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I3IRDS OF LAYSAN AND THE LEEWARD ISI,ANDS, HAWAIIAN 
GIIOUP. 

By WALTER K. FISHER. 

INTRODUCTION. 

From March to August, 1902, the U. b. Fish Commission steamer Albatross was 
engaged in deep-sea explorstions among the Hawaiian Islands. During May these 
investigations were extended westwald along the chain of reefs and islets which 
reach out from the main group in the direction of ,Japan. I have referred to these 
as the Leeward chain. The Hawaiian group can very conveniently be divided into 
two parts-the Windward Islands, inclrlding the main large members fro111 Hawaii 
to Niihau and Kauai, and the Leeward Islands or "chain," comprising the westward 
extension, sometimes known as the "Bird Islands." Beginning a t  the east, they 
iriclude Bird Island, Necker, French Frigate (or Brooks) Shoals, Gardner, Laysan, 
Lisiansky, Midway, Cure, and Morell, together with numerous sunken reefs. 

The Al6ntvo.us went only as far as Laysan, lat. 25O 42' 14" N., long. 171° 44' 06" 
W., about 800 miles from Honolulu. The vessel arrived here May 16 and remained 
till the 23d. On the return voyage she stopped a t  French Frigate Shoals, Necker 
and Bird islands, but a landing was made only on Necker. During the stay at 
Laysan Mr. John 0. Snydcr and the writer were detttiled by the naturalist in charge 
of the expedition, Dr. Ch%rles H. Gilbert, to make observations on the bird life of 
the island and collect such specinicns as seemed desirable. 

The results of this week's investigations on the island-one of the most remark- 
able bird islands in the world-make up the greater part of the following report. I have 
included also notes gathered at other islands of the Leeward chain visited, besides 
the few published records for those we did not visit. This makes the paper fairly 
complete for the Leeward group. The main Hawaiian Islands are not touched upon. 

The number of species breeding in the region indicated is not great, there being 
among the sea fowl only eighteen and of the " land " birds five, including a rail arid 
a duck. On Necker a new tern, of the genus I'rocelsternn, was discovered. This was 
found to inhahit also French Frigate L%oals and Bird Island. 

The following report is in no sense a systematic treatise on the ornithology of 
the region, but merely a running account of the birds as we saw them during our 
brief sojourn. Only such technical notes have been included as seemed worthy of 
Permanent record. Systematically, the ornithology of the group has been handled 
by Mr. Rotlischild in his handsornsly illustrated " Avifauna of Laysan," based upon 
material collected in 1891 hy Henry Palmer on Laysan, Lisiahsky, and Midway 
island8 and the French Frigate Shoals. Mr. William Alanson Bryan's "Key to the 
Birds of the Hawaiian Group" covers thiv region also; this book is for the Hawaiian 
Islands what Ridgway's '' Manual" is for North America. Wilson and Evans's "Aves 
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4 ( 2  BULLETIN OF THE TTNTTED STATES FISH COMMTSSTON. 

l i ~ h t .  r~t tcr inc thr ir  .;h:trp. c l r t c ~ r ~ r l l o l i s  crie.;. \vhiclt, oncvc hcnrtl, :LIT lottc ~~rrnc~n~l)c~~.c.d. 
I l)cblic\-c thcsc tern.; I)cloncc~d to t l ~ c  I:~rcc. c.olonics on tllc French Frigntc. Sho:tl\, to 
the northwnt.tl. 

O n  3Tny 1.7, wllcw ~ ~ ( > I - I I : L ~ ~  7.7 ~iti l( ' . ;  c:tst of L:tyh:111 1hl:tnd. \rcl ctlcotlntct.ot1 
ser-~l':il spe(*icl.i. 'l'ltv 1,l:tc.lc-footcld al1~:~t t~o. i~ ( / ) ; o t t , r ~ d o ~ t  ) 1 ; / / l v ; / ) r h )  \v:ls f:~irly ( n o r ~ l ~ ~ ~ o ~ ~ .  
and T S:LW rb few of the mliitc sl)t.c.icb\ (/). ; t t t t 1 j 1 t f n 7 , ; 7 i ) .  'I'l~e sooty nrtcl pr:ly-l):~c.lcrd 
tcr11L: ( , 7 t l ? * t 1 { 1 .  f ~ t ? ; ( / ; t ~ o s / ~  nntl .<'. l u t ~ ~ t f n )  \vclrc scrn n l l  d:ly. and lil<cwi\c~ t lit. Itnn lcnnr, 
( l ' t ! f f i t ~ ~ t s  ( v t t l r , n t r t * )  :rnd I-ctl-t:~ilcd tropics l)i1.(1 ( / ' h n ; ' t l , r ~ ~ ~  / ' 7 t 7 , r ; r . / t l t / / / t ) .  rl'ltek 1)1-e~~11cc 
of thrse 1)it.d.: i -  of irttc11.c.st in  itidicntinc tt~c$ Icinds \vlticl~ 11:tI)ittinlly go  f : ~ t - t l ~ ~ s t  from 
tllcbir 11c.st.; i t 1  scb:trc.li of food. 

Al>ollt 5 o'clock on thc ~nornirlg o f  thr  Itit11 I,:II-.:I~ \v:ls .iclitc.tl, :tntl s11ol.tl.y 
afterward.; Tr:,.; clrnrlp ri.;il)lc t o  thr  ivc..;t\r:trtl. Iyinp l o t ~ g  :trttl low o t t  tltc Itorisori, 
with n c.loric1 of .;r:l 1)irtl- hovering o\-er it. All :trortrld 11s hooty t ~ r t t s  \sTrrfa S(TP:LIII- 
ing, ant1 ~ c l l r ( ~  .;ot~ic hint of thv noisr. which th:tt 1':tr-n\v:~y contl,:t~ty \r7rts rnnlring, I)nt 
which :~.i yet  lop co11ld only c ~ t i i c ~ r t ~ n n ~ .  'l'llr l i ~ h t - h o ~ l r c  on the wc.;t -idc row nl)ovcl 
the low isl:~rltl. 2nd me 1x7rre grccltrd with tl~cb St:tr.; :in(! Stripe.;, \vltic.h J lr .  Sc.hlr~nmcr 
loynlly ltccpq w:~r.ing ovcbr thi.; tiny -pot of 1:tnd. Lone 11cnr.y ro1li~1.s II:LCI set i l l  

from the nort11n.c-t. so that, n?l~cn ~ r r i r r d  ofT the IittIr scttIelnc>nt o t ~  the w c ~ t ,  \itIp, 
landing sremrd 1.iq1i.v. R l t h o u ~ h  orlo of tllc party \vent n.ihorc>, 11 p.nc.rnI I:~ntlinc 
was not, nceomplishetl till tl~cl followinc day. 

1l:lpsnn is :L rndrly qt~:rd~~ilntcrnl islnntl. pcrhnps not c.xcc~ding :<(I feet nt)ore s e :~  
l ~ v e l  i n  its highest portion tow:lrd the north. It  is 3 rnilrs long hy I+ l)roxtl, and 
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is fornicd liltc n shnllon~ p1nttc.r. In tllc c5rntrr i.: n lngoon not connrctcd with the 
sm, ~vhiell oc*c*npir.; nhout loo ncarc%* : ~ n d  tretn.: wit11 brine shrimps. Th r  i.:lxnd is 
considc~.rd to 1)r an oltl ntoll which ha.: 1wrn olcmtril. .I fringing rrrf  surrorindh it. 
uritli :L paLi.:nxrwny on  thr  wrst siclr ol,po*itc t l ~ r  light-l~ousr. 

Tl~c. i.l:tnd h:t* jnqt Ijccn co~l~p:i~.c~tl t o  :i 1>I:tttc.1'; if one s t n ~ ~ d q  on the Iiigllcst part 
atl t11r no1ntI1 IIP ~vill q r ~  t1i:it tllc 1:111cl .:loprq 1113 :11)r11ptly from t l l ~  l)~-o:lcl, .::111iiy I)e:~*h, 
f o r ~ l ~ i n g  :t 11:1iSr0\v. g~~~.:s-cov(~rPd slop(> or1 tlw ~iortll ,  enst :tl~il soi~tll  .:id(>*, nnd :I low 
1)lriff folloivctl I);\. :I lc.v(>l htrctcl~ on thr JI-P-~.  Thrls the liiqhcst riclpr of the isI:~ncl is 
rcbl:ttircl>- vclry cslosr to thc .:l~orc. From this ridge o r  tlivitlr t l ~ c  lni~d slol,rs off 

r 7 ar:idr1nlly to :r plnirl q ~ i ~ ~ ~ ~ o t l ~ ~ c l i n g  tlle 1:l~oon. 1 I ~ P  11:11~ro\v litto1.:11 .lopch i.: c.lothci1 
with .:1101*t, \vii-;\. g~-:~r., tr:iiIing rtlo~-nir~g-gIorit>s ( ~ ) O I I I O V I  ~ ? I , V I I / ( I ~ Z ; . V  :III(I /. / )C ,V-~ , (~ I~*~T)  

I I.!., 

1)11shy g~.:l.:ci th:lt p~.o\v~;  in +cy,:lr:ttc> tr~.*oc.l;s, :111(1 .e>vc~':~l .:l)cv*ic'.: o f  s11r1il)s. one of 
I ,  1 ( / I ~ I I I I I I  Y I ~ / I I I )  o r ~ . : i t c ~ : ~ I l  : I :  I I l i* glm:tsqy pol'tion 

colrlprisc.; tllc. y.c~ntrr 1):trt of ttlc. i*l:~nrl, nntl ir .:r~c-c-c~cde~l nc.ni. tilt. 1:tfoorl lky n 11:1rror\~ 
xonr of jllnrns. Followirlg the. juncv~.: i* :~ni>ther l)cllt of :I 1>1'ctty ~>it~k-f l i )n~cr(~d sc's11- 
vinm, :t f:~~-oyitp llnllnt of tllc L:~ysfir~ honey-c%~tc.r ( I f i ~ t ~ ~ r f i o ~ , ,  .ti-,u,lhi). 

\\'c no\\. : I r~ ivc  a t  flat s~lrror~ncliny t11o Ingoon, corcrctl wit11 thin chip.; of phor- . . 
pl~ntc yoclc nnrl dpstitlltp of \-(.get:tl)l~ life. I h iq  i* ~\lll:rt nli:Iit, I ) c  ronsidr1.ci1 thcl 
high-W:Ltpr I,lfiill of tJ1p ]:tq0or). It  i* the f:lvot-it(* I I I I - ~ ~ ~ I I ~ - ~ ~ : I ( ' P  of I):t~ltls of qold~11 
plo~c.1- ( ( ' l , rrr fr lh* irrs ( I f ) l ) l i l ~ i f v ( ~  ,f,171*1t,v) :t11(1 nr:tlid~~.inp 11orI<s of  t ~ l l ' t l ~ t o ~ l ~  (, 0 . 1 ? 1 ( 1 r i t 1  

;ntT)Tps). Some clistnncp f r o ~ ~ r  thr  sor~thwcvt co~-tlc\r of the. I:lfnon i.: n little. pond of 
fresh jr:ltpr-or only triflp 1)1-:i~liisl)-.11 ~ ~ r o ~ t n i l r ~ l  1)y n 111~11ri:ln t g ro~pt  h of ~LIIICIIS, 
~ n c l  Eornling favorite rrndrzronLi for I,:ry.::tn tcnl and briqtlr-thighcad c t l r l e ~ ~ :  
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and near i t  are extensive clumps of chenopodium bushes which the little noddies 
(Micl.anolcs hawaii~mis) and Laysan finches (Telesp~iza cantans) find particularly 
favorable for nesting sites. Here also are old piles of broken phosphate rock which 
teem with birds. 

From the top of one of these little hillocks a fine outlook is obtained to the 
southward over the largest albatross rookery on the island. The ground is bare and 
nearly flat for a quarter of a mile, and the gony (Diomedea immutabilis) has taken 
almost complete possession. Although the white albatroks is distributed fairly 
evenly over the whole island, with the exception of the beaches, they appear more 
numerous in this locality. The central portion of the island is very nearly level, 
and in many places the lime rock has been uncovered for considerable areas. I t  is 
here that the best deposits of commercial phofiphate rock are found. The ordinary 
carbonate of lime of the old coral rock, by long exposure to sueperincumbent 
depo.-'ts of organic matter, mostly in the form of bird excrement, seems to have 
been !.r~gely changed into phosphate of litne. The upper slopes of the island are 
sandy, and the glare here on a hot summer day is intense. The rock is much deeper 
beneath the surface of this portion of the island. 

At  the present writing I have not been able to learn the names of the species of 
grasses and sedges we brought a ~ v a y . ~  A few of the characteristic plants were not 
in flower and their definite identification was scarcely possible. A handsome portu- 
laca-like plant, Se.suz)ium portulacastrz~?n, with small reddish-purple flowers, forms 
extensive beds near the lagoon, as if carefully cultivated. Growing abundantly 
among these plants is the succulent Porkielaca lutea, with yellow blossoms. lf i l io-  
tropium curas.~avicum L i n n ~ u s  is likewise common near the same place, and Tritulus 
cistoides Linnaeus, a creeping plant with handsome yellow flowers, occurs over all 
the island and is largely visited by the red honey-eaters. lpoqnma insularis, a showy 
morning-glory, is common everywhere, twining up the shrubs and bushy grass. A - 
beach speci.es, I. pescapraz, was found near the shore. The large-flowered Capparis 
sandwicheana D'C. had just come into blossom sparingly and was also abundant. 
Chennpodium sandwicheum D'C.. likewise is a shrub in great abundance and largely 
used by nest-building species for their homes. Several other shrubs were without 
flowers, and I do not know where they belong. Most of the species mentioned 
above are wide-ranging forms. 

Two very striking facts a t  once impress the visitor-the great numbers of 
birds and their surprising tnmeness. The effect of this is at first nearly overpower- 
ing. Birds are everywhere, and the noise is sometimes deafening. When we made 
our way through a populous colony of sooty terns we had to exercise much care to 
avoid crushing their eggs and treading on the birds, which struggled panic-stricken 
before us with the old ruse of a broken wing, and then, taking flight, swarmed over 
our heads. If we would converse, i t  was necessary to shout. 

Turning toward the center of the island we were obliged to cross a wide area 
covered with tall grass and coapletely honeyconlbed with the burrows of petrels 
(Bstrelata hypoleuca). Through the roofs of these tunnels the pedestrian is contin- 
ually breaking, sinking in the soft soil up to the knee. From out the shadows of 
the tussocks young albatrosses, uncouth and awkward, snapped their beaks at us, 

-- 
aSee appendix for namev of plants collected. 
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and occasionally losing their balance from overhaste, fell forward on their chins. 
This proceeding usually made them actively sick. 

Few of the birds seemed frightened, and with the exercise of a little care we 
were able to approach most of the species as close as we wished. It was certainly 
gratifying to be able to walk up to an albatross or a booby and watch it feed its 
young, and to record this domestic duty with the camera. It niight, perhaps, be 
difficult to convey the pleasure 1 experienced when, standing in a group of albatrosses, 
one came up and peered into my face, and finding my. intentions good proceeded to 
examine inquisitively the polished top of my tripod. Many of the young albatrosses 
tvould allow themselves to be stroked after a ludicrous show of displeasure, and would 
soon appear as if they had known us always. The little rails scampered hither and 
thither, like diminutive barnyard fowls, but soon returned craning their necks to 
discover why they had retreated. When we sat working, not infrequently the little 
miller-bird (Acrocephalrr~s .familiaris) came and perched for a moment on our table 
and chair backs, and the Laysan finch and rail walked about our feet in busy search 
for flies and bits of meat. The beautiful little red honey-eater visited us each day a t  
meal time, and sought for "millers" in the crannies and seams between the boards. 
Thus, wherever we went we were free to watch and learn and were trusted by the 
birds. I t  seems a most touching and unique experience, and one which demonstrates 
all too forcibly the attitude of w~ld  creatures which have not yet learned that man is 
Usually an enemy. 

Our visit could scarcely have been better timed. Had we been earlier me would 
have missed the nesting of the ,smaller land birds, and, if later, the terns would have 
all hatched young, and the same is true of the boobies and frigate birds. 

The following species were found either with eggs (*) or with young (t): 
Sterna fuliginoaa." 
Pterna lunata." t 
Anous stolidus." 
Micranous hawdiensis.* t 
Gygis al$a kittlitzi." t 
Dlomedea immutabi1is.t 

1)iornedea nigri es.t 
Xstrelata hy poreara.t 
Puffinus nativitatis." 
Phdthon rubricauda." t 
Sula cyanops." t 
Sula piscator." t 

Fregata aquila." t 
Atlas laysanrn~is.* t 
E'orxa~iula pal~ricri." 
Himatione frrethi." 
Telrspiza vantane." 
Acrocephalus familiaris. * 

The following, though breeding species, were not laying: 
Puffinus cuneatus. I Oceanodroiria fuliginoaa. 

The following migrants were present at thc time of our visit: 
Charadrius dominicus fulvus. 
Arenaria interpres. 

Heteractitin incanus. 
Numenius tahitiensis. 

With such a vast bird population, numbering doubtlessly many hundreds of 
thdusands, i t  is not surprising that there should be some method in their distribution 
atid that the various species arc found more or less in colonies. For  reasons best 
known to themselves ninny of the species have chosen definite localities. Thus, 
Dir~nedea niqTipe8 is found bretding on the sand beaches on the north, east, and 
south sides, hut not S~rltr, cynnops is restrikted to the narrow, littoral, 
sedge-covered slope on the same sides. Sterna lurjata chooses the summit of the 
littom1 slope all the way around the island, S ' t m n  ,filliginosn encircles the islet in 
a wide band, froin the divide along the inner or lagoon slope, inside the ring of 
lunata settlements. J&?ulata h?,l~oleucn burrows where the sand is deep throughout 
the area covered with tall grass, down to near the open plain, where in favorable 
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places it is replaced by Pufinus cuneatus, which thus encircles the lagoon in a ring 
inside of the irnmense &trelata colony. 

The distribution of other forms is about as regular as these. Not only is there 
a horizontal distribution, but also a vertical. The number of breeding birds is so 
prodigious that favorable space is a t  a premium, and several species live one above 
the other. Thus, in burrows beneath the ground are found AZstrelata and fi#nus 
cuneatus, and above them Sterria; while in bushy areas P h a ~ t b z  and Pu@nus 
nativitatis may take the place of Sterna. Still higher, in shrubs, Tele.viza and 
Acrocephhs make their nests, the topmost branches being occupied hy Sula 
pbcator, Fregata q u i l a ,  and dlicranous hazoaiiensi~. As Dr. Schauinsland ' puts it, 
"the comparison with series of flats in large towns is opportune." 

The birds do not all breed in greatevt numbers at  the same time, but there is a 
certain succession. This has been well stated by Dr. Schauinsland, whom I quote 
in translation: 

In spite Bf thi excellent use of all the space at their di~posal, the birds which have chosen 
for their breeding home would not be able to find satisfactory places if they all arrived at the 

same time. They are therefore obliged to take turns, so that Fonie species of sea birds leave the place 
ss soon as their young are strong enough to fly, and while the former occupant is leaving the new- 
comers already begin to arrive. Thus there is a constant coming and going, and it follows that breeding 
species are found at almost every seasou of the year, a tact whivh is remarkable even in the tropics 
where the breeding season is generally less regular than in our latitudes. In this way a most definite 
succession, which probably dates back thousands of years, takes place year after year in the arrival 
and departure of certain species.a 

During the seven days that the Albatross remained near Laysan, Mr. Snyder 
and myself remained on shore, the guests of Mr. Max Schlemmer, to whom the 
success of our visit is largely due. We were thus able to verify our few observations 
on the habits of the birds many times;and Mr. Schlemmer gave us valuable hints as 
to the location of the land birds' nests. He also presented us with a small collection 
of eggs. Various members of the party came ashore at  different times, and a survey 
of the island was made by the officers of the ship. Much of our time was necessarily 
taken with the preparation of specimens, but an often an possible daylight hours 
were given to photography and observation, while the less interesting hut necessary 
labor of caring for skins was left till after sundown.. 

On the evening of May 23 the Albatross weighed anchor, and on the afternoon 
of May 28 arrived at  French Frigate Shoals. This is an extensive reef under a few 
fathoms of water, with four sand islands projecting above. The shoal is rudely 
crescent-shaped, the hollow toward the south, and on its southern edge is a lava rock 
rising 120 feet above the sea. The larger islands are covered with vegetation, but 
we were unable to land on account of rough water on the shoal. 

Birds were plentiful, especially around the tall rock. Early in  the morning 
terns fairly swarmed over the largest sand islet. W e  saw here for the first time a 
graceful little gray tern, Pirocelsterna saxatilis, which was later captured on Necker 
Island. It was undoubtedly nesting on the tall rock. Other birds which were 
positively identified were: Sterna fuliginosn, Sterna lunata, Gygia alba kittlitzi, 
Anow stolidus, Diomedea immutabilis, Dwmedea nigripa, fi#nzie nativitatis, Suh 
, cyanop8, Sula phcator, Sula ~u ln ,  and Fregata aquiln. 

a Drei Monate auf einer Koralleninsel, p. 49. 
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We left the vicinity of the shoal on the evening of May 29, and arrived near 
Necker Island (latitude 23O 35' N., longitude 164O 41' W.) the afternoon of the next 
day. Necker Island is a dark, forbidding, rather precipitous rock of volcanic: origin, 
attaining a height of 300 feet. It is about seven-tenths of a mile long and is shaped 
like a rude fishhook, the shaft extend nearly east and west, the barb being a rugged 
peninsula pointing toward the northeast and inclosing a rocky and turbulent cove. 

The island is entirely composed of lava, mostly of a sooty gray or black, with 
streaks of dull dark-red through it. The sides of the rock, though steep, are intri- 
cately terraced, especially on the northeast point, where there is a serie* of shelves 
and all sorts of knobs and crannies, making the place ideally fitted for the occupation 
of birds. The succession of terract:~ is curious and appears almost artificial in places. 
Each shelf, from 1 to 10 feet wide, is succeeded by a slightly overhanging rise. These 
perpendicular steps are full of bowl-like hollows, deep, irregular crevices, and jutting 
knobs, and form excellent nesting-places for Gygis albn kittlitzi, B*ocelsterna saxatilia, 
Sterna knata ,  Pufintcs czencatus, Bulweria 6ultoeri, and 1'Aai;thon rubricauda. 

Out on the open shelves one finds other birds, such as Sterna fuligginosn, A m  
etdidw, S d a  cyan Sula sula, and Uio?ne(!ea in~muta6ili~v. The wider shelves of 
the island are sparsely covered with a fleshy-stemmed, yellow-flowered portulaca 
(Portulaca hetea), and the summit is rather pientif~rlly grown over with C k p n d i w  
snndwicheurn bushes, on which large colonies of S~dn  piscator and Fregata q u i l a  
were nesting at  the time of our visit. The bright red, puffed-oat gular sacs of the 
male frigate birds could be discerned with a glass from some distance at  sea, shining 
out like great red fruits among the green foliage of the summit. 

We landed in a little cove on the north side of the island, through the skillful 
management of Mr. A. H. Alexander. The rocks rise abruptly out of the water, 
and the whole north side is very precipitous. A shelf of rock, just above the surf, 
makes it possible to go about without difficulty. MTe found birds in great abundance 
and were fortunate to meet almost at  once the diminutive pearly gray tern which we 
had seen a t  French Frigate Shoals. This species turned out to be new, aria I have 
called it f'rocebterna src~ntilisa because it always lays its egg in hollows axi~ol~g the 
rocks. It;?) nearest relative, J3+oceltutemza cinerea, is an inhabitant of Australian and 
New Zealand seas. We were also so fortunate as to discover the eggs and downy 
chick, and an immature bird in full juvenal plumage. 

It proved very interesting to compare the nesting sites of the same spec' lies on 
two such different islands as Necker and Layaan-the one high, steep, and rocky, the 
other low, flat, and sandy. Gygi.9 alha kittlitzi, here much more common than on 
Eaysan, still clung to the rocks. S t m ~ a  fzcligino~a chose the softest spots, where an 
accumulation of soil had collected on the shelves. Both Sula piscator and Fregnta 
apzeila, as a rule, nested in the bushes on the summit of the island, just as on Laysan. 
But YU&ZL,P cunectta~ and P&tholz rubicaucJa have been obliged to seek crevices in 
rocks. They seem as prosperous, however, as on Laysan amid the sand. Birds are 
abundant and most of the available space is occupied. As on Laysan, so here the sooty 
tern is the most plentiful species, while the black-footed albatross is probably the least 
abundant of the breeding forms. One interesting find on this island was the eggs of 
B d w e ~  buZweri, a gentle, retiring little petrel of rather nocturnal proclivities. 

Several of the party who climbed to the summit of the rock, not without some 
. -- - 

a Proo. U. 8. Nat. Mus., XXVI, p. 659. 
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difficulty, found a number of stone shrines, It is believed that the native Hawaiians 
visited the islands periodically long ago for the purpose of performing religious 
rites, involving sacrifices. 

The following were either collected or positively identified at Necker Island: 
Sterna fuliginosa. Diornedea immutak1ilis. Sula piscator. 
Sterna lunata. Diomedea nigripes. Sula sula. 
Anous stolidus. Pnffinus cuneatus. Fregata aqnila. 
Micranous hawaiiensis. Bul weria hul weri. Heteractitis incanus. 
Procelsterna saxatilia. Ph@thon rubricauda. Arenaria interpres. 
Ciygis alba kittlitzi. Sula cyanops. 

We remained on Necker only a f e w  hours, but long enough to gain some idea of 
the profusion of bird life which characterizes it. Without doubt we were the tirst 
naturalists to land, else I'rocelst~~na saxatilis, one of the distinctly noteworthy 
birds, would not have remained so long undiscovered. 

Early in the afternoon of the following day, .June 1, we sighted Bird Island, 
rising like a citadel into the hazy sky line, and the A~ba t ro~s  came to anchor at dark 
off the south side. Blthough we could see nothing of the island, birds were much 
in evidence by their cries. An Ocec-cnodroni,a.fi~liqi?zosn flew aboard, attracted by the 
glare of deck lights, and on the following evening Bulu)cv.ia and 1'1~3r~us cu?~eatus 
were similarly lured in some numbel-s. 

From our anchorage Bird Island appeared like a very steep, half-funnel-shaped 
hillside, with several bold rocks and cliffs rising fro111 the general slope. Two 
sulcuses, on the east and west halves, divide the slope into three r i~l .~es ,  and in each 
little valley there is a group of palm trees. The peak to the west rises 903 feet. 
The whole of the south side is covered with a growth of hushes and rank grass. 
This portion of the inland suggests half of an old crater. The west, north, and east 
sides rise as a wall of naked rock, straight and sheer to an imposing height. The west 
face is black and menacing and perfectly perpendic.ular. 

We were in the vicinity of Bird Island two days, but the sea was too heavy for 
landing. In fact, a safe landing can be n~ade only in very quiet weather. The shore 
on the south side is no rocky that even a small swell causes considerable commotion. 
Birds nest all over the island. Those species which love the cliffs find a congenial 
home on the precipices and in the escarpments of the south side, while the boobies 
and tnan-0'-war birds live among the 1)ushes on the grassy slopes. In fact, the whole 
mountain seemed alive with Sula cyanups, Sula piscator, and Stcl~z xula. The last 
species lives along the top of the low esc.arpmcnt which rises out of the sea along the 
south side. These three species and man-0'-war birds were continually flying around 
the vessel, as were likewise the various terns. We noted with pleasure I'rocel,uterna 
sacmtilis, which was common. We saw only one or two Uionrrdea itnrt,utabilis west 
of the island some miles, but a number of niqripw. Birds collected or otherwise 
identified are: 

Sterna fuliginoaa. Diomedea nigripes. Sula cyanops. 
Sterna lunata. Puffinus cuneatus. Sula pisc2ator. 
Anous stolidus. \ Puffinus nativitatis. Sula sula. 
Micranous hawaiiensis. Bulw~ria hnlweri. Fregata aquila. 
Proeelsterna saxatilis. Oceanoclrorna fuliginosa. Charadrius dominicus fulvus. 
G ~ g i s  alba kittlitsi. Phaethon ruk~ricauda. Arenaria interpres. 
D~omedea imrnutabilis. 

W e  left Bird Island waters on June 3, and late a t  night, some 35 miles south- 
west of the rock, heard many Sternu ftrli!/i?~ox/c, which were thus scouririg the sea at 
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a considerable distance from their nests, for i t  is reasonable to suppose that these 
were nesting birds. 

The Albatross visited Bird Island again August 5 and remained four days in the 
vicinity. Although a landing might possibly have been made with considerable risk 
when we first arrived, the problem of leaving the island proved scarcely reassuring, 
so that we had to be content with again observing the birds from a distance. A11 
the species seen during the first trip were again noted, with the exception of the 
albatrosses, both kind8 of which were ab.sent. The terns of the year were now full- 
fledged and flying about, the spotted plumage of the young of Zulrntcc and fu l ig inow 
rendering them especially conspicuous. Young boobies were common also, and all 
stages of plumage between the immature and adult could be noted. Especially con- 
spicuous were the juvetlile SuZn sula, which are wholly brown. Procelsternn saxa- 
t i l is  was still ahundant. About 30 miles east of Bird Island we saw a white-tailed 
tropic bird (P?bazthon lepturux). This was the farthest west in the group that'we 
noted the species, although about Kauai, Niihau, Oahu, Molokai, and Maui i t  was 
frequently observed. 

e LIST OF SPECIES.' 

LARI DR. 

S t e r n a  fuliginoea. ASooty Tern. 

Slen~a fuli.@noso Gmel., Syut. Net. ,  I, ii. 17X8, p. (iO5. 

While the .tlhntrosx was still some dista11c.e fro111 L a y ~ a n  we could easily distinguish great swarms 
of birds hovering over the island so as to form a veritable cloud. The greater number of this excited, 
acreanling multitude were sooty terns. Their cries reach one at  sea as a low murmur, but in the midst 
of a populous district the noise is simply deafening, and whenever we wandered atrtony their "nests1* 
we were obliged to suspend conversation. 

The sooty terns live in a great colony which extends along the upper half of the interior slope 
completely around the island, with only a few interruptions, and are thus found almost entirely among 
the bushy grma; on the west side the comnlunity extends nearly to the low bluff overlooking the sea. 
Their distribution on such a small island is only of interest when compared with that of a near-by related 
species, the two forms nlutlially agreeing to keep apart, though necessarily living in close proximity. 
Thus the white albatross or gony has preempted the greater part of the island and has relegated the 
black-footed albatross to the sand beaches. 80 the sooty tern, by virtue of greater numbera, has 
crowded the pray-backed tern (,!Sten~n h~nnla)  toward the sea, where the latter occupies a narr0.w strip 
of island between the colonies of Aerr~lr .fr~liginostr and the beaches and also a few scattered localities 
near the lagoon. I t  is much less numero~ls than R fuliginoacz, which'has evidently gotten the best of 
the struggle, if struggle there has been. Stenttr luntrla begins to nest sooner than 8. fuligir~osct and 
Presumably arrives earlier. 

The sooty terns nest in anlong the tall gram and the single &g is laid directly on the sand, with 
sometimes smrrely a hollow to suggest a nest. The eggs are placed very close together in many locali- 
ties-so close that it is sornetilnes difticult to progress and not walk on them. The birds are very loath 
a t  time8 to leave their nest, and scaold soundly before finally slipping off. When at  last driven, they 

away, dragging their wings in a painful manner, just as our ow11 birds do. Thus, here, on a 
little island, is this firmly implanted instinct strongly in evidence, and practised where it  can be of no 
Possible advantage to the bird. Sometimes a dozen or more will str.uggle 011 ahead of the pedestrian, 
trampling over each other and crying incoemantly, kicking eggs to the right and left in mad endeavor 
'to escape, while overhead their fellows keep up an incessant screaming. There is always a great cloud 
of theee birds flying back and forth over the colony, even when no disturbing element is present. 
They seem to need the nervous excitement. Just a t  sunrise they are spontatieously most noisy, for 
then they apparently are returning froln the sea, where I have heard them a t  various Fimes during the 
night. The illustration of these terns flying gives a good idea of their actions on the wing. (Fig. 2.) 
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All the eggs of this tern were fresh. We ate many of them while on the island and found them 
superior to those of the domestic fowl. Mr. Schlemmer informed us that the egg of the albatross is 
the finest of all. 

The egga of the sooty tern vary much in markings, but can usually be told from those of Sterna 
lunuta by greater'sixe and usually coarser spotting. The ground color is white or occasionally a cream 
buff. One type of marking consish of deep bnrnt sienna and grayish vinaceoas spota, with occasional 
nearly black scrawls scattered rather evenly ovcr the whole surface. These spots are 1, 2, and 3 nirn. 
in diameter, with occasional larger and srnaller ones. Another less prevalent variation consists of 
heavy, very deep burnt sienna blotches ( 5  mm. to 15 mm. in extent) congregated in a zone near the 
blunt end, and lesser pale grayish vinaceous and deep bnrnt sienna spota sparsely scattered over the 
rest of the egg. A very handsome type hau the brown laid over the vinaceous, and occasionally the 
deep burnt sienna or chestnut shading off to one side into light, caused by the spiral twisting of 
the egg in the oviduct.(' One specimen shows this to a marked degree, having long chestnut daubs 
extending spirally from the big end.t Still another type has fine brown and grayish vinaceous 
maculations scattered all over the egg, but more numerous a t  the hlunt end. An abnormal specimen 
s entirely without markings, being pure white. The shape is ovate, either elongate or thick. An 

average specimen measures 53 mm. by 35 mrn. 
This species haa been found on Midway and Lisiansky islands, and we encountered numbers 

off the French Frigate Shoals, where in 1891 Henry Palmer found large breeding colonies. On 
Necker it  is the most abundant tern, and as noisy aa ever. The birds lay their eggs on the shelves of 
rocks where there is some soil and matted succulent portulacaa. Unlike those on Layean, all the 
egga were advanced in incubation, and many young birds were hatched and peeping. Some were 
perhaps a week or 10 days old. A few eggs of this specie8 were laid in cavities in the face of the 
rocks, where the young were eminently able to cling with their sharp little claws. They pecked 
most savagely if we attempted to dislodge them. Likewise many egge were laid out on the bare rock 
in the full glare of the sun, and I mw a few perilously near high-water mark, in fact wet with spray. 
A number of eggs of G'ygia were in this position also. Dr. Gilbert found a nest with two egp ,  and saw 
the bird rise from them. The usual number is, of course, only one. 

The rocks where we did most of the collecting faced a deep bay, and whenever the gun wa8 
discharged thousands of terns would simultaneously shoot out from the face of the cram, as though 
individually hit, filling the whole cove with an incredibly dense mass of angry birds. 

The species was abundant a t  Bird Island both in June and Auguut. On our second trip we uaw 
many in the spotted juvenal plumage. 

Saunders defines their wide tiistribution as follows: "Tropical antl juxta-tropical seas, wherever 
suitable islands and reefs exist; occa.qionally wandering to Maine * * * and to Europe, even as 
far as England. Alniost unknown on the South American side of the Pacific, otherwise very generally 
distributed." c 

Sterna lunata. Gray-backed Tern. 

Rerila lunuta Peale, U .  8. Expl. Exp., Birds, 11148, p. 277. 

The gray-backed tern is one of the rriost characteristic birds of Layean, and after Sterna juliginoen 
is the most abundant of the five terns breeding on the island. Its habits are very similar to those of 
the sooty tern. The colonies of this species, as mentioned under Sterna j~~liginosa, are somewhat 
peculiar in distribution. One large, rather scattered community enisircles the islanil like a narrow 
band, close to the seabeach on the wind-swept sedgy slope facing the ocean and entirely outside the 
big colony of sooty terns. There are also some separated and small colonies in a similar position 
with reference to the lagoon. I n  short, there are two more or lesu interrupted circles of gray-backed 
term, sandwiching between the111 a much greater community of Sternajuligii~oea. 

The single egg is laid on the sand, antl in some cases on bare phosphate rock. A few young 
hatched while we were on the island, and all the eggs were advanced in incubation, whereas the eggs 
of Sterna juliginoea were quite fresh, and many birds had not yet laid. The egg of this species is 
smaller than that of Sterna firliginonn. No two specimens are alike, as is usually the [me, I believe; 
with sea birds. The ground color is white%or very pale yellowish, and the spottings a rich, often 

nGrlnnell, Pacifir Coast Avif. No. 1, Birds of the Kotzebue Sound Region, Alaska, p. 24. 
b Noted also by Snodgrans & Heller, Birds of Clipperton and Coros Ia., <Proc. Wash. Acad. Sci., IV, IWL, p. 607. 
pCat. Birds Brit. Mus., xxv, p. 105. 
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deep, chestnut, over shell markings of lilac. gray edged with vinaceous. The marulations are some- 
times evenly distributed, fine spob of deep brown over broader splashes of pray, but in the commoner 
type of marking the spots are larger and more numerous a t  the blunt end. The contours vary from 
blunt ovate to elongate ovate. An average specimen meas~ires 46 by 33; an elongate one 48 by 29 mm. 

One parent always  stand^ guarci over the nestling, and the bird shown in fig. 7, pl. 3, was 
very solicitous for her yoong. I found one small conlpany nesting right on the bare sand at the edge 
of the beach. Often the nest iu  pltlc-rd nndrr a l)~ish, which, so far as I am aware, i~ never the came 
with the sooty tern. 

These terns, when excited, spread their win@ alightly, tilt the tail, and walk around in circles, 
often rising a little on their toes. I n  flying they do not carry the bill pointed downward like our 
common tern, for example, but straight ahead like a gull. 

Sterna lunatu, has been recorded from Lisiansky and the French Frigate Shoals. Off the latter 
islands we found it  common, and likewise obaerred many on Necker. Here the gray-backed terns 
nested in shallow cavities and hollows of the rocks or, the more exposed portions of the island, and 
only very sparingly on the broad shelves with Sturna fuliginosa. At Bird Island we found the species 
common in June, and again in August, when there were numbers of birds in juvenala plumage. 

Saunders gives the distribution of this tern as follows: "Paumotu Islands (Low Archipelago), 
society Islands, Fiji group, Phoenix Islands, Hawaiian group, Laysan and Kru~senstern islands, 
Caroline and Pelew islands, Moluccas, Solornon Islands, and  roba ably the intermediate islands of the 
Pacific." (L. c., p. 101.) 

Proceleterna saxatilis. Neckcr Inland Tern. 

fiocelsterna sazatilis, W .  K .  Fisher, Proc. TJ. 6. Nat. MuR., XXVI,  1903, p. 659. 

This handsome little tern we first aaw off the French Frigate Shoals, particularly near the large 
rock mentioned in the narrative, and its identity was much of a mystery. When we landed on Necker 
Island the same species was soon in .evidence, and its egg was found even before we realized to what 
tern it  belonged. The birds are seen usually sitting quietly on the rocks, and their small size imme- 
diately singles them from the hosts of other sea fowl all around. They fly with a quick, dove-like 
wing beat, and were more suspiciou~ of our movements than any of the other species. We never 
heard them utter a cry. Although they niay perch near the "nest," they are extremely non-committal 

to its exact position, leaving the neighborhood whenever the egg is disturbed. I n  fact, only one 
bird was actually flushed off the egg, and that by Mr. Snyder a8 he  was climbing the steep north face 
~f th3 island. The single egg is laid in  a shallow bowl-like cavity or recess in the rock with no nest, 
but occasionally a few stray quills and rubbish ucattered about. (Frontispiece.) 

Although the birds were fairly common, my impression is that the nests were not nearly so 
numerous in proportion, but I have no doubt that the majority of the binls nested in inacceesihle 
places along the steep fare of the rock. 

All the eggs were very much incubated and we were able to mve but two specimens. These are 
bluntly ovate and broadly elliptical ovate. The ground color is dull creamy white, in  one specimen 
not very thickly marked with roundish, rod-shaped, Y- and U- shaped and irregular small spots of clay 
color, light sepia and wood brown, the shell marks showing various tints of bluish gray. I n  this 
example the spots are rather evenly distributed over the whole egg. The other egg has more numerons, 
smaller, and inore regular spots, about the size of a dust shot, which are scattered over the whole 
egg, but ar;! thirker a t  the blunt end. The gray spots are larger and more numerous than the brown 
Ones. The two specinlens measure 36.5 by 26, and 39 by 27 millimeters. 

At Bird Island this tern is abundant. We were not able to land on the rock, but from the 
Albatross mw Inany of theln as they flew back and forth. The stotriachs of those collected a t  Necker 

small silvery fishes. 
The present species is nearest Procehterna cinerea (Gould), but instead of being ashy gray is more 

in general tone, with darker upper parts, darker breast, sides, flanks, and lower tail coverts 
(instead of white of cinerea), shorter and slenderer bill, and shorter wings. I n  some respects it  is 
intermediate between Procelsterna cmulea (Bennett) and P. cineren (Gould). This is true of the size 
--_ _ - -- --- -- - - 

'Following J)r. J. Dwight, jr., I have used juvcnal hero and elsowhere to signify the second p l u ~ a g e  of a young 
bird, that succeeding the natal down. AB explained by Dr Dwight, juvenile is inexact. (See The Auk, XIX, p. 261.) 
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in a way anci also of the color of the under parts. The under parts of emlea are fully as dark 
as the back, which (in an oltl skin collected by T. R. Peale, Dog Island, Low Archipelago) is more 
ashy than that of xazdilin. 

Procelrctm~a sc~xatili~ shows its closer kinahip with cinrrea in the light lower parts and light gray 
wedges on the four outer primaries; but, as mentioned above, it  is smaller than cine-ren, with con- 
spicuously shorter wing and shorter and slenderer bill. The under wing coverts are pearl-gray instead 
of white, and the breast, sides, and lower tail coverts are decidedly gray, whereas in cir~eren the lower 
parts are almost white, and entirely so on the belly. The general tone of the plumage of cinerea is 
&hy, but in saxatilia it  is solnewhat bluish. 

While the geographical distribution of the present form is very restricted, so far as known, being 
found on French Frigate Shoals, Necker, and Bird islands only, that of its nearest relative cinerea is 
rather wide, ranging over "Austral~an anti New Zealand seas, Lord Howe, Norfolk, and neighboring 
islands, the Kermadec group, also the islet of San Ambrosio, which is nearest to the coast of Chile, but 
lies outside the cold Antarctic current," and Eua, Friendly Islands. (L. c., p. 136.) 

A very interesting point is the fact that Procelsferna cerulpa (Bennett) ranges in  between the two 
forms, so that in  addition to being far removed from its nearest ally, sa.catilis is further segregated by 
the intervention of this less closely related species. Cerulea is distributed over "c-entral Polynesia, 
Paumotn or Low Archipelago, the Marquesas, the Society to the Ellice islands, the Phoenix group, 
and the Fannings (Christmas I.), a little north of the Equator." (L, c., p. 134.) 

A redescription of Procrbterncz sarcrtilis is here added for the sake of completeness: 
Type No. 188f551, U. S. N. M., adult male. Bill black; pileum and fore part of cervix, lores, chin, 

and throat clear light gray (about No. 8 or 9 of Ridgway's nomenclature), shading to darker (between 
French gray and cinereous) on nape, cheeks and sides of neck, and passing into a trifle lighter gray 
(No. 7) on sides, hind part of jugulum, breast, flanks, and lower tail coverts. Fore part of jugulum and 
the abdomen pure white, blending into surrounding gray of sides and brealit. Breast almost as pale 
as the pileum, but becomes gradually darker on eides, sides of neck, shoulders, and rnalar region, 
inclosing the conspicuously lighter throat and white jugular patch. An orbital ring is black in 
anterior two-thirds of upper, in forward and fiwt third of lower parts, and pure white for the 
remainder. The black anti white are c~o~~spicuous, being from 1 to 2 rnillinieters wide. There is 
a small white area just above black on "eyebrow." The'gray of the 'nape and hind neck and 
shoulders shades gradually into a darker and less bluish gray over the mantle (about gray No. 5 or 
slightly darker), which darkens into a decidedly ashy gray (between slate pray and mouse gray) on 
wing coverts. Secondaries conspicuously edged with white. The feathers of the mantle are vermicu- 
lated with almost obsolete bars of lighter gray (present also in dr~erea and cmrlea) which show plainly 
in  favorable lights. Primaries dark slate color, an indistinct light gray "wedge" on inner m~eb of first 
three primaries (reaching to within 25 millimeters of tip on first), less conspicuous on fourth, and 
represented on remainder by an indistinct lighter edging. Shafts of primaries very dark sepia. Under 
wing coverts pearl gray, whitish a t  bend of wing. Rump, upper tail coverts, and rectrices like mantle. 
Inner web of each rectrix edged with pale gray distally, becoming almost white proximally (less 
extentled than in &terra). Legs in life a dull sepia black, paler toward and on t i b i ~  and toes; webs 
crealriy flenh color, rather lifeless, with :in indefinite edging of sepia next to toes. Iris deep sepia, 
pupil blttck. Measurements of type in millimeters: Length, in flesh 285; wing 18G; tail 113; culmen 
26; depth of bill a t  nostril (post. end) 5.5; bill from nostril 17.5; tarsus 25; middle toe 32. 

Adultfimalr, No. 188652, U. 8. N. M. I n  caolor like the male, but a trifle smaller (for size see table 
of measurements). 

Ju~irr~al  plumage, No. 188653, U. S. N. XI., fcrnale immature. The upper parts are ae a whole darker; 
the  pileum of dark feathew is edged with light gray, giving a mottletl appearance. The mantle is darker 
and more ashy than adult, lacking faint l~ars, except on longest tertialu. Inner tertials, and upper tail 
coverts edged with light gray. Lower parts, as a whole, lighter than adult, being white except an illy 
defined band acmes breast and on throat, which are gray. Sides of head and neck darker than adult. 
Black portion of orbital ring much wider ant1 more conspicuous than white. White area over eye as 
in adult. Malar Wipe white. Measurements in ~nillimeters: Wing 157; tail 80; culmen 17; tarsus 23. 

Nutling, recently hatched (male), No. 188654, U. S. N. M. Completely covereal with soft down. 
I'ure white below. Crown white; ~icles and back of neck very pale huff. Ends of wings white; inner 
portion of alar and the humeral and spinal tracts brownish gray (down white a t  tips and brownish 
gray below). Feet greenish gray; bill blackish. 
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The following diagnosis will serve to distinguish the three species of this genus: 

a. Lower parts nearly as dark as mantle, a decided and rather uniform gray. No discernible whlte wedges 
in  flrst three primaries.. .................................................................................. cerulea 

aa. Lower part8 very much lighter than mantle. A more or less ronrrpiclion~ light-gray wedge it1 three outer- 
most primaries. 

b. Qeneral tone ashy. Under wing coverts and lower tail coverts white; breaxt very pale gray. Size larger: 
Wing211; culmen 28 ...................................................................................... cinerea 

bb. General tone bluish gray. Under wing c'overts and lower tail coverts gnry. Breast decidedly gray, 
whole under parts more sllffused with gray than h. Size ~maller: wing 186; eulmen 26. ................ nazatilis 

I append the table of ~rleasure~nents published with the original description: 

Number. 1 Sex. 1 Wing. 

U. S. N. M., 188651. Type ........... 6 ad. 186 
Orig. 148 ............................ d ad. 1% 
Oriu. 144 ............................. 1 8 ad. I 1K5- 

Acad. Nat. 9d. Phila.. 509'2. Type.. ........ 211 
Acad. Nat. Sci. Phila., ,6033 ................. a2064 
U. 8. N. M., 15466.. .......................... n19hi I I 

Procelalernn cerulea. 1 1 
Acad. Nat. sci Phila 5029 180 
Acad. Nat. ~ c i :  Phila:: ~ 3 1  178 
U. 8. N. M., 131W2.. 180 

Locality. 

Nerker Id. 
DO. 
Do. 
I)(>. - .. 
Do. 
Do. 
Do. 

Fast comt Awtralia. 
Do. 
( ' I )  

Polynesia. % 

Do. 
Dog Id., Low. Archip 

Wing tip gone. 

Anous stolidus. Nodtly. 

Sterna etolida Linn., Sy~t .  Nat., cd. 10, I, 17% P. 37. 

The noddy ranks fourth in relative abundance among the terns dwelling on Laysan. I t  does not 
build its nest close among others of i b  fellows to any marked degree, though 1 found a few srriall 
colonies. The noddies had apparently only recently begun to lay, when we arrived, and I believe 
their numbers increased during our stay. They were living mostly on the west and northwest sides of 
the island, where they made their nests on the slopes and summits of the low sand bluffs next to the 
beach. The nwt is usually on tho ground, tllollgh sometimes it  is 1,laced on the prostrate branches of 
a Procumbent shrub. I t  is a much simpler structure than that of Mimunous hacoaiienrrin, and when on 
the sand usually connists of a shallow bowl, lined roughly with tlried sedge. Rarely there is no nwt 
at  all, the egg being deposited on the bare ground. When plac+ed on the beaten-down stems of bushes, 
88 is sometimes the case, the nest becomes a ~nakeshift platform of sticks and sedge. The rather acute 
Ovate egg is a creamy white, sparsely spotted with light pray, hurnt umber, and walnut brown. Most 
of the brown spots am on the larger half, and are sornetilnes small and a t  other times quite large 
(4  to 8 millirrletem across). One egg haq no dark rnarks, but is scantily sfmtted and streaked with 
light Mars brown. Specilnens vary from 58 by 48 to 61 by 35 millimeters. ( F i p .  12 and 14.) 

Noddies like to gather in little companies on the beach, or on rocks near the shore, where they 
for hours dozing away or preening their  feather^. They are not 80 tame as their smaller relative, 

Mhanous howaiien&. 
We found this species off the French Frigate Shoals, from which it baa alreatly been recorded by 

Rothachild. Idkewise on Necker it  waq fairly caornlnon, and we found nests and eggs. Here the nest 
smaller than on Layean, the material being restricted from necessity to the fleshy stems of Portulaca 

2uka, which grows abundantly on the shelves of the rocaks. AH on Laysan, the birds gathered on 
the rocks near the water's edge just out of reach of the surf. We found the species at_ Bird Island, 

both a t  sea and on shore, where they were seen standing on the beach. 
This tern haa a wide range, which is given by Saunders as follows: 
"Tropical and juxta-tropical America; chiefly on the Atlantic side, but also on the Pacific in 

F. C. B 1903, Pt. 3-2 
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Mexico and the central region; Atlantic down to Tristan (la Cunha (breeding); intertropical African 
and Asian seas up to Yrddo; islands of the Pacific up to Laysan, etc., and as far as Sala y Gomez, 105O 
W.; also Chatharn I., (;alapagos (fide Ridgway), but not on coasts of Peru or Chile. Breeding, as a 
rule, where found. Once obtained off the south coast of Ireland." (L. c., p. 140.) 

Micranous hawaiiensis. IIawaiian tern; A'&. 

~i ,yanow~~ hawaiien~is Rothschild, Bull. Brit. Orr~.  Club, No. x ,  July, 1893, p. xv~r. 

This handsome little tern is one of the most characteristic birds of Laysan, where it nests in 
considerable numbers, ranking perhaps third in relative abundance among the terns. Saving the 
noddy, it  is the only one which builds any nest worthy of the name, and hence is remarkable for this 
r-n alone. The birds live in ~rnal l  communities, scattered over the island, either near the sea or 
in the interior. 1 found nests in two different kinds of bushes, and they were placed anywhere from 
18 inches to 3 feet up, according to the desirabilityof location. They are construc~ted of twigu, usually 
morning-glory sterns arid leaves, and are from 10 to 12 inches in diameter. Usually the nests are 
built flat on top of the bushes, or someti~nes below in a crotch. There is scarcely any hollow, and 
occasionally a few feathers enter into the lining of dried leaves. The nests are in a large number of 
cmes completely plastered over with droppings, and are used year after pear. (Figs. 9, 10, 11.) 

The single egg is laid early in May, although from perfectly fledged birds, which were common, 
I should judge these eggs to belong to the second setting of the year. All were more or less advanced 
in incubation. They present some variation in size and hue. The ground color is either nearly pure 
white, creamy white, cream buff, pale buff, or even light vinaceous buff. Sometimes the egg is heavi!y 
blotched and streaked with chestnut a t  the large end, with only pale, partially obscured, markings 
elsewhere. Again, these blotches and smaller spots are scatteretl over the egg. In another type the 
deep burnt u ~ n l x r  rnaculations are in small spots and irregular lines from 3 to 8 millimeters long, with 
lr~ariy nearly obsc,ured larger spots 311 over the egg. No two eggs are alikeincolor, and it is irnpossible 
to define any special type, unless it be the pale-buff ground tint, with scattered deep-brown blotches 
and streaks. The pale-brownish ground color is quite characteristic, though some eggs are almost pure 
white. The prevalent shape is ovate, sometiines very blnnt. A large egg measures 47 by 33, a smaller 
specimen 43  by 30 rriillimeters. 

This little tern is quite unruspicious and allowed us to approach closely. When disturbed from 
its egg the noio flies about in circlesas if in doubt,and finally settles on the etfgeof its nest, as shown in 
fig. 10. Numbers of them habitually s ~ t  in company on the tops of bushes facing the wind, some 
flying off occasionally ancl others joining the group. Their only occupation during these assemblies 
seems to be preening their feathers. Very few were seen a t  sea during the day, so that they must fish 
considerably after nightfall. \ 

Speaking of this tern about Hawaii, Mr. H. W. Henshaw writes: a 

"The noio lives wholly upon fish, to obtain which it  habitually makes excursions offshore 10 or 
15 miles. Indeed, comparatively little of its food is obtained inshore, though orcbssionally they may 
be ~ e e n  slowly winnowing their may along the surf-streaked coast and scanning the heaving billows 
with anxious eye for their quarry. 

" While f o l l o ~  ing its prey on the broad ocean the noio is of much service to the Hawaiian fisher- 
men, and arts as his pilot; for its presence in numbers in a given spot marks the whereabouts of shoals 
of noi, a long silvery minnow, and there also is sore to be found the aku, or skipjack, much sought 
after by the fishermen. This tern never dives for fish, but with a quick stoop and a dip of the head it  
seizes the unsuspecting minnow when close to the surface. 

"111 the olden time 1 learn that the natives used to raid the nesting sites of the noiopretty 
regularly for both eggs and young, the latter especially being esteemed delicacies, as indeed were the 
young of most sea birds. For this purpose dark nights were usually chosen, and by means of torches 
and the help of clubs the old birds, bewildered by the light, were easily secured." 

Henry Palmer found this ternon Lisiansky and Midway.b We did not see any a t  French Frigate 
Shoals, hut observed a number on Necker, without discovering any nests. We also saw them a t  
Bird Ialantl in August. The species is not uncomnlon ill the Hawaiian group proper, and is recorded 
from Hawaii, ?bfolokai, Oahu, Niihau, and Kauai. As a wanderer it  is found likewise on the other 
islands. So far as our knowledge goes a t  present it  does not breed outside this region. 

- 
n Birds of the Hawaiian Islands, etc., 1902, p. 125. h Rothscwld, Avifauna of Layean, etc., p. 43. 
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Uygie dba kittlitei. Urhite Tern. 

mgis alba killl&6 Hartert, Katal. Vogelaamm. Senckenb. 1891, p. 237. 

On Layean the white tern, or love bird, as it  is sometimes called, is one of the least abundant of 
the breeding sea birds. Small colonies are scattered over the interior of the island, but the largest is 
found in the vicinity of the fresh-water pond. Here the little white terns lay their eggs on lumps of 
phosphate rock, among bush grass, or under the overhanging shelter of some shrub or clump of vines. 
Only one egg is deposited. We found all gradations, from fresh eggs to fully fledged young, which 
reeemble the parent. The nestlings clung to the rocks with great persistence and fortitude. The air 
of independedce which they are capable of assuming is very amusing. A peculiar trait of this white 
tern is its habit of occarionally depositing its egg on the bare limb of a bush, as depicted in plate 4, 
fig. 16. Here the bird stands over it, with confidence born of success probably, and the young is 
undoubtedly hatched, though we saw none. We watched the bird sitting on the egg shown in the 
photograph, and when she flew off it  was not disturbed in any way. I t  is eafe to assume that a heavy 
wind wo&d play havoc if this habit was very general. We frequently saw these terns resting near 
their I L  homes,'' the two standing side by side, but they donot  seem to brood so much as other species. 
They do not sit on their egg in the ordinary manner, but stand over it, as their legs are short. 

The egga are very handsome, the ground color varying from a faint greenish throngh very pale 
buff, cream, and white, with traces of yellowish. The marking is different on each egg. One is 
heavily blotched with French gray, over which are t,hick irregular lines and streaks of raw umber 
forming a band near the larger end, but scattered over the whole egg. Over this are fewer lines, 
almost black, confined to larger half. Another egg is streaked and mottled with drab-gray and olive. 
Other egga are heavily blotched with slate gray, over which are irregular patches of very deep Prout's 
brown, almost black in spots. I n  some examples the markings tend to become streaks; in others irreg- 
ular spots. The shape is bluntly ovate, broadly elliptical ovate, or oval, which last is perhaps the 
most prevalent contour. An ovate specimen measures 42 by 30, an oval 40 by 32 millimeten. 

The old bird bringa two silvery fishes to the young and she invariably carries them crosswise in 
her bill. Dr. Gilbert captured two such fishes from a young tern. These turned out to be a silvery 
half-beak, and sonle ~pecies not yet identified. Mr. Schlemmer told me he had always observed two 
fishes, but Henrl  palmer,^ on Midway Island, saw an old bird with "not leas than four in its beak 
at  once." The interesting part is how the old birds capture the additional fish and still retain the first 
one. Certainly the difficulty would seem great in the case of four fishes! 

Whenever we happened to wander near their eggs or young the white terns c.me and hovered in 
front of our faces and peered intently at  us as if trying to divine our intentions. Just out of reach 
they would flutter, turning their heads from side to side, occasionally uttering a droll and wheezy 
little cry. They did not offer to peck us, bnt were content to stare and wheeze. When fully sati~fied 
they flew silently away, looking back fro111 time to time, but would sornetimes return for several addi- 
tional inspections. Not infrequently, when we were nowhere near a colony, one of these terns, 
attracted by the unusual sight of white helmets, changed its course and came close to gaze a t  us with 
the same disconcerting intentness. 

Some idea of the beauty of this species will be gained when it  is remembered that their plumage 
is pure white, except a black orbital ring. 

Henry Palmer (op. cit., p. XVI) found Oygis abundant on Midway Island and observed it  a t  
Gardner Rock, and we saw many individuals off French Frigate Shoals. On Necker it  is one of the 
commonest terns, far more abundant than on Laysan, and I am inclined to think that the species 
finds the rocks a more congenial home. The seeming disregard for the welfare of the epg is well dem- 
onetrated here, for i t  is deposited on any little insufficient shelf of the rock, usually a t  the edge of 
some shallow cavity, where it  clings, so to speak. I confess myself somewhat astonished a t  the reck- 
lessness of this little tern. How the egg is ever balanced on some of the extraordinary places upon 
which i t  is deposited, when the birds are continually flying on and off, passes comprehension. I 
observed many nestlings, all small, and saw one little bird emerging from the egg, its mother standing 
over it and resolutely refusing to desert her offspring, even though I stroked her back. She did not 
appear frightened, but rather indignant a t  intrusion. The species nests all along the steep face of the 
island, where they can be easily seen against the dark rock. Also at  Bird Island we found the species - 

a Rothschild, Avifauna of Layssn, etc., p. XIV. 
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cotrtmon, I)otIr in June and Angust. IIere against the 1)lac.kish crags the littlc white spec,ks shone 
out plainly, as on Necker. 

Saunders in the British Museum Catalog (foes not separate kil/ l i /zi  from rrlhcc. The comhined 
distribution of the two forms is given by this author as follows: 

"Fernando Noronha, Trinidad ant1 Martin Vas Islets, Ascension, fit. IIeleua, Matlagascar, 
Mascarene Islands and vicinity, Chagos group, Ray of Bengal, Malaysia to Artstralia, Polynesia to 
Ducie Island, and the Central Pacific. generally, up to the Sandwich Islands and Krusenstern Islets." 

Gyyia wlOcc h-'ttlitzi uau described by Hartert from the Caroline Islands, and has been determined 
by Rothschild and others to be the for11 from the Hawaiian group. I t  is probable that all the birds 
from localities north of the equator belong to this form. Although described as a subspecies, the form 
will probably be found to be a full species, as the presence of intergrading forms seems a little 
improbable. 

1)IOMEI)EIDW. 

Diomedea immutabilis. Imlstrn ~1lbntro.w; #on?/. 

D~omeden Lmmrrtab~lin Rothuchild, HIIII Brit Orn. Club, No. I X ,  1898, 11. xl.vrrr. 

With lrlally ornithologists the wort1 1,aysan is HO intinlately c~onnectetl with pictures of albatrosses 
that the two have beco~t~e  inseparably associated. Surely no birds can stantl out tllore vividly in our 
nlemory than these splendid creatoren, not alone on account of their great nritnbers and remarkable 
apyxarance, hut more perhaps from the unusual charm and interest which attaches to their personalities. 
Their large size ant1 striking plumage at  once raise them to an exalteil place arnong all 8ea birds, a 
position ~itrlilar to that which tradition and fancy have a(-c-ortletl the eagle among birds of the land. 

The 1,ay~an albatross or gony is distributed all over the island, with the single exception of the 
beaches, w11ic.h on all siclev ex(-ept the west are c~olonizetl by the black-fogted albatross. The flat 
plain srtrro~tnding the lagoon is their favorite habitat, and we found the young here in far the greateet 
nurnltrrs. This grrat c.olo~~y extentled all the way around the lagoon, 1)ut c t~rtai l~ portions were more 
congested than others. The largest single colony of young is on the south side of the lagoon, where 
the ground has 1)ren leveled off in past years by phosphate-rock diggers. IIere fro111 a little eminence 
one can look off ant1 wee many thousands of birds at  a glance, but it  w o ~ ~ l d  be hazardous to guess how 
many there areon the whole island. At the time of our visit the young were about two-third8 grown, 
the white fcathers of the breast and abdomen having in most cases the appearance of the adult, 1)ut 
the rext of the hody wan covered with long browndown, except on the head, where.it was ~ h o r t .  The 
beaks of the young are dark dirty gray or brownis11 gray, while those of the adult are light greeninh. 
There keer1l.q sc.arcely a tussocak of the grass which corers the greater portion of the slopes of the 
island but has an ungainly young bird in its shadow ready to Hnap at  the intr~~cler with a show of 
ferocity. These amusing creatures sit on their heels with the whole length of tlre tarsus on the 
ground or tilted slightly in the air, m shown in the illnstration. Tlreir spare time is spent it1 gazing 
stupidly aronntl, I)nt if their reverie is a t  all tlisturbetl by one passing too near they fly into an apI)ar- 
ent rage, lean forwartl and snap their beaks vicionsly, or sway their uncouth bodie~  fro111 side to pi(fe 
in a frantic. attempt to ~naintain a ttalant-e. Sorrletitnes they make a I W ~ ,  waddling along and darting 
their heads hack and forth to the lnclsic of clicking mandibles. Hut they only occasionally cotne to 
the potnt of biting, and are always amenable to tact and persumion. (Figs. 18-21.) 

Usually, after the first paroxysm of snapping is over, one can stroke them with little danger of 
scratchetl hantls. They maintain a small fire of objection, with impotent nips, or try tositlle off. Hut 
so~netinres a yonngster is more detertnineci than the rest. It  often happens that in an eager rrlsll 
to scare an intruder the young bird stumbles in a petrel's [tole and falls forwarti a i t h  consideral)lt. 
force on its chin. In some way nature never meant an albatross's head to be lower than its stornac~h, 
or the concussion affects it unpleasantly, for usrtally it disgorges it8 breakfast very 1,romptly and 
energetic.itlly, but c~trio~isly I never eaw them do thin without first falling over. Aftersuch a perforrl~- 
ance the young one looks dejected, for it  is usnafly left hungry, and hunger is its chief trouble. 

The olci birdn, however, are quite different, and (lo not see111 to rnind the presence of man. One 
can walk among them without distnr1)ing their various occapations and amusements in the least. Only 
when srtddenly startled do they exhibit any tendency to snap their bills, and then they are easily 
calmed. They hack away fro111 any proffered familiarity with great rapidity, llnlesssutidenly hintlere(l 
by a tuft of grass, which event surprises them ilntnotlerately. They will not allow themselves to be 
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handled, and make off a t  a great rate if one offers them this indignity. They have a half-doubting 
inquisitiveness which leads them sometimes to walk np  to the visitor and exanline anything c-onspicu- 
nus about his person. One bird became greatly interested in the bright aluminum cap to Iny tripod, 
and strolled up and examined it  carefully with both eye and beak, appearing somewhat astonished 
when the cap tinkled. 

Matters always seem to go harmoniously among the membel's of a colony and 110 ill-will was 
shown between adulkq. The young birds, however, occa.9ionally had slight misunderstandings, and 
between the old b i d s  and strange young ones there existed a t  times of feeding a peculiaranimosity. 

When standing beside their yollng they present a very attractive Right, as their plr~l~lage is always 
imrrracrllately clean. The region about the eye is (lark-grayish, overhurrg t)y a pure white eyebrow, 
which gives them a decidedly pensive appearance. They have all innate objection to idleness, and 
consequently seldotu stand around doing nothing, but spend irluch time in a c i ~ r i o u ~  performance, the 
meaning of which I aln a t  a 108s to explain. I t  has heen called courting (Avifauna of Laysctn, etc., 
p. 57), bnt as the antics are carried 011 during the birds' residence of ahor~t ten months on the island, 
they are  roba ably an amusement, in which the albatrwes indulge i tn~nodera te l~  in lieu of othrr 
diverdion. This game, or whatever one may wish to call it, may have originated in past t i ~ n e  dilrinK 
the courting period, but it certainly has long since lost any such significance. 

The proceeding in brief is as follows: Two albatrosse~ approac-h each other bowing profoundly an(1 
stepping rather heavily. They circle around each other nodding solemnly all the time. Next they 
fence a little, crossing bills and whetting then1 together, PC-king meanwhile, and dropping stiff little 
bows. Suddenly one lifts its closed wing and nibbles at  the feathem underneath, or, rarely, if in a 
hurry, merely tarns its head and tucks its bill under its wing. The other bird during this short per- 
formance assumes a statuesque pose and either looks lnechanically from side to side or snaps its bill 
loudly a few times. Then the first bird bows once and, pointing its head and beak straight upwarci, 
rises on its toes, puffs O I I ~  its breast, and utters a prolonged nasal groan, the other bird snapping ita 
bill loudly and rapidly a t  the same time. 

sonretimes both birds raise their heads in air and either one or both utter the indescribable allti 
ridiculous bovine groan. When they have finished, they begin bowing a t  each other again, almost 
always rapidly and alternately, and preser~tly releat the ~)erformance, the birds reversing their &)Ie 
in the game, or not. There is no hard ant1 fast order to these antics, which the seamen of the A l b a t ~ o ~ a  
rather aptly called a " cake walk," bat many variations occur. The ~najority of cases, however, follow 
the sequence I have indicated. Sometimes three engage in the play, one dividing i-ttention between 
two. They are always most polite, never losing their temper Or offering any violence. The whole 
affair partakes of the nature of a snltppy drill, and is more or less mechanical. (Figs. 25-28.) 

Occasionally one will lightly pick up a twig or grms straw and present it to the other. This one 
does not a(-cept the gift, however, but thereupon returns the compliment, when straws are promptly 
dropped and all hands begin bowing and walking about i f  their very lives depended upon it. I f  
one ntands where albatrosses are reasonably abundant, he (-an see its 111any twenty couples hard at 
work bowing ancl groaning on all sides, and paying not the slightest attention to his presence. Whet1 
walking through the grassy portions of the island, I have seen white heads bobbing up all(f dowll 
above the green, as solitary pairs were amusing thenlselves away fro111 the larger congregations of 
their kind. I f  1 walked up to them, they would  top an() gaze In a deprecating way, arid walk ~ f f ,  
bowing still, qvith one eye in nly direction. Having reached what they considered a respectful distance, 
they would fall to and resume their play. 

should one enter a group of albatrosses which have been re(-ently engaged in this diversion and 
begin to bow very low, the birds will sometimes *alk aronnd in a puzzled sort of way, bowing in 
return, a curious fact, which F. H. von Kittlitz recorded as early as 1834: 

"when Herr Isenbeck met one, he used to bow to it, and the albatrosses were polite enough to 
answer, bowing and cackling. This coultl easily be regarded as a fairy tale; but con~idering that these 
birds, which did not even fly away when approached, had no reason to change their  custom^, it  seelrls 
quite natural."(l 

One moonlight night we strolled over the island after nocturnal petrels and visited a portion of a 
populous colony. The old b ~ r d s  were still hard a t  work executing that clueer,"song dance," 
and in the uncertain light the effect was one long to be remembered. Their white plumage made 

ong distance over the stretches near the lagoon. From all sid s the sound of 
- - - 

=Extract from Avifauna of Laysen, p. 111 (F. H. von Klttlltz in Museum Se~~ckenberg~ar~um, I, pp. 117 et seq.). 
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their groans and bill-snappings was audible above the continual thin, high squeak of young albatrosses 
and the moans and caterwauling of shearwaters and petrels. During some quieter spell in  the activi- 
ties of the  vocalists far-away groans were borne to us across the placid lagoon, as a reminder that in 
other parts the good work was still going on. By this time many of the albatrosses had started off 
fishing, as they seem to $10 a large part of it  after dark, probably toward morning. 

I t  is interesting to note that the  antics which have just been described are not limited to this 
spcies, but, in a modified form, are practiced by Diomedea nigripen, and are mentioned also by Hoths- 
child and Harterta in connection with Diomedea irrorata Salvin. Probably all species of the genus 
exhibit the trait in some form. 

After sunrise the albatrosses begin to feed the young. The old bird, coming in from the sea, 
alights near her offspring, which immediately takes the initiative by waddling up and pecking or biting 
gently a t  her beak. This petitioning always takes place and perhaps acts as some sort of stimulus, for 
in a few n~omenta the mother stands up, and with head lowered and wings held loosely a t  the side 
disgorges a mass of squids and oil. Just as she opens her beak the young inserts its own crosswise and 
  kill fully catches every morsel, which it  balts with evident relish. This operation I saw repeaied, 
with short intermissions, ten times. The last two or three ejections of this oily pabr~lum cost the 
albatross considerable muscular effort, and the last tirne nothing came up but a little oil, and stomach 
juices presumably. The young bird is not a t  all modest in its demands, but keeps asking for more. 
The old bird now pecks back in an annoyed manner, and if the other still urges, she arises and walks 
off, usually to some neighboring young one, which she viciously mauls about the neck. This exhibition 
usually takes place just before she feeds her young and likewise between courses, as it  were. Why 
she does this I am a t  a loss to suggest, llnless it be mere ill-will. The old bird does not always confine 
this ill treatment to one strange young bird, but takes in a circle of those whose parents are absent. 
The young thus rudely treated sometimes bite back, but usually do not offer resistance, uttering 
instead a plaintive little squeak. A small mortality is the result of this practice. Dr. Gilbert observed 
that Diomedea nigripps is more savage than the white species. He saw a black-footed albatross thus 
take in a circle of about twenty young imntutabilis and "wool" them soundly. Finally, however, the 
ruffian arrived at  a youngster whose parent, being unexpectedly near by, set upon the persecutor, and 
in the scrimmage nigripee was put to rout. (Figs. 22-24.) 

Near the forms or nests one not infrequently finds solid pelleb-clisgorged by  the young in all 
probability, and by old birds too-consisting entirely of squid beaks and opaque lenses of the eyeH. 
These lenses become very brittle and amber like under the action of stoniach juices and show a con- 
centric structure. Candle nuts, the large seed of Aleurites molluccana, were found by Mr. Snyder in the 
interior of the island and were almost undoubtedly ejected by albatrosses. As is well known, 
albatrosses pick up all sorts of floating material, and candle nuts are frequently seen on the ocean, 
having been swept seaward by mountain streams. The nearest trees are on Kauai, about 700 miles 
east. Thie supgests a means by which many hard, floating seeds might be carried into the interior of 
islands by albatrosses, shearwaters, petrels, and frigate hirds, and thus obtain a foothold, whereae if 
swept ashore on barren rocks or beaches they would stand little chance of ever germinating. 

The white albatrors or gony lays one egg, on the ground or frequently in a slightly raised 
mound with a shallow basin in the top. We saw numbers of these " forms," almost worn out by the 
young birds. According to Mr. Schlemmer, the egg is laid about the middle of November. We were 
of coume out of season to secure any, although we mw numerous spoiled ones half buried in the sand. 
Rothschild b describes them a9 follows: 

" I have received a series of eight e g g  of D. intnutabtlia, which vary very much both in nhape and 
coloration. The two extremee are as follows: 

" 1 .  Very elongate; length 111.5 mm.; width 62.5 mm.; ground color dirty white, marked with 
numerous large and small blotches of a brownish-maroon color, which are principally m m d  a t  the 
two ends, though there are a few in the central zone. 

"2. Very thick and short; length 100 rnm.; width 70; color, uniform brownish buff without any 
markings whatever. 

" The nlajority of specimens before me are dirty white with irregular patches and spots of brownish- 
maroon a t  the  larger end." -- -. 

aNovitates Zoologlcs, VI, 1899, p. 125. bAvifsuna of Laysan, etc., p. 281. 
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I n  the "Avifauna of I~ayean" there is a plate showillg "carloads" of albatross eggs, supposed by 
many persons to he ready for shipment to Honolulu. Mr. Schlemmer assured me that eggs have never 
been sent to Honolulu from Layean, and that these eggs were gathered together by a photographer, 
who could find nothing better to do, for the purpose of a spectacular picture. The photograph has 
had a rather wide circulation and led to some criticism of Mr. Schlemmer's predecessor. 

The albatrosses begin to arrive on Laysan about October 25 and 26, and they remain till the 
following August. Dr. Schauinsland says: 

"During the last days of October the first vanguard of the mighty albatrosses appeared, and a 
few days afterwards the island looked, from an elevated point, as if i t  was densely covered with large 
snowflakes. There was hardly a spot of ground'on which the dazzling white plumage of an albatross 
was not apparent and the number of these birds is often so large that many are obliged to be content 
with rather unsuitable spots, and many must leave the overcrowded area." n 

The young are hatched in Fehruary, according to Mr. Bchlemmer. They tlien are covered with a 
grayish-white down h which is soon superseded by a plumage of dark-brown down, assumed by a 
continued growthof the original covering and a wearing off of the gray tips. As the young birds grow 
older the white feathers come in on the breast and abdonien first, and the brown down is in direct com- 
munication with the terminal barbs of these juvenal feathers, as is, of course, well known. The feathers 
of the back also come in about the same tirne, and those of the wings, save the quills. 

I n  large colonies of animals, i t  has always been something of a problem how a parent is able to 
find its young among so many of its kind. The voice is probably responsible in  some cases, but as 
birds are extremely keen of sight and evince a positive genius for discriminating laridmarks, I believe 
the albatrosses l n u ~ t  in some way depend upon peculiarities in the surroundings of their young. It is 
worthy of record, however, that the young often "sing" in a thin, high squeak, which is kept up 
continuously for periods, and may be of service in guiding the parent, though I could not distinguish 
the slightest individuality in tone. I do not know whether they do this when the old birds me  
present, but remember that very many were engaged in the cricket-like song when we visited a 
populous colony late one moonlight night. 

I saw numbers of the young sleeping, their eyes being tightly closed and bills tucked under their 
wings. Some of them did not awake till touched, and then naturally were much startled. The old 
birds seem to be wide-awake a t  night, but about 9 or 10 o'clock in the morning they frequently sleep 
near their young, with the bill and one eye covered by the wing. 

The shallow, basin-shaped hollow in which the egg is deposited, is the young albatross's home and 
it  usually does not stray far. But as the nestlings grow stronger so that they can walk a little, albeit 
very awkwardly, they wandersometimw a rod from the home spot and engage in mild squabbles with 
youthful neighbors. The same feeling of growing strength leads them about this time to slowly fan 
their wings back and forth from time to tirne. During a light shower I saw a considerable colony of 
young birds do this together, after the manner of cormorants drying their wings. When the breeze 
is rather brisk they usually all face it. Their spare time is taken up with idly dozing in the  hot sun, 
preening their feathers or examining their surroondings. Several times I observed young birds collect 
dried grass and similar material, which happened to be within reach, and carefully cover the hollow 
in which they were sitting. Sometime8 their spirit of inquiry leads them into trouble. We found a 
young bird, still lively, buried to its neck in a collapsed petrel burrow. I t  objected strenuously to 
being disinterred, but appeared little the worse for its adventure. 

We saw a few Diomedra iwtmutabilis on one of the smaller islands of the French Frigate Shoals, 
but the species is evidently not plentiful there. On Necker it is rather abundant, over the top of the 
island, where there is more or less vegetation. Dr. Gilbert estimated roughly that there might be 
from one to two thousand birds. They are also scattered over the shelves on the sitles of the north 
point, where I saw an old one feeding her young. She was much more timid than any birds we 
encountered on Layean. During our first visit to Bird Island, June 2, I saw one or two of this 
species, but on the second trip, in August, none were noted. 

The gony was not seen about the Hawaiian group proper, where it  occurs only as a migrant. 
The species is known to breed on Midway, c Lisianskyc, Laysan, French Frigate Shoals, Necker, and 

- - -- -. - - - -. -- 

a Drei Monate auf einer Koralleninael, p. 62. 
bRothschild. Avifauna of hymn,  p. 29. 
o Avifauna of Uyean, etc., pp. 87, and XIII. 
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Bird islands. When not caring for its young it is a wanderer, and the following paragraph from 
Rothschild's Avifarlna of 1,ay~an gives some idea of its extralimital distribution: 

" n. immutahilin i ~ ,  as a migrant, widely spread. Mr. Alan Ownston sent me a specimen killed 
on Myiakejima, Japan, in Octol~er, 1893 (Bull. R. 0. Club, 111, p. XI,VII, June, 1894). In  the M u d u ~ n  
c1'Histoire Naturelle, in Paris, I have seen a specimen killed near Iiawaii by M. Bailleu. Mr. A. W. 
Anthony found this species near San Gerbnirno and Guadalupe islands on the coast of Lower Cali- 
fornia, and it is to be su~pected that several reports of albatrosses observed on the western coast of 
North America refer to this species, and perhaps also some of the specimens mentioned by Casein 
(IT. S. Expl. Exp., p. 399) might have been D. imrrzutrabilin. Certainly the birds mentioned by Pick- 
ering (1. c., p. 401) as being observed between Oahu and the northwest coast of America, and aa being 
'all of a blackish or dark dove-color with a white frontlet or a circle around the base of the bill,' 
were all I). ni!p+j)es and not the young of the white species; but the white birds described on page 
399 could only have heen D. imnz~rtal~ilis or D. albatrucr" (p. 292). 

Ahout 1,000 nliles northeast of Oahn, on the Great Circle route to Han Francisco, we saw a white 
albatross, which I feel reasonably sure was this species (August 25). 

Diomedea nigripes. Hlac.h.:fr,otrd illbutroaa. 

The black-footed albatross is very mnch leva abundant on Laysan than the white species. I t  
colonizes the sandy beaches on the north, east, and muth sides, but is not found, except rarely, on the 
w e ~ t  side. I t  is likewise cornrnon on the sedge-covered slope near the beach, in the same habitat with 
St~la qanops. Or1 one or t u o  occmions I noted them in the interior with I). immutnbil&. 

The hahita of this bird are very similar to tho= of 1)iorned~rc immulahilix. They feed their young 
in the same manner, abuw the nestlings of neighbors, ant1 engage in the peculiar performance described 
above. Although very docile, in expression, their treatment of the young of neighbor birds is not 
carried on in a mild or playful ~nootl. Their beaks are very powerful, and when they unrnercifully 
"wool" the yor~rlg ones, the proc.ees ~01netir11c.8 finishes the victim, for young which appear to have 
been misused are frequently seen lying around d a d .  

We saw this species rather seltloln engqed in the curiou~ dance, and indeed they impreae one as 
more matter-of-fact creatures. The only difference which was noted in the ceremony aa carried out 
by the two species is that nigripex ~preads  its wings slightly (the metacarpus or "hand" being folded 
clowd) when i t  lifts its head to utter its nasal song. 

This species waa found on Mitlway ant1 1,isiansky by Henry Palmer. We saw it  also a t  the French 
Frigate Shoals, and sparingly on Necker and at  Bird Island. None were observed a t  Bird Island on our 
second trip in August. I t  is seen a t  sea much more than 11. immutabilia, and it followed our ship almost 
continually on the return trip from Laysan. As wanderers these birds were seen in very limited 
numbersin Hawaiian waters, that is, about the Windward Islands. All the birds which follow steamers 
from California leave when within about 500 miles of Oahu, and on our return trip to California they 
joined us about 1,200 miles from San Francisco, and 1,000 from Oahu. All through the night one can 
see them following at  a distance, or close a t  hand, sometimes settling on the water for rest or food. 

As is well known, albatrosses are past nlasters a t  soaring or  Railing. If the wind is favorable they 
are able to ~ k i m  over the water for a long time without once flapping their wings. Diomedea nigripea 
is certainly no exception to the general rule, and we had an~ple  opportunity to witness their powera. 
The long, slender wine ,  with long humeral bones, are e~ninently fitted for this sort of existence, and 
their construction renders flapping laborious, for in proportion to its size the alhatross is not a very 
muscular creature and could not fly a great distance if obliged to do so by wing beak. When a 
stiff breeze is blowing albatros~es can  ail only against the wind or with it, and are able to quarter 
a breeze, or go directly across it only for a short distance and when under great momentum. When 
we were steaming directly against the wind the albatrosses had no trouble in following us, and they 
would fly all around the   hip without flapping their wings except when the breeze waa strong, and 
then they were obligeil to give a few vigorous beats when turning up into the wind. When, however, 
our course lay a t  an angle to the wind, as shown in the acconlpanying diagram, they followed us by 
sailing in a series of ellipses. They would, in this case, sail directly against the wind, approaching us 
on the starboard quarter, go over the stern a short distance to port, then wheel and sc-nd before the 
breeze perhaps 100 yards off the starboard quarter, when they turned and approached us as before. 
Their speed was so superior to ours that they were able to keep up without any trouble, and their 
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frequent trips astern and rapid overhauling again made our cumbersome gait all the more apparent. 
Of course as they neared the turning point each time they had to quarter the breeze a little and for  a 
moment sail directly across it. Sometimes at  A in the diagram they were obliged to flap rather 
frantically to keep their equilibrium. 

The position in which the wings are held when sailing against or with the wind is quite charac- 
teristic in either case. When coming against the breeze the carpal segment and primaries are bent 
downward, as if to catch the wind, so that the bird appears as in B; but when the bird turns and 
goes with the breeze the ends of the wings are bent up, as in D. When sailing against the wind they 
often gradually rise, but they are likewise perfectly capable of descending, and when going swiftly 
with the wind they not infrerluently, in fact usually, make a long swoop downwards and skim over the 
water, rising a little as they turn to come to windward. The position of the wings in  the two cases 
s e e m s b  be constant. I n  the firnt case they catch rriore wind, and the fact that the birds generally 
rise a little shows that the wing8 act on theyalne principle as a kite. On the other hand, when sailing 
with the breeze, the position is surh am gives less resistance to the wind. The first position (B) is, as 
suggested by Dr. Gilbert, one of great mriscular rigidity. 

One is impressed, when watching these birds, with the fart t h ~ t  there is a tremendous amount of 
muscular tension brought into play to preserve an equilibrinm. We are told that wind is not a 
constant movement, but is made up of a series of lulls and gusts following each other. With consum- 
mate skill, the soaring bird seems forever balancing ihelf and taking advantage of these little blasts. 
When there is very little breeze albatrosses are not able to sail far, and during a dead calm they 
progress by a eeries of flaps and nhort sails. 

The albatrosses frequently settle on the water, and their actions when so doing are very ludicrous. 
As they are about to alight both feet are ~prawled out on either ~ i d e ,  and they strike the water with a 
splash. The wings are held high over their heads till the birds are safely settled, when they are 
folded with extreme care, so as not to become the least wet. 

PROC ELLARIIDZ. 

Pufflnue cuneatus. Ua1~ Kane; Wfdgr-tailed *Slhenrwcrtrr. 

Pqmnas cuneatua Snlvln, Ibis 1888, p. SR1. 

The uau kane is an abundant bird on Laysan, and far and away t l ~ e  form moet familiar to persona 
cruising in Hawaiian waters. Although so colririion on Laysan, .Mr. Schle~nmer estimates that in 
point of numbers it  is second to ilhtrelntcz h?ypok(,r~cvc. The greater riunlber are congregated in a zone 
perhap8 60 yards wide arountl the lagoon, some distance waward from the bare flood plain mentioned 
in the narrative. I t  is surprising how consistently they keep to this locality, as they are rare elsewhere 
on the island. This area is shared with albatrosses, rails, and in places with Aem~a lugata, and over- 
laps the wide AAtrelatta colonies. The burrows are among tall bushy grass as well as in the open 
among matted juncus and succulent portulaca. 
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While we were on the island the birds sat in pairs all day near the entrance to their homes, or if the 
sun grew too warm retired a short way into the tunnel, where they kept up an almost constant cooing. 

Not infrequently one will observe the shearwaters cleaning out old burrows or in the act of 
lengthening them. I saw but one tunnel newly started, so that the number of yearly visitants seems 
to keep fairly constant. In  digging the birds scratch with bill and feet, and with the same imple- 
~nents shove the loose sand and soil under their bodies, when they kick it in little jets far out behind. 
As they remove the sand they lie first on one side and work a foot and then shift to the other. One 
is sometimes startled, while standing quietly among the bushes, by being suddenly beset with little 
showers of sand, which on closer inspection are found to originate with some shearwater toiling into 
the earth. In  their search for nesting sites they do not hesitate to wedge themselves into all sorts of 
places, apparently without thought of escape, but we never found any birds actually trapped. The 
burrows enter the ground at a slant and then become horizontal. . They are at least 3 feet long and 
often very much deeper. Rarely they are only about 2 feet, and these are new, while the longer ones 
are the older, having been dug out by successive tenants from year to year. The birds had not yet 
begun to lay, and do not till early in June, according to the testimony of Mr. Schlemmer. 

Their note varies. When undisturbed they utter a dove-like khoo-wh6, which changes to a loud 
Moo-ow/ as they grow excited, and finally at the height of their enthusiasm one hears only a yow-ow' 
or 00-ow', quite like the nocturnal serenade of cats. I t  seems to be a courting song, but is decidedly 
unmusical. 

A comparatively few at this season fly abroad during the day, but after dark they begin to move 
about more, and one moonlight night we found them very active and owl-like in their flight. At sea 
they are expert fliers, sailing with immovable wings rapidly and readily close over the waves, m well 
against as with the wind, and they can go across the breeze much more easily than can the albatroes. 

We met this species off the French Frigate Shoals, and on Necker found it nesting, but, as on 
Laysan, there were no eggs. The birds nest in hollow cavities of the rock, where they sit facing the 
wall, and when disturbed coo and yowl in familiar fashion. I suppose the tcuu (00-ow') of the native 
name is in imitation of the cry. No nest proper was found in any of these little caves; only a few twigs, 
feathers, and old bones scattered about. 

The species wm noted at Bird Island, where a number flew aboard, attracted by the glare of deck 
lights. Stomachs of these birds contained the hard parts of small cephalopods (squid, octopus, and 
the like). I t  was seen constantly at sea throughout the main Hawaiian group. I t  is known to breed 
on Kauai.a This ehearwater ranges west across the north Pacific Ocean to-Volcano Island, south of 
Japan, b Krusenstern Island, Sulphur Island, Bonin Island. 

We kept four males and four females of this species. One male from Bird Island and one from 
Laysan have the lower parts immaculate, except for a faint smoke gray or brownish gray shading and 
barring of feathers on sides and flanks. In  all the other specimens (3 males and 3 females) the deep 
brownish gray of the sides of the neck encroach in varying degrees onto the throat and jugulum and 
that of the sides and flanks onto the breast and abdomen. In two specimens this shade extends 
entirely across the throat, the feathers of the sides of neck being terminally mouse gray, edged with 
white, while those of the throat are white with one or two irregular bars of gray. The effect produced 
is a delicate vermiculation of the jugulun and a coarser herring-bone spotting of the throat. The 
flanks are dark in these six specimens, and in all there is a greater or less vermiculate barring of 
abdomen. A breeding fernale from Laysan has a very fine, dust-like spotting scattered over nearly 
all the abdomen. There is a slight variation'in the bills. (Fig. 29.) 

P d n u s  nativitatis. Christmm Island Shearwater. 

Puflnus nativilath Streets, Bull. U .  S. Nat. Mus., No. 7, 1877, p. 29. 

The Christmas Island shearwaters were nesting on Lapsan at the time of our visit. They are 
distributed here and there over the island, usually in the domain of &'atrelata hypoleuca., but not 
infrequently we found them among the wedge-tailed shearwaters, and again on low sand bluffs 
overlooking the sea. I t  is entirely probable that the species is much more abundant than they seem 
to be, for they are decidedly retiring in their habits, and prefer to lay their single egg under the 
densest bushes away from the hot sun. For this reason alone a large proportion would naturally 
escape detection. 

astejneger, Proc. U. 8. N. M. 1888, p. 93. bsalvin, cat. B. B. Mus., xxv, 1896, P. 371. 
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The egg is deposikd either directly on the sand under some bush or occasionally in a mere 
semblance of a burrow. This burrow was never sufficient, so far as I could see, to entirely cover the 
bird, but seemed an expedient to gain shade in lieu of denser brush. I saw only a comparatively few 
of these shallow holes, none of which were more than a foot or 18 inches deep. Frequently this 
shearwater is found nesting under colonies of Sula piscator. 

The white egg is usually ovate; an average specimen rather more elongate than the diagram in 
Ridgway's Nomenclature of Colors. One specimen in our series of twelve is bluntly elliptical ovate, 
and another is nearly oval. An average specimen measures 58 by 40 millimeters. The bird, on going 
back to her egg, pushes it under her breast with her beak, and then works the egg backward till it is 
entirely covered. (Fig. 41. ) 

The note or cry is much like that of Pufinus cuneatus, and is dove-like, rising in volume and pitch 
as the bird gathers interest or becomes more excited. When one is close the note resembles khoo- 
how' - - - ! or khoo-oo-ow'! The first note or two notes are made on the inspiration, the final ow! on 
expiration. Both are prolonged, and the final note is cat-like from a distance. 

The species is more gentle than Pufinus cuneatus. We did not see the birds flying about much. 
They seem to be nocturnal or crepuscular in habits. One bird which I frightened disgorged a squid 
and some small silvery fishes. 

The bills of two males are larger than those of two females. Our specimens are in fresh plumage, 
and the brown feathers of the breast and abdomen are tipped ever so lightly with a paler brown, so 
that the contour of the feather ends is seen. This very soon wears off, and in one bird is nearly absent. 

We met with this shearwater off the French Frigate Shoals, but saw none on or near Necker. 
On our firbt visit to Bird Island in June it escaped detection, but at the same place in August I saw a 
few, so that they undoubtedly breed on the island. 

Salvina gives the distribution of this bird as "Central North Pacific Ocean, from Christmas Island 
to Krusenstern Island and the Phoenix Group." 

mstrelata hypoleuca. Salwin White-breasted Petrel. 

A3ntrelata hypoleuca Salvin, Ibis, 1888, p. 350. 

This petrel is strictly nocturnal on Laysan, which was the only place where we found it. Here 
it occurs in great numbers, and is the most abundant species of its family inhabiting the island. The 
long burrows in which the birds nest honeycomb the sandy soil over all the region covered by coarse 
bushy grass, or from the edge of the plain surrounding the central lagoon to the divide overlooking 

.the sea. In  walking over the island one constantly brealrs through the koofs of these tunnels, which 
makes progression tedious at times, especially if one is in haste. The burrows are quite long, 6 feet at 
least, and usually turn either to the right or to the left after the first few feet. They are placed very 
close together, so that nearly all available space in the area indicated seems occupied. 

When we visited the island many young in incomplete juvenal dress had crawled out to seek 
shelter under a tuft of grass, as shown in fig. SO. These young had assumed the juvenal plumage 
on the breast, abdomen, back, top of head, wings, and tail, but the remiges, rectrices, sides of head, 
nape, forehead, throat, and jugulum were still downy, and the lower abdomen in most birds still 
retained a big tuft of pure white down. The down of the upper parts is light gray, including all the 
head and sides of neck. 

According to Mr. Schlemmer the eggs are laid about the 1st of January, but the birds arrive in 
vast numbers months before. Dr. Schauinsland thus graphically describes the invasion: 

"I remember most vividly the evening of the 17th of August, 1896. I t  was less noisy on the 
island than before, for the clamoroue terns had reared their young, and thousands of albatrosses had 
left their ancestral home for the boundless ocean, which wonld in future be their dwelling-place. We 
were just leaving the little bill from where we had been looking for the sail which should take us back 
again to civilized countries. The golden glow of the sunset was fading 'away, and the slender sickle 
of the new moon began to shine, when our eyes, which had become well acquainted with every one 
of the characteristic nlotions of our feathered companions of the island from week-long observations, 
were struck by a new phenomenon. Against the dissolving evening glow was sharply traced the 
silhouette of a magnificent flier, which cut through the air with the keenest and at the same time 
most graceful rnovernenb, inaudible and almost without movement of its wings. The manner in which 
it dashed along was unknown to us, and we saw that a new arrival had reached our island. 

aCat. B. B. Mus., xxv, 1896, p. 890. 
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"The next morning there were more, and on the third thousands filled the air. The new guests 
were pretty birds, barely of the size of a domestic pigeon, but they began to domineer all over the 
island in such a way that the few pairs of tropic birds, terns, and others which were still breeding 
made way before them, as if they could not stand these noisy neighbors. They are, on land, entirely 
nocturnal, and a t  once took possession of their innumerable subterranean burrows. I n  the bright 
moonshine one coiild see how they were busily engaged in removing the loose sand from holes, most 
of which had more or less collapsed since they had left them. Loving couples selected their nests and 
fought hard for them against later intruders. Quarrels, fights, and clamor became unceasing; in a few 
days there was no spot with sandy soil where the horrid 'song' of these petrels could not be heard. 
Under every bush, between our luggage and cases, and, alas, also under our bedroom, their tune was 
raieed, which stood about in the middle between that which 'drives men to madness' and the cries 
of newborn babies, which are only harmonious to their devoted parents. The face of the isldnd waa 
entirely changed!" a 

Little conld be learned of the habits of this petrel during our brief stay. We saw them come out 
of their burrows singly and in pairs after nightfall, and there were great numbers flying about. As we 
walked through the tall grass they frequently rose silently and flew a short distance to settle down 
soon. Many were evidently bound for the sea to feed. Their note resembles somewhat that of Puflnus 
cur~&ux, and rises from a low moaning to an infant-like cry, as Dr. Schauinsland aptly describes it. 

This petrel ranges over the North Pacific Ocean. b 

Bulweria bulweri. c Bulwer Petrel. 

Proeellaria b?rlweriJardin & Selby, Illustr. Orn., 1828, pl. 69. 

We found the Bulwer petrel breeding on Necker Island in considerable numbers. Here the 
birds nest in rather deep, bubble-like holes in the rocks, as far from the light as possible. We found 
the first bird by discovering a white egg under a loose, flat rock back in a cavity. When the stone 
was lifted the petrel was under the far side. The favorite site, however, is n hole ahont 2 feet deep, 
with a narrow entrance, and wider cavity a t  the rear. These are probably bubbles in the lava. The 
nest, scarcely worthy of the name, consista of a few old tern feathers gathered rudely around the egg, 
ae if merely to hold i t  in place. Sometimes there is no trace of a nest, and again I fonnd a few wing 
bones of a tern, aa though these had been used in place of sticks. We fouild many nests, each with 
one egg, or occasionally the birds had not yet begun to lay. Once we found a set of two eggs. They 
are a glossless pure white and differ much in shape, no two in the collection of nine being ilike. 
Ovate is the most prevalent type, more or less acute, varying to elliptical ovate and short ovate. 
Oneegg is nearly elliptical. An ovate specimen measures 44 by 30 millimeters, another 41 by 31. 
An almost elliptical egg is 45 by 30. 

The B~ilwer petrel is quite gentle, and when firbt disturbed utters a penetrating but low moan 
somethjng like who! who! dove-like in quality, but decidedly different from the oo-ow' of the uau kane 
(Pufivillm cuneatus). On several nests we found two birds sitting side by side. 

Henry Palmer found this species on French Frigate Shoals, where it warn nesting under a pile of 
old turtle shells. H e  also met with it  on I ~ y s a n ,  where we did not detect any during our stay. 

a Drei hlonate auf eiuer Koralleninsel, p. 49. Extract transl. in Avifauna of Laynan, p. 304. 
bCat. B. B. Mns., xxv, 1896, p. 409. 
cAs Rothschild in "Avifanna of Laysan," part 3, 1900, uses the name Bulweria anjinho, and Wilson and Evans do the 

name in "Aves Hawaiienscs." 1899, I wrote to Dr. Leonhard Stejneger and Dr. C. W. Richmond for information on t h i ~  
point. Dr. Stejneger writes: " In  reply to your inquiry respecting Bulweria hultneri or 11. anjinho, I am able to s b t e  that 
the former in the only correct name. Dr. Richmond, who kindly looked the case up for me, as he has easier arc-ess to the 
books,  inform^ me that not only waH R. aqiin,ho published a year later than R. bulweri, but that the diagnosis of tho former 
isso defective that it is doubtful if it rcally refer8 to the bird in queation, iiiasm~ich as the tail is said to be 'slightly 
forked,' while in H. bulweri it is graduated or wedge-nhaped. The latter name (bt~lweri) dates from 1828, the former from 
October, 1829." 

Dr. Richmond writes aa  follow^ regarding the date of Jardine & Selby'a "Illostrationa of Ornithology": "Jardine 
& Selby's 'Illuutrations of Ornithology' was issued in ~everal  parts, and until a few years ago the dates of the different 
parts were guessed at. In the Ibin for 1894 you will find IL note by Sherboril giving thu dates of the different inutallments 
of the work, and plate 65 (Prorellaric~ btIl18e~i) comes in part 4, which was issued in November, 18Srl." 

I might add that Mr. Sherhorn's reference3 to the second series were all wide of the mark, which probably accounts 
for the persistent publication df 1830 as thedate of Procellaria bulwerl. Dr. Richmond, who had previorlsly worked out the 
dates for this work, sent a note of correction to Mr. Sherborn, who revised the dates of the second series in answer to 
Dr. Richmond's "inquiries" (sic)-a delicate way of acknowledging the mistake. 
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At Bird Islantl the petrels were abundant. They flew aboard, attracted by deck lights. These 
birds had been feeding on fish eggs? and ctenophores or comb-jelly. During the day many were seen 
skimming rapidly over the water. 

This species ranges over the temperate North Atlantic and temperate North Pacific oceans 
(Salvin). 

Oceanodroma fuliginoea. Sooty Petrel. 

Procellaria fuliginoea Gmelin, Syst. Nat., I ,  17H8, p. 602. 

Under this name I include two petrels, one of which waa obtained on Layean and the other at  
Bird Island. The Laysan bird was found hurt or sickly near the lagoon, where I saw upward of a 
dozen dead and dried-up individuals. The Bird Island specimen flew aboard, attracted by deck 
lights. Both birds are immature, retaining a trace of the down. They agree essentially in respect to 
size and color with the description by Mr. Ridgway, published in the Catalogue of Birds of the British 
Mnseum, with the exception that the wings are shorter, which is accounted for by the immaturity of 
the specimens. The bird from Laysan has remarkably short wings. 

The following are the measurements of the two specimens in millimeters: 

I Cul- Depth of bill 
No. Sex. Locality. Wing. Tail. just in front 

of noetriln. 
- .- - 

...................................... 43 im. Laymn 4 .6  29 
108 Y im. Bird Islnnd .................................. 6 29 

- 

On Lay,qan, according to Mr. Schlemmer, this species breeds in February, and nests in burrows 
under ~cattered bowlders of old coral rock on the southwest side of tlie island. There was a small 
rolony of Puffinus cuneatus in this place when we visited the island, so that the same burrows are 
occupied during the year by two species. 

The sooty petrel may be said to be hardly common. 

PhaLithon rubricauda. lteced-tailed Fropic Bird. 

Phaaon ruhricauda Boddaert, Tabl. PI. Exil., 1783, p. 157. 

The red-tailed tropic bird is fairly common on Layaan, where it  nests under the shelter of bushes 
and not infrequently several will congregate beneath colonies of Frcgtrttr agr~ila, occupying the gmuncl 
floor ar it  were. The bird has a vicious temper, and if one attempts to disturb or to take it from the 
egg, it x r b  o p  a horrible and discordant screaming, which soon grows unbearable. The ~ t i a r p  beak 
with wrrated edges is not to be despised and the enraged bird will ~ornetiunes use it  to good advantage. 
The bow's'n birds keep up their strident cries so long as one meddles with them, but if left unclis- 
turbed will Honn quiet down. Whenever we inadvertently paswed near one hidden under a oheno- 
podium hush, we soon became aware of its presence by its cry of defianc*e. (Figs. 31, 32.) 

To see these birds a t  their best one must watch them flying about in the bright sunshine, when 
their pale, salmon-pink plumage shines as though burnished, and the satiny feathers stand out like 
scales. The two long, red tail-feathers are possessed by both sexes, and the female is only a trifle l e ~ s  
pink than the male. Usually when flying about they were quiet, and progressed by short, nervous 
wing-beah, never attempting to mil. Occasionally, however, they swooped about our heads and made 
the neighborhood lively. 

The nest is merely a hollow in the sand, with a few grass straws and leaves gathered in the 
bottom. The single egg is brooded by both parents, each of which sits upon it with the winpa slightly 
opened. The egg is particularly handsome, being thickly sprinkled with specks, spots, and even 
blotches of reddish brown (liver brown), in most of the specimens rather evenly distributed over the 
egg, but with an irregular dark area a t  the larger pole in some specimens. The grouncj color is a 
dirty white, almost obscured by the fine marks. Some examples have few spots, only fine sprinkling, 
so that the general tone of the egg a t  a distance is vinaceous. One specimen is alwost white, while 
two others are very heavily washed a t  the blunt end with deep reddish chocolate. The eggs are ovate, 
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and a typical specimen measures 67 hy 45 ~nillirneters. We fo~lntl one white, downy ~lestling, and 
most of the eggs were considerably incuk)atcad. 

We saw only one red-tailed bow's'n bird near the French Frigate Shoals, but on Necker they 
were rather common. Contrary to the very pronounced nesting habits on Laysan, the species here 
has accommodated itself to the rocks and lays its egg in any rounded cavity. One nest 1 examined 
consisted of old torn feathers, a few stray sticks, and similar rubbish. The birds sat facing the wall, 
and were as noisy as usual when disturbed. 

The species is scarce a t  Bird Island, where it was observed in August. 
Among the windward islands of the group, that is from Niihau and Kauai to Hawaii, we did 

not observe this species, although Pltnelhon lepturua was frequently seen. Mr. U'ilson in "Aves 
Hawaiienses" states that "it breeds in several places in the group, especially on Kauai and Niihan, 
and chooses holes in almost inaccmible cliffs wherein to deposit its eggs." 

Sula cyanope. Blue-faced Booby. 

?>#q>orue cyanope Sundev., Physiogr. Snllsk. Tidakr., 1x37, p. 218, tab. 5. 

On Layean the masked, or blue-faced booby Fives only on the sedgy slope facing the ocean, 
exposed to spray-laden winds and close to the booming surf. On the inner slopes of the island the 
species is entirely absent, being replaced by its sotnewhat smaller congener sitlu piac(itor. We found 
cyanopa most plentiful on the northeast, east, and southern exposureF, where the narrow littoral slope 
is broadest, but on the west side, where a little bluff replaces the seaward slope, the birds are absent. 
The homes of these boobies are. not crowtled, hut are scattered here and there over the greenswartl 
and from a distance are easily recognized by a little round patch of sand and the sentinel bird. Two 
limy, white eggs are laid on the bare sand, with usually no se~nblance of a nest, or oi-(.asionally there 
may be a little dried sedge scratched about the eggs or young. As is well known the eggs are a light 
blue underneath, and the coarse limy coating covers this to a greater or less extent. Sometimes the 
blue shows through, or is revealed by scratc*hes made when the outer layer i~ soft. All the eggs we 
saw were very untidy. There is, of course, variation in size and shape, some eggs being ovate, and 
othere elongate oval or short fusiform. 

We found young and eggs in about equal numbers. and most of the eggs were far advanced in 
incubation. The young varied from abor~t a week old down to newly hatched individuals. I t  is a 
curious fact that although there are two eggs, only one young is reared. Often all signs of the second 
egg were removed, au if the young had hatched and had been devoured by a parent or some marauding 
Fregnta. But more frequently there would be one nestling and one egg. Sonletimes this egg was 
spoiled, sometimes contained an embryo. In  one case 1 found two newly hatched young, one of 
which had already been trampled to death. Professor Nutting saw one large ne~tl ing and one small, 
still alive, but I doubt if it lived long. The presence of only one young bird has been noted in the 
eastern Pacific a t  Clipperton Island by R. H. Beck,(t and Rothschild '1 ~nentions the same fact for 
Laysan. The voracity of the bird first hatchet1 is probably reeponsible for the death of the second. 

The young bird nearly always keeps its head under the parent, although the greater part of its 
body may be exposetl to the sun. Both old birds take turns in sitting on the eggs or watching the 
nestling. Occasionally both will be seen standing guard together, in an absurd statuesque or 
gazing seaward or a t  the sky on the lookout for winged marauders. Fro111 time to time they utter a 
very hoarse strident cry. (Figs. 33,34,36. ) 

We derived no little pleasure on the first afternoon of our visit frorn watc-liing an old bird feed the 
young. The young one inserts its head fairly into the throat of the parent, in a decidedly gruesolne 
manner, and catches the disgorged food. I n  fact, the young one's head went so far into the parent's 
throat that I became solicitous for its safety. Flying-fish, swallowed whole, seem to be their favorite 
food, judging by remains scattered about nests and a stomach examined. (Fig. 35.) 

When the old birds exchange places, one slips off the nestling and the other immediately takes 
its place, as if fearing an attack from a frigate bird. The boobies appear to exhibit affection for their 
young. I have seen them gazing a t  the fuzzy-white ball with evident pritle in their otherwise stolid 
-- - - - -- 

a Condor, IV, lW!, p, 61. b Avlfal~~~lr of Laysan, p. 26. 
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countenances, and on one occasion aaw ark old hird tarefully lay dry sedge over the expomtl, and not 
too heavily feathered, hind parts of the young. 

This species was commonly seen about the French Frigate ~ h o a s ,  where Henry Palmer found a 
large colony in 1891. I t  is also rather abundant on Necker, nesting among the bushes on the top of 
the island, ant1 also out on the bare rocks. They chose often a jutting crag, where they could obtain 
a good prospect of the surrounding island and sea. The few " nests " examined had young somewhat 
larger than the Laysan birds. The species is likewise common on Bird Island, where we ww numbers 
of individuals the first of June, and again in early August. On our last trip numerous birds in juvenai 
plumage flew near the ship. 

Sule piscator. Red-footed Booby. 

Pelecanus pincator Linn., Sy&. Nat., ed. 10, r, 1758, p. 134. 

Unlike its relative, the masked gannet, this species always builds in bushes, never on the ground. 
At Layaan it is found in colonies of scattered individuals on the inner slopes of the  island, usually well 
down toward the lagoon. The nest is simple, scarcely more than a slightly hollowed platform 
composed of twigs and sticks of chenopodium, on the tops of which the structure is usually'placed. , 
I n  the newer nests a few leaves are scattered under the egg. These leaves were a rude index to the 
age of the egg, for when dry and crisp the bird had been sitting some time, but when fresh, as was 
frequently the case, the egg was only newly laid. 

Both male and female sit on the egg, and occlasionally one is seen perched on the side of the nest 
. while the other is brooding. The birds are rather loath to leave their egg, and when disturbed ruffle 

their feathers and utter a very harsh cry, making use of their beaks if occasion offers. They are 
singularly beautiful hirtls tlespite their vicious yellow eyes, as the white plumage is set off by bright 
blue skin about the bill, and by coral-red feet. (Figs. 37,38.) 

The species e a b  squitl and also fish. 
Most of the nests contained a single white egg, and we saw only one or two downy white young 

recently hatched. The eggs, like those of A ~ l n  cynnop,  are covered with a thick limy coating, which, 
scratched off in r~unlerous places, shows the pale blue under shell. The eggs vary in size and shape, 
being cylindrical ovate, elliptical ovate, short ovate, and ovate, with all gradations between these 
contours. The tlimensions' vary from 71 by 40 ~nillimeters to 59 by 43, and 69 by 35 to 60 by 39. 
Ellipticsal ovate is the most prevalent type, measuring 65 by 42 millimeters. A very small egg 
(53 by 34) contained no yolk. 

The species is not uncommon about the French Frigate Shoals, where an immature bird foolishly 
lit on the bow of our steamer and subsequently found its way to the laboratory. It was in the 
immature plumage still. We eaw numerous birds on Laysan rorrespo.lding to this specimen. 
Whereas the adult is pure white, except the dark grayish-brown quills and greater wing coverts, this 
immature l)ird, in much-worn plumage, has the head and neck hair brown, the feathers eclgtd with 
whitish; throat the same; jugulum white; a sepia band across breast; abdomen white; bark deep 
bister, the feathers edged with wood brown; wing coverts and tertials sepia edged with light brown; 
rectrices same, tipped with white; remiges brownish black. The immature individuals must belong 
to a late brooc! of the previous year. 

On Necker we found the red-footed booby abundant. I t  nests on the top of the island in chenopo- 
dium bushes and has the  same habits as on Laysan. Young and egga wen, rommon. 

' 

The sper ie~  is likewise plentiful a t  Bird Island. From the ship we were able to see the birds sitting 
on their nests in the tops of bushes. I n  the  " Avifauna of Laysan" a plate is given of a red-footetl ' 
booby nesting in a palm, labeled "Laysan," and subsequently corrected to "Lehua." Lehua is a little 
island off the north enti of Niil~au, which is as bare as asteep volcanic cone can possibly he, ao that the 
palm  doe^ not belong there. The picture may possibly have been taken on Bird Island, where there 
are two little bunches of palms (Fn'tcl~ardiagnudichaudi). When we returned to Bird Islancl in August 
(5th and 6th) I did not see any adults of this species, to be certain; but noted several immature birds. 

Sula taula. Booby. 

Pelccanw eula Linn., S y ~ t .  Nat., ed. 12, 1, 1766, p. 218. 

This booby was not seen on I ~ y s a n ,  although I looked for it  assiduously. I t  hae been reported 
from there by Dr. Sctiauinsland, who procured a specimen August 29, 1896. The bird certainly doee 
not breed on this island, or a t  least not regularly, for we could not have missed it. 
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At French Frigate Shoals we saw a number of them, antl on Necker Island the species breeds but 
is not a t  all abundant. The two eggs are lait1 on a level place, where there happens to be a little soil, 
upon a shelf of the rock. ~ k a ~ s o  fount1 rattier large young in white down, and all intergradations 
between these and the egg. Frequently both birds sit by the nest, and they did not appear particu- 
larly suspicious. As in the rase of Suln c!/nnopn, only one young appears to be reared, although two 
e g e  are laid. Of those eggs collected one of a set wm fresh and the other much incubated. The eggs 
are either ovate or elliptical ovate antl an average specimen n~easr~res 58 by 40 millimeters. 

Sula aula breeds on Bird Island, and prefers the brink of the escarpment of rock on the south 
side. I n  August we saw numbers of young birds, wholly brown. 

- Fregata aquila. Man-0'-war Bird. 

Peleranus aqzsiltls Linn., Syst. N R ~ . ,  ed 10, I, 17.58, p 1%. 

The man-0'-war bird proveti scarcely leus entertaining than the albatrosses. The curious and 
excessively bizarre appearancxe of the n~altl a t  this Reason of the year cnon~pels attention. His antics 
are aa extraordinary as his looks, and when engrossed in the taak of making hiniself attractive hiu 
self-absorption and apparent vanity are highly diverting. During the courting period the gular pouch 
of the male is enlarged, and before the brooding cares have begun he inflateu it to a large size, and at  
the same time it  becomes a bright red color. The bird looks as if there were a balloon, such as children 
dangle on a string, fastened to its throat. 

The pouch is apparently a large air-sac, connected only indirectly with the lungs, which can not 
be ernptied readily nor inflated instantly. I t  varies in the intensity of its carmine or crimson, and 
catching on its s ~ ~ r f a c e  the  hee en of the sky, shows a t  times bluish hues, or, becoming sornewhat 
collapsed, turns a tranelucent orange about the  side^. I t  is no uncommon occurrence to uee a male bird 
sitting on the nest with the sac 1)lown out, ol)scuring the whole front of the c-reature, only the bill and 
eyes appearing over the top. For hours he sits on a newly-rr~atle nest without once Iraving or scarcely 
altering this position. But if the frinale appears somewhere overheaci, sailing to ant1 fro, he sutl(len1y 
arouses himself from the lethargy, and as she passes he rises partially from a sitting posture, throws 
back his head, spreads his wings, and protruding the brilliant pouch, shakes his head from side to 
side, uttering a hoarse cackle. Occ*asionally, when the fernale alights near, he  waves his pouch from 
side to side, the head being thrown %-ell bark ancl the wings partially spread. A t  the same time 
the long, greenish, iridescent, scapular feathers are fluffed up and the creature presents a rnost unusual 
and absurd appearance. I n  this posture he chnc*kles again and again, and rubs his poucuh against his 
mate, who usually ignores him cwnpletely antl flies away. These performances take place before the 
egg is laid; afterwards, the male (-eases to inflate his sac. (Figs. 39, 40.) 

At Laysarl the birds live in colonie~ varying fro111 a few pairs to many, and the nests are always 
built on the tops of low bushes, sornetin~es \cry close together. The species has congregated almost 
entirely on the eaqtern half of the island, and their villages are spread over the inner slope of the old 
atoll basin. The nests, which are nonietirnes so oltl that they have become mere rnaases of filth, are 
scarcely more than platforms of uticks, not entirely tlevoitl of leaves, woven together loosely with 
morning-glory (Ipontcva insuluria)  vine^. There i~ one pure white glossless egg, and we observed a 
very few newly hatched, allnost naked, young. The eggs do not vary nearly uo much as those of 
Sula, either in ~ i x e  or shape. A rather blunt ovate is the usual contour, though some are elliptical 
ovate and others approach short ovate. A fairly average specimen measures 72 by 50 rnillir~~etem. 
IQ some of the eggs the limy outer coating is ~natle apparent by the egg having been scratched when 
newly laid; but the Inner layer is white, not pale blue as in ~Vukc. 

Both parents take turns in covering the egg, which is a necessity, for if the nest were left without 
an occupant other frigate birds would quickly appropriate its material, especially if the nest were new. 
Consequently, even before the egg is laid, rithrr bird holds down the property, as it  were, against 
marauding neighbors. After the nestling iq o l ~ t  this v~gilance is all the more necessary, for if left 
unprotected a young bird would very likely serve as food for some watchful reprobate of the vicinity. 
Mr. Snyder saw an old frigate bird snatch up and fly away with a young of the Rame species, whose 
parent had been frightened off the nest. According to Ilenry Palmera who visited the island a few 
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weeks later ill 1891, this is a very contmon occurrence, but the young were so scarce u e  considered the 
accitlental demonstratiorl ~ r ~ r r i t i o ~ ~ e t t  above as sufficuient evidence of the heartle~s trait. I t  is probable 
that the nran-0'-war birds eat the young of other species also, hut we (lid not observe anything to 
substantiate this. The fact that they chase other sea birds, gannets for instance, and make them dis- 
gorge their hard-earned prey is well known, but I war not fortunate enough to see the111 do this. One 
bird whicbh I frightened excessively disgorged over the side of its nest a mass of squitl~, which are 
the staple of diet among all larger sea birds, Srrki cyunopu perhaps excepted. 

When roused fro111 the nest the birds have some diffirulty in rising, especially the nlales with 
swo1lt.11 throats, and will sprawl over the bushes in a very awkward manner. But once-awing they 
are perfectly at  home and pail off with ease, the cardinal "balloon" of the males swaying from side to 
side. Their appearance, as they soar aloft with this impedimenturn, can be lllore readily inlagined 
than described. I suppose there is a tenlptation with everyone who hau observed man-<)'-war birds 
on the wing to wax eloquent. But certainly in this art of soaring they are deserving of any nreed of 
praise which we n ~ a y  bestow. To nraintrtin any co~itinuous sailing the albatrosses need a fresh breeze, 
and they always lnove with cwnaiderable rapidity. Not so with the frigate birds, however: on com- 
paratively calm days they are able to rest on  notionl less wing or slowly to describe circles high in air. 
Some wind or nrotion of air is of course always neceewary, but they seen1 to be able to do with a n~ini- 
mum arrlount. They frequently rise ho high that one can scarcely detect tlrenl against the shin~lnering 
blue of the tropical sky. Sucldenly sonle individual aloft takes a notion to descend, and promptly 
tloes so by a series of long leaps or swoops that make one fairly dizzy. I t  is a pleasant occ.t~pation to 
watch them soaring about the ~nastheads, when the peculiarly short " a r ~ n "  and "forearm" and 
tiisproportionately long quills are seen to ativantage; anti their deeply forked tails, likewise, which 
help to keep then1 balanred, and which open and shut occasior~ally like a pair of shear*. Their feet 
are slrtall and their legs weak, so that although still totipalmate they never alight on the water, but 
pick up floating bits of food as they swoop tlo\vn in a broad parabolic curve. They can judge distance 
so accurately that no disturl ante is created when the object is seized. 

On Laysan this good judgment was nrade use of u hen the birds drank from a sniall pond. They 
flew bark a r ~ d  forth, about 20 feet above the water, then suddenly darted dounward in a long curve, 
ant1 when directly over the surface, like a flash bent the head down, dropped the lower mandible, 
and scooped up a little water. I observed some with distended pouc-hes performing in this way, and 
each time they came down the sac would plow a little wake. 

We found tnan-0'-war birds a t  French Frigate Shoals in considerhble abundance, and on a tall rock 
south of the shoals proper they were particularly plentiful. Also on Nerker we en(-ounteretl them, nest- 
ing mainly on bushes scattered over the surnniit, where there were large colonies. A few had nesB on 
the rocks, generally on jotting crags. Mr. Snyder photographed a fernale sitting bolt upright with 
her wings spread out and tail bent back for a rest, apparently nrlnning herself. While we lay at  anchor 
off the south eide of the rock a flock of immature white-headed, t)rown-breltclted birds sailed leisurely 
I~ack and forth abont the ~nastheade, inspevtipg the flapping pennant, which they occ.asionally tried to 
seize. I here saw it bird carrying a splinter of wood in an ainiless way, as if uncertain of it# utility, 
yet nnwilling to release it. The stomach of one of these hirtls contained a flying-fish. 

At Bird Island the species is abundant, nesting on bushes over the steep south slope of the  noun- 
tairr. On our second visit, early in ilupust, they \+ere still to he seen in ronsiderablr numbers. 

Anaa laysaneneis. Ltr!lstr~r Il'etrl. 

. l ~ ~ ~ i ~ l ~ t ~ ~ ~ ~ i r ~ ~ r ~ u ~ ~  Rvtlis(~tiil(i, HIIII. H r i t .  Orti. Club, No, I V ,  189:%, 1). XVII. 

I t  is surprising that an islet sc-arcely :l lrtiles in its longest,dimensiolr should harbor a pecsuliar 
species of the genus . I t m ~ .  The birds themse1vr.s are scarcely less peculiar than their distribution. 
Most of 11s picture ducks as atnong the wariest of wild fowl, but  the Laysall teal, though not exactly 
tame, are at  any rate quite unsophisticated. These birds congregate in greatest nunibers about 8 little 
rush-bordered fresh-water pond, ~nentioned in the narrative. Here we rould find then1 a t  any tiule, 
standing usually on a little pile of rock8 near the center. When d i s t u r l ~ d  near &ore-they cluietly 
swam out to their rock and sunnet1 thelnsrlves by the hour. We saw the durks albo on other parts of 

F.C'B.lSQIY, 1't.S-3 
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the island. Near the habitations there was a pair which probably had a nest in the vicinity. One of 
these used to corrie up  to the house after nightfall and walk about like a barnyard fowl. Mr. Schlem- 
mer said it was searching for millers. 

The stornac*h of a male collected near the pond was gorged with small flies resembling the c-olrt- 
Ition housefly. Although these duc-ks ran fly perfectly well they ordinarily did riot take wing until 
approached within a few rods, and then never went far. They much prefer to walk, and we usecl to 
see then] strolling about in pairs, or even threes. I n  this way they pick up their food as they go along. 
We never saw any teal near the ocean, and it  is probable they never s w i p  in salt water. 

We were fortunate enough to discover one nest within a couple of rods of the pond, placed under 
a thick rhenopodium bush. Six eg@ of the palest green rested in a shallow bowl, formed of long dry 
j~incus stems. The hollow was a little ov:r 5 inches in diameter. As I wished, if possible, to secure 
a picture of the female, I photographed the eggs and left then1 till the following morning. When I 
returned to the nest, however, three of the eggs had hatched, one young was half out, another egg 
picked, and only the sixth renrained whole. I n  shape the egg is a blunt ovate and measures 55 by 38 
~nilli~neters. Two days later (May H I )  Mr. Snyder saw three olcl birdn with broods, one of which 
touk to the pond. I also saw a young one swimming about, the motlier being hidden somiewhere in 
the tangle of prasaea. (Figs. 47, 48.) 

The Laysan teal is, of all the birds on the island, the one most likelv to beexterminated when the 
present favorable r6girne comes to an end. There are probably lese than a hundred of this species 
now living. I shall not presunie to say what keeps their numbers so in check, but it  rnay be pregata 
cccl~tiln. Cata running wild over the island would soon finish them, and the mongoose would do the 
%me. 

Porzanula palmeri. Laysar~ Rail. 

W~rumula  p a l w i  Frowhawk. Annals arid Mag. Nut. Hist., rx, 1892, p. 247. 

The Laysan rail is a wide-awake, inquisitive little creature, with an insatiable thirst for firat-hand 
knowledge. I t  i~ one of tlie most naive, unsophisticated, and wholly unsuspicious birds in the whole 
avian c.atalogue. A t  tiriielr it is confiding and familiar in deportment, yet a t  others holdsaloof with some 
show of reserve. I t  will occaaiorially hide behind a bunch of grass, a~ if afraid, and then suddenly 
caome forth with entire change of demeanor and examine the intruder with critical eye. One can never 
tell just how he will he received by the next rail. Often they scurryaway, as if pursued by a bite noir, 
but an insect will stop them in their mad career, and, having partaken of the interruption, they seem 
to forget their former fright and walk about stretching their necks in a highly inquisitive manner. I t  
is evident that they are incapable of pursuing a train of thought for more than an instant. Their ideas 
wen1 to flash by in kaleidoscopic succession and within a minute they make as many false starts as a 
healthy nionkey. One can scarcely imagine more amusing and foolish little birds than these. 

The rails are everywhere on 1,aysan in great numbers. Nearly every bunch of grass seemed to 
harbor a pair. They probably have no enemies of any importance, and the only check to their 
increase is space and foot1 supply. A man.0'-war bird may pick one up now ancl then, but I did not 
ol)aerve this. Yet the rails like to slink about in the shade of grass tussocks, or bushes, much in the 
same way that a chipmuck seeks the shadow of a log in preference to crossing a bright, Hunny space. 
This trait suggesktl the idea that they might have winged enetiiies. However, if I~usi~less calls, the 
crakes exhibit no reluctance to corne out into the snnlight, eapecbially after food, and perhaps it is the 
hot sun that causes them to retire to cooler byways. 

The best time to observe the rail id (luring the lrlornirlg or evening hours. Even a t  noon there 
are a great many abroad and they are only coln~)aratively less abundant. They spend the greater part 
of their time creeping mouse-like in ant1 out of nooks ant1 crannies, as if trying to satisfy their genius 
for exploration. Old petrel burrows fallen in, low-bending bushea, arid grass tufts are searched with 
care and precision in this unending quest. As they walk their heads are thrust forward from side to 
aide, the very 8c3rne of inqui~itivr interest. If I vtretrhed orit on the grouncl with 111y head under a 
t>t~sh, and viewed the lantlscbalw fro111 the rail'n point of view, in  a very short time one would appear 
and fix ita bright reti eyes on me, as if  d o u h t f ~ ~ l  of the propriety of purnuing acquaintance. They usetl 
sometimes to come up and peer a t  my shoes, with one foot poised in air like a barnyard fowl. 
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Scarcely a thing escapes their notice. The ~uiallest spider or beetle is snapped up with as nluch 
avidity us a more conspicuous seed. We caught all our specinlens with an ordinary clip net. IJsually 
it was merely necessary to place the net on thegroond edgewise, when presently a rail wor~ld make iB  
appearance and proceed to examine the new phenomenon a t  close range. Sometirnes they would fairly 
walk into the net. 

In  strolling through the brush we could hear them calling on all sides. Their "song" is a 
plaintive, high-keyed little rattle, which resembles remotely an alarm clock with a muffled bell or 
pebbles ricocheting on a glass roof.(' I have seen thern standing under bushes in the shade rattling 
away in this manner with swollen throats and bills slightly opened. I once saw two approarh eavh 
other with feathers erect, and when c*lose together begin rattling in each other's face. Then they 
suddenly ceased and slunk away it1 opposite directions. At the house the little rails walked about the 
piazza in search of food, with far letcs fear than the chickens, and while Mr. Snyder and I were pre- 
paring np bcimens it wm no unc8ornmon event to have a rail under our chairs in unobtrusive search for 
fallen bitu of meat. They took no notice of the shearwaters and albatrosses. I observed two in a 
lively-serpentine chase about a young albatross's legs,. the big creature appearing like an uncouth 
 tammo moth above the trim little rails. 

They do not seem to exhibit any desire to fly, probably having learned from experience thattheir 
wings are no longer to be relied upon. I have only seen thern spread their wings when hopping u p  
to a perch or when running fast, and then they made no attempt to rise off the ground. Their food 
consists of s~nal l  insech, seeds, green material, and eggs. Their beaks are weak, and I doubt if they 
ran break any  seabird^' eggs, except the thinner shelled ones of the terns. I did not myself we  the 
rail actually puncture an egg, but in the "Avifauna of Laytcan," the following note front Henry 
Palmer's ciiary is of interest. " While out this morning both my assistant and I saw a little rail break 
and eat an egg. We had disturbed from its nest a noddy (rlnoua) . Immediately the rail ran up and 
began to strike a t  the egg shell with its bill, but the egg being large and hard he was quite a long time 
before making a hole. The rail would jump high into the air, ant1 come down with all its force on 
the egg, until i t  accomplished the task, which once done the egg wm soon emptied. By this time the 
tern came back and gave chase, but in vain." (Pt. 1, p. x.) 

Mr. Snyder soon found that he had only to break a tern's egg and place it in the open, when a 
rail would appear and begin to eat it. I n  this way it was not difficult to secure good photographs. 
I'orzanulas lurk about the outskirts of tern settlements all the time, and I had once to frighten one 
from a tropic bird's nest while attempting to photograph the egg I also saw a rail ruffle its feathers 
and rush a t  three telespizas, driving them frorn a B e n u  egg on which they were feeding. The rail then 
set to and finished the repaat, dragging the ernbryo about in a vain attempt to swallow it. With such 
habits, it is diffic-nlt to see how these creatures can ever seriously be at  a loss to find food. (Fig. 45. ) 

We found the rails' nests in two different situations, which, however, were fnndamentally alike. 
Among the tangled and matted juncus, not far from the lagoon, the nests were very abundant. One 
had only to walk along and watch where the rails ran out from between the wtc~~ns, when the nest 
c-ould be eavily found. I t  is ])laced on the grountf a t  the end of a tunnel or runway, about 5 or 6 
inches long, hollowed out of dried juncus leaves, and is a roundish cavity lined al~ove and on all sidea, 
except the little entrance way, with soft dried sterns. The eggs are depositetl in a little bowl-shaped 
hollow, about four inches in diameter. We found several wets of threes and a few of twoli. The egm 
are large in proportion to the bird, a typival speci~rten measuring 31 t ~ y  21 111111. They do not vary more 
than a millimeter from this size. Occasiorially one i8 slightly longer and wider. In c-ontour they are 
bluntly ovate or elliptic-al ovate. (Figs. 46, 52.) 

The ground color is a pale olive buff, c+losely spotted with pale clay color or raw sienna, and faint 
lilac pray. The rnacrllatiorls are (1irrtril)utetl fairly evenly over the egg, hut in some spcbcimens seem 
rnorr crowded a t  the broader end. The clay color is brightest and seems to predominate. The speci- 
nlens vary in the relative closeness and size of the spottine, the flecks being larger and more scattered 
in a few exa~nples. None of our sperimens present the creamy buff ground-color mentioned by Roths 
child, or fignrt~tl in his " Avifauna of Layman." Oum are distinctly greenish. One eKp; in the collection 
instrat1 of being s~nooth is ttecidectly rough all over, and the spots are crowded to the larger end, k i n g  
rnacir indistinct by a final layer of lirne. 

-- - . -- - - - 

nThe latter compnrinon ix made by Mr. Fmwhnwk, Annaln and Mag. Nat. Hist., IX.  p. 248. 



802 BULLETIN ov THE UNITN:D STATES FISH C ~ M M I H H I O N  

The rails also build their nests near the grollnd in big grms tussocks. I11 this por i t io~~ the nest i~ 
rlsually tnore pretentious, being hollowed orit of a ~nass  of (tried gras ,  stems, and leaves, ant1 is lined 
with finer shredded stems, mixed with a stnall atriount of down from young albatrosses. Such nests are 
(~ol~tt~lonest along the border of the t~nshy grass area near the lagoon. Whenever visited, the few nests 
always (contained oltl birds. As the greater part of the rails collected were ~naleh, it i~ prol~able that 
tile fenlaled were keeping rattier colose to Ilome. We found no young, and all the eggs c.ollecbted were 
fresh. The young apparently begin to hatch about the n~iddle of June. 

The following episode illustrates very forci1)ly the fearlessness of these rails. While photograpliing 
a nest I propped back the mans of jnncus stems which obscured it. The camera was only 2 feet away, 
ant1 (luring the adjusting of apparatus the rail crept onto the nest and energetically began to cover 
hereelf with the soft lining. After photographing her several tinlea, I lifted her off, but aln~oat at 
once she slipped hack again and ~e t t l ed  down contentedly. Then with the dark cloth I persuaded 
her to retire to the tall grass near at hand. I hastened back to the camera, but on turning perceived 
II IY rail skipping across tlte flattened juncus in hot pursuit, and I was able to make only a hasty 
inspecstion of the ground glass before she had settled on the nest again. (Fig. 44.) 

Porzctnu1a~)almrri is prculiar t,) Laysan. Its appearance ntrongly suggesb a pale brownish I'orzta~tl 
'j(i7r~uicer~~ix. I t  is highly probable that the 1,aynan bird originated frotn some for111 closely allied to 
,jn~rzttir.rnsia, if not from the itlentical species. Pennukr, of the i ~ l a n d  of Hawaii. presumably had. a 
similar origin frotr~ accider~tal ~nigrarlts. 

Though provided with wings, the Laysan birr1 titla lost the power of flight, becauw its c-hange of 
habits and the proximity of food in the colonized islantl have rnade the use of wings no longer 
neceesary. Why the original migrants never left the island, an the gol(le11 plovers do now, is difficult 
to c~or~jerture, unless, driven on by the strong northeast trades, they were so c*ornpletely worn out and 
lost that they never cared to abantlon the welcome land. This  suggest^ that the original colonists riiay 
have heen iniinature I~irtls which joined flo1.k~ of rnore or leas regular migrants Co the Hawaiian group. 

We 1)roaght away 16 s1)ecitnenw-l0males and (i females. These present 110 n~arked variation, 
with the exception of one female, which is relnarkably paler than the other specinlens, besides 
possessing a stouter bill and larger legs and feet. In the ordinary birds the top of head, back, scapulars, 
rides, and flanks are xandy k)rown, marked on head and back with very dark-brown lanceolate shaft 
streaks. The outer edges of the feathera of the 1)ac.k and flanks are also sparsely ntreaked with white. 
The wings are the Hame color as back, except that the shaft streaks are lighter or almost wanting. 
The lower surface, sides of head, and a line over each eye are slaty gray, rather deep in the less worn 
specimens, and oc-c-arionally brownish atmut the breast from an infusion from the sides of neck. The 
a1)normal specimen has the ground color of the top of head, back, etc., a cream buff, very pale on the 
wings. The streaks are represented by illy defineti and uneven spots of light wood or brocolli brown, 
which are darker and more definite on the head. The under parts are conspicuously paler than those of 
the rior~rial hirtl and the bill and feet are paler. This specimen was taken by Prof. C. C. Nutting, ant1 
was theorlly unusual individual noted, although we rnust have seen many hundred birds a t  c l o ~ e  range. 
The size of an average rail is: length about 150 Inm.; wing, 54; tail, 24; culmen, 19; niiddle toe, 34. 

It  is of the u t ~ r ~ o s t  irr~portance that neither the Inongoose, cat, or pig ever be taken to Laysan. 
The first two partit.nlarly would make short work of this moet interesting bird. So long aa the islantl 
in in as gotd hands as at  present, this will not happen. I t  is likely to be brought ahout by ignorance 
rather than by malice. One can easily see how the pig might be taken ashore for food and eventually 
run wild to the almost certain clestruc-tion of the aea-bird population. 

SCOLOPACIDW. 

Heteractitis incanus. Wtrr~deririg 7 i~ t l~r ;  Ulili. 

S c 3 0 1 0 ~ ~ a ~  iricicnuu Omelin, dynt. Nnt., I ,  i i ,  1,788, 1). (i5X 

On J,aynan thie bird waa the least c o n ~ ~ n o n  of tlle lrligrarlts. We generally saw a few every day 
wading in the shallow water of tile lagoon, yiealling slrlitll flies and possibly brine shrimps (ilrtemin?) 
also. IJsuaIly the  pet-ien was seen alorie. I Naw alflo one or two on Necker Island, feeding among the 
rocsks jr~s$ above the surf. 

In  "Birds of the tlawaiian Islands," 1). 92, Mr. H e n ~ h a w  sayn: "The ulili i~ a permanent inhabitant 
of the Hawaiian Islands, frequenting the rocky shores of all menibere of the group, as, indeed, it does 
of the Pac.ific8 islands generally. * * * Apparently the ulili never nests on the islands, and about 
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April or May the greater number accompany the plover in their northern flight. Before they depart, 
nlany of the outgoing ulili assunle the barred pluoiage, which is rhamteristic, of the nuptial season. 
Wqile nlost go, many re~riain, the latter being the irnoiature birds and the weaklings. At all events, 
those that remain retain the imnratare or winter dress and show not the slightest inclination to breed. 

"About the middle or the latter part of August the return migrants begin to appear, and it i n  
noticeable that the first co~nera are adults, chiefly males and still in nuptial dress, which, however, 1s 
now sorr~ewhat worn md faded. Very Boon after their arrival they begin the fall molt, tmd by the 
middle of September individual birds are to he fo r i~~d  that show hut a few barred feathers and have 
nearly donned the full winter suit." 

Our specimen, I,aysan, May 18, is in breeding plu~nage. 

Numonius tahitiensis.  Hrislle-tltigh~d CZLrlerl); Kioea. 

\r-olopax tahitienaiw Gmeltn, Syut. Nat., I ,  ii. 788, p. tj.56 

We found the bristle-thighed curlews on Laysan in s~riall flocks, wI1ic.h usually either stayed 
around the frenh-water pond or scattered over the sedgy slopes near the sea to feed. They were fairly 
tame ant1 allowed us to approacl~ tlreru, aud wt~en frightened did not fly any great distance. None 
of these birds were breeding. Speaking for Hawaii, Mr. Henshaw says: 

" I  feel sure that the large ~ ~ ~ a j o r i t y  of thew c-rrrlew make their appearance in September a~i t l  
October, and I have little doubt that they come from Alltrrkan breeding-grounds wlth the kolea (Chn- 
r(/~IrI't~s (lorninicua f t i l i ) ~ ~ ~ )  ant1 the akekeke (Arr~taria interpres) . Yet 1 an1 not prepared to w e r t  that 
the kioea does not a t  leaat occ*wionally nest upon the islands." (Fig. 42.) 

Charadrius  dominicus fulvus. Pacjfi(- (J'oltl~it Plor~r; Kolen. 

Chnmtlnuuftilau8 (imelln, S y ~ t .  Nat., I,  i i ,  17M, p. Hn7. 

These plovers were c-omrnon on h y s a n ,  where they were forinil in florkn rrt~ar tlie lagoon. I 
noted a few also a t  Bird Idand. A11 were in the winter plt~u~age. 

Accordi~ly to Mr. Ilenshaw, the kolea leave Hawaii for Alaaka in April and May and the Arst- 
colrlers return about the rrlitldle of Angust. A certain proportion of imunature birds anti  cripple^ 
relnain the entire summer in the irlands. 

Arenar ia  interpres .  lbrnxtone; rlhkeke. 

TI.L'VLII(I i?rle,pree Linn., Syst. Nat., ed. 10, r ,  17M, p. 148. 

This species was abundant on Laysan, especially near the lagoon, where it waa to be seen in floekn 
at all times dnring our stay. I Raw also a few on Necker Island. 

Mr. Henshaw writes: 
"The first stragglers put in an appearance about the middle of August. I n  1900 I shot some 

twt?nty of thew first-comers, and to my great surprise foulld all of the111 plulnp ant1 in tine order for 
the table, while mme were very fat indeed. All these, birds, with one exc.eption, were fr~lly adult, and the 
n~ajority were males. Moreover, they were in much the same pluniage as when they left for Alaska in 
May; that is, they were in tlie red ant1 t)lack plurrrage, characteristic of tire n ~ ~ p t i a l  season. The yoring 
I,irtln (lid not bepin to appear till a t  leant a fortnight later, and when they came were thin ant1 poor."a 

Himatione freethi.  Imy~czn Honr,tl-eder. 

ffimritione,fmithll Rothechild. Annals ~ n d  Magazine Nut. Hiut., x, 1W.2, p. 109. 

The honey-eabr is the least abundant of the Laysan land birds. It  is by no means rare, however, 
for in a short walk we were always able to see plenty of them. Their bright scarlet Plr~inllge rendera 
thetir esperially ronspiruous aa they flit shout anlid the soft green of the chenopoctiur~i hnsltw, and very 
- - -- --- - -- - 

(1 Ninlr o f  t l ~ e  Hawuiian lalands, 1W2, p. 87. 
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attractive creatures they are on such a curious island aa I ~ y m n .  The species is peculiar to t.he islet, 
but is closely related to the apapane (Himatione srtnyrcinea), found throughout the main Hawaiian group. 
Frorn this forrn the Laysar~ t)ird diffew in its shorter bill arid lighter colors, being a scarlet vermilion, 
brightest on c-rown, with abdomen sepia, under tail-coverk very pale brown, primaries and tail dark 
sepia, almost black, edged with buffy, and secondaries brown edged with huffy antl vermilion. On 
the other hand the apapane is a dark crimson, and the primaries arid tail are black, the belly white. 

This brilliant little bird is found all over the island, hut is iilost abundant in tlie interior among 
the tall grass and low bushes, bordering the open stretches near the lagoon, where all the lantl birds 
seetn fond of congregating. Its favorite nenting-place is this same area, and the proxiniity of broad 
patches, acres in fact, of a prostrate succ~ulent portulaca with yellow and a ~esuvium with pink 
flowers has many attractions for tlie honey-eaters. Here they rnay be found throughout the t h y  
u~allcing around after slnall insects or drinking honey fro111 the blomoms. The brush-like torigrie of the 
himatione rendem the gathering of honey an ecny task. I t  is not uncorninon to see one go fronn flower 
to flower and insert its bill between the petals of a nearly blown bud with a certain rapidity antl 
precisio~i which ~uggests a hummingbird, except of courM the fact that the hiinatione is on itcr feet. 

I have ohserved them catching tiny, green, and hence protectively colored, caterpillars from 
Chenopodium sanrln>icheurn, a plant very abundant in the interior of the ielarid. They are also fond of 
a small brownish-gray moth or " ~niller," which abounds on the island to the point of distraction. 
While we were a t  lunch, on several different occasions, a himatione flew in and extracted moths from 
a crack between boards. I t  then grasped the miller with one foot, after the manner of a bird of prey, 
clinging with the other to the rough hoard wall, ant1 ate the soft parts. After a few moments the 
still fluttering victim was released, ant1 the tlestr~ictive search for moths resumed. I t  hecame evident 
that the inillers, relieved of important parts of their an atom,^, did not thrive after such treatment. 

The nests provecl wore difficult't,~ find than those of .lcrocephalua. In  fact we discovered only 
one, placed in the middle of a graas tuft about 2 feet from the ground. This contained but a eingle 
egg, though a nest which Mr. Schlemmer gave to us contained four. The structure is loorely lriade of 
fine gram and rootlets, and the bowl, 24 inches across by 1 deep, is lined with fine rootlets and broa n 
down from young albatromes (Diomedea immutrzbilix). There are no white feathers in the lining, thrip 
iliaking the structure at  once distinguishable from the nest of the miller-bird. The ovate egg in pure 
lusterlem white, blotched and spotted at  the large end with grayish vinaceous, antl with fewer light 
and tiark spote of Prout's brown. A typical egg mmeaflurrxs 18 by 13.75 millimetern. (Fig. 51.) 

The sexes are alike. Seven specimens without regard to sex are somewhat lighter than six othem, 
or a t  least have rriore yellow in the 1)rilliaiit scarlet vermilion. I t  is not improbable that the f i r ~ t  ~ e t  
are birds of the previous year, while the deeper cvolored ones are in the fully adult plumage. The bill, 
wings, ancl tail of the fearales are a trifle flhorter than those of the inale specimens. The plate in 
Rothschild's " Avifauna of I ~ y r a n "  reprewnta this spec-ies far too pale and gives cn erroneous idea of 
the color of the bird. 

Telespiza cantane. I~~?jxnn Finch. 
T r l ~ 8 p p u  c n s l ( t ~ ~ . .  Wllu,n, Ibis, 1890, p. 341, pl. Ix. 

The Layaan "finch " is quite fearless and unsuspicious. I t  is also ~ a u c y  to a 111arked degree, ancl 
ignores the presence of man when he  i~ peaceably disposed. Orie can riot walk ariywhere without 
encountering then1 singly or in little flocks, diligently searching for food alnoriR the bushes, or out in 
the open. When disturbed they eye the intruder with interest or half in dtml)t and utter their low, 
~nellow, linnet-like call. They do not fly far, but prefer to alight soon, and rrin along the gronnd, or 
elude pumuit by suddenly crouching under a grass tussock. 

They are not particular aa to food, but are fond of the soft parts of grass sterns, tender shoots of 
bushes, seeds, and especially of eggs. I ~ a w  a pair fly to the egg of a Sterna lunata immediately after 
the birdkad been dlaturbed IT my approach. One of them opened the egg with a few s t i o k e ~  of itr 
Iwak and hegan to feed a t  oiwe, although I was h a ~ t i l y  adjusting a camera only a few feet away. Nor 
ditl the removing of some rocks which obscur6(1 the view bother them greatly, for they only hopped 
out of reach and the protSess with equanimity, resr~ming their repast as scrim as I had finished. 
Rut presently a rail appeared and angrily drove them off, appropriatirig the egg for himself. .The 
"finches" were common in the vicinity of the house, and hopped about the piazza in a very fam~liar 
way. While 1 was preparing specimens one came aeveral times and lit on a table within a few feet 
ant1 explow~l my belongings. 
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The Telegiza is the best songater on the island, and a number werecbaptureti by officers and seamen 
of the ..Llh&ronn for cage birds. One which war kept in the laboratory on boarel made sach good use of 
hin vocal powem that it  was sometimes necessary to give him more space on deck for the perforn~anre. 

The favorite nesting site is in the middle of a big tussocak of graas, somewhat nearer the ground 
tllan the situations of the IIinicctionr and -1rrocephtakur nests. The species also buildn in c~henopodium 
bushes. We found several nests in grass clumps bordering the open near the lagoon-a location very 
popular with both hitnationes and nliller-birds-and in each case tlie nest was wedged in the center of 
the tussock, well hidden by the tall grass ~tenis.  I t  is made of rootleu, twiga, and coarse grass, and 
the whole structure is rather looeely put together. The shallow c3rlp is 2# in(-heu in diameter and is 
lined with shredded g m s .  

Three eggs are laid, though we fountl some nests with iriconlplete sets of two. All were fresh. 
A rather large specimen measures 24 Ily 18 millimetern. I t  i~ somewhat bluntly ovate, of a lusterless 
white, with small blotches and spots of light sepia and lilac gray, crowded toward the blunt end and 
very nparingly present on the acute half. Another egg of the same set of three is sn~aller, measuring 
22.5 by 17.5 millimeters. The third egg is a trifle smaller still, and hau the npottingdistribnted evenly 
over the whole surface. .4n example fro111 a set of two is plentifully blotchetl with lilac gray a t  the 
blunt end ant1 sparsely spotted with dark Prout's t)rown, giving it  a rather unu~ual  appearance. 
Some eggs have the spob relatively large (2   nill lit net em in diameter); in  others they are very small. 
Ocmaionally an egg presents a t  the blunt end one or two dark lines. There is great variation in size 
and c~olor, and some eggs are as small as 21 by 15 millimeters. 

M'e collected 24 individuals of this species. The adult and subadult plumages are quite different, 
and led Mr. Walter Rothschild to describe the fully matured bird as Teleapiza j a v i ~ . ~ i ~ ~ r u .  For 
descriptions of this species see any of the works cited in the introduction, especially the "Avifauna 
of Laysan," which gives excellent colored plates of Imth adult (mch nomine ".flatrieuimc~") and 
" immature "  plumage^ ( 8 .  n. " ccrnlnns" ). Of the 24 specimens 11 are adult males in the bright yellow 
plumage, with back not streaked. One adult inale is about midway between the two plumages, having 
msumed the "yellow stage," except on back, wine ,  and tail. Five other males are in the immature 
streaked plumage, but one is much yellower than the others. All thene five are much lxiore worn 
than birds i s  the yellow plurnage. All the sitting birds I noted were in streaked dreacr, similar to 
the one shown in the photograph. (Fip.  49, 50.) 

Of seven feriiales three are in the immature ~treaked stage and are all a trifle paler over the yellow 
area than males in a siniilar stage. The other four are halfway between the "adult" and the 
"immature" stages. Had not Mr. Rothschild expressly stated that the sexes are alike in fully adult 
plulnage, I would have considered three of these birds in the final plumage. The back is streaked 
like the immature niales and top of head to less extent. The yellow of rest of head, and hwast, whicah 
is not streaked, is more greenish than that of the adult male and leas extended over ahdomen and 
flanks. The flanks are light brownish and sparsely streaked. If the adult female is exactly like the 
rnale, these four specimens form a beautitul connecting link between the two plr~mages. We rollectecl 
no females similar to the adult males. I believe the jriven~l plumage is worn a year, till after the Amt 
nesting sraaon, when the intermediate phase is arsu~r~ed.  Jant how long that in worn is hard to tell, 
Ijut I cloi11)t if the fully aclult pl~image is gained till the birtl i~ in its third year. 

Acrocephalu~ familiaris. Miller Bird. 

'krfnrrfamiliarin ~otharhild, Annnlu and M&gaxlne Nat. Hist., x, 18V2, p. 109. 

The warbler is locally known as the r~iiller bird on account of ita fondness for "millers," or grayish 
brown moths, which abound on Laysan. It is peculiar to Laysaa Island, and singrilarly enough the 
genue is not found in the Hawaiian group proper, to the eastward. 

Acroc.qhalua "c~omprises a well-marked group of birds fanliliarly known as Reed-Warblers, and is 
distinguished by the possession of a very minute bastard primary and a moderately rounded tail. 
The hatarel primary is so niinute that in adult birds i t  does not usually extend as fgr ar the primary 
covertn. I n  birds of the year, and in one or two species nlightly aberrant in this respect, i t  is usually 
~omewhat  longer, oc.caaionally extencling beyolid theni. * " * The bill is typically love 
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depressed, ant1 broad at  the base, with motlerately (leveloped rictal bristlen. * * * The general 
c*olor of the plumage is more or l e ~ s  ur~ifor~n brown, sornetimes olive brown, souletinlea ruwet brown, 
gradually fading, m the plumage lecomes abraded, into a neutral brown or dust k)rown, not iriaptly 
tlescrikd as ntweurrt color. 

"Most of these birds are ~rligratory and molt twice in the year, shortly before each journey. 
Their breeding range extends over the whole of the central and southern Pala.arctic Region, but only 
one npecies extends as far north ay the Arctic circle. They winter in the tropical regions of Africa 
and Asia, and are espec.ially corrilrion in the islands of the Malay Archipelago. Two species appar- 
ently migrate south instead of north to breed, and resort to the Rwamps of Australia for that purpose. 
Two other specieu appear to be nonmigratory--one having found a permanent home in South Africa 
and the othera in the Caroline Islands of the Pacific. ' b 

I t  is not difficult to conjecture how 1,aysan became colonized by the original Acroceplmlu~, ay the 
Oaroline Islands form a convenient mid-station from the Malay Archipelago. It  in singular, however, 
that the genus did riot secure a foothold in the large  island^ of the group-Kauai, for instance. 
Acroccpktrlm xyrinx is said to occur only on J'onap6, one of the ~nont easterly of the Caroline I~lands,  
where it  is resident. Thus, in a genus of niarked propensities for migrating, i t  is of interest to find a 
few species so restricted and conservative, as it  were. 

The miller bird is one of the most abundant of the four strictly land bird3 peruliar to Laysan. In  
the cool of the nlorning or in late afternoon it  is Peen to b e ~ t  advantage, for then it is very active and 
at  times musical. During the heated portion of the day, following the c+ustom of our wood warblers 
of North America, it  retires, to remain hidden among k)u~hes or in the tall tufts of grass where it# nest 
is made. The species, like others on the island, in quite fearlea. One liaq no difficulty in 
approaching close to the active little creatures, e~pecially near the nest, though, as is natural, they 
evi11c.e sorrie doubt at  first. With a little patience I was able to Becure a photograph, although neither 
rtryself nor the carnera, within a few feet of the nest, were at  all concealed. (Fig. 43.) 

dcrocephrrlua always appears busy. I t  is fond of moths and other insects, and drags the former 
from their hiding-placea with rriuch skill. I t  i~ not averse to the habitationn on the island and rriay 
be seen with the hirnationes assiduously hunting for ~riillern about piazzas and outhouses, proueruting 
the search even into the room*. One of ~ t s  favorite feeding-places is over stretches of prostrate portu- 
l a m ,  near the lagoon, where it gleans small caterpillars from the herbage in considerable numbers. 

They nest r~sually in big tufts of bushy grays, and like the other land birds congregate in greatest 
nunibem along the inner edge of the bush-grass area near the lagoon. We discovered only two nests 
with eggs, but niany empty ones apparently just ready for eggs Each nest wap placed in the rriiddle 
of a large bunch of g m ~  about 2 feet from the ground. The structure itself is composed of dried gram 
n tem~ and blades, fine rootletu, white albatross feathrra. The bowl is 1 inches wide by the same depth, 
and the diarneter of the mouth is somewhat lesll than that of the interior, so that the edges of tlie 
cup overhang a little. I t  is lined with fine rootleh, shredded grass, and white albatr08~ feathers, the 
last being a very characteristic feature of all nests, so that the miller birds probably began very long 
ago to make use of this convenient material. Occasionally a trace of down was found on the inside. 
The outer portion of the nest is rather loonely held together, and forms a ~ l o k m ~ e  rnam 34 inchm in 
diameter. 

The eggs differ confliderably both in size and coloration, one being as srrn~ll as 19 by 14 mrn, ant1 
another as large as 22 by I5 mm. The ground color varies from very pale olive buff through greenish 
white to alnlost pure white. I n  one speci~rien the markings are olive 1)lotches and  pots of various 
intensities crowded a t  the blunt end, and likewise very tiny lines and specks ncattered all over the egg. 
Another example is paler, blotched with olive and drab, and with minute specks. Two out of the five 
eggs lack the tiny specks. 
- - - - - - -- -- - - 

11 Acrocephalue iiyrfna ( Kittlitz) Ponap6. 
hCat. B~rds Brit. MUH. (Yeebohm) v, 1881, p. 87. (Wrftte~l before Acrocephaluafarnil~arirr W&H d l ~ ~ o v e r d . )  



APPENDIX. 

The following are additional irregular visitants recorded fl-om Ilaysan hy Dr. H. 
S(.hauinuland (Droi iNj,ncztr (off r;lret. fi%rtrllrnin~c.l, Bremen, 1899) ltnd quoted in 
Mothschild's A?dftstc~rn qf Lcxy,urrlt, Hryan's Zi;:c/ to thp  bird^ of the IIalanik), (:role/,, 
and Henshaw's Bi7*& qf the / l irtoai?h~ Lv.ulur~ti~s. Srhauinsland's names are in 
brackets (1. c., p. 101). Schauinsland did not l i ~ t  ilttns hoxcha,~, hut a specimen 
secured by him is recordc1d I)y Rothschild. Starred species were represented 1)y 
specimens. 

*Larun gk~C~8Cf'~hq Naum. I , ( I ~ I I H  gltl I I C I I X  Rrun.] *Clangula albuoltr ( Linn.) . 
*Mtrlacrocoru~' p~logicitn Pal \ . Cr!/mophil~ts fulzcnri,tx (Linn. I .  
* A m s  Loechtcs Linn. ' * 'Il.inga crcurnincrta ( Horafield). 
*Anas a~nericnna i in~e l .  Zkinga pncifica (Couea). [ 7+ii#fgn ( I'rlidnn) trineri- 
* A n m  carolir~ertsin iilnel. [Ne t t i o~~  rrrccct.] c m ~ a  CNBB.] 

-4nccs qicerqu~dultr?t' Linn. (probably clirrcors). "Culidris urenuritr (Linn. ). 
[Qt~erquednla circitr.] *Limosa Ztrp?~orrica haucri (NHIIIII. ) . [I,. no~~:t, 

*19ptrtultr cl!/p~ata ( [,inn. ) . zenlandiz (fray.] 
*Ij(lfiltr rrcuttc ( Linn. ). I 

Since the fo r tp ing  report was written Mr. William E. Safford, of the 17. S. 
Ileparttnent of Ayric.ulture, has Irirldly mamined and identified the plants c.ollec.ted 
on Laysan. 'She following is the list: 

I . ~ Y H A N :  
(ki~ckrti8 cnl~/cu/a t~r .~  Cav. 
Sporobol~ta virqinictcn Kunth. 
ICrcrgrostin c!/no8uroidee ( Rete. ) . 
Cqperus k!/poc?rlom~s Hiliebrand. 
&'flntalttnt freycinc,tinvcum Gaud. 
Cl~evt~~podittm sto~duiclrrt~in Moq. 
Amamnl~re viridis I,. (E~l.rohlx iirit1i.q Moq. ) 
Boerhatrmin trtrandrtr I'orst. 
,Ceru~,iurn portulacnntrt~n~ Id. 
Portirlnccc Iirtrtr Sol. 

1, ~YHAN-Continued. 
Cap aria sartd?rriel~eflntt IN" 
2 k L l u s  ciatoides L. 
Ipoi~ct~a i~rsularis Stend. 
lfeliotropinnz oiru.vnnaic-tcmn L. 
A- ,wdn  k m i g i i  \'ahl. 

NECKEK IRLANI): 
Sevbanitr fomento.utc Poiret. 
l'ortulacn lrct~n Sol. 
('Ir~nopo(?i~r ni rrtrrtdniche~rn~ Moq. 



Bull.  U. S. F.  C. 1903. PLATE 2. 

1. SOOTY TERN [STERNA FULIGINOSA) AND NEST. 2. CUSTOMARY ACTIVITY OVER A LARGE COLONY OF SOOTY 
TERNS. 

3. PORTION OF A SOOTY TERN COLONY. 4. CHARACTERISTIC VIEW IN LARGE COLONY OF SOOTY 
TERNS. 

5. LOOKING NGRTH 0VE.R LAYSAN ISLAND, SHOWING WEST 6. COVE, NECKER ISLAND, SHOWING HIGHEST PEAK, 300 FEET. 
SHORE OF LAGOON. 



Bull. U. S. F. C. 1903. PLATE 3. 

7. GRAY-BACKED TERN (STERNA LUNATA)  AND YOUNG, SHOW- 

ING NESTINQ SITE AMONG LOOSE PHOSPHATE ROCK. 

HAWAIIAN TERN i MICRANUUS HAWAllENSlSl ON NEST. 

I 

R. CHICK OF STERNA LUNATA. 

10. HAWAIIAN TERN ALIGHTING ON ITS NEST 

11.  COMI 'ANY OF MICIIANOIJS HAWAIIIz.NSIS HESTINQ ON 12. THE NVDDY 1 L l l N  1 ANOUS STOLIUUSI AND NEST. 
BUSHES NEAR T H E  SHORE. 



Roll .  U. S. F. C. 1003. PLATE 4. 

'4 p 
..I_- 

. . , . , I 

., . . , ,  , a .  ,, : . \' . ,''J 

13. W H l T L  TERNS (GYGIS ALHA h l T T L l T Z l 1  NEAR T H E  "NLST."  

1.1. NEST  OF NODDY (ANOUS S1C)LIDUSI. 

1 ' )  CHARACTERISTIC " N E S T  " OF GYOIS, A [>ARE LUMP OF 

PHOSPHATE ROCK. 
lfi. ANCITHEI? " N E S T *  or GYGIS, 7 HE [+ARE LIMH OF A 

CHENOPODIUM BUSH. 

i . 1,III(;I< OF GYGI'. ALRA K ITTL ITZ I .  AROUT :I l l i \ V ' .  O I ~ U .  I s , .  i I l l .  \\'ti1 I I I (  IN  i I I:\ 1 1  \%IN<'$ ~'1111 I t I I ! . 'LN ' -  ( I t  L.*\YhAN. 



Bull .  U. 5. F. C. 1903. PLATE 5. 

I 1 I 1 

1'1. VIEW U F  A L A f l G E  COLONY OF LAYSAN ALIIATHOSSES 

ID IOMEDEA IMMUTABIL IS I :  MOSTLY YOUNG BIRDS. 

21. PORTRAIT OF  A YOUNG LAYSAN ALRATROSS. 

20. A CORNER IN  ONE OF  T H C  COLONIES OF DIOMEDEA 

IMMUTABILIS.  

22. DlnMtTDEA IMMUTABIL IS  FEEDING ITS  YOUNG-FIIIST STAC3t. 

T H E  YOUNG ASKING FOR FOOD. 

:' 1. ';I LCIND STA(.,i. IN I r F I ) IN l i  YOUNI; - -OLD 171l30 :il AmTlNO ?.I. F INAL  STAGc  IN  FECUlNU YOUNG-ARRIVAL OF t IRLAK- 

T O  DISQORQE. FAST. 



24,. SECOND STEP IN  1  H t  AL f iAT f lObh  LJANCE. 

2!,. DIOMLOCA IMMUTAI;ILIS; f l l ? S l  hTCI'S IN FAVUIIITI: DANCE 

AND "SONG." 

2 7 .  I I N A L I .  U F  UANCL  1TkIF D l l F T  :':i. A M<lRC CIIMMLIN CNDINt: OF D4NCEpONL " s l N G I N G "  1 HL 

OTHER SNAPPING BEAK.  

21. A  PAIR OF WEDGE-TAILED SHEAHWATERS ' P L l f  FINU', 30 YOUNi I  [IF 1( : .7RElATA HYI 'L IL~LICA 
CUNEATUS). 



Bull. U. S F. C. 1003, PLATE 7. 

33. PAIR OF SULA CYANUPS GUARDING YUUNO. 34. B L U E - F A C E D  BOOBY ( S U L A  CYANOPSl  A N D  YOUNQ. 



PLATE 8. 
Bull. U. S. F. C. 1903. 

37. RED-FOOTED BOOBY (SULA PISCATOR) ON NEST. 38. RED-FOOTED BOOBY. 

39. M A L E  MAN-0'-WAR BIRD (FREGATA AQUILA) W I T H  

INFLATED GULAR POUCH. 

40. MAN-0'-WAR BIRDS; FEMALE IN FOREGROUND, T W O  

MALES BEYOND, ON NESTS. 

41. CHRISTMAS ISLAND SHEARWATER (PUFFINUS NATIVITATIS) 42. BRISTLE-THIGHED CURLEWS (NUMENIUS TAHITIENSIS\. 

ON NEST. 



Bull. U .  5. F. C. 1003. 
PLATE 9. 



Bull. U. S. F. C. 1903. 
PLATE 10. 

44. LAYSAN FINCH 1TLLLSPIZA CANTANS1 AN[) NEST. 50. LAYSAN FINCH. 

5 2 .  NEST 0 1  LAYSAN HAIL  IN  GRAb:. 1 lIS!,OCK, VILWL-0 F HUM 

ABOVE. 
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NOTES ON A PORPOISE OF THE GENUS PKODE1,PHINUS 
FROM THE HAWAIlAN ISLANIIS. 

B y  FREDERICK W .  TRUE,  
Head Curator of the 1)epavtment of Biology, U. S. Natiosal Museum. 
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PORPOISE. PRODELPHINUS ATTENUATUS (GRAY) .  LENGTH, 6 FEET 



NOTES ON A PORPOISE OF ,THE .GENUS PROIIELPHINUS FROM T H E  
HAWAIIAN ISLANDS. 

BY FREDERICK W. TRUE, 
Head Curator of the Ueparlw~ent of Biology, U. S. National Museum. 

During the investigations carried on under the direction of Dr. Jordan and Dr. 
Evermann by the U. S. Fish Conlmisaion steamer Albatross in the Hawaiian Islands 
in 1901, two siecimens of a porpoise were obtained a t  Honolulu. The two heads, 
together with the pectoral fins, dorsal fin, flukes and a drawing of one of the speci- 
mens, made by Mr. A. H. Baldwin, June 7, 1901, were turned over to me by Dr. 
Jordan, with the request that I should report upon the material. 

A preliminary examination of the heads showed that they belonged to a species of 
ProAlphinus. After carefully measuring the heads and taking notes on the color- 
ation, I had the skulls extracted and cleaned. The specimen consisting of the h e ~ d  
alone was numbered 112832, U.S.N.M., and the one comprising the head, pectoral 
and dorsal fins, and flukes, 112833, U.S.N.M. Plate 1 represents No. 112833. 

No. 112832, U.S.N.M., head.-The skin of the head is cut off about 2 inches behind the eye. 
Light yellowish-gray color from farther back and below rune forward to about the line of the eye (on 
the right side) where it  is quite abruptly cut off by a darker tint which goes forward nearly to the 
stop.; The sanie occure on the left side but is much more obscure. TKe darkest of these tints is still 
lighter than the blackish color which occupies the center of the head from the stop backward. This 
blackish color forms a triangular median area with the apex a t  the stop. On the right side over the 
eye its margin is 24 inches above the eye. The snout proper is blac-kish, except on the edges, where 
it  is irregularly yellowish white with small, distinc~t, irregularly placed, quite black spots. A narrow 
band, quite black, starts from the stop, soon divides, anti, passing bark, the two divisions inclose the 
eye. The two divisions subdivide into two or three narrower lines with light lines between them. 
A similar black and a whitish tine line paw from the stop to the corner of the mouth. 

On the left side the colors are much darker and the lines are very ohcure. ' 

A fine line, lighter than the surrounding color, passes frorn each side of the blowhole to the stop. 
The light color from the pectoral region paases forward underneath on the chin to a point in the 

median line 8& inches from the tip of the mandible. I n  advance of this the under side of the mandible 
is very dark yellowish gray, almost black. On the light-gray part of the throat are numerous small, 
elliptical, dark-gray spots, the largest of which are about three-eighths of an inch long. These can be 
seen also on the dark part of the mandible. Thn lower lips are yellowish white, like the upper, with 
scattered, small, quite black, spots 

No. 11283.1, U.S.N.M., head, fins, and flukes.-The color is like that of No. 112832, but the mark- 
ings are more distinct. A hlarkish cap on the head from the stop broadening out posteriorly. The 
margin on the right side is 3 inches above the eye. Below this margin on the right side over the eye 

a The point where the convex niitline of the forehead meets the base of the beak. 

811 
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is a band of lighter pray extending down to If inches above the eye. F r o ~ r ~  thi8 band down to the 
eye and forward to the stop the color is much lighter.gray, which light coler extends forward on to 
the base of the beak. 

On the left side the only prominent light patch is at the base of the convexity of the head, about 
~llidway between the eye and stop. Under the chin the whitish color extends forward to 54 inches 
of tip of mandible. As in the other specimen, a line extends from the stop to the right eye, broadening 
out posteriorly and inclosing it. 

On the right side all the light color on the upper jaw from the eye forward, and all parts of the 
lower jaw backward to the base of the pectoral, are spotted with dark gray. The dark color of the 
anterior end of the mandible is madeup of very small blackieh spots massed together. These spots 
show also on the upper jaw, the upper lip being irregularly brownish-white and black-spotted. 

Pectorals darker than surrounding areas except at base; darker above than below and spotted on 
both sides, but the spots most distinct on the under side. Domal blackish with very o1)scure small 
darker spots, especially on the right side, having an antero-posterior direction. Fluke8 very dark gray 
above, lighter below, very obscurely spotted with darker color. Margins apparently blackish. 

The dimensions of the heads and fins are aa follows: 

I Measurement. I 

I 
.......... I .Tip of snout to stop (straight) I 

1 Ti of snout to anterior point of blow- ....................... Role (straight). 
Tip of snout to center of eye (straight 

1 Tir, of snout to comer of mouth-I 
(straight) .................... .........I 

..... 1 Breadth of snout at  stop (straight) 
I Breadth of snout midway between stop 1 

...................... and tip straight) 
J vertical depth of snout (both laws, 1 

with mouth closed) at  sto (straight). 
I Extent of lower jaw beyong the upper.l 

Length of eye.. ......................... 1 1 Anteropnerior diameter of blowho~e.~ 

No. 
112832. 
- 

mm. 
121 

314 
330 

283 
69 

43 

h.1 
6 

'22 
13 

- 

Measurement. 

mm. 
121 Transveme diameter of blowhole.. ....... 

Pectoral ti to headof humerus (ntrn~ght) 
............... Pectoral: t& to anterior inertion.. 

..... .. Pectoral, tip to posterior insertion.. ....I.. 

...... ................ Pectoral greatest breadth I . .  
Doreal. Leight from centcr of hu to tip I........ 1 
Dor~al, height from base of nouterior mar- 

I gin to tip ............... :... ............ 1 ........I 
.................. 43 Flukes from ti to tip. 
................ 1 Flukes: breadtfat base.. 

Flukes, depth of notch ................ ....... Z5 
Number of teeth .......................... 

The dimensions, in millimeters, of the two Hawaiian skulls, together with those of four other 
skulls of I*rodelphinw from the Indian Ocean, collected by Dr. W. L. Abbott,a are as follows: 

Measurement. 

Total len h ...................................... i 422 
Lengthogeak :::::::: 264 

............ Breadth of beak a t  bare of maxillnry notches.. 97 
............................. Breadth of beak a t  its middle .! 48 ................ Breadth of intermaxillre a t  middle of beak 2'2 

Greatest breadth between outer margins of intermaxillttt 
proximally ............................................... 70 ............................. Length of superior tooth line.. 225 

...................... Last tooth to base of maxillary notch 45 
.. Extremity of beak to anterior margin of Huperior nareu.. 303 

.................................... Breadth between orbits.. 159 
........ Breadth between hind margins of temporal fofmre.. I 125 .................................. Length of temporal fossre.. 69 .................................. Depth of temporal foam.. 49 

Lengthof mandible ...................................... 364 
ranwth of ~ v m ~ h v s i s  of mandible .......................... 54 
gniih of t&?h rbw of mandible.. .......................... 211 

.............. Depth between angle and coronoid procesu.. 
I 59 

- - .- 

~ S e e  f'n*. U.S.Nat.Mu#., 17, 1894, p. 33; paper No. 982. 
b l f  meauured on the continuation of the rnised po~terior border, 

or 47mm if meanured on the continuation of the posterior raised border. 

mm. 
f lh 
2.53 
96 
42 
24 

mm. 
407 
261 
95 
43 
26 

inm. 
40J 
244 
91 
41 
2Y 

mrn. 
379 
222 
90 
40 
23 

I I I I I 

D l  rnm; this is the right side. On the left, = 42mm 
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The number of valid species of the genus I'rodelphinnlw is at present uncertain. 
In t889, after an examination of the types of many of the nominal species and 
numerous other specimens belonging to the genus, I arrived a t  the conclusion that 
about eight species were probably distinct; of these, the one to which the Hawaiian 
specimens should most probably be assigned is Prodelphinm attenuatwq (Gray), of 
which 1'. capowb (Gray) is, I believe, a synonym. 

A comparison of the dimensions of the type skulls of these two species with 
those of the Hawaiian skulls and Dr. Abbott's Indian Ocean specimens is given in 
the following table, the various dimensions being reduced to percentages of the total 
length. 

p. rf. ............................ Length of beak 60.8 
Breadth of beak at base of maxillary 

notches. ................................. 22.8 
Breadth of beak at  its middle ............. 10 
Breadth of intermaxillmat middleof beak. 6.8 
Greatest breadth between outer margins 

............. of intermaxillre proximally 16.2 
............. Length of ~uperior tooth line.. 61.8 

..... Lsst tooth to base of maxillary notch 10.4 
Extremity of beak to anterior margin of 

.......................... superior nares.. 70.7 
................... Breadth between  orbit^. 39.7 

Breadth between hind margin8 of tem- / poral fossm.. ............................. 28.8 
................ Length of temporal foam. .' 16.2 

Depth of temporal fo- ............... ....I 18.6 
Length of mandible ........................ 84.7 
Length of svm bysis of mandible .........I 18.6 
Length of thotR row of mandible.. ........ i 60 
Depth between angle and coronoid procew. 13.8 
Teeth 1 40-41 ...................................... 

1 f ~ s - s ~  

mm. I mm. 

I I 

I 

p. el. 

16.8 

29.4 
14 

cr11.3 
PA. 6 
17.4 
60. 8 
12.9 

42-43 
89-40 

&$ 

gj 
2 5! 
!i 3 2~ 
- 

mm. 
408 

p .  el. 
60.8 

22.6 
10.2 
6.7 

16.1 
63.8 
9.4 

71.4 
.%. 7 

30.3 
16.9 
13.2 
84.8 
18,4 
61.6 
14.6 

3%-39 
89-39 

&d 
3 %  Ha 
# 8 
sa, 
2 2 

-- 

mm. 
897 

p. et. 
60.7 

24.2 
10.8 
6.5 

17.6 
62.6 
10.6 

70.8 
39.3 

31 
16.4 
14.1 
82.4 
17 
60 
15.6 

44-45 
40-41 

#! 
A 

$2 
-- 

mm. 
579 

p. rt. 
68.6 

23.8 
10 
6.1 

16.9 
M). 4 
9.7 

67.5 
BR. 6 

50.9 
16.6 
14.2 
R3.4 
17.1 
49.1 
14 

41-89 
38-40 

a11.5 per cent if measnred on continuation of rained$unterior border: this is on the right side. On the left the 
depth is 9.5 per cent, or, if measured on continuation of poste or border, 10.6 per cent. 

The correspondence of proportions in these several skulls is remarkable. Sir 
William H. Flower, no less than myself, was of the opinion that P. atte?auatus and 
1'. capem& are specifically identical. I have already advanced the view that Dr. 
Abbott7s Indian Ocean specimens also belong to that species,b and would now 
assign the Hawaiian skulls to the same. I t  will be observed that in the Hawaiian 
skulls the temporal f088~1? are smaller than in the type of P. attmuatus or  that of 
I! capeqzsh. This might be regarded as of some importance were it not that two 
skulls from off the Amirantes Islands (Nos. 36049 and 36050 U.S.N.M.), which 
there is every reason for believing belong to the same species, show an exactly parallel 
variation as compared with each other. 

aRull. I T .  S. Nat. Mus., 36, 1889, pp. 61-75, 162-166. 
bPmc. U. H. Nat. Mun., 17. 1894, paper No. 982. 
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The Hawaiian skulls in one respect differ from all those from the Indian Ocean, 
namely, that the portion of the maxilla between the maxillary notch and the orbit is 
thinner. This and the somewhat larger size are the only two points in which these 
Hawaiian skulls appear to differ from the types of P. ccttenuatrcs. and 1'. capemis. I 
do not think these are sufficient to warrant a separation of species. 

As P. attccttenuatm is a species founded on cranial characters only, the coloration and 
external proportions of the Hawaiian heads, the size of the fins, and number of pha- 
lanqes (:an not be brought into consideration in connection with it. I t  is of interest, 
however, to see how they compare with the same characters in Dr. Abbott's Indian 
Ocean specimens. 

The colorlttion of the two Hawaii:~n heads is noted on a previoun page. No 
doubt they were somewhat altered by post-mortem changes and the effects of the 
preservative when I examined them, but these would eflect chiefly a deepening of 
the shades of gray. Beside the heads, I received. as alrcady mentioned, s sketch of 
one of the specimens (PI. 1) one-sixth natural size, but the sex was not recorded. 
It is dated June 7, 1901, and represents No. 112833 U. S. N.M. 

In this sketch the specimen is represented as very dark gray, nearly l~lack, on 
the upper surfaces, head, dordal fin, upper surface of pectoral fin, upper and lower 
surfaces of flukes, posterior portion of caudal peduncle, and anterior half of mandible. 
The lower surfaces, from the middle of the mandible to within about !) inches of, the 
flukes, arid as high up as the line of the insertion of the pectorals, are white, a little 
tinged with gray. The light and dark colors meet rather abruptly on the sides, but 
without a well-defined line of demarkation. The white of the lower surfaces is 
covered with oblong gray spots about three-fourthn of an inch long. Similar spots 
are seen obscurely in the darker color higher up on the sides. 

This sketch and the notes on page 44 indicate that the Ilawaiian specimens resem- 
bled Dr. Abbott's Indian Ocean specimens very closely in coloration. In all of the 
latter, however, except one, the light and dark colors were said to be separated by a 
sharply-defined line. This is hardly true of the Hawaiian specimen represented by 
the water-color sketch, but on the other hand the colors can not be said to merge 
gradually into each other. If the hypothesis that males in this species have gray spots 
while fernales have white spotv be accepted, the Hawaiian specaimens should be males. 

The following nleasurements of the Hawaiian specimen from which the sketch 
was made were taken when it was first obtained, dune 7, 1!)01: 

No. 11983.9, lJ.rS. N. M., Ifo~~olulu, EImoaii, June 7, 1901. 

Total length. .................................... 
Tip of snout to "stop" .......................... 
Tip of snout to eye .............................. 
Tip of snout to orlaln of vectoral.. .............. 
Ik-nath of tipper 'Gw .................. 
Le_ngth.of lower jaw : :::::: 1::. ................. 
-cjape" ......................................... 
Length of eye ................................... 
Length of ctoral .............................. 
 eight of %ma,. ................................ 
Height of dorsal "straight up" ................. 

Length of baqr of Aorral.. ....................... 
Lea~t depth of catldal pedilncle.. ............... 
Expanse of flukes. .............................. 

............................. "Length of flukes" 
Distance from ant18 to notch of fiukea .......... 
Distance from anus to "tip of flukes" .......... 

.. Distance between base8 of pectorals in front.. 
....................... Greatest depth of body.. 

Girth i11 front of ertorals. ...................... 
(iirth immediatef behind pectoralq.. ......... 
~ i r t h  in front of ...................... 

Inchea. 
9 
3 

18 
6.5 

20 
21 
6.5 

14 
28. 25 
30.6 
33 
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Dr. Abbott furnished a few measurements of his speci~nens.~ These are most 
numerous in the case of No. 86049 U. 8. N. M.. male, f rorn Amirantes Islands, and this 
specimen is fortunately almost the same size as the Hawaiian one of which the sketch 
was made. Measurements from the latter, compared with those recorded by Dr. 
Ahbott, are as follows: 

Measurement. 

' Inches. 1 Inches. ............................................. Total length.. 74 76 
Tip of m*lrttm to b u e  of d n m l  fln.. ..................... .' 33 35 
Height of dorsal fin ...................................... h. 7h 7 
Breadth of flukes .......................................... 18 
e n  of p e r  n ..................................... /1 11.5 

This correspondence of external proportions tends to confirm the opinion derived 
from the cranial proportions, that Dr. Abbott's specimens and the Hawaiian ones 
belong to the sarne species. 

In one of Dr. Abbott's specimens, No. 36031 U.S.N.M., a female 6 feet 1 inch 
long, the girth at th9 anterior base of the dorsal fin was 38 inches. As the Honolulu 
specimen, which was 6 feet 4 inches long, had a girth of only 33 inches at this point, 
the opinion that i t  was rb male is thereby strengthened, since the n~ales are generally - 
more slender than the females. 

The phalanges in Hawaiian specimen-No. 112833 and in three of Dr. Abbott's 
specimens are as follows: 

U.S.N.M. U.S.N.M. U.S.N.M.1 U.S.N.M. 1 3604% / JOI9, / 96051 
Johanna Amtranten ~rovideilcel 
Islands. Islands. Inlands. I 

The type of P. capens& (Gray), which I believe to be identical with P. atten~mtue 
(Gray), was from the Cape of Good Hope. If the other specimens mentioned 
herein belong to that species also, as I believe they do, I! mtter~uatus would appear 
to range from the Cape of Good Hope through the Indian Ocean and across the 
South Pacific to Hawaii. The specir~iens described by Dr. Liitken in 1889, h h i c h  
appear to belong to P. attenuat~ho, would extend the range of the species into the 
South Atlantic and as far north as a point about midway between St. Paul Islands 
and the Cape Verde Islands. 

a Op. cit., p. 86. bLiitken, C. F. Vidcn~k.  Se l~k .  Skr.. O Raek., natnr. ~ f d . ;  5 Bd., 1, 1889, p. 46. 
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I s o P o n s  COI,I,ECTEI) AT THE HAWAIIAN ISLANDS BY THE 
U. S. FISH COMMISSION STEAMER ALBATROSS. 

BY HARRIET RICHARDSON, PH. D. 

The United States Fish Commission is undertaking a systematic exploration of 
the marine fauna of the Hawaiian Islands, under the direction of Dr. D. S. Jordan. 
During the summer of 1902, under the immediate charge of Prof. C. H. Gilbert, 
the A2bat.ross was engaged in dredging in the vicinity, while a party of assistants 
explored the shore and shallow water. 

The isopods collected were not numerous. Most of them are new to science, 
only two species in the collection, Ligia hawaier~sis Dana and Cyrnobhoa recta Dana, 
having been previously recorded from the islands. 

Two new genera of parasitic isopods, representing different families of Epicaridca, 
the Dqjidz and the Bopyridz, are herein described. The Bopyrid genus is particu- 
larly interesting, because i t  is the first of that family known to occur in the visceral 
cavity of Decapods, the i?nto??i8cida alone being known to have that position in 
relation to their hosts, the Hrachyurous Crustacea. 

CHELIFERA or TANAIOIDEA. 

Family APSEUDIDW. 

Apseudes sp. P . 

One mutilated specimen was obtained by the United Statrs Fish Commission steamer Albatroaa off 
the south coast of Molokai Island, the Hawaiian Islands. 

FLABELLIFERA or CYMOTHOIDEA. 
Family ZGIDZ.  

mga quadra tas inus  Richardson sp. nov. Fig. 1. 

Body (fig. 1 a )  ovate, about 2$ times longer than broad. Color uniformly light yellow. 
Head with frontal margin rounded and produced in a small median process between the b-1 

joints of the first pair of antennre; posterior margin nearly straight. Eyes situated on the antero- 
lateral margin, extending along each side from the posterior margin of the head to the proximal end 
of the third peduncular joint of the first pair of antenna? and separated from each other on t,he 
anterior margin by a distance equal to the length of one eye. The first pair of antennte (fig. 1 b) have 
the peduncle composed of 2 short joints of equal length and a long, slender joint equal to the length of 
the first two taken together; none of these joints are dilated; the'flagellum is composed of 24 joints and 
extends to the posterior margin of the second thoracic segment. The second pair of antennile have a 
6-jointed peduncle, the distal end of the fifth joint of which extends to the middle of the first thoracic 
segment; the flagellum is composed of 24 joints and reaches the posterior mawin of the third thoracic 
segment. T h e f r o ~ t a l  lamina or interantennal plate is cone-shaped. round and flat-at its distal end, 
and produced a t  its proximal end to an acute point. 

819 
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The segments of the thorax are equal in length. The epimera of the second, third, and fourth 
segments are not produced posteriorly beyond the margill of the aegment; those of the fifth, sixth, 
and seventh segments are produced backward. 

There is an arcuate carina on all the epi~nera which extends from the post-lateral external angle 
to the internal antero-lateral angle of the opposite side. 

All 6 segments of abdomen distinct, the first.segment a little shorter than the 4 following. The 
sixth or terminal segment is well rounded posteriorly, with a pronounced and wide ernagination, 
quadrangular in  shape, in the median line. On either side of this emargination the posterior margin 
is crenulate for some distance and provided with minute spines, about 8 on either side. 

The uropoda (fig. I c) are about equal in length and are not longer than the terminal abdominal 
segment. The outer branch is oval in shape, denticulate, and provided with spines on the external 
and posterior margin. The ihner branch is unlike the outer branch in shape, and tapers to a narrow 
extremity a t  the post-lateral side of the external margin, the.externa1 margin being almost straight; 
this branch is more distinctly crenulate on the lower part of the external margin and provided with 
small spines. 

FIG. I.-&a quadrataainzla. (a) General figure, x 4;  ( b )  Frontal lamina ltlrd peduncles of both pain of antennae, x 7; 
(c) Terminal segment arid uropoda, x 8: (d) Leg of 3d pair, x 8. 

The first three paira of legs are prehensile. On the third pair (fig. 1 d) there is 1 spine on the 
ischium, 6 on the merus, 2 on the carpus, and 1 a t  the distal end of the propodus. The 4 following 
paira of legs are gressorial, and are provided with spines on the ischium, merus, carpus, and propodi~s. 

Only one specimen was obtained in 1902 from Kauai Island, the Hawaiian Islands, by the United 
States Fish Commission steamer Albatross. 

Type in United States National Museum. Cat. No. 28971. 
This species approximates more closely to B g a  incisua Schicedte & Meinert than to any other 

described species of the genus. I t  differs, however, in the shape of the ahdomen, which is more 
triangular in A. inciau; in the shape of the terminal notch, which is V-shaped in A. inciaa, more quad- 
rangular in A. quadrulasinua; in the smaller eyes, which do not meet in the median line as in A. inciaa 
but are separated by a space equal to the length of one eye; by the longer antennae of both pairs, each 
containing also a greater number of joints in the flagelluln; and in having the prehensile legs provided . 
with numerous spines, while in  A. incisa there is a single spine on the ischium and a single one on 
the carpus. 

-- - ---- - 

aNaturhistorisk Tideakrilt (3), XII, 1879-1880, pp. 373-374, pl. x, figs. l8-16. 
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a g e  deehayesiana Milne Edwards. 

Roeimla deshayesinna Milne Edwards, Hist. Nat. Crust., 111, p. 243. 
&a deehayeaiana Schimdte & Meinert, Naturhistorisk Tidsskrift, XII (3), 1879-1880, pp. b110-361, yl. VIII, flgs. 7-9. 

Locality.-Pailolo Channel, between Molokai and Maui Islands and Northeast Approach. 
This species is recorded from the Mediterranean (Milne Edwards); from the Adriatic, a t  Fayal, 

the Azores, and Panorma (Schiedte & Meinert); from lat. 15' 40/ N., long. 23' 5/ 8'/ W. (Studer). 
A single specimen was obtained by the Allbatroaa which differs from those recorded am described 

and figured*by Schicedte & Meinert only in having 7 spines instead of 6 on the menls, and in not hav- 
ing the single spine on the distal end of the propodus. Its occurrence in this locality is rather 
remarkable. 

Bocinela haweiiensie Richardson, sp. nov. Fig. 2. 

Body (fig. 2 a)  narrow, elongate, 24 times longer than wide. Color uniformly yellow, with no 
markings. 

Head triangular; front produced over the basal joints of the first pair of antennse. Eyes very large 
and round, separated from each other by a distance equal only to half the width of one eye. First 
pair of antennae, with a flagellum of 5 joints, extend to th5 end of the peduncle of the second pair of 

antenna% Second pair of antennae, with a flagellum of 17 
joints, reach the posterior margin of the eerond thoracic 

Firat two segments of thorax subequal in length; third 
and fourth subeqllal and a little longer than the first two; 
fifth and sixth longest, each one nearly equal to tlie first 
two segments taken together; seventh segment shorter than 
the two preceding, about equal to the third or fourth. 
Epimera of the last four segments acutely pointed a t  their 
posterior extremities; those of the second atid third seg- 
ments rnore rounded posteriorly. 

The first abdominal seg- 
ment is entirely concealed by 
the wventh thoracic segment 
except a t  the sides; the three 
following segments are sub- 
equal, with acutely produced 
poutero-lateral angles; the  
fourth segment has the sidw 
not produced and mostly cov- 
rred by the postero-lateral 
angles of the preceding seg 
ment; terminal aegment nar- 
rowly rounded. Uropoda oar- 
like, subequal in length and 
equal ill width. Both branches 
are faintly crenulate on the ex- 
ternal ~riargin. The basal joint 

FIG. 2.-Roeinela hau~aiieneia. (a) General flgurc, x4; ( b )  Leg of hecond pair, xA theurOpodaextendsonly 
the length of the inner branch. 

First 3 pairs of legs (fig. 2 I , )  prehensile, with long, slender, curved dactyli; propodus anned with 
3 spinep; the carpus with 1 spine, and the merus with 3 upines, except on the  first pair of legs. The 4 

gressorial legs are long and slender and armed with few spines. 
Only one specimen was taken by the li. S. Fish Commissioh steamer Albatm80 a t  Kauai Island, 

the Hawaiian Islands, a t  a depth of 636 to 414 fathoms. 
Type in U. S. National Museum. Cat. No. 28972. 
This species is perhaps nearer to R. orientalis Schicedte & Meinerta than to any other known 

species of the genus. I t  differs from that form, however, in the much larger eyes which are separated. 
--- -- - -- 

aNaturhistoriek Tidaskrift, (3), XII, 1879-80. 
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by a distance equal only to half the width of one eye, while in R. orientalis the eyes are separated by 
a distance equal to one-third the width of the head; in the narrower and more elongate body; in having 
the two branches of the uropoda of equal length and width, while in 11. orientalis the outer branch is 
narrower and shorter than the inner branch; in the shorter basal joint of the uropoda, it being equal 
to half the length of the inner branch, while in R. orientalis the baqal joint extends almost to the 
posterior extremity of the inner branch; and in the narrower terminal abdominal segment. 

Family CYMOTHOIDZ. 

Cymothoa recta Dana. 

CymotAoa recta Dana, U. S. Expl. Exp. Crustacea, xrv, pp. 751-752, pl. XLIX,  fig. 13n-c. 

Locality: Puako Bay, Hawaii. 
Dana's specimens were obtained at Hilo, Hawaii, by Dr. C. Pickering. 
Only one adult specimen was obtained, but a large number of young males (fig. 3), which are 

probably the young of this species, were taken from the following 
localities: Between Kauai Island and Mod11 Maru or Bird Island; 
north coast of Molokai Island; south coast of Oahu Island. Depth, 
61 to 299 fathoms. These young specimens are probably at a stap;e 
sonlewhat later than the yonng of the first and second stages de- 
scribed by Schitrdte & Meinertn for C. (ratrum Linn. and C. eximia, 
because all seven paim of legs we present. The pleopods, uropoda, 
and terminal segment are, however, fringed with hairs, and the first 
and second antennae are very long, the first pair reaching the ex- 
tremity of the first thoracic segment and qornposed each of ten 
joints, the second pair extending to the posterior margin of the third 
thoracic segment and composed each of I6 long joints. The eyes are 
large antl post-laterally situated, antl the frontal margin of the head 
is well rounded. The antero-lateral angles of the first thoracic. Peg- 
ment are not produced along the sides of the head as in the adult. 

ONISCOIDEA. 

Family LIGIIDZ. 

Ligia hawaiensis Dana. 

Lygia hawniensix, Dana, U .  S. Expl. Exp., (:rurtacea, part 2, vol. x lv ,  pp. 740-741, 
~ 1 .  xr.lx, tia. 4 a-p. 

Fro. 3.-Young male of Oymothoa 
recta, x 12. 

Locality : Pearl Harbor. 
A single specimen, without uropods, is referred to the above 

species described by Dana from the islands Oahu and Kauai in the Hawaiian Archipelago. The 
specimen differs from the description in having ehorter antennw, which do not extend beyond the 
fifth thoracic segment. Difference in sex may account for this, as it has been shown that in this 
genus the antennz of the females are shorter than those of the males. 

Family ONISCIDZ. 

Porcellio lsevis Latreille. 

PorceUd~~ larvt$ Latreille, Hist. Crust. Ins.. vrr, p. 46. Leach, Edirrb. Encycl., VII,  p. 406. Milne-Edwards, Hiat. Nat. des 
Crust., 1x1, p. 169. Budde-Lund, Nat. Tidsskrift, (3) VII,  p. 236; Crust. Iaop. Terrestria, 1886, pp. 138-141. (See 
Budde-Lund for further synonymy.) 

Locality: Aiea, Oahu. 
-- 

a Naturhistorisk Tid~skrift, (3). X I ~ ,  1883-84, pp. 276-278 and 281-282, pl. VIII, flg. 10-13, pl. IX, flg. 11. 



ISOPODS COLLEOTED AT THE HAWAIIAP ISLANDS 

EPICARIDEA or BOPYROIDEA. 

Family DAJlDE. 

ZONOPHBYXUB Biohardrron, gen, nov. 

Type, Zonophrym~s retrodma Richartison, 81). nov. 
Body of female provided on the ventral side with a border which surrounds it on all sides, and 

which is wider in the anterior or cephalic region. The posterior portion of this marginal border is 
provided with nine small triangular processes, four on either side of the median one, and undoubtedly 
indicates five coalesced abdominal segmenta. Five pairs of legs are present on the anterior half of the 
ventral side. Five pairs of incubatory lamella? on either side of the ventral surface meet in the median 
line, the fifth pair being narrow and elongate and concealing the second and third pairs, which are 
very small, and a part of the fourth pair. Dorsal surface convex, with only faint trams of segmentation, 
the boundaries of the three divisions of the body not being indicated. Small incisions at tfie side of 

~~~. 4.-Zf1sop,l'hur~lxwn retrodens. ( a )  Dorm1 view, x 6.6; ( h )  Ventral view, x 6.6; ( c )  Maxilliped, x 'J.:%i: (rt) Fimt lamelln 
of mam~ipium (right side), x 9.81. 

the anterio; half of the body on the marginal border probably indicate the place of separation .of tile 
head from the thorax, the first thoracic: segment from the second, and the second from the third. 

Male with the first. thoracic segment fused with the head. All 7 pairs of legs present. Segmentu 
of abdomen consolidated into one. 

This genus differs from all the other Dajidze in having a marginal border surrounding the body 
and in having nine triangular processes on the posterior margin of this border, representing 5 coalesced 
abdominal segments. 

I t  differs from Dajus Kroyer in having the segments of theabdomen fused in the female; in having 
but slight traces of segmentation in the thoracic region, and in both male and female lacking uropoda. 
I t  differs from Bmnchiqhryxu8 Caullery in having 5 pairs of legsf and 5 pairs of incubatory lamella?, 
Only 4 paim of l e g  and of incubatory lamell= being true of Branchiol~l~ryxus, and in having a single 
Pair of pleopoda, which are altogether wanting in that genus. I t  differs from Notophryxus Sars in the 
form of the abdomen and head, and in having 5 pairs of incubatory lamellse instead of a single pair. 
I t  differs from Aspidophryxu~ Sara in the form of the head and abdomen of the female, and in having 
no t r ~ e  of segmentation or appendages to the abdomen of the male. 
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Zonophryxus retrodens Richardson, sp. nov. 

Body of female (fig. 4 a, b )  rather quadrangular in shape, with only faint traces of segmentation 
on the dorsal surface. Dorsal surface very convex, with no distinct boundary between the three chief 
divisions of the body, the head, thorax, and abdomen being continuously one. On the ventral side a 
border surrounds the entire body, and is wider in the cephalic region. 

The cephalic part projects in front as a-broadly rounded area or border. On either side of the 
body on the antmior half, the lateral border is inciped with three small indentations, marking off the 
head from the first thoracic segment, the second from the first, ant1 the third from the second. Five 
indistirict lines on the dorsal surface of the anterior half of the body mark off the head from the thorax 
and outline the first four thoracic segments. The posterior half of the body shows no trace of segmen- 
tation on the dorsal surface. The posterior margin of the border at the terminal part of the body is 
produced in 9 triangularly-shaped processes. These processes are arranged four i n  either side o f  a 
median one, and undoubtedly indicate the 5 coalesced abdominal segments. 

The legs are in 5 pairs and are confined to the anterior half of the body on the ventral side. 
The incubatory larnellte (fig. 4 d)  consist of 5 pairs of plates, meeting in the median ventral line. 

The fifth pair overlap the second, third, and fourth pairs. 
Only a single pair of pleopoda are present, which fold back upon the lower portion of the fifth 

pair of incubatory plates. 
From the oral area there extends on the ventral side a long process, which 

subdivides and terminates in two lobes, one on either side, beneath the 
incubatory lamellz. 

The male ( t ig.  5)  has the head fused with the first thoracic segment. The 
other 6 segments are free and distinct. All the segments of the abdomen are 
consolidated into one, which is aomewhat oval and pointed posteriorly. All 7 
pairs of lugs are prcsent, thc fimt pair being attached to the cephalic segment. 
Head large, concave on its dorsal surface, the anterior margin produced into a 
rounded process, which is directed upward. Eyes wanting. No pleopoda or 
uropoda. 

Only one specimen was obtained by the U. S. Fish Commission steamer 
rllbatrosa from the south coast of Oahu Island, Hawaiian Islands, in 1902. The 
specimen was unattached. 

Type in U. S. National 31useum. Cat. No. 28970. 

Family BOPYRIIIE. 

Subfamily ENTOPHILINB. 

\ / EITOPHILUS Richardson, gen. nov. 

V Type, Enlophibra o~nnitectua Richardson, ~ p .  nov. 
FIG. 5.-zonophrpzls Body of female rather asymtnetric-al. Dor~al surface with segmentation in- 

retrodens. Ma'e, dicated by depressions more or less clearly defined. All 7 pairs of legs present. 
13.3. Marsupium bounded ventrally by 5 pairs of incubatory lamellce. Seven pairs of 

plates, overlapping the dorsal surface and attached only to the bases of the  leg^, extend in two 
longitudinal wries, one on either side of the thorax; these plates probably correspond to the epimeral 

Two ~ e r i e ~  of 5 plates each are present on either side of the abdomen, meeting along the median 
dorsal side and snrronnding the abdonleri at the sidecl, the lower plates nearly meeting again on the 
ventral side in the median line. Terminal part of abdomen truncate. 

Pleopoda consisting of 5 pairs of double-})ranched lamellz. Uropoda absent. 
Male with the 6 segmenk of the at)donicn clearly anti distinctly defined, the last segment pro- 

vided with a pair of single-branched uropoda; all the preceding segments of the abdomen provided 
with a pair of-single-branched, well-developed pleopoda. Seven pairs of thoracic legs attached to the 
7 thoracic segmente. 
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Entophilus omnitectue Richardson, sp. nov. Fig. 6. 

Body of female somewhat asymmetrical. Segmentation on dorsal surface more or less indistinctly 
defined. Marsupial pouch on ventral aide extremely large and completely enclosed by incubatory 
lamells, which are visible from a dorsal view at the sides of the body. 

Color of dorsal surface of thorax, orange; head, abdomen, and incubatory plates, white. The 
orange marking on the young within the mamupiurn give an orange appearance to the ventral side of 
the body . 

6; ( d )  Maxilliped. x 9.3. 

Head distinctly bilobed. Eyes absent. Both pairs of antennrc visible from a dorsal view. the 
first pair consisting of perhaps three indistinct joints. The second pair extend half the length of the 
head and consist of a number of indistinctly defined joints. 

The segment8 of the thorax are more distinctly defined in some specimens than in others. Along 
the lateral margins of the thorax is a aeries of plates, a pair for each segment. These plates overlap 

FIG. 7.-Entnphilwr omnztectwr. ( a )  First lamella of mamupinm, x 9.3; ( b )  Leg of 5th pair with 6th lamella of mansupium 
attached (on right aide) and 5th "lame pleurale," x 7; ( c )  One double-branched pleopod, x 3. 

the dorsal surface of the thorax at  the sides and are free on their whole surface, being atttached 
only at  the extreme lateral margin to the legs. 

Bimilar plates are also found on the abdomen, where they meet five from either aide along the 
median dorsal line. The exact homology of these plates is rather doubtful, but i t m m s  probable 
that they correspond to the "lames pleuralea" of Giard and Bonnier. 
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The 5 pairs of abdominal plates, which meet in the median line on the dorsal side, extend around 
the sides of the abdomen and gradually almost come together on the ventral side, the last pair being 
very much closer together than the first pair. The last two pairs of plates are almost concealed by 
the overlapping plates of the preceding segments. 

The extremity of the abdomen is truncate and without uropoda. The pleopoda (fig. 7 c) are 6 
pairs of double-branched tapering appendages, all simi- 
lar in shape. 

There are 5 pairs of incubatory lamellse, which form 
the ventral side of the marsupial pouch, enclosing it 
completely, the lamella overlapping in the median line. 

Seven pairs of small, feeble legs are present, a pair 
or each segment of the thorax. 

The male (fig. 8) is narrow and elongate and with- 
out any color markings. The head is very large and 
without eyes. The 7 segments of the thorax are about 

in length, each one carrying a pair of appendages, 
80 that there are 7 pairs of thoracic legs in all. The 6 
segments of the abdomen are distinct, the terminal one 
being rounded and carrying a pair of single-branched 
appendages, the uropoda; the 5 preceding abdominal 
segments are provided each with a pair of single- 
branched, well-developed pleopoda. 

A large number of specimens were obtaihed by the 
U. S. Fish Commission steamer Albatross on the north 
and northeast coast of Main Island, Hawaiian Islands, 
and the northeast approach to Pailolo Channel, between 
Main Island and Molokai Island. 

FIG. X.--Entwhilux omnzwue Male. ( a )  Doml ~h~ parariks were found in the visc.eral cavity 
view, x 11 3; ( b )  Ventral view, x 11 3. 

of Munnida normarti Hendemon. This i~ the fil?t 
instance of the discovery of a Ropyricl in that position in relation to iB host, all the other known 
representatives of the family being either hranchial or abdominal parasites. The ZntonQcida?, on the 
other hand, are always found in the visceral cavity. 

Type in the U. H. National Museum. Cat. No. 28967. 
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T H E  RRACHYURA AND RlACRIiRA 01: THE HAWAIIAN ISLANDS. 

By MARY J. RATHBUN. . 

Relatively little has been published hitherto on the decapod fauna of the Hawaiian 
Islands, the colleoting done by the earlier expeditions being limited usually to a few 
days. . The number of species and subspecies of Rrachjura and Macrura known up 
to the present time was 109; in this paper that number is increased to 314.a Of 
these the majority (245 species) have been obtained by the U. S. Fish Commission. 
A few derived from other sources are contained in the National Museum collection, 
and 26 have been added by examination of the Brachyura in the Museum of Compar- 
ative Zoology, a privilege granted to the author by Dr. Walter Faxon, who had 
previously made the determinations. Twenty-eight other species are attributed to 
the islands in various publications, but the prevent writer had no means of verifying 
these rec0rds.b 

The Fish Comxr~is~ion explorations began in 1891, in connection with the cable 
survey between Califoinia and the Hawaiian Islands, when ten hauls of the trawl and 
tangles were made, mostly between 300 and 375 fathoms. The result8 were meager 
compared with those realized by the three months' systematic exploration by a land 
Party in 1901 under the leadership of Dr. L). S. Jordan and Dr. R. W. Evermann and 
by the AlbntroM in 1902.r This vessel occupied 397 stations in the vicinity of the 
islands, while field parties, led by Dr. Charles H. Gilbert, explored the shores and 
reefs as well as the fresh-water streams. Mr. Walter K. Fisher, of Stanford Uni- 
versity, has given added value to the speciri~ens by notes on their habits, color, etc. 

Mr. Henry mT. Henshaw, for many years a resident of Hilo, has fro111 tirne to 
time sent Crustacea to the National Museum, and has added several species to th i s  
lht. Other contributors are the late Vaidemar Knudsen, a wealthy planter of the 
island of Kauai who was much interested in natural history, and Mr. II. C .  
McOregor, of the IT. 8. Coast and Geodetic Survey. 

The Hawaiian crabs at the Museum of Comparatke*Zoology were taken nearly 
half a century ago by Mr. Andrew Garrett and Mr. Horace Mann, both zealous 
%. 

"The Hawaiian Crnngonidse (=Alpheids) have been assigned to Dr. H. Coutibre, of the h o l e  Bupbrieure de Phar- 
macie, Paris; the Anomura to Dr. James E. Benedict, of the IT. 8. National Museum. 

bSome of thewe Rpecies have not ~ i n c e  been collected, or are known only fromadescription and flgure, the type specimen 
been destroyed, as Q a l e , ~ ~  hawailfnn& Dana. A few ~ p e c i e ~  it is almost certain have been errolleously recorded 

from the Eawaiian Islands, as Trichndaetyluepu~zdotus Eydoux and Souleyet, which is a South American fluviatile crab, 
and Pachy.vapslL8 erase,es Randall, one of ~everal  forms collected by Nuttall and Townsend and C o n f ~ ~ e d  with others 
taken on the CaliforIlja cmst. The occurrence of 0c)lpode gnrdichnrtd~i a t  Honolulrt needu ~~nflrmrttioll.  

single dredging often embraced a long period of time and a great TIlnge of depth, therefore the statement that a 
was taken a t  68.179 fathoms does not indicate its actual range, but simply its occurrellce at  mUle point between 

depths. 
829 
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colle>tors, or later hy Dr. W. H. .Jones, U. S. Navy, who, with Dr. T. H. Streets, 
was surgeon and riaturalist on the U. S. 8. l'ort.u?rtoutl~ during the survey of the 
North Pacific Orean in 1873-74. 

Ttirough the c.oul*tevy of Mr. Witnier Stone, the writer has made an exanlination 
of all of Randall's types of Hawaiian crabs and shrimps extant in the nluselinl of the 
Philadelphia Academy of Natural Sciences. Some of these have been noted by 
Kingsley, Sharp, and Ortmann, but the validity of JT%n;r?w ~r~arginatuiv Kandall is 
here established for the first time. 

The Hawaiian fauna is almost entirely Indo-Pacific, the islands forming the 
northeastern, as the lndian Ocean is the southwestern limit, for the majority of the 
species. This is true of the shore and shallow water forms" and in a lesser degree 
of the abyssal forms, of which many are cosmopolitan and have been described by 
Smith, Rate, A. Milne Edwards, or Alcock, from the depths of the Atlantic, Pacific, 
or  Indian  ocean^.^ This circumstance of wide horizontal distribution of deep-water 
species has recently been emphasized by Ortrnann in reporting on the Schizopoda."~ 

Besides 76 of the 80 species here described as new, few species are restricted 
to the Hawaiian Islands, arid such apparent restriction may be due to ir~complete 
knowledge. Very little affinity to the fauna of the American continent is shown. 
>I.~opunope sczZobatn, a new species, forms a marked exception, as the genus is 
tropical American and the Hawaiian specie8 is akin to M. t~uncatifrons Rathbun of 
the West Indies. 

The figures of Cyrtomaia smithi were drawn by the late Dr. J .  C. McConnell; 
the other drawings of Brachyora, as well au all the colored plates, are the work of 
Mr. A. H. Baldwin; Miss E. G. Mitchell made the pen and ink drawings of most 
of the Macrura. The photographs were taken by Mr. Clarence Dodge, excepting 
Plates I and 11, which are the gift of Mr. H. W. Henshaw. 

LIST OF THE 8PECIES.d 

Ocypode ceratophthalma (Pallas). 
Ocypode laevis Dana. 
Y Ocypode gaudichaudii Milne Edwards and Lucas. 
Uca rninor (Owen). 
Uca tetragonon (Herbst). 
Macrophthal~nus telescopicus (Owen). 
Macrophthalrnuu inermis A. Milne Edwards. 
Libyaks nititlua A. Milne Ectwards. 
Pilumnoplax rooki Rathbun, nov. 
Palieus fisheri Rathbun, nov. 
Palicus oahuensis Rathbun, nov. 
Manella spinipes (de Man), gen. nov. 
Cartlisoma rotundurn (Quoy and iiaimard). 
*(;rapsus grapuns tenuicruutatus (Herlmt). 
Cirapsus strigosus ( Herbst). 

Grapsus strigosus longitamis Dana. 
Geograpsus lividus (Milne Edwards). 
Cieograpsus crinipes (Dana). 
He~nierapsus crassimanus Dana. 
Metopograpsus messor (Forak~l).  
Pachygrapsus plicatus (Milne Edwards). 
Pachygrapuuu ~riinutus A .  Milne Edwards. 
Pachygrapsus longipes Hathbun. 
? Pachygrapsus crassipes Randall. 
Planes minutus (Linnwns). 
Cyclograpsus granulatus Dana. 
Cyclograpsus henshawi Rathbun. 
Cyclograpsus cinereus Dana. 
Sesarma(Sesarma)angustif rons A. Milne Edwards. 
Sesarma (Holomrtopua) obtusifrons Dana. 

a The synonymy is abbreviated in tho case of well-known Indian specie8 to a reference to Alcock's rlassical work on 
the Carc.inologiea1 Fauna of India, the firnt part of which appeared in 1896 (Jour. Asiat. Soc. Bengal, LXIV), and in which 
full references and descriptions may be found. 

bThe following uhrimpu occur in greateut abunciance Pnndulfm martius A. Milne Eciwards, Ifrterocarpus msqm A. 
Milne Edwards, P02,lychelrx phoq,fwrfdx (Alcork), Nrmatocarrintbw tmuiro8tris Bate. and Pandduu ensis ( A .  Milne Edward~). 

oscience, n .  R., XIX, 1904, No. 491, pp. 827-R2A. 
dThose marked with an asterisk were found in the market at Honolulu. 
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Sesarma ( ~ o l o m e t b ~ u s )  ,trapezium Dana. 
Sarmatium faxoni Rathbnn, nov. 
Plagusia depressa tnherculata Lamarck. 
Plagusia immaculata Lamarck. 
Percnon planissimum ( Herbat). 
Pemnon abbreviatum (Dana). 
Perrnon pilimanus (A. Milne Edwards). 
7Trichodactylus punctatus Eydoux and Souleyet. 

'Carpilius maculatus (Linnaeus). 
"Carpilius convexus (FomkAl). 
Carpilodes tristis Dana. 
Carpilodes ruber A. Milne Edwards. 
Carpilodes coccineus Rathbun, nov. 
Carpilodes virgatus Rathbun, nov. 
Carpilodes vaillantianus (A. Milne Edwards). 
Carpilodes rnonticulosus A. Milne Edwards. 
Carpilodes snpernodos~~s fithbun, nov. 
Liomera pubescens (~Milne Ed wards). 
Liomera p r ~ t e x t a  Rathbun, nov. 
Atergatis ocyroe (Herbst). 
Platypodia semigranosa (Heller). 
Platypodia granulosa (Riippell ). 
Platypodia eydouxii (A. Milne Edwards). 
Platypodia actceoides (A. Milne Edwards). 
Zosirnus aeneus (Linnseus) . 
Lophozozymus incisus (Milne Edwards j. 
Lophozozymus dodone (Herbst). 
Lophozozymus intonsus (Randall). 
Xantho lacunosus Rathbun, nov. 
Xantho bidentatus A. Milne Ed wards. 
Xantho crassimanus A. Milne Edwards. 
Leptodius exaratus (Milne Edwards). 
Leptodius sanguineus (Milne Edwards). 
Leptodius molokaiensis Rathbun, nov. 
Leptodius nudipes (Dana). 
hp tod ius  gracilis (Dana). 
hp tod ius  waialuanus Rathbun, nov. 
Xanthodius biunguis Rathbun, nov. 
Medells ornatus Dana. 
Medaeus simplex A. Milne Edwards. 
Cycloxanthops angastus Rathbun, nov. 
Pelmus armatus Eydoux and Souleyet. 
Etisus dentatus (Herbst). 

'Etisus splendidus Rathbun, nov. 
'Etisus lsevimanus Randall. 
Etisodes electra (Herbst). 
Galene hawaiiensis Dana. 
A c h a  tomentosa (Milne Edwards). 
A c k a  affinis (Dana). 
Actsea hilwdissima (Hiippell) . 
A c k a  ri~fopnnctata (Milne Edwards). 
A c k a  garretti Rsthbun, nov. 
A c h a  specioaa (Dana). 
A c h a  variolosa Borradaile. 
A c h a  nodulosa White. 

F. 

A c k a  hawaiiensis Rathbun, nov. 
Acttra (1). integerrima (Dana). 
Banareia villma Rathbun, nov. 
Daira perlata (Herbat). 
Xanthias lamarckii ( Milne Edwards). 
Xanthias flavescens Itathbun, nov. 
Xanthiaa notatas (Dana). 
Xanthias minutus (Rathbun). 
Xanthias canaliculatus Rathbun, nov. 
Micropanope eexlobata Rathbun, nov. 
Chlorodiella niger ( ForakA1). 
dhlorodiella lsevissima (Dana). 
Phymodius ungulatus (Milne Edwards). 
Phymodius obscurus (Lucas). 
Phymodius nitidus (Dana). 
Phymodius laysani Rathbun, nov. 
Chlorodopsis areolata (Milne Edwards). 
Chlorotlop~is scabricula (Dana). 
Chlorodnpsis aberrans Rathbun, nov. 
Pilodius flavus Rathbun. 
Menippe convexa Rathbun. 
Pseudozius caystrus (Adams and White). 
Pseudozius inornatus Dana. 
Pseudozius triunguiculatus Borradaile. 
Platyozius laevis Borradaile. 
Ozius hawaiiensis Hathbun. 
Lydia annulipes (Milne Edwards). 
Pilumnus vespertilio (Fabricins). 
Pilumnus alcocki Borradaile. 
Pilumnus nuttirlgi Rathbun, nov. 
Pilumnus acutifrons Rathhun, nov. 
Pilumnus andersoni de Man. 
Pilumnus taniola Rathbun, nov. 
Pilumnus ovalis A:Milne Edwards. 
Acturnnus obesus Dana. 
Eriphia sebana (Shaw ). 
Grapsillus cyrnodoce ( Herbst). 
Grapsillus ferrugineus (Latreille). 
Grapsillus ferrt~gineus intermedius (Miera). 
Grapsillus macalatus M a ~ l ~ e a y .  
Grapsillus rufopuncbtatus (Herbst). 
Grapsillus rufopunctatus flavopunctatu~ (Eydoux 

and Souleyet). 
Grapsillus digitalis (Latreillr). 
Domecia hispitla Eydoux and Souleyet. 
Lybia tesselata (Latreille). 
Lybia caestifera ( Alcock). 
Polpdectus cupulifer (Latreille). 
Carcinides mtenas ( Linneus). 
Patathranites hexagonurn Rathbun, nov. 
Parathranites latibrachinm Rathbnn, nov. 
Lissocarcinus orbicularis Dana. 
Lissocarcinus l ~ v i s  Mirrs. 
Lupocyclus quinquedentatus Rathbun, pov. 
Goniocaphyra insequalis Rathbun, nov. 

C. B. 1903. Pt. 3-5 
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Carupa laviuscula Heller. 
Portnnus aanguinolentus (Herbat). 

*Portnnus pobescens (Dana). 
Portunus (Acheloos) argentatus (A. Milne Ed- 

wards). 
Portunus (Aclielous) granulatus (A. Milne Ed- 

wards. 
Portunus ( Achelous) orbiei~laris ( Richtera). 
Portunus (xiphoneeta)  longispinosus ( D A ~ ) .  
Portunus (Xiphonectes) macnaphthshnus Bath- 

bun, nov. 
Charybdis japonira (A. Milnc Edwards). 

. . 
*Charybdis erythrdactyla (Lamarck). 
Charybdis orientalis Dana. 
Thalamonyx gracilipes A. Milne Edwards. 
Thalamita cucruleipes Jacquinot. 
Thalarnita picta Stimpson. 
Thalamita sima Milne Edwards. 

"Thalamita integra Dana. 
Thalamita edwardsi Borradaile. 
Thalamita admete (Herbst). 
Thalamita auauensis Rathbun, nov. 
Thalaniita spinifera Borradaile. 
Thalamita alcocki de  Man. 
Thalamita kukenthali de  Man. 
Podophthalmus vigil ( Fabricius). 
Kraussia integra (de Haan). 
Kraussia r~iguloaa (Kraues). 
Kraussia henderaoni Itathbun. 
Platepistoma macrophthalmum Rathbun, gen. 

e t  sp. nov. 
Achleus affinis Miers. 
Achaeopsis superciliaria Ortmann. 
Cyrtomaia smithi Rathbun. 
Cyrtomaia lamellata Rathbun, nov. 
Oncinopus aranea (ile Haan). 

I Parthenope (Platylamhrus) stellata lacunoaa 
Rathbun, subsp. nov. 1 Parthenope (Platylambruu) atellata mmplanata 
Rathbun, subsp. nov. 

1 Parthenope (Rhinolambrus) lamelligera (White). 
Parthenope ( Aulacolambrus) hoplonotus ( Adams 

1 and White). 
1 Parthenope (Aulacolambrus) whibi  (A. Milne 

Ed wards). 
Partheriope (Parthenolambrus) calappoides 

(Adams and White). 
Daldorfia horrida (Linnaeua). 
Harrovia truncata Rathbun, nov. 

*Calappa calappa (Linnleus). 
*Calappa hepatica (Linnicus). 
Calappa gallus ( Herbst). 
Mumia hawaiiensis Rathbun. 
Mursia spinimanus Rathbnn, nov. 
Cyclo8s granuloea de Haan: 
Tlos latus Borradaile. 
Tlos angulatus Rathbun, nov. 
Ebalia tuberculosa (A. Milne Edwards). 
Ebalia jordani Rathbun, nov. 
Nucia specioaa Dana. 
Randallia distinc-ta Rathbun. 
Rantlallia gilberti Rathbun, pov. 
Persephona brevimana (Alcock). 
Ethuea mascarone hawaiien~is Rathbun, s u b p .  

nov. 
Ethusina gracilipes (Miem). 
Hapalocarcinus marsupialis Stimpson. 
Callianaaea articulata Rathbun, nov. 
Callianassa, sp. 
Axius ~ailoloensis Rathbun, nov. 
Axius spinosissi~rius Itathbun, nov. 
Axius mdis Rathbun, nov. 

8ptienoc-arcinus carbunculus Kathbun, nov. 
Huenia proteus (de Haan). 
Si~nocarcinus simplex (Dana). 
Eehincccus pentagonus Rathbun. 
Menicthius monoceros (Latreille). 
Amnthony x sirnplex Dana. 
Halimus hilgendorfi (de Man). 
IIalimus tenuicornis (Pocock) . 
H a l i ~ ~ ~ u n  ovatus (Dana). 
Perinea tumida 1)ana. 
Chlorinoides goldsboroughi Rathbun, nov. 
Schizophrys hilensis Rathbun, nov. 
Ophthal~nias cervicornis (Herbst). 
Micippa philyra ( Herbst). 
blicnippa parca Alrock. 

Axitis serratifrona A. Milne Edwards. 
Eiconaxius asper Itathbun, nov. 
Paraxius tridens Rathbun, nov. 
Scyllarus inartensi Pfeffer. 

"Scyllarides squarnrnosu~ (Miln6 Edwards). 
*Parribacus antarcticus ( Lund). 
Parribacus papyraceus Rathbun, nov. 

*Pamulirus japonicus (de Siebold). 
Panulirus penicillatus (Olivier). 
Panulirus marginatus (Quoy and Gaimard). 
Polycheles phosphorus (Alrock). 
Polycheles snyderi Rathbun, nov. 
Polycaheles pranulatuu Faxon. 
Polycheles asper Rathbun, nov. 
Eryoneicus indicus hawaiiensis Rathbun, s u b p .  

Parthenope (Platylambrus) numrnifera Rathbun, , nov. 
1 1 0 ~ .  *Enoplometopus occ'identalis (Randall). 

Pa!.ttienope (I'latylambrus) stellata Rathbun, *Stenopus hispidus (Olivier). 
nov. Spongicola henshawi Rathbun, nov. 
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Penkus cadiculatus  (Olivier). 
'Penelis marginatus Randall. 
Metapeneus affinis ( M l n e  Edwarda) 
Metapensus velutinus (k). 
Metapensus nlogiensis (Ratltbun). 
Metapenaens richtersii (Miers). 
Metapeneus evermanni Rathbun, now. 
Solenocera lucaaii Bate. 
Haliporus equalis Bate. 
Haliporus modestus (Smith). 
Aristeus semidentatus Bate. 
Bentheaicymus investigatoris Anderson. 
Benthesicymus lwiniatus Rathbup, nov. 
Benthesicymus moratus Smith. 
Bent,honectes filipes Smith. 
Gennadas parvus Bate. 
Gennadas propinquus Rathbun, nov. 
Gennadas sp. 
Sicyonia l ~ v i s  Bate, 
Sicyonia longicauda Rathbun, nov. 
Sergestee tenuiremis Kriiyer. 
Sergestes robustus Smith. 
Sergestes edwardsii Kriiyer. 
Sergestes oculatus Krijyer. 
Sergestes parvidens Bate. 
Sergestes armatus Krijyer. 
Sergestes ventridentatus Bate. 
Leucifer ac:estra ( Dana). 
Pontophilus gracilis Smith. 
Ponto~hilus  modumanuensis Rathl mn, nov. 
Egeon orientalis Henderson. 
Egeon habereri (Doflein). 
khync,horinetes rugulosus Stimpson. 
Processa processa (Bate). 
Procesaa hawairnsis (Dana). 
Hippolyte acuta (Stimpson). 
Hippolysmata acicula Rathbun, nov. 
Hippolysmata pauridens Rathbun, nov. 
Spirontocaris marmorata (Olivier). 
spirontocaaris kauaiensis Rathbun, nov. 
Spirontocaris profunda Rathbun, nov. 

Pandalus nlartius A. Milne Edwards. 
Pandalus ensis (A. Milne Edwards). 
Pandalus ocellus (Bate). 
Pandalus sindoi Rathbun, nov. 
Pandalus brevis h t h b u n ,  nov. 
Pandalus exiguus Rathbun, nov. 
Pandalus ~pinidomalis Rathbun, nov. 
Heterocarpus ensifer A. Milne Edwards. 
Heterorarpue l~v iga tus  Bate. 
Hetemcarpus signatus Rathbun, nov. 
Hetem.srpus alexandri A. Milne Edwards. 
Atya bisplcata (Randall). 
Ortmamnia henshawi Rathbun. 
Caridina brevirostris Stimpson. 
Harpi l iu~ depres~us Stimpson. 
Coralliocaris quadridentata Rathbun, nov. 
Coralliocaris truncata Rathbun, nov. 
Periclimenes pusillus Rathbun, nov. ' 

Periclimenes sp. 
Oplophorus grarilirostris A: Milne Edwanis. 
Oplophorus foliaceu~ Rathbun, noy. 
Acanthephyra eximea Smith.' 
Acanthephyra debilis A. Milne Edwards. 

"Bithyuis grandimanus (Randall). 
Palemon debilis Dana. 
Palsemon pacificus (Stimpson). 
Palsemon pandaloides h t h b u n ,  nov. 
Pal~monella  tenuipes Dana. 
Palsemonella orientalis Dana. 
Pa1n:monella laccadivensis Alcock and Anderson. 
Qnathophyllum fasciolatum Stimpson. 
Nematocarcinuu ensiferus (Smith). 
Nematocarrin~~s tenuimstris Bate. 
Nematoc-arcinus gracilis Bate. . 
Stylodi~ct~ lus di~cissipes Bate. 
Pasiphtea ktliwiensis Rathbun, nov. 
Pasiphea truncata Itathbun, nov. 
Pasiphwa flagellata Rath bun, nov. 
Pathymcaris hawaiiensis Itathbun, nov. 
Leptochela robusta Stimpson. 

BRACHYURA. 

Family OCYPODIDW. 

Ocypode ceratophthalma (Pallas). 

w o d a  ceratophthalma Alcock, Jour. Asiat. Soc. Rengal, ~ A S I X ,  1900, 345, and synonymy. 

Hilo, Hawaiin; Kailua; Maui, R. C. MrGregor; Lanai Beach; Honolulu; Honolulu Reef; Wai- 
kiki Beach; Wailnea, Kanai; ' L i ~ l  coral eantl junt above high-water mmk," Henshaw. 

Hawaiian Islands (Dana, 0. urvillii; Alcock). Hawaii (Stimpson). llilo Beach (Miers). 
- -- - 

a U n l e ~  otherwise indicated, specimens were collected by the United Stutes Fish Commission at the localities cited. 
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Ocypode lsevis Dana. 

(PI. v11, fig. 2.) 

Oc!pde  rhombea Randall, Jour. Acad. Nat. Nat. Sci. Phila., VIII, 1839 (1840), 123. 
POypoda pallidula Jacquinot, Voy. au Pole Sud, atlas, pl. VI, 1852 (?). 
Oypodn lam3 Dana, Crust. U. 8. Expl. Exped., I ,  325, 1852; pl. xx, fig. 2, 1855. 
Ocypo~Eapallidula Dana, op. cit., p. 324; pl. xx, fig. 1 (type in U. 8. Nat. Mus.). 
Ocypoda co~dimana Kingsley, Proc. Acad. Nat. Sci. Phila., 1880, 185 (not all synonymy). 
Hilo, Hawaii; Kahului, Maoi, R. C. McGregor; Honolulu; Waikiki Beach; I ~ y s a n ;  "in coral 

sand just above high-water mark," Henshaw. 
Hawaiian Islands (Dana), type male in Museum of Comparative Zoology. Hawaiian Islands, 

J. K. -Townsend, one male, specimen labeled by Randall 0 .  rhombea, in ~ G i l a d e l ~ h i a  Academy Natu- 
ral Sciences. Hilo, Hawaii (Stimpson). I ~ y s a n  (Lenz, aa urville(and probably cordimana). 

0. law& is distinct from 0. cordimana Desmarest. 

Ocypode gaudichaudii  Milne Edwards and Luraa. 

Ocypodegaudicl~audii Milne Edwards and Lucas, d'Orbigny's Voy. 1'AmBr. MBrid., VI, pt. 1, p. 26, 
1843; IX,  pl. XI,  fig. 4, 1847. 

Honolulu (Cano). Needs verification. 

Uca  minor  (Owen). 

Gel&mus minor Owen, Voy. Blossom, Crust., 79, pl. x x ~ r ,  figs. 2, 2a, 1839. 

Oahu (Owen). 
Uca  te t ragonon  (Herhst). 

Gelasimua tetragonum Alcock, Jour. Asiat. Soc. Bengal, LXIX, 1900, ,357, and synonymy. . 

Hawaiian Islands (Kingsley ). 

Macrophthalmus telescopicus (Owen). 

(fel&mw teleacopiw Owen, Voy. Blossom, Crust., 78, pl. x x ~ v ,  fig. 1, 1839. 
MacropNhalmua comprewipea Randall, Jour. Acad. Nat. Sci. Phila., VIII, 1839 (1840), 123. 
Mncrophthalmua podophthalmua Eydoux and Souleyet, Voy. Bonite, Crust., 241, pl. 111, figs. 6-7, 

1842. 
Honolulrl Harbor, 8 fathoms, one female, collector unknown, in I T .  S. National Museum. One 

male, four females, A. Garrett, ill Museum of Comparative Zoology. 
Oahu (Owen); Honolulu (Cano); Hawaiian Islands (Randall, Eydoux a n i  Souleyet, Dana). 

One male, two female, types of M. compreasipea Randall, J. K. Townsend collector,. in Philadelphia 
Academy of Natural Sciences. One male, co1lec:ted by u. 8. Exploring Xxpedition, in Museum 
of Comparative Zoology. Hawaiian Islands, W. H: Pease, two  male^, in Philadelphia Academy of 
Natural Sciences. 

Macrophthalmus inerxnie A. Milne Edwards. 

Mncrophtl~almua inermG A. Milne Edwards, Ann. Hoc. Entom. Prance (4), VII, 1867, 286; NOUV. 

Arch. Mus. Hist. Nat. P a r i ~ ,  I X ,  1873, 277, pl. xrr, fig. 5. 

Hawaiian Islands (A. Milne Edwards). 
M. convexus Stimpson is quite another species from M. inemis. I t  is much narrower, being not 

much over half again as wide as long, while Jf .  inemis is twice as wide as long. The sides are less 
convergent posteriorly, gastric and cardiac regions narrower, front wider, about Q width of carapace, 
last ambulatory leg much less reduced than in M. compreaaipea. 

Libystee n i t idus  A. Milne Edwards. 

Libyatea nitidua A. Milne Edwards, Ann. Soc. Entoni. France (4), VII, 1867,28.5; Nouv. Arch. Mus. 
Hist. Nat. Paris, IV, 1868, 83, pl. xx, figs. 5-7 

H o n o l u l ~  (Cano). 
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Pilumnoplax cooki, sp. nov. 

(Pl. vrr, fig. 3.) 

Carapace more convex than usual in the genus, especially fore and aft, about 2 aa long 8s broad, 
naked, sparingly and irregularly punctate, regions faintly indicatad. 

Front horizontal, advanced, slightly concave or emaqinate; transversely sulcate above the margin, 
sulcus widest a t  the middle and tapering to each end; slightly more than a third the greatest breadth 
of the carapace. 

Antero-lateral borders not more than one-half length of postero-lateral, cut into three projec- 
tions, the first a shallow lobe confluent with the outer orbital tooth, the second a blunt obtuse-angled 
tooth; edges of teeth sharp. The third prominence is a sharp mending  conical spine directed upward 
and forward, and situated considerably above the level of the teeth. 

Eye of good size, nearly filling the orbit; cornea brown in alcohol. Upper margin minutely 
notched near the middle, lower margin Slightly emarginate below outer angle; inner angle a narrow 
tooth whose tip is j u t  visible in  dorsal view. 

The last joint of the peduncle of the antenna attains the edge of the front; flagellum twice aa long 
as the orbit is wide. 

Chelipeds in male slightly unequal, heavy, a little more than twice aa long as carapace; surface 
sparingly punctate; aim microscopically granulous, especially toward the margin; a snlall superior 
subterminal tooth; wrist leas evidently granulous, inner lobe truncate, its distal corner in  form of a 
blunt tooth; hands almost smmth, finger8 gaping, the pollex curved downward in its basal half; dark 
color only on distal two-thirds, the color darkest in  the middle, and a brown horn-color a t  each end. 

Legs very slender, long, second pair longest, 2f times aa long as the carapace; smooth, unarma&, 
nearly bare. 

Length of type male 12r7, width 15 mm. 
The character of the antero-lateral dentation, as well as the  convexity of the carapace, distin- 

guishes this species from all others. 
Named for Captain Cook, who discovered the Hawaiian Islands. 
Dietrib?~tion.-South coast of Oahu, 293 to 330 fathoms, stations ,3838, 3917; Pailolo Channel, 256 to 

290 fathoms, stations 3865, 3866 (type locality), 3883, 3884; northeast approach to Pailolo Channel, 
272 to 304 fathorns, stations 4089, 4096; vicinity of Kauai Island, 283 to 309 fathoms, station 4130. 

.Cat. No. of type, 29364. a 

Family PALICIDX. 

Palicue fiaheri, ap. nov 

(Pl. VII ,  fig. 5.) 

Carapace with regions well marked, covered with minute granules, from each of which a short 
curved hair arises and with tubercles symmetrirally arranged on the sumlrtits of the areolie and 
coarsely granulate, the chief tubercles disposed as follows: A transverse curved line of about fourteen 
running fro111 the penult lateral tooth across the cardiac region; three mesogastric; four protogastric-, 
in one line; two epigastric.; a cluster of three anterior branchial; smaller tubercles in a line of fire or six, 
and one median in advance of the line on the intestinal region, and three on the posterior part of each 
branchial region. 

Front cut into four narrow lobes, tips upturned, middle pair much lower, longer, more acute, and 
more depressed than outer pair and separated from each other by a deep U sinus. 

Lateral borders moderately diverging posteriorly, cut into five long acute teeth, including orbital, 
diminishing backward, the last much the smallest. Posterior margin cut into nine to eleven small 
lobes not contiguous. 

Inner supraorbital lobe separated by broad deep sinus from front, its inner angle very pmminent 
and elevated; three deep sinuses in upper margin of orbit; a small V sinus below outer tooth; inner 
suborbital tooth narrow, acuminate. Eyestalks sharply granular and nodular. - - - 

n All catslogue liumberu of types of new specie8 refer to the rstalogoe in  the U. Y. National hluueom. 
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Chelipeds shorter tllan carapace, unequal in both sexes, only the right or larger one being stouter 

than the first pair of legs; the upper surface beam some flat lobules and sharp granules; larger palm 
only a little longer than high. 

First pair of legs a little longer than carapace; merus sharply~ranular ,  anterior border with four 
or five small spines and ending in a large sharp-pointed tooth, posterior border denticulate; anterior 
edge of carpus with a lobe near either end, posterior edge terminating i n a  small spine; posterior 
border of last two joints serrulate. 

Second and third pairs of  leg^ about l a  times a~ long as carapace; merus broadened i n  middle, 
with sharp granules or spinules arranged in rows, anterior border with three or more spines increasing 
distally, a terminal triangular subacute tooth, posterior edge with seven or more spinoles, including 

one terminal; last two joints mnch widened, anterior border fringed with long 
hair, posterior border of propodus four to five, of dactylus two to three-serrate. 

Last pair filiform, much shorter than carapace, sharply granular or spinu- 
lous up to the dactylus, which is subequal to the propodus. 

Fig. 1.-Palime @her!. 
First segment of abdomen in both sexes carinate, carina granulate and 

3982, larger ending in a sharp upturned spine; adjoining segment of sternum armed with a 
chela of male, x sf. similar spine, yhich lies just outside the other. 

Dimensions.-Male type, length 12, width 14.1 mm. The species grows 
much larger, an immature female with soft ahell, station 4066, measuring 22.6 mm. long and 26.5 wide. 

Color.-Legs with broad transverse bands of color. 
Dktribu1ion.--South coast of Molokai Island, 23 to 73 fathoms, stations 3846, 3847, and 3848; 

vicinity of Laysan Island, 16 to 163 fathoms, stations 3939 and 39f32; vicinity of Kauai Island, 40 to 
233 fathoms, stations 3982 and 3987 (type locality); Aleunihana Channel, 49 to 176 fathoms, station 
4066; north coast of Maoi Island, 99 to 106 fathoms, a tat ion 4077. Cat. Np. of type, 29368. 

Named for Mr. Walter K. Fisher, of Stanford University, who accompanied the Fish Commimion 
party to the Hawaiian Islands in 1901. 

This species is allied to P. serripea (Alcaock & Anderson) and 1'. investigato?.ia Alcock; differs from 
the former in  having the borders of the carapace rnore deeply incised and its surface rnore tubercu- 
late; in P. investigatoris the surface is marked by tubercles on the areolz, but is not granulate, and 
the teeth of front and posterior margin are more acute. 

Pal icus oahuensis,  sp. nov. 

(PI. VII ,  fig. 4.) 

Carapace quite high in the middle, covered with distant tubercles and granules, between which 
the surface is microscopically granulate. 

Median lobes of front small, round, near together, on a lower level than outer pair, which are 
broad and very shallow, and separated feebly from the inconspicuous inner supraorbital lob(.. Three 
small notches in upper margin of orbit; outer tooth long, triangular, acute. 

Antero-lateral margins forming a very obtuse angle to each other and armed with four teeth besides 
the  orbital; t in t  distant from orbit and lobifom; second and third much larger, subequal, dentiform; 
last very s~nall,  acute. Postero-lateral and posterior margins with a few spaced tubercles. 

Chelipeds about as long as carapace (in female) unequal, larger pair not much stouter than 0mt 
leg; surface granular; larger palm about 1 4  times aa long as wide, fingers nearly 
aa long as palm and crossing each other a t  some distance from tip. 

First pair of legs a little longer than carapace, merus and carpus granulate, 
margins of former bluntly denticulate, a prominent blunt tooth a t  end of 
anterior margin; two lobes on same margin of carpus; edges of last two joints 

2.-PaliCW) oahuen- 
entire. Bin, type female, larger 

Second and third pairs of legs abont I $  times length of carapace, merus chela, x q. 
ovate, uranular, margins irregularly dentate, teeth smaller and more numerous - - 
on posterior than oi anterior border; the latter bearing a large terminal tooth, which is larger and 
acute on second pair, lohiform on third pair; remaining joints similar to those of first pair. 

Last pair filiform, granulate, not $ as long as carapacse. 
First four segmente of female abdomen carinate, first three segments granulate, their cadnae, 

though not prominent, visible from above. 
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Dimmh~w.-Female type, length 7.9, width 10.3 mm. Female, Honolulu Reef, length 8.6, width 
11.4 mm. 

Record of apecim.--8outh cowt of Oahu Island, 267 to 220 fathoms, station 3919; one female type 
(Cat. Na. 29874). Honolulu Reef; one female. - 

In the shap and convexity of the carapace this speciea approaches the West Indian 1'. obem 
(A. Milne Edwards), bubthe antero-lateral bordere are more oblique than in the latter. 

MANELLA, gen. nov. 

Differs fmm.Pdicw in having the lege of the laat pair not different from, or abnormally smaller 
than, the others. Floor of orbit produced considerably beyond roof. Carapace broadest anteriorly. 

The genus Plmrophricus waa instituted in 1873 by A. Milne Edwards (Jour. Mus. Godeffroy, I V ,  84 
[83) for a single species from Australia, P. rrixtatipea (op. cit., pl. I, figs. 6-6c) which no one has since 
examined. He places it among the Oxystomata near Orithyia. In 1879 Miers (Jour. Linn. Soc. 
London, Zool., XIV, 660) ranged it doubtfully in the Oxyrhyncha, in' which he is followed by 
Haswell (Cat. Austral. Crtwt., 22, 1882). In 1887 de Man (see below) tlescribed a second epecies 
of the genus from Arnboina, which he believed to be more nearly related to the Corystoidea than to 
any other group. I t  is this second species, P. apinipea, which is present in the Hawaiian collection, 
and I am confident that it should be placed in or near the Palicidw. aa, were it not for the norrnal size 
and position of the posterior pair of lega, it might be. ranged in the genus Palicw. The floor of the 
orbit is a little more adva3ced than in Palicus; otherwise the orbital region, the front, the antenna1 
and hut*cal regions, the areolation of the carapace, the form of each joint of the flrat three pairs of lega, 
the character of sternum and abdornen are eeaentially thoseof Palicurr. The shape of the carapace and 
chelipeds have less of the typical Pdic~~a.  The species of that e n u s  which P. epinipea niost resembles 
in shape is Palicus contractua h t h b u n  (Bull. Mus. Comp. Zool., XXXIX, 1002, 126, plate, figs. Fand 
8) , in which the side margins converge from front to back. 

I have separated generically de Man's species from the type of Pleurophricus on account chiefly 
of the legs. In P. crktatipes the legs are nearly of a size and the carpus i~ no longer than broad; while 
in Manella spinipes the first and fourth pairs of lege are much smaller than the second and third, and 
the carpus is elongate, with the characteristic shape of Palicua. In Pleurophricua the carapace is sub- 
circular and the chelipeds equal. If the male abdomen resembles that of Palicun and Manella, then 
the abdomen of Pleurophrime cristatipes represented in fig. 6c (op. cit.) is that of a young female. 

This genus is dedicated to Dr. J. G. de Man, one of the most painstaking of 
carcinologists. 

Manella epinipea (de Man). 

(PI. VII, fig. 6.) 

P~europhricuv ~pinipea de Man, Arch. f. Natarg., LIII, 1887, 1, p. 344, pl. 
Fig , S , -M aneMaBZ?inipes, 

xv, fig. 1.  tati ion 3847, larger 

Record qf npecimenrr.-South coaut of Molokai Island, 23 to 24 fathorns, sta- chelaof male, x 2% 

tion 3847; Auau Channel, 28 to 43 fathoms, stations 3872 anti 3876. 
De Man based the species on a uingle male, which had the front broken and lacked the right 

cheliped; the front is four-lobetl, the lobes rounded, the middle pair lower axid more advanced than 
ths outer; median sinus deep U-shaped. The right chela is 1& times as high as the left in both sexes, 
fingers rather short and stout, and when uhut leaving a small hiatus at h e .  In the adult male 
the greater part of inner aurface of hand and fingem of both cheltt! is clothed with lonq hair; in the 
female and immature rriale this space is naked, hut there is a small dark spot at the center. Be~ides 
the long hairs which lie on the upper ~urface of the la& twu jointsl of the lega, there &re long hairs 
fringing the posterior edge of the nierus, and in the last pair the anterior edge of the carpus. In the 
adult the seven segments of the abdomen are all well separated; in the  i~nmature the first to sixth 
"egmenta, inclusive, may be fused. 

Dimensions.-Length of male (station 3847) 11.7, width 13.4 mm. 
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Family GECARCINIDW. 

Cardisoma rotundum (Quoy and Gaitnard). 

Thelphuaa rotunda Quoy and Gaimard, in Freycinet's Voyage autour du  Monde, 111, 2;001., p. 627, 
pl. 77, fig. 1 (Thelphuse chaperon arrondi), 1825. 

Cardinoma hirtipes Dana, Proc. Acad. Nat. Sci. Phila., V, 1851, 253; Crust. U. S. Expl. Exped. 
I, 376, 1852; pl. XXIV, fig. 2, 1855. 

Chrdisoma ~oluncium Safford, Contr. 17. 8. Nat. Herbarium, I X ,  1'905, 90. 
Oahu, H. Mann, 1864, 1 male, 1 female, in Museum of Comparative Zoology. 

Family G R A P S I D S .  

(Irapsue grapeus tenuicruetatue (Herbst). 

Chncer tenuicrwrtatua Herbst, Naturg. Krabben u. Krebse, I, 113, tab. 111, fig. 33 (not 34), 1783 
(not Gronovius). See von Martens, Arch. f. Natnrg., XXXVIII ,  1872, 107, and Hilgendorf, 
Monata. K. Akad. Wiss. Berlin, 1878 (1879), 807. 

Crapse rude Milne Edwards, Hist. Nat. Crust., 11, 87, 1837. 
Urnpaw i~irtus Randall, Jour. Phila. Acad. Nat. Sci., VIII, 1839 (1840), 124. 
(frapsus rudb Milne Edwards, Ann. Sci. Nat. (3), Zool., XX, 1853, 168 [134]. 
(#rapma maczilatw, var. lenuicrietalus Kingaley, Proc. Acad. Nat. Sci. Phila., 1880, 193. 
Hilo, Hawaii; Avalu Point, Lanai Island beach, station 3829; Honolulu market; Papai Oama; 

Hanalei, Kauai, reef; Necker Island; Laysan; "under stones, high-water mark," Henshaw; Kauai, 
A. Garrett, in Museum of Con~parative 7mlogy. 

Hawaiian Islands (Milne Edwarcl~, (iibbes, Randall as 0. hirtus; 1 male type, J. K. Townsend, 
collector, in Philadelphia Academy of Natural Sciences; (Danaas G. pictus).a Oahu (Kingaley). Wai- 
kiki, Oahu, and Laysan (Lenz). 

D6tribution.-The common rock crabof the tropics, (Jrapawr grapata, is separable into two forms, 
one in which the lobe on the wrist is very broad and terminates in a short point (G. grapaua typical), 
and one in which the same lobe is narrow and terminates in a long narrow spine ( t e n u h t a t u s  Herbst). 
The former inhabita the coasts of America, including the outlying islands, such as the Galapagos, and 
also the eaetern shores and islands of the Atlantic Ocean; the latter is restricted to the oriental region. 
This division is borne out by the large series in the U. 8. National Museum, containing eight localities 
for tenuicrmtatwr, exclusive of the Hawaiian Islands, and in the Museum of Comparative Zoology, 
where the same subspecies is representecl by nine localities (specimens determined by W. Faxon). 

Grapeue strigosue ( Herbst). b 

arapma strigoeus Alcock, Jour. Asiat. Soc. Beneal, LXIX, 1900, 393. 
Oahu, H. Mann, 1864, 3 males, 2 females, approaching sub- 

species longitnrA, in Museum of Comparative Zoology. 
......," ... 

-*,,. 1'. 
Honolulu (Cano) ; Hawaiian.Islands (Kinmley) . 

.-.: 5:. - ' 
:.-;=;;*<..: "' ......... ;. s.ir-,, .'/ Grapeus etrigoeua longitareie Dana. 

a (Pl. VIII, fig. 1.) 

b @rapsue longitursis Dana, Proc: Acad. Nat. Sci. Phila., V, 1851, 
249; Crust. U. S. Expl. Exped., Pt. I, 339, 1852; pl. xxr, 

Fig. 4.-ffrapeue strigoeue lon,gitareis. a, 
Left chela of female, station 3&?1, x 1s. 

fig. 4, 1865. Paumotu Archipelago. 

b, Abdomen of male, Kailua, x la.  Grapsua subquadratr~s Stimpson, Proc. Acad. Nat. Sci. Phila., 
X, 1858, 103 r491. Hawaiian Islands. . 

O r t h O g ~ a p ~  longilarh Kingaley, Proc. A c d .  Nat. sci.-~hila.,  1880, 195. 

a See note under 0. stdgosue. 
bDana records ff. pirtus from the Hawaiian Islandu; his specimens are not extant. A apecimen from Paumotu Archi- 

pelsgo labeled by him " ff. pidua" is in the National Muaeum and is really Q. etrigoaue. 
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Napili Harbor, Maui, station 3881, 2 females (1 ovigerous). Hawaiian Islands, W. H. Peaae, 
North Pacific Exploring Expedition, 1 female, type of G. m b p d r a t u a  Stimpson. Hawaiian Islands, 
A. Garrett, I female in Museum of Comparative Zoology. 

"Under stones below half-tide mark on the ocean shore at Hilo" (Stimpeon, unpublished MS.) 
A emaller form than typical G. strigom, a female'bearing eggs measuring only 24.2 mm. long; 

also wider and more quadrate; front less advanced; fingers gaping in their basal half; ambulatory legs 
much longer, 23 times as long as carapace, meropodites narrowing more distinctly at the distal end, 
propodites markedly elongate; abdomen of mature female very wide, almost concealing the L ~ X E  of 
the ambulatory legs; abdomen of male broader, equila.terally triangular from the middle of the third 
q m e n t  to the tip. 

The type of Dana's G. longitarth is also in the National Museum; it is a male smaller than the 
females. I can not see that it differs essentially from the type of G'. mbqt~adratus. 

Dimen8iona.-Length of larger female from Napili 24.6 mm., greatest width 28.2, width at exorbital 
angles 23.7, at epibranchial tooth 25.8, width of front below 11.4 mm. 

Cleograpsue lividus (Milne Edwards). 

Geograpw lividus Kinpley, Proc. Acad. Nat. Sci. Phila., 1880, 195. 
Hawaiian Islands, A. Garrett, 2 males, in Museum of Comparative Zoology. 

-Cleograpsua crinipee (Dana). 

Geograpw m'nipes Alcock, Jour. Asiat. Soc. Rengal, LXIX, 1900, 396. 
Oahu, H. Mann, 1864, 1 female, in Museum of Comparative Zeology. Hawaiian Islands, 

A. Garrett, 1 male, in Museum of Comparative Zoology. 
Hawaiian Islands (Dana, Kingsley) . 

Hemigrapsus craasimanue Dana. 

Hemigrapaua craseimanwr Dana, Proc. Acad. Nat. Sci. Phila., V, 1861, 260; Crust. U. 8. Expl. 
Exped., I, 349, 1852; pl. XXII, fig. 4, 1855. 

Hawaiian Islands (Dana). 

Xetopograpaus messor (Fonkhl). Native name, Thukuhar (Owen). 

Pachygrapsw,parallelue Randall, Jour. Acad. Nat. Sci. Phila., VIII, 1839 (1840), 127. 
Metopograpcrus measor var. fiontalis Miem, Ann. Mag. Nat. Hist. (5), V, 1880, 311. 
Metopograpm messor Alcock, Jour. Asiat. Soc. Bengal, LXIX, 1900, 397. 
Puako Bay, Hawaii; Hilo; Mauna Loa, beach; Honolulu; Pearl Harbor; Oahu, T. H. Streets; 

Hawaiian Islands, North Pacific Exploning Kxpedition, 1 female, in U. S. National Museum, 2 females 
in Museum of Comparative Zoology, 1 male, 1 female, in Philadelphia Academy of Natural Sciences; 
Kauai and Maui, A. Garrett, in Museum of Comparative Zoology; Hawaiian Islands, W. H. Jones, in 
Muaeum of Comparative Y~ology. " Numerous, some under stones at high-water mark," Henshaw. 

Hawaiian Islands (Randall, Dana, Streets, Kingsley), 2 males, 3 females, types of P. parallelwr 
Randall, T. Nuttall and J. K. Townsend, collectors, in the Philadelphia Arademy;'also 2 males, 1 
female, collected by the U. 8. Exploring Expedition. Oahu (Owen); Hawaii (Stimpson); Hilo beach 
(Mien); Honolulu (Cano); Pearl Harbor, and Waikiki, Oahu (Lenz). 

Pachygrapsua plicatus (Milne Fdwards) . 
Pachygrapsus plzcatus Ki~~gsley, Proc. Acad. Nat. Sci. Phila., 1880, 200, and synonymy. 
Kailua; Hilo, Hawaii, H. W. Henshaw. 
Hawaiian Islands (Milne Fdwards, A. Milne Edwards). Hawaiian Islands, 3. S. Exploring 

,Expedition, 2, male and female (Dana); Oahu (Kingsley); Honolulu (Cano); Layean (Lenz). 
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Pachygrapsus minutus A. Milne Edwsrde. 

Pmhygrapcnu, minutua A. Milne Edwards, Nouv. Arch. Mus. Hi&. NaL Paris, IX, 1873, 298, 
pl. XIV, fig. 2; New Caledonia. Alcock, Jour. Asiat. Soc. Bengal, LXIX, lQtQ.399, 

Layean, May, 1902, 6 males, 1 ovigerous female, s~naller than the typea, the largest male meamring 
4.6 by 6.5 mm., the female 3 by 4.6 mm. 

Honolulu (Cano). 
Pachygrapeua longipee Rathbun. 

(PI. VIII, fig. 7.) 

P a c h h ~ p ~  longipes Rathbun, Proc. U .  S. Nat. Mus., XVI, 189.7, 247. 
Honolula (type locality); Honolulu reef; Kealakekua Bay, Hawaii; Hilo, H. W. Henshaw. 

Pachygrapsue craasipes Randall. 

Pachypapst4a craesip8 Randall, Jour. Acad. Nat. Sci. Ptiila., VIII, 1839 (1840), 127. 
Hawaiian Islands (Randall). The locality is probably erroneous. 

P b e a  minutus (Linnaeus). 

Naut&gmp%us minudua Kingdey, b. A d .  Nat. Sci. Phila., 1880, 202. 
Between Erben Bank and Ksiwi C h g n d ,  station 3800, on Velulla; south coast of Oahn, surface, 

station 3813; south coaat of Molotrai Island. station 3833, on floating stick. 

Cyclograpew grenulstm Dana. 

Cyclograpaun grunulatwr Dana, Proc. Acad. Nat. 8ei. Phila., V, 1861,261; Cht&,U. 8. Exptoring 
Expedition, I, 361, 1862; pl. XXIII, fig. 4, 1855. 

Hilo, Hawaii, under stones, high water mark, numerous, H. W. Henshaw. Kahulmi, Bfm& 
It. C. McGregor. Hawaiian Islands, A. Garrett, in Museum of Comparative Zoology. 

Maui (Dana). 
Cyclograpsus henshawi Rathbun. 

Cyclograpaue henshawi Rathbun, Proc. U. 8. Nat. Mus., XXVI, 1902, 75. 
Hilo, Hawaii, under stones, high water mark, type locality, H. W. Henshaw. Kahului, Maui, 

R. C. McGregor. Oahu, Galathea Expedition. Weather coaat of Hawaii, A. Garrett, in Museum of 
Compaqtive Zoology. 

Cyclograpeue cinerdus Dana. 

Cyclograpsus cinereus Dana, Proc. Acad. Nat. Sci. Phila., V, 1851, 251; Crust. U. S. Exploring 
Expedition, I, 360, 1852, pl. XXIII, fig. 3, 1866. 

Hawaiian Islands (Dana). 

Seearma (Sesarma) anguetifrons A. Milne Edwards. 

Sesarma anyustgrons A. Milne Edwards, Nouv. Arch. Mus. Hist. Nat. Paris, V, 1869, 26. 
Collected by W. H. Pease, probably at the Hawaiian I~lands, one specimen, in Peabody Museum, 

Yale Univemity. 
Hawaiian Islands (type locality). 

Seearma (Holometopus) obtus i f ron~ Dana. 

Seaarma obtuaif~one Dana, Proc. Acad. Nat. Sci. Phila., V, 1861, 260; Crust. U. S. Exploring 
Expedition, I, 355, 1852; pl. XXII, fig. 9, 1855. 

Hilo, Hawaii, numerous, H. W. Henshiw; a fine series, running larger than Dana's typeo. The 
largest male is 15.6 mm. long, 20.5 wide, greatest width of front 13.8 mm. Hawaiian Islands, 
A. Garrett, in Museum of Comparative Zoology. 

Maui (Dana). Hannakakoi, Molokai (Lenz) . 



BRAUHYURA AND MACRURA OF HAWAIIAN ISLANDB. 841 

Seearma (Xiolometopus) trapesrium Dana. 

Seztama trapezium Dana, Crust. U. 8. Exploring Expedition, I, 394, 1852; pl. xxrr, fig. 8, 1866. 

Hawaiian Islands (Dana). 
Barmatiurn faxoni, sp. nov. 

(Pl. v ~ i ,  fig. 1.) 

Carapace very little broader than long. Anterior third inclined. Protogastric and anterior branchial 
regions separate1 y convex. Anterior mesogastric and postorbital regions depressed. H-shaped depres 
sion deep. Post-frontal tubercles of the middle pair three times as wide as those of the lateral pir ;  
directly behind the latter and a little posterior to the line of the orbits another pair of elevations similar 
but wider. Surfare of the anterior two-fifths of the carapace covered with coaffe rough granules; the 
remainder with irregular confluent grooves and pita; post-lateral regions obliquely striated. 

Surface of front vertical, not visible or only partially visible in dorm1 view, very concave horizon- 
tally and perpendicl~larly, granulate; margin thin, along the anterior edge very finely crenulab; in 
front view this edge nearly horizontal and slightly s i~~uous,  in subdorsal view 
bilobed; side margins parallel; corners rounded. 

Lateral margins of carapace very convex, marked by a narrow smooth rim; 
three teeth, including the orbital, the first and second directed forward, narrowly 
acute. sharp-pointed, the first the largeet; third tooth obtuse, smallest, directcd 
outward. 

Arms with a superior subterminal tooth; outer face crossed by short granular 
s t r i ~ ;  lower face bordered by spiniform tubercles. Wrist with outer surface very 
rongh with s t r i ~  and granules; inner tooth broad, blunt. Hands equal in both 

gaping; upper surface of dactylus armed with horny-tipped npinulee, one row of 

sexes, covered outside and in with large, rather distant, sharp granules. A line F ~ w f i . 2 ~ P ~ ~ ~ ~ ,  
of swaller granules along upper margin, below which on the inner surface are three of ,,,, ,,type, 
or four short oblique granulated ridges. Fingew of male gaping, of female not x t. 

which extends at least to the distal third of the finger; similar spinules on thelower surface of the pollex. 
Ambulatory legs long and flat, the third pair between 2 and 23 times ae long as the carapace. 

The merus joints widen gradually from the proximal end and may attain their greatest width a t  the 
subterminal spine or somewhat behind that point; subterminal projection a sharp spine. The pro- 
Podites are elongate, with subparallel sides. 

Abdomen of mature female very wide; last segment deeply set in the preceding. 
Dimensions.-Male (Ebon), length, measured from edge of post-frontal lobes 41.2, greatest width 43, 

exorbital width 30.5, width a t  posterior epibrnnchial tooth 38.7, width of front 15 mm.; female (type), 
length, measured from edge of post-frontal lobes 34.4, greatest width 37, exorbital width 26, width a t  
Posterior epibranchial tooth 33.5, width of front 13.5 mm. 

~8trib?~ti0n.-OahU, I-I. Mann, 1864, one female type (Cat. No. 22837), received from Museurn of 
Comparative Zoology, where there are additional specinlens (3 males, 3 females) from the same locality, 
and three males from Kbon, Marshall Islands, Rev. B. (+. Snow, collector. 

Named for Dr. Walter Faxon. 
This speries diffem from the typical sperien of the yenus, S. ~riunt~m Dana, in the vertical front and 

in the terminal ~egment  of the al)do~nen of the fr~nale deeply impacted in the penultimate seg~nent. 

Plagueia depreeea tuberculata Lamarck. 

Ragusiu deprensa var. nquarnosa Alcock, Jour. Asiat. Soc. Bengal, LXIX, 1900, 437 (not all 
synonymy). 

Kailua and Hilo, Hawaii; Mani, It. C. McGregor; south coast of Molokai, station 3824; Honolt~lu; 
Laysan; IIawaiian Islands, W. H. Pease. 

Hawaiian Islands (Stimpson); Laysan (Lenz) . 
This form is regarded as a subspecies of 1'. depressa because there are intergrading forms. Speci- 

mens frorn Madeira have every appearance of I?, depreasa from the American coast, except that the 
lohe on the basal joints of the legs is entire, as in true ttthern~lata. 1'. immumlntn seems l o  IW a 
distinct species. designation scpurno~a Herbst is not used for ttcherc~cltrtn Larnarck in view d th? 
fact that there appears to be doubt as to the identity of the type of the for~ner. 
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Pleguaia immwulata Lamarck. 

Plaguaia imrnaculata Miers, Ann. Mag. Nat. Hist. (5), I, 1878, 150; Challenger Brachyura, 273, 
pl. xxIr; Ag. 1, 1886. 

Honolulu ( Miers). 
' Percnon planisaimurn ( Herbst). 

Liolophw ylankaim,ur Alcock, Jour. Asiat. Soc. Bengal, LXIX, 1900, 439. 
Hilo and Puako Bay, Hawaii; Napili Harbor, Maui, station 3881; Honolulu, on coral reef; 

Hanalei, Kauai, reef; Hawaiian Islands, W. H. Pease; "under stones, high water mark," Henshaw. 
Maui (Dana). Hawaii (Stimpson). Hawaiian Islands (Milne Edwards, aa Acanthopw af ink) .  

Percnon abbreviatum (Dana). 

Acanthqpus abbrmiulus Dana, Proc. Acad. Nat. Sci. Phila., V, 1861, 252; Cruet. U. 8. Expl. 
Exped., I, 373, 1852; pl. xxrrr, fig. 11, 1855. 

South coast of Molokai Island, station 3834; Honolulu; Waikiki Beach. 

Percnon pilimanus ( A .  Milne Edwards). 

J'laqu&~laniseima Randall, Jour. Acad. Nat. Sci. Phila., VIII, 1839 (1840), 128. 
Acanthopuspilimanus A. Milne Fxlwards, Nouv. Arch. Mus. Hist. Nat. Paris, IX, 1873, 300, pl. xrv, 

fig. 5. 
Leiolophwpiliinanue Miera, Ann. Mag. Nat. Hist. (5), I, 1878, 154. 

Fami ly  POTAMONIDX. 

Trichodsctylua punctatua Eydoux & gouleyet. 

Without doubt erroneously attributed to the Hawaiian Islands by those authors. 

F a m i l y  PILUMNIDX.  

Carpiliua maculatua (Linneus). 

Cnrpiliua mcccukdw Alcock, Jour. Asiatic Soc. Bengal, LXVII, 1898, 79, and synonymy. 
Honolulu; Honolnlu market; Puako Bay and Hilo, Hawaii. Oahu, H. Mann, 1864, in Museum of 

Comparative Zoology. 
Honolulu Reefs (Miers); Layean (Lenz). 

Carpiliue convexue (ForakAl). 

Chrpiliw convexua Alcock, .Tour. Asiatic Soc. Bengal, LXVII, 1898, 80, and synonymy. 
Honolulu, reef and market; Waikiki Beach; Hilo; Waiawa Kanai, V. Knudsen. Oahu, H, Mann, 

1864, in Museum of Comparative Zoology. 
Hawaiian Islands (Dana); 1 male, 1 female, juv., collected by U. 8. Exploring Expedition, in 

Philadelphia Academy of Natural Sciences; Laysan (Lenz). 

Carpilodea triatia Dana. 

Carpilodes tristis Alcock, Jour. Asiat. Soc. Bengal, LXVII, 1898, 82, and synonymy. 
Hawaiian Islands, A. Garrett, 2 females, in Museum of Comparative Zoology. 

Carpilodes ruber A. Milne Edwards. 

Carpilodea rube7 A. Milne Edwards, Nouv. Arch. MUE. Hist. Nat. Paris, 1, 1865, 228, pl. XI, figs. 
4, 4a, 4b. 

Honolulu (A. Milne Edwards); Pearl Harbor (Lenz). 
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Carpilodes coccineue, sp. nov. 

(Pl. VIII, fig. 4.) 

Surface covered, except in the grooves, with crowded crisp granules visible to the naked eye. 
Carapace deeply lobulated everywhere. Thb groove defining the posterior lateral lobe continued to 
the cardiac regi0nl As in C. pediger, the gaatric region is Bivided into four longittldinal lobules and four 
small anterior lobules, while a shallow transverse furrow cuts off a narrow piece from the posterior 
extremity of the mesogaatric lobule. lL, 2L, 3L, 4L, 5L, and 6L (of Dana) are separated from one 
another, although lL, 3L, and 4L are fused with the corresponding marginal lobes; there is no division 
between 1R and 2R, while 3R is separate. 2L and 4L have each a dimple on their antero-lateral 
portion. A broad transverse furrow behind the cardiac region and a narrow one above the posterior 
margin. 

Antero-lateral lobes well marked, the posterior one acutely conical and in young specimens the 
one next to the laet also. 

Chelipeds nearly equal, granular like the carapace; two teeth a t  inner angle of wrist; outer surface 
of palm with an obscure ridge through the middle and a groove near the upper margin. Fingers 
slightly gaping. I n  the old male the gape is less, and the black color of the pollex runs well back on 
the palm inside and out, but the black of the dactylus does not cover the upper part of the btwe; tips 
of fingers light. 

Legs granular; carpal jointe faintly bilobed. 
Color.-" Deep dull crimson lake" all over except the fingers. Color persisting in alcohol. 
Dim~nsiom.-Male type, length 13.9, width 23.4 mm. 
Distribution.--South coast of Molokai Island, 23 to 73 fathoms, stations 3847 and 3848; Auau 

Channel, 28 to 65 fathoms, stations3875 and 3876; Penguin Bank, 28 to 14 fathoms, station 4034,l male 
type (Cat. No. 29422); Hawaiian Islands, A. Garrelt, April 25, 1860, in  Museum of Comparative 
Zoology. There is also a male from Mauritius in the U. S. National Museum. 

This species comes nearest to C. pediger Alcock and C. cariosua Alcock. From the former it is 
distinguished by the coarser granulation, the two teeth on the wrist, the absence of the strong tooth 
from the bme of the movable finger, and by the color; from the latter by the lack of nodule8 on the 
chelipeds and leg@, by the presence of the s~nal l  antero-lateral gastric lobule, and by the color. 

Carpilodes virgatus,  sp. nov. 

(PI. VIII ,  fig. 3.) 

Much like the preceding, C. coccineua, but flatter; granulation fine, invisible to the naked eye and 
occupying the grooves aa well ae the lobules; groove dividing the protogaatric lobules not continued 
back to the mesogaatric area; 2L wider; 2L and 4L not dimpled; antpro-lateral lobes less conic.al, more 
obtusely pointed. 

Surface of chelipeds rougher, the granules on t,he hand arranged in a reticulating patt,ern with 
smooth intervals. Fingers moderately gaping; dark color of the pollex in the male extending back 
on the palm for two-thirds its length and height. Carpal and propodal joints of legs wider, the 
former more deeply bilobed than in 0. coccineua. 

Color, bright scarlet, persisting in alcohol, with some small spots of buff which are larger and 
more confluent on the posterior portion. The lega have about six bands of buff, that on the middle of 
the merus-joint more or less incomplete or altogether wanting. 

fimension.u.-Male type, length 10.8, width 18.4 mm. 
I)iatribution.-South coast of Molokai Island, 23 to 24 fathoms, station 3847; Auau Channel, 13 to 

43  fathom^, stations 3871, 3873, and 3876 (type locality); vicinity ~f Kauai Island, 68 to 179 fathoms, 
station 4128. Cat. No. of type, 29432. 

Carpilodes vaillantianum (A. Milne Edwards): 

Carpilodes vaillantianua Alcock, Jour. Asiatic Soc. Bengal, LXVII, 1898, 85, and synonymy. 
Honolulu; reef in front of Honolulu; Layean. Hawaiian Islands, A. Garrett, 1 female in Museum 

of C ~ l n ~ a r a t i v e  Zoology. Hawaiian Islands, W. H. Pease, 2 males in Philadelphia Academy of 
Natural Sciences. 

Color, yellow or greenish yellow; fingers light brown with white tips 



~ e . m o n t i c u l o s u a  A. Milne Edwards. 

Carpiloda monliczldotnix Alcock, Jonr. Asiatic So(#. RengaE, LXVII, 1898, 86. 

Honolulu; Laysan. Laysan (Leriz). 

Carpilodee eupernodoeue, sp. nov. 

(PI. VIII, fig. 5.) 

Carapace everywhere lobulated, the lobules high and for the most part long and sausage-like, 
smooth to naked eye, separated by broad deep sn~ooth depressions. Under the lens the surface of the 
lobules is covered with fine close depressed granulation and irregular pits, some of which are very 
large. 

Protogastric lobule U-shaped; in front of the inner branch only is there an epigastric lobule. The 
hepatic and branchial lobules extending inward from the lateral lobes are long, irregular, and are 

incompletely subdivided near their outer ends. 6L is distinct and is sub- 
divided by a transverse furrow; cardiac region flat; two grooves behind it. 
Lateral projections thick, rounded, well-marked lobes, the first of the four 
confluent with the orbital lobule and with the subhepatic lobule. 

Chelipeds equal, upper margin of arrn denticulate; wriat and upper sur- 
face of pal111 covered with irregular nodules; three longitudinal ridges on 

Fig. 6.-Cnrpilode8 eupmno- outer face of palm, the upperinost formed by a double row of nodules, the 
doaus, chela of type, male. 

x 2 ~ .  second one by a single row, the lower one sirnply cbrenulated and prolonged on 
the finger. Color of index continued a little on the pa1111. Fingers gaping. 

Cbrpal and propda l  joints of legs strongly nodulous. 
12imerwiom.-length of male 11.8, width 20.2 mm. 
D&ributian.-Layean, May, 1902, one inale type (Cat. No. 29424); vicinity of Layaan, 10 to 19 

fathoms, stations 3959 and 3960; vicinity of Modu Manu, 27 to 31 fathonls, station 4171. 
Color.-A uniform yellowish brown or orange-red. 
This species is distinguished from all others by it,s high smooth nodules and broad interspaces. 

Liomera pubeecena (Milne Xdwards) . 
Liorneia pubeecens A. Milne Edwards, Nouv. Arch. Mus. 

Hist. Nat. P a r i ~ ,  I ,  1865, 223, pl. xrr, figs. 6, 6a. 
Layean; south coast of Molokai Island, station 3834. 
Color pink, with distant small white spota rimmed with 

deeper pink; hair yellow. 

Liomera prmtexta,  sp. nov. 

Not a typical fiomern, because possessetl of a crent on the 
carapace and the carpal joints of the legs. 

Carapace of characteristic Liomern form, 1.8 tirnes as broad 
as long, sparingly granulate; frorn each granule springs a tuft 
of long yellow hairs which nearly obscure the surface except Fig, 7.-l,iomwa prretcxtu, Htr,tion X8,2. 
along the fronto-orbital ant1 antero-lateral borders which are UOIRH~ view, x 18. b, Chela, x 28. 
bare and more finely and densely granulate. 

Front deflexed, with two lobes separated by a shallow emargination, from which a deep niedian 
furrow arisea; lateral angles dentiform, fnsed with the orbital angles. 

Orbits transversely oblong, as in  puberrcettn (Milne Edwartls) ; the three outer fissures deeply 
marked. 

Antero-lateral border cristiforrn, cut into four lobes diminishing in size posteriorly, the first con- 
fluent with the orbital angle and twice as wide as the second; the third most prominent and twice aa 
wide as the fourth. Lower surface of carapace granulate ancl in part hairy. Inner angle of basal 
antenna1 joint proclocec! and applied along the inner side of the frontal tooth, 

Chelipeds equal, small, about 14 times as long as carapace. IJppur distal portion of arm, entire 
outer surface of w r i ~ t  and upper surface of pa l~n  gra~lnlar atltl hairy. lipper rriargin of arm acute, 
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inner angle of wrist without a tooth, simply bluntly angular. P a l m  diminishing in width distally; 
a hngitudinal row of granules just below the ~nidtlle. Fingem long and slender, deeply grooved, 
narrowly gaping, terminal spoons shallow. 

I ~ g a  broad, fringed with long hair, especially on the upper margin; posterior surface more or less 
granular and hairy. Merus joints with an acute upper edge with a row of sharp granules; carpus 
joints limbed above, the limb bare and continued on the following joint by a small lohe against which 
the carpal limb fits when the leg is straightened. 

Color.-Orange brown in alcohol. 
Dimension.9.-Female, type, length 10.5, width 18.6 mm.; male (station 3875), length 6.7, width 

11.7 mm. 
Btri6ution.-Auau Channel, 28 to 85 fathoms, stations 3872 (type locality), 3876, 3876. Cat. No. 

of type, 29507. 
The limbed carapace and carpopodites as well as the slender c h e l ~  s e ~ a r a t e  this species from other 

species of Liomma. 
Aterga t i s  ocyroe (Herbst). 

Alergatia floridua Alcock, Jour. Asiatic Soc. Bengal, LXVII, 1898, 98, and synonymy. 
Oahu, H. Mann, 1864, 4 males, 2 females, in Museum of Comparative Zoology. 

Platypodia semigranoaa ( Heller). 

Lophactrpa remipnoncz de Man, Ahhand. Senckerib. naturf. Ges., Frrqnkfurt a. M., XXV, 1802, 
582, pl. xxr, fig. 19. 

Distribution.-South c-oast of Molokai Island, 23 to 73 fathoms, stations 3847 and 3848; Auau Chan- 
nel, 21 to 115 fathoms, stations 3872, 3874, 3875, and 3876; vicinity of Laysan Island, 10 to 19 fathoms, 
station 3960; Penguin Hank, 27 to 29 fathoms, statiotis 4031 and 4033; northeast coast of Hawaii Island, 
50 to 62 fathoms, station 4055; vicinity of Modu Manu, 30 to 71 fathoms, stations 4149,4L68, ant1 4164. 

In  the main poinB these specimens agree with de Man's description and figure. The tubercles 
on the palm are, however, fewer and larger, including those on the crest, which are usually five or six 
in number. The large protuberance on the basal half of the index is broader & less protuberant, . 
and resolvable usually into three srnaller teeth not deeply separated. The 23 ~pecimens examined 
agree in these particulars. The carapace of small specimens and also the propoditm of the anlbulatories 
are very much smoother than in the adult. 

P la typodia  granuloea (Ruppell). 

Lophactza granulosa Alcock, Jour. Asiatic 80c. Bengal, LXVII, 101, 1898. 
Hawaiian Islands (Randall) ; Honolulu Reefs (Miers). 

P la typodia  eydouxii  (A. Milne Edwarde). 

Lophactza cydouxii A. Milne Edwards, Noov. Arch. Mus. Hist. Nat. Paris, I, 1866, 248, pl. xvr, 
fig. 2. . 

Atergatis limbatus Streets, Bull. U. S. Nat. Mus., 1877, NO. 7, 105. 
Honolulu; Honolulu Reef; Pearl Harbor. Hilo, H. W. Henshaw, "under stones, high-water 

mark." Oahu, Dr. T. H. Streets, U. 5. Navy. Hawaiian Islands, W. H. Pease, in Philadelphia 
Academy of Natural Sciences; A. Garrett, in Museum of Comparative 7~ology.  

Hawaiian Islands (A.  Milrie Edwards; Streets, as A. limbatun). Laysan (Lenz). 
This specaies is very close to P. granulora (Ruppell). The carapace is a little narrower, but more 

oMong transversely, being relatively wider a t  the hepatic regions. The lobulation isnluch leaa strong, 
especially noticeable on the protogastric lobes; in P. granulosa these lobes are deeply divided; in large 
specimens of P. fydousii there is a shallow longitudinal groove extending elitirely across the lobes, but 
in small specimens the groove is incomplete posteriorly. The crest on the ambulatory leg8 is wider in 
P. eydouxii, occuqying more than one-third the width of the leg; in P. punulora less than a third. 

Among the idmature specimens collected by A. Garrett is one with a little deeper lobulation that 
approaches 1'. granulosa. 



BULLETIN OF THE UNITED STATES FISH 00YMISSION. 

Platypodis actmoides (A. Milne Edwards). 

hphowzymua udmoidea A. Milne Edwards, Bull. Snc. Entom. France (4), VII,  1867, 273. 
LophuetcPa actasclidea A. Milne Vklwards, Nouv. Arctr. Mus. Hiet. Nat. Paris, IX, 1873, 189, pl. VII, 

fig. 7. 

Layean (Lenz). 
Zoeimue seneus (Linnreus). 

Zozyrnwr tenma Alcock, Jour. Asiatic Soc, Bengal, LXVII, 1898, 104, and synonymy. 
Oahu, H. Mann, 1884, 1 male in Muserim of Comparative Zoology. 

Lophozozymue incieue ( Milne Edwards). 

~ h o z o z y m u s  incisus Alcock, Jour. Asiatic Soc. Bengal, LXVII, 1898, 107, and synonymy. 

Layean (Lenz). 
Lophozozymue dodone ( Herbst). 

(PI. VIII. figs. 2, 2a.) 

hphozozymiu~ dodone Alcock, Jour. Asiatic Soc. Bengal, LXVII, 1898, 108, and synonymy. 
Honolulu; Honolulu Reef; Waialua, Oahu; vicinity of Layean, 10 to 19 fathoms, station 3960; 

Hilo, H. W. Henshaw. 

Lophozozymue intoneue (Randall). Native name, Kumiwi (Owen). 

(PI. VIII, fig. 8.) 

Xantho eudora Owen (not Herbst), Crustacea, in Bool. Capt. Beechey's Voyage to the Pacific 
in H. M. P. Rlosaom, 1825 to 1828, p. 77, 1839. 

intonswr Randall, Journ. Acad. Nat. Sci. Phila., VIII,  1839 (1840), 113. 

Carapace perfectly smooth and polished. Gastric region well delimited and partially subdivided. 
Two deep grooves run in from the ultimate and the penultimate sinuses of the antero-lateral margin 

and are united without attaining the gastric region. 
Front with two well marked and prominent median lobes; a small but 

distinct outer lobe is fused with the orbital angle. Surface of the antero- 
lateral crest concave except of the last tooth. The four teeth are separated 
by closed fissures; first antl second teeth shallow and rounded, the first 

Fig. 8.-Lophmymwe in- 
advanced beyond the orbital angle, but in the same plane; third tooth 

larger of dentiform, it# oriter or posterior margin longitudinal and 24 times as long 
male, x t. as its anterior margin; fourth tooth narrow, acute, and bluntly ridged, the 

ridge continued inward on the carapace. 
Chelipeds subequal; upper edge of arm thin, scarcely (-rested, fringed with long yeltow hair and 

ough with coarse granules, which extend a little way down the  outer surface. Surface of wrist and 
hand covered with very fine granules, forming a reticulated pattern. A very storit blunt tooth a t  
inner angle of wrist; below it  a smaller similar tooth, with tubercles and coarse granules a t  its base. 
A low blunt creet on upper margin of %nd; below it on outer surface four smooth blunt longitudinal 
crests, of which the two miperior are the broader. Fingers long, prehensile tcxeth very low and fitting 
close together; color of pollex extending far back on the pal111 in the male, on the lower margin even 
to the middle. 

Margins of legs clothed with long yellow hair, sc+anticst on the lower border of the merus antl 
carpus joints. Upper margin sharp but not crirtate, that of the merus granulated, as is also itR lower 
margin. 

Dimensions.-Male, length 31.8, width 19.5 nlm.; female, length 26.2, width 42 mm.; female type, 
length 32.2, width 49.8 (tip of left po~terior tooth broken off). 

Mributwn.-Kailua, August 1-12, 1901, 1 male, I female. Hawaiian I~lande,  A. Garrett, 1 male, 
in  Museum of Comparative 7dology. 

Hawaiian Islands (Randall), 1 female, type in  Philadelphia Acaderny of Natural Sciences. Oahu 
(Owen). 
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Near I,. pictm (Fabricius)=l;. oclodentatua (Milne Edwards), in which the anterior of the lateral 
teeth is below the level of the outer orbital fissure, the posterior tooth is broader, the hands are not 

. 

externally carinate, and the legs are conspicuously carinate. 

Xantho lacunosus, sp. nov. 

(Pl. VIII, fig. 6.) 

In  form and areolation this species bears a striking resemblance to 
X. i m p e m  (Lamarck).a Surface everywhere deeply pitted; on the palms 
the pits elongate, running transversely between irregular longitudinal 
ridges. Carapace a little narrower than in X. impreaaua, and front less 
deflexed, so that in dorsal view the true margin of the lobes is visible. 
Movable finger more strongly deflexed; nleropodites of legs with a distinct Pig. laeunosus, 
though blunt superior crest, marked off by a groove. Sixth segment of type, male. a, Chela, x 11. 
abdomen of male broader, seventh more broadly rounded. Otherwise a8 b, Abdomen, x 13. 
in the related species. 

Dimemiow.-A smaller species than X. imyreaaua. Length of adult male, type, 18.4, width 30.6 
mm. Length of egg-bearing female 18.8, width 31.5 mm. 

Distribution.-Auau Chaunel, 32 to 65 fathon~s, stations 3872, 3875, and 3876 (type locality). Cat. 
No. of type, 29588. 

Xantho bidentatus A. Milne Edward~. 

Xantho bidentatua Alcock, Jour. Asiatic Soc. Bengal, LXVII, 1898, 114. 
Hawaiian Islands (A. Milne Edwards, Miers). 

Xantho crassimanus A. Milne Edwards. 

Xantho (Leptodiue) craaaimanue Alcock, Jour. Asiatic Soc. Bemgal, LXVII, 1898, 120. 
Reef in front of Honolulu; Waialua, Oahu. 
In the young the four teeth of the front are slightly developed. The surface of the carapace of 

both young and middle sized is everywhere conspicuously pitted. 

Leptodius exaratus (Milne Edwards). 

  an tho (Lqptoditur) ezaratua Alcock, Jour. Asiatic Soc. Bengal, LXVII, 1898, 118, and synonymy. 
Honolulu; Pearl Harbor; Hilo, H. W. Henshaw. 
Hawaii (Stimpson). 

Leptodius sanguineus (Milne Edwards). 

Xantho (Leptodiue) aanguineus Alcock, Jour. Asiatic Soc. Bengal, LXVII, 1898,119, and synonymy. 
Honolulu; Honolulu Reef; Waialua, Oahu; Hilo; Puako Bay and Kealakekua Bay, Hawaii; 

Napili Harbor, Maui, station 3881; Necker Island; Waikiki Beach, Waianre; Kailua. One specimen 
at Honolulu w a ~  taken from mouth of Uymnolhoraz laymna. "Under stones, high-water mark" 
Henshaw. 

Hawaiian Islands (Randall, as Layostoma nodosa; Streeta). Oahu, Maui and Hilo (Dana); Hilo, 
1 female, U. 8. Expl. Exped., in Museum of Comparative Zoology. Kannakakai, Molokai (Lenz). 

Both forms described by Dana under the names Chbrodius aanguineucr and C nodosua occur here. 

Leptodius molokeiensis, sp. nov. 

(Pl. IX,  fig. 1.) 

Closely allied to L, exaratua (Milne Edwards), but a much rougher species. The anterior two- 
thirds of the carapace in large part rugose, the rugosities composed of sharp granules. Lateral teeth 
very prominent, acuminate, sides concave and granulate; no supplementary tooth behind the fifth 
tooth. Lobes of front so deeply hollowed that a small distinct lobe is formed at the outer end. 

aAlcock, Jour. Asbt.  800. Bengal, LXVII, 1898, 116. 

F. C. B. 1908% Pt. 8-6 
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Chelipeds very roughi wrist nodalous and granulous, a few spinn1e.i a t  inner angle; granules of the 
hand very uneven and arranged in irregular transverse series, the ridges of the fingers marked by 
coaree granules. Fingers shorter than in L. exnmtus, the dactylus strongly hooked and reaching 
beyond the pollex.  tip^ of fingers broatlly hollowed, a subterminal tuft of hair. Index with a large 

tooth at  its ~rridtlle, and a ernaller one on the proximal side of the first; dac- 
tylus with two or three teeth on basal half. Color of index curving mod- 
erately back on palm. Merus joinb of legs armed wit,h a row of short spines 
above and sharp granules below on the proximal two-thirds. Last three 
joints granulous, their margins sharply spinulous. 

Dimeneionn.-Male, length 10, width 14.i rnm.; female, length 7.9, width 

Fig. 10.-leptodiue mob- 
11 mm. 

kaiensis, larger chela of Q p e  locality.-South coast of Molokai, 43 to 66 fathoms, station 3850; 1 
type male, x 2f. male, 1 egg-bearing female (Cat. No. 29492). 

Stimpson, in his unpwblisheti report on the Cru~tacea of the North Pacific 
Exploring Expedition, describes ant1 figures many .forms which he considers varieties of Leptodius 
exaratwr. Our species approaches some of t h e ~ e  in the form of the carapace, but is much rougher; 
none of his ~pecies have the meropodites armed with spines. 

Leptodiue nudipee (Dana) 

(PI. IX, fig, 3.) 

Xanth,o (Leptodius) nudipes Alcock, Jour. Asiat. Soc. Bengal, LXVII, 1898, 121, and synonymy. 

Hawaiian Islands, A. Garrett, 2 males, in  Museum of Comparative Zoology. 
Carapace deeply areolate. The posterior accessory denticle of the last antero-lateral tooth has 

the appearance of being on the postero-lateral margin. An oblique groove runs to the middle of the 
postero-lateral margin. 

Front deeply four-lobed, a distinct median V. 
The proximal half of the anterior margin of the merus of the ambulatory legs is hairy, as are 

both margins of the inner surface of the arm of the cheliped. 
Length of male 11, width 16.5 mm. 

Leptodiue gracilie (Dana). 

(Pl. IX ,  fig. 2.) 

Chlorodiue gracilis Dana, Crust. U. S. Expl. Exped., I, 210, 1852; pl. XI, fig. 13, 1865. 

Oahu, H. Mann, 4 males, 2 females, in  Museum of Comparative Zoology. 

Leptodius waialuenus, sp. nov. 

(PI. VIII ,  fig. 9.) 

Also of the exaratue group, but approaching nearer I;. sanguinacs. 
Carapace narrower than in any of the allied species. Supplementary 

tooth .wanting, although there is a short granulated ridge, and its comple- 
mentary groove, leading out to the point where the supplementary tooth a. exists in  L. sanguineus. Carapace rather convex, almost smooth posteriorly, ..L.;9,.- 
irregularly pitted, very finely granulated. Antero-lateral teeth angular, 
hooked forward, not much projecting, the fifth retreating. Front advanced, Fig. ".-wLOdiU8 waia- 

luanun, chela of type fe- median emargination minute, lobes slightly concave, but not subdivided. ma,e, z#. 
Inner orbital angles very broad, orbits correspondingly narrow. Cheliped 
(the left only is present) much as in L. eanguineua, but fingers shorter; three superior crt?sts of 
movable finger each with a lobe a t  base. 

Length of female 10, width 13.8 mm. 
Waialua, Oahu, 1902, 1 female (Cat. No. 29506). 
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Xanthodius biunguiu, sp. nov. 

(1'1. VIII, fig. 10.) 

Nearest to X. criatatwr (Borradaile). 
Upper surface thinly coated with coarse tubular hairs, which only partly disguise the markinge on 

the carapace. Gastric region and its subdivisions plainly marked; 
branchio-hepatic area indistinctly subdivided. Carapace granu- 
late all over. 

Front bent down, lobes convex, granulate, outer angles well 
marked and separated by a rectangular notch froin *the much 
thickened and granulate orbital rim. No superior orbital notches; 
inferior notch very small, terminating a deep fissure. Four low 
side teeth, or lobes, with granulated edge, the first fused with the 
orbital tooth. Inner lower angle of orbit prominent, but less 
advanced .than the superior angle. 

A low, blunt ridge on the endostome reaches the front edge 
of the mouth. 

Chelipeds unequal, granulate all over except on inner face of 
arm and lower face of palm; upper and inner margins of ann 
hairy; inner tooth of wrist blunt; granules of palm large, con- 
tinued on base of fingers. Fingers grooved, gaping, broadly 
hoofed at tipa, a large tooth at middle of larger pollex, another F i ~ i ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ b , a b ~ ~ ~  
at base of dactylus. male, Kailun, x 34. 

Legs obscurely granulate, long-hairy above; dactyls two- 
tipped; a curved spine a little stouter than the horny nail is situated just behind or below the latter. 

Length of female type 5.4, width 7.8, fronto-orbital width 5.5 mm. 
Diatribu.tion.-Honolulu coral reef, July 22, 1901 (type locality), Cat. No, 25335; Honolulu, 1891; 

Kailua, August, 1901. 
Xedmus ornatus Dana. 

(Pl. IX, fig. 5.) 

itfedme omatue Dana, Crust. U. S. Expl. Expd. ,  1, 182, 1852; p1. rx, fig. 1,  18.56. 

Dislribution.-South coast of Molokai Island, 23 to 73 fathoms, stations 3847, 3848, 3850; Auau 
Channel, 13 to 43 fathoms, stations 3871, 3872, 3874, 3876. 

Lahaina, Maui (Dana); Hawaiian Islands (Miers). 
The largest male (station 3872) measures 13.8 mm. long, 20.9 broad. In the adult males the 

fingers of the larger chela are truncate at the tip, the point being turned abruptly inward; the truncate 
surface is slightly hollowed out. The black color of the imnlovable finger extends well back on the 
Palm in both c h e b  of the male, reaching below nearly to the wrist. 

Xedmus simplex A. Milne Edwards. 

(Pl. IX ,  fig. 10.) 

Medsacs 8implm A. Milne Edwards, Jour. MUM. Godeffroy, IV, 1873, 79 [3]. 
Hilo, Hawaii, H. W. Henshaw, two specimens, male and female, the latter ovigerous, both larger 

t h a n  the type, the male measuring 13.4 by 20.2 mm., the female 11.2 by 17 mm. 

Cycloxanthops angustus, sp. nov. 

(PI. rx, fig. 6.) 

A narrow carapace three-fourths ae long as wide; gastric region very convex from side to 
side, antero-lateral limb concave, edges of teeth upturned. Surface deeply areolatedposteriorly as well 

anteriorly, 2M, 3M, and 51, being especially well marked. Posterior margin beaded, in front of it 
a tmnsverae ridge. Surfwe coamely and unevenly granulate, short-pubescent. 

- - - - . . 

aFauna and Qeog. Maldive and Laccadive Arch., 1, 262,1902. 
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Front three-tenths width of carapace. Margin little convex, two-edged, lower edge closely granu- 
late, upper edge with about eight larger granules, intervening transverse sulcus hairy; median notch 
shallow, outer angle a prominent blunt tooth, separated by an almoet rectangular notch from the 
inner orbital angle, which is narrower, more spiniform, and more upcurved. 

A lobe on upper margin of orbit; outer angle narrow, acute; below it a deep narrow sinus. 
Four teeth on antero-lateral margin (besides the orbital), separated by broad sinuses from,which 

furrows run inward on the carapace; margins armed with large acute granules, tip of each tooth near 
its middle, last tooth smallest. 

Basal antennal joint narrow, anterior margin oblique, joining by its inner angle the sharp lower 
edge of the front and separated by a narrow slit from the sharp-pointed inner angle of the orbit. 
b i e r  surface of the carapace hairy and sparingly granulate. 

Chelipeds very unequal in both sexes. Surface granulate, arm serrulate 
above; surface of wrist and upper half of larger hand deeply rugose; carpal tooth 
narrow, blunt; smaller hand coarsely granulate, especially along upper margin, 
except on upper half of inner surface, which is deeply grooved. Both hands 
with a superior longitudinal groove and a tuberculiform tooth at articulation 
with carpus. Fingers long, grooved, fitting tight together; very large basal tooth 
on dactylns of larger chela. Color of thumb very slightly continued on palm. 

1,egsvery rough with granulation. Merus joints armed above with cylindrical 
blunt spines; largest on last pair. Carpal and propodal joints of all the lega and 

Fig. Il.-@clomntho~8 men1 joints of last pair deeply grooved across and lengthwise. Legs and prox- 
amgwttus, fe- imal half of chelipeds hairy. 
male, x 28. a, l e f t  
che la .  b ,  R i g h t  Color.-That of iron rust. 
chela. Dimemiona.-Female type, length 8.8, width 11.6, fronto-orbital width 6.9 

mm. Male, station 3847, length 7.8, width 10.9, fronto-orbital width 6.3 mm. 
DiRtribution.-South coast of Molokai Island, 23 to 66 fathoms, stations 3847, 3850 (type locality); 

Auau Channel, 21 to 28 fathoms, station 3874. Cat. No. of type, 29453. 
This species is altogether different from any other described species of Cycloxanthops, but 

approaches nearest to C. vittatus (Stimpson), which is wider, smoother, and has more antero-lateral 
teeth. 

Pelceue armatus Eydoux & Souleyet: 

Pel- amattu Eydoux & Souleyet, Voy. Bonite, Zool., I, pt. 2, p. 228; atlas, pl. I, figs. 10-16, 
1842 (PeGe arm& on plate). 

Hawaiian Islands (Eydoux and Souleyet). 

Etisus dentatue ( ~ e r b s t ) .  

E t h  dentatw Alcock, Jour. Asiat. Soc. Bengal, LXVII, 1898, 129, and synonymy. 

Oahu, H. Mann, 1864, 1 female in Museum of Comparative Zoology. 

Etieue eplendidue, sp. nov. 

(Pls. 111 and x.) 

Surface as in E. denlatua (Herbst). 
Antero-lateral border cut into 9 to 13 (exclusive of external orbital angle) procurved teeth, very 

uneven as to size and place, but about 5 of them larger than the others. 
Front more advanced than in E. dentatus, the two lobes with slightly concave margins; median 

sinus not closed, but forming a buttonhole-that is, closed in front, narrowly open behind. Orbib 
larger; inner angle narrower, and separated by a deeper, rounder sinus from the front than in E. den- 
tatus. The space between the two upper fissures of the orbit does not form a tooth; the two inferior 
teeth are more widely separated than in E. denlatua. The lobe of the basal antennal joint extends 
farther out, filling the whole of the orbital fissure. 

Chelipeds in the fully developed male normally very strong and equal, as in the male from Ebon; 
in the type male from Honolulu market represented in plate x, the right cheliped is probably 
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abnormally reduced and resembles the chelipede of the female. The latter are much smaller and either 
equal or nearly so. Larger arm of type male with three spines above and a good deal of hair proxi- 
mally; anterior end with a few tubercles. Smaller arm with one spine above. In the female there 
are many spines and spinules on the upper border, not in a single row, and on the distal margin a row 
of spines. Wrist with two strong spines at inner angle, one below the other; in the male a few low 
tubercles on the surface, the larger one behind the articulation with the hand; in the female these 
tabercles are much more pronounced. Two rows of four or five protuberances each on upper ~urface 
of palms, tubercles in male, blunt spines in female. In  the male, the fingers of the larger chela are 
relatively longer than those of the smaller. They are similar to those of E. dentatus, but a little wider 
and the gape correspondingly narrower. In color'they are bluish black, edges of spoons white. 
Fingers of female still shorter and rougher, the two superior ridges of the dactylus armed each with 
3 or 4 tubercles on their basal half; color, light brown, which, in the female from Honolulu, extends 
along the lower surface of the paltn for two-thirds of its length, but in the female collected by Mr. 
Mann extends not at all on the palm. 

The legs are much as in E. dentatus. 
The penult segment of the male abdomen is distinctly broader than long; in E. dentatua as long aa 

broad. 
Color, brilliant red. 
Dimemions.-Type male, length 93.5, width 145 mm. ; male, Ebon, length 93.5, width 153 mm. ; 

female, Honolulu, length 77, width 112.7 mm. 
DG1ribution.-Honolulu, 1 female; Honolulu market, 1901, 1 male; 1902, 1 male type (Cat. No. 

29464). Oahu, H. Mann, 1864, 1 female, in Museum of Comparative Zoology. Ebon, Marshall 
Islands, Rev. B. G. Snow, received April 14, 1877, 1 male, in Museum of Comparative Zoology. 

This species has a remarkable resemblance to E. dentatus, from which it is separated by the 
characters given above. 

Etisus leevimanue Randall. 

$;t':ti8Us lzoimanus Alcock, Jour. Asiat. Soc. Bengal, LXVII, 1896, 131, and synonymy. 

Honolulu; Honolulu Reef and market, 1 male about 55 mm. wide has the carapace almost 
concealed by shells, and shells are also attached to the arms and legs. Pearl Harbor, Oahu, Dr. T. H. 
Streets. Hawaiian Islands, A. Garrett and Dr. W. 11. Jones, in Museum of Comparative Zoology; 
W. H. Pease, in Philadelphia Academy of Natural Sciences. 

Hawaiian Islands (Randall, Dana, Streets) ; one male from Oahu or Maui collected by the United 
States Exploring Expedition, specimen in the Museum of Comparative Zoology; two males, types, 
T. Nuttall, collector, in Philadelphia Academy of Natural Sciencee. Honolulu Reefs (Miers). Pearl 
Harbor (Lenz). 

Etisodee electre (Herbst). 

(Pl. IX, fig. 7.) 

&odes eledra Alcock, Jour. Asiat. Soc. Bengal, LXVII, 1898, 133. 

Honolulu Reef; Honolulu; Hawaiian Islands, A. Garrett, in Museum of Comparative %ology. 
Hawaiian Islands (Miers) . 
Hawaiian specimens have been compared with a photograph of the type of Cancer nzetis Herbst, 

which they closely resemble. The type is a male b-- 9.4 mm. They also agree with the unpublished 
figure of 8timpson's Chlorodius dentgrons. 

Galene hawaiiends Dana. 

Galene Hawaiiensie Dana, Crust. U. 8. Expl. Exped., I, 232, 1862; pl. XIII, figs. 6eb, 1866 
(Hawaienab on plate). 

H a w a i i  Islands (Dana). 
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Actma tomentoea (Milne Edwards). 

Actm tomentoaa Alcock, Jour. Asiat. Soc. Bengal, LXVII, 1898, 140. 

Oahu, H. Mann, 1864, 2 males, in Museum of Comparative Zoology. 

Actaea afanis (Dana) 

Ada?odes a$nid Dana, Crust. U. S. Expl. Exped., I, 197, 1852; pl. XI, fig. 3, 1855. 
Actzoodes tomentosus Miers, Challenger Rept., Zool.. xvrr, 135, 1886 (part). 

Hilo, H. W. Henshaw; Puako Bay, Hawaii; Honolulu; Honolulu Reef; Waialua and Waikiki 
Beach, Oahu; Laysan. 

Hawaiian Islands (Miers, as Actmdes tomentoaus). 

Actma hirsutiesima ( Riippell ) . 
Acta?a hirautissima Alcock, Jour. Asiat. Soc. Bengal, LXVII, 1898, 141, and synonymy. 

Puako Bay, Hawaii; Penguin Bank, 28 to 14 fathoms, station 4034; vicinity of Modu Manu, 26 to 
33 fathoms, station 4148. 

Actma rufopunctata (Milne Edwards). 

A&a rufopunctnta Alcock, Jour. Asiat. Soc. Bengal, LXVII, 1898, 142, and synonymy. 

South coast of Molokai, 23 to 24 fathoms, station 3847; Auau Channel, 28 to 43 fathoms, stationa 
3872 and 3876; Penguin Bank, 28 to 14 fathoms, station 4034; vicinity of Kauai Island, 68 to 179 
fathoms, station 4128. Hawaiian Islands, W. H. Pease, 1 male, 1 female, in Philadelphia Academy 
of Natural Sciences. 

Color note on male, station 4034: " Dull brownish-green, nodules red." 

Actma gctrretti, sp. nov. 

(Pl. rx, fig. 8.) 

Carawe  lem than two-thirds aa long aa wide, ovoid, strongly lobulated, lobules about 27, exclusive 
of those about front and orbita, densely and finely granulated, separated by smooth grooves filled with 
long hair, light-colored (in alcohol). 

Dorsal surfaces of carpal and propodal joints of chelipeds and legs lobulated like the carapace, and 
furnished with similar hairs. 

Front deflexed so that its margin is not visible in a dorsal view; ~riargin sinuous, with shallow 
median ernargination. Upper margin of orbit tumid, crossed by two furrows and separated by a 
fissure from the lower margin. 

Antero-lateral margin cut into four lobules, and about same length as postero-lateral. 
Outer angle of basal antenna1 joint not quite reaching tip of inner lower angle of orbit. 
Outer and lower surfaces of hands coarsely granulate, the granules arranged in three or four lines 

on outer surface. Fingers in side view acutely pointed,  lightly hollowed at tips. 
Dimeneions.-Largest specimen, female, Hawaiian Islands, length 8.9, width 13.8 mm.; type male, 

length 7.3, width 11.2 mm. 
Distribution.-Hawaiian Islands, A. Garrett. 1 ovigerous female, in Museum of Comparative 

Zoology. Kingsmill Islands, A. Garrett, 1 male type, U. S. National Museum, Cat. No. 30524; 1 male, 
1 female, in Museum of Comparative Zoology. Society Islands, A. Garrett, 1 male, in Museum of 
Comparative Zoology. Mauritius, 1 male, in United States National Museum. 

This species is very near A. rufopunctatu; the carapace is wider, the grooves are filled with long 
hair, the lateral margin is split up into 4 inetesd of 5 lobules. 

Actma epecioea (Dana). 

A&a apeci~aa Alcock, Jour. Asiat. Soc. Bengal, LXVII, 1898, 143, and synonymy. 

Honolulu; French Frigate Shoal, 15 to 16 fathoms, station 3969. 
Hawaii, among mrtd&pore$l, 3 fathoms (SCimpkn); Laysan (Lenz). 
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Actma varioloea Borradaile. 

Acttea varioloea Borradaile, Fauna and Geogr. Maldive & Laccadive Arch., I, pt. 3, 256, text fig. 
54, 1902. 

Auau Channel, 43 to 32 fathoms, station 3872; Necker Island Shoal, 16 to 171 fathoms, station 
3976; vicinity of Modu Manu, 20 to 21 fathoms, station 4168. 

Length of male, station 3872, 8.6 mm., width 12.1 mm. 
These specimens agree with Borradaile's description, except that the carapace is a little wider. 

The black color of the immovable fingers extends back on the palm to about the middle of the propodal 
joint. 

Actma nodulosa White. 

(Pl. IX, fig. 4.) 

Adza noduloea Alcock, Jour. Asiat. Soc. Bengal, LXVII, 1898, 148. 
Distribution.-Auau channel, 32 to 43 fathoms, stations 3872 to 3873; Perzuin Bank, 14 to 29 

fathoms, stations 4031 (type locality), 4032 to 40'34; northeast coast of Hawaii, 50 to 63 fathoms, station 
4063; Aleunihana channel, 49 to 176 fathoms, station 4066; vicinity of Modu Manu, 20 to 33 fathoms, 
stations 4148 and 4158. 

Honolulu reefs (Miers) . 
In the series collected are several specimens larger than before noted; the largest male is 12 mm. 

long and 20 wide, the largest female 12.8 by 21.5 mm. 
The greater part of the tubercles of the surface are berry-like, covered with granules, either squa- 

miform or acorn-shaped. Chelipeds unequal in the male only; arms high as long, upper margin with 
two very irregular lobes, on which the granules are sharp; wrist with a moderate tubercle at inner 
angle and a smaller one below it. Tubercles of palm arranged more or less longitudinally, those of 
the 3 or 4 uppermost rows very prominent. Fingers very deeply grooved, their basal half roughened, 
tips acute, when closed leaving a very narrow intarspace at hase. Dark color of index in male only 
running far back on palm, almost to proximal end. On the legs the tubercles of the upper surface 
are elongated into cylindrical spines. Dactyls and lower surface and distal end of propodi tomentose. 

Color.--"Coral red and pink mottled." 
The very prominent conical lateral lobes give this species a Xantho-like aspect. 

Actma hawaiiensie, sp. nov. 

(PI. IX ,  fig. 9.) 

Hawaiian Islands, A. Garrett, I male type, in U. S. National Museum (Cat. No. 30523), 2, male 
and female, in Museum of Comparative Zoology. 

A narrow species, somewhat Pilumnus-like, convex, not lobulated, posterior two-fifths scarcely 
areolated. Regions deeply separated from each other. Surface covered with scaly granules or tuber- 
cles, larger on branchial and hepatic regions; sparsely hairy, hairs yellow in alcoholic specimens. 
Protogastric and branchial  region^ partially subdivided by shallow grooves. 

Front moderately deflexed, with deep V-shaped emargination, lobes very oblique. Orbita with 
two Vs above and one below outer angles. Antero-external angle of basal antenna1 joint not nearly 
reaching tip of lower angle of orbit. 

Antero-lateral margin dentate and resolvable into four teeth besides the orbital; edgea granulated. 
Some of these teeth may be subd'vided into 2 or 3, except the last, which is narrow, simple, and most 
Upturned. Postero-lateral border equal to chord of antaro-lateral border minus posterior tooth. 

Wrists and hands coarsely granulate and sparsely hairy, like the carapace; granules somewhat in 
rows. Fingem elongate, pointed, gaping at  hase, light brown in alcohol, largest tooth at middle of 
pollex; dactyls granulate above at  base. Color of pollex running far back on palm, in male only, 
where on lower margin i t  reaches middle of palm. 

Ambulatory legs fringed with hair above; carpal and propodai joints coarsely w u l a t e ,  the former 
with a longitudinal groove above. 

Dimensions.-Type male, length (to tip of frontal lobes) 13.6, width 18.9 mm.; largest male, 19.6 
by 26.6 mm. ; female, 19.5 by 26.6 mm. - 

This species has somewhat the shape of A. lata Borradaile, but its sides are mQre strongly den-, 
front more deeply emerginab, fingem longer. 
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Actma ( P )  integerrime (Dana). 

Adzodes 7 integerrimus Dana, Crust. U. S. Expl. Exped., I, 201, 1852; pl. XI, fig. 7, 1865. 
Oahu or Maui (Dana). 

' Banareia villosa, sp. nov. 

(Pl. IX, fig. 15.) 

Entire surface, except the lobes of the front and orbits, the antenna1 region and epistome, the dis- 
tal half of the fingers, and the inner face of chelipeds and legs, clothed with long tubular hairs, which 

conceal the surface, except for about thirteen large, 
red, regularly placed granules on the carapace and 
three antero-lateral lobes partially visible. 

Carapace three-fourths as long as wide, very 
convex fore and aft, slightly so from side to side, 
covered with granules of irregular size, visible when 
hair is removed; regions well indicated; a high 
cluster of granules on the hepatic region. 

Front deeply four-lobed; orbital margin lobed 
between sinuses. 

Antero-lateral margin with three thick and 
narrow granulated lobes (besides the orbital) ; last 
interspace much greater than the subequal first 

Fig. 14.-Banareh uilloea, type female, x 26. and second. Poatero-lateral margins converging at 
slightly more than a right angle. 

Antenn~e as in B. anma&; basal joint broad, subrectangular, touching the front with the outer 
half of its distal margin. 

Epietome cut by a deep rounded notch on either eide. 
Chelipeds equal, granulate on outer surface and on upper margin of arm, which has also a large 

subterminal notch; granules of hand arranged in part serially. Some of the larger and higher granules 
visible in the midst of the shaggy coating. Fingers bladelike. Dactylus longer than pollex, but 
folding behind it when closed; a few low prehensile teeth at  base. 

Granules of legs visible only on removal of hair. Horny tips of dactyls very slender. 
Dimensions.--Female type, length 7.2, width 9.2 mm. 
Dislritution.-Vicinity of Laysan Island, 57 to 130 fathoms, stations 3935, female type (Cat. No. 

29411), and 3936, 1 male, soft-shell. 
This species diffefs from the type species of the genus, B. armata A. Milne Edwards, and from 

B. inconepiaha Miers in its shaggier coat, narrower carapace, naked front. 
The characteristic covering and subdowal position of the last two pairs of l e e  when flexed give 

this crab a Dromia-like aspect. 
Daira perlata (Herbst). 

Dairaperlata Alcock, Jour. Asiat. Soc. Bengal, LXVII, 1898, 155.. 
Oahu, H. Mann, 1864, 4 females, in Museum of Comparative Zoology. 

Xanthias lamarckii (Milne Edwards). 

Xanthodes lamarckii Alcock, Jour. Asiat. SOC. Bengal, LXVII, 1898, 157, and synonymy. 
Hawaiian Islands, A. Garrett, 2, male and female, in Museum of Comparative Zoology. 
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Xanthiae flaveecene, sp. nov. 

(Pl. IX, fig. 11.) 

A typical Xanthiae, of the form of X. lamarckii. Surface finely granular except on the postero- 
medial region. 

Orbital region marked off by a groove, gastric region and it9 three subdivisions well delimited, a 
well-marked groove extending from the third lateral 
sinus inward to the gastric region. 

Outer angle of front not very pronounced, sepa- 
rated from the supraorbital margin. Groove leading a 
from the orbit faint. 

Antero-lateral border divided into four somewhat 
dentiform lobes (exclusive of orbital angle), the first two 
very low and preceded by rounded sinuses, the third 
more dentiform, but very obtusangular, the fifth very 
small and retreating. 

Chelipeds very unequal in the male, stout, gran- 
ulated; wrist also nodular; granules of palm arranged 
more or less in transverse series; larger chela very heavy, 
half aa high as length of carapace; fingers of both chelae 
stout, grooved, not gaping; the dark-brown color of the 
index extending halfway back on the palm and also two- 
thirds its height, inside and out. ~ i g .  16.-xanthiae JI~VC~W, type male. a, Dorsal 

Legs finely granular, nearly naked; merus joints view, x w. b, urger chela, x 4. 

minutely serrulate above; next two joints nodular. 
A small species, an adult male measuring 4.6 mm. long, 7.2 wide, fronto-orbital width 4.7 mm. 
Distribution.-Vicinity of Layean Island, 79 to 130 fathoms, station 3936 (type locality); Aleuni-' 

hana channel, 176 to 49 fathoms, station 4066. Cat. No. of type, 29584. 
The adult females are only 5.7 and 4.3 mm. wide, respectively. The lateral teeth are more pro- 

nounced than in the male, and the chelipeds are very unequal, though less so than in the male. 
Color.-The specimens are almost white ill alcohol, chelipeds and legs banded with yellow, cara- 

pace with a few longitudinal stripes of the same color. 
.One can separate this from X. lamarckii by the smoother carapace, nonacuminate lateral teeth and 

uneven chelipeds. ' 

Xanthiae notatue (Dana). 

Xanthodecr notatus Aloock, Jour. Asiat. Soc. Bengal, LXVII, 1898, 158. 
Honolulu; Waikiki Beach; Laysan. 
Hawaiian Islands (Dana, Miers). 

Xanthiae minutue (Rathbun). 

(Pl. IX, fig. 14.) 

Xanthodea minutus Rathbun, Proc. U. 8. NationaI Museum, XVI, 1893, 238. 
Surface smooth, except for the areolations, and shining. Deep grooves separate the fronto-orbital 

region, the epigastric, protogastric, and mesogastric areas, extend inward from 
the last two lateral sinuses and cut off the second of the marginal lobules. 
Hepatic and protogastric lobules faintly divided anteriorly. 

Front divided into two convex lobes and having a submarginal groove; three 
distinct grooves in the orbital border. Antero-lateral horder cut into four rounded 
lobes including the orbital. The basal antenna1 joint runs up a little way along- 

%. 16.-Xanth(a8 
mgnut,,,,, t ion side the dentiform prolongation from the front, but does not nearly reach the tip 
Om, chela, x 2%. of Ohe lower inner angle of the orbit. 

Chelipeds subequal; upper border of arm ending in sharp tooth,'& subter- 
mind notch; wrists nodose, inner angle bilobed; hands marked by a few longitudinal edges, the 
upper of which is somewhat nodose, surface covered with fine reticulating granules. Rngers pointed, 
not gaping, index grooved, dactylus with lines of puncb; color of index extending back on the palm. 
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Legs unarmed; last two joints sparsely hairy; otherwise the crab is devoid of hair. 
Dimensiom.-Length of male 9.2, width 14, fronto-orbital width 10.5 mm. 
Color, a very dark claret; leg8 with a few transverse bands of a lighter color. 
This species was founded on a very small specimen, in which the characters are much less pro- 

nounced than in the full-grown. 
Distribution.-Kaiwi channel, 14 fathoms, station 3469 (type locality); Aleunihana channel, 176 

to 49 fathoms, station 4066; vicinity of Modu Manu, 21 to 26 fathoms, stations 4147, 4169. 

Xanthiae canaliculatue, sp. nov. 

(PI. IX, fig. 12.) 

Surface smooth and shining, irregularly and sparingly punctate. A groove marks off the orbital 
region and the first two antero-lateral lobes. Gastric region partially limited laterally; only the ante- 
rior end of the mesogastric indicated. A short groove running in from the penult sinus of the lateral 
margin halfway to the gastric region; a still shorter groove running in from the last sinus. Epigastric 
lobes and outer half of protogastric lobes emphasized by grooves in front of them. 

Front one-third width of carapace, deflexed, so that the true edge is scarcely visible from above, 
with a submarginal groove; bilobed, outer corner pronounced but obtusangular, fused with orbital 
angle. Orbital margin smooth, three outer furrows shallow; inner lower lobe rounded. 

Antero-lateral teeth four, the first two shallow lobes, the first not separated 
from the orbital angle; the third and fourth dentiform, blunt, smoothly ridged. 

Basal antennal joint with its inner angle just touching the front; outer angle 
not nearly reaching the tip of the orbital tooth. 

Chelipeds equal, short, smooth, and punctate. Arm broader than long, above 
PYg. 17.-Xanthfa8 hairy and granulate; subterminal groove of wrist very deep; a conical obtuse 

canal-, chela 
oftype female, 2a. tooth at  inner angle and below it a much smaller acute one. On outer face of 

palm three very deep longitudinal grooves forming corresponding smooth eleva- 
tions. Fingers (of female) narrow, rather long, titting close together, dark brown. 

Legs smooth outside, very hairy above, last two joints hairy below, merus joints with upper 
margin sharply granular. 

Divmmionrr.-Female, length 7.9, width 12.9 mm., fronto-orbital width 7.8 rnm. 
Q p e  locality.-Honolulu, 1901, 1 female (Cat. No. 25343). 
This species in its areolation, front and lateral teeth suggests the typical species of Lophozozymus, 

L. pidor, but the abaence of crests and the great breadth across the front and orbits removw our 
species from that genus. The deeply fluted hands are its most striking characteristic. 

Xicropanope eexlobata, sp. nov. 

(Pl. IX, fig. 13.) 

Carapace about two-thirds as long as broad, slightly convex. Regions well marked, the gastric 
and its three subdivisions, the cardiac and the intestinal; agroove run8 inward from the penult lateral 
sinus to the gastric region; IR and 2R are confluent, 3R is distinct; 4L is cut off from 5L, but the 
latter less completely from 6L; 1M bounded posteriorly by a faint groove. The grooves, beaides being 
deeply impressed, are emphasized by a short pubescence. Surface covered with rather distant sharp 
granules, finer on the postero-medial portion. Transverse granular ridges traverse the anterior border 
of the epigmtric lobes, the outer half of the protogastric region, and the hepatic region. 

Front a little more than one-third as wide as carapace, its anterior portion abruptly deflexed, so 
that in a strictly dorsal view the lower or true margin is not wholly visible; upper margin truncate, a 
median U sinus, edge ornamented; the oblique surface of the turned-down front is concave and of 
very slight depth; its lower or anterior margin, viewed obliquely from above, has a median U sinus; 
each lobe thus formed is subdivided into three, a narrow submedian lobe, a broad, rounded inter- 
mediate lobe, and a small outer triangular lobe which is bent down and just meets with its tip the 
basal antenna1 joint. A notch and groove separate the inner orbital angle. 
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Two triangular notches in the upper margin of the orbit and a larger one below the outer angle; 
inner suborbital tooth broad and blunt, less prominent than upper angle. 

Of the five normal antero-lateral teeth, the orbital is small and inconspicuous, the second is repre- 
sented only by a granule which projects sharply 
beyond the other marginal granules; third and 
fourth teeth of good size, with a sharp point turned 
forward; fifth tooth very small, indicated rather by 
the notch and groove in front of it. 

Chelipeds very unequal in both sexes, arm short, 
granulous outside, upper border spinulous; wrist and ' a 
outer surface of smaller palm, upper half of larger 
palm coarsely granulous; inner tooth of wrist tri- 
angular, sharp; behind and below it a much smaller 
tooth; the infero-distal half of the larger palm, 
though smooth to the naked eye, covered with very 
minute reticulating granules. Fingers of larger chela 
gaping moderately, a large tooth at base of dactyl. 

long and me- Fig. 18.-Jfwopanope s,&obata. a, ~ o r 5 ~ 1  view of type 
ropodites armed above with short spinules or sharp female, x za. b,  Larger chela of type male, x a. c, 
granules which are also found on the ridges of the Front view of front, x 4. 

two following joints. 
Dirnemwns.-Male (station 4066), length 5.4, width 8 mm. Female (station 4066), length 5.6, 

width 8.5 mm. 
Distribution.-Vicinity of Laysan Island, 57 to 163 fathoms, stations 3935, 3936, 3939; Aleunihana 

channel, 176 to 49 fathoms, station 4066 (type local it,^). Cat. No. of type, 29529. 
This species approaches neamst Af. truncul,fronu Itttthbun of the West Iodies, but the latter is 

more coarsely granulated, less distinctly areolated posteriorly and the front less evidently six-lobed. 

Chlorodiella niger (Forskhl) . 
Ei~rueppeliu sp., Cano, Boll. Soc. Nat. Napoli ( I ) ,  III( 1889, 102. 
Euruppelia sp., Cano, op. cit., 209. 
Ctilorodius niger Alcock, Jour. Asiat. Soo. Bengal, I,X\TII, 1898, 160, and synonymy. 
South coast, of Molokai, station 3884; Llonolulu; reef in front of E-ionolulu; Laysrtn; weather coast 

of Hawaii, A. Garrett, in Museum of Comparative Zoology. 
Hawaiian Islands (Dana, Stimpson). 1-Ionolulu (Cano). 

Chlorodiella lmvieeima (Dana). 

Chlorodiun Imiasima Alcock, Jour. Asiat. Soc. Bengal, LXVII, 1898, 161. 
Honolulu; Waikiki Beach; south coast of Molokai, 23 to 73 fathoms, stations 3847 to 3849; Auau 

channel, 13 to 43 fathoms, stations 3871 to 3874, 3876; vicinity of Layan, 20 to 30 fathoms, station 3955; 
Penguin Bank, 28 to 14 fathoms, station 4034; northeast coaat of Hawaii, 24 to 83 fathoms, station 4061; 
vicinity of Rauai, 68 to 179 fathoms, station 4128; vicinity of Modu Manu, 24 to 40 fathoms, station 4163. 

Hawaiian Islands (Dana). 
The line is not sharply drawn between this species and the preceding. Judging from specimens 

which have been preserved an equad length of time in alcohol, C. 1sz.issima hns an orange-reddish 
color, while C. niger is brownish. Adult C. niyer has the carapace finely granulate under the lens. 
Adult C l~~kq i rna  has the central part of the dorsum smooth; young specimens of both are much 
smoother. Neither is the arching of the fingers, mentioned by Dana and Alcock, to be relied on. 

Phymodiue dngulatue (Milne Edwards). , 

Phymodiucr un.gu.I.aius Alcock, Jour. Asiat. Soc. Bengal, LXVII, 1898, 162, and synonymy. 
Honolulu; reef in front of Honolulu. 
Hawaiian Islands (Streeta). 
While this apecies, so far ss I have examined specimens, appears to be distinct from Pa obao~ms, 

Yet the chelipeds are not just as described by Alcbck, being smoother than in )? obddurwr. Eee 
Borradaile, Fauna and Geography Maldive and Lacudive Arch., I, 259, 1902. 
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Phymodius obscurus (Lucaa). 

Chlorodiua obscurus Lucas, in Jacquinot and Lucas, Voy. au Pole Sud, Zool., 111, Crust., p. 26,1853; 
atlas, pi. 111, fig. 4, 1852 (?). 

Phymodi~~~rnonticulostia (Dana), Alcock, Jour. Asiat. Soc. Bengal, LXVII, 1898,163, and synonymy. 

Hilo, Hawaii, H. W. Hewhaw; south coast of Molokai, station 3834; Honolulu; Honolulu Reef; 
Oahu, Galathea Expedition, received from Copenhagen Museum; Oahu, Dr. T. H. Streets. 

If this species is kept separate from P. ungulatua, the name given by Luctas should take precedence 
of that given by Dana, as the figure at least of the former antedates Dana's work. (See Crust. U. 6. 
Expl. Exped., I, 207.) 

Phymodius nitidus ( Dana). 

Pilodius nitidm Dana, Crust. U. S. Expl. Exped., I ,  218, 1852; pl. XII, fig. 7, 1855. 
Honolulu; Waikiki Beach; south coast of Molokai, station 3834. 

Phymodius laysani, sp. nov. 

(Pl. XII, fig. 8.) 

Regions of carapace well defined and subdivided by deep grooves, the lobules corresponding very 
nearly with those in P. sculptus (A. Milne Edwards). 1L is, however, separated from the firat antero- 
lateral lobe, 2L and 3L are confluent, 1R is not cut off from the marginal lobe. Surface crisply granulate. 

Outer angles of front not separable from the inner angles of the orbit. Orbital fissures very faint. 
Antero-lateral border cut into four lobes. 
Basal antennal joint touching the front by its inner distal angle, its outer angle prolonged into the' 

gap between front and orbit. 
Chelipeds of male equal, short; some hairs on ischium, merus and carpus; arm granulous outside, 

sharply so above; wrist granulous and noduloas, a blunt tooth inside; hands with granulated nodules 
above gradually diminishing below to large granules and then to fine granules; granules continued at 
least half length of fingers; the latter stout, with thick, blunt points, very slightly hollowed. 

Legs finely granulous, sharply so on upper margins, which are thickly fringed with long yellow 
bristles. 

Din~m'ons.-Male type, length 5.8, width 8.3, fronto-orbital width 5.3 mm. 
!&pe 2ocdity.-Laysan, May, 1902; I male (Cat. No. 29630). 

This species, while it has the general appearance of a 
Phymodius, especially of P. sculpti~a, in its naked carapace 
and chelae and bristly legs, differs from that genus, as pre- 
viously known, in the granulation of the surface, in the 
union of the frontal and orbital angles, in the equal cheli- 
peds, and indistinct spoonir~g of the fingers. 

Chlorodopsis areolata (Milne Edwards). 

Chlmodius areolatua Milne Edwards, Hist. Nat. Crust., 
I, 400, 1834. 

Etisodes czlatus Dana, C i~s t .  U. S. Expl. Exped., I, 188, 
1852; pl. IX, fig. 4, 1856. 

Chlorodopsia areolatus A. Milne Edwards, Nouv. Arch. 
Mus. Hist. Nat. Paris, IX, 1873, 231, pl. vrIr, fig. 8. 

F&. 19.-~hynodizur laysani, type male. a. Dor- Hawaiian Islands, A. Garrett, 1 female, in Museum of 
esl view, x 20. b, Chela, x 3f. Comparative Zoology. 

I think that A. Milne Edwards is correct in his surmise 
(op. cit., p. 235) that E. czlatus Dana is the same as Chlorodius areolatua of the elder Milne Edwards, 
and should be retained in Chlorodopeis rather than in Bisodes. 

The Hawaiian specimen measures 11 by 17.8 mm., fronto-orbital width 11.6 mm. Its antennal 
flagellum is excluded from the orbit more by the wide contact of upper and lower angles of orbit than 
by the extepsion of the basal joint into the hiatus, differing in this resrd from the figures both of 
Dana and A. Milne E d w d s .  
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Chlorodopaia acabricula (Dana). 

Pilodiue scabriculue Dana, Crust. U. S. Expl. Exped., I, 220, 1852; pl. XII,  fig. 9, 1865. 

Honolulu, 1891, 1 immature male. 
The regions are faintly areolate, minutely scabrous, grooves smooth, lateral projections spine8 

(except the orbital), spine E much smaller but similar to the others. 
A row of four lobules parallel to the margin; a similar lobule a t  2L. 
Lobes of front sinuous, entire to the naked eye, minutely granulous under the lens, outer angle 

well marked, but not spiniform nor very prominent. 
The outer projection of the basal antennal joint reaches aa far aa the end of the suborbital tooth, 

but does not exclude the flagellum from the orbital gap. 
The tubercles of the wrist and upper surface of palm are large, conical, acute. Upper margin of 

legs spinulous. 
Dana says "tooth E: nearly obsolete, hand and carpus very minutely tuberculate." I n  spite of 

these discrepancies I place the specimen under (". scnbriculn until the species shall have been better 
worked out. 

Our specimen agrees very well with A. Milne Edward~'s description and figure of (I spinipes, but 
it  is not the C'. spinipes of Heller and de Man, in which the orbit has a spine below the outer sinus, 
nor C. spinipes Alcock (Jour. Asiatic Soc. Bengal, LXVII, 1898, 169, ubi syn.), in which the outer 
angle of t h s  front is spine-like and the carapace coarsely granular. 

Chlorodopaia aberrana, sp. nov. 

Carapace about three-fifths as long as broad, posterior third not subdivided. Regions and sub- 
regions fairly well marked; protogastric lobes lightly and inconlpletely subdivided. A groove running 
inward from the penult lateral sinus to the gastric region, otherwise the branchio-hepatic region 
is undivided. Surface covered with sharp tubercles, 
irregular iw size, as a rule diminishing from in front 
backward and becoming granules on the postero-medial 
region. Surface sparingly hairy.. 

Frontal lobes broad, rounded, granulated, separated 
by a U-shaped median sinus; a small lobe a t  outer an- 
gle, distinct from the less advanced orbital angle. 
Orbital margin spinulous; outer emargination of good 
size. 

Antero-lateral projections four, the fiwt a narrow 
granulated lobe below the level of the orbital angle; 
the secontl, third, and fourth, stout spines with granu- 
lated borders. 

Lower surface of carapace much like the upper. 
Outer angle of basal antennal joint prolonged a little 
into the orbital hiatus, but not excluding the flagel- Fig. 20.-Chlorodopsi~ aberrann, type male. a, Doreal 
lurn from the orbit, nor nearly reaching summit of view, x 3f. b, Chela, x 3 f .  

inner lower tooth of orbit. 
Chelipeds in a male a little unequal; exposed surfaces covered with conical sharp-pointed tubercles 

which on upper n~argin of arm, hand, and inner angle of wrist become elongate and spi~iiform and 
more or less curved. Tubercles of hand continued halfway along the deeply grooved Angers, which 
shut tight, their acute tips overlapping. Dark color of thumb in male continued a little way back 011 
palm. 

Legs finely granulate, sparingly hairy, margin spinulous. 
Dimewion8.-Male, length 4.7, width 8 mm. 
One specimen only, a male, was taken in the vicinity of Modu Manu, 23 to 26 fathoms, station 

4146 (Cat. No. 29434). 
This species, although not a typical Chlorodopeis by reason of the sharp fingers, nevertheless has 

much in common with C. woodmasoni Alcock, which is more deeply areolated and not eharply 
granular. 
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The orbito-antenna1 area varies in the species asaigned to this genus. In C. melunochirus A. Milne- 
Edwards, the upper and lower angles of the orbit are approximate, the intervening space being evenly 
filled by the prolongation of the antennal joint; at the same time the flagellum is distinctly excluded 
from the orbit. I n  C. pilumnoide8 (White) the upper and lower angles of the orbit are a little farther 
apart, and the basal antennal joint extends its outer angle into the hiatus, but without filling it or 
reaching the summit of the lower orbital tooth, or excludirig the flagellum. In  our species the autenna 
is much as in C. pilumnoides, but the orbital angles are fitrther apart. 

Pilodius flavus Rathbun. 

Pilodius$avus Rathbun, Proc. U. 8. Nat. Mus., XVI, 1893, 239. 
Carapace two-thirds as long as wide, rather convex. 
With the aspect of a I'ilumnus. A coating of long yellow hairs does not hide the areolation of the 

carapace, which is evident to the naked eye. Regions well marked. Protogaetric lobes partially sub- 
divided by a short longitudinal furrow. Orbital groove distinct. 1M separate, also 1L (very small), 2L, 

3L, 4L, 5L, and 6L; a groove between 
2R and 3R. Regions sparingly dotted 
with irregular rough granules; inter- 
spaces smooth. 

Fronto-orbital width three-fourths, 
front three-eighths, of width of cara- 
pace. Frontal lobes of middle pair 
rounded, granulated, separated by a 
small U-shaped median sinus; outer 
lobes I)luntly triangular, bent down 
and separated frorn the blunt inner 
angle of orbit by a rectangular notch 
and a groove. Margin of orbit granu- 
lated; two V notches above, a deep 
open external fissure. 

Five antero-lateral spines, includ- 
ing the orbital, which is the smallest; 

mg. 2 i . - - ~ l ~ 4 u r ,  paw, station 4148, male. a, DO-1 view, x 2. b. each has one or more accessory spines 
Larger chela, x 23. or spinules; those accompanying the 

third and fourth spines may be almost 
as long as the primaries. Parallel to the margin is a row of three sharp conical tubercles, opposite 
each of the last three marginal spines. 

Postero-lateral margins converging so that if prolonged they would meet at slightly more than a 
right angle. 

Lower surface of carapace granulated and hairy. Basal antennal joint broadly touching the lobe 
of front; outer angle moderately prolonged anti reaching end of inner orbital angle; next joint stand- 
ing in orbital hiatus. 

Chelipeds in male very unequal, in female slightly eo. Spines on upper border of arm (three to 
five), outer surface of wrist (two at inner angle), on upper outer surface of palm in rows (where they 
are more conical), and bmal half of dactylus; granules on surfaces and other margins of arm and on 
middle outer surface of palin, one row continued on thumb. Infero-external surface of palm in larger 
chela of male smooth and naked; in smaller chela of male and both c h e l ~  oi female the spines and 
hairs cover the whole outer face of palm. Fingers gaping, with spoon tips, prehensile teeth large and 
irregular. Color line of index slanting obliquely downward across the palm equally in both sexes; 
tips of fingers white. 

Legs ~pinous; largest spines on the upper margin of carpal and propodal jointa, and of the meral 
joint of the last pair, and also at the distal end of the njerus of the other pairs. 

Color.--Orange yellow. 
Dimentnkns,-Male, station 4148, length 8.8, width 12.8, fronto-orbital width 9.4 mm.; female, 

station 4162, length 8.8, width 13, fronto-orbital width 9.5 mm. 
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Distribution.-Kaiwi Channel, 14 fathoms, station 3469 (type locality) ; vicinity of Layean Island, 
20 to 30 fathoms, station 3954; French Frigate Shoal, 14) to 17) fathoms, stations 3968, 3970; vicinity 
of Modu Manu, 20 to 160 fathoms, stations 4147, 4148, 4150, 4158, 4159, 4162. 

I believe this species is distinguished from 1'. prtbeacena Dana, de Man,a by the rougher carapace, 
broader front, absence of large spines or teeth from the fore margin of arm (one granule only near the 
proximal end is enlarged). 

Xenippe convexa Rathbun. 

(PI. XI, fig. 4. ) 

Menippe convexa Rathbun, Proc. U. S. Nat. Mus., SVI ,  1893, 239. 
Carapace very convex in both directions, smooth, punctate. Anterior end of mesogastric region 

indicated; epigastric lobes elevated. 
Front a little more than one-fourth width of carapace; lobes very oblique, median sinus V-shaped; 

outer angle a tuberculiform lobe, separated by a groove from the upper margin of orbit. 
Antero-lateral border bluntly rimmed; of the four lobes the first two are very obtusely angled, 

the last two subacutely so, all near their anterior margin; the firstis half as long as the second, second 
and third subequal; from the fourth a ridge runs inward on the carapace. 

Chelipeds in female massive, very unequal; arm and wrist almost smooth, coarsely punctate; on 
the hand there is a flattened granulation visible to the naked eye. Inner angle of wrist tuberculiform. 
A large tooth near base of pollex of larger chela. 

Dimensions.-Female, length to the tips of fronil  lobes 15.5, width 21, width of front 5.8 mm. 
Known only from the type specimen, a female taken at Honolulu, collector unknown; specimen 

in bad state of preservation. 

Pseudoziue caystrue (Adams and White). 

Pseudozius caystrus Alcock, Jour. Asiat. Soc. Bengal, LXVIJ, 1898, 181. 
Hawaiian Islands, A. Garrett, in Museum of Comparative Zoology. 

Peeudoziue inornatue Dana. 

(PI. XI, fig. 1.) 

heudozius inornatwr Dana, Crust. U. S. Expl. Exped., I, 234, 1852; pl. XIXI, figs. 7a-7c, 1855. 
Kailua, Hawaiian Islands, A. Garrett, in Museum of Comparative Zoology. 
Hawaiian Islands (Dane. 
In  the male the index finger is only twice as long as its breadth a t  base. 
Length 13.5, width 23.9, width of front, exclusive of orbital angles, 6.3 mm. 

Peeudozius triunguiculatue Borradaile. 

Pamdoziua triunguiculatua Borradaile, Fauna and Geogr. Maldive & Laccadive Arch., I, 242, text 
fig. 44, 1902. 

South coast of Molokai, 8 fathoms, station 3834, one ovigemus female lacking the larger cheliped. 
Length 3.8, width 5.2 mm. 

Platyoziue lmvis Borradaile. 

(Pl. XI, fig. 7. ) 

Pseudoziua (Plaiyoziua) lax& Borradaile, Fauna & Geogr. Maldive & Laccadive Arch., I, 243, text 
Ag. 45, !902. 

Auau Channel, 28 to 43 fathoms, ~tation 3876; Penguin Bank, 28 to 14 fathoms, station 4034; 
no r thwt  coast of Hawaii, 50 to 63 fathoms, stations 4055 and 4063; vicinity of Modu Manu, 27 to 31 
fathoms, station 4171. 

Several specimens are larger than the type, the largest, a female, measuring 10.4 by 13.2 mm. 
The fronto-orbital region is definitely depressed helow the postfrontal crurface. Front with a ridge 

..- .-- -- -- - - -- -- - 

aAbh. Senck. naturf. Qes. Frankfurt a. M., XXV, 619, 1W2. 
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above, behind, and parallel to the margin. The posterior of the lateral teeth is more dentiform than 
in the young. The anterior border of the merus of the maxillipeds is not notched, as in typical 
Pseudozi,us. 

Ozius hawaiieneie Rathbun. 

Oziue hawaiiemis Rathbun, Proc. U .  S. Nat. Mus., XXVI, 1902, 77. 
Hilo, Hawaii, H. W. Henshaw. 

Lydia a annulipes (Milne Edwards). 

Oziun (Euruppellia) annulipes Alcock, Jour. Asiat. Soc. Bengal, LX VII, 1898, 188, and synonym yd 
Oahu, H. Mann, 1864, in Museum of Comparative Zoology. 

Pilumnus veepertilio (Fabricius). 

Pilumnua veapertilio Alcock, Jour. Asiat. Soc. Bengal, LXITII, 1898, 192. 
Oahu, H. Mann, 1864, in Museurn of Comparative Zoology. 

Pilumnus alcocki Borradaile. , 

Pilumnus alcocki Borradaile, Fauna h Ckogr. Maldive & L a c d i v e  Arch., I, 248, text fig. 48, 
1902. 

Penguin Bank, 28 to 14 fathoms, s,tation 4034; vicinity of Modu Manu, 33 to 71 fathoms, station - 
4149. 

According to a note by the collector, the color is red; in the alcoholic specimens the hairs are red. 
The fringe of long hair across the front and the'eye peduncles is a most conspicuous feature. 

Pilumnus nuttingi, sp. nov. 

(Pl. XI, fig. 8.) 

Carapace subcircular, four-fifths as long as wide. Hairs for the most part sho~t ,  not disguising the 
areolation. Regions, as well as 
three subdivisions of gastric re- 
gion, plainly marked. Surface 
almost smooth. 

Front cut by a median V into 
two shallow submedian lobes un- 
armed; outer lobes not well sepa- 
rated from the s~nall inner angle 
of the orbit. Three cuts in orbit 
shallow; margin unarmed, except 
for short spinule at outer angle. 

Antero-lateralabout two-thirds 
as long as postero-lateral margin, 

a cut into three teeth each tipped 
with a forward-projecting spine. 

Fig. 22.-Pilumnus nuttingt, type female, a ,  Dorsal view, x 3f. b, Larger chela, Postero-lateral margins converg- 
x 46. ing at an angleof about55 degrees. 

Basal joint of antenna not quite 
reaching the front; a deep notch between this joint and acute inner angle of orbit. Lower surface of 
carapace partly granular. 

Chelipede very unequal in both sexes. Arm with subterminal tooth above; wrist sparingly granu- 
late, sharply angled inwardly; hand stout, covered with acute granules, diminishing inferiorly, 
arranged mostly in rows; hairs absent from lower distal portion of larger palm. Granules on basal 
third of dactylus; fingere crossing when closed; prehensile teeth larger in pollex than in dactylus. 

- - - - - -- - - 

aLydta Gistel, Naturg. Thierreicha, p. ix, 1848, was substituted for Eudora de Haan, 1833, preoccupied, and takes 
precedence of Euruppellia Miers, 1884. 
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Legs unarmed, thinly clothed with long and short hairs. 
Dimemiom.-Female type, length 5.5, width 7 mm.; male, station 3848, length 4.5, width 6 mm. 
Distribution.-South coast of Molokai Island, 23 to 73 fathoms; stations 3847, 3848; Penguin Bank, 

27 to 29 fathoms, station 4032; vicinity of Modu Manu, 24 to 160 fathoms, stations 4150, 4160 (type 
locality), 4163. Cat. No. of-type, 29551. 

This species is distinguished by its narrow form, and relative lack of armature, the four antero- 
lateral spines being the only sharp projections. 

Named for Prof. C. C. Nutting, who accompanied the Albatross to the Hawaiian Islands in 1902. 

Pilumnus acutifrons, sp. nov. 

Carapace narrow, seven-sided, smooth, slightly areolateil, convex, with scattered tufts of hair. 
Frontal lobes deflexed, margin very oblique, subtruncate, finely granulate, separated by a la* V, 

inner angles sharp, outer angles ill-defined and separated by a shallow furrow but no notch from the 
inconspicuous orbital angle. 

Upper orbital notches slight, a 
spine a t  outer angle; two spines on 
lower margin besides the one a t  the tip 
of the triangular inner lobe. 

Antero-lateral margin with three 
spines, two of which are larger than 
the one at  the orbit and have broad 
bases and long slender tips, the last 
small and bifid at  tip. 

Chelipeds very unequal in male, 
spinous; spines on upper margin of 
arm very irregular, the larger and 
more distal spines co~npound; lower 
margins and upper distal end of outer 
surface spinnlo~ls; wrist armed with 
about fourteen large curved spines, of 
which the one a t  the inner angle is the ~ i g ,  23.-Ritmnus aeutvrone, type male. a, Dorsal view, x 6%. b, Larger 
longer. The large hand is heavy and chela, x @. 

spinous only on the upper and proxi- 
mal portion of the outer face, remainder smooth, spines in rows and diminishing from above down- 
ward; small hand spinous on the whole outer face. Fingers stout, grooved in small chela, almost 
slnooth in large one, dactyls spinulous proximally, fingers when closed leaving only a very narrow slit 
a t  base. 

Legs slender, armed above with long, rather distant spines, and below with spinules. Chelipeds 
and legs sparingly clothed with long hair. 

fimenxions.-Male type, lengt,h 3, width 3.8 mm. 
Tyj-e 1ocnkity.-French Frigate Shoal, 17 to 17) fathoms, station 3970; 1 male (Cat. NO. 29543). 
This species htia sonie resemblance to Y. tuhitemis de Man in the oblique lobes of the front and the 

scattered tufts of hair, but in our species the lobes are more oblique, the orbits and chelipeds are more 
spinous, the chele of different shape. 

Pilumnus andersoni de Man. 

Pilumnwr andwaoni de Man, Jour. Linn. Soc. London, Zool., XXII ,  1887, 69, pi. III, figs. 6, 6. 
Alcock, Jour. Asiat. 80c. Bengal, LXVII, 1898, 194. Borradaile, Fauna & Geogr. Maldive 8c 
Laccadive Arch., I, 245, 1902. 

Vicinity of Laysan, 10 to 19 fathoms, station 3960, 2 females, much smaller than the types, the 
larger measuring only 6.2 rnm. in width. They agree very well with de Man's description, excSept 
that the outer orbital angle is sharper, in fact s spine, smaller, however, than the other antero-lateral 
spines. - 

F. C. B. 1908. Pt. 6 7  
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Pilumnus tmniola, sp. nov. 

(Pl. XI, fig. 3.) 

Carapace very wide, about five-sevenths as long as wide; slightly convex transversely, more con- 
vex in the opposite direction, the anterior half being strongly declivous; in shape oval-oblong, the 
postero-lateral margins being not far from parallel; regions scarcely indicated; surface smooth, punc- 
tate, pubescent and thinly clothed with long fine hair. 

Fronto-orbital width four-fifths width of carapace. Margin of front not visible in dorsal view; 
lobes convex, most produced in their inner half; outer angle small and inconspicuous, as is also the 
inner angle of the orbit. Orbit very oblique, margin granulate, without fissures, a slender sharp spine 
at outer angle; inner lower qpgle very obtuse, not nearly so advanced as the upper angle. 

Antero-lateral margin convex, only 

Fig. 24.-PUumnua tantiola, type female. a, Doreal view, x 2f. b, Ven- 
tral view, showing color markings. c, Chela, x 4. 

margin slightly roughened; wrist granulate, B long spine at 

half aa long aa postero-lateral and armed 
with two very small slender spines ad- 
ditional and similar to the orbital and 
quite independent of the general outline 
of the carapace. 

Antennules stout, transversely 
folded, basal joint inflated. 

Antennz with basal joint slender, 
not quite reaching end of lower angle of 
orbit; second joint loose in orbital hia- 
tus; flagellum long, reaching farther 
back than posterior lateral spine. 

Endostoniial ridges well defined, 
reaching the anterior boundary of the 
buccal cavern. Outer maxillipeds small, 
not filling the buc-cal cavity. 

Chelipeds equal in the female (the 
male lacks a right cheliped), short; arm 
granulate outside, a sharp-pointed tooth 
above near distal end, behind it the 

inner angle, with a shorter one below it; 
palm higher than its superior length, upper margin very convex, outer surface granulate. Chelipeds 
and legs clothed with long haira, which only partially obscure the surface. Hairs and granules con- 
tinued part way on the fingers. Prehensile teeth of pollex larger than those of dactylus. When the 
fingers are closed the tips cross and there is a very slight hiatus at base. 

Legs long and slender; a slender spine at distal end of upper margin of nieral and carpal joints; a 
ionger spine a t  distal third of the same margin of the merus of each pair except the last. 

Abdomen of male with seven separate segments. 
fih'menaior~s.-Female type, length 5.8, width 7.7, fronto-orbital width 6.4 mm.; male, station 3876, 

length 5.6, width 7.1, fronto-orbital width 6 mm. 
I1intribution.-Auau channel, 28 to 43 fathoms, station 3876; Penguin bank, 28 to 14 fathoms, station 

4034 (type locality). Cat. No. of type, 29554. 
In regard to the antenn;~ and maxillipeds this species approaches Platypilumnua, but the endosto- 

miai ridge clearly reaches the anterior margin of the buccal cavern. The type species of that genus, 
P. qgrci l ipen Alcock, also differs notably in its flat carapace. Our species in its shape approaches 1'. 
rolumanua Borradaile, which possesses larger antero-lateral spines and more elongate chel~e. 

The two specimens agree in characteristic color pattern, being ornamented in the anterior half, 
both above and below, by light bands bordered on each side with a narrow stripe of dark brown. 

Pilumnus ovalis A. Milne Fdwards. 

Pibmnua mjnlin A. Milne Edwards, Ann. Soc. Ento~n. France, (4), VII, 1867, 280. 
Hawaiian Islands (A.  Milne Edwards). 
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Actumnue obesue Dana. 

(Pl. XI, fig. 2.) 

Actumnwr obems Dana, Crust. U. S. Expl.' Exped., I, 244, 1852; pl. xrv, fig. 3, 1865. 
I n  most respects our specimens agree with Dana's description and figures. Dana says, "Antero- 

lateral margin arcuate, almost entire, very faintly four-lobed, lobes minutely denticulate." I n  his 
figure 3a no lobes are indicated. His type was con~iderably larger than the specimens in hand, 
which show plainly the 3 marginal lobes separated by narrow incisions. The point of each lobe or 
tooth is a t  its anterior end, and is marked by a little longer granule or spinule; the teeth project 
beyond the general marginal line only by the length of ,this spinule. The areolations are a little more 
plainly marked than in Dana's figure. 

Length of male, station 3849, 9.6, width 12.8 mm. 
South coast of Molokai, 43 to 73 fathoms, stations 3849 and 3850. 
Lahaina, Maui, dredged (Dana). 

Xriphia eebana (Shaw). 

Cancer selmnua Shaw, in Shaw & Nodder, Nat. Misc., XV, 1803, pl. 591. 
IOriphia lsdmmna Alcock, Jour. Asiat. Sac. Bengal, LXVII, 1898,214, and synonymy. 
Oahu, 11. Mann, 1864, in Museum of Comparative Zoology. 

Grapeillus cymodoce (Herbat). 

(Pl. XI, fig. 6.) 

Dapezia cymodoce Alcock, Jour. Asiat. Soc. Bengal, LXVII, 1898, 219. 
Hawaiian Islands, A. Garrett, in Museum of Comparative Zoology. 

Grapaillus ferrugineue (Latreille). 

Dapezia cymodoce? Faxon, Mem. Mus. Comp. Zool., XVIII,  1895, 22. 
Trapeziaferruginea Alcock, Jour. Asiat. Soc. Bengal, LXVII, 1898, 220. 
Hawaiian Islands, H. Mann and A. Garrett, in Museum of Comparative Zoology; U. 8. Exploring 

Expedition, in Museum of Comparative Zoology. 
Hawaiian Islands (Dana, as T. cymodoce; Randall, as T. ymodoce); 2 males, 3 females, J. K. Town- 

send, collector, in Philadelphia Academy of Natural Sciences. Honolulu (Cano, as T. cymodoce a) .  

Grapdllue ferrugineue intermedius (Miers). 

Dapezia maculatu Streets, Bull. U. S. Nat. Mus., No. 7, 1877, 106 (not synonymy). 
23.apeziccferruginea var. intermedia Alcock, Jour. Asiat. Soc. Bengal, LXVII, 1898, 220. 
Hilo, H. W. Henshaw; Oahu, Dr. T. H. Streets; Honolulu; Honolulu Reef; Waikiki Beach; 

Laysan; south coast of Molokai, 8 to 24 fathoms, stations 3834 and 3847; vicinity of Laysan, 10 to 30 
fathoms, stations 3955, 3959, and 3962; French Frigate Shoal, 143 ti) 163 fathoms, station 3968; Pen- 
guin Bank, 27 to 29 fathoms, stations 4031 and 4032; vicinity of Modu Manu, 26 fathoms, station 4147. 

Honolulu reefs (Miem, Alcock). 
This subspecies or variety, as also areolatus (noted by Alcock), haa a very fine scurf-like pubescence 

on the upper surface of the chelipeds. This must be borne in mind in using Alcock's key to the Indian 
species of Trapezia. 

Grapaillua maculatua M a c I ~ a y .  

napezia maculata Alcock, Jour. Asiat. Soc. Bengal, LXVII, 1898, 221. Not T. maculata Streets. 

Kaiwi Channel, 14 fathoms, station 3469; south coast of Molokai, 23 to 24 fathoms, station 3847; 
vicinity of Layan ,  10 to 19 fathoms, stations 3959 and 3960; French Frigat'e Shoal, 143 to 17 fathoms, 
stations 3968 and 3971; vicinity of Kauai, 18 to 41 fathoms, station 4023; Penguin Bank, 14 to 29 
fathoms, stations 4031, 4032, ahd 4034. 

Hawaiian Islands (Dana, Eydoax and Souleyet, as T. tigrim). Hawaii (Stimpson). Layssn, on 
coral stalk (Ifinz). 

- - - - - -- - - 
a T.fmugginea mentioned by Cano on pbges 90 and 102, is not noticed in his annotated list on page 211. 
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Grapsillus rufopunctatus (Herbst). 

(PI. XI, fig. 5.) 

!Prapezia rufopnctata Alcock, Jour. Asiat. Soc. Bengal, LXVII, 1898, 222. 
Hawaiian Idands, 1901; Oahu, Dr. T. H. Streets; Oahu, H. Mann, 1864, in Museum of Compara- 

tive Zoology. 
Honolulu reefs, 18 fathoms (Miers, as T. mjopunctata var. guttala, p. xxxi, and T. rufopunclala 

var., p. 168). Honolulu (Cano). Hawaiian Islands (A. Milne Edwards, as II: acuti,frons). 

Grapeillus rufopunctatus flavopunctatus (Eydoux & Souleyet). 

Trapeziajmlo-p~~nctatm Xydonx & Souleyet, Voyage Bonite, Zool., I ,  pt. 2, p. 230, pl. 11, fig. 3, 1842. 
Hawaiian Islands (Eydoux and Souleyet; A. Milne Edwards, as T. latifrons). Laysan (Lenz, as 

T. latif~ons) . 
Grapsillus digitalis (Latreille). 

'Prapczin digitalis Alcock, Jour. Asiat. Soc. Bengal, LXVII, 1898, 222. 
Waikiki Beach; Honolulu; Honoluln reef. 

Domecia hispida Eydoux and Souleyet. 

Domrcia hiepida Alcock, Jour. Asiat. Soc. Bengal, LXVII, 1897, 230. 

Honolnlu; vicinity of Laymn, 10 to 19 fathoms, stations 3960 and 3962; vicinity of Kauai, 18 to 41 
 fathom^, station 4023; Penguin Bank, 27 to 29 fathoms, atation 4032. 

Hawaiian Islands (Eydoux and Souleyet). Laysan (Lenz). 

Lybia tesselata (Latreille). 

Melia tessellata Richtern, Beitr. Meeresf. Mauritius u. d. Seychellen, p. 150, pl. XVI, figs. 19-22,1880. 
Borradaile, Fauna and Geogr. Maldive ancl Laccadive Arch., I ,  250, text fig. 49, 1902. 

Lybia teaeelatu Rathbun, Proc. Biol. Soc. Wash., XVII, 1904, 102. 
Vicinity of Laysan, 20 to 30 fathoms, station 3955, 1 female; vicinity of Modu Mano, 20 to 30 

fathoms, station 4158, 1 female. 
Note by the collector of female, ~ ta t ion  4158: "This crab held the little sea anemones one in each 

claw and presented them in a boxing attitude whenever teased or approached by another crab." The 
anemone is a species of Bunodeopela, according to Dr. J. E. Duertlen. 

The color markings on the carapaces of these ~pec*imens (pre~ervetl in formalin) are not in the 
form of polygons, but except for G irregular white patches (2 anterior and 4 posterior) the surface 
is covered with a labyrinth of fine lines inclosing finer and more broken lines. 

Lybia cestifera ( Alcock). 

M ~ l i a  c,mt(fer Alcock, Joor. Asiat. Soc. Bengal, LXVII, 1898, 231; Illus. Zool. Investigator, Crust., 
pt. VII, pl. xxxvr~r ,  fig. 4, 1899. 

~011th coast of Molokai, 23 to 24 fathoms, station 3847, one female, 3.5 mm. long by 4.9 wide. I 
think that this is probably L. c:e8tifera, altliough the carapace is a little wider than in the type. There 
are no color lines visible. Otherwise it  agree8 very well with the description and figure. 

Polydgctue a cupulifer ( Lat,reille). 

Pilumnue ct~puli,fer Latreille, Encyc. M4th., H i ~ t .  Nat., Entorn., X, 1825, 124. Ile de France. 
I'olydectus cup~~lifera Milne Edwards, Hist. Nat. C r u ~ t . ,  11, 146, 1837. 
IJilumnus cupulifera Milne Edwards, Cuvier's Ilhgne Anim., disciples ed., atlas, pl. x ~ v ,  fig. 4 

(figure inaccurate). 

a Pol?lderlua Rafinesqne, Analy~e de la Nature, p. 142, 1815, a genus of mollusks, noted in Scudder'w "Nomenclator," is 
a nr)me7~ nudum. . 
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Pol~declus villoswr Dana, Crust. U. S. Expl. Exped., I ,  227, 1852; pl. XIII,  figs. 3 a-r, 1855. Raraka 
Island, Paumotu Group. 

Pol?ydectwr cupulifer Richters, Beitr. Meeresf. Mauritius u. d. Seychellen, p. 149, pl. xv, figs. 17-20, 
pl. XVI,  figs. 1-8, 1880. Fouquets, Mauritius. 

Becord of specimm.-Hilo, Hawaii, H. W. Henshaw, 2 males, 3 females. "They occur under 
stones in 2 or 3 feet of water in  a little inlet where the tide continually flows and ebbs. They are by 
no means rare there, thoi~gh one has to turn over a number of big stones or coral blocks to find one 
crab." Vicinity of Laysan, 10 fathoms, station 3969, 1 male. 

Three of the specimens hold an a(-tinian in earh hand; two specimens, the smalleet of all, have 
an actinian in one hand, not in the other; the sixth specimen lacks the right vheliped altogether, but 
the left graaps an actinian. These anemones are variable in size. A crab of good size, about 15 mm. 
in width (devoid of hair) has in one hand an anemone about 10 mnl. in diameter, in the other one 
not more than 6 mm, in diameter. The anemones are firmly gra~ped by the chelw, the sharp pre- 
hensile spines digging into the flesh; usually the  fingers are spread so as to seize opposite sides of the 
anemone, but in  the case of the large one above mentioned the fingers of the crab are flexed and nip 
into a small bit of the anemone. Cornpare Richtern's description and figures. 

Family PORTUNIDR. 

Carcinidea mmnaa (Linnteus). 

Hawaiian Islands, 1 male, in U. S. National Museurn, recorded hy Streeta. (See StreeB, Bull. 
U. S. Nat. Mus., No. 7, 1877, 109; and Alcock, Jour. Asiat. Soc. Bengal, LXVIII, 1899, 14.) 

, 
Para thran i tee  hexagonurn, sp. nov. 

(PI. xrr, fig. 3.) 
Carapace broad-hexagonal. 
Length about four-fifths of width exclusive of spines. Surface strongly areolated, granulated, 

the granules coarser on 6he elevated portions; seven high conical tubercles, one on each protogastric 
area, one posterior mesogastric and in same line one at  inner Iranchial angle, two 
cardiac side by side. Of smaller tubercles there is one post,erior cardiac ant1 three 
posterior branchial, which forrri a lorigitudinal curve with the protogastric end A 
anterior I~ranrliial tubercles. 

Front four-toothed, teeth subtriangular, blunt, rnediari pair a little rnore ad- 
vanced, median sinus V form, lateral sinuses U form. No tooth at  inner angle of 
orbit. Upper margin of orbit with two open fissures. 

Antero-lateral projections, 6; first or orbital narrow, blunt, resen~hling those Fi~;~~-~~~~~~~~' 
of the median frontal pair, and separated by a shallow sinus fron~ the secor~d, abaom,, of type 
which is low and very blunt. Next three regularly dentiform, the third sub- male. > 28. 

acutely pointed, the fourth with acnminate tip, fifth with even Inore slencler tip. 
Sixth projection a spine about twice as long aa preceding tooth. Extremities of posterior margin 
armed with a long upcurved spine. 

A blunt tooth at  lower inner angle of orbit, more advanced than the front; outer sinus a large V. 
Orbit about two-thirds as wide as the front. A n t e n n ~  and rnaxillipeds much a* in 1'. orieritalis 
(Miew). 

Chelipeds one ant1 two-thirds as long as carapace. A ~nt~dis tn l  ~ p i n ~ l e  on anterior border of 
isohium. A strong spine at  ~niddle of same border of lilerus and a spine near distal end of outer 
border. Spine at  inner angle of wrist half as long as palm; a s t~~a l ie r  spine a t  outer angle, and on 
outer surfare five or six blunt spinules. IJpper surfat,e of hantl with two strong cost* and three spines, 
of which the inner distal is strongest, distal spine of outer border subterminal. Two indistinct ridges 
along the inner and the outer surface of the hand. Fingers as long as palhl. 

Of the first three pairs of legs only the last remain; they are one and two-thirds as long as 
carapace. Natatory leg; unarmed, merus slender. 

Second and third ~egments  of abdomen of ~ n a l e  strongly carinated; sixth much broader than long, 
sides slight1 y converging. 
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Dimensh.3.-Male, length 11.8, extreme width 21.5, width to base of lateral spines 18.3, fronto- 
orbital width 8.7 mni. 

Type locality.--South coast of Molokai Island, 92 to 212 fathoms, station 3838; 1 male, immature 
(Cat. No. 29674). 

A young and much-mutilated specimen wae taken a t  station 3982, vicinity of Kauai Island, 233 to 
40 fathoms, in  which the frontal teeth of the median pair are considerably more advanced than those 
of the lateral pair and are separated from each other by a very narrow fissure. 

P. hexagonum can be told at  once from the type species, P. orientalis, by the broader, more hex- 
agonal carapace, additional side tooth, and longer side spine. 

Parathranitee latibrachiurn, sp. nov. 

I n  shape resembles P. hexagonum. Length about three-fourths of width exclusive of spines. 
Surface with a number of prominent tubercles, lower than in P. h~xtcyonurn; of these one is proto- 
gaatric, two side by side on posterior mesogastric, two cardiac behind the preceding, and two forming 

an obliquely longitudinal line at  inner angle of branchial 
1-eeion. A smaller tubercle is anterior mesoeastric, and 
on; posterior cardiac. All the elevated g k u -  
lated. 

Front more advanced than in P. l~exagonum, four- 
toothed, median pair blunt, triangular, about as wide as 
median sinus, more advanc*ed than lateral pair, which 
are broad-triangular, subacute, and set off by a U-shaped 
sinus. 

Antero-lateral projections six, the first or orbital 
blunt, the others becoming slenderer and sharper ex- 
cept the last, which is a long stout spine. 

Posterior margin ending in a short upcurved spine. 
I d b e  a t  lower inner angle of orbit not nearly so 

advanced as the  front; outer emargination of moderate 
Fig. 26.-Parathranitecr latibrachiurn, male type. a, size. Basal joint of antenna w i t h a  narrow outer lobe 

D O ~ I  view, x 23. b, Abdomen, x q. which runs into the orbital hiatus. 
First joint of palpus of outer maxilliped with its 

inner margin remarkably expanded, forming a vertical lamina. Epistome better defined and more 
deeply notched than in P. hexagonurn. 

Three spines on inner border of arm, one very small a t  outer distal end. A long spine half as 
long as palm a t  inner angle of wrist and a strong spine at  outer angle. Three spines on hand, the 
inner strong and subdistal, the outer subdistal small, the one above the wrist curved, three additional 
cask on outside and two on inside of hand. 

Natatory legs unarmed, merus very little longer than wide. 
Second and third segments of male abdomen carinated, sixth much longer than wide, sides 

converging. 
Dimaawnrr.-Male, length 6, extreme width 10.8, width to base of lateral spines 8.4, fronto-orbital 

width 6 mm. 
Q p e  localily.-Vicinity of Modu Manu or Bird Island, 20 to 30 fathoms, station 4158; 1 male (Cat. 

No. 29676). 
By the broad merus of the last pair of feet and the lobe on the baeal antenna1 joint, this species is 

most notably separated from the other Parathranites. 

Lieeocarcinue orbicularis Dana. 

~ a o c a r c i n u a  o r W a r i s  Alcock, Jour. Asiat. Soc. Rengal, LXVIII, 1899, 20. Ortmann, Bronn's 
Thier-Reichs, V, 1900, I1 Abth., 1239. 

Honolulu Reef, May 8, 1902, 1 female; Puako Bay, July 12, 1902, 1 male from a holothurian. 
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Lisaocarcinus lmvis Miera. 

hissocarcinwr Isvie Miera, Challenger Rept., Brachyura, 205, pl. XVII, fig. 3, 1886. Alcock, Jour. 
Asiat. Soc. Bengal, LXVIII, 1899, 21. 

Northeast coast of Hawaii Island, 77 to 75 fathoms, station 4057, 1 male. 
The two truncate lobes of the front have a sinus a little deeper than in Miers's figure, whik the 

inner angle of the orbit is not so projecting, more rectangular. Surface under the lens finely granular. 
On the branchial region one can trace a transverse crest running to the last 
side tooth, which i8 more slender than figured, while the other teeth are more 
dentiform. 

Dimensic&.-Male, length 6, width 7.3 mm. 

Lupocyclus quinquedentatus, sp. nov. 1 \ 
(Pl. XII, fig. 7.) 

Carapace three-fourths as long as wide; hirsute, except on transveme 
PYg. m.-llse oeare  in granulated ridges. Ridge connecting teeth of posterior pair interrupted either lmis,  station 4061, abdo- 

~ i d e  of gastric region; in front of it, two gastric ridges, the posterior con- men of male x q. 
tinuous, the anterior widely interrupted at the middle; behind it a cardiac 
ridge and on each side three short branchial ridges, the second one of which is interrupted near its 
inner end. A short po~t-cardiac ridge; also rlusters o f  granules near the ~econd, third, and fourth 
antero-lateral teeth, and four clusters rnore or less distinct on the frontal region. 

Front advanced, nix-toothed including orbital angle; teeth triangular, acute, middle pair stoutest 
and most advanced and separated by the most acute sinus; sublnedian pair smallest, may be a little 
more or less advanced than the outer pair. Two supra-orbital fissures. 

Five subequal antero-lateral teeth, sharp-pointed, including the orbital, 
w11ic.h is the stoutest, while the last is the moet spiniform. A rudimentary 
tooth in each of the first three sinuses. A curved line joins the posterior and 
postero-lateral margins. 

Outer suborbital fissure V-shaped; inner angle spiniform, much less ad- 
.................. .................... vanced than upper angle. Outer lobe of bacral antenna1 joint narrow, occupy- 

- ing only half the width of the orbital hiatus. ........................ ...... 
-.....----A,.-.. .... 
..: ............_...... _ ......... Chelipeds nearly two and one-half times as long as carapace in male, two 

..................... and one-sixth times in female; rnerus very stout with three (occasionally four) a large spines on inner margin and a small one at distal end of each margin. 
FIR. 28.-Lupoc~c~usquin- 

,luede,l.tatue, &,,domen Small spine at distal inner end of ischium. Wrist with an inner and two 
of type male, x lit. outer subdistal spines. Hand subcylindrical, with three large ~pinea-i. e., 

the customary one near the wrist, and two a t  the middle on each side of upper 
surface; in addition there is on the smaller chela only a small spine on out,er distal end, overlapping 
the dactylus. Fingers slender, longer than palm. 

Merus of the natntory feet twice as long as broad, armed with two apines on posterior l~order, one 
larger subdiatal, one smaller distal. Greater part of po~terior rnargin of propodus armed with s~nall 
stout denticles. Midrib of dactylus terminating in a spine. 

Surface of chelipeds and legs traversed by longitudinal grooves, inter~paces for the most part 
cro~sed by transverse granulated rug=. 

Abdomen of male broad except forterminal segment, thepenult being more that] twiceaa wideas long. 
Dimensions.-Male, station 4034, length to niedian sinus 26.5, width 36.2, fronto-orbital width 22.6; 

female, station 3876, length to tnediarl sinus 27.8, width 37.6, fronto-orbital width23.9. 
Distribution.-4011th coast of Molokai Island, 23 to 24 fathoms, station 3847; Auau Channel, 28 to 

43 fathoms, station 3876; Penguin Bank, south coast of Oahu, 14 to 28 fatho~ns, stations 4031, 4034 
(type locality); northeast coast of Hawaii Island, 24 to 83 fathoms, stations 4054, 4061; vicinity of 
Modu Manu, 31 to 56 fathoms, stations 4160, 4164. Cat. No. of type, 29669. 

Color.-According to a note by the collector, the type male is "translucent yellowish, heavily 
mottled with vermilion. 1)oraum of carapace nearly clear red, ventral side whitish." 

This species differs from L. rotl~nrlntzla Adams & White in the greater prominence of the inner 
orbital angles, fewer lateral teeth and arm spines, and more nulneroua lines on the carapace. 
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Goniocaphyra inmqualis,  sp. nov. 

(Pl. xrr, fig. 9.) 

Beam a strong resemblance to the type npecien of t h r  genus O. truncat~frona de Man, of which 
there is a fernale specirrlen from Samoa in the U. S. National Mnsenm. 

Carapace narrower; anterior and antero-lateral regionn finely and evenly granulate, the coarse 
antero-lateral granulea of the older species being absent. Side teeth similar in 
number and position; no tlenticle between first and second, the suborbital re- 
gion being very finely granulate. I n  front view the orbits diminish in height 
outwardly. 

Chelipetls ~riucli more unequal in the male than in the rrlatdd species, the 
smaller nne twice as long as the carapace is wide, the larger one about two and 
a quarter times as long. The borders of the inner surface of the arm are 

Fig. B.-Qonioca~h?lra coarsely grannloun, and are devoid of the  pines o f  trtcneatifroncl. The smaller 
Lnsequdi8~station3876~ chela of the 1riale.i~ similar to that in the last-named specie, but the larger 
abdomen of male. 
x 44. chela is very heavy, the fingers very short, being less than two-thirds as long 

a8 the palm. 
Ihmen8wns.-Male, length 7, width 10.6 mm. 
&tribution.-South coast of Molokai Island, 23 to 24 fathoms, station 3847; Auau Channel, 13 to 

43 fathorns, stations 3871 (type locality), 3872, 3873, 3874, 3876; vicinity of Kauai Island, 68 to 179 
fathoms, station 4128. Abundant a t  stations 3847 and 3876. Cat. No. of type, 29657. 

Oarupa lmviuacula IIeller. 

Carupa Izviuncrilu Heller, Verh. zool. bot. (ire. Wien, XII ,  1862, 520; Reise Novara, Crust., 27, 
pl. 111, fig. 2, 1865. Alcock, Jour. Asiat. Soc. Bengal, LXVIII,  1899, 26. 

Honolulu, I male, I female. 
Laysan (Lenx). 

P o r t u n u s  sanguino len tus  (Herbst). 

Cancer 8anp~inolentus Herbst, Naturg. d .  Krabben u. ~ r e b s e ,  I ,  161, pl. "111, figs. 56, 57, 1783. 
Neptunus ~nnguiv~olentus Alcock,, Jour. Asiat. Soc. Bengal, LXVIII ,  1899, 32. 

Honolulu; Pearl Harbor; Oahu, Dr. T. Ii. Streets; Heeia; Hilo; Hilo Bay, II. W. Henshaw; south 
coast of Oahu, surface, station 3813; Kaunakaki Harbor, Molokai, station 3844; north coast of Molokai, 
surface, stations 3889 and 3905; Pailolo Channel, 30 to 52 fathoms, station 3861; Auau Channel, 14 
fathoms, station 3870; south coast of Oahu, surface, station 3921; Hawaiian Islantls, U. S. Exploring 
Expedition, 1 male, 1 female; Maui, lee coast of Oahu and weather coast of Hawaii, A. Garrett, in 
Museum of Comparative Zoology. 

Hawaiian Islands (Randall, Dana, Streets), 4 males, 2 females, J. K. Townsend, collector, in 
Philadelphia Academy of Natural Sciences. Hawaii (Miers). Haunakackai, Molokai (Lenz). . 

This may be the "Neptunus cliucctnthux" recorded by Cano from Honolulu. 
Note on this species at  Hilo, by H. W. Henshaw, July 26, 1@8: "The colrimon bay crab, num- 

oew of which are brought in every tirne the fishermen draw their nets. They look much like our 
Chesapeake crab, and the Kanakan catch the111 in the uame manner--circular net, baited with a bit of 
meat or fish-as the crabs are caught along the E a ~ t e r n  Shore." 

P o r t u n u s  pubescens (Dana). 

(PI. xrv, fig. 1 . )  

Lupapubescens Dana, Crust. U .  8. Expl. Exped., I ,  274, 1852; pl. xvr, fig. 9, 1856. 
AcheEouclpubracerts A. Milne Edwards, Arch. Mus. Ifist. Nat. Paris, X, 1861, 342. 
Honolulu; Ilonolulu market; Maui, R. C. McGregor; Kauai, A. Garrett, in Museum of Compara- 

tive Zoology. 
Maui (Dana). 
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Por tunue  (Achelous)  a r g e n t a t u s  (A. Milne Edwards). 

Neptunw argentatua A. Milne Edwards, Arch. Mus. Hist. Nat. Paris, X, 1861,332 and 339, pl. x x x ~ ,  
fig. 4. 

Honolulu (Cano) . 
Two young specimens, each about 3 lnm. long, from the surface on north coast of Molokai Island, 

station 3889, belong to the argentatus group, but are too small to be determined with certainty. 

Por tunue  (Achelous)  g ranula tus  (A. Milne Edwards). 

(1'1. XII, fig. 2.) 

Lupea panulala A. Milne Edwards, IIist. Nat. Crust., I, 1834, 454. 
~Vepti~nua (Achelous) gmnulatus Alcock, Jour. Asiat. 8or. Bengal, IAXVIII, 1899, 45. 
I)intrib~ition.-South roast of Molokai Island, surface ant1 43 to 66 fathoms, stations 3846, 3850; 

Auari Channel, 21 to 28 fathoms, station 3874; vicinity of Modu Manu, 20 to 31 fathon~s, stations 4158, 
4159; Hilo, 1901; Oahu, H. Mann, 1864, in Museurnof Comparative Zoology, determined by W. Faxon. 

Laysan ( I ~ n z ) .  
P o r t u n u s  (Achelous)  orbicularie (Richtern). 

(PI. XII,  fig. 4.) 

Achelous orMcularis Richters in MGbius, Meeresf. Maurit., 153, pl. xvr, figs. 14, 15, 1080. 
Neptunua (Aci~elous) orhicularis Alcock, Jour. Asiat. Soc. Bengal, LXVIII,  1899, 47. 
Vicinity of Laysan Island, 16 fathoms, station 3962. 

P o r t u n u s  (Xiphonectes)  longiepinosue (Dana) 

(PI. XII, fig. 6.) 
A'iphonectea longicrpinoaua Doflein, Abh. math.-phys. C1. k. bayer. Akati. Wiss., Miinchen, XXI,  

1902, 659, pl. v, fig. 7. 
Portunue (Xiphonect~a) longispinosus Rathl~uri, Bull. MUH. Comp. Zool., 

XXXIX,  Dec., 1902, 130, and synonplrly. 
Honolulu Reef; Hilo; weather coast of Kauai, A. (iarrtltt, in Museurn 

of Comparative Zoology. 
Hawaiian Islands (Dana). 

Por tunue  (Xiphonectes)  macrophtha lmus  sp. nov. 
253 

Fig. 3 0 . - ~ t ~ m z ~ s  (Xipho- 
n r r  t r 8 ) longiapiaoswr, 

(PI. XII, fig. 5.) Horlolul~i Reef, abdo- 
men of male, x 21. 

Allied to P. (X.) 1ongispino.w~a. Fronto-orbital width less; median pair 
of frontal teeth narrower, submectian pair more triangular; orbits narrower 
and more deeply cut. Antero-lateral spinen fewer (fonr or five), excluding 
the orbital and the long lateral spine; in 1'. longispinosus they are usually six 
(occasionally m even), divisible into two  set^, the two anterior separated by a 
wider space from the four posterior. Outer tooth of orbit narrow, acutely 
pointed; inner suborbital lobe triangular; merus of last pair of lega unarmed; 
crest of third segment of rnale abtlornen very prominent, notched in the 
middle; penult segment longer than broad, much c~onstricted. 

Fig. 31.-~ortunz~n ( ~ i p h o -  1Xmenaiona.-Male. station 4160, length 11.9. entire width 27.5, fronto- 
wctes) marrophtlulmus, orbital width 10.4; fenlale, station i986, yength 4.7, entire width 9.7, fronto- 
abdomen of type male, 
Y RI orbital width 4.9 mm. .. "5.  

Distribution.-South coast of Molokai Island, 23 to 24 fathoms, station 
3847; vicinity of Kauai Island, 362 to 55 fathoms, station 3986; vicinity of Modu Manu, 31 to 39 fath- 
oms, station 4160 (type locality). Cat. No. of type, 29688. 
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Charybdin japonica (A. Milne Edwards). 

(Pl. XIII ,  fig. 2.) 

Portunua (Charybdi.~) 6-dentatus de  Haan, Fauna Japon., Crust., 41, pl. XII, fig. 1,1835. Not Cancer 
aexd&lzra Herbst. 

Boniosoma japonicum A. Milne Edwards, Arch. Mus. Hist. Nat. Paris, X, 1861, 373. 
Charybdisjaponica Rathbun, Proc. IT. S. Nat. Mus., XXVI, 1902, 27. 
Honolulu, U. S. S. ! @ W ~ C I ,  2 females. Honolulu, collector unknown, 1 male, 1 female. 
This species is, I think, the one described and figured by de Man (Jour. Linn. Soc. London, 

XXII ,  1888, 80, pl. v, fig. 2) as (+onioaowuz agine Dana, but it  differs from the true Charybdis aginb of 
Dana in the following characters: 

C. afinis is wider across front and orbits; front less advanced and less arcuate; side teeth a little 
concave on their outer slope, making them appear narrower. I n  afinb the merus of swimming feet is 
nearly as broad as long, while in japonica it  is one and a half times as long as broad. Penult segment 
of male abdomen with sides more convex in afinia, so that the segment is widest a t  its middle, while 
injaponica i t  is widest a t  proximal end. 

, 

There are in the Museunl of Comparative Zoology specimens of C. aginis from Singapore and 
Penang, collected by Capt. W. H. A. Putnam. 

The Clt.ayh(lis aginb of Alcock (Jour. Asiat. Soc. b n g a l ,  LXVIII,  1899, 56) must be a different 
species, as i t  has a transverse ridge on the cardiac region, contradictory to the dwcriptions by Dana 
and de  Man. 

The species grows to be quite as large as  C. cruciata; and it  may be noted that one of the conspic- 
uous differences between these two lies in the merus of the last pair of legs, which in C. crmciata is 
shorter or three-fourths as broad as long (not three-fourths as long as broad) and in C japonica two- 
thirds as broad as long. 

Charybdis erythrodactyla (Lamarck, 1818). 

(PI. rv.) 

Thahmilapulchra Randall, Jour. Acad. Nat. Sci. Phila., VIII ,  1889 (1840), 117, pl. rv. 
Gonioaoma erythroductylum A. Milne Edwards, Arch. Mus. Hist. Nat. Paris, X, 1861, 369, ant1 

synonymy. 
Puako Bay, Hawaii; Honolulu; Honolulu market; Oahu. H. Mann, 1864, in Museum of Compar- 

ative Zoology; Waiawa, Kauai, Valdemar Knudsen; Kauai, A. Garrett, in Museum of Comparative 
Zoology. 

Hawaiian Islands (Randall), 2 females, types of T. pulcl~ra, Nuttall and Townsend, in Philadel- 
phia Academy of Natural Sciences; length of larger, measured to tips of frontal 
teeth, 161.5, width 188.8 mm. 

Honolulu (Lenz) . 
Charybdis orientalis Dana. 

(Pl. xr11, fig. 1.) 

Charybdis orientalis Dana, Proc. Acad. Nat. Sci. Phila., VI, 1852, 86; Crust,. 
U. S. Expl. Exped., I, 285, 1852; pl. x v ~ r ,  fig. 10, 1855. Not C. (Goni- 
oaorvm) or i~n ta l i~~  Alcock, Jour. Asiat. Soc. Bengal, LXVIII,  1899, 63. 

mg.32.-Cha?~bdi8nrl- Carapace about two-thirds as long as broad; four series of transverse granular 
enlali8, Honolulu, 
abdomen of mle, ridges, the posterior of which connects the last pair of side teeth; surface pilose 

x 1. except on the ridges and margins and two bare spots on the cardiac region. 
Front cut into 6 truncated teeth, not including the inner orbital angles. 

Antero-lateral borders with 5 large teeth, the last not larger than the others; a sn~al l  dentic:le a t  
outer base of first tooth. Posterior border arcuate and curving into the postero-lateral borders; below 
the marginal rim a t  either end of posterior border there iu a smooth lobule. 

Major diameter of orbit less than one-fourth width of intet-orbital space, the lobe a t  lower inner 
angle dentiform, obtasangular, the lobe below the outer angle distinct, not dentiform. 

Arm with 3 spines on the anterior border and one on the. posterior border; wrist with a strong 
spine a t  the inner angle, 3 small spines on the outer side; 5 large spine8 on upper surface of hand. 
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Upper surface of arm, wrist, and hand covered with large granules. Four longitudinal granulated 
crests on outside of hand below the spines and 2 on the inside; intermediate spacea filled by short 
transverse granulated costte, which also ornament the outside of the arm. Hands swollen. Fingers 
with deep pilose grooves separating high smooth ridges. 

Merus of fifth pair of legx only one and a half times as long as its width at  middle, armed with a 
long distal spine on posterior border. The hind margin of the propodus is armed with a few scattering 
short, blunt spinules. 

Penult segment of abdomen of male a little wider than long, sides subparallel except a t  distal end. 
Dirnelwiom.-Male, length from bare of median notch 51.3, entire length 53.2, width 74 mm. 
Di8tribution.-Honolulu, 1 male. Specimens from. the Philippine Islands (incloding the type) 

and the Society Islands in the Museum of Comparative Zoology. 
Honolulu (Lenz). 

Tha lamonyx gracilipes A. Milne Fdwards. 

Thalamonyx gran'lipea A. Milne Edward~,  Nouv. Arch. Mus. Hist. Nat. Paris, IX,  1873, 169, pl. IV, 
fig. 3. Alcock, Jour. Asiat. Roc. Bengal, LXVIII,  1899, 71. 

fitribution.-South coast of Molokai Island, 23 to 24 fathoms, station 3847; Auau Channel, 21 to 43 
fathoms, stations 3872, 3874. 

Tha lami ta  caeruleipes Jacqui~iot. 

Thahmita cmuleipea Jacquinot, in Jacquinot & Lucas, Voyage au Pole Sud, Zool., 111, Crust., 
p. 53, 1853; atlas, pl. v, fig. 6, 1852 (7). 

Oahu, H. Mann, 1864, in Museum of Comparative Zoology; determined by W. Faxon. 
The postero-lateral angles of the carapace are marked by a rimmed lobe outside the usual postero- 

lateral ridge. Posterior margin of propodus of natatory legs armed with six or seven spines increasing 
distally. 

Tha lami ta  picta  Stimpson. 

Thulamiftc picla Stimpson, Proc. Arad. Nat. Sci. Phila., X, 1858, 39. 
Waikiki Beach; Honolulu; Oahu, H. Mann, 1864, in Museum of Comparative Zoology. 

Tha lami ta  s ima  Milne Edwards. 

Thalamita aimtl Alcock, Jour. Asiat. Sor. Bengal, LXVIII,  1899, 81. 
Hawaiian Islands (Cano). 

T h a l i m i t a  i n t e g r a  Dana. 

Tt~ala~mita ivitegra Alcock, Jour. Asiat. Soc. Bengal, LXVIII,  1899, 85. 
Hilo; Honolulu Reef; Honolulll, U. S. 8. Tuscarora and Dr. W. H. Jones; Pearl H,arbor; Oahu, 

Dr. T. H. Streets. 
Honolulu, 16 to 20 fathoms (Miers) ; Honolulu (Alcock) ; Honolulu market, also Hawaii (Miers) ; 

Oahu (Lenz) ; Hawaiian Islands (Dana, Streets). 

Tha lami ta  edwardsi  Borradaile. 

Thrclamita eduiar&i Rorradaile, Proc. Zool. Soc. Idondon, 1900, 579; Fauna and Geog. Maldive and 
L a c d i v e  Islands, I, 1902, 202. 

I n  the Hawaiian collections are found three forms which come within the udmetr group. 
The first or smoothest (T. ed?rtarrl*ri Rorradaile) is tolerably abundant on the coral reefs, though 

much less so than T. irctegra. The cardiac region is devoid of a crest, and there are only faint traces 
of its continuation on the branchial regions; fourth lateral tooth rudimentary, minute, often not 
discernible. Of the crests on the hand the two uppermost are granulous and each armed with two 
spines, those of one series alternating with those of the other, the distal extremities armed with a 
blunt tooth; third crest obsolete; fourth strong and smooth in the young or in the old, obsolete except 
toward extremities of palm; fifth well developed, smooth; space between first and second crests finely 
E'ranulous, also halfway to third crest (if such were developed). 



The second form is rather rare on the reefs, and is characterized by a distinct crest on the cardiao 
region and in the sa~rle line a short and distinct crest on each branchial region; fourth lateral tooth 
well developed, but smaller than the others. The five crests of the hand are well developed and 
granulous, the granules diminishing in size from the third to the fifth crest; the terminal projections 
of the two upper crests may be acute or spinous; space between first and third crests coarsely granulous, 
which granulation may extend to the fourth crest. 

The third form inhabits deeper water and occBurs in considerable numbers at  some ~tations. All 
the crests are as strong as or even stronger than in form 2; the fourth tooth is rudimentary am in edtuardsi; 
five crests of hand all well developed and granulous, the space as far down as the fourth crest coarsely 
granulous, some granulation just above the fifth crest, two #pines in first row, three in second; lower 
surface of hand granulous, also a portion of inner surface. 

Dietribution of T. e(lzuardai.-Honol~ilu, ti. S. 8. Tuscarora, Dr. W. H. Jones and IT. 8. Fish 
Commission; Honolulu Reef; Waikiki Beach; Oahu, Dr. T. H. Streets; Hanalei, Kauai, reef; Hilo; 
Maui, A. Garrett, in Museum of Conlparative Zoology; Hawaiian Islands (Dana, Streets, as 7'. adniete). 

The only variation fro~ri the typical ed?uardwi is noted in  a female from Ho~iolulu (Cat. No. 25379) 
in which the fourth tooth is better developed, and the hands tend toward the roughness of form No. 3. 

There are in the National Museum no specirnens frorn elsewhere than the Hawaiian Islands. 
The second forrn I have called T. admele (Herbst), because it seems to me that the ~perific name 

admete should be applied to a form in which the fourth side tooth is well derrloped. Herbst's type 
of Cancer admete is not extant (cf. Hilgendorf, Monats. K. Akad. Wiss. Berlin, 1878, 799), therefore 
one must rely on his description and figure. 

Thalamita admete ( H e r b ~ t ) .  

Cancer Admete Herbst, ITatur. d. Krabben 11. Krebse, 111, pt. 3, p. 40, pl. IAVII, fig. 1, 1803. 
Herbst shows in his figure a fourth tooth of good size and moreover says "der vierte 7 ~ h n  ist aber 

weit kleiner, als die iibrigen, mehr dornenartig, und hat das Ansehen, ala Hey e r  als ein junger 
zwischen den beyden priisseren hervorgewachsen." 

n&ribution.-Laysan, May 1902; Waiawa, Kanai Island, V. Knuclsen, 1887. 
Specimens of the same are in  the National Museum from Ana~nba Islands in the ChinsSra, Samoa, 

and Lord Howe Island. 
The desc-ription of 7'. xav;gn?y~: A. Milne Kdwards applies very well to these spec.irrlens except that 

the inner face of the hand is not granulous. 
While I niay be mistaken in nanlirlg this form, I think that it  iu  more nearly correct than the 

application of "admete" made by Alcock (1899) and Borradaile (1902). 

Thalamita auaueneis, sp. nov. 

(PI. XII, fig. 1.) 

The third form of the admete group described above is not found in Borradaile's key (loc. cit. 1902), 
hence a new name is proposed. 

A different specific designation seenls to be warranted for each form of the Hawaiian series and 
no striking intergradations are to be seen in the collection in the National Museum from other locali- 
ties, which, however, is very lipited. 

Named for Auau Channel where this crab is the most plentiful. 
Distribution.-South coast of Molokai Island, 23 to 73 fathoms, stations 3847, 3849, 3850; Atla11 

Channel, 13 to 43 fathoms, stations 3871, 3872, 3873, 3876 (type locality); northeast coast of Hawaii 
Island, 24 to 83 fathoms, station 4061; vicinity of Kaoai Island, 68 to 179 fathoma, station 4128; 
vicinity of Modu Manu, 26 to 183 fathoms, stations 3978, 4147, 4149, 4161, 4164. Cat. No. of type, 
29602. 

Thalamita epinifera Borraclaile. 

Thalamita exetaatica var.  pini if era Borradaile, Fauna arid Ueog. Maldive and Laccadive Arch., I ,  
203, 1902. 

The specimens agree with Borradaile's description in havirig the rhelipeds covered to a large 
extent with rounded granulations i~lstead of aquamte and the lower Hide allnost snlooth (that is, smooth 
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to the naked eye, but really microscopically squan~ose); and the propodit,e of the swimming foot 
armed posteriorly with spinules. 

I t  may be added that the subspecies is much larger and wider than typical exetastica, the largest 
male (station 3876) measuring 19 mm. long by 27.1 wide, the largest female (station 3850) measuring 
17.2 by 25.2 mm. 

The characters of the eighty specimens examined agree except that in those of medium size there 
is sorrie variation in the size of the secorldary tooth at  the base of the first tooth, it  being son~etimes 
rudimentary, sometimes plainly developed; in large specitnens it  is a slender spine of good size. 

Di8tribi~lion.-South coast of Oahu Idand, 238 to 52 fathoms, station 3811; south coast of Molokai 
Island, 28 to 212 fathoms, stations 3838, 3847 to 3850; Auau Channel, 13 to 65 fathoms, stations 3871 
to 3876; vicinity of Kauai Island, 24 to 233 fathoms, stations 3982, 3987, 4002, 4024, 4128; northeast 
roast of Hawaii Island, 24 to 113 fathoms, stations 4057, 4061, 4061, 4063. 

Thalamita alcocki de Man. 

Thahrnita, alcocki de Man, Abh. Senckenb. naturf. Ges. Frankfurt a. M., XXV, 1902, 646. 
Vicinity of Modu Manu or Bird Island, 26 to 33 fathoms, station 4148, one ovigerous female, 

7.7 mm. long, 11.6 wide, fronto-orbital width 9.6 rnm. 

Thalamita kukenthali de Man. 

Tl~alamita kukrnthnli de Man, .Ibh. Senckenb. naturf. Ges. Frankfurt a. M., XXV, 1902, &50. 

Aleunihana Channel, 176 to 49 fathorns, station 4066; one male, 8 mm. long, 11.4 wide, fronto- 
orbital width 10 rnrn. 

111 this specimen the cardiac. (-rest ran stnarcely be made out. 
This and the prtareding ~pecies differ from T. ~xetostitra mocrodontcc Borradaile (Fauna and Geog. 

Maldive ant1 Lace-adive Arch., I, 203, 1902) in having spines on the hinder edge of the last propodite. 

Podophthalmua vigil ( Fabricius). 

Podoplrthalm~r~ vigil Miers, Challenger Rept., Zool., XVII, 207, 1886, and Rynonymy. 
Honolnl~i, Pearl Harbor; lee coast of Oaha, A. Garrett, in Museurn of Comparative Zoology; 

Heeia; Manna Lea, beach; Hilo. 
Hawaiian I~ lands  (Gibbe~, Randall), 4 males, Nuttall and Townsentl, rollertow, in Philacielphia 

Acadeniy of Natural Hciences. Honolulu Reefs (Miers). IIonolulu (Lenz). 

Family CANCRIDZ. 

Kraueeia integra (de Haan). 

(PI. XIV,  fig. 3.) 

Krairscria in tqm Alrock, Jour. Asiat. Soc. Bengal, LXVIII,  1899, 97, and synonymy. 
Ih'8tribution.-Vicinity of Laysan I ~ l a n d ,  20 to 30 fathoms, station 3955, 1 female with eggs; north- 

emt roast of Hawaii Island, 50 to 63 fathoms, station 4083, 1 jov. 

Kraueeia ruguloea (Krauss). 

Kraurrsicc ntgu1o.q~ Dana, Crust. U. S. Expl. Exped., I, 302, 1852; pl. XIX, fig. 1 a-f, 1855. De Man, 
Arch. f. Natur., LIII,  1887, 1, p. 343, pl, xrv, fig. 2. 

Island of Mani (Dana). 
Krauesia hendersoni Rathbun. 

(PI. XIV, fig. 2.) 

Kraurtsia nitida Henderson, Trans. Linn. Soc. Ifindon (2), V, 1893, 379, pl. XXXVII, fig. 9. 
hi.ni~a,$n hender~oni Itathbun, Bull. Mus. Comp. Zool., XXXIX,  1902, 133. 
I have not seen K. ruguloea, but to judge from the figures given by Dana and de Man ([I, cit.), 

the cSal.apace i~ rnore orbicular, narrower through the hepatic region, the  finger^ are longer arid quite 
otherwise in shape, and there are three or four antero-lateral teeth evident behind the orbital tooth. 
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One egg-laden female of K. henhaoni was taken a t  station 3876, Auau Channel, 28 to 43 fathoms. 
I t  diffem from a Sarnoan example in having the submedian lobes of front as advanced as the lateral 
pair; the granules which rrlake up the rug= of the palm and also those on the fingers are more 
elevated and are plainly visible to the naked eye. 

PLATEPISTOPA, gen. nor. 

Epistorne broad (from side to side), its posterior margin well 'defined and not overlapped by the 
outer maxillipeds. Merus of latter as broad as long, its antero-external angle produced. Buccal 
cavity widening anteriorly. 

Carapace suborbicular, margins spinous. Eyestalks very stout, filling the orbita. Basal joint of 
antenna longer than wide, filling the orbital hiatus. 

I n  the well-defined buccal cavity in which the maxillipeds neatly fit, this genus is not a typical 
Cancrid, and approaches the Pilumnid:~; the genus Telrnerrsua is perhaps nearest of the C a n c r i d ~ ;  in 
all other respects it  has the characteristic appearance of the family. I n  the form of the carapace it  has 

. much the aspect of Hypopeltarium; the basal joint of the antenna is not far removed from Atelecyclus. 
I t  is unfortunate that this new forrrl should be represented in the collection by only a young 

specimen; but, although the adult may differ, it is obviously not possible to place the species in any 
known genue. 

Platepistoma macrophthalmum, sp. nov. 

Carapace slightly wider than long, suborbicular with a fairly well-marked lateral angle, moder- 
ately convex iri both tlirections; regions indicated, surface uneven, pubescent and covered with sharp 
granules, with longer spinules on the summits of the areola. 

Front appearing tridentate; the median tooth small, 
triangular, bent down to the inkrantennular septum; 
the lateral teeth are shallow lobes fornied by upper mar- 
gin of antennnlary fossettes. 

Orbits shallow, large, a little wider than high and 
completely filled by the eyes; upper margin spinulous 
and cut by two small V-shaped notches. 

Antero-lateral and postero-lateral marginssubequal, 
the former convex and cut into five large, alternating 
with four small, spines, the spines broad a t  base and 
slender pointed. On the straight postero-lateral mar- 
gin there is a spine of medium size, next the lateral 
angle, followed by several spinules. 

Lower orbital margin with a small round sinus not 
far from its rniddle; inner angle tippet1 with a spinule, 
but  lightly more advanc-ed than outer angle. 

Fig. 33.-Plat@sloma nacrophthalmum, type female. 
a, Dorm1 view, x 31. b, Antenna1 and buccal area, Basal ~egrnent of antennules large, suboblong, taper- 
x lo. c, Chela, x 9#. ing distally. The hame segment of antennae is long, 

reaching for half its length beyond the lower orbital 
angle and meeting the upper orbital angle, sides subparallel, concave inner margin forming external 
boundary of antennular cavity. Movable part of antennae half as long as carapace. Epi~tonie short, 
posterior margin notched behind ~rliddle of antennule~. 

The buccal cavity widens perceptibly anteriorly. Maxillipeds not a t  all pediform. Merr~s wider 
than ischiurn, wider than long, antero-external angle much produced laterally and rounded; anterior 
margin transverse. Exognath surpmsing in length the endognath. 

Chelipeds equal and of moderate size, lnuch as in Telmessc~a; spinulous, spinules arranged in longi- 
tudinal series on the palm, and largest on upper surface. Fingers furrowed, dentate on inner edges 
and fitting together when closed. 

Legs of moderate size, merus and carpus joints minutely epinulous above, with a longer terminal 
spinule. Horny nail very long and slender, occopying nearly one-third of dactylus. The whole 
animal is covered with ti pubescence, which rr~ust be removed in order to see the spiriulation and 
granulation. 
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Dimerwionx.-The single specimen, which is a young female, meaaurefi only 4.2 mm. long and 
4.7 wide. 

Typeloca1ity.-North coaet of Maui Island, 238 to 253 fathoms, station 4083, 1 female (Cat. 
No. 29791). 

Family INACHIDE. 

Achmus afanis Miers. 

Achaq a@nis Alcock, Jour. Asiat. Soc. Bengal, LSIV,  1896, 172. 
&tribr~tion.-South coast of Molokai Island, 60 to 64 fathoms, station 3845; vicinity of Layean 

fsland, 163 to 59 fathorns, station 3939; northeast coast of Hawaii Island, 50 to 63 fathoms, station 4063; 
north coast of Maui Island, 56 to 59 fathoms, station 4072. 

Achmopeie euperciliarie Ortmann. 

Achzopsis ~11percilictri~~Ortmann, %ol. Jahrb., Byst., VII, 1893, 36, pl. 111, fig. 3. 
fistn'butio?~.-Vicinity of 1,aysan Island, 163 to 59 fathoms, station 3939; north coast of Maui 

Island, 57 to 58 fathoms, station 4076. 
The specimens which I have referred here are much smaller than that figured by Ortmann, the 

largest measuring 4.7 mm. in length. They are, however, adult, most of the females being laden with 
ova. The margin of the rostral lobes, as well m the supra-orular margin, is spinulous. The spine 
above the posterior branchial margin represented by Ortniann is indicated only by a tubercle. Nev- 
ertheless, I think it very probable that they are the same species. 

Cyrtomaia emithi Rsithbun. 

(Pl. VI.) 

C$rtomia srnithi Rathbun, Proc. U. S. Nat. Mus., XVI, 1893, 229. 
A large species. 
Surface covered with rough granules, carapace finely pubescent anteriorly. Regions well marked. 

Three gastric. spines, the posterior median the smallest; cardiac region divided by a shallow longitu- 
dinal depression into two swellings each tipped with a spine. Other spines are as follows: One small 
anterior branchial; a submarginal branchial row continued on the pterygostomiar~ region; a promi- 
nent spine a t  outer angle of orbit and another on upper margin, a line of spinules between and in line 
with the upper orbital and the larger gastric spine; one or more median gastric spinules; a small 
marginal hepatic spine. Rostra1 spines short, conical, horizontal, interspace V-shaped; median sub- 
rostral spine equally strong. Spines of carapace diminishing in size with age. 

Basal joint of antennw with outer and anterior margin spinulous. 
Chelipeds in  male three and three-fourths tim& as long as body, armed with spines and spinulqs; 

merus nearly as long as propodus, the longest spine on the innermost row. Palms enlarging distally, 
a row of strong spines on middle of inner and of outer face; protuberances of upper surface very coarse. 
Fingers irregularly toothed, narrowly gaping. Palms of female much more slender. 

First pair of legs four or five times as  long as carapace, spines of last two joints extremely long 
and slender on the lower or posterior side, forming in flexion a formidable weapon. Other legs 
rapidly diminishing in length, strength, and armature, the last pair being two and a half t in~es length 
of carapace a~:d devoid of spines except one at  tip of merus. In  the old the penult pair is equally 
devoid of spines. I n  the young the last three pairs are very nearly of a length. 

Sternum armed with spines mostly slender. First and sixth aegments of abdomen in both sexes 
with a distal median spine; second to fifth ~egments, inclusive, with two distal submedian spinules. 

Dimensions.-Male, station 3984, length to median sinue 61, to tip of rostrum 6Fi, width 69.3, length 
of arm 105, of propodus 113, of dactylus 48.8, length of flrst ambulatory about 235 mm., greatest span 
2 ieet 4 inches. The largest specimen is a male, station 4083, which has A paper shell and is badly 
broken. Length of arm 140, of propodus 149, of dactylus 67, span 3 feet. 

Cb1or.-Note by collector on male, station 3817: "Pale pink on sides and posterior portion of 
carapace, becoming salmon pink on anterior part of carapace and on two anterior pairs of legs; three 
posterior pairs lighter, almost white; eyes lustrous gray." 

Note by collector, station 39%: " Female, pale madder pink shading to yellow ocher on dorsum of 
legs. Abdomen white. Male, pale yellow ocher." 
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Di8tribution.-Kaiwi Channel, 298 to 447 fathoms, stations 3470 (type locality), 3473, 3474, 3475, 
3476, and 41 12; south coast of Oahu Island, 220 to 337 fathorns, stations 3817, 3911, 3916, and 3919; 
northwest coast of Oahu Island, 241 to 282 fathoms, stations 4116 and 4117; southwest coast of Oahu 

Fig. 34.-Cyrtomaia smithi, female t ype ,  reduced. 

Island, 352 to 357 fathoms, station 4123; south coast of Molokai Island, 222 to 498 fathoms, stations 
3824 and 3839; north coast of Molokni Islantl, 328 to 414 fathorr~~,  station 3892; Pnilolo Channel, 256 to 
684 fathoms, stations 3865, 3867, 3868, 3883, and 3884; northeast approach to Pailolo Channel, 272 to 

Fig. Sb.-Cyrlomaia amithi. n, Ventral view of female, Cat. No. 17h18, x &. h, Side view of Hame. r ,  Abdomen of male, 
~tntior1 3981, i # 

286 fathorns, stations 40% and 4097; vicinity of Modu Manri, 222 to 800 fathorns, stations 3979 and 4166; 
vicinity of Kar~ai Island, 55 to 478 fathoms, statior~s 39134, 3986, 39913, 40'22, 4028, 4130, 4131, and 4132; 
north roast of Maui Island, 238 to 267 fathoms,  tati ion^ -1083 and 4084. 
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Oyrtomaia lamellata, sp. nov. 

A small species. Resembles much the preceding. Carap~ce wider. *Spines of carapace long, as 
in C. snzithi of equal size, not as in C. smithi adult; thirteen long spines, three gastric, two cardiac, two 
branchial (one behind the other), one exorbital, one marginal hepatic; a row of short spines just 
below the epimeral suture and a short row subparallel and above it. 

FIG. SG.+rtmaia lamllata. a, Female, station 3838, x 18. b, Chela of male, ~tstion 4046, x 18. 

Rostra1 spines very short; the median subrostral projection thin, laminar, upper surface longitudi- 
nally concave, tip broken off in all our specimens. Upper margin of orbit much thickened. Eye- 
stalks longer and slenderer than in the preceding. Basal antenna1 joint armed with three laminar 
bran~hings~ines;  next two joints laminately expanded in three directions. 

Chelipeds and legs much as in young of C. smithi. 
Dimemione.-Male, station 4046, approximate length to median sinus 13, width 13.8 mm. Ovig- 

emus female, station 3838, length to median sinus 13.1, width 12.7 mm. 
Dietribution.-Bout coast of Molokai Island, 92 to 212 fathoms, station 3838 (type loc~lity); west 

coast of Hawaii Island, 147 to 71 fathorns, station 4046; northeast coast of Hawaii Island, 83 to 113 
fathoms, station 4062. Cat. No. of type, 29701. 

The presence of two branchial spines and absence of a supraorbital spine easily separates the spe- 
cies from C. mithi. 

Oncinopus aranea (de Haan). 

Oncinopua aranea Alcock, Jour. Asiat. Soc. Rengal, LXIV, 1895, 183, and synonymy. 
Ocinopus aranea Borradaile, Fauna and Geogr. Maldive and Laccadive Arch., 11,685, text fig. 123, 

1903. 
Dietribution.-Vicinity of Kauai Island, 68 to 179 fathoms, station 4128; vicinity of Modu Manu, 

33 to 71 fathoms, stations 4149 and 4164. 

Sphenocarcinus caxbunculua, 8p. nov. 

(Pl. XIV, fig. 6.) 

Posterior two-thirds of carapace covered with nine large raised, button-like protuberances, regularly 
disposed, three median, on the gastric, cardiac, and intestinal regions, and three on each branchial 
region, of which one is at the postero-lateral angle of the carapace; these buttons are a little convex 
above, constricted below, and of a crimson red color except near the edge, which is whitish. ' A sim- 
ilar protuberance is on the side of the hepatic region, its anterior end being hollowed out inwardly to 
form a postocular cup. On the gastric region are three tubercles arranged in a triangle base backward. 

F. C. B. lW, Pt. 8-8 
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Rostrum divided nearly to its base; horns about one-fourth or one-fifth the length of the remainder 
of the carapace, slender, straight, moderately deflexed and divergent. 

Supraocular eave rnoderately swollen, its anterior end not prominent. 
Chelipeds of male a little stouter than legs and nearly aa long as carapace; those of female no 

stouter than legs, and a little shorter than carapace minus rostrum; surface smooth; fingers narrowly 
gaping in both sexes. 

Ambulatory legs slender, unarmed except for a spinule a t  the end of the merus. 
The entire surface of the crab except the fingers is covered with a nhort dense coat of vesicular 

pubescence, which is thinner and more easily rubbed off from the top of the buttons. There are also 
long slender haim except on the elevations. 

Dimer18ion.g.-Female, type, median length 12.3, including horns 14.7, width 10.4 111ni.; male, 
station 4081, median length 11.1, inc:lutiing horns 14, width 9 mrn. 

&tribution.-South coast of Molokai Island, 169 to 182 fathoms, station 3835 (type locality); west 
coast of Hawaii Island, 198 to 147 fathoms, station 4045; north coast of Maui Island, 143 to 220 fathoms, 
stations 4079, 4080, and 4081; northwest coast of Oahu Island, 195 to 241 fathoms, station 4115. Cat. 
No. of type, 29798. 

This species in its horns and orbits approaches S. atimpaoni (Miers), from which the difference in 
the excrexences will readily separate it, and should the genus Ox?~pl~urotlon Miera be maintained 
apart from Sphenocurcin?ur, our species should belong to the former. The orbib are truly Pisine, there 
being a deepish sinus above, between the supraocular eave and the postorbital cup; the inferior sinus 
is as deep as, but much narrower than, in S. atimpsowi (see Miem, Challenger Brachyura, pl. VI, 

fig. 1 b). 
H u e n i a  p ro teus  (de Haan). 

Huenia proteua Alcock, Jour. Asiat. Soc. Bengal, LXIV, 1895, 195, and synonymy. Borradaile, 
Faunaanti Geogr. Maldive and Laccadive Arch., 11,686, text fig. 124, pl. x ~ v r r ,  figs. 1 and 2,1903. 

Distribution.-South coast of Molokai Island, 73 to 43 fatho~ris, station 3849; Auau Channel, 43 to 
32 fathoms, station 3872; vicinity of Laysan Island, 10 to 30 fathoms, stations 3955 and 3958; French 
Frigate Shoal, 144 to 17) fathoms, stations 3968, 3969, and 3970; vicinity of Modu Mana, 20 to 183 
fathoms, stations 4146, 4158, 4161, and 4164. Hawaiian Islands, A. Garrett, 1 female, in Museum of 
Comparative Zoology. 

Simocarcinus s implex ( Dana). 

Simocarcinus silnplex Alcock, Jour. Asiat. Soc. Bengal, LXIV, 1895, 196, and synonymy. 
Hilo, H. W. Henshaw; Honolulu 

in  Philadelphia Academy of Natural Pj 
Reef; Waikiki Beach; Laysan; Hawaiian Islands, W. H. Pease, 
ciences. 

Oahu or Maui (Dana). Honolulu (Cano). 
A lobule is present a t  either extremity of the posterior 

border of the carapace. The tip of the rostrum sometimes 
shows signs of bifurcation. 

E c h i n ~ c u s  pen tagonus  Rathbun. 

Echincecus penlugonus Rathbun, h o c .  U. 8. Nat. Mus., 
XVII ,  1894, 66. 

Vicinity of Modu Manu, 26 fathoms, station 4147; 1 male. 
Male of eame shape as female, anterior portion less 

deflexed; rostrum not emarginate; length 10.2, width 9.4 nim. 

FIG. 37.-Echimm pentagonue, male, atation Meneethius monoceros (Latreille). 
4147, x 12. 

Menzthius monoreroa Alcock, Jour. Asiat. Soc. Bengal, 
LXIV, 1895, 197, and synonymy. Borradaile, Fauna and Geogr. Maldive and Laccadive 
Arch., 11, 1903, 686. 

Distribution.-Vicinity of Laysan Island, 10 to 16 fathoms, stations 3959 and 3962; FrenchFrigate 
Ahoal, 14) to 164 fathoms, station 3968; vicinity of Modu Manu, 21 to 46 fathoms, stations 3978 and 
4162; Honolulu, 1901; reef in front of .Honolulu, 1901; east and west coasts of Maui, A. Garrett, in 
Museum of Comparative Zoology. 

Lahaina, Maui (Dana). 
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Acanthonyx simplex Dana. 

Acnntl~onyz y3:simplex Dana, Crust. U. S. Expl. Exped., I, 126, 1852; pl. v, fig. 4 a-d, 1866. 
Hawaiian I~lantls (Dana). 

Halimue hilgendorfl (de Man). 

fryastenw hilgettdorji Alcock, Jour. Asiat. Hoc. Bengal, LXIV, 1895, 209, and synonymy. 
Vicinity of Lay~ar~  Island, 16 fathomu,  tati ion 3W2; one female bearing eggs. Total length,.with 

horns, 14 mm. 
Thc marginal hepatic projection is larger then represented by de Man. The submarginal tuber- 

cles, said to be behind the one which lies above the lxwe of the cheliprd, are not developed. 
A young specimen is alm in the collection without label of station.. 

Helimus tenuicornie ( Pocock). 

Halim?m tenuicornk Rathbun, Bill. Mus. Conlp. Zool., XXXIX, 1902, 133, and synonymy. Bor- 
radaile, Fauna ant1 Geogr. Maldive and Laccadive Brch., 11, 687, 1903. 

On the upper ~r~argin of the orbit, between the snpraocnlar eave and postocular lobe, there is a 
sinall spine which is larger in smaller specirnens. 

Dintribution.-South coast of Molokai Island, 23 to 24 fathoms, station 3847; Auau Channel, 43 to 
32 fathoms, station 3872; vicinity of Laysarl Island, 10 to 168 fathoms, stations 3936, 3939, 3940, 3955, 
3968, ant1 3962; French Frigate Shoal, 144 to 164 fathoms, station 3968; vicainity oi Modu Manu, 32 to 
46 fathoms, station 3978; vicinity of Kauai Iylantl, 68 to 179 fathoms, station 4128; vicinity of Modu 
Manu, 20 to 71 fathoms, stations 4146,4149, 4158, 4159, and 4171. 

Halimus ovatus (Dana). 

Lahaina oi~ata Dana, Crust. U. R. Expl. Exped., I, 93, 1852; pl. 11, fig. 1 aif, 1865. 
Lahaina, Maui (Dana). 

Perinea tumida Dana. 

Perinecz tumida Dana, Crust. U. S. Expl. Expd . ,  I, 114, 1852; pl. IV, fig. 1 a-f, 1855. 

Distribution.-Kailua; HonoTulu; Layean. 
Lahaina, Maui (Dana). Hawaii (Stimpson); one specimen labeled "Sandwich Islands, N. Pac. 

ICxp1. Exped." in Museum of Comparative Zoology. 
The upper margin of the orbit is not so deeply hollowed out as in Dana's figure and the tubercle 

either side of the cardiac region is larger. 

Chlorinoides goldeboroughi, sp. nov. 

(Pl. xrv, fig. 7.) 

Suf-face granulous; two median gastric spines, one intestinal, two.cardiac side by side, two large 
branchial, one of which is much further in and a little behind the other; the outermost, which marke 
the postero-lateral angle, has a smaller spine in front of it; two flattened lobes on margins of hepatic 
and branrhial regions. 

Rostra1 horns about one-third as long as post-frontal portion of carapace. Supra-ocular eave with 
a subtmncate tooth at anterior and posterior angles, the latter less advanced than postocular spine; 
intermediate spine long. 

Bawl antenrial joint with lateral margins very prominent, each terminating in a slender spine, 
otherwise iinarmed. 

Chelipecls of male nearly one and one-half times total length of carapace, stout; crests of arm and 
wrist irregularly dentate, a spine at distal end of arm; chelipeds of female very slender and only a .  
long as postrostral portion of carapace. 

Legs decreasing rapidly in length, first pair in rnale as long as cheliped leea half of fingers, in 
female exceeding chelipetf ; meral, carpal, and propdal joints spinulous above, the meral joints each 
with three spines at distal end. 



882 BULLETIN OF THE UNITED STATES FISH OOMMISSION. 

Dimash.-Male,  station 3859, length to median sinus 12.5, to tip of horns 16.4, width without 
spines 9.3 mm. 

Distribution.-South coast of Molokai Island, 134 to 130 fathorns, station 3854; Pailolo Channel, 
127 to 148 fathoms, stations 3856, 3859 (type locality), ant1 3886. Cat. No. of type, 29699. 

I n  the arrangement of the_ dorsal spines this species resenlbles C. spaiulifer (Haswell), but in  the 
latter the spines of the posterior half are spatuliforrn, the supraocular eave is more projecting, the 
horns more spreading. 

Named for Mr. E. L. Goldsborough, one of the Fish Commission collectors on the Hawaiian 
expedition of 1901. 

With regard to Chlorinoides Haswell, 1880, vs. Acanthophrys A. Milne Edwards, 1865, both Alcock 
(Jour. Asiat. Soc. Bengal, LXIV, 1895, 241) and Miers (Challenger Brachyura, 52, 1886) have over- 
looked the fact that Miers himself designated the type of Acanthophrys (Jour. Linn. Sor. London, XIV, 
1879,657) as 11. mirrtirnan~m A. Milne Edwards; the type therefore can not be changed and the important 
point yet to be determined is, not whether C. tenuiroutris Haswell. ( the type of Chlorinoides) is conge- 
neric with A. aculeatus A. Milne Edwards, but whether it is congeneric with A. mistimanus A. Milne 
Edwards. If this proves to be the case, then the name Acanthophrys must take the place of Chlorinoidee. 

Schizophrye hileneie, sp. nov. 

A smaller species than R a,wera. Surface hairy except the chelipeds, which are nearly naked. 
Carapace nongranulous, punctate; three gastric spinules in a narrow triangle, base forward; two 

cardiac tubercles side by side; a short intes- 
tinal spine; a branchial spinule on either 
side of it; two longer spines on posterior 
margin, either side of middle; five spines 
forming a marginal curve on each side, the 
first hepatic. 

No accessory spines on rostrum; horns 
straight, sharp, one-sixth as long as post- 
frontal portion of carapace. 

Supraocular eave thick, its posterior 
angle projecting as a n  acute tooth; post- 
ocular spine simple, broad at  base; inter- 
mediate spine long. 

Chelipeds smooth. Meral join& of 
legs ending in a sharp tubercle. 

Otherwise much as in X aspera. 
Length of largest specimen, a female, 

on median line 17.3, length to tip of horns 
Fre. 38.-Schizophrys hilensis, female type, x 12. 19.8, width without spines 12.8 mm. 

Hilo, Hawaii, 11. W. Henshaw, 1 male, 
4 females, types (Cat. No. 29794). West coast of Maui, A. Garrett, October 27, 1859, in  Museum of 
Comparative Zoology. Hawaiian I~ lands ,  A. Garrett, April 25, 1860, in  Museum of Comparative 
zoology. 

Ophthalmias a cervicornis (Herbst). 

Xlenocenops cervicornis Cano, Boll. Soc. Nat. Napoli ( I ) ,  111, 1889, 102 and 177. . 
Stenocionops cervicornis Alcock, Jour. Asiat. Soc. Bengal, LXIV, 1895, 248. 
Honolulu (Cano). 

Xic ippa  p h i l y r a  (Herbst). 

Mieippa hirtipes Dana, Crust. U. 8. Expl. Exped., I ,  90,'1852; pl. I, fig. 4 n-e, 1855. 
Micppa philyra Alcock, Jour. Asiat. Soc. Bengal, LXIV, 1895, 249, and synonymy. 
Oahu, H. Mann, 1864, in Museum of Comparative Zoology. 

. -- - - -- - - -  
a Ophthalmiaa Rathbun, Proc. Biol. Soc. Washington, XI, 1897, 167. 
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- Xicippa parca Alcock. 

Mim'ppa margaritifera var. parca Alcock, Jour. Aaiat. Soc. Bengal, LXIV, 1895, 253; Illus. Zool. 
Investigator, Pt. VI, pl. xxxv, fig. 4, 1898. 

Micippu parca Borradaile, Fauna and Geogr. Maldive and Laccadive Arch., TI, 103,  689. 
Di8triblrtion.-French Frigate Shoal, 14.j to 17) fathoms, stations 3968, 3970, and 3971; vicinity of 

Modu Manu, 23 to 26 fathoms, station 4146. 
111 our specimens the superior fissures of the orbit are more V-shaped than in the figure cited, the 

outer margin of the hepatic region more pronouncedly spinnlous, the lower part of the front broader, 
being twice as wide as its height below the attachmeit of the basal joint of'the antenna. 

Family PARTHENOPIDE. 

Parthenope (Platylambrus) nummifera, sp. nov. 

(Pl. XIV, fig. 4.) 

Surface pubescent. Widest part of carapace in line with the anterior margin of the cardiac region. 
A hollow at the posterior corners of the mesogastric region and another between hepatic and branchial 
regions. Surface covered, but not closely, with tubercles of variable size which are somewhat mush- 
roomlike, the stalks very short and thick, tops very finely and densely granulate; intermediate space 
more sparingly grauulate; of these tubercles tho largest are one tnedian gastric, one median cardiac, a 
cluster on the anterior elevated portion of the branchial regions. Spines of 811rfat.e granulated, blunt, 
not long, disposed as follows: One at rear entl of the branchial region, one nledian at rear end of car- 
diac region; one marginal hepatic, a row of about six on the antero-lateral margin of the branchial 
region of which the posterior is the larger; between it and the dorsal branchial spitla a row of two or 
three snlall but elevated tub8rcles; a spine on postero-lateral margin at end of broad depression which 
separates cardiac from elevated part of branchial region; frorn this spine a row of tubercles running 
along the depression. A row of xtnall tnbercbles on posterior margin, the end one largest. 

Beak small, prominent, trifid; upper margin of antennulary cavities spinulous. Upper orbital 
border very thick, a large forward-projecting tul~ercle; edge crenulate. 

Chelipetls of male 32, of female 2$ tiulrs as long as carapace, covered with tubercles like those of 
the carapace, margins armed with very short stout spines or pointed  tubercle^, arms bluntly angular. 
In  both sexes, the hands are notably unequal in stoutness, the fingers of the larger one widely gaping. 

Legs very slender, armed with small stout spines. 
Dimenrrions.-Male type, length 15.2, width 16.7, length of larger cheliped 55.5 mrn. 
Distribution.-South coast of Oahu Island, 51 to 238 fathoms, stations 3809 ant1 3811; south coast 

of Molokai Island, 23 to 212 fathoms, stations 3838, 3845, 3846, and 3847; north coast of Molokai 
Island, 66 to 96 fathoms, station 3906; vicinity of Kauai Island, 50 to 296 fathoms, atations 3987 and 
3991; northewt coast of Hawaii Island, 63 to 113 fathorrls, stations 4062 (type locality) and 4064; 
Aleunihana Channel, 49 to 176 fathoms, station 4066; vicinity of Modu Manu, 71 to 160 fathoms, 
station 4150. Cat. No. of type, 29826. 

Variations.-The single specimen from station 3811 is a well-marked variety. All the spines are 
sharper and more prominent than in the typical form, and in place of the larger tubercles on the 
carapace of the latter there are sharp-pointed spines, as one on summit of gastric, of cardiac and of 
branchial regions. 

In many examples the tubercles of the branchial elevation are more or less run together, forining 
large blister-like patches. 

Near P. (P.) echinata (Herbst)a (pl. xv, fig. 8)  of which a specinlen from the Orissa cboast has 
been kindly sent me by Major Alcock. Oar species is smaller and narrower, genital region depresseti, 
intempaces between elevations more granulated, chelipeds and legs longer, lower margin of distal end 
of larger cheli~ed convex. In P. echinata the median spine on the genital region is as elevated as the 
two on the gastric and cardiac regions. 

Also very nearly related to P. aermcoaa (Studer) (Abh. K. Akad. Wiss. Berlin, 1882,9, pl. I, fig. 2 
a-b, 1883) which has fewer and larger tubercles on carapace and chelipds, and less flrt6nd and 
smoother legs. 

aSee Lantlrrue (Plalylamb~wr) echtnatus ~lcock,>our. Asiat. 80c. Bengal, LXIV, l$b, 264, and synonymy. 
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Parthenope (Platylambrus) stellata, sp. nov. 

(PI. xv, figs. 1 ,  2, and 7.) 

Carapace subtriangular, one and a half times as broad as long. A shallow post-hepatic constric- 
tion. Surface of carapace and chelipeds covered everywhere with flattened stellar granules, varying 
in size and densely placed. Branchio-cardiac- and hranchio-hepatic depressions not very deep. Pro- 
tuberances surmounted by a tubercle disposed as follows: Three gastric in a triangle base forward, two 
median cardiac, the anterior much the more prominent, two branchial, the posterior on postrro- 
lateral margin and both in line with one at end of posterior margin. 

Front narrow, tip tnberculiform. The outer angle of the antennulary fossette ia a projecting 
tooth. 

A small, blunt spine near posterior end of hepatic margin. Thirteen or fourteen similar spines 
on antero-lateral margin of branchial region, the last of which forms the lateral angle; near it, on the 
transverse portion of the postey-lateral margin, two or three spines. 

Chelipeds massive, in the tnale three times as long as carapace; surface nodular; arm obscurely 
prismatic, margins armed with short, granulated spines, those of the posterior margin the larger, the 
row being continued proximally on the upper surface. One chela a little stouter than the other, 
marginal protuberances very nodular and irregular, the largest near middle of inner margin. Fingers 
of larger ;hela gaping. In the type the pollex of the smaller claw is entirely lacking, the propodus 
being truncate at the distal end, with the lower corner smoothly rounded. 

Legs very rough, with spinulous borders and surface sharply granulate; lower surface of all the 
legs antl upper surface of merus of the first to third pairs relatively smooth. Distal two-thirds of 
propodus and basal half of dactylus clothed with long, coarse hair. 

'C'ariations.-The above description applies to the type specimen only. A smaller male (station 
4045) shows the tubercles and spines all sharp instead of blunt pointed, and lacks the hair near the 
ends of the legs. 

Five of the other six specimens are so different from the type as almost to be declared an inde- 
pendent species. They may be known as P. (P.)  stellala lunmosa. The branchio-cardiac depression 
is deep, and another tfepreasion runs along the outer side of the branchial region, adjacent to the 
marginal teeth. The elevqted part of this region has a row of large pitv through itA middle, and similar 
lines of pitd dividing the gastric region in three and roughening the chelipeds. The granules are in 
large part confluent and thus obliterated, especially on the higher parts of the carapace and the cheli- 
peds. The legs have smooth surfaces, thin cristate ~uargins which are somewhat crenate or dentate in 
the merus and are destitute of long hair. Along with tgo  of this variety frorn station 4100 is one 
which is intermediate between the typical and varietal form, the stellate granules being everywhere 
fairly well shown, and also the lines of pits. 

Still a third form seems worthy of a distinguishing name, P. (P.) stellatcc complanata. I t  diffem 
frorn the type in the surface of carapace antl chelipeds being smooth to the naked eye, though under 
the lens finely punctate and roughened; the elevations which in the other forms are crowned with a 
tubercle or spine are here low and smoothly rounded; the tubercle or spine at the inner third of the 
poskro-lateral margin is represented by a triangular nodule; tubercle at each end of posterior margin * 

large and round; antero-lateral teeth broader and more dentiforrrl than in other forms; no teeth nor ' 
spines at outer end of postero-lateral margin, but a nodule on the dorsal surface a t  that point may 
represent them; marginal spines of cheliped~ inclining to sharp; legs approaching the type in rough- 
ness; margins prominently spinate, without long hair. 

Dislribution.--South coast of Oahu Island, 238 to 52 fathoms, station 3811 (type locality), 1 male 
(Cat. No. 29839); south coast of Molokai Island, 169 to 182 fathoms, station 3835, 1 female 1acun.oaa; 
west coast of Hawaii Island, 198 to 147 fathoms, station 4045, 1 male lacunosa type (Cat. No. 29842), 
1 maleeharpspined variety; Pailolo channel, 130 to 151 fathoms, station 4100, 2 male lacunoea, 1 male 
intermediate; northwest coast of Oahu Island, 154 to 195 fathoms, station 4114,l small female lacunosa; 
vicinity of Kauai Island, 257 to 312 fathoms, station 4132, 2 tnale corr~planata, type (Cat. No. 29845). 

This species can be told a t  once by its very broad form, stella* granulation, and in the variety by 
the lines of pita. 

The type specimen has several stalked barnacles attached arid also a worm tube adherent to the 
whole length of outer surface of right or lager cheliped. A much smaller individual from station 
4045 representing the sharp-spined variety hm also a barnacle on the carapace. 
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Par thenope  (Rhinolambrus)  lamell igera (White). 

hntbrus lamelliger White, List Crust. Brit. Mus., 12, 1847 (nomen nudum); Pror. Zool. Soc. 
London, XiT,  1847, 68. Miers, Ann. Mag. Nat. Hist. (5), V, 1880, 230; Challenger Rept., 
a o l . ,  XVII, 1886, 93 (?L. rumphii Bleeker). 

Latnlurus lamellifrons Adams & White, Voy. Samarang, Crust., 26, pl. v, fig. 1, 1848. 
Carapace with rostrum a little longer than broad, its surface covered, though not closely, with 

granulated tuberc:les and cylindrical blunt spines. F i ~ e  median spines, one gast,ric, three cardiac, one 
posterior marginal; two side by side on gastric in front of median; one large branchial spine forming 
the middle one of a longitudinal curve of three; 011 antero-lateral rnargin of branchial region a row of . 
about eight small spines. Hepatic region prominent, with one noticeably long spine. Orbital region 
prominent, carapace distinctly constricted behind it. A spine on dorsal surface of each supraocular 
eave. Rostruln strongly deflexed, narrow, armed with two or three srnall spines on each side. 

Chelipeds in adult female from two to two and two-fifths times as long as carapace; covered with 
sharp and granulated tubercles, and on the margins rough triangular spines. Anterior or inner margin 
of. arm with about five long spines and at  the distal end three or four smaller ones; above a row of 
about eight very uneven spines and on the outer margin two or three large ones. On inner margin 
of hand about six large spines, on outer margin five to seven large ones, and two or more on upper 
surface. Spines of lower margin of cheliped small, but fairly uniform and very jagged. 

Legs alnlost smooth, armed only with a few rough tubercles; transversely banded in two colors. 
There are only two large specimens (females) in the collection; the largest, which is laden with 

egge, has the prominent spines much less developed-that is, lower, blunter, and more tuberculiform 
than in the specimen slightly amaller. The largest male is 14 mm. long, and its chelipeds are just as 
long in proportion to the carapace as in the adult female. Small specimens are much smoother than 
large ones, one the same size as that shown by Adams and White (loc. cit.) agreeing very well with the 
figure. 

Dimensions.-Female, station 3861, length 51.2, width 49.5 mm. 
Distribution.-South coast of Molokai Island, 23 to 66 fathoms, stations 3847 and 3850; Pailolo 

Channel, 30 to 52 fathoms, station 3861; Auau Channel, 13 to 43 fathoms, stations 3871, 3874, and 
3876; vicinity of Kauai Island, 237 to 164 fathorns, station 3984; vicinity of Modu Manu, 23 to 56 
fathoma, stations 4146 and 4164. 

This species seems not to differ much from 1'. ( R . )  longispinu Miera. (See Alcock, Jour. Aaiat. 
k c .  Bengal, LXIV, 1895, 266.) The rostrum, however, is narrower and a rn~ed  along the sides and 
there is only a single spine on the posterior border in the middle line. 

Par thenope  (Aulacolambrus) hoplonotus (Adan~s  & White). 

Lambrus (A~~lacolambrus) hoplonotwr Alrock, Jonr. Asiat. Bm-. Bengal, LXIV, 1895, 273, and 
synonymy. 

. h t  coaat of Maui, A. Garrett, 1 dried specimen, in Museum of Comparative Zoology. 

Par thenope  (Aulacolambrus)  whi te i  ( A .  Milne Fdwards). - - 
(Pl. xv, fig. 5.) 

Lambrus (Aulacolambrus) whitei Alcock, Jour. Asiat. Soc. Bengal, LXIV, 1895, 274. 
South coart of Molokai Island, 23 to 24 fathoms, station 3847; 1 male. 
This epecimen differs from the figure given by Adams and White (Voy. ~ a m a r a n ~ ,  Crust., pl. V, 

fig. 3 )  in  the following particulars: 
The median spines are much lower; the tubercles and granules of the carapare are more numerous; 

the large lateral spine extends further sideways; on its posterior base are two teeth; the  submedian 
pair of spines on the posterior margin are very much smaller. 
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Parthenope (Parthenolambrus) calappoides ( Adams & White). 

(Pl. xv, fig. 6.) 

Lanzbrus (Partlznolambrus) calappoidea Alcock, Jour. Asiat. Soc. Bengal, LXIV, 1895, 275, and 
synonymy. Borradaile, Fauna and Geogr. Maldive and Laccadive Arch., 11, 1903, 690. 

Distribution.--South coast of Molokai Island, 43 to 66 fathoms, stations 3845, 3846, and 38.50; Auan 
Channel, 28 to 43 fathoms, station 3876; vicinity of Kauai Island, 40 to 233 fathoms, stations 3882, 
3987, and 4002; northeast coast of Hawaii Island, 24 to 83 fathoms, station 4061; vicinity of Kauai 
Island, 68 to 179 fathoms, station 4128; vicinity of Modu Manu, 26 to 56 fathoms, stations 4148 and 4164. 

This species, as Alcock has said, is very variable. In most specimens the regions are not 
carinated nor sharply raised; in some, however, notably those from stations 3982 and 4164, there is a 
very high nodule on the gastric and on the cardiac region, the branchial region has a rather strong 
carina, with a tubercle at its middle, the hepatic region is narrowed and thickened and in consequence 
widely separated from the branchial region, the supraocular lobes are extremely high. Between this 
form and the typical are gradations, even in individuals from a single station, as 4061. 

Another remarkable variety is represented by an ovigerous female from station 4148. This form 
varies in a different way from the typical, and were it not for the extraordinary diversity which I have 
found in other species of Paythercope, e. g., P. stellata and P. numrni,ferrr, I should describe it as a distinct 
species. All the margins of the carapace are more spreading, the front is less vertical, the posterior 
margin forms a more produced lobe, the antero-lateral border is more limb-like, the lateral angles are 
stronply npcurved. A long gastric and cardiac spine. Surface of carapace and chelipeds crisply gran- 
ular and margins of the latter sharply dentate. On the proximal half of upper margin of palm a very 
thin lamellar lobe with crenated edge. In other specimens this lobe is either absent altogether, as in 
the typical form, or represented by a thick blunt nodule, as in the nodular variety from station 3982 
described above. 

D aldorfla horrida (Linnzus). 

(PI. XIV, fig. 5.) 

Parthenope holvida Alcock, Jour. Asiat. Soc. Bengal, LXIV, 1895, 279, and synonymy. 
~istribution.-~uau)~hannel, 21 to 43 fathoms, stations 3872 and 3874; Hilo, Hawaii, H. W. Hen- 

shaw; Oahu, H. Mann, in Museum of Comparative Zoology. 
Hawaiian Islands (Randall); one large male, J. K. Townsend, collector, in 

Philadelphia Academy of Natural Sciences. Laysan Island (Lenz). 
In  the two larger spec:irnens the teeth of the legs are triangular except on 

upper margins of merus joints, where, in the male from station 3874, they are 
ecythe-shaped, the point of each scythe touching or overlapping the convexity 

39.-DaldorfEa her- of the next, so as to leave orbicular interspaces; in the male from Hilo, t,he 
rMa, Hilo, flrstmbula- "scythes" have two points in opposite tlirections and the base of the sinuses 
tory leg, x 1% is denticulate. 

The steriial hollow in the largest and smallest male is subtriangular with 
cornem rounded; in the male from station 3874, it is transverse oblong with a shallow median parti- 
tion. There is alrro a line of smaller cavities on either side of the male abdomen. 

- Harrovia truncata, ep. nov. 

(Pl. xrv, fig. 8.) 

Carapace hexagonal, a little broader than long; elevated portions finely granulate, depressions 
smooth. Three gastric elevations corresponding to the regional subdivisions; a transverse curved fold 
or elevation running across the cardiac and part way across the branchial region; smaller and lower 
nodules on the anterior branchial and hepatic areas. 

Front slightly deflexed, truncate, divided into two feebly concave and oblique lobes by a small 
notch, and separated by a faint groove from the inconspicuous orbital angle; edge double, granulate. 
Two teeth of moderate bize at lateral angle; at posterior base of the last one a much smaller tooth; 
a natch at middle of postero-lateral margin which is thick and coarsely granulate. A single line of 
granules on pdsteriot m e n .  
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Endostome with longitudinal ridges. Inflected portion of carapace and margin of maxilliped 
furnished with club-shaped setae. 

Only one cheliped, the right, present, shorter and more cancroid than in other species; length 
about one and a half times that of carapace; surface granular; a broad tooth on 
upper and lower margins of arm near distal end; a triangular tooth a t  inner angle 
of wrist, outer face rough. Palm as high as its superior length, ridged lonpitudi- 
nally inside and out, there being four ridges outside, between upper and lower 
margins. Fingers stout, grooved, fitting close together. 

Legs compressed, with sharp, cristiforrn 'borders; two teeth on upper border 40,-Hnrrovia 
of carpal, one on same border of propodal joints; last t h ~ ~ e  joints hairy below. twncata, chela of 

The single specimen, a male, is immature. type male, x 41. 

Dimmaiona.--Male, length 5.5, width 6.5 mm. 
Q p e  locality.-Vicinity of Kauai Island, 233 to 40 fathoms, station 3982, 1 lnale (Cat. No. 29804). 
This species is distinguished by the absence of a supraorbital tooth, the short chelipeds and 

dentate carpal and propodal joints of legs. 

Family CALAPPIDa. 

Calappa calappa (Linnreus) . 
Calappa fornicata Alcock, Jour. Asiat. Soc. Ben~al ,  LXV, 1896, 142, and synonymy. 

Honolulu; Honolulu market; Oahu, H. hiann, in Museum of Comparative Zoology. 

Calappa hepatica (Linnreus) . Native name, Papaki (Owen). 

Cahppa hepatica Alcock, Jour. Asiat. Soc. Bengal, LXV, 1896, 142, and synonymy. 

Honolulu; Honolulu reef; Honolulu market; Hilo. 
Hawaiian Islands (Randall, Eydoux & Sonleyet, Dana, Streek); 5 specimens collected by 

T. Nuttall and J. K. Townsend, in Philadelphia Academy of Natural Sciences. Oahu (Owen). 
Honolulu reefs (Miers). Pearl Harbor and Laysan (Lenz). 

Calappa gallus ( Herbst). 

Calappa galluv Alrock, Joor. Asiat. Soc. Rengal, LXV, 1896, 146, and Rynonymy. 
Hilo, in  little tidal pool, and Keaukaha, Hawaii, 11. W. Henshaw; Kauai, A. (+arrett, in Museuni 

of Comparative Zoology; northeast coast of Hawaii, 34 to 83 fathoms, ststion 4061; south coast of 
Molokai, 43 to 66 fathoms, f tat ion 3850; vicinity of Mod11 Manu, 30 to 31 fathoms, station 4159. 

Maui (Dana). 
Note on color of ~nale, station 4061: "Carapacr and c-heliped~ mottled jellowi~h, reddish, anc' 

grayish brown; under surface lriottletl yellow and white; legw yellow." Sea green (1Ientihaw ). 

lldursia hawdieneie Itathhun. 

(Pl. XVIII, figs. 3 and 4.) 

Murma hawaiienaia Rathbun, Proc. U. 8. Nat. Mus., BVI ,  1893, 252. 
DiRtribution.-Lat. 21D 12) N., long. 157O 49/ W., 295 fathoms, station 3472 (type locality); 8011th 

coast of Oahu Island, 53 to 264fathom8, stations 3810, 3813, and 3919; vicinity of Kauai Island, 164 to 399 
fathoms, stations 3984, 4021, and 4130; west coast of Hawaii Island, 233 to 198 fathoms, station 4044; 
north coaat of Maui Island, 178 to 220 fathorns, stations 4080 and 4081; northwest coast of Oahu Island, 
154 to 282 fathoms, stations 4114, 4115, 4116, 4120, and 4121; southwest coast of Oahu Island, 192 to 
352 fathoms, station 4122. 

This species was based on a single male in  which the chelipeds are very unequal; a series of speci- 
mens shows that the right claw is abnormally reduced; in  &e normal individual the chelipeds are 
subequal in size, and similar except as to  the fingers. Several examplee larger than the type were 
secured in 1902; the  largeat, a male, statio~l 4080, measures 40.1 mm. long and 55.2 mm. wid@ to tip" 
of dpinea. 
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Two young, 11 mm. long and less, have proportionally much longer spines, each spine of the 
carapace being about one-fifth as long as the width of the carapace measured in front of the spine; the 
arm spine is stoiiter and as long as or longer than that  of the carapace. The two teeth of the posterior 
margin are longer than in the adult, and the tubercles of the dorsal surface much stronger. 

X u r s i a  spinimanus,  sp. nov. 

(PI. xvr, fig. 1.)  

Closely related to  iK bicriatimana Alcock (conf. Deep-Sea Brachyura Investigator, 23, pl. III, 

fig;. 3).  I t  differs as follows: 
The posterior margin is armed with three, instead of two, blunt denticles. 
The crest of the arm is three-spined, the innermost very small, the outermost longer than in M. 

bicristimana, and three-fourths as long as the spine of the carapace, in the 
young fully as long as the latter. 

Lower margin of hand armed with slender spines directed more 
obliquely than in M. curtiupina Miers (Challenger Rept., pl. x x ~ v ,  fig. 2). 
The inner surface has a band of felt-like hair above the lower margin. 
Thumb longer than in M. hiwistimana, exceeding its greatest width. 

The three lobes of the carina of the second abdominal segment are more 
nearly equal, the median only slightly wider than the lateral. 

I n  the tridentate posterior margin, spinose inferior margin of hand, 

.,.. .. and elongate thumb, this species approaches Jf. curti;upino, from which i t  is 
a t  once separated by the wider carapace, broader movable finger, and dif- 

FIG. 41.-liursia sp6nimanua, 
station :=, lower view ferent shape of teeth on upper margin of palm. 
of orbit and antenna of Dimensions.-Male type, length 36 mm., width measured just in front 
male, x 2). of spines 46.1 mm., width between tips of spines 65.7 rnm. 

- 

Diutr;bution.-South coast of Oahu Island, 52 to 238 fathoms, station8 
3810 and 3811; south coast of Molokai Island, 92 to 212 fathorns, stations 3838 and 3855; Pailolo 
Channel, 123 to 141 fathoms, stations 3856 (type locality) and 4104. Cat. No. of type, 29922. 

I agree with Maj: A l a c k  that I'lutymera should be united with Mursia. 

Cyclols  g ranulosa  de  Haan. 

Cycloea granulocra de Haan, Fauna Japonica, Crust., p. 71, pl. xrx, fig. 3, 1837. 
(fryptmoma granulo.wm Alcock, Jour. Asiat. Soc. Bengal, LXV, 1896, 152. 

Distritmtion.-South coast of Molokai Island, 43 to 73 fathoms, stations 3846, 3849, and 3850; 
vicinity of Kauai Island, 50 to 56 fathoms, station 3987. 

Family LEUCOSIIDrE. 

Tlos l a t u s  Borradaile. 

Tlm htus Borradaile, Fauna and Cieogr. Maldive and J~accadive Arch., I, pt. 4, 437, text fig. 115, 
1903. 

Distribution.-South coast of Molokai Island, 23 to  24 fathoms, station 3847; Auau Channel, 32 to 
37 fathoms, station 3873. 

These specimens are a little smaller than the  type; the immature female shows the unevenness of 
the surface more distinctly than the mature female. Length of the latter 3.7 mm., width 6.6 mm. 
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Tlos angula tus ,  sp. nov. 

(Pl. xvr, fig. 5.) 

Near T. htus Borradaile, but larger and with more angular outline; granulation close and fine over 
the main part of the carapace, much c,oarser on the  borders. The branchial humps are higher, the  
pterygostomian and intestinal humps more prominent, while the carapace is pronouncedly wider a t  
the anterior of the lateral angles than at  the posterior. The hand from 
the  outside is broader a t  base and the imn~ovable tinger slenderer. ;.1* 

Dimensions.-Length of type female 7.8 mm., width 11.5 inm. 
Distribution. -Vicinity of Kauai Island, 50 to 55 fathoms, station 3987 

*- 
(type locality); Aleunihana Channel, 49 to 176 fathoms, station 4066. 
Cat. No. of type, 29854. 

Eba l ia  tuberculosa (A. Milne Edwards). 

Pemephona tuberculosa A. Milne Edwards, Jour. Mus. Godeffroy, IV, 
1873, 86 [lo]. 

Ebnlia tubwculosa Miera. Challenger Rept., Zool., XVII, 305 and 306, 
42.-Tlos angulatw, type 

pl. xxv, fig. 1, 1886. female. a, Dorsalview, x 13. 
Dktvitwtion.-South coast of Oahu Island, 211 to 53 fat,homs, station b, Chela, x 21. 

3810; south coast of Molokai Island, 92 to 212 fathoms, stations 3835, 3838 
and 3855; Pail010 Channel, 30 to 52 fathoms, station 3861; west coast of Hawaii Island, 198 to 147 
fathoms, station 4045. 

The largest specimens taken are about the size of the type; but most of them are smaller, averaging 
about 4 mm. Numerous examples were obtained by means of the tangles a t  stations 3835 and 4046. 

Ebalia jordani,  sp. nov. 

(Pl. xv, fig. 3.) 

Carapace suborbicular, a little longer than broad in the male, a little broader than long in the 
female. Surface of body and Jege finely and closely granulatti. Rcgions distinctly separated by 
grooves. A median ridge from the front to the intestinal region; a conspicuous gastric tubercule either 

side of the middle. A large hump xilarks the, inner portion 
of eac:h branchial region; on its sulnmit three minor swellings 
can be made out. Two cardiac' tubercles, the anterior t,he 
higher. Intestinal region much swollen and also partially 
divided into at1 anterior and ti posterior swelling. Posterior 
margin prominent, bilobed. A m a l l  pterygontoniian t,ubercle 
visible on antero-lateral margin. Behind hepatic region a 
broad but distinct emargination. Sometimes a snlall tubercle 
on margin a t  widest point. Front feebly bilobwl, lobes trun- 
cate, outer angles rounded. 

Palm swollen, about same length as dactylus. Terminal 
segment of male abdomen oblong-linear, a sharp tootti just 
behind it. 

FIG. 43.-Ebalia jordani, type male. a, Dorsal 
Named for Dr. D. 8. Jordan, leader of the Hawaiian ex- 

view. x 1% b, Abdomen, x 2%. pedition, 1901. 
Dimensions.-Length of male type 11.4 mm., width 11.2 

mm., length of female (station 3857), 13 mm., width 13.8 mm. 
Distribution.-South coast of Oahu Island, 211 to 53 fathoms, station 3810; south c o a t  of Molokai 

Island, 130 to 127 fathoms, station 3855 (type locality) ; Pail010 Channel, 50 to 128 fathoms, stations 
3868, 3867, and 3861. Cat. No. of type, 29865. 

N u c i s  speciosa Dana. 

Nucia yecima Dana, Crust. U. 8. Exped., I, 397,,1852; pl. xxv, fig. 5, 1855. 
mribution.-South coast of Molokai Island, 23 to  24 fathoms, station 3847; vicinity of Laysan 

Island, l a3  to  69 fathoms, station 3939. 
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Length of ovigerous female 4.3 mm., width 5.2 mm. These specimens are much smaller than the 
type and the tubercles much less prominent, especially those of postero-lateral margin. 

Hawaiian Islands, A. Garrett, in Museum of Comparative Zoology; determined by W. Faxon. 
Hawaiian Islands (Dana). 

Randallia dietincta Rathbun. 

(Pl. xvr, figs. 2 and 3.) 

Ranclallia distindu Rathbun, Proc. U. S. Nat. Mus., XVI, 1893, 257. 
A large number of specimens were taken by the Albatross in 1902, but 

most of them were immature. The few large specinlens show somewhat 
different characters from those possessed by the type, an immature female. 

Carapace of adult slightly longer than broad in male; slightly broader 
than long in female. Granules in male more elevated, but scarcely larger 
posteriorly than anteriorly; in female larger posteriorly than anteriorly. 

PIG. 44.-RandaUh distincta, An ill-defined line of somewhat ?larger granules marks the lateral margin 
6. Abdo- along the anterior half of the branchial region, but there are no projecting 

men of female. b, Abdomen 
of male. tubercules, as seen in the half-grown individuals. Posterior margin trun- 

cate, without the teeth which exist in the young; no spine on intestinal 
region; only a low tubercle. Rerygostotnian region with rounded margin without tubercle. 

Chelipeds in male two and a third times as long as carapace; in female slightly more than twice 
as long as carapace. 

Abdomen of male narrow-triangular, granulous at base, a broad tubercle at end of penultimate 
segment, and two lower tubercles at end of the antepenultimate. Terminal segment almost linear. 
Terminal segment in female triangular with concave sides. 

Dimem'm.-Male, station 4044, length 43, width 41.5 mm.; female, station 4079, length 39.6, 
width 40 mm. 

The smallest specimen with a tubercle on the intestinal region is an immature female, station 4115, 
29.5 mm. long, while the largest specimen with a spine is also a female, station 4082, 32.2 mm. long. 
Both present two low blunt posterior teeth, and rudimentary tubercles on the branchial margin. In 
none of the examples of intermediate size is the intestinal spine partially developed; when present at 
all it is a strong recuwed spine. 

Distribulion.-South coast of Oahu Island, 183 to 295 fathoms, stations 3813,3818, and 3920; north- 
west coast of Oahu Island, 195 to 282 fathoms, stations 41 15, 
4116, 4117; southwest coast of Oahu Ispnd, 192 to 352 
fathoms, station 4122; south coast of Molokai Island, 238 to 
266 fathoms, stations 3836 and 3839; Pailolo Channel, 266 
to 284 fathoms, stations 3865 and 3883; vicinity of Kauai 
Island, 235 to 228 fathoms, station 3998; west coast of 
Hawaii Island, 233 to 198 fathoms, station 4044; north coast 
of Maui Island, 143 to 238 fathoms, stations 4079 and 4082. 

Eandallia gilberti, sp. nov. 

(Pl. xvr, fig. 4.) 

Carapace about as broad as long; surface granulous, 
granules irregular, smallest on the lobules and on the 
fronto-orbital region. Anterior half of campace lobulate. 45.-RandaUla giaerli. a, Type female, 
Median carina interrupted by two lobules; on either side . 18. a, Abdomen of male, station 4062, x 4. 
five other lobules, three of which are gastric, forming a c, Chela of type female, x 4a. 

triangle, and two hepatic. Visible angle of pterygostomian 
region broadly triangular; marginal sinus between hepatic and branchial regions slight; a few low 
tubercles on the antero-lateral portion of the latter. Intestinal region swollen, rising to a point in the 
middle, unarmed. Posterior margin with two lobes aeparated by a broad sinus. Front with broad 
shallow emlmrgination. 
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Chelipeds and legs granulate all over. Chelipeds less than twice as long an carapace; palm longer 
than fingers. Legs slender. 

Spine a t  end of penult segnlent of male abdomen relatively long and slender. 
Dime~uriom.-Length of female type 8.8 mm., width 9.1 mm.; length of male, station 3855,6 mm., 

width 5.8 mm. 
Named for Dr. Charles H. Gilbert of the Hawaiian Expedition, 1902. 
Distribution.-South coast of Molokai Island, 130 to 127 fathoms, station 3855; north coast of 

Molokai Island, 66 to 96 fathoms, station 3906; vicinity of Laysan Island, 163 to 59 fathoms, station 
3939 (type locality) ; northeast coast of Hawaii Island, 83 to 113 fathoms, station 4062; Aleunihana 
Channel, 176 to 49 fathoms, station 4066. Cat. No. of type, 29869. 

Pereephona brevimana ( Alcock) . 
Myra brevimana Alcock, Journ. Asiat. Soc. Bengal, LXV, 2896, 206; Illus. Zool. Investigator, 

Crust., pl. x x ~ x ,  fig. 8, 1897. Borradaile, Fauna and Geogr. Maldive and Laccadive Arch., L, 
438, 1903. 

Distribution.-Northeast coast of Hawaii Island, 77 to 75 fathoms, atation 4057; north coast of 
Maui Island, 52 to 56 fathoms, station 4071; vicinity of 
Kauai Island, 68 to 179 fathoms, station 4128. 

Length of largest specimen 14.5 mm. 

Family DORIPPIDa. 

E t h u e a  mascarone hawaiiensie, subap. nov. 

(PI. xv, fig. 4.) 

This form is very near typical E. mmaarone, yet 
differs from it in quite another direction than does the 
antericana form. The submedian pair of frontal teeth 
are triangular, not acuminate, and are separated from 

6 m/ each other by a n  emarginatian which is nearly rectangu- 
lar a t  base; the outer pair are small, slender, acuminatel Fro. 6.-Eth,Lsa macarone haws iims.ls. a, Type 
and situated midway on the outer slope of the inner female, 18. b, Larger chela of male, station 
pair. Distance between tips of teeth on one side only 4046, x 9%. 

about one-third distance between tips of median pair. 
The outer orbital tooth is smaller than in typical ntnscarone and is directed slightly outward. 

There are two lobules side by side on the cardiac region; the propodi of the last two l e g  are more 
!lender than in the species; the antennary flagellum bears a few hairs. Jn the only male, which is 
Immature, the fingers of the large chela are longer and slenderer than in the male of the European form. 

Distribution.-South coast of Oahu, 211 to 53 fathoms, station 3810; nest coast of Hawaii Island, 
198 to 147 fathoms, station 4045; Pailolo Channel, 143 to 122 fathoms, station 4101 (type locality). 
Cat. No. of type, 29930. 

E t h u e i n e  gracilipee (Miers). 

Ethusa ( Elhusina) gracilipes Alcock, Deep-Sea Brach. Investigator, p. 34, 1899, and synonymy. 
Distribution.-Pailolo Channel, 284 to 290 fathoms, station 3867; south coast of Oahu, 308 to 322 

fathoms, station 3909; vicinity of Kauai Island, 257 to 478 fathoms, stations 4028 and 4132. 
T h e ~ e  specimens have the spine a t  the antero-lateral angle of the carapace short, aa in Miem's 

variety robusla, but not so strongly bent outward. 
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Family HAPALOCARCINIDS. 

Hapalocarcinus marsupialis Stimpson. 

Hapalocurcinue nlarmpialirr Stimpson, Proc. Boston Soc. Nat. Hist., VI, 1859, 412. Calman, Trans. 
Linn. Soc. London (2) ,  VIII,  1900, 43, pl. 111, fig% 29-40, and synonymy. Rorradaile, Fauna 
and Geogr. Maldive and Laccadive Arch., I,  271, 1902. 

Distribution.-Hilo, Hawaii, 1 fathom (Stimpson); Hawaiian I~lant ls  (Verrill); Kailun, August, 
1901, one female, without indication of habit. 

Forms galls on certain npecsies of branching coral (see Calman). 
There is no reference to this species in the manuscript of Stinipson's unpublished report of the 

Crustacea of the North Pacific Explonng Expedition, but among the illustrations there i~ a figure of 
the dorsal aspect of the animal enlarged twice. With reference to the discrepancies in Stimpson's 
description pointed out by Calman (op. cit., p. 44), i t  may be said that "antennz" should be read for 
"antennules," as the latter are represented of good size in Stimpson'n figure. The general appearance 
of the figure is the same as that of our specimen; the front is truncated and a little concave, and there 
is no median tooth as represented by Calman. 

The female from Kailua has the abdomen filled with eggs; the pouch is llluch more expanded 
than shown by Calman (op. cit., fig. 30), being about twice as wide as the carapace, arid at  the same 

tinle extending forward to the middle of the latter. - 
Length of carapace 4, width 3.8, witlth of egg-pouch 
7 mm. 

MACRURA. 

Family CALLIANASSIDZ. 

Callianassa articulata, sp. nov. 

Belongs to the group with three long frontal spines 
and a short telson. 

Median rostra1 spine reaching end of eyes. Lateral 
spine just outside the eye, n1uc.h ~ h o r t e r  than themedian, 
and articulated a t  ita base. 

Telson much broader than long, concave behind, un- 
even, sparing1 y setose. 

Ophthalmopods not reaching end of first antennular 
segment, cornea large, hemispherical, occupying more 
than half length of stalk and reaching to end of it. 

Third antennular segment one and a half times as 
W' 

,long as second; outer flagellulri much thicker and a little 
FIQ. 47.-Calliana.~a a d i c h i a ,  station 4148. a, than inner orle and as long as peduncle. 

Left cheliped, x 36. b,  Right cheliped, x 36. r.  
Anterior portion, x 36. d.  Third maxilliped, Antepenult segment of antenna1 peduncle armed 
x 8. e, Tail-fan, x 42. above with a distal terminal spine; last two joints suh- 

equal; flagellu~n twice as long as carapace. 
Ischium and merus of outer maxilliped nearly twice as wide as propodus; ischium with an inferior 

comb of spinules; one spinule on anterior margin of merus. 
First pair of chelipeds smooth, very unequal in width, of nearly game length; ischium and merus 

spined on lower ~nargin. Wrist of larger cheliped more than twice as high as long, a small tooth a t  
lower distal angle. Carpus, propodus, and dactylus margined above and below, and beset along the 
margins, and on distal portion of palm, as well as on the fingers, with tufta of a few hairs. Pal111 very 
little longer than high. Fingers shorter than palm, broad, riot gaping, a low tooth near middle of 
prehensile edge of each, tips crossing. 

Carpus of smaller cheliped longer than that of larger, but still higher than long; palm also longer; 
fingers not dentate. 

Dimensions.-Length of carapace, ovigerous female, type, 6.4 mm., of abdomen 16 mm. 
Diatribuficm.-Vicinity of Modu Manu, 23 to 33 fathoms, stations 4146 and 4148 (type locality), 

1 female a t  each. Cat. No. of type, 30632. 
The lateral movable spine of the anterior margin and the large cornea distinguish this species. 
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Callianaesa, sp. 

One specimen of a Cal1ianaa.u~ was taken on Honola!~ Iteef, 1902. I t  is too fragmentary for 
determination, as it lacks the last four abdominal somites and the right cheliped of the first pair, 
which was probably the larger. The front has three obtuse teeth and resembles that of C. trtnboinmi.u 
de Man (Arch. f .  Natur., LIII, pt. 1, 1887, p. 480, pl. xx, fig. 4 ) ,  but in that species the third joint of 
the antennula is three times as long as the second, while in our specimen it is only twice the second. 

Tho left chelipetl is sn~ooth and unarnled, Inerus ar~d cxarpus of 
equal length, carpus a little longer than broad and a little longer than 
the palm; fingers slendtxr and ~nbequal to palm, furnished with tufts 
of hair, tips crossing. 

Family AXIIDX. 

Axiue pailoloensie, up. nov. 

Carapace alittle longer than first five segments of abdomen; gran- 
ulate and pubescent. Rostrum long-pointed, reaching to end of second u " 
antennular segment; terminal spine upturned, two pairs of side spines. 48~-Ca11ianassa, sp., 

Reef. a, Left cheliped, x S+. b, 
Gastric region with five carinz~, more cjr less serrated; median carina outer maxilliped, 4, 
two-toothed near its middle; submedian c+arina not reaching to orbit 
or to cervical suture, irregularly serrate; between iB anterior end and the median carina are two 
denticles; outer carina a continuation of rostra1 borders and extending halfway back 011 ~ q t r i c  region, 
armed with two  spine^, the anterior of which, just behind the orbit, is the largest of the dorsal spines. 

Abdomen somewhat pubescent; pleura bluntly angular on the posterior half. Telson a little 
longer than wide, posterior margin convex; in front of this margin on either side are inserted two 
slender spines; two minute spinules on either side of the dorsal surface. 

Eyes reaching to middle of rostrum, cornea terminal, 
almost black in alcohol. 

Second and third antenrlularsegments subequal; flagella 
equal, longer than carapace. 

Acicular spine of antenna reaching middle of penult 
segment of peduncle; stylocerite not attaining end of that 
segment; peduncle exceeding that of antennula by length . 
of last segment; flagellum as long as body. 

Outer maxillipeds extended reach beyond antenna1 
peduncle, by length of last segment and half of the penulti- 

I mate. Lower margin of ischium and lnerus armed with - 
spinules, with two larger spines Jn the merus. 

Chelipeds equal, stout, upper margin spinulous; the 
part beyond the body long-hairy ; a few long spines on lower 
border of ischiul~~and merus; carpus higher than long, an 
infero-distal spinule, a spinule near upper distal angle. Pro- 
podus convex and margined below; two spines at distal end 
of palm, one between bases of fingers, one near upper mar- 

FIG. 49.-A&ue patloloensie, type. a, Right cheli- 
gin. Palm a little longer than high; horizontal length of 

ped, x I#. b,  Anterior portion, x 44. c ,  Tail- fingers equal to height of palrn. ~ inge r s  irregularly toothed, 
fan, x 34. narrowly gaping at base, tips crossing. 

Merus of second and third pairs of feet spinulous 
below; propodus of second to fifth pairs slender. 

Appendages of sixth segment of abdomen armed with a row of four spines on outer margin; a row of 
four.similar spines on carina of inner appendage. Both branches, aa well as telson, fringed with long hair. 

Dimenaion8.-Female, length of carapace 11.7, of abdomen 17 mm. 
One specimen only was dredged in ~ai lo lo  channel, in 138 to 140 fathoms, station 3869 (Cat. No. 

30633 ). 
  he clielipeds of this species strongly resemble those of Cdaalacus felix Anderson, as does ilso the 

anterior part of the carapace. 
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Axiue epinosieelmue, sp. nov. 

. Differs from the preceding, A. pailoloe~~ma, as follows: 
There is a row of spines along the posterior border of the cervical suture; three spines each side 

of rostrum; the five gastric carin= extend the full length of that 
region and bear numerousbspines. In  addition there are a hepatic 
spine and an antennal spiue. 

Abdomen marked with short longitudinal impressed lines. 
Instead of minute spinules there are four spines on middle of telson. 

Eyes longer, reaching nearly to end of rostrun~. 
Lower margin of maxillipeds and thoracic legs more spinose. 

Besides a series of long spines on ischiurn and merus of rnaxilliped, 
there is a spine on the carpus. 

Only the left of the first pair of chelipeds is present. I t  is very 
slender, only twice as wide as those of second pair; distal half 
pubescent; ~nargins spinous, except of fingers and lower edge of 

Fro. 60.-Azius epinosiesimus, type. wrist; palm and fingers subequal in length, palm Inore than twice 
(a) Left cheliped, x 4. h, Anterior 
portion, x 611 as long as wide; fingers denticulate, not gaping. 

Lower marein of ischium and merus of second to fifth pair8 of feet v 

spinous; third to fifth pairs very slender. A spine on lower surface of coxal joint of first to fourth pairs. 
Dimenh.--Length of carapace 7.5, of abdomen 11 mm. 
One specimen from south coast of Molokai Island, 23 to 24 fathoms, station 3847 (Cat. No. 30534). 

Axius rudis, sp. nov. 

A much less spiny species than the two preceding. The carapace granulate but nearly naked. 
Rostrum very slender, reaching to end of first antennular s g m e ~ ~ t ,  armed with three or four spines 
and spinules on each side, diminishing anteriorly, basal spine 
large. 

Five dorsal carinw, median unarmed, submedian three- a 
spined, outer c-arina, a rontinnation of outer margin of ro~trnrn, 
unarmed. Median chrina longest, outer rrrrina reaching only 
to  middle of gaatric region. 

T'irst abdominal pleuron narrow, falcate; second to fifth 
truncate; sixth bluntly angular, with a spinule a t  the angle, 
which is obsolete in the large specimen; four dorsal spines on Y 
telson; lateral margins spinulous. 

Eye half as long as rostrum, cornea large, hemispherical, 
oblique. Second and third segments of antennw equal, flagella 
subequal and as long as the carapace and first three abdominal 
somites. Scaphocerite rather short, reaching only about one- 
third length of penult ~egment  of antennal  talk; stylocerite 
rczrhing nearly to end of that segment, which is twice as long 
as laat segment; flagellum twice as long as body. 

First pair of chelipeds unequal, resembling much those of 
E:icon&us coroiaatus Tryb0m.U Ischium and merus of larger 
one spined on lower margin, lnerus with three spines on distal 
half of upper margin; carpus cup-shaped, no longer than high 
long as high, narrowed a little a t  proximal end; a denticulated I 

FIG. 61.-Azius rudis, type. a, l e f t  cheliped, 
x 31. b, Anterior portion, x 46. c, Tail- 
fan, x 46. 

; palm about one and a half times as 
marginal line above, ending in a sle~lder 

spine; a similar line on part of lower margin continued on the pollex; outer and inner surfaces covered 
except near the wrist with ecaly granules, on a background of very minute granules visible only with a 
strong lens. Fingers two-thirds as long as palm, sparingly toothed, a large tooth near base of dactylus; 
gaping, hairy, tips crossing. 

Bmaller cheliped similar, but much narrower and a little shorter than the larger. 
Second pair of legs with long spines on lower margin of merus. 

a,Ark. f. Zool., Stockholm, I, 1904, 384, pl. xx, Ags. 7-10. 
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Outer margin of appendages of sixth abdominal somite, as well as the dorsal carina of the inner 
branch, armed with spines. 

Ui?nmima.-Female type, length of carapace 8, of abdomen 12 mm. 
South coast of Molokai Island, 92 to 212 fathoms, station 3838 (type locality ), 1 ovigerous female; 

vicinity of Kauai Island, 233 to 40 fathoms, station 3982, 2 small males. Cat. No. of type, 30636. 

Axius eerratifrone A. Milne Edwards. 

Axia aewati,frona A. Milne Edwards, Jour. Mus. Godeffroy, IV, . . . . .  
1873, 87 [ll]. 

Hawaiian Islands (A. Milne Edwards). 

Eiconaxius asper, sp. nov. k-l 
Near E. ucutqrona Bate, E. crida-galli (Faxon) and E. caribbseua 

(Faxon). I t  resembles the first and differs frorn the second in the 
BIG. 52,-E iC012aZius asper, station 

presence of a larger bawl tooth on dactylus of larger hand and a 3992, right cheliped, x 2%. 
more prominent tooth not far from middle of pollex. 

Resembles E. ccieta-galli and differs frorn E. acutqrons in having edges of rostrum distinctly den- 
ticulate, and median carina denticulate; in the abtfoniinal pleura l e ~ s  sharply pointed; in the entire 
upper border of the hands, and the presence of a strong tubercle on the anterior border of the larger 
hand between the bases of the fingers. 

The outer and inner surfaces of the manus of both chelipeds are granulate, sparingly, and 
unevenly, but rather voalwely so, and the palms are higher in proportion to their length than in either 
of the r e l a m  species. 

E. carihbzus has also an elongate palm and a more rounded rostrum. 
Distribution.-Vicinity of Kauai Island, 418 to 528 fathoms, stations 3992 (type locality) and 3997. 

Found in sponge cavities. Cat. No. of type, 

Paraxiue tridene, sp. nov. 

Carapace smooth, sloping abruptly down 
behind the front; a short median carina on 
the slope. Rostrutn triangular, short, barely 
reaching end of eyes, a t,nberculiforrn tooth 
either side. The three projections of the ros- 
trum are much sharper in the male, and the 
lateral teeth form short carin=. 

Abdomen smooth, with scattered hairs; 
pleura of first segment little developed, of sec- 
ond to fifth segments truncate, of sixth broadly 
rounded; sides of telson converging, four- 

'spined, tip rounded. 
Eye-stalks short, stout; corneac large, 

FIG. ~.-Earaxim tridens, type. a, Anterior portion, x 4. b, black. 
Left cheliped. x 2%. r ,  ~ i g h t  cheliped, x 28. d,  Tail-fan, Three joints of anknnular peduncle sub- 
x 46. equal, flagella half as long as carapace. 

Antenna1 peduncle twice aa long as the an- 
tennular, unarmed ; penult segment twice as long as last segment; flagellum as long as body. 

Outer maxillipects stout, exceeding the rostrum by their laat three jointe; lower margin hairy, two 
spines on merus. 

First pair of chelipeds unequal in width, smooth, unarmed; merus of larger one about one-third 
longer than high; carpus higher than long; palm one and a half times longer than high, tapering very 
slightly toward the Angers, rimmed above and below, fringed with long fine hairs; Angers stout, 
blunt-pointed, not gaping. Narrower cheliped climilar; carpus just aa longas high; palm twiceas long 
88 high; fingera slenderer. 

F. C. B. 1908, Pt. 3 - 4  
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Propodus and carpus of second pair of feet subequal and three-fifths as long as merus; fingers 
as long as palm, tips dark-colored. Last three pairs subchelate, the propodus heing widened a t  the 
extremity gy an infero-distal spine or tooth, against which the dactylus folds. 

First somite of pleon provided with appendages in female only. 
Outer branch of swimming-fan with outer margin armed with two or three spinules; no transverse 

carina near distal end. Inner branch with a terminal spine on outer margin and on longitudinal 
carina. 

Dimaeiona.-Female, length of carapace 10, of abdomen 14.6 mm. 
Di~tribz6tion.-French Frigate Shoal, 17 to 173 fathoms, station 3970; vicinity of Motlu Manu, 20 to 

33 fathoms, stations 4147, 4148 (type locality), 4158, and 4162. Cat. No. of type, 30537. 

Family SCYLLARIDE. 

Scyllarus martensi Pfeffer. 

(PI. xvrIr, fig. 2.) 

ScylEurwr arctwde Haan (second var. ), Fauna Japon., 154, pl. xxxvr~r ,  fig. 2,1841. Not S. ar&wr(L.). 
Arctua arctua de  Haan, op. cit., 2'38, 1849 (part). 
Scylhrua lnarlensi Pfeffer, Verh. Naturw. Vereins Hamburg-Altona, V, 1880, p. 48 (1881). 
Ar&?ra martensi Ortmann, Zool. Jahrb., Syst., VI, 1891, 44; X, 1897, 272. 

Distribution.-South coast of Molokai Island, 43 to 66 fathoms, station 3850; Auau Channel, 4b to 32 
fathoms, station 3872; vicinity of Kauai Island, 230 to 53 fathoms, station 4002; Japan w e  Haan); 
Kagoshin~a (Ortmann). 

I n  the Philadelphia Academy of Natural Science8 is the abdomen 80 mm. long of a dried specinien 
of ,%jllarq labeled "Sandwich Islantls, T. Nuttall." This is not mentioned in Rhndall's list (1840). 
I t  has the size and sculpture of the European S. arctua (L.) ,  and the locality label is probably an error. 

Scyllarides squammoeus (Milne Edwards). 

,%yUarms aquammosua Milne Edwards, Hist. Nat. Crust., 11, 284, 1837. Mauritius. 
Scilhrua latua Randall, Jour. Arad. Nat. Sci. Phila., VIII ,  1839 (1840), 137. Not Scyllarua latua 

Latreille, 1803. 
Scyllarua aieboldi de  Haan, Fauna Japon., 152, pl. xxxvr and xxxvrr, fig. 1, 1841. Nagasaki. 
Syllarua hmnii de Siebold, MS., de  Haan, Fauna Japon., 152, pl. XXXVIII, fig. 1, 1841. 
Scyllurua luridw Stimpson, MS. label in Museum of Comparative Zoology. 

The Hawaiian specimens resemble most nearly de ha an'^ figure of S. aieboldi; "5'. hmnii has the 
elevations of the surface more prominent, and is probably only a variety. 

Honolulu; Honolulu market; Honolulu Reef, Dr. W. H. Jonea; northeast coast of Hawaii, 29 to 
26 fathoms, stration 4053. . Hawaiian Islands (Randall), one specimen in Philadelphia Academy of Natural Sciences (vide 
Ortmann, 1897). Honolulu (Lenz). 

Parribacus antarcticue (Lond) . 

Syllarua antarctima Lund, Skrivter af Naturhistorie-Selskabet, Copenhagen, 11, 1793, 2, p. 22. 
Purribacua antarcticus Dana, Crust. U. 5. Expl. Expetl., I, 517, 1852; pl. x x x r ~ ,  fig. 6, 1855. 
lbama antarcti~ur Dana, op. cit., p. 517. 

Hilo; Honolulu; Honolulu market; Oahu, H. Mann, 1864, in Museum of Comparative Zoology; 
lee coast of Oahu, A. Garrett, in  Museum of Comparative Zoology; Waiawa, Kanai, V. Knudsen. 

Hawaiian Islands (Randall, Stimpson); 2 specimens (one female, one juv. ) collected by Nuttall 
and Townsend are still in Philadelphia Academy of Natural Sciences. Honolulu (Lenz). 
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Parr ibacue papyraceue, sp. nov. 

(Pl. XVIII, fig. 5.) 

A small species closely related to P. anturdicus. 
Carapace with sides convex, widest a t  tip of fourth tooth (counting from the front). Regions of 

carapace distinctly separated by smooth grooves. Tubercles raised, spaced, larger and more scanty in 
the middle and anterior portion. Median ridge armed with a tubercle on the rostra1 tooth, a second 
just in front of the posterior line of the orbits, a row of three on the gastric region, a row of six on the 
cardiac region. Dentation of margin of carapace and antenna? as in  1'. antarcticue. 

Sternum of male with a niedian spine, between the intervals separating second and third and third 
and fourth pairs of feet; two spines side by side between feet of last pair; also a spine a t  base of each 
foot close to the articulation. 

On coxa of last pair is a long curved spine directed down and hack, beside the outward-projecting 
spine which is present in  P. anta~cticus. 

The two specime~is collected are not only of srnall size but of thin papyraceous texture, and may 
possibly be an immature stage of P. crntczrcticnce or an allied species. 

Dime?leio,zs.-Male, station 3821; length of body 58.2, length of carapace 21.4, width of carapace 
32.3 mm. 

Dislribu1ion.-South coast of Molokai Island, surface, station 3821 (type locality), one male (Cat. 
No. 30265). Hilo, Hawaii, H. W. Henehaw, one male. 

Family PALINURIDZ. 

P a n u l i r u s  japonicue (tle Siebold). 

(PI. v.) 

Palinum~e j a p o n h e  de  Siebold, Spicilegia Faunrr Japonice, 1824, p. 15. De Haan, Fauna Japon., 
Crust., p. 158, pls. XLI and XLII, 1841. 

Palinuri~e longipee A. Milne Edwards, Ndllv. Arch. Mus. Hist. Nat. Wris, IV, 1868, 87, pl. xxr 
(not P. (Senex) longipes Pfeffer, 1881 ). 

Senex femorislriga Ortmann, Zool. Jahrk)., Syst., VI, 1891, 23, and synonymy. 
Senex japonicue Ortmann, op. cit., 1). 25, and synony m y. 
Honolulu, 1901, 1 female; 1902, 1 male (red variety). IIoriolulri market, Aug. 15, 1902; 1 male 

(figured), 1 juv., north coast of Mani, 69-78 fathoma, station 4073, 1 large male. 
Layaan ( I ~ n x ) ;  Hawaiian Islands (Pfeffer). 
I think that  P. japonicu~ and 1'. longipe~ (=,fetttorietrigc~) can acarcely he regarded as distinct. 

We have in the fIawaiian series specimens in which the violet and yellow predominate, as in plate IV, 

and others that are red all over, except for yellow spots, spines, and ahdo~ninal ?tripes. Some have 
the anterior part of the carapace as hairy as in Japanese specimens. There remains only the character 
of the or lesser development of the spinules on the antenna1 segment as a distinguishing feature 
hetween the form as it exist8 in Tapan and in the Indo-Pacific. 

P a n u l i r u s  penicillatus (Olivier). 

Astacuspenicillatue Olivier, Enc. MC.th., Hist. Nat., Insectes, VI, 343, 1791. 
Panuliru~ y)enicillatue Bate, Challenger Macrura, 82, pl. XI], fig. 2, 1888. 
&ex prnicillatue Ortmann, Y'iol. Jal~rb. ,  Syst., VI, 1891, 28. 
Honoluln, 1891, 2 specimens; 1901, 1 specimen; 1902, 1 male. Kailua, 1901, 1 female. Hilo, 

Hawaii, 1901, 1 amall female. Waiawa, Kauai, V. Knudsen, 1 specimen. Hawaiian Islands, Dr. W. H. 
Jones, U. 8. N., 1 male, 1 female, in Museum of Comparative Zoology. 

Panul i rue  m a r g i n a t u s  ( Quoy and Gairnard ) . 
Palinurue marginatus Quoy and Gaimard, in Freycinet, Voyage autour du Monde, Zoologic, p. 537, 

1824 (1825), atlas, pl. 81. Dict. Class. d'Hist. Nat., atlas, pl. [63]. Milne Edwards, Hiat. 
Nat. Crust., 11, p. 301 (footnote), 1837. - 

This species has not been observed since Quoy and Gaimard. I t  seems to be related to Panulimle 
b i i~ga i  (de Haan), and P. dm~~pucr (Latreille); according to the figure, there are four large spines and 
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no small spines bn the antenna1 segment, and the abdominal furrows are uninterrupted. The original 
description is almost entirely of the color, and is here reproduced: 

" Palinunur birostratus; pedibw c!/amiq nlbo maculatia; segmentis abdominalibus ?.iolaceis $avo 
marginatis. 

"Ce crustac6 a le corselet brun, couvert de petites asp6ritAs et  d'aiguillons, dont deux plus 
considerables sont dirig6s en devant; dans leur intervalle on en voit quatre plus petih. Les antennes, 
d'un rouge violace I leur base, sont aussi, dans cette partie, annbes de fortes bpines; elles sont 
jaunatres et  couvertes d'asp6ritks dans le reste de leur longueur. Lea antennules, bifnrquees, t&s 
longues et  verdfitres, ont dea taches rougefitres aux articulations. 

"Lea pattes sont bleu de ciel tachet6 de blanc et velues I leur extrBmit6. Un beau violet bord6 de 
jaune colore les anneaux de la queue; le crochet qui les termine de chaque cilt6 est rougefitre i la pointe. 
Lea cinq plaques de la nageoire de la queue sont verdfitrs, avec du jaune au milieu. Leur limbe est 
denticule et  bord6 d'une bandelette noire avec un lidr6 blanc." 

Family ERYONIDE. 

Polychelee phoephorus (Alcock). 

Penlachele~ phosphorus Alcock, Ann. Mag. Nat. Hist. (6), XIII ,  1894, 240; Illus. Zool. Investigator, 
Crust., Part 11, pl. vrrr, fig. 2, 1894. 

Polycheles phosphorus Alcock, Desc. Cat. Indian Deep-Sea Crust. Dec. Macr. Anom., Calcutta, p. 168, 
1901. 

The large series of specimens exhibits additional variations to those given by Alcock. The lateral 
marginal spines of the carapace may be more numerous; there are frequently seven in front of the first' 
sinus, sometimes five between the sinus and the cervical groove, and behind the groove there may be 
as many as ten; there may be five median spines between the anterior spine and the cervical groove. 

The carpus and manus of the first pair of feet are usually finely spinulous above, while in one 
large specimen (station 3824) the merus is unarmed except for the termirlaI spine. 

Color note attached to .male, station 3816: Dorsum pale opaque rose madder, darkeet on abdomen; 
ridges of carapace opaque white; swimmerets, thoracic legs and mouth parts deeper madder yet 
still pink. 

Distribution.-Kaiwi channel, 298 to 470 fathoms, stations 3467, ,3476, 4109, 4110, 4111, and 4112; 
south coast of Oahu Island, 228 to 337 fathoms, stations 3816, 3907, 3910, 3911, 3917, and 3920; south 
coast of Molokai Island, 222 to 498 fathoms, stations 3824, 3836, and 3839; Pailolo Channel, 277 to 684 
fathome, stations 3867,3868,3883, and 3884; north coast of Molokai Island, 328 to 809 fathoms, stations 
3887 and 3892; vicinity of Modu Manu, 222 to 800 fathoms, ~tat ions 3979 and 4166; vicinity of Kauai 
Island, 55 to 703 fathoms, stations 3986, 3988, 3995, 3998, 4015, 4028, 4130, 4132, 4134, 4135,4137,4138, 
and 4187; between Honolulu and Kauai Island, 508 to ,557 fathoms, station 4007; north coast of Maui 
Island, 253 to 283 fathoms, stations 4084 and 4085; northeast approach to Pailolo channel, 286 fathoms, 
station 4097; northwest coast of Oahu Island, 241 to 282 fatholns, stations 4116 and 4117. 

Polychelee snyderi, sp. nov. 

(Pl. XXIV,  fig. 9.) 

Carapace elongate-quadrate, depressed, lateral borders parallel except toward the extremities, itu 
length equaling the abdomen less half the telson. Frontal border concave, armed with two spines at  
middle, one a t  each angle of orbit, and two or three between the outer orbital spine ant1 the antero- 
lateral angle. Orbital notches deep, narrow-triangular; a spine at  frontal end of eyestalk. Lateral 
borders armed with small spines, which are larger and fewer anteriorly; they numl)er 10-6 to 8-30. 
Upper surface covered with rough granules from which hairs arise. Median carina double, spinulous, 
similar carinae following both branches of the cervical groove. On either side of the bran(-hial region 
a fine, oblique and sinuous line of spinules; a n  ill-defined line of larger spinules extending backward 
from the orbital sinus. The two longitudinal ridges of the side wall crenulate, the upper posteriorly 
obliterated. 

The first to fifth abdominal terga and also the base of the seventh are bluntly carinated in the 
middle line, the carina not projecting nor spined. 



Antennular scale a little larger than antennal scale, one-fifth as long as carapace, acute, upper 
margin spinose for its distal three-fifths, a single spine at  outer distal angle. Antennal scale acute, 
tipped with a spinule, and reaching to end of antennular peduncle. 

External maxilliped barely reaching end of antennular peduncle, and furnished with an epipod. 
Firat thoracic leg a little longer than body; arm and palm with a distal spine above, wrist with a 

distal spine below. Upper and lower n~argin of arm and upper margin of palm spinulous. Propodus 
longer than nlerus, carpus 1ougt.r than manus, digits one-third again as long as palm. 

Second and fifth pairs of legs diminish in length and stoutness, the second pair more than one- 
third the length of the fimt pair; last pair imperfectly chelate in male. 

Dimevieions.--Male, length of carapace 35, entire length of abdomen 46.5, length of first pair of 
legs 85.2. 

A single specimen only was taken at  station 4151, vicinity of Modu Manu, 800 to 313 fathoms. 
(Cat. No. 30322. ) 

I n  shape the species resembles P. phoq~phorua (Alcock), but is a t  once distinguished by the uniform 
roughness of the carapace, the absence of true spines from the dorsal surFdce of cara- - 
pace and abdomen and by the finer and more numerous spinules of the n~argin. 

Named for Mr. J. 0. Snyder, who accompanied the Fish Commission party in 
1902. 

Polycheles g r a n u l a t u s  Faxon. 

Pobcheles granulat~~n Faxon, Bull. Mus. Comp. Zool., XXIV, 1893, 197; Mern. 
Mus. Comp. Zool., XVIII,  1895, 123, pl. XSXII, fig. 1, pl. xxsrII, fig. 2, 2a. 

l'entachele.~ Hecrumor~tii Alcock, Ann. Mag. Nat. Hist. (6), XIII ,  1894, 236; Illus. 
55001. Investigator, Crust., pt. 11, pl. VIII, fig. 3; Desc. Cat. Indian Deep-Sea 'IQ. 64.-M1yche[e8 

granulatun, 8 t a - 
Crust. Dec. Marr. Anom., Calcutta, p. 175, 1901. tion 4111, left an- 

I n  Hawaiian speriniensthe number of lateral spinesis8 t010-3 (or4) -15 ( 1 4 0 ~  16). tennal s c a l e .  
On the gastric region there are from 3 to 5 larger median spines behind the front, x 2%. 

of yhich 1,2,  or more may be double. 
Most of the specimens are small; the largest, a male, station 4111, measures 111.6 mm. long, length 

of carapace 50.8. 
Color.-" Light opaque lrladder pink." 
Distribution.-Vicinity of Kauai Island, 385 to 550 fathoms, stations 3989, 4019, 4028, and 4138; 

north coast of Molokai Island, 552 to 809 fathoms, station 3887; between Honololu and Kauai Island, 
508 to 557 fathoms, station 4007; Kaiwi channel, 460 to 470 fathoms, station 4111. 

Polychelee aeper, sp, nov. 

(PI. X S I V ,  fig. 11.) 

Carapace nearly as long as exposed part of abdomen; strongly convex from side to side and also fore 
and aft; oval; surface covered with spinules and short hairs. Frontal margin concave, armed u-ith 
two spines at  the middle, one at  inner angle of orbit; outer margin of orbital notch bordered with 
spines which are continued along the frontal margin halfway lo lateral margin. Orbital notch narrow 
U-shaped; a large outward-pointing spine a t  extremity of eye. Lateral margins armed with spinules 
which diminish posteriorly and become almost obliterated. They number 15-8 or 10-28 or 29. Median 
carina double, armed with spinules larger than those of the general surface, and larger in front of than 
behind the cervical suture. Similar ridges of spinules follow the cervical suture along its posterior 
branch to the lateral margin and part way along the anterior branch; the longitudinal ridge of the 
branchial region is similar in position to that of P. granulatm. Longitudinal ridges of side wall finely 
granulate or denticulate, continuous. 

Abdomen tuhrculate; first to fifth terga bluntly carinate, as is also the anterior end of the sixth 
and seventh; the seventh carina only has a short backward-pointing spine. 

Antennular scale subacute, not reaching beyond penult segment of peduncle, inner margin spined, 
a row of spinulea a t  distal outer angle. Antennal scale suboval, reaching to dish1 third of last segment 
of peduncle. 

The outer maxilliped reaches to middle of antennal scale, and is provided with an epipod: 
First pair of thoracic legs missing; second pair two-thirds as long as carapace. 
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Dimenaiotu.-Female, length of carapace 32.3, entire length of abdonien 38 mni. 
Tqpe localit?/.-Vicinity of Niihau Island, 735 to 865 fathoms, station 4174; 1 female (Cat. No. 30323). 
This species ham the form of 1'. ggrctnultct~rs Faxon, but the tloraal surface is much rougher, the 

carapace more convex, its side margins more finely ant1 obscurely cut, abdominal carin=, except the 
seventh, nonprojecting, antenna1 ~ c ~ a l e  rounded at  tip instead of pointed. 

Eryoneicus indicus hawaiiensis,  subsp. nov. 

The differences between this specimen anti IC. indicurc hlcock and Anderson a seem scarcely worthy 
of specific separation. On the posterior branch of the cervical ridge near its bifurcation there are two 
transversely placed spinules. On the left side the outer of these ~pinules is double. The longitudinal 
dorsal branchial ridge extends farther forward than in Alvock's figure, and is armed wjth numerous 
ill-defined spinules, except the posterior, which is a good sized spine. On the lower of the two ridges 
below the lateral carina there are about twelve spines of fair size. The second to fourth abdominal 
terga have each three median spines, of which the middle one is the largest; the fifth and seventh 
terga have two median spines. 

Color.-Light or bleached poppy red sllatling to pale madder pink on inside of chelae. 
Vicinity of Kauai Island, 577 to 480 fathom*, station 4005; one female 41 mm. long. (Cat. No. 

30324. ) 

Family HOMARIIIX. 

Enoplometopus occidentalis (Randall). 

(PI. XVII, fig. 2. ) 

Nephrops occidentalis Randall, Jour. Acad. Nat. Sci. Phila., VIII,  1839 (1840), 130. Gibbes, Proc. 
Amer. Aeaoc. Adv. Sci., 111, 1850, 195. Stimpson, Jour. Boston Soc. Nat. Hist., VI, 1857, 495. 
Kingsley, Bull. Xssex Inst., XIV, 1883, 131, pl. 11, fig. 1. 

Enoplometopus pictw A. Milne Edwards, Faune Carcinologiqrie, in Maillard, Notes sur 1'Ile de la 
Uunion,  p. 14, pl. x ~ x ,  figs. 1, la, lh, lC, 1862. Miers, Ann. Mag. Nat. Hist. (5), V, 1880, 
380. De Man, Arch. f. Naturg., LIII,  1887, pt. 1, 488, pl. xxr, fig. 4. Ortmann, Jena. 
Denks., VIII,  1894, 21. 

Enoplometopus occidentalis Ortmann, Zool. Jahrb., Syst., X, 1897, 274. (See Holmes, Occas. Papers 
Cal. Acad. Sci., VII,  1900, 167.) 

Honolulu market, 1902, 1 male. Maui (Kingsley), in Muser~m Boston Society Natural History. 
Hawaiian Islands (erroneously labeled "N. W. comt of North America"), T. Nuttall, one male type, 
dried, in  Museum of Philadelphia Academy. 

Notes on the type specimen.-length of carapace to orbit (rostruril broken off), 42.2 mm. ; abdomen 
about 99.5 mm. Six median spines behind orbit; anterior one broken off and was probably the 
smallest; posterior one behind cervical suture. Four spines in next row, and outaide the anterior of 

, 
these and close to it, another spine. Posterior  pine of the lateral row a little behind antepenult spine 
of the median row. No color marks remain. Telson a little longer than its b a a 1  width. Abdomi- 
nal segments with a few low squamose tubercles, from which hairs have arisen. Antenna1 scale more 
elongate than represented in the figure by A. Milne Edwards, the postero-internal margin shorter. 
Left chela distinctly larger than right, 52.6 rnm. long, 18 wide, dactyl 26 long; right chela 45.7 mm. 
long, 15.5 wide, dactyl 22.6 long. Arm and wrist substantially as shown by A. Milne Edwards; about 
eight or nine spines on upper surface of arm arranged in a double row; a single row of spines on each 
of the lower margins; in addition, two spines on distal margin of outer surface. Wrist irregularly 
spined around the distal margin; a few spines scattered on upper surface. Tubercles of palm larger 
through the middle of upper and lower surfaces, but all the tubercles smaller than in A. Milne 
Edwards's figure. Upper surface of palm covered with fine short pubescence except for a narrow 
strip through the center which is almost bare; lower surface less pubescent. 

I n  size and general appearence our specimen agrees with A. Milne Edwards's figure; it measures 
13.8 mm. in length. Of the five median spines, one is behind the cervical suture; the posterior of the 

- - - - -  -- - - - - -- -- - -- - -- - - - - 
a Eryonicus indicus Alcock and Anderson, Ann Mag. Nat. Hist. (7 ) ,  111, 1899, 290. Alcock, I l lu~ .  Zool. Investigator, 

Cruat., pt. IX, pl. I, flg. 3, 1901; Desc. Cat. Indian Deep-Sea Cmst. Deo. Macr. Anom., Calcutta, 1901, 176. 
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lateral dorsal row is opposite the antepenultimate of the middle row. The transverse row of large 
light-colored spots on the second to fifth abdominal segments contains six instead of five spots, there 
being two submedian, none median. Telson a little longer than its basal width. Right chela a little 
longer than left; its dactylus is a little shorter, that of the left chela a little longer, than its palm. 
Median rows of tubercles of palm small but distinct; other tubercles of upper and lower surface minute, 
set in a very short coat of pubescence. 

Family STENOPIDE. 

Stenopue hispidue (Olivier). Bandana P r a m .  

fiempwr hhpidus Brooks and Herrick, Mem. Nat. Acad. Sci., V, 1892, 326 and 339, pls. v-XIII. 
Rathbun, Bull. U. S. Fish Comm., XX, 1900, (1901) 99, pl. 11, and synonymy. 

Young specimens about 20 mm. long, are slenderer than the adult, with relatively longer rostrum, 
about three-fifths as long as remainder of carapace and devoid of lateral spines. Abdomen strongly 
bent a t  the third segment, which has a prominent median tubercle near posterior end; sixth abdoniinal 
segment very elongate, three or four times as long as fifth. 

Distm'butwn.-Honolulu; Honolulu Reef and market; Hilo, Hawaii, U. S. Fish Commission and 
H. W. Henshaw; Puako Bay, Hawaii, 1902; south coast of Oahu Island, station 5C21, surface; between 
Honolulu and Kauai Island, station 3980, surface. 

Spongicola henshawi,  sp. nov. 

(Pl. XXIY, fig. 8. ) 

Rostrum dorsally serrate with six spines besides one rudimentary, one spine below; over half as 
long as rest of carapace, reaching beyond antennular stalk. A spine below the orbit, and one on each 
side behind the base of the rostrum. Anterior margin below the orbit armed with spinules; a little 
farther back and parallel, a row of three or four lawer spinules. Telson with two longitudinal rows 
of four spines each dorsally, edges spinulous, not reaching end of swimrnerets, which are serrulate on 
outer margin. Eyes light olive in alcohol; a few spinules border the corneal margin and art11 the 
anterior and dorsal surface of the stalk. Outer margin of acicle finely serrate. Outer maxillipeds 
#tout, setose; second pair of legs equal in female, about twice as long: as first pair arid stouter; both pairs 
smooth; third pair sparingly setose, unequal (in female), much stouter than second pair, only the 
larger one longer than the second leg. Ischium with distal spine. Arm spinnlous, a spine near distal 
end on upper and on outer side; wrist not much longer than broad, cup-shaped, distally spinulous 
above; hand broad, compressed, margins finely serrate, fingers bent down, narrow; a triangular tooth 
on the dactyl fits between one similar tooth and an obliquely truncate basal tooth on the thumb; 
fourth and fifth pairs very long, subequal; dactylus short, bifid; propodites posteriorly setose. 

Length of egg-laden female 26.2 mm. 
One specimen only frorn south coast of Molokai Island, 169 to 182 fathoms, station 38%. (Cat. 

No. 30538.) Named for Mr. H. W. Herishaw, formerly of Hilo, who has contributed niuch to our 
knowledge of the Hawaiian fauna. 

Near 8. andarnnnicn Alcock, a but differs in longer rostrum, posterior position of spine a t  base of 
rostrum, longer, slenderer fingers, shorter telson. 

Family PENaIDZ. 

Penmum canal iculatus  (Olivier). 

PuEamoncunulzcul~~tua Olivier, Encyc. Mkth., Hist. Nat., Insectes, VIII,  1811, 680. , 

Penm~a canaliculatus Randall, Jour. Acad. Nat. Sci. Phila., VIII, 1839 (1840), 146 (part). 
Penma mnrgina,tus Randall, loc. cit. (part). 
Penaeus canaliculat?ts Kishinouye, Jour. Fisheries Bureau, Tokyo, VIII,  1900, 11, pl. I, pl. vrr, 

figs. 1, lA, lB, lil ,  and synonymy. 

Hawaiian Islands, Nuttall and Townsend, 5 specimens, in Museum of the Academy of Natural 
Sciences, Philadelphia. (See below under P. marginalus.) 
-- -- - - - -. - - - - - - - - -  

nDesc. Cat. Indian Deep-sea Crust. Dec. Macr. Anom., 148. 
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Penmua marginatus Randall. 

(PI. xrx, fig. 2.) 

Pen,aeus cnnalicultrtua Randall, Jour. Acad. Nat. Sci. Phila., VIII, 1839 (1840), 146 (part). 
Penceus marginatux Randall, loc. cit. (part). 
Noten on the type specirn~ns.-In the trioseum of the Philadelphia Academy of Natural Sciences are 

eight specimenslabeletl " IJeneua cunnlicub(ct~is Oliv., Sandwich Islantls, Nuttall and Town~end." These 
were doubtfully named "acnaliculatna" by Randall, therefore he suggested in print a t  the same time 
"murginabs" in case th? species should prove to be new. The specimens are now in very bad con- 
dition, and have never been carefully examined. There are tbvo species represented-five specimens 
of the true P. canaliculnturt (Olivier), and three specimens which it seems proper to consider the types 
of P. marginatw Randall. All are half grown. 

I n  the specimens of t,he well-known P. cmnalic~~latt~s, the lnedian ridge of the carapace i~ deeply 
grooved. The distance behind its posterior spine i~ frorn one and three-fourths to one and four-fifths 

titnea the distance in front of it  measured to the posterior margin 
of the orbit. Only one individual now has a complete rostrum; 
its teeth are 911. 

In  the three exantplea of 1'. marginatus the median ridge is not 
grooved; the distance behind ita posterior spine is one and two- 
thirds times the distance frorri the spine to the orbit. Two specil 
nlens hare the rostrmn intact, with 1012 teeth. 

Ilcnwiplion of mature xpecimerirr ,in the [I. i.9 ~Valionczl Museum: 
Size and general appearance same as that of P. cunaliculatua. Dorssl 
crest 9-10 toothed, inferior rostral teeth 2-3. Domal keel con- 
tinuetl nearly t,o posterior margirl of carapace, itself not grooved, 
but hordered on either side by a broad furrow which extends pos- 
teriorly as far as the keel. Flagella of antennulw as long or nearly 
as long as peduncle. Pereiopotla and abdomen much as in 
P. eanctliculat?ln. 

Pet'etasma arid thelycurn similar to those of P. mhiaka Kish- 
inouye and P. '.monotlon Fabricius, the longitudinal median fissure 
of the latter bordered on either side by the much-thickened inner 
margin of the lateral plate. . Dimensions of largest specimen, a female, station 3857, 163 mm. 

FIG. 6.-Penreue m a r g i n a t u s .  a, Dearription of young rrpecirnen9.-Specin1ens 40 mm. in length and 
Petmma, ventral view, station 3832, 

4. b, Same, side view, 48, c, s~naller, were taken in numerous hauls of the surface net. They 
Thelycum,  tati ion 4070, x 3b. are relatively slenderer than the more adult; the median carina 

and lateral grooves fade out before reaching as far back as in the 
adult, that is to say, about half way between the gastric spi~ie  and the posterior margin; the antenna1 
scale is longer; the fourth abdominal segment is noncarinate, the sixth is noticeably longer than in 
the adult, the telson i~ armed close behind the srriall spinesof the third pair with a pair of long spines. 
The color of this form is said to be French blue, arid traces of it remain in the alcoholic specimens. 
I t  is possible that I am mistaken in attributing this young form to P. mnrginat~~a, but the general 
make-up, the rostral formula, and the probability of the existence of the young of that species in so 
large a collection, all tend to prove their identity. 

Dietrihtion.-The large and mature specimens are found only in deep water; medium and smallish 
specimens are restricted to shallow water along shore, while the very young occur a t  the surface. 

SpecimeriR 126 mm. and upward in  length.-South coast of Molokai Island, 153 to 142 fathoms, 
station 3832; Pailolo Channel, 122 to 141 fathoms, stations 3857, 3858, 3897, 4102, and 4103. Vicinity 
of Laysan, 173 to 182 fatlloms, station 3958; north coast of Maui, 45 to 52 fathoms, station 4070. 

Specimens 40 to 9.5 mm. in length.-Honolulu, 1901; Pearl IIarbor, April 23, 1902; Honolulu market, 
1902; Hanalei, Kauai, dune 23, 1902; Kaunakyki Harbor, Molokai, shallow water, station 3844; Hilo, 
Hawaii, 1901; Hilo, Hawaii, H. W. Henshaw. 

,Specinzenn 40 mm. and 1~ncIer in length.-Between Erben Bank and Kaiwi Channel, surface, station 
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3807; south coast of Oahu Island, surface, stations 3810, 3811, 3812, 3813, 3814, 3815, 3907, 3908, 3912, 
and 3921; south coast of Molokai Island, surface, stations 3821 and 3837; Pailolo Channel, surface, 
stations 3860, 3861, 3864, 3867, 3886, and 3901; south of Lanai Island, surface, 3880; north coast of 
Molokai Island, surface, station 3889; vicinity Laysan Island, surface, station 3932; between Honolulu 
and Layean Island, surface, stations 3926 and 3930; vicinity of Kauai Island, surface, stations 3981 
and 4018; between Kauai Island and Oahu Islantl, surface, station 4009; west coast of Hawaii Island, 
surface, station 4037; north coast of Maui Island, surface, station 4086; Honolulu, March 30, 1902, 
surface; Honolulu market, May 8, 1902; Hanalei, Kauai, June 21, 1902, surface. 

Metapenclsus afEnie (Milne Edwards). 

Penma aflnis Kingsley, Bull. Essex Inst., XIV, 1882, 105. 
Parapenam8 nfin.is Rathhun, I'roc. U. S. Nat. Mus., XXVI,  1902, 38, and synonymy. 

Hawaiian Islands (Kingsley ). 

Metapeneeus velutinua (Dana). 

(1'1. xx, fig. 5.) 

Penma velutinus Dana, Crust. U. S. Expl. Exped., I, 604, 1852; atlas, pl. XL, fig. 4, 1855. Bate, 
Challenger Macrura, 253 (part), pl. XXXIII, fig. 1 (probably riot figw. 1" anti l"'), 1888. 

Distribution.-South coast of Molokai Inland, 23 to 134 fathoms, stations 3845, 3846, 3847, 3848, 
3849, 3860, 3853, and 3855; Pailolo Channel, 122 to 143 fathoms, sta- 
tions 3857, 3858, 3859, 3897, 4101, and 4102; Auau Channel, 21 to 28 
fathorns, station 3874; vicinity of Laysan Island, 16 fathoms, station 
3962; vicinity of Kauai Island, 40 to 233 fathoms, stations 3982, 3987, a 
and 4002; northeast coast of Hawaii Island, 63 to 107 fathoms, station 
4064; Aleunihana Channel, 176 to 49 fathoms, station 4066; north coast 
of Maui Island, 52 to 152 fathoms, stations 4071, 4077, and 4098. 

Dredged a t  Lahaina (Dana). 
Our specimens are all of medium to snlall size (58 Inm. anti under). 
Body pubescent. ltostrurri reaching to middle of second anten- 

riular segment, with ul~uall y seven spines and, sorrie distance behind, 'I". Mi.-Mehpe'se7Ls z'elut"'us. 
Petauma, utation 3897, x 46. b, 

a gastric spine, behind which there in no rarina; gastric spirit? a t  a .station 3G9, %. 
point three-elevenths or a little more than one-fourth frolrl the orbit . 
to posterior margin of carapace. Rostrum slightly ascending, straight above and convex below as is 
usual in the female, or convex above and straight below as is usual in the male. Hepatic spine in line 
with gastric spine and alrnost in a longitndirlal line with antenna1 spine. 

Eyes very large, their greatest diameter just half as long as outer n~argin of acicle. This last 
three-fourths of length of carapace. Ar~tenrlular flagella ~carcely equaling layt two jointa of peduncle. 

Outer lnaxillipeda reaching just to end of acicle. Second pair of feet exceeding antennal peduncle 
by length of fingers; third pair exceeding second by length of chela. 

Basis and ischiuln of first pair each armed with distal spine; second pair unarmed. All the 
pereiopods are furnished with an exopod, while the last two paiw as well as the outer lnaxillipeda are 
destitute of an epipod. 

Becond to sixth abdominal somites carinate, carina increasing in strength posteriorly. Telson 
falling short considerably of t,he inner uropod; armed on either side with three movable spines, which 
increase rapidly in size posteriorly, and a fixed spine which is next to the terminal spine and is inter- 
mediate in ~ i z e  beiween the first and second pairs. 

Petaama asymmetrical, the left branch longer and forming a hood which at  the tip locks over t,he 
right branch; each branch with a small curved spine a t  extremity. 

Length of carapace of fernale (station 4102) 21; of abdomen 37 mm. , 
Color, mottled with yellowish pink. 
This species has not the abdominal hump or angle shown in Dana's figure, neither does the telson 

reach as near the end of the inner branch of the tail-fan as represented by Bate. 
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Xetapenseus mogiensis (Rathhun). 

(PI. xx,  fig. 3.) 

Parupenm~s rnogiun.69 Rathbun, Proc. ( 7 .  S. Nat. Mus., XXVI, 1902, 39, text figs. f3-8. 
South coast of Molokai Island 64 fathonls, station :3851, 1 male and 1 female of medirllll size. 
Superficially has great resemblance to M. celutinwc, but the varapace is relatively shorter; sixth 

:ttdominal segment shorter, eyes smaller, less than half aa long as acicle. 

IUetapenmue richtersii (Miers). 

(1'1. xx, fig. 2.) 

P e n z u  richterro'i Miere, Zool. Alert, 564, pl. mr, fig. A, 1884. 
South coast of Oahri Island, surface, electric light, station 

3812, 1 rnale and 1 female; Pailolo Channel, surfare, electric. light, 
station 3860, 1 female. 

The rostra1 teeth may be five or nix, and in our specimens 
onlv one of them lies behind the orbit. The gastric toot11 is about 

w 
a t  anterior fourth of carapace. Rostrum higher, less acuminate 

FIG. 57.-Metapnaeua richtereli, atatiorl 
3812. Petasma, h, than shown in Miers's figure. The posterior half of the ioorth 
x m  abdominal segment, as well as the fifth and sixth segments, is 
, . -.- 

carinate; 8ixth segment terminating in a small spine. 
Antenna1 flagellum as long rn body exclusive of telson. Outer maxillipeds very much flattened 

and reaching only to end of antenna1 peduncle. 
A spine on bash of fiwt pair of legs but none on ischium; no spines on second or third pairs. 

Fifth pair of legs exceeding the fourth by the length of the dactylus. 
The petaama is symmetrical, similar to that of M. nfinis (Milne Edwards) .~  

In  a ventral view the terminal lobe on each side is followed on the outer margin 
by two lobes instead of one. 

Our largest specimen, female, measured 42.8 rnm. long, carapace 12.4. 

Xetapenmus evermanni, sp. nov. 

(Pl. xx, fig. I.) 

A stout, pubescent species, with general appearance of M. lamellalua (de 
Haan), from which it differs in a less arched and lower rostrum, only one of 
whose eight Beth is situate behind the orbit; the gastric spine farther forward 
a t  the anterior two-fifths (rostrum exclusive) instead of a t  the middle of the 
carapace; a longer outer maxilliped, which exceeds the acirle by length of ' 
dactylus; the sternum of the female, while possessing a pair of spines between "IG. 58.-Metapensu8 

ez~evmnanni, station 3849, the bases of the feet of the serond pair, and a single spine between those of the 
fourth pair, has also a spine between the feet of the fifth pair. 

All the legs are providetl with exopotls, only the first to  third pairs with epipods. 
Dimen&ons of female type.-length of carapace and rostrum 18.5, of abdomen 40 mm. 
!fype localit!/.-One specimen only was obtained on the south coast of Molokai Island, 73 to 43 

fathoms, station 3849 (Cat. No. 30539). 

Solenocera lucseii Bate. 

(PI. xx, fig. 9.) 

Solenocera Lucaaii Bate, Ann. Mag. Nat. Hist. (5),  VIII,  1881, 185. 
Philbnicus lucaaii Bate, Challenger Macrura, 277, pl. XI,II, fig. 4, 1888. 
Pleoticus 11rcnsii Bate, Challenger Macrura, p. lxii and 939, 1888. 
DiRtrihution.-South coast of Molokai Island, 73 to 43 fathoms, station 3849, 1 male; vicinity of 

Kauai Island, 55 to 50 fathoms, station 3987, 1 male. 
- - - - - - - - -- 

aKishinouye, Jour. Fi~heries Bureau, Tokyo, VIII, 1900,pl. vrr, flg 5. 
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I think that this species should not be removed from Solmor~m, the antennular flagella not differing 
essentially from those of 8. aiphonotzros (Philippi), a species which 1). lueaxii strongly reselnbles. I n  
our largest specimen, 45 nlrn. long, the median carina in not continuetl behind the gastric region; 
dorsal spines 6-7, three of which m tar id behind the orbit (none behind the gastric region), no branchi- 
ostegal spine, though the c a ~ i n a  leading to that point is strongly developed; eyes reaching beyond 
rostrum; .the flagella of the antennulaas long as the carapace less the rostrnm, the larger one hollowed 
or longitudinally folded, and in the groove thus formed rests the more slender flagellum. 

The cnrina of the third abdominal seguient is less sharp than on the ~ucceeding segments. The 
telson is sharp-pointed (Bate describes it  as truncate, but in his single specirrien the tip was probably 
broken off), falling short considerably of the end of the inner branch of the tail-fan. 

The petasma is narrower than in 8. aiphonoccroa, its distal half is trilobed on the ventral edge, the 
two most d i ~ t a l  lobes ciliated. 

Length of carapace, male (station 3849), 14 nirn., of abdonien 31 mln. 
The type specimen was 100 mm. long, which limy account for the difference of some of its 

characters. 
Haliporus equalis Bate. 

Haliporus equrclia Bate, Challenger Macrura, 285, id. XLI, fig. 1, 1888. 
Haliporua :r,qutrlG Wood-Mason, Ann. Mag. Nat. Hiat. (6), VIII, 1891, 277; Alcock, Desc. Cat. 

Indian Deep-Sea Crust. Dec. Macr. Anom., 23, 1901. 
Di8tribution.-Kaiwi Channel, 335 to 460 fathoms, stations 3470, 3471, 3474, 3475, 4106, 4107, 4108, 

4110, and 4112; vicinity of Kauai Island, 165 to 500 fathoms, stations 3988, 3989, 3997, 4022, 4028, and 
4029; vicinity of Modu Manu, 293 to 1,059 fathoms, stations 4153, 4157. and 4166. 

The median carina of the carapace is fairly distinct until near the posterior border; a low tubercle 
just in front of t h i ~  border. 

I n  some of the specimens the telson equals or somewhat exceeds the endopod of the tail-fan. 

Haliporus modestus (Smith). 

(PI. xx, fig. 4.) 

Hymenopmm~a modeattrrr Rmith, Proc. U. S. Nat. MIIS., VIII ,  1885, 183. 
Dietribution.--South coast of Oaliu Island, 183 to 280 fathoms, stations 3813 and 3920; vicinity of 

I ~ y s a n  Island, 97 to 163 fathoms, stations 3938 and 3947; west coast of Hawaii Island, 198 to 147 
fathoms, station 4046; north coast of Maui Island, 143 to 220 fathoms, stattona 4079 and 4081; Pailolo 
Channel, 122 to 143 fathoms, stations 4101, 4102, and 4103; northwest coast of Oahu Island, 154 to Z51 
fathoms, stations 4114 and 4121. 

I have not seen the type of If. modestus (Smith) from off Delaware Bay, 156 fathoms, but the 
description agrees in all essentials wit-h the Hawaiian specimens. 

The rostrum averages one-third the length of the carapace proper; of the seven dorsal spines, 
four may be on the carapace and t,hree on the rostrum, or vice versa. 

The upper of the antennular flagella equals in length the carapace (including rostrum) and the 
first two abdominal somitea; the lower one equals the carapace and rostrum. 

The antenna1 flagellum may atfain three times the length of body. 
The inner lamella of the tail-fan, though shorter than the telson, reaches preceptibly beyond it. 
The leavea of the petasma are very broad, extremity oblique and three-lobed; a longitudinal plait 

divides the middle lobe. 
Dimensions.-The largest specinlen, a female (station 4101), measures 26.3 mm. on the carapace 

and 63.5 along the abdomen. 
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Aris teus  semidentahus Bate. 

(PI. xrx, fig. 1.) 

Aetewc sernidenintc~s Bate, Ann. Mag. Nat. Hiet. (5), VIII,  1881, 189; Illus. 7~01.  Investigator, 
Crust., pl. XLIX, fig. 3, male, 1901. 

Hemipalxu8 semidentatus Bate, Challenger Macrura, 305, pl. XLIX, fig. I ,  fernale, 1888. 
Aristaue aemid~ntcri?~a Wood-Mason, Ann. Mag. Nat. Hist. (6),  VIII,  1891, 280; Alcock, Iksc. 

Cat. Indian Deep-seacrust. Dec. Macr. Anom., 31, 1901. 
Distribution.-Kaiwi Channel, 295 to 442 fathoms, stations 3470, 3472, 3474, 3475, 4105, 4106, and 

4108; south coast of Oahu Island, 228 to 337 fathorns, stations 3815,3910, 3911, 3916. and 3917; vicinity 
of Kauai Island, 165 to 500 fathoms, stations 3988, 3989, 4015, 4016, 4020, 4021, 4022, and 4025; west 
coast of Hawaii Island, 382 to253 fathorns, station 4041; north coast of Maui Island, 267 to 283 fathoms, 
station 4085; northeast approach to Pailolo Channel, 308 to 306 fathoms, station 4088; north coast of 
Molokai, 328 to 809 fathoms, stations 3887 and 3892. 

The rostrum of the female in Hawaiian specimens is usually shorter than the carapace, varying 
from about eight-ninths to just the length of the carapace. The acicle, on the other hand, runs some- 
what longer than in the Indian form, itn length being contained about one and a half times in the 
length of the carapace of the female, one and a fourth times or less in the male. 

Color (from notes by the collector).-Rostrum, basal parts of an tmnz ,  legs and sides of thorax, 
vermilion to orange vermilion. L e e  punctate with burnt carmine. Dorsum of carapace, Payne's 
gray to purple, the viscera showing through. Eyes black, showing irideecent yellow. Abdomen light 
opaque pink except joints (articulations), which are yellowish salmon pink. Telson carmine or 
yellowish carmine. 

Benthesicymus invest igatoris  Anderson. 

Benthegicymus ini~estigatoria Anderson, in Alcock and Anderson, Ann. Mag. Nat. Hist. ( 7 ) ,  111, 
1899, 282; Illus. Zool. Investigator, Crust., pl. xr,~, fig. 2, 1899; Alcock, Desc. Cat. Indian 
Deep-Sea Crust. Dec. Macr. Anom., 44, 1901. 

Distribution.--South coast of Molokai Island, 222 to 498 fathoms, station 3824; north c-oast of 
Molokai Island, 552 to 809 fathoms, station 3887; vicinity of Modu Manu, 222 to 1,059 fathoms, stations 
3977,3979,4153, and 4166; vicinity of Kauai Island, 339 to 703 fathoms, station8 :3985, 3989,3997,4013, 
4014, 4019, 4022, 4028, 4029, 4137, 4139, 4140, 4141, and 4187; Kaiwi Channel, 395 to 470 fathoms, 
stations 4109, 4110, 4111, 4112, 4113. 

There are two teeth on the dorsal margin of the rostrum, beaides the acuminate tip; behind the 
posterior tooth, there is a very small rudiment of a movable spine. 

The carina of the fifth as well as of the sixth abdominal segment ends pos- 
teriorly in a small spine. Sixth segment twice a8 long as tifth. 

Color.-Carmine. 
Length of l~rgeat  specimen, female (station 41101, 86 mm., carapace 32.2 mm. 

I I Bentheeicymulr laciniatue, sp. nov. 

w (PI. XIX, fig. 3.) 

Allied to R. cremtua Bate (Challenger Macrura, 329, pls. LIV and LV, 1888). 
Two, instead of three, teeth on the dorsal surface of the rostrum. Median 

FIQ.~.-Bent~@h~mua carina of carapace not evident behind gastric region. No hepatic c pine. 
ladnlatue, type, pos- 
terior half of telaon, Fourth eegment of abdomen spinulous or Iaciniate on posterior margin; the 
x '24. spinules irregular, but increasing in wixe toward the middle; a uhort, transverse 

across middle of segment; behind it a median groove terminating in 
a prominent bnt short spine. 

Telson armed with three spines on each side on the posterior half, lxsitles the pair a t  the 
extremity. 

First joint of antennula longer than eye-stalk; upper flagellum at  l a ~ t  as long  at^ carapace, includ- 
ing rostrum and first segment'of abdomen; lower flagellum wtill longer. Theue flagella are incomplete 
in  all the specitnens. 

Acicle lees pointed than in B. crenatus; flagellum one and a half times as long as body. 
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Dimensions.-Female, length of 'mapace 48 nim., of abdomen 103 mm. 
Dktribution.-Vicinity of Kauai Ieland, 724 to 1,314 fathoms, ~tatione 4018 (type locality), 4183, 

and 4185. Cat. No. of type, 30540. 

Benthesicymus moratus Smith. 

Benthesicym.~? sp. indet., ~ m i i h ,  Itept. U. S. Fish Commr. for 1882, 397 [53], pl. x, figs. 3, 4, 5, 
1884. 

Bentheaicymus? moratus Smith, Rept. U. S. Fish Commr. for 1885, 694 [N], l8M. 
Vicinity of Kauai Island, 1,000 to 1,314 fathoms, station 4185, one male and one female, in poor 

condition. They agree very well with Smith's dmcription (I have seen no At1ant.i~ specimens) except- 
ing that in the larger, a male about 95 mm. long, the third pleonic segment is not carinate, although 
in the small female (about 55 mm. long) it  is obscurely so in the  posterior half. 

Benthonectes fllipes Smith. 

Benthonectesflipes Smith, Proc. U. S. Nat. Mus., VII, 1885, 509; Rept. U. S. Fish Commr. for 1885, 
692 [88], pl. X ~ I I I ,  figs. I ,  l a ;  pl. XIX,  fig^. 1, l a ,  lb, 1886. 

Vicinity of Kauai Island;508 to 703 fathoms, station 4187; one male. 
In this specimen the rostrun~ h a  only one well-developed dorsal spine. I n  place of the posterior 

one in  the figure there is a minute spinule which nlay represent an,aborted spine. 

Qennadas parvus Bate. 

Gennadusparvus Rate, Ann. Mag. Nat. Hist. (5), VIII,  188f, 192; Challenger 
Macmra, 340, pl. LIX, 1888. Alcock, Desc. Cat. Indian Deep-sea C'rust. 
Dec. Macr.  anon^., 46, 1901. 

Vicinity of Modu Manu, 636 to 850 fathoms, station 4154, one female. 
This specimen has the charac- 

pan>ue, s t a t i o n  
teristic thelycum described by 41M, 

x ti*. 

Gennadas propinquur, sp. nov. 

Between Erben Bank and Kaiwi Channel, two 
specimens, male and female; were taken in the inter- 
mediate tow-net a t  100 fathoms, which are vary close 
to G. p a w  Bate, but the thelyculr~ of the fel~rale is 

FIG.  61.-Umnn<fae propinquus, type.  a, Petasma, x 12. 
different from that described by Alcock (loc. cit.). 

b, Thelycum, x 2%. A small species (about 32 nim. long), with the 
rostra1 and the gastric: spine very slender, the oph- 

thalmic spine slender, the antennular peduncle with surface pubescent. 
The thelycum shows a large subtriangular shield between the baaes of the feet of the third pair, 

followed bv a narrow transverse plate and then bv a subcordate disk between 
feet of fifth pair. 

The petasma in general form ir similar to that of (:. partrus Bate (op. cit., 
pl. LIX, fig. pp.), but is differently laciniated across the Aiststl end. 

A mutilated fernale from vicinity of Kauai Island, 478 to 455 fathoms, 
ahtion 4029, is probably the same species. Cat. No. of type, 30541. 

Clennadas, sp. 

One very   oft and damaged male from vicinity of Kauai Island, 1,000 to ' FIG. 62.-~ennadns, sp., sta- 
1,314 fathoms, station 4185, might pass for U .  borealis b t h b u n ,  but the tio"41f% pehqma, * 4. 

Petaema is larger than in that species, and the truncate lobe seen a t  the 
middle of its distal end (Harriman Alaska Exped., X, 1904, 148, fig. 8Ua) is replaced I)y a convex 
margin. The antenna1 scale appears to be narrower, but is incomplete. 
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Sicyonia l ~ v i s  Bate. 

(PI. xx, fig. 7.) 

8iqonnin. I& Bate, Challenger Macrura, 298, pl. X L I I I , . ~ ~ ~ .  5, 1888. 
Distribution.-Pailolo Channel, 138 to 140 fathoms, station 3859; vicinity of Kauai Island, 233 to 

40 bthoms, station 3982; three specimens in all. 
Bate's single specimen was taken by the Challenger north of New Guinea in 150 fathoms. Our 

specimens agree fairly well with his description and figure. There is, however, no acute tooth below 
the orbit, but a very rounded one. The rostrum of only one is perfect, and that is a little different 
shape from Bate's figure-the tip is more broadly rounded and there are four teeth above and three 
terminal. 

Sicyonia longicauda, sp. nov. 

(Pl. xx, fig. 6.) 

Surface covered with very short setre, easily rubbed off. 
Roatrum reaching beyond the eye-stalks, as far as the end of the first antennulary segment; 

strongly ascending; armed with three spines above, the posterior of which lies a little behind margin 
of orbit; tip oblique truncate, with three projections, a tooth between two spines. Dorsal carina pro- 
longed nearly to posterior margin of carapace, armed with two strong teeth, one gastric and one car- 
diac, about t& fardistant from each other as the anterior one is from the spine at bme of rostrum. A 
strong hepatic spine. 

Abdomen sparingly sculptured; a strong sharp dorsal carina which forms an acute tooth on the 
first segment ancl ends in a similar tooth on the sixth segment; this segment unusually long, nearly 
twice as long as fifth. Telson longer than sixth segment, channeled above, a pair of lateral spines 
not far froithe tip. 

Eyes very large, horizontally flattened. Bmal segment of antennule armed with two slender 
spines on its outer border. Flagella no longer than the second segment of the peduncle. 

The peduncle of the antenna scarcely reaches the middle of the scale; flagellum, to last three 
aegmentsbf abdomen; baa1 segment armed with a strong outer spine. 

Stenrum armed with a flattened spine which arises between the bases of the legs of the fourth 
pair, but extends forward in advance of the bases of the third pair. 

Both branches of swimming fan shorter than telson; outer branch shorter than inner. 
Length 78; carapace 28 mm. 
This species can be distinguished by i b  elongate sixth abdominal segment. 
IAatrihi~twn.-No species of Acyonia has hitherto been found in a depth of more than 200 fathomp. 
Kaiwi Channel, 295 to 351 fathoms, stations 3467, 3472, 3475, 3476, and 4105; south coast of Oahu 

Island, 228 to 330 fathoms, stations 3815, 3907, 3908, 3909, 3914, 3916, 3917, 3918, a n t  3920; Pailolo 
Channel, 256 to 311 fathoms, station 3865 (type locality), 3866, 3867, 3883, 3884, 33898, 3899, 3900, and 
3901; vicinity of Kaoai Island, 53 to 324 fathoms, stations 4002, 4130, 4132, and 4134; north coast of 
Maui Island, 202 to 267 fathoms, stations 4081, 4082, 4083, arid 4084; northeast approach to Pailolo 
Channel, 272 to 290 fathoms, stations 4095, 4096, and 4097; southwest comt of Oahu Island, 192 to 352 
fathoms, station 4122. Cat. No. of type, 30823. 

Family SERGESTIDX. 

Sergestes tenuiremis Kriiyer. 

,%geates tmuiremis Kriiyer, Kongel. Danske Viden~k. Selsk. Skr., 5 Raekke, naturvidensk. math. 
afd., IV, 1859, 255 and 278, pl. IV, fig. Ila-b. Hansen, Proc. Zool. Soc. London, 1896, 949 
and 951. 

Between Erben Bank and Kaiwi Channel, station 3803, 50 fathoms, in open intermediate tow-net, 
one specimen. 
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Sergeetes robuatue Smith. 

(Pl. XVIII ,  fig. 1.) 

Sergestm, sp., Smith, Proc. U. S. Nat. Mus., 111, 1881, 445. 
Sergeatea robwtus Smith, Bull. Mus. Cornp. Zool., 1882, X, 97, pl. XVI, figs. 5 4 ;  Rept. U. S. Fish 

Commr. for 1882, 416 [72], pl. VIII, figs. 3-6b (1884); Rept. U. S. Fish Commr. for 1885, 
697 [93], pl. xx, fig. 6 (1886). Hansen, Proc. Zool. Soc. London, 1896, 949. 

Xergeates b.isulcatux Wood-Mason, Ann. Mag. Nat. Hist. (6), VII, 1891, 190; (6) VIII,  1891, 353. 
Faxon, Mem. Mus. Comp. Zool., XVIII, 1896, 210, pl. LII. Hansen, Proc. 2;001. Soc. Lon- 
don, 1896, 949. Alcock, Illus. 2001. Investigator, Crust., pl. L, figs. 1-16, 1901; Desc. Cat. 
Indian Deep-Sea Crust. Dec. Macr. Anom., 49, 1901. 

Sergedea phorau Faxon, Bull. Mus. Comp. Zool., XXIV, 1893, 217. 
Dietri6ution:-Kaiwi Channel, 313 to 460 fathoms, stations 3470, ,3471,3473,4106, and 4110; vicinity 

of Kauai Island, 275 to 368 fathoms, stations 4025; west coast of Hawaii Island, 382 to 263 fathoms, 
station 4041. 

Of the above specimens two only from stations 4106 and 4110 correspond. to the typical form; the 
others differ only in having a small but distinct hepatic spine; the presence or absence therefore of 
this spine can not be considered a specific character. 

There i~ no indication on the labels that the specimens did not come from the depths cited. 

Sergestes edwardsii Kriiyer. 

Sergeales EdwardRii Kriiyer, Kongel. Danske Vidensk. Selsk. Skr., 5 Raekke, naturvidensk. math. 
afd., IV,  1859, 246, 277, pl. lr, fig. 9a-k. 

Serge~tes etl~ticcrdsii Fnxon, Mern. Mus. Comp. Zool., XVIII, 1895, 212, pl. t r ,  figa. 1-1e. Wrhapa 
not S. halia Faxon. (See EIansen, p. 962.) 

Serge~tes edwardai Wansen, Proc. Zool. Soc. London, 1896, 950 and 961. 
Two small specimens were taken in 50 fathoms in the open. intermediate tow-net a t  station 3806, 

between Erben Bank and Kaiwi Channel. 

Sergestee oculatua Kriiyer. 

&rgestea oculatus Kriiyer, Kongel. Danske Vidensk. Selsk. Skr., 5 Raekke, naturvidensk. math. 
afd., IV, le69, 243 and 277, pl. 111, fig. 5n:f. Bate, Challenger Mai~nira, 406, pl. r,xxrv, fig. 1, 
1888. Hansen, Proc. Zool. Soc. London, 1896, 950 anti 9CX3. 

&tribution.-Between Honolulu and JAaysan, surface, sbtion 3929; vicinity of Kauai Island, sur- 
face, station 3981; west coast of Hawaii Island, ~urface, station 4037; 4 specinlen~ in all. 

Specimens about 12 and 13 mm. long. 
Recorded by Bate from 5' south of Hawaiian Islandn, and near the Hawaiian Islands. 
According to Hansen this is the Mmtigopu~ of 8. edujurtlaii. 

Sergestes parvidens Bate. 

Sergeatex parvidena Bate, Challenger Macrura, 409, pl. IJXXIV, fig. 3, 1888. Hansen, Proc. 2001. 
Soc. London, 1896, 950 and 964. 

North of Hawaiian Ialand~ (Bate). 
According to Ortmann and Hansen R. yonng stage of S. trigilm Stimpson. 

Sergeetes armatus Kriiyer. 

~!geates armatus Kriiyer, Kongel. Danske Vidensk. Selsk. Skr., 5 F k e ,  naturvidensk. math. 
afd., IV, 1859, 360 and 279, pl. III, figs. 6a-e. Bate, Challenger Macrura, 401, pl. LXXIII, fig. 1, 
1888. Hansen, Proc. 2001. Soc. London, 1896, 950 and 966. 

Between Erben Bank and Kaiai  Channel three specimens, taken in surface tow-net. The largest, 
about 17 mm. long, beam a spine on each of the first five abdominal segments, while the otQer two 
specimens, each about 10 mm. long, have spines on the second to fifth swments. 

Recorded by Bate, north of Hawaiian Islands, latitude 30° 22' north, longitude 164O 56/ west, and 
also between Honolulu and Japan. 
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Sergestes  ven t r iden ta tus  Bate. 

Sergesta ventridentatus Bate, Challenger Macrura, 431, 1888. Hansen, Proc. Zool. Soc. London, 
1896, 951. 

North of Hawaiian Islands (Bate). 

Leucifer acestra  (Dana). 

Lucifer acedra Dana, Crust. U. S. Expl. Expeci., 1, 671, 1852; atlas, pl. xr,rv, fig. 9a-i, 1855. 
Faxon, Mem. Mus. Comp. Zool., XVIII,  1895, 214 and Hynonymy. 

DiR1ribution.-Between Erben Hank and Kaiwi Channel, 50 fathoms, station 3803; between Hono- 
lulu and Laysan Island, surface, station 3926; vicainity of Kauai Island, surface, station 3981 ; Hawaii 
(Bate). 

Family CRAGONIDZ. 

Pontophilus  gracilis Smith. 

Pontophilw, gracilis Smith, Ball. Mus. Comp. Zool., X, 1882, 36, pl. VII, f ie .  2 3 a ;  Rept. IJ. 5. Fish 
Commr. for 18fL5, 654 [5O], pl. xr, fign. 1-2, 1886. Alcock, Desc. Cat. Indian Deep-sea Crust. 
Dec. Macr. Anom., 115, 1901, and Hynonymy. 

Distribution.-South coast of Molokai Islancl, 430 to 371 fathoms, station 3826; between Honolulu 
and Kauai Island, 508 to 5.57 fathoms,  tati ion 4007; vicinity of Kauai Island, 986 to 804 fathoms, stations 
4018, 4021, and 4137; west coast of Hawaii Island, 670 to 697 fathoms, stations 4036 and 4039; vicinity 
of Modu Manu, 762 to 1,059 fathorns, stations 4153 ant1 4157. 

The specimens do not exceed 30 mm. in length. 

Pontophilus  modumanuensie, sp. nov. 

A small species, represented by only one spec~ime~i from vicinity of Modu Manu, 293 to 800 fathoms, 
station 4166 (Cat. No. 30543). 

Carapace with rostrum as long as first three and a half segments of abdomen. 
Rostrum long, slender, ~piriiforrri, exceeding eyes a little but 

not nearly reaching end of first antennular segment; armed on basal 
half with two spines on each ~ i d e .  

Two xnedian spines just behind the rostrum, the anterior the 
smaller. Median tarina   topping ahort of posterior margin of cara- 
pa(-e. Two lateral c-arinx; the upper unarmed and continuous with 

Pro. BB~-Po12.ioph~u8 n o d u ~ ~ ~ -  the side margins of the rostrum; lower carina very short, terminating 
eis, type, carapace and antenna] anteriorly in a spine which is slightly behind the posterior median 
region, x 4#. spine. A small antennal, a long branchiostegal spine. 

Abdomen almost smooth, punctate, t e l~on  wanting. 
Eyes light reddieh-brown in alcohol. 
Baaal spine of antennula very slender and reaching nearly to end of first antennular segment; 

peduncle not reaching middle of acicle; third segment half as long as second; flagella half as long as 
carapace (rostrum inclusive) ; outer flagellum a little thicker and shorter than inner. Scale of ?nte"na 
also about half as long as carapace, its spine exceeding blade. A small spine on outer side of second 
antenna1 segment; peduncle reaching to rniddle of second antennular segment; flagellurn nearly as 
long aq body . 

The maxillipeds overreach the acicle by one-fourth length of their last segment. 
The first pair of legs reach just to  end of acicle; the second pair halfway along rnerus of first pair; 

third pair exceed acicle with last two joints; fourth pair reach just to end of acicle; fifth pair about 
same length, tip broken. 

Length of carapace and rostrum 5.3 nun., length of abdomen, telson excluded, 10.6 mm. 
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Egeon orientalis Henderson. 

(Pl. xx111, fig. 3.) 

,Egeon orientali,~ Henderson, Trans. Linn. Soc. London (2), Zool., V, 1893, 446, pl. XL, figs. 16, 17. 
Ilistl-ibution.-Vicinity of Kauai Island, 286 to 399 fat horn^, station 4021, 2 females; vicinity of 

Modu Manu, 293 to 800 fathoms, station 4166, 1 female. 
The rostrum is distinctly biepinose, with a smaller spine either sitle a t  base. Median carina with 

five spines, of which the middle one is somewhat smaller. First or upper lateral carina 7-spined, 
second row 8 to 10-spined, lower row 6-spined, including the antero-lateral spine. The spines of the 
two lower TOWS diminish in size posteriorly, and the spines of the lowest row end halfway back on 
the carapace. 

The first, fifth, and sixth abdon~inal so~nites have each a pair of submedian c~rinse; the second, 
third, and fourth somites have each one ~nedian rarina; the first, second, third, and fifth somites have 
two lateral carina: on each side; the fourth sornite three lateral rarinli. on each side; the sixth somite 
one carina on each Ride. The six carina: of the first ~o ln i te  and the median carina of the second 
somite end anteriorly in a spine; the median cariua of the fourth enmite and the submedian pair of 
the fifth and sixth somites terminate posteriorly in a spine, while the submedian keels of the sixth 
aomite have alao a spine at  their posterior third. 

Henderson describes the second, third, and fourth seglneuts with only a single lateral keel; but 
his figure contradicts this. No rostral spines or teeth are shown in the figure. 

Egeon habereri (Doflein). 

Pontocark hahereri Doflein, Abh. math.-phys. C1. k. bayer. Akad. Wiss., Miinchen, XXI, 1902, 
620, pl. I, figa. 4 and 5, text fig. A. 

DUribution.-Pailolo Channel, 127 to 138 fathoms, stations 3857 ( 1  male) 
and 3858 (1 fen~ale). 

Female larger than male; carapace 11.8 mm. long, abdomen about 
32 mm. 

The median cltrina of the male is four-toothed, of the female five- 
toothed. Besides the two main rostral teeth, there is a very small one on 
either side a t  the baae. 

Of .the antennular flagella in the female, the outer is not more than half 
thick as the inner. 

Family KHYNCHOCINETIDZ. I \ 
Bhynchocinetes rugulosus St,irnpson. I I 

Rhyn,chocinete.~ rugvloxus Stimpson, Proc. Phila. Acad. Nat. Sci., XI I ,  . 
1860, 36 11051. 

.P Rhyrrchocinetem t!ypun Borradaile, in Willey, Zool. Results New Britain, PIG. 6.i.-Rhynrl~oclndes rug- 

ek. ,  pt. IV, 415, 1900. ' rclonwr. a, Carapace and 
antenna1 region, x Q. b, 

French Frigate Shoal, 17 to 173 fathoms, station 3970, one small speci- Rostrum, x 46. 
men about 16 mm. long. 

Roetral formula +;. Stimpson's type from Port Jackson, Australia, was 2 inches long, and had 
three instead of four teeth near tip of rostrunl above and twelve teeth below. The last two segments 
of the abdomen of the Hawaiian specimens are noticeably longer than in the Chilean specimens of 
K .  typus collected b y  the U. 8. Exploring Expedition. Owing to the very great difference in the size, 
i t  is impossible to compare the ruga: of the carapace. I t  niay appear that  the Hawaiian form represents 
an undescribed species. 

F. C. B. 1903, Pt. 3-10 
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I'amily LYSMATIDX. 

Proceesa procesea (Bate). 

(PI. XTII, fig. 6.) 

Nika procewa Bate, Challenger Macrura, 527, pl. xcv, 1888. 
Distribution.-Houolulu Reef, May 8, 1W2; Auau Channel, 21 to 43 fathoms, stations 3872 and 

3874. Six specimens in all. 
The rostri~m is compreased, carinate, as long as eye, extremity oblique, hiepinose, a shorter spine 

above, longer one l)elow, a few hairs between. 
The eyes are very large, flattened, ant1 have a small but distinct and dark-cbolored ocellus on the 

border of the cornea and rnainly outlined against the petluncle. The antennular veduncle is as long 
as the acicle; the antennal peduncle reaches just to end of basal joint of antennular peduncle. 

The outer maxilliprd and the simple foot of the f i r ~ t  pair exceed the acicle by length of their last 
segment, while the cheliped of the fir& pair is barely as long rn the acicle. 

Feet of second pair unequal; right foot exceeding acicle by half its rnerus besides carpus and 
chela, merim feebly subdivided, carpus with about 65 segn~ents; left foot exveeding acicle by length of 
chela and nearly all the carpus, mews also feebly srgmentecl, carpus with thirty subdivisions. 

A upecimen fro111 station 3876 presents a curious variation; the small upper spine of the rostruni is 
found much farther back, a t  the middle of the rostrum, which fro111 that point tapers anteriorly in a 
long acuminate spine. 

Procesea hawaiensie  (Dana). 

,Wka 7lawaiensia Dana, Crust. U. 8. Expl. Exped., I, 538, 1852; atlacr, pl. XXXIII, fig. 7a-7t, 1855. 

Lahaina, Maui (Dana). 
According to Dana the rostrunl is shorter than the eyes and broader than long; the antennular 

peduncle longer than acicle; antennal peduncle nearly as long as acicle. Carpus of feet of second pair 
with eleven joints. 

- Family HIPPOLYTIDX. 

Hippoly te  a c u t a  (Stimpson). 

(PI. XXIV, fig. 3.) 

Virbius ncutwr Stimpson, Proc. Acad. Nat. Rci. Phila., XII ,  1860, 104 [35]. 
Reef in front of Honolulu, August 16, 1901, one ovigerous female; one additional ovigerous female 

without label was taken in 1901. 
These agree very well with Stimpson'~ description, except that the telson is armed domally with 

only two pairs of aculei. 
Hippolysmata  acicula, sp. nov. 

(PI. XXIV,  fig. 6.) 

Differ8 from H.. littala Stimpson, of which I have seen no examples, in the longer antennal scale, 
which exceeds considerably the antennular peduncle and is nearly as long as the carapace, rostruni 
excluded; in  the outer nlaxilliped exceeding the acicle by only the half of its terminal joint; in the 
greater nutnber of segmenb (29) of the carpus of the seconcl pair of feet. 

The rostra1 formula is the rostrum reaching to the distal third, as in the largest specimen, or 
to the end, as in sn~aller specimens, of the penult segment of the antennr~lar stalk; two teeth are on 
the carapace, the posterior in front of mitldle. The antennal flagellum is sometimes nearly twice as 
long aa body; in  the largest specirnen i t  is broken off. 

Dimeneiorta.-Female type, length 27.8, length of carapace with rostruni 9.8, without rostrutn 6.8, 
length of acicle measured on outer margirl 5.8 ninl. 

Distribution.-Vicinity of Kauai Island, 7 to 148 fathoms, station 3999,l female type (Cat. No. 30544); 
Honolulu, from bottom of tugboat, July 3, 1902, 4 specimens. 
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Hippolyemata paucidens, sp. nov. 

(Pl. XXIV, fig. 4.) 
A smaller species than the last. 
Rostra1 formyla A; teeth smaller, two behind the orbit, the posterior one at  the anterior third of 

the carapace or farther forward than in preceding species. Rostrum barely reaching end of first anten- 
nolar segment. Acicle shorter than in 11. ~.zcicula, not two-thirds length of carapace, rostrum excluded. 
Outer maxilliped exceeds acicle by three-fourths of its tern~inal joint. Twenty-three segments in 
carpus of second pair of feet. From If. zittntcz our ~pecies is distinguished by its shorter rostrum and 
fewer teeth. 

L)ilttenaions.-Female type, length 18, length of carapace with rostrum 6.2, without rostrum 4.5, 
acicle (outer margin) 2.6 mm. 

Distrib7~tion.-Honolnlu, 1901; Waikiki beach, Bugust 14, 1901 (type locality); Layaan, May, 1902; 
10 specimens in all. Cat. No. of type, 25411. 

Spirontocaris marmorata (Olivier). 

P a l ~ m o n  mnmoratus Olivier, Rncycl. Moth., Hist. Nat., Insectes, VIII, 665, 1811; atlas, XXIV, 
pl. 319, fig. 3, 1818. 

Alpheus marmoratua Lamarck, Hist. Anirn. sans Yert., lT, 205, 1818. 
Hippolyte mai-morntus Milne Edwards, Hist. Nat. Crust., 11, 379, pl. xxv, f i e .  8 and 9, 1837. 
Hippol!/te gibheroaus Rlilne l<dwards, Hist. Nat. Crust., 11, 378, 1837. 
Hippolytc gibbosus Streets, Bull. U. S. Nat. ~Mus., No. 7, 1877, 119, and synonymy. 
Hippolyte gibherosn de Man, Arch. f. Natur., LIII,  1887, pt. 1, 533. 
Hippolyte wlnrmorah de Man, loc. cit. 

Honolulu, 1901; Honolulu Iteef, May 8, 1902; Oahu, Dr. T. H. Streets, U. S. Navy; Oahu, Sharp. 
Hawaiian Islands (Randall, Gibbes); 3 fragmentary specimens, T. Nuttall, collector, in 'Philadel- 

phia Academy of Natural Sciences. Hawaiian Iulands (Dana). . 
The difference htltweer~ the ~pecies murmorcrta and gihbclroxa .seems to consist solely in the length of 

the outer niaxilliped, which I am inclined to think is dependent on maturity. I n  the limited series 
before me, ~pecimens about 57 irim. long have the terminal joint of the niaxilliped greatly elongate, 
exceeding the acicalr by half itu length. In  a specinlen 41.5 111111. long (Oahu), the maxillipeds reach 
just to erid of acicle; in specimens about 22 mm. long, a little past middle of acicle. 

Specimens of a very young hippolytiti were taken at  the surface on t h ~  south coast of Oahu a t  
stations 3812 and 3921. They average about 7 mnl. in length and are probably the young of 
A'. marmorata. 

Spirontocarie kauaiensie, sp. nov. 

(Pl. XXIV,  fig. 5.) 

Dorsal carina occupying three-fourths of the carapac8e, arrned with three large spines, of which one 
is behind the orbit and two above the eyes. The anterior one nray stand in front of eyes. Bostrum 
one and two-thirds times as long as carapace, carved strongly upward, arnied with 8 spines below; 
one subterminal al~ove. A utrong antennal spine. Pleon s~nooth; ~ i x t h  rrrore than twice as long as 
fifth seg~rient and a little longer than telson, which has two pairs o f  lateral ~pinules. Eyes large. 
Second and third antennular seg~rrents very short, subequal; lSa~al scale not exceeding first segment; 
peduncle reaching to nriddlt~ of acivle; longer flagellum a t  least as long as pleon. Acicle just as long 
as rarapace; antennal prdunc4e reaching to enti of ucco~rd antennular segment. The outer ~naxillipeds 
reach past ~niddle of a(-icle; f int  pair of trunk legs, to end of antennal peduncle; ~econd pair end half- 
way between tip of ~riaxilliped and tip of ~ c ~ l e .  The outer nraxilliped is provitled with an exopod and 
epipod; the first and secontl trunk legs only with an epipod, all destitute of exopods. 

Dimmiom.-Female, length of carapace 8.7, rostrum 17, abdomen (telson excluded) 26 mm. 
Diatv.ib~(tion.-Vicirlity of Kauai Island, 55 to 362 fathonis, stations 3986 and 3998 (type locality); 

northwest coast of Oahu Island, 216 to 251 fathoms, station 4121- 4 specimens in all. Cat. No. of 
type, 30545. 

This species, by having three teeth a t  the base of the rostrum and in the elongate sixth segnient 
of pleon, resembles S. tride~ra Rathbnn, but that speries has the rostrum shorter and more horizontal 
and the third abdominal segment subcarinate. 
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Spirontocaris profunda, sp. nov. 

(1'1. xxrv, fig. 10.) 

Carapace stout, carinated in itR anterior two-thirds. Rostrum slender, about one-third as long as 
carapace, not reaching end of first antenntilar segment, horizontal; dorsal spines two, the posterior 
one in line with the supraorbital spine and just in advance of the lime of the orbit; one spine below, 
near the tip, which is acuminate. Anterior margin armed with three spines, one sopraorbital, one 
antennal, one much smaller a t  the antero-lateral angle. 

Antennular peduncle two-thirds rw long as carapace, firnt segment twice as long as second, which 
is three times as long as third; ba-~al scale reaching nearly to end of first segment, which last has on 
ita distal margin a spine a t  the outer angle and two ~ e r y  slender onea ahovc,; antero-external angle of 
second segment armed with a slender spinfa, of third segment with two  spine^. Flagella about a+~ long 
as peduncle. 

The antennal scale exceeds the antennular pedunc%le, its Ir)lade is oblique and overreaches the 
spine; the peduncle reaches to the end of the second antenriular segment. Flagellum as long as the 
body less the telson. 

Outer maxillipeds  tout and very long, extending beyond acicle by length of last joint and nearly 
half of the penult. They are without exopod, but have an epipod as have also the first three pairs of 
trunk legs. The stout first pair extend to middle of terminal joint of niaxilliped; the second pair are 
a little longer than the first; carpus of nine segments. 

Fifth and sixth abdominal somites arrned with a postero-lateral  pine; fifth one and a half times 
as long as sixth segment; telson as long as fifth and sixth together, with four spinules on one side and 
five on the  other. 

Dimnsion8.-Female, length 46, of carapace and rostrum 15, of rostrum 4.3 mm. 
!lypelncu2ity. -Vicinity of  mod^ Manu. 762 to 1,000 fathoms, m tat ion 4157; 1 female (Cat. No. 30546). 
This ppeciea is near X ?nnnhingtoniantr Rathban, found in tlecp water off the State of CVashington, 

but has a much shorter rostrum and longer maxillipeds. 

Family PANDALIDX. 

Pandalus martius A. Milne Edwards. 

Pandalus martius A. Milne Edwards, Kecueil Planches ExpBd. "Travailleur," pl. xxr, 1883. 
Pleeioniku Murtia Caullery, Ann. Univ. Lyon., 1896, "Caudan" Crust., p. 378, pl. xv, figs. 1-6. 
Pandalus (Ple;~ionika) nlartius Alcock, Desc. Cat. Indian Deep-Sea Crust. Dec. Macr. Anom., 95, 

1801 and synonymy. 

This is the corninon sword shrimp of deep water about the islands, over 700 specimens having 
been taken by the Albutrors in  fifty hauls. 

Color.-Carapace translucent, showing anatomy. Whole body covered with fine vermilion dots, 
including rostrum, eyestalks, antennal scale and swimmereta. Joints of abdomen brighter red. Legs 
and antennn: bright Chinese vermilion. Eyes gray, showing yellow by reflected light. Eggs opaque 
cobalt blue. 

Distribution.-Kaiwi Channel, 295 to 351 fathoms, stations 3467, 3471, 3472, ,347, 3474, 3475, 3476, 
4105, and 4106; south coast of Oaho, 228 to 337 fathoma,  tati ions 3815, 3817, 3818, 3907, 3908, 3909, 
3910, 3911, 3912, 3914, 3916, 3917, 3918, and 3925; Pailolo Channel, 256 to 684 fathoms, stations 3865, 
3866, 3867, 3868, 3883, 3884, 3898, 3899, 3900, and 3901; vicinity of Kaoai, 165 to 469 fathoms, stations 
3988, 4015, 4016, 4021, 4025, 41.70, 4134, 4136, and 4136; west coast of Hawaii, 382 to 253 fathoms, 
station 4041; north comt of Matii, 253 to 2x3 fatho~ns, stations 4084 and 4085; nor thas t  approach to 
Pailolo Channel, 286 to 308 fathoms, stations 40x9, 4091, and 4095; northwest coast of Oahu, 282 to 
253 fathoms, station 4117; vicinity of Niihau Icrland, 319 to 378 fathoms, station 4178. 

Pandalus ensis (A. Milne Edwards). 

Acanthephyru en& A. Milne Edwards, Ann. Sci. Nat., Zool. (6), XI, 1881, art. 4, p. 14. 
Panrlulu~ ~nsis  A. Milne Edward~,  Recueil Planches Expbd. "Travailleur," pl. XVIII, 1883. 
Pandalus (I'lehnika) ensis Alcock, Dew. Cat. Indian Deep-sea Crust. Dec. Macr. Anom., 96, 1901. 
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This species can be moet readily distinguished from the preceding, P. martius, by the median 
spine on the posterior border of the tltird abdominal segment and the greater length of the sixth seg- 
ment, which is longer than the telson. The last three pairs of legs are also appreciably shorter. 

Lem abundant than P. martiw, only 128 specimens having been taken in twenty-eight hauls. 
Color.-Ground tint pearly or milky semiopaqueness, the viscera clearly showing through the 

thorax. End of rostrum, tips of legs and abdomen a t  edges of joints vermilion. Spots of same color 
along sides of abdomen; terminal half of abdomen finely dotted, and telson marked with vermilion. 

Distribution.-Kaiwi Channel, 220 to 340 fathoms, stations 3467, 3472, 3473, and 3893; south coast 
of Oahu, 228 to 369 fathoms, stations 3815, 3914, 3920, and 3922; Pailolo Channel, 256 to 684 fathoms, 
stations 3865, 3868, 3883, 3884, and 3901; vicinity of Laysan, 351 to 347 fathoms, station 3952; vicinity 
of Kauai, 55 to 469 fathoms, stations 3986, 3988, 3990, 3998, 4130, 4131, 4132, 4134, and 41.35; north 
coast of Maai, 253 to 283 fathoms, stations 4084 and 4085; northeast approach to Pailolo Channel, 290 
to 286 fathoms, station 4095; northeast coast of Oahu, 282 to 253 fathoms, station 4117; vicinity of 
Niihau Island 319 to 378 fathoms, station 4178. 

P Panda lus  ocellus (Bate). 

(PI. XXI, fig. 1.) 

Nothocarie ocelltis Bate, Challenger Macrura, 657, pl. cxrv, fig. 3, 1888. Not ?Pandalus (Plesionikn) ' 
ocelkis Alcoc+k, Desc. Cat. Indian Deep-Sea Crust. Dec. Macr. Anom., 97, 1901. 

I am in doubt t-~q to the identity of this form with Bate's; i t  seems mucll nearer to his figure and 
description than does the Andaman specimen placed here hesitatingly by Alcock. 

The only discrepancy of any consequence is this, that the feet of the second pair are equal and 
similar, while, according to Bate, the left carpus is nearly twice as long as the right. Whether this 
has been correctly reported or not remains to be seen. 

I n  the Hawaiian specimens the two posterior dorsal ~ p i r ~ e s  are small, close together, and movable; 
then follow about six larger and more separated fixed spines, and then from four to six very small fixed 
and still more distant spines which reach to the tip; below are seven or eight small fixed spines which 
begin a little in front of tho antennular peduncle, which is farther back than Bate describes them. It 
must be rememkred that he had only two apeci~n'ns, and only one with rostrum. 

The secontl pair of feet overreach the maxillipeds by the length of the chela and seven or eight 
joints of the carpus. The third, fourth, and fifth pairs of feet diminish in length in the order named; 
the third exceeds the ~nuxilliped by the dactylus, propodus, and three-fourths of the carpus; the fifth 
reaches to end of proximal third of propodus of third. 

Di8tribulion.--Sor~th coast of Molokai Inland, 115 to 134 fathoms, statipn 3853; Pailolo Channel, 
122 to 143 fathon~s, stations 3856, 3858, 4101, 4102, 4103, and 4104; Auau Channel, 126 to 130 fathoms, 
station 3896; vicinity of Kauai Island, 230 to 53 fathoms, station 4002; north c o a ~ t  of Maui Island, 45 
to 52 fathoms, station 4070. 

P a n d a l u s  sindoi, sp. nov. 

(Pl. xxr, fig. 4.) 

Near the preceding, P. occllus. Differs in having the posterior four (instead of two) dorsal spines 
small, subequal and close together, although only the posterior two or three are movable. Eyes 
coneiderably larger. Antennular peduncle not reaching to end of second segment of antcnnular 
peduncle. Second pair of feet overreaching tip of maxilliped very slightly, not more than length of 
chela. Sixth abdominal segment longer, twice as long as fifth segment; telson correspondingly 
elongate. 

Named for M. Sindo, of the Fish Commission party of 1901. 
Only three adult specimens were taken, all fragmentary; two male (type, Cat. NO. 30547) from 

station 3998, vicinity of Kauai Island, 235 to 228 fathoms, anti one femak, station 3953, vicinity of 
Laysan Island, 347 to 264 fathoms; also one young from station 3846, south coast of Molokai Island, 
64 to 60 fathoms. 

dime mi on^.-Length of male 58, length of carapace 10.4, rostrum 16.2, abdomen 32.4, sixth 
abdominal segment 7.6, t e l ~ o n  without terminal movable spines 7.5 mm. Length of larger male, 
exclusive of rostrum which is broken, 52.5 tum. 

This may be Pundalus (I'lesionika) ocellus Alcock non Bate (Desc. Cat., p. 98) of which there was 
only a single specimen, lacking the right leg of the second pair. 
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Pandalus brevis, sp. nov. 

(Pl.  XXI,  fig. 3.) 

Nearest to the European P. hrevirostrk Rathke. Although the dorsal carina arises behind middle 
of carapace, the spines begin a t  the anterior fifth. Rostrum short, as in the allied species, reaching 
to middle of second segment of antennula, armed with eleven to twelve  pines above (five behind the 
orbit and none near the tip) and one below. 

Surface microscopically pitted, the punctse forming short transverse rows on 
the carapace. 

Eyes very short and stout, cornea covering nearly whole of stalks; ocellus 
marginal, projecting a little from the cornea. 

Last two antenl~ular segments of equal length; peduncle two-thirds as long 
FIG. 6 5  . -pandazus  as antenna1 scale; the latter a little more than half as long as carapace (rostrun~ 

b r d ,  type, mtnun, excluded) ; antenna1 peduncle extending to middle of last segment of antennular 
x ha. pdnncle. 

Outer maxilliped with exopod. First thoracic foot reaching nearly to end 
of acicle. Feet of second pair equal, rtretching to a little beyond acicle, carpus 11-segmented. Fourth 

.foot exceeding acicle by last segment and over half of penult segment. Epipods absent from last pair 
of legs only. 

Sixth twgment of pleon nearly twice as long as fifth; telson broken off. 
Dimen~ion~.-Length of carapace proper 7.8, roatmm 2.7, abdomen, exclusive of telson, 16 mm. 

The specimen from station 4139 is very much mutilated but considerably larger, about 50 mm. long. 
Distribution.-Vicinity of Kar~ai Island, 512 to 339 fathoms, station 4139, 1 female; vicinity of 

Niihau Island, 426 to 417 fathoms, station 4180, 1 male (type, Cat. No. 30548). 

Pandalus exiguus, sp. nov. 

(PI. xxr, fig. 2.) 

A small species; body bent a t  a right angle a t  the third abdominal segment. 
Rostrum about one and three-fourths as long as the carapace, bent strongly downward in front of 

eyes, terminal half ascending; spines of dorsal crest beginning a t  distal third of carapace, six or seven 
in number, the posterior one ~ninnte, then increasing anteriorly for four or fire 
apines and bevoming more horizontal; rostrum in front of eyes unarn~ed except 
near the tip, where there are two small spines, lower margin armed with eight to 
ten spines. 

Abdomen nearly four times as long as carapace, slightly compressed but "'G.66.-panda1ue 
&ffUun, s tat ion scarcely cristate a t  third segment, which is moderately produced a t  middle of pos- 4062, l e f t  eye,  

terior margin. Sixth segment twice as long as fifth and j u ~ t  as long as telson, x46. 
which is armed with three pair# of side spines; inner uropods intermediate in 
length between telson and outer uropods. Eyes large, but transverse diameter not exceeding axial. 
Ocellus very large, extra-corneal. Antennular peduncle reaching to middle of acicle; second and 
third joints subequal. Acicle nearly rts long as carapace, rounded a t  end which is in line with tip 
of spine. Antenna1 peduncle nearly reaching end of second segment of antennulat peduncle. Maxil- 
lipeds reaching just beyond the tip of acicle; first pair of pereiopods same length. The left leg of the 
second pairexceeds the rostrum, its carpus composed of about 40 segments; the right leg does not 
reach end of acicle, its carpus with 12 segments. The last three legs vary little in length; the last pair 
exceeds acicle by length of dactylus and a small bit of the propodus; the spines of the merus are of 
good size. . 

Dimensicnu. --Length of carapace of type, ovigerous female, 4.3, length of rostrum 7.6, length of 
abdomen 17 mm. 

Distn'butbn.-Vicinity of Kauai, 233 to 40 fathoms, station 3982 (type locality); northeast coast of 
Hawaii, 63 to 113 fathoms, stations 4062 anti 4064. Cat. No. of type, 30649. 

This apeciea is nearest to Nothocaria roatricrescentis Bate, which is coneiderably larger, its rostrum 
curved more stmngly upward, ik sixth abdominal Hegment shorter. b 
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Panda lus  apinidorsrtlis, sp. nov. 

(Pl. XXI,  fig. 5.) 

Near P. bifurca (Alcock and Anderson). surface microscopically rugose. Rostrum from three- 
fourths to four-fifths as long as rest of carapace, gastric carina reaching two-thirds length of carapace, 
armed with spines, of which about 7-9 are on the carapace, the posterior spines smaller and closer. 
Telson as long as the fifth and sixth segnients combined, the sixth short. Outer pair of terminal 
spines more than twice as long as inner pair. Ocellus indistinct. Antennular peduncle reaching 
about two-thirds the length of the antenna1 scale, the latter being half the length of the carapace 
proper. The outer maxillipeds reach end of acicle, while the first pair of legs reach as far as the distal 
third of the terminal joint of the maxilliped. They are provided with a minute dactylus but no 
chela. Of the second pair, the left leg is the longer and slenderer, with a carpus of thirteen to four- 
teen joints and reaches almost to end of maxilliped, while the right scarcely reaches end of antenna1 
peduncle and has a five to six-jointed carpus. The third, fourth, and fifth pairs of feet diminish in 
the order named, the fourth being nearer the length of the third; the third exceeds the acicle by the 

- dactylus and one-third of the propodus, while the fifth foot reaches middle of acicle; meral and 
carpal joints spiny below ; succeeding joints setoue. 

Dimensions.-Female, station 3986, length (exclusive of movable spines of telson) 47, length of 
carapace 13.5, of rostrum 9.8, of abdomen 23, of telson 6.5, of sixth segment 3.8 mm. 

This small species can be distingaishetl from most other species of Pandalus by the extension of 
the dorsal spines on the posterior half of the carapace. 

Distribution.-Kaiwi Channel, 295 to 310 fathoms, stations 3467 and 3472; south coast of Oahu, 183 
to 330 fathoms, stations 3813, 3914, and 3916; south coast of Molokai Island, 169 to 182 fathoms, station 
3835; Pailolo Channel, 277 to 684 fathoms, stations 3868,3883, 3899, and 3900; vicinity of Kauai Island, 
55 to 362 fathoms, stations 3984, 3986 (type locality), 3998, 4001, 4130, and 4132; west coast of Hawaii 
Island, 147 to 232 fathoms, stations 4045 and 4047; north coast of Maui Island, 202 to 253 fathoms, sta- 
tions 4081 and 4083; northwest coamt of Oahu Island, 241 to 282 fathoms, stations 4116 and 4117; north- 
east approach to Pailolo Channel, 290 to 286 fathoms, station 4095. Cat. No of type, 30560. 

Heterocarpue ensifer A. Milne Edwards. 

(Pl. xxr, fig. 7.) 

~e te rocar~ur ,  eneifer A. Milne Edwards, Ann. Sci. Nat., 2001. (6), XI, 1881, art. 4, p. 4; Rec. P1. 
Exp4d. Trarailleur, pl. xxvrr, 1883. Bate, Challenger Macrura, 638, pl. cxrr, fig. 4, 1888. 
Borradaile, Stornatopoda and Decapoda of Willey's Exped., p. 413. Alcock, Desc. Cat. Indian 
Deep-Sea Crust. Dec. Macr. Anom., 107, 1901. 

1Pandalus cal-inatus Smith, Bull. Mus. Comp. Zool., X, 1882,63, pl. X, figs. 2-2f and pl. xr, figs. 1-3. 
lieterocarps carinatus Wood-Mason, Ann. Mag. Nat. Hist. (6),  IS, 1892, 369. 
The specimens which have been referred to this species by different authom vary much in the 

dorsal surface of the first two abdominal segments. Bate describes and figures a low, thick carina on 
these segments, Alcock has the first carina faint, the second sharp, while according to Rmith hie P. 
carinatu~ has the segments evenly rounded above. A. Milne Edwards does not mention those seg- 
ments, but in a fair-sized specimen from the Caribbean Sea (station 2359, Albatrose) there is a feeble 
blunt carina visible on both segments. The Hawaiian form resembles the  typical or West Indian in 
this regard. The tarinte of the third and fourth segments are more prominent and their posterior 
#pine longer. 

This is one of the most abundant of the deep-water shrimps taken about the Hawaiian Islands. 
Distribution.-Kaiwi Channel, 220 to 375 fathoms, stations 3467, 3470, 3471, 3472, 3474, 3475, 3476, 

3M3, 4105, and 4106; south coast of Oahu Island, 42 to 337 fathoms, stations 3810, 3811, 3813, 3814, 
3815, 3817, 3818, 3909, 3910, 3911, 3912, 3914, 3917, 3918,3919, and 3920; south cuoast of Molokai Island, 
259 to 266 fathoms, station 3839; Pailolo Chanllel, 31 to 290 fathoms, stations 3865, 3866, 3867, 3883, 
3884, 3898, 3899, 3900, and 3901; vicinity of Laysan Island, 264 to 351 fathonis, stations 3952 and 3963; 
vicinity of Kauai Island, 55 to  469 fathoms, stations 3986, 3988,3995,4001, 4016, 4017,4130, 413_1, 4132, 
4134, 4105, and 4136; west coast of Hawaii Island, 382 to 253 fathoms, station 4041; north coasb of 
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Maui Island, 178 to 267 fathoms, stations 4080, 4081, 4082, 4083, and 4084; northmat approach to Psi- 
lolo Channel, 272 to 290 fathoms, stations 4095, 4096, and 4097; northwe~t  coast of Oahu Island, 195 to 
282 fathoms, stations 4115, 4117, 4120, and 4121; southwest coast of Oahu Island, 352 to 357 fathoms, 
station 4123. 

Color.-Carapace translucent, showing anatomy, dark d-irty crinlson lake in  front, very pale 
behind. Abdomen pale rose madder pink. Swimmerets and thoracic legs bright Chinese vermilion 
tending to carmine. Eyes black, iridescence yellow. 

Heterocarpua l ~ v i g a t u s  Bate. 

Heterocarpua lmigatwr Bate, Challenger Macrura, 636, pl. CXII, fig. 3, 1888; Anderson, Ann. Mag. 
Nat. Hist. (7), 111, 1899, 285. Illus. Zool. Investigator, Crust., pl. XLII, figs. 1, la ,  1899. 
Alcock, Desc. Cat. Indian Deep-Sea Crust. Dec. Macr. Anon]., 105, 1901. 

The Hawaiian specimens show the following variations from the description of Alcock (loc. cit.) : 
In four of the largest specimens, regardless of sex, the rostrum is shorter than the carapace. I n  

many c&es ,there are seven dorsal teeth, including the one or two on the rostrun~; in one specimen 
there are eight teeth. 

Dimensions of largest specimen, an egg-bearing female: Length of roetrum, 40 mm.; of carapace, 
48.6 mm. ; of abdomen, 91 mm. 

Distribution.-Kaiwi Channel, 314 to 460 fathoms, stations 3470, 3474, 3475, 4105, 4106, 4109, 4110, 
4112, and 4113; Pailolo Channel, 256 to 311 fathoms, stations 3865 and 3901; south coast of Oahu Island, 
308 to 337 fathoms, stations 3909 and 3910; French Frigate Shoal, 395 to 397 fathoms, station 3973; 
vicinity of Kauai Island, 165 to 632 fathoms, stations 3988, 3992, 4013, 4021, 4028, 4137, and 4141; 
southwest coast of Oahu Island, 357 to 350 fathoms, station 4124; vicinity of Niihau Island, 319 to 426 

- fathoms, stations 4178 and 4179. 

Heterocaxpus s ignatue,  sp. nov. 

(PI. xxr, fig. 6.) 

This species is represented by only two small and soft-shell specimens, which resemble the young 
of H. vicariua Faxon. 

Rostrum a little longer than carapace. Dorsal crest reaching nearly to posterior margin, armed 
with six large spines followed anteriorly by six or seven small ones; four or five spines on the cara- 
pace proper, the posterior one a t  its middle. Inwer margin with ten small spines. Upper lateral 
carina of carapace much straighter than in II. vicarius; a very short carina leading from the antennal 
spine; the branchiostegal spine much longer and more advanced than the antennal, and ita carina 
extending two-thirds the length of the carapace. Abdomen sitnilar to that of If. ~icurius, only the 
third segment being crested and that blnntly; a t  the posterior tlrird of the crest in both specimens a 
small, oval depression rasenibling a war. The inner branch of the uropods is distinctly longer than 
the telson; in  H. vicariue just as long. Acicle nearly two-thirds length of carapace, longer than in 
H. vicuriue, the antennr~lar peduncle extending no farther than the middle of it. Maxilliped provided 
with a n  exopod and reaching nearly to end of acicle. The first pair of feet reach to same point 
and have a ~nicroscopic dactylus. The second foot on the  right extends nearly to end of antennal 
peduncle, its carpus with eight joints. The second foot on the left extends beyond the peduncle by 
the length of the chela and three segments of the carpus, which has twenty-one joints. The third 
foot exceeds the acicle by length of its dactylus and two-flfths of the propodus; the fifth foot just 
attains end of acicle. These legs are considerably longer in  IT. vicariw. 

Dimensiom.-Largest specimen, length of carapace 12.8 mm., of rostrum 13.5 mm., of abdomen 
26 mm. 

Qpe locu1ily.-West coast of Hawaii Island, 382 to 253 fathoms, station 4041 (Cat. No. 30661). 

Heterocarpus d e x a n d r i  A. Milne Mwards. 

Heterocarpwr alezandn' A. Milne Edwards, Rec. PI. Exp6d. Travailleur, pl. XXVIII, 1883. 
Vicinity of Kauai Island, 811. to 671 fathoms, station 4181; one specimen. 
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Family ATYIDA?. 

Atya bisulcata (Randall). 

Atyoidu hiaulcata Randall, Jour. Acaci. Nat. Sci. Phila., VIII (1839) 1840, 140, pl. v, fig. 5. See 
Bouvier, Comptes Hendus Acad. Sci. Paris, CXXXVIII, 1904, 446, and Ann. Mag. Nat. Hist. 
(7), XIII, 1904, 377. 

Distribution.-Kaiwiki, Hilo, Hawaii, 1,800 feet altitude, 3 miles from sea, H. W. Henshaw. 
Pepeekeo, 10 miles from Hilo, H. W. Henshaw; "fresh-water rivulet directly over the sea but having 
no connection with it." Lahaina, Maui, U. 8. Fish Commission; "fresh-water stream in canyon 
5 miles east of Lahaina, April 12, 1902; inhabits a cool, swift mountain stream and is found back 
under the rocks, usually where there is a little fall. Species common." 

Hawaiian Islands (Randall). Fragments of type in Musenm of Philadelphia Academy of Natural 
Sciences. Hawaii (Stimpson). Oahu (Dana, Sharp). Honolulu (Bate). 

Color "mottled grayish olive, tinges of red on lateral lappets of carapace." 

Ortmannia henshawi Rathbun. 

Atya bisulcata Sharp, Proc. Acad. Nat. Sci. Phila., 1893, 111 (part, Cat. No. 162). 
Atyoida bisulcata Ortmann, Proc. Acad. Nat. Sci. Phila., 1894, 407. 
Ortmannia haxshawi Itathl~un, Bull. U. S. Fish Cnm , XX, 1900, 2, 120, 1901. 
An atavic form of dtya bisulcata. (See Bouvier, loc. cit.) 
Diatrihutzon.-Kaiwiki, Hilo, Hawaii, 1,600 to 1,800 feet altitude, 3 to 5 miles from the pea, H. W. 

Henshaw. Pepeekeo, 10 miles from Hilo (with the preceding). Hilo, R. C. McGregor. Mountains 
of West Maui, near Wailuku, Iao Valley, 100 feet altitude, 
R. C. McGregor. Lahaina, Maui (with the preceding 
species). 

Caridina breviroetris Stimpson. 

Caridina brevirostra Stimpson, Proc. Acad. Nat. Sci. 
Phila., XII, 1860, 29 [98]. 

A small species, length about 13.4 mm. 
Rostrum short, triangular, sharp-pointed, not reaching 

end of first antennular segment. No antenna1 spine on 
carapace. Eyes transversely placed, scarcely exceeding 
peduncle of antennultu. Antennular segments very short, r- 
second shorter than first, third shorter than second; basal 
scale reaching end of first segment. Antenna1 peduncle ex- "~;~~;;~~$k,",Ip'~~~tp~;l~r"p"$ 
tending to end of second antennular segnicnt; scale oblong, foot, 16, c, Second foot, 16. d,  
its outer spine more advanced than the antennrllar pedunc~le. of one of last three pain, x 16. 
Wrist of fimt pair of feet shorter than propodus and attached 
near middle of palm. Wrist of second pair as long as propodus and nearly as long as merus and 
ischium together, widening distally, extremity hollowed out similar to that of the first pair. Chela of 
both pairs very broad and sin~ilar; fingers shorter than palm, tips transparent, fringed with stout hair. 

"C~lo r  vermilion." 
Distribution.-Five miles south of Puako Bay, Hawaii, July 13, 1902; "taken in small fresh or 

slightly brackish water pools in lava flgw, near sea. The shrimps were found in some numbers on the 
rocks in the bottom of these pools." Hilo, Hawaii, H. W. Henshaw. 

I have referred these specimens to the ~pecies which Stixnpson describes very briefly from LOO 
Choo, although I have seen no other specimens. 

In the hollowing of the carpus of the second foot, the species approaches the genus Ortmannia. 
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Family PONTONIIDJE. 

Earpil ius depressus Stimpson. 

(PI. XXIV, fig. 12.) 

Hnrpiliua ckpreama Stimpson, Proc. Acad. Nat. Sri. Phila., XII, 1860, 38 [107]. 
A~lchiatia apinigera Lenz, Zool. Jahrb., Syst., XIV, 1901, 434 (?9. ;upinigan Ortmann). 
Honolulu, 1901; reef in front of Honolulu, 1902; Waikiki Beach, 1901. 
Island of Hawaii among madrepores (Stimpson). Laysan (Lenz). 
Rostra1 formula in our specimens yT1. Rostrum deeper than in Savigny's figure of H. beauprePi 

Audouin. Telson with either one or two pails of dorsal aculei. 
The antepenult joint of the third maxilliped is much narrower than in H. luhcens Dana; the 

terminal joint of the second maxilliped is suboval and articulated at the 
end of the penult joint. In these respects, it approaches the genus Anchis- 
tua Borradaile. 

aoralliocaris quadridentata, sp. nov. 

FIG. 68.-Ha@Iua deprmus, (PI. XXIV, fig. 1.) 
Honolulu, 1901, rostrum, 
x 46. Body subcylindrical. Rostruni laterally compressed, narrow, reaching 

just to end of first antennular segment, directed slightly downward, armed 
above with four teeth, below entire. A strong spine at outer angle of orbit. Eyes gtout, reaching 
abont, three-fourths length of rostrum. Second and third antennular segments very short, together 
~horter than the first, which has an outer diutal  pine. Antennal scale reaching to end of second 
antennular segment, blade rounded and fringed with hair, outer spine small and leqs advanced; 
peduncle reaching to end of first antennular segment; flagellurr~ at least half as long as body. 

Antepenult segment of third maxilliped only a little wider than the following joints and nearly as 
long as their combinetl length. First pair of feet as long aa antennulex; tarpuR 
equal in length to merus; propodus two-thirds of carpus; palm and fingers sub- 
equal. Second pair vrry unequal, but similar in form. Right or larger nearly as 
long as body; carpus very short, triangulate; ~~ropodua very stout, palrrl twice as 
long as high, crossed transversely by very fine rug=; fingers about one-third as F,,. 69.-corallioca7is 
long as palm; pollex curved, with two basal teeth on prehensile edge; dactyl qudridentatn, type, 
strongly enlarged distally, a deep sinus near the base. Left c3heliped only about rostrum, x 170 

half as long as body and correspondingly narrow; dactylus nloreorbicular. Dac- 
tyli of last-three pairs ~hor t ,  curved, thickened at base, and with an accessory spinule. Telson with 
two pairs of lateral spinules. 

A small species, meafluring 10 mm. long. 
One specimen only from Auau Channel, 28 to 43 fathoms, station 3876 (Cat. No. 30552). 
This species comes nearest to (:. tridentah Miem, but the eyes are longer, the palm is not carinated 

below, and-the pollex is dentate. 

Coralliocsrk trunceta, sp. nov. 

(PI. XXIV, fig. 2.) 

Body shaped as in the preceding (6'. guadridentatn) . Rostrum half as long as carapace, reaching 
barely to end of antennular peduncle; inclined slightly downward; superior crest armed with six small 
spines, the first and second separated by the greatest distance; extremity truncate, armed with three 
small spines, one of which is the terminal one of the upper margin; in doreal view rostrum broad at 
base, flanked on either side by a strong supra-ocular spine. A st,rong antenna1 spine also. Eyes very 
stout, cylindrical. Second and third joints of antennular peduncle very short, subequal, anti together 
not so long as the first; flagella short. Antennal peduncle reaching end of first antennular segment; 
scrtle extending with about one-third its length beyond antennular peduncle, very broad, outer margin 
straight, inner very cmvex, antero-external  pine very slender and exceeding the blade. Two last 
iointa of third maxilliped distinctly narrower than antepenult joint, and together about equaling the 
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latter. First pair of chelipeds very slender; if extended, the chela would overreach the acicle; merus 
and carpus subequal in  length, chela three-fourths as long as carpus, palm and fingers subequal. I ~ g s  
of second pair stout, extending beyond the acicle by the chela and half the carpus; merus of right or 
larger foot nearly as high as long, two small teeth on the outer distal margin; carpus cyathiform, 
distal margin very thin; propodus a little more than twice as long ae wide, 
inner margin nearly straight; outer convex, surface granulate; fingers about two- 
thirds as long as palm, with a: few teeth on prehensile margin'. Left cheliped 
similar except for smaller size; fingers slenderer and longer than palm, edges 
subentire. q 

The dactylus of the remaining legs is short, broad a t  base, and has a supple- 70.-cbra11hrh 
mentary spine. Telson one and two-thirds times long as sixth segment, with F~'p","'~0fYPe. rob 
two pairs of longish lateral spines, and three pairs of terminal spines, of which 
the intermediate pair are half as long as the segment. 

Length 8.5 mm., carapace 3.5 mm. 
South coast of Molokai Island, 23 to 24 fathoms, station 2847, one specimen (Cat. No. 30653). 

Periclimenes pusillus, sp. nov. 

(Pl. XXIV, fig. 7.) 

A small Periclimenes very close to I? parms Borradailc,u but differing as follows: 
The rostrum is m long as, not shorter than, the carapace; its upper outline is ascending before 

descending; dental formula, iu the four specilnens, $ instead of f.  The carapace h a r a  short antennal, 
but no hepatic spine. The seconct pair of feet overreach the antennal scale by the length of the propo- 
dite, as in the figure of P. pulrius. The dactyli of the third to fifth pairs are ~ h o r t e r  and uniungui- 

culate. Otherwise the description of I'. ppnrvua applies to this species. 
Four specimens, each about 9 mm. long, from south coast of Oahu, surface, 

station 3921 (Cat. No. 30554). 

Periclimenes, sp. 
Irro. 7l.-Pertclimenee 

pudIlus, type, r ~ -  Distribution.-South coast of Molokai Island, 23 to 24 fathoms, station 3847; 
trum, x 12. vicinity of Kauai Island, 68 to 179 fathoms, station 4128. 

Two specinlens lacking rostrum and feet of ~econd  pair do not agree en- 
tirely with any spec i r~  described, but come nearest to 1'. ertrtfron.9 (Dana), from which they differ 
chiefly in the greater length of the f ~ e t  of the fir& pair, which in the srnallrr exatriple exceed the 
antennal scale by the length of the chela and half the carpun, in the larger enaniple by length of chela 
and nearly whole of carpus. Length of larger specimen, stat,ion 3847, without rostrum, 10.5 mm. 

Family OPLOPHORIDZ. 

Oplophorus gracilirostris A. Milne Edwards. 

Oplophorus gracilirodris A. Milne Edwards, Ann. Sci. Nat., %01. (6), XI ,  1881, Art. 4, p. 6; 
Recueil Planches Exped. "T~.availleur," pl. xxx, 1883. 

Hoplophorn gracilirostriq Alcock, Desc. Cat. Indian Deep-Sea Crust. Dec. Macr. Anom., 73, 1901, 
and synonymy. 

Uistribulwn.-Kaiwi Channel, 295 to 433 fathoms, stations 3470, 3472, 4105, and 4113; south coaat 
of Oahu Tsland, 228 to 322 fathoms, stations 3816, 3808, 3909, 3914, 3918, and 3920; south comt of 
Molokai Island, 222 to 498 fathoms, station 3824; I'ailolo Channel, 256 to 284 fathoms, stations 3865 
and 3899; vicinity of Kauai Island, 257 to 326 fathoms,  tati ions 3990, 4130, and 4131; northeast 
approach to Pailolo Channel, 306 to 308 fathoms, station 4092; northwest coast of Oahu Island, 282 to 
253 fathoms, station 4117. 

Color.-Bright carmine pink. 

a Ann. Mag, Not, Hist. (7), 11, 1898, 384; Willey, Zool. Renulta New Britain, etc., Pt. IV, 407, pl. xxxv~, flga Sa-Sc, 1800. 
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Oplophorus foliaceus, sp. nov. 

(1'1. xx, fig. 8.) 

Rostrum slender, upcurved, one and a half times as long as the rest of the carapace, produced as 
a sharp carina to the posterior, border of the carapace; with teeth; its  ides continued back by a 
very short poet-orbital carina. No tooth a t  post-lateral angle of carapace. Second, third, and fourth 
abdominal segments terminating in a spine, that of the second segment much the longest. 

I n  the female the pleuron of the first segment is oblong, not incised; of the second longer than 
high; of the third to fifth segments broadly rounded, not toothed. Telson 

,-A5 longer than caudal swimrnerets, armed with three spinules on each side, 
followed by a very long spine. Antennular peduncle with ba9al joint the 

CC 
longest; flagella nearly w long aw rostrum. Antenna1 scale the length of 

6 carapace; four serrations on outer margin. Outer maxillipeds similar to 

FIQ. 72.-qplqphOTU8 fol'i4VXU8, 
those of 0. ,gracilirostris. Second pair of feet a little shorter than first pair. 

ststion 4108. a,Telson, %, Third pair longer than maxillipeds by length of last article, this article in 
b, E X O ~ O ~  of second foot both third and fourth pairs longer than the propodus; lower border of 
(enlarged ). ischium and merus spined. The exopods of all the trunk legs are folia- 

ceous, but not rigid; those of fifth pair much reduced in length. The two 
females carry nine m d  ten large oval eggs, respectively. 

Dimemiom.-Ovigerous female, length of carapace 8.4, rostrum 13.8, abdomen 32, greatest 
diameter of egg 2.5 mm. 

&lributwn.-Kaiwi Channel, 337 to 442 fathoms, stations 3471 (type locality), 1 female (Cat. No. 
30555), and 4108, 1 female. 

This species differs from all previously described in having a long spine on the second abdominal 
tergum, and in the foliaceous exopods of all the trunk legs. 

Acanthephyra  eximea Smith. 

Acanlheph?jra, aimen Smith, Rept. U. S. Fish Commr. for 1882, p. 376 (1884); Rept. for 1885, 667, 
pl. XIV, fig. 1 (1886). 

Acanthphyra eximia Alcock, Desc. Cat. Indian Deep-Sea Crust. Dec. Macr. Anom., 76, 1901 and 
synonymy. 

Dintn'bution.-North coast of Molokai Island, 552 to 809 fathoms, station 3887; vicinity of Modu 
Manu, 876 to 1,059 fathoms, stations 3977 and 4153; vicinity of Kauai Island, 339 to 773 fathoms, 
stations 3985, 4004, 4005, 4018, 4019, 4028, 4029, 4137, 4140, 4141, and 4187; Kaiwi Channel, 433 to 470 
fathoms, stations 4110, 4111, and 4112. 

tL6 I n  these specimens the rostra1 spines arc ,.,, except in the large individual from station 3887. 
where they are 4 ,  the rostrum not reaching end of acicle and its terminal half unarmed. The spine 
of the third abdominal segment reaches about to the middle of the fourth segment as in the type. 

Color.-Bright carmine, nearly uniform; or scarlet vermilion. 

A c a n t h e p h y r a  debilis A. Milne Edwards. 

dcanthephyraclehilia A. Milne Edwards, Ann. Sci. Nat., Zool. (6), XI, 1881, Art. 4, p. 13. Faxon, 
Mem. Mus. Comp. Zool., XVIII ,  1895, 163. 

Mieraia gracili.9 Smith, Bull. Mus. Comp. Zool., X, 1882, 70, pl. XI, figs. 4-4d. 
Acanthephyrn debilia var. Europaea A. Milne Edwards, Rec. P1. Travailleur, pl. XXXIII, 1883. 
Acanthephym gracilh Smith, Rept. U. 8. Fish Comrnr. for 1882, 672 (1884). 
Vicinity of Kauai Island, 478 to 453 fathoms, station 4029; one specimen. 
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Family PALWMONIDX. 

Bjthynie grandimanus (Randall). 

(PI. xx11, fig. 5.) 

Pal~mon grandimanus Randall, Jour. Acad. Nat. Sci. Phila., VIII,  1839 (1840), 142. 
Pdemorr gracilirnanus Randall, op. cit., p. 143. 
Palzmon grantliman~rx Dana, Crust. 11. S. Expl. Exped., I, 588, 1852; pl. xxxvss~, fig. 12a-b, 1856; 

Ortmann, Zool. .Jahrl)., Syst., \', 1891, 736 and 740. Lenz, Zool. Jahrb., Syst., XIV, 1901, 
436, pl. xxx11, figs. 4 and 5. 

Pal;m~orr, trruliroxtrix l)ana, op. cit., 1). 590, 1862; pl. x x x ~ x ,  fig. la,  a', 14 1855. Streets, Bull. U. S. 
Nat. Mus., No. 7, l X i i ,  119. 

Hithynix grandimonz~n Bate, (:hallt.nger Macrura, 793, p1. c'?tx~x, fig. 2 and Y, 1888. 

Notes orb the type xl'ecirne71~-liawaiian Inlands, type locality (Randall). Two rriale specimens 
collected by Messrs. Nuttall and Townsend are preserved ill the Museurn of the Philadelphia Academy 
of Natural Sciences. They are 67 and 63 mm. in length. Both claws of the smaller specimen are 
extant, but only the snlaller claw of the larger specimen; in both, the rostral teeth number v. Ros- 
trum a little less than two-thirds the length of rest of carapace, not reaching end of acicle; dorsal crest 
convex, extending backward one-third the length of the carapace. Body stout; antennal tooth strong; 
hepatic tooth (or one behind antennal) very sniall in coll~parison; antero-lateral angle rounded, 
unarmed. Telson with two pairs of d o m l  spinules; a spiniform~ median tip, outside of which are two 
pairs of movable spines, the inner pair long and stout and extending half their length beyond the 
median spine; the outer pair sinall and reaching only half as far an niedian spine; underneath the 
latter is a bunch of long bristles which reach as far as the longest spines. 

Acicle oblong, truncate, outer spine not exceeding blade. Merns of timt pair of feet reaching just 
to end of antennal peduncle; carpus, when extended, to end of acicle; chela slightly more than twice 
length of carpus. . 

The larger claw is 80 mm. long, the smaller one on same individual 43 mm. long. Carpus of 
larger claw a little longer than merus, increaririg in diameter to the distal end; mallus one and a half 
times aa long aa carpus, compressed; greatest width a little more than one-third length, upper margin 
convex, forming a single curve to the end of the dactylus; t h i ~  last slender, nearly as long as palm, 
strongly curved down, prehensile teeth irregular, the largest a t  the middle, three somewhat smaller 
near the base; pollex broken off near its base. Carpus of smaller claw has same shape and m n ~ e  
length in relation to its merus as in the larger claw; palm a little over two-thirds as long as the carpue, 
ro~npressed but not dilated, only a little Illore than twice aa long as wide. Dactylus two and a third 
times as long as palm; both fingers slender and curved so that their concave surfaces are presented to 
each other, tips crossing; iingers furnished along their prehensile edges with long bristles. Both claws 
rough with spinules and hairy. 

Remaining appendage8 a good deal broken, but the feet of fourth pair reaching to distal fourth of 
acicle. 

The types of P. graacilimanus Randall (op. (.it., p. 143), from the Hawaiian Islands, were not to be 
found in the museum of the Philadelphia Academy June 17, 1904, althougll noted by Sharp in 1893. 
I think it  is probable that this species is synonymous with P. grandimanus, and represents a variation. 

Distribution.-Taken by the Fish Con~mission in 1901 at  Waianae, Oahu: Opae Oehaa; Hilo; 
Honolulu; run a t  Mauna Loa; Heeia; Kaneoke Cove, Heeia; in  1902 a t  Harialei River a t  Hanalei, 
Kauai; Hauapepe River, Kauai; Huleia River, Nawiliwili, Liliue district, Kauai; Waimea River, 
Kauai; Honolulu market. 

Oahu, Dr. T. H. Streets, U. S. Navy; Hilo, Hawaii, H. W. Henshaw; Waiakla River, near Hilo, 
H. W. Henshaw. 

Hawaiian Islands (Dana, Streets). Honolulu (Rate); a few specimens taken by the Ctidlenger 
are in  the U. S. National Museum. Kalihi, Oahu (Lenz). 

Very young specimens have the rostrum concave above, the tip slender and inclined upward; with 
age the rostral crest becomes more convex for its posterior two-thirds and toward the tip may be 
horizontal or even inclined downward. 
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P. acutirostris as figured by Dana represents a female. There are egg-laden females only 39 mm. 
long in the Fish Commission collection. 

Hippolyte gracilipes Randall (Proc. Acad. Nat. Sci. Phila., 142, 1840), according to Gibbes (Proc. 
Amer. Assoc. Adv. Sci., 111, 1850, 197 1333) is a Pabmon; Sharp, in his list of Macrura in the Museum 
of the Philadelphia Academy (Proc. Acad. Nat. Sci. Phila., 1893, 115-117) does not mention Hippodyte 
gracilipee. f did not find the type in the summer of 1904. 

Palmmon debilia Dana. 

(PI. XXII, fig: 1.) 

P a l m o n  debilia Dana, C m t .  U. S. Expl. Exped., I, 585, 1852; pl. XXXVIII, fig. 6, 1865. 
Pabmon debilia Tar. attenuatus Dana, op. cit., 585, pl. XXXVIII, fig. 7. 
Leander debilis Stimpson, Proc. Acad. Nat. 13ci. Phila., XII, 1860, 40 [lO9]. Ortmann, 7~01. 

Jahrb., Syst., V, 1890, 515. Lenz, Zool. Jahrb., Syst., XIV, 1901, 435. 

Rostral formula '&, tip bifid; terminal half unarmed above. Sixth abdominal segment two-thirds 
, long as carapace. Carpus of second pair of feet longer than propodus. 

Taken by the Fish Conlmission in 1901, at Opae; Mauna Loa in coral pools; Pearl Harbor; in 1902, 
at Honolulu Reef; Kealakekua Bay, Hawaii; Puako Bay, Hawaii; south coast of Molokai Island, 
station 3844. Hilo, Hawaii, H. W. Henshaw. 

Hawaiian Islands (Dana, Stimpson); var. altenuatus, Hilo (Dana). Lahaina, Maui, brackish 
~ o n d ;  Oahu; Kaliki, fresh water lake, Oahu (Lenz). Oahu (Sharp). 

Palrlsmon pacificus (Stimpson). 

(Pl. XXII ,  fig. 3.) 

Leander pacijcua Stimpson, Proc. Acad. Nat. Sci. Phila., XII, 1860, 40 [109]. Ortmann, 2001. 
Jahrb., Syst., V, 1890, 515. 

Less abundant than the preceding. Rostral formula g, tip obliquely trifid; sometimes the acces- 
sory subterminal-teeth rather retnote from tip, so that there, appear to be nine or ten dorsal teeth. 
Sixth abdominal segment half as long as carapace. Carpus of secontl pair of feet shorter than propodus. 

Taken by the Fish Commission in 1901 off pier, Moana Hotel, in 1902 at Honolulu Reef and at 
Hilo. Hilo, Hawaii, H. W. Henshaw. 

Hawaii (Stimpson). 
Palmmon pandaloidea, sp. nov. 

(Pl. XXII ,  fig. 4.) 

Median carina extending halfway back on the carapace. Rostrum from one and a half to nearly 
twice as long as rest of carapace; slender, ascending; arnled above with seventeen movable overlap- 

ping spines, of which five are behind the orbit, the remainder 
on the basal two-fifths of the rostrum, distal portion unarmed 
above except for ~rlhterrninal spine; thirteen fixed spines be- 
low, which diminish in ~ i z e  distally, the last one remote from tip. 

A long antennular spine and a somewhat shorter antennal 
spine on the anterior margin of csarapace. Sixth pleonic seg- 
ment twice as long aH fifth, anti nearly as long as telson, which 
has two pairs of lateral spines. 

Fig. 78.-Palmon pandnloides, type, foot of 
No distinct ocellus on the eye. Antennular peduncle ex- 

second pair, x *. tending to rnitldle cf antenna] scale; basal spine overlapping 
second segment a little, third segment slightly shorter than 

second; flagella at least as long as rostrum. Basal segment of antenna with an outer distal spine; 
scale nearly as long as carapace, extremity very oblique, outer spine less advanced than end of blade; 
peduncle reaching just to end of second segment of antennular peduncle. Outer maxillipeds very 
slender, exceeding antennal peduncle by over half the terminal segment. 
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The first pair of trunk feet reach to distal third of acicle, cVarpus one and a half times merue, 
enlarged distally; propodus same length m merus, not larger than distal end of carpus, Angers half as 
long as palm. The left foot of tpe second pair exceeds the scale by the length of half the propodus; 
it is similar in form and thickness to the firet; merm three-fourth8 as long m carpus, which is twice 
as long as propodus; palm twice as long as fingers. The right foot of second pair in type ~pecimen is 
missing, but the basal joint appears somewhat stouter than that of the left foot. Both feet of second 
pair are miming irom second specimen. The third foot reachea'end of acicle, the fifth extends only 
to distal third of acirle; in the second specimen these feet are a little longer. 

Dimensions.-Male, length of carapace, 9.5; rostrum,. 15.7; abdomen, 31 mm. 
Vicinity of Kauai Island, 528 fathoms, station 3992; 1 male, 1 female (Cat. No. 30656). 
This species in its long rostrum and acicle has great resemblanc-e to a Pandalus. 

Palaemonella tenuipee Dana. 

PaLmonellc~ lenuipe Dana, Crust. U .  S. Expl. Exped., 1, 582, 1852; atlas, pl. x x x v r ~ ~ ,  fig. 3 a-d, 
1855. 

South coast of Molokai Island, 8 fathoms, station 38'34, one specimen about 11 mm. long, rostral 
formula 8 ;  second pair of feet as long as body exclusive of rostrum. 

One imperfect specimen of I'a1:~mottellu from northeast coast of Hawaii Island, 77 to 78 fathoms, 
station 4057, ha8 much resen16lance to )! tridentntu Borradai1e.n The rostrunl and antenna1 joints are 
similar; rostral formula b, rostrum more ascending. Only feet of the first and fourth pairs are present, 
both very slender, the fingers of the first pair thin, blade-like, and quite sa long as the palm. The 
outer uropod is longer than the inner. 

Palsemonella orientalie Dana. 

Palmonella oriental& Dana, Crust. U. S. Expl. Exped., I,  683, 1852; atlss, pl. xxxvrxx, fig. 4 a-d, 
1855. 

South coast of Oahu, surface, stations 3812 and 3921; north coast of Molokai, surface, station 3889. 
Four specimens in all. 

This species has a hepatic as well as an antenna1 spine; it is not shown in Dana's figure, but in 
his description of the genus (p. 582, op. cit.. ) he says: "In both specie8 of the genus here described the 
carapax has two spines below the eye in nearly the same horizontal line." 

The rostral formula in our ~peci~nens is ?+, with one spine behind the orbit; in Dana's type 9. 
In the second pair of feet the carpus is shorter than half the propodus, not shorter than half the 

palm, and the fingers are nearly or quite as long as the palm. The last three pairs of feet have biun- 
guiculate dactyli, as in 1'. biung~tinrlrrta Nobili. 

Paleemonella laccadiveneie Alcock and Anderson. 

(Pl. xxn, fig. 2.) 

Pnlmzonellcr hccudinemis Alcock and Andemon, Jonr. Asiatic ROC. Bengal, LXIII, 1894, 157; Ann. 
Mag. Nat. Hist. ( i ) ,  111, 1899, 4; Illus. Zool. Investigator, Crnst., part I r ,  pl. xxvr, fig. 4, 
1896. 

Vicinity of gauai Island, 500 to 385 fathome, station 3989, 1 female. The rostrum is longer than 
in the type, exceeding the acicle, and has thirteen instead of nine spines above, two of them being 
behind the orbit, and three spines below instead of two. Length, 33.2 mm. 

Vicinity of Laysan Island, 222 to 100 fathoms, station 8943. One female laden with eggs is very 
much smaller than the preceding (15 mm. long); its rostral formula is #, the rostrum scarcely reaching 
beyond antennular peduncle. 
---- - -. -. . - - - - - 

aProc. Zool. Boc. London, 1898, 1007, pl. LXIV, figa. W. 
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Family GNATHOPHYLLIDS. 

Gnathophyl lum faeciolatum Stimpson. 

Bnalhophylli~~n f a s d a l u m  Stimpson, Proc. A c d .  Nat. Sci. Phila., XII ,  1860, 97 [28]. 
Twelve small specimens, each about 7 Intn. long, were taken a t  the surface at  station 3921, south 

coast of Oahu Island. I n  alcohol they are colorless. 
The rostrum does not quite reach the end of the first antennular seg- 

,+=a3 
ment, and  ha^ five or six teeth above and a small one subterminal below. 

The eyes are relatively larger than in G. elegans (Risso), the sixth 
alxioxninal segment more elongate,*and the caudal spines not so near the 

74.-an alkq),b yuun fasCiO- 
extremity, the anterior pair being at  the niicldle of the telson. 

laturn, utation3921,second foot. The palm of the second pair of chelipeds is one and a half tirnes as 
x 12. long as the fingers. 

An examination of niore Indo-I'acific material might prove this to 
be a new species. Stimpson's description is too brief to permit of certain identification. 

Family NEMATOCARCINIDS. 

Nematocarcinus eneiferus (Smith). 

Eumiergia en8ifern Smith, Bull. Mus. Comp. Zoo]., X, 1882, 77, pl. x m ,   fig^. 1-9. 
Nemntocareir~wr enriferzcs Smith, Rept. Coxnmr. Fish and Fisheries for 1882, 368 [24], pl. VII, fig. 1, 

1884; Rept. Commr. Fish and Fisheries for 1885, 6Ci4 [60], p1.xv11, fig. 2, 1886. 
Nematocarcinus tet~uipes Hate, Challenger Macrura, 812, pl. cxxxrr, fig. 6, 1888; Alcock, Desc. Cat. 

Indian Deep-sea Crust. Dec. Macr. Anoin., 87, 1901. 
Nematocarcinus rmifer Faxon, Mem. Mus. Co~np. Zool., XVIII ,  1895, 156. 
The specimens are all rather srnall and the rostruin ranges froin one-half in the larger to one- 

fourth in the smaller individuals of the length of the carapace, and the dorsal creet bears from twenty- 
three to  twenty-six spines and one or none below. 

Distribution.-Vicinity of Modu Manu, 293 to 1,059 fathoms, stations 4153 and 4166; vicinity of 
Niihau Island, 735 to 865 fathoms, station 4174; vicinity of Kauai Island, 1,000 to 1,314 fathoms, station 
4185; 6 specimens i n  all. ' 

Nematocarcinus tenuiroetrie Bate. 

(PI. XXIII, fig. 6. ) 

Nematocarcinus tenuirostris Bate, Challenger Macrura, 817, pl. CXXXII, fig. 10,1898; Alcock, Desc. 
Cat. Indian Deep-Sea Crust. Dec. Macr. Anon~., 88, 1901. 

This is the inost abundant of the Hawaiian species of New~citocnrcinus. The rostrum is from two- 
thirds to one-half as long as the rest of the carapace; in young specimens still shorter, between one- 
third and one-fourth of remainder of carapace. Rostrum usually horizontal, its lower margin straight 
as far as the subterminal spine; upper margin slightly convex, tip spiniform. Dorsal teeth nine to 
thirteen, from two to five behind the orbit, a few of the posterior teeth nearer together than the rest; 
ventral spines one or two. 

Third abdominal tergum moderately producued and bluntly rounded; sixth twice as long as fifth. 
The antennular peduncle reaches halfway along the acicle. The outer maxillipeds reach to or 

nearly to the distal fourth of the acicle. The first pair of feet exceed the acicle by length of chela and 
about one-fifth of carpus. The three last pairs are very elongate, being considerably longer than the 
body, and if extended would reach beyond the acicle by length of chela, carpus, and two-thirds of 
merus. A few distant spines arm the merus and distal enti pf ischium. 

Color.-Bright pink. 
This species, as Alcock has indicated, differs from iV. erwiferus chiefly by the fewer rostra1 teeth 

and longer legs. 
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Distribution.-Kaiwi channel, 313 to 470 fathoms, stations 3470, 3473, 3474, 3475, 4106, 4108, 4109, 
4110, 4111,4112, and 4113; south coast of Molokai Island, 222 to 498 fathoms, station 3824; north coast 
of Molokai Island, 328 to 414 fathoms, station 3892; vicinity of Kauai Island, 165 to 881 fathoms, 
stations 3985, 3988, 3989,3997,4013,4014,4015,4019,4020.4021, 4028, 4029,4137, 4138,4140, 4141, 4142, 
and 4187; between Honolulu and Kauai Island, 508 to 557 fathoms, station 4007; west coast of Hawaii 
Island, 382 to 253 fathoms, station 4041; vicinity of ~ o d b  Manu, 293 to 800 fathoms, station 4166; 
vicinity of Niihau Island, 672 to 417 fathoms, stations 4176 and 4180. 

Although 275 specimens were taken, only a small number are provided with any legs. 

Nematocarcinus gracilis Bate. 

Nematocarcinusgracilis Bate, Challenger Macrura, 815, pl. CXXXII, fig. 8, 1888. Alcock, Desc. Cat. 
Indian Deep-sea Crust. Dec. Macr. Anom., 90, 1901. 

Rostrum one-third as long as carapace, teeth F, about seven of the dorsal spines on the carapace 
proper. Telson with its long terminal spines exceeds outer uropods. The anlennular peduncle 
reaches a little beyond middle of acicle. Three-fifths of carpus of first pair of feet extend beyond aci- 
cle. , Three hind pairs much longer than body, exceeding the latter by nearly one-fourth their length. 

This species differs from N. cursor A. Milne Edwards much as AT. fenuirostris Bate does from N. 
ensi,ferus (Smith); that is, in its more nuinerous and more closely set rostra1 teeth, and much longer 
legs. 

Distribution.-South coast of Molokai Island, 430 to 371 fathoms, station 3826; north coast of Molo- 
kai Island, 295 fathoms, station 3904; south coast of Oahu Island, 294 to 330 fathoms, stations 3916 and 
3917; French Frigate Shoal, 395 to 397 fathoms, etation 3973; vicinity of Kauai Island, lti5 to 703 
fathoms, stations 3983, 3985, 3988, 3989, 3992, 4022, 4137, and 4187; Kaiwi Channel, 350 to 433 
fathoms, stations 4107 and 4113. 

Family STYLODACTYLIDW. 

Stylodactylus discissipes Bate. 4 , 

(Pl. XXIII, fig. 1.) 

&Zodactylus diacissipes Bate, Challenger Macrura, 851, pl. CXXXT~III, fig. 1, 1888. 
Vicinity of Kauai Island, 230 to 53 fathoms, station 4002; 1 female. 
The dimensions are as follows: Rostrum 9, carapace 6.6, entire length 33.3 

mm.; antenna1 flagellum 66 mm. Rostra1 formula 32; the ventral teeth are 
a t  irregular intervals, as if the normal number were greater. Surface of cara- 
pace densely and finely punctate, and with a deciduous pubescence. 

Of the five pairs of lateral spines on the telson the posterior pair is almost 
,6.-Sf ylodactylus dis- 

in line with the posterior median spine; beneath the latter and across the end ci8sipes, telson, 46. 
of the segment are two pairs of very long movable spines, of which the inner 
pair is three-fifths as long as outer pair. 

Family I'ASIPHEIDW. 

Pasiphma kaiwiensis, sp. nov. 

(1'1. XXIII, fig. 4.) 

Length of carapace contained in length of abdomen froin two and two-thirds to two and four-fifths 
times. Carapace not carinate except a t  the anterior tooth, which is triangular, dentiform, with a 
spiniform tip, and does not reach, the level of the anterior margin of the carapace. Branohiostegal 
spine situated over the anterior end of the branchiostegal sinus. 

Abdomen not carinate; although the sixth segment is much compressed, i t  is very Munt and 
smootp above. Telson about three-fourths as long as sixth segment, its tip cut in a very shallow V. 

Eyes considerably enlarged distally. Antennular peduncle reaching a little past middle of acicle, 
which is slightly more than half length of carapace. 

F. C. B.1903, Pt. 3-11 
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The first two pairs of feet extend beyond acicle by about length of fingers; merus of first pair 
armed with one spine or none below; rnerus of second pair many-spined. 
Fingers of first pair subequal to palm; of second pair one and a half to one and 
two-thirds times as long as palm. 

Dimensions.-Ovigerous female, length of carapace 25.7, length of atdomen 
74 mm. 

FIG. 76.-Pasipha kai- 
wiensis, station 3470, Icaiwi Channel, 343 to 337 fathoms, stations 3470 (type locality) and 3471; 8 
telmn, x 21. specimens. Cat. No. of type, 305.57. 

This species is strongly like P. americ-una Paxon, but differs most notably 
in its longer acicle, longer fingers, and less deeply cut telson., 

Pasiphsea t runca ta ,  dp. nov. 

(Pl. xxIrr, fig: 5.) 

Differs from P. kaiwiemis in  having the sixth abdominal segment sharply carinate, the carina 
terminating in a short, pointed tooth; in having the telson more deeply grooved and its tip truncate; 
in  having the acicle just half as long as carapace; the merus of first pair of feet armed below with 
many spines; fingers about two-thirds as long as palm, those of second pair 
a little longer than palm. 

There are also minor differences, such as the greater prominence of the 
median frontal lobe, the greater obliquity of the angle of the branchiostegal 
sinus. Fra. 77.-Paniphza truncata, 

Dimensions.-Male (station 4166), length of carapace 24.5, length of ab- station 3474, telson, x 28. 

domen 66 mm. 
Distribution.-Kaiwi Channel, 351 to 375 fathoms, stations 3474 and 3475; vikinity of Modu Manu, 

293 to 800 fathoms, station 4166 (type locality); 4 specimens. Cat. No. of type, 30558. 

Pasiphma flagellata, sp. nov. 

(PI. XXIII, fig. 2. ) 

Length of carapace contained little more than twice in  length of abdomen. Carapace similar to 
that of P. kaiuiensis; median tooth farther back. 

Abdomen with sixth segment blur~tly carinate, and very sliglrtly exceeding the telson, which is 
deeply grooved, and has the tip truncate aside from the movable spines. 

Acicle less than half as long as carapace. ~Intennal  flagellum very = long (twice as long as body) and very fine in  distal half. The two pairs of 
chelipeds exceed the acicle by the fingers and about one-fourth the palm. 

FIa. 8.-Pa sip,ma pa ata, Fingers of first pair three-fourths as long as palm, of second pair a little 
shtion410s, telson, x 2%. longer than palm. Merus of first pair armed below with three or four, of 

second pair with many spines. 
Dimensions.--Female (station 4108), length of carapace 24.6, of abdomen 53.2 ~ n m .  
%tribution.-North coast of Molokai Island, 295 fathoms, station 3904; vicinity of ICauai Island, 

362 to399 fathoms, stations 4014 and 4022; Kaiwi Channel, 411 to 442 fathoms, station 4108 (type 
locality); 6 specimens. Cat. No. of type, 30559. 

P. flagellala, like the two preceding species, belongs to the same group as P. americana Faxon and 
P. afinis Rathbun, in which the carapace is not carinated, the gastric spine does not overreach the 
frontal margin, and the branchiostegal spine is anteriorly placed. I t  differs, however, in its truncate 
telson, from all of the group exoept P. truncata; from. P. americuna in its longer carapace and chelcl? 
with proportionally longer fingers and it8 longer telson; from P. afinis in  its noncarinated abdomen, 
except the sixth segment; from P. kaiujiensi8 and P. truncata in longer carapace, shorter acicle, etc. 

Psa thyrocar i s  hawaiiensis,  sp. nov. 

In the vicinity of Modu Manu in 876 fathoms, station 3977, was found a specimen of a speciks dif- 
fering from any yet described. The specimen is much damaged and devoid of a large ehare of its 
appendages. 
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Rostru~r~ nearly half as long as carapace, reaching beyond middle of second antennular segment; 
upper margin straight, armed with seventeen close-set spines above, of which only two are behind the 
orbit, the crest not being prolonged farther back, and fire minute spinules below, this margin appear- 
ing unarmed to the naked eye; tip acuminate. 

Eyes much flattened, as in P. platyophthnlmw, Alcock and Anderson, showing only a narrow 
crescent of light-colored pigment. 

The an ten~ula r  scale overlaps a little the second segment, which is three times as long as the 
third; the peduncle reaches somewhat beyond middle of antenna1 scale; the antenna1 peduncle falls 
very little short of the antennular. 

Outer maxilliped reaching to end of acicle. The only trunk-leg remaining is one of the third pair, 
and reaches to middle of acicle and has a falcate dactylus which is the same length as the propodus 
and more than twice as long as carpus. 

The abdomen is too mutilated to show any distinctive character; none of the pleopods are perfect. 
Length of rostrum 5.8, of carapace 11.5 

mm. 
Differs from other species in  longer and 

more slender rostrum, longer second joint of 
antennola. 

Cat. No. of type, 30560. 

Leptochele, robusta Stimpson. 

Leptocl~ela -robustu Stimpson, Proc. Acad. 
Nat. Sci. Phila., XII ,  1860, 112 [43]. 
Bate, Challenger Macrura, 8621 pi. 7 < A I 

c x x x ~ x ,  figs. 3 and 4, 1888. - 
FIG. 79.-P~ath~rocari(i hazuaiienuis, type. a, Rostrum, x 4. b,  Distribution.-Sout11 coast of Oahu Island, Carapace and antenna1 region, x 12. c, Outer maxilliped, 

surface, stations 3812 and 3921; south coaat of x 4. d, ~ h i r d  foot, x 4. 
Molokai Island, surface, station 3829. 

'I 'h~se specimens average 13 mm. in length. ~ o s t r u m  very slender, shorter than eyes. Longer . 
antennular flagellum longer than carapace. Fifth abdominal segment very bluntly and obscurely 
carinate; sixth segment with a median tubercle a t  proximal end, which, however, is hidden under the 
preceding segment when the abdomen is horizontally extended. The three pairs of dorsal spines on 
the telson very remote from one another, one pair a t  middle, one very near distal end and the other 
very near proximal end. , 
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HYDROIDS OF THE HAWAIIAN ISLANDS COLLECTEL) BY T H E  STEAMER 
A1,BATROSS I N  1902. 

By C. C. NUTTING, 

Professor of Zoology, State Il?~iversity of Iowa. 

Previous to the Hawaiian cruise of the Albat~oss  almost nothing was known 
regarding the hydroid fauna of that region. So far as the writer has been able to 
ascertain, but three species had been reported from those waters-two having been 
collected by the Cl~a l l e s~ye~  and one having been mentioned by I-Iartlaub as collected 
by Professor Schauinsland from near the island of Laysan. 

The collection forming the basis of this report is thus from practically virgin 
territol-y, and when i t  is remembered that the Hawaiian Islands are farther removed 
from any continental mass than any other group of similar size, it will be seen that 
forms of unusual interest would probably be found which would t'hrow light on the 
morphological and geographical relationships of the Hydroidti as a whole. nTith 
these considerations in view it  will be readily understood that the study of this 
collection was undertalcen with keen interest. The result, however, has been far 
beyond any reasonable anticipation. I t  is doubtful whether any other collection, 
approximately of the same size, made during tho last quarter of a century has 
yielded so great a number of unusually interesting forms. - 

Of the 49 species collected 29 are new, and as a whole these latter arc Illore 
certainly distinct from previously lrnown forms than is usually the case. AS might 
have been expected, the majority of the novelties were found among the Calyptero- 
blastea, but the most surprising occurred among the Gymnoblastea, a suborder that 
has comparatively few representatives in tropical waters. Of the 7 species of these 
latter, 2 were well-lmown Holarctic forms, 2 were new species of a genus hitherto 
known only from the Mediterranean, and 2 were so different from unything hereto- 
fore known that the writer has been unable to place then] in any previously defined 
family, and has been forced to establish new families of Hy droida for their reception. 

Another interesting and unexpected feature of this collection is the unusual 
proportion of forms pl~ovided with fascicled stems, more than half of the entire 
number of species being thus characterized, and all but one of the gymnoblastic 
forms. As has elsewhere been shown(', the accessory tubes of the fascicled stem are 
in reality modified hydrocladia, and their utility lies in giving additional strength to 
the stems. Why this particular feature is so often developed in the Hawaiian region 
it is hard to imagine, especially as by far the greater nuu~ber of species were taken 
in depths presumably beyond the influence of pronounced wave action. 

-- - - - 

~Nutting, American hydro id^, l'urt 11, p. 6 ,  1904. 
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A study of the geographical distribution of the forms iricltided in the collection 

reveals unmistalcable relationship with the Australian region . One indication 
pointing strongly to this conclusion is the great number of Plumularidar?. which 
constitute about one-third of the species . The west coast of North America. and 
particularly Alaska. is characterized by a relatively poor representation of that 
interesting family. while Australia is one of the great centers of distribution of these 
typically tropical hydroids. the only region that rivals i t  being our own West Indian 
waters . In  proportion to the total number of species collected . the Hawaiian region 
seerns to be nearlg as rich in these very graceful and interesting Hydroida as is the 
Australian . 

In the following table the author has included. for the sake of completeness. the 
two Hawaiian forms. C'av/~;nanularia reirqfle:la Allman and PLunvulariu 6wkii Bale. 
that were not collected by the Albafirosa during her recent cruise . 

Geographical a n d  bathymetric distribution of IIaluaCan Hydroids . 
(The asterisks denote the new species in the Albatross collection.) 

96 
Surface . 

14-20 
184 

70-76 
14 
122 

73-130 
7 

* Hydmdendrium gorgonides ...... .......I.. ...................................................................... 
............................................................ Ceratella fusca ............................ + 

Eudendrium rameum .................... I + +. .................... + + ........... 
Eudendrium capillare ............................................................ + + 1 + . ...................................................................... *Bales mirabilis .......................... ! 

*Corydendrium corrugatutn .................................................................................... 
* Corydendrium minor ........................................................................................... * Haleciurn set~ndcns ............................................................................................. * Campanularia eloisa ............................................................................................ 

Campanularia spinulosa .................. i- ............................................................ 
...................................................................... Campanularia retroflexaa .............. .i 

*Stegopoma pilberti ..................... . .  ..................................................................... * Stegopoma gmcilis ............................................................................................. * Stegopoma lumieola .......................................................................................... 
*~pereularel?a longieanda ....................................................................................... 

.......... Calycella uyringa .................................. + + + + + 
.......................... Lafoea dumosa + + .......... + + + + 

Lafoea fruticosa ................................... + .......... + + + + * Lafoea contorts.. ............................................................................................... 
Lietorella halecioidea .................... + .............................. + + + * Lictorella eervieornis .......................................................................................... 
Filellum serpens ................................... + .................... + + + 
Cryptolaria pulehella .......................................................................................... 

........................................................................................ * Cryptolaria symmetrica 
*Cryptolaria opereulata ... , ....................................................... 1 .............................. * Sertulnria snyderi ......................... Sertularellulata + 

Sertularella dentifera .............................. + 
*Sertularella torreyi 
*Sertularclla crenulata 

aThis species and also PZumula~.ia bfl8kii were not in the collections secured by the Albatross . They are included here 
in order to make the record of distributjon as complete as possible. being the only known Hawaiian species that were not 
secured by the Albatrom . 

Pasythea quadridentata ................. 
Thuiaria fenestrattl ...................... * Diphasia palmata 
Synthecium tubithecum 
Bynthecium orthogonia .................. 
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7 ~glaophenia righa ........................................... 
*Theeoearpus niger 

Lytocarpus hcenieens ................... * ~ytoearpns {awaien~is * Lytoearpus balei ................................ * Lytocarpus sirnilis 
*Halicornaria flavn * Halieorllaria bryani 
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An analysis of the foregoing table shows that of the 51 species included 31 are 
peculiar to the Hawaiian region, leaving 20 that are found elsewhere. Of these 
latter 7 may he regarded as Holarctic, all being found in the arctic region and on the 
coasts of northern Europe, as well as in the North Pacific; these are Eude~~driurr,~ 
rameum, E~cdmd~iurn capillarw, Calycella syringa, FiZellu~~z se?;uens, Lafoza dunwsa, 
Lafoifa fruticosa and Lietorella ?~alecioides. All but one of these (Budendriurn 
rameum) have been found on our New England coast and 4 of them have been 
reported from Alaska. 

Excluding these Holarctic forms and I'asythea puadridmtata, found in temperate 
and tropical seas throughout the world, there are 12 species still to be discussed. 
Seven of these-namely, C~*atella ,fusca, Qa~~bj/anularicn spinulosa, Sertularella lata, 
Thuiurla feneuerata, Synf/~ec.ium orthogoniu, I'Zumular ia b uskc, and Lytocarpus 
phm~ziceus-are, with a single exceptions, known to occur only in the Australian 
region. Of the remaining 5 ppecies 2, SertuZaria dmtifwa and PZunlularia corru- 
gata, have hitherto been reported from the California coast ohly; and 3, Synthe- 
cium tu6itheczlm, 3fonost;~.c?~as quadridens, and Aglaopl~enia rigida, are West Indian, 
although the last of these is identified with much doubt. 

Recapitulating, the distribution of the known Hawaiian species of hydroids may 
be summed up as follows: 

Species peculiar to the Hawaiian region.. ...................................... 31 
Holarctic species. ............................................................. 7 

................................................ Pelagic and widely distributed 1 
........................................... ............. Australian species.. -: 7 

Californian species.. ........................................................ 2 
.......................................................... West Indianspecies 3 

As would be expected from the isolated position of the Hawaiian Islands, the 
preponderance of peculiar species is very exceptionally large. At first sight i t  would 
appear that tlie Holarctic and Australian relationships were equal. A little consid- 
eration, however, will show us that the relationship with Australia is decidedly more 
intimate than that with the more northern great faunal area. This is strikingly 
shown, as has already been intimated, by the large number of plumularians included 
in the collection, embracing about one-third of the entire series. The occurrence of 
&atella fusca, a representative of an essentially Australian family, is also significant. 

In connection with the appearance of three West Indian forms in the Hawaiian 
Islands it is interesting to remember that Dr. Alexander Agassiz, in discussing the 
echinid fauna of the West Indies, says: 

The resemblance of the fauna of the Gulf of Mexico and the Caribbean to that of the Pacific was 
noticed by writers, even a t  a time when the materials available for comparison included but little 
beyond the littoral fauna. * * * I n  fact, the deep-sea fauna of the Caribbean and of the Gulf of 
Mexico is far more closely related to that of the Pacific than to that of the Atlantic. Before the 
Cretaceous period the Gulf of Mexico and the Caribbean were undoubtedly in freer communication with 
the Pacific than with the Atlantic Ocean. l) 

It is somewhat strange that the large and cosmopolitan genus Sertularia has but 
one representative in the colleotion. This seems all the more remarkable when we 

aSerttllarelta latn was secured by the  Cl~allenger on the Brazilian coast. 
bThree Cruises of the  Blake, vol. I, p. 167,1888. 
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remember that there are 32 species of that genus jn Australian waters, as shown by 
Bale in his Catalogue of Australian Hydroids. 

Hydroids were secured at 37 stations during the Hawaiian cruise, and a t  depths 
ranging from 10 to 500 fathoms. At 20 of these stations the depth was over 100 
fathoms. The bottom was exceedingly rough almost everywhere, li~aking successful 
dredging unusually difficult. The region is undoubtedly one favorable to hydroid 
life, and the depth a t  which Bhe dredging was done was within a range which 
furnishes suitable conditions for both shallow and deep water forms. Notable hauls 
were made a t  the following stations: 

Station 3854, off south cboast of Molokai Island, 134 fathoms; 8 species. 
Station 3859, between Molokai and Maui islands, 138 fathoms; 9 species. 
Station 3939, off Laysan Island, 163 fathoms; 6 species. 
Station 4098, off north coast of Maui Island, 95 fathoms; 6 species. 
Station 4802, between Mltui and Molokai islands, 122 fathoms; 6 species. 
I t  is wor-thy of note that all of these hauls are in depths of from 95 to 163 

fathoms. 
SYSTEMATIC DISCUSSION. 

HYIIRODENDRIDX, new family. 

Trophosome.-Colony branching, the hydrocaulus being composed of a spongy mass of chitinous 
tiesue, which is covered with an external coating of naked ccenosarc. Hydranths with a single 
whorl of filiform tentacles and a flat hypostome, rese~nblinq the oral disc of an actinarian. 

Gonosome.-Sexual products borne in large hernia-like protuberances from the hydranth bodies. 
No sign of medusoid structure or of a blastostyle. Colonies bisexual. 

HYDRODENDRIUM Nutting, new genns. 

There being but a single known representative of the fanlily, the generic definition can riot 
a t  present be constructed, but will have to be essentially that of the family. 

Hydrodendrium gorgonoides' Nutting, new species. 

(Pl. I, figs. 1-6; pl. vir, figs. 1, 2.) 

Trophosome.-Colony flabellate in form and attaining a height of a foot or more, judging from 
the much-broken pieces secured. Hydrocaulus very woody and thick, the main stem in some 
places being as much as fj of an inch in thickness. The superficial fibers of which the hydrocaulus 
is composed are in general parallel, and ascend in a twisted or spiral manner. Branches very 
irregular and dendritic, the ultimate branchlets someti~nes anastonlosing to a limited extent. 
Hydranths irregularly scattered over the stem and branches, but showing a tendency to aggregate 
in the angles between adjacent branches and in the protected portions of the meshwork formed 
by the anastomoses of the terminal branchlets. Hydranths with a cylindrical body, which is 
rather short and stout in preserved specimens, an oral surface resembling the oral disc of simple 
actinians, and a single whorl of filiform tentacles around the margin of the disc, the tentacles 
having a somewhat nodulated appearance, owing to the presence of nematocyst batteries. The 
individual hydranths ariee, not frorr~ a single cc~nosarcal tube, but from several distinct filaments 
from the free ctEnosarc with wliirh the hydroc*aulus is covered. (See figure 1.) 

Gonosome.-The gonophores, if i t  is proper to call them such, are in the form of immense hernia- 
like protuberances fro111 the middle or lower portion of the body of the hydranths, there being but 
one to a hydranth. Although the hydranths bearing these bodies are usually apparently unmodified, 
they eometixnes appear to be somewhat shrunken, as if i~npoverished by the growth of the gonophores. 
These latter show no trace of medusoid structure, either externally or in  sections, and, what is more 
remarkable, there is no sign of anything like a blastostyle or spadix. Gonojhores bearing ova, and 
others bearing spermatozoa, are found on the same colony. 

Distribution.-Station 3991, between Honolulu and Kauai Island, 296 fathoms, 
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This species being a representative of a new family, it seemed advisable toinvestigate it somewhat 
in detail, especially regarding certain histological features, Rome of which are worthy of further ~nention. 

The atem.-Although presenting every appearance of being polysiphonic, this structure is not 
homologous with the ordinary polpsiphonic stem. A cross section reveals the fact that we have here 
to deal not with a series of parallel tubes, but with a series of irregular lacunlr: greatly lengthened 
along the axis of the stem and inclosed in a comrnon matrix, as it were, of chitin. In cross section 
these lacuna are of various sizes and shapes, ant1 on tho surface they reveal thcmselvev as cross sections 
of deep irregular prooves, rather than tubes. (See fig. 4. ) 

Toward the interior of the section the ctxhnoaarc appeare often to be wanting in these spaces, but 
toward the surface the lacun~c are filled with it. The superficial grooves are filled, and here the 
ccenosarc overflows, as it were, and forms a coniplete investlrient of tlie stem. I t  will thus be seen 
that the cuonosarc is much deeper over the superficial grooves than between them, where the superfi- 
cial layer is very scant. Being thus molded into the grooves the ccunosarc here forms thickened 
strands, several of which unite to form the hydranth body. 

From an examination of such a section as is shown in figure 4 it seems that the mode of growth 
of the atem is somewhat as follows: Iteasoning from homology, it is altogether probable that the 
chitinous parts of the liydrocaulus are formed by the ectoderm, although I have been unable to work 
out the beginning of this process. The deposition of chitin, then, takes place at the periphery of the 
lacuns, the latter thus becoining smaller as the chitin invades them, in some cases, doubtless, being 
almost obliterated. Near the surface the ridges appear to be built up more rapidly than the bottotns 
of the grooves, and the outer or ~uperficial sides of the grooves thus tend to meet or be bridged over 
with the rapidly forming chitin. Thus the spaces which were originally cross sections of deep 
grooves finally become round in section and appear to be sections of tubes, and we have, as a result, 
a stem, which, although tnorphologically polysiphonic or fascicled, is not so in strict homology, on 
account of the great difference in the manner of its formation. 

Unless one has studied the formation of the skeletons in other calenterates, such as corals and 
I-Iydrocorallina, it  is difiicult to understand the mutual relations of endoderm, ectoderm, and chitin 
in this new form. Without entering illto further discussion, however, it will suffice to say that the 
relations here and in the Ilydrocorallinn: are, in my opinion, strictly homologous. 

Wle 1Iydranths.-Cross sections and longitudinal sections of the nutritive "persons" of the colony 
show that they are typical hydroids, although they bear a distinct superficial resemblance to actinoid 
polyps. They are made up of the ordinary histological layers, the body cavity being simple and 
showing no trace of cesophageal tube or ~nesenterial filaments. There is practically no proboscis, the 
mouth being in the center of a flat oral disc, aa in the aetinians. Bt its base the hydranth body, or 
rather its foot, becomes continuous with the strands of ccenosarc which fill several of the adjacent 
superficial prooves of the hydrocaulus, and it is altogether probable that the lumen of the body is 
directly continuous with the central cavities of these tubes, although the condition of the material did 
not allow of definitely proving this point. The tentacles are solid, noncapitate, and arranged in a 
single circlet around the edge of the oral disc. 

Gonosome.-This is the most remarkable feature of the for~n under consideration, being, in n ~ y  . 
opinion, the most primitive known among the Hydroida. Upon the body of an unmodified hydranth, 
below its middle, is borne a huge, hernia-like protuberance that is sometimes alrnost as large m the 
hydranth from which it springs. But a single one of these is borne on a single hydranth. Upon 
sectioning this strange gonophore it is found to be a simple sack, opening widely into the body cavity 
of the hydranth and consisting simply of the ordinary layera of the hydranth body, endodenn, 
ectoderm, and supporting layer, or "Stutzlatnelle." 

The male and female goliophores are borne on the same colony and are externally quite similar in 
appearance. Internally, they differ only in the sexual elements inclosed. If the gonophore is female, 
the developing ova are seen to be embedded in the endoderm, the older ones being distal and the 
younger being prosinla1 in position. There is not a trace of any medusoid structure to be seen, care- 
fully prepared sections, both transverse and longitudinal, showing no sign of radial eanals or of 
blastostyle or manubrium. In  the section figured in figure 5, plate I, the line of ova can be traced 
around the bend where the gonophore joins the hydfanth body until the smaller ones are seen 
embedded in the endoderm of the body wall itself. It, seems likely, therefore, that they are originally 
differentiated in the endoderm of the body wall and afterwards are carried along with the portion of 
the wall that is pushed outward to form the hernia-like gonophore. Or they may migrate outward 

. 
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after the gonophore is partially formed, as Weismann and others have found to be the case in  many 
hydroids. The male gonophore, as said before, differs from the female only in bearing spermatozoa 
instead of ova. (See fig. 6, pl. I.) 

I n  Hydra the ova are formed directly in the body wall of functional hydranths, and there is 
nothing that can be called a true blastostyle as distinct from the hydranth itself. . Here, however, 
each ovum is inclosed in a separate closed sack, develops a hard ellcasing wall around itself, and later 
develops a statoblast. 

It thus appears that the reproductive parts in  the I iydra are in some respects more highly 
specialized than those found in Hydrodendrium. 

Relationships of the .family Hydrodendridz.-Up to comparatively recent times there was but one 
known family of Hydroids that exhibited the peculiar character of having the skeleton composed of 
a chitinous network which was covered with a layer of ccenosarc, and that was the family I lydract inid~.  
Prof. Louis Agassiz, with his usual clear insight, recognized the relationship between this family and 
the  Milliporids, the details of which have been worked out by several writers, including Professor 
Moseley. Since that time two other families having this characteristic have been described. One of 
these, the Ceratellidsa, was instituted in 1868 by Doctor Gray, who regarded i t  as a family of sponges. 
I11 1888 Bale recognized its family rank and also that it  was composed of true hydroids. I n  1891 Prof. 
W. Baldwin Spencer, of Melbourne, discovered another remarkable form, Clatl~rozoon wilsoni, for which 
he  instituted a new family, the Hydroceratinidz, in which the colony is branching, as in the Ceratellids, 
but the superficial ccenosarc is enveloped extc?rnally by a very thin chitinous layer that incloses the 
entire hydrocaulus. 

I t  thus appears that up to the present time no less than four families of Hydroida have been 
described having the common character mentioned above. The collection secured during the Hawaiian 
cruise of the Albatross contains two other species which, in my opinion, should form the types of two 
additional families of this group, making six in'all, which may be characterized briefly as follows: 

Table showing the main points of resemblance and difference helween the .families o f  Ellldroida having the 
common character of s t e m  composed of a chitinous (in one case calcareous) framework overlaid with 
naked CCEnOEaTC. 

nubriilm present. 

CERATELLIDB . . . . . B r a n c h i n g  . No Fromseveral coen- Scattered capitate None. Medusoid gono- 
s i n  es. Hydro- osarcal tubes. tentacles. Pro- phores s ringing 1 ty composed I 1 bosci~present. 1 1 directly from the 
of basket-like open- hydrocaulus. 

later.) 

HYDXODENDRIDX . 

a The original spelling Ceratelladse is here changed to conform to the A. 0. U. code and to the practice of nearly all 
zoologists. 

Branching. Neither 
s ines nor hydro- 
piores. 

HY D R O C E R A T I -  I Branching. Tubular 

Fromneveralcmn- 
osarcal tubes. 

NIDE. hydrophores pres- 
ent. Entire hydro- 
caulus c o v e r e d  
with thin chitinous 
membrane. 

I 

One circlet of flli- 
form tentacles. 
No probosci~. 

Nemri tophores 
with evident 
sarcostyles. 

Fromseveralccen- 
osarcal tubes. 

Unknown. One circlet of flli- 
form tentacles. 
Proboscis pres- 
ent. 

None. Gonophorcsin form 
of hernia-like 
open slicks on 
bod of unmod- 
ifledrhydranth. 
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Family CERATELLIDX. 

!Frophosome.-Colony branched. Skeleton in the form of a chitinous network with slight bracket- 
like or tubular hydrophores serving as a support for the bases of the hydranths. Hydrocaulus in the 
form of network of anasto~nosing tubes, the whole inclosed in a common ectoderm layer. 

Gonosome.-Gonophores medusoid; fixed and arising directly from the hydrocaulus. This defi- 
nition is practically the same as that given by Prof. W. Baldwin Spencer in his "On the structure of 
Ceratella fusca (Gray)." (Transactions of the Royal Society of Victoