
nlaxillary large, reaching a little beyond front portion of eye; lips fleshy; teeth in jaws minute, sllarp, 
in hands; teeth on roof of mouth large, sharp-pointed; tongue large, broad, thick; m ~ ~ n d i b l e  large, 
\\.it11 knob at  symphysis, projecting; nostrils well separated, close to end of snout, each with ele\.ated 
fleshy rims, the anterior higher; interorbital space broad, elevated, uneven; top of head with srttller 
large pit; eye high, anterior; bait short, reaching tip of first dorsal spine, with caruncle a t  extremity; 
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dorsal spines short, depressible; first dorsal spine half length of second, free, depressible in pit on top 
of head; second clorsal spine large, joined by skin to its tip; dorsal rays of about equal height, seventh 
1.3 in head, and the last, like lower portion of last anal ray, adnate to caudal peduncle by a membrane; 
anal rounded; caudal elongate, rounded; pectoral broad; ventral sinall; body rather rough, mucous 
pores on head and lateral line with excrescences; many cutaneous flaps along the lateral line ant1 
anterior region of dorsal; lateral line convex, running down to above middle of anal. 

Color in alcohol, dark gray-brown; edges of vertical fins whitish, tlie pale border rather broad 
and very tiistinct along posterior, dorsal, anal, and caudal rays; side with about G large round blackish 
spots; caudal with some pale or indistinct nlottlings; pectoral and ventral with rather broad margins, 
median portion dusky; iris more or less silvery. 

A. clro~rtbz~s seems most nearly related to A. nunznzi,fer Cuvier & Valenciennes, originally described 
from Malabar. Probably the specimens from the South Seas referred to the latter belong rather 
to A. dronzbus. A. ~zulrtrnijer is said to be red in  color with dark spots, and, as figured by Doctor Day, 
differs in  several respects from A. dronzbus. Both these species differ from A. co),il~lerrronii and its 
numerous allies or variants (A. niger, A. leprosus, 11. rubrofuscus, and A. sunduicenuiu from Hawaii) in 
the shortness of the first dorsal spine or fishing rod. This is scarcely longer than the second spine 
in A. drorttbus, but in  A. conzmersonii i t  is twice as long. 

Our collections contain but 2 examples of this species, the type, No. 50659, U. 8. N. M. (field No. 
541), and cotype, No. 7472, Stanford Univ. Mus. (field No. 539), both taken on the reef a t  MTaikiki, 
near I-Ionolulu. This species is also known from Samoa, where i t  was obtained by Jordan ant1 ICellogg. 

A?~lennarZzla tlrontb?'e Jordan & ~vcrmaAn, Bull. U. S. Wsh Comrn., XXII, 1902 (April 11, 1903), 207, Honolulu. 

437. Antennarius duescus Snyder. Plate 65, fig. 2. 

Head, body, and fins, except the edges of tlie latter, covered with bifid and trifid gricklcs; srnall 
dermal filaments scattered here and there, a conspicuous one, somewhat longer than diameter of eye, 
ahore and a little behind base of pectoral; gill-opening s~nall,  circular, locatetl far back, half way 
between axil of pectoral and anal opening; "bait" slender and hair-like, the length equal to depth of 
cautlal peduncle, the fleshy tip a flat, folded membrane with minute telltacles; first tlorsal spine seated 
close to "bait," slender, without a membrane, its shaft covered with rninute granules, the tip with a 
su~all,  fleshy knob, sliglitfy shorter than the "bait," not quite reaching base of second ~r l i en  depressed; 
second spine strong, curved bacakward, its length equal to distance between gill-opening and anus, 
capable of free n~overnent up to a vertical position, the posterior membrane fleshy; dorsal rays 12, the 
highest contained 3 times in base of fin; fin extending far posteriorly, tlie length of the free caudal 
peduncle equal to diameter of pupil; anal rays 7, equal in length to those of the dorsal; c:audal rounded 
posteriorly, its length contained 3.5 times in head and body. 

Color in spirits, pale brick red, the dorsal, anal, and caudal darker on the edges; rayed portion 
of pectorals and ventrals gray below, dusky above; head and body sparsely clouded and spotted with 
dusky and gray; a large, irregular crossband on chin, extending upward a little beyond ~ n o u t l ~ ;  a 
dusky cloritl above pectoral; a large, gray spot, bordered with dusky, on the liead between snout and 
pectoral; a sniall, ocellated gray spot below the latter, and a ~ imi la r  one on body ~iiidway between 
gill-opening and dorsal fin; caudal peduncle with a narrow, vertical, gray band bordered with dusky; 
mouth inlmaculate within; prickles white. 

111 life, purplisli lilac throughout ( the color of the alga: brought up in the trawl), save for a few 
pinkish spots ancl the tips of pectorals and ventrals, which were whitish. 

Described f ro~n  type, No. 50884, U. 8. Nat. Mus., 1.8 inches long. A snlaller specimen, 0.75 of an 
inch l o ~ ~ g ,  cotype, No. 7736, Stanford Univ. Mus., differs from type only in size; in life it  \$.as light 
bronze colored on upper parts, yellowish bronze below, a wide pinkish crescent on upper part of 
opercles. Station 3872, between Maui and Lanai, tfeptli 32 to 43 fathoms. Ailother speci~neri, 0.75 of ail 
inch long, is from station 4128, vicinity of Kauai, depth 75 fathoms; the body is brownish black except 
on tlie nape, where there is a small cloud of reddish color; fins narrowly edged with red. 

The species is distinguished by the following set of characters: First and second dorsal spines with 
thickened fleshy tips; dorsal and anal extending far posteriorly, length of free caudal peduncle equal 
to diameter of pupil; gill-opening located midway between axil of pectoral and the anal opening. 

Aniennarins duescue Snyder, Bull. U. S. Fish Comm., XXII, 1902 (Jan. 19, 1904), 537, ~ 1 .  13, flg. 24, Albatross Station 3872, 
between Maui and Lanai, 
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438. Antennarius nexilis Snyder. Plate 65, fig. 1. 

" Bait" short, equal in length to longitudinal diameter of eye, the fleshy tentacle half as long as 
the rod, with 7 filaments. First spine curved backward, its length equal to 1.5 times the longitudinal 
diameter of eye; when depressed, the tip not reaching over half way between its base and the base of 
second spine, no lnernbrane connecting posterior part of spine with the head; second dorsal spine equal 
in lengt l~ to distance between its base and tip of snout, very closely bound down throughout its length 
to  the back, the tip with a movable joint; soft dorsal with 12 rays, the middle ones equal in  height 
to distance between tip of snout and base of third spine; fin extending posteriorly to bases of caudal 
rays; anal rays 7, equal in length to the dorsal rays; edge of fin roundetl, extending posteriorly as 
far as the dorsal; caudal ronnded posteriorly, 3.5 in the length; pectoral rays 12. 

Body and fins covcred with granules and prickles, the latter usually bifid or trifid, many of them 
having fleshy tentacles; a lateral line of porea begins on snout, passes over eye, curves downward to 
a level with lower margin of eye, extends backward to a point below base of second or third dorsal 
ray, then bends downward and backward to a point above the origin of anal, from which it. runs 
backward to lower cdge of base of caudal; allother line of conspicuous pores extends from the chin 
downward, curving far below the mouth, then upward, joining the lateral line behind the eye; other 
large pores are present on the chin and head. 

Color gray, with duksy spots and clouds, large and close together on the dorsal park of body; eye 
with ratliating dark ant1 light elongate spots; a large, irregular, reddish orange spot on the nape; a few 
s~llall spots of scurie color on snout and face; fins closely covered with black spots a little larger than 
t l ~ a  pupil, tile ~neinbranes of the fins near their edges white; pectorals and ventrals white al~t l  alll~ost 
without spots on ventral sides; inside of n ~ o u t h  without dark color. 

The description is from the type, No. 50883, U. S. Nat. Mus., taken a t  Honolulu. I11 another 
exanlple, cotype, 7738, Stanford Univ. Mus., the upper parta of the head and body are almost covered 
with reddish clouds, the tint Inore intense anteriorly. First spine 1,33 times as long as diameter of lye. 

A~rloiiiarius ncz'ilie S~ipclcr, Bull. U .  S. Fib11 Comm., XXII, 1002 (Jun. l9,1904), 537, pl. 13, flg. 23, Honolulu. 

Qenue 266. CHAUNAX Lowe. 

Hcwd very large, depressed cuboid; ~nouth  large, subvertical, jaws and palate with bands of small 
teeth; skin with' small, sharp spines; spinous dorsal reduced to a s ~ r ~ a l l  tentacle above the snout, 
retractile into a groove; soft dorsal moderate, low; anal short; ventrals small; gills 21; no pseudo- 
branchia; mticiferous channels very conspicuous; lateral line prominent, undulate; another series of 
~nucuous tubes extending from lower jaws to axil, and still another backward from snout and maxillary 
to a point behind eye, where i t  ceases, uniting with a vertical line whicll extends from the lateral line 
to the lower line; these lines thus inclose a quadrate area on the cheek; gill-opening8 small, well 
behind pectoral under front of soft dorsal. 

The single Ilawaiiarl species of this genus is fully described in Section 11. 

Cliani~ux Lowe, Trrrriu. Zool. Soc. Lond., 111, 1846, 330 (pielzu). 

Family CVIII. CERATI1DX.-Thc Sea-Devils. 

Head and body compressed; 1nout1-1 terminal, more or less oblique; gill-openings small, in the 
lower part of the nxils; no pseuclobrallchia; spinous dorsal represented by one or more tentacles; 
pcCtoral members not geniculated, with short pseudobraehia and 3 actinosts; no ventral fins; fishes 
of  the open seas, usually inhabiting considerable deptlrs; unifornl blac*kish in  color. 

The single Hawaiian gcnus and species of this family are fully described in Section 11. 

Family CIX. OGCOCEPHALIDA2.-The Bat-Fishes. 

Head very broad and ctepressed, the snout more or less elevated, the trunk short and slender, 
Moutll not large, subterminal or inferior, the lower jaw included; teeth villiforln or cardiform. Gill- 
openings very small, above and behind the axils of the pectoral fins. Body and head covered wit11 
bony tubercles or spines. Spinous dorsal reduced to a small rostral tentacle, which is retractile Into a 
cavity under a prominent process on the forehead; in  one genus the rostral tentacle is obsolete; soft 



524 BULLETIN OF THE UNITED STATES FISH COMMISSION. 

clorsal and anal fins small and short; vent.rals well developed; pectoral fins well developed, the base 
strongly angled, .with long pseudobrachia and 3 actinosts. Branchiostegals 5, 110 pseudo bran chi;^. 

a. Disk with the frontal region elevated, und the s110ut more or less produced fo: .?ar<l; the tail stout; orbits lateral; tee111 
on volner and palatines; rostra1 tentacle present.. ........................................... .1Mullhol)~ix, p. 524 

an. Disk with the frontul region depressed, not elevated above the rest; eyes r :tly superior; snout rounded, obtuse ill 
front; tail slender. 

c. Disk subcircular: gills 2;; mouth rather large, s11bvcrtica.1: prickles rather trong ................. .lIuLicr~t:~~u, p. 2 5  
cc. Disk subtriangular; gills 2; prickles very strong .................................................. DiD~a?ic11uLC~, 1). 5.26 

Genus 267. MALTHOPSIS Alcock. 

Resembling Ogroc~pl~nlue, but having only 2 gills on each side instead of 2.5. (Goode & Bean.) 

Malthopsin Alcock, AIII~.  & &lag. Nut. Hist. 1891,2G (luteus). 

439. Malthopsis mitriger Gilbert & Cramer. Fig. 229. 

Branchiostegals 4; D. I, 4 or 5; A. 4; 1'. 14; \'. I, 5; pores of lateral line behind disk 9. 
Disk strongly depressed, triangular, itu greatest width (exclusive of. the posterior lateral projec- 

tions) 1.66 in lengtli of body exc.lusive of rautlal, its tlepth about 4; body hchintl disk tapering nearly 
uniformly; body nearly everywhere covered with radially striated tubercular plates; gular region and 

21 
FIG. 229.-JialthopsQ mitriger Gilbert B Cramer; from the type. 

hranc~hiostegal membranes naked; vent in center of a naked, so~newhat elliptical basin surrouncletl Ily 
i~ ridge of tubercles; a shallow pit behind base of ventrals; head vertical ill front; the tentacular pit 
triangular, higher than wide, its upper angle on level with upper edge of pupil, the pit surn~ounted by 
a large conicsal lnedian tubercle projectitig upward and slightly forward, the lengtli about 2 in orbit; 
a t  each side of this tubercle a smaller one projecting upward and outward; the club-shaped tentacle 
when extended not quite reaching front of upper jaw; eyes large, the orbits strongly convergent, tlis- 
tance between their anterior edges 2.5 in distance between their posterior etlges; rnouth somewhat 
oblitlue; bantls of very minute teeth on jaws, vonler, and palatines; width of mouth and tliarneter of 
orbit about equal; gills 2 on each side, only a narrow membrane on first arch; gillrakers minute; sub- 
opercular spine flat, long, extending laterally and artned at  tip with 2 to 5 small spinelets; pectoral 
about 4.5 it1 length of body, the rays very close-eet; ventrals about 7 and candal 6 in  lengtli of body; 
vertical fins weak. Color in alcohol, body and all the fins pale yellowish; peritoneu~n dusky. In 
water of moderate depths about the Hawaiian Islands. 
.Malthopsis mitriger Gllbert B Cramer, Proc. U. S. Nat. Mus., XIX, 1897 (Feb. 6, 1897), 434, pl. XLVrn, figs. 1, 2, Albatross 

Sta. 3467, 3472, or 3476 (type, No. 47700 U, 8. 8. N.). 
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Qenns 268. HALIEUTEA Cnvier & Valenciennes. 

Head very large, broad, depressed, its outline nearly circular; cleft of mouth wide, horizontal; 
jaws wit11 small oardiform teet,h; no teeth on volner or palatines; skin everywhere covered wit11 s~nnll 
 tella ate spincs; forehead with a transverse bony ridge, beneath which is a tentacle, retractile into a 
c:~vity, the only rudiment of the spinous dorsal fin; soft dorsal anti anal very short, far bark; gills 24, 
tile anterior gill-arch witllout laminw. Branclliostegals 5; vertebrrc 17. l'aciiic Ocean. 

The single Hawaiian species of this genus is fully dcscribecl in Section 11. 
I<~tliea&a Cuvicr & Vnlcncicnnes, Hist. Nnt. I'ohs., X I I ,  455, IhM (slrllfllfds). 

Qenna 269. DIBBANCHUS Peters. 

Ilead merged in body, very large, much depressed, forming a broadly ovate disk, wit11 margin 
laterally prolonged; cranial portion not elevated; the interorbital aren low, narro\i7, with orbits partly 
superior; supraoral cavity large, protected above by a transverse bony ridge; mouth terminal, hori- 
zontal, wide; lower jaw convex; tectth in  cardiform bands, none on volner or palatines; gills 2, no gill- 
rakers, gill-openings small, anterior to pectorals; rostra1 tentacle retractile, trilobate at  tip; skin \vith 
numerons strong  ite ell ate spines above and below, those at  margins of disk especially strong, 3-pointed. 
Distinguislled fro~n related genera by  the reductioii of the gills to 2 pairs. 

The 2 Ha\vniian species of this genus are f~illy deucril)ed in Section 11. 

Uibra?rclizts Peters, Monataber. Kon. Ak. Wiss. Berlin, 1876, 736 (atlanticus). 
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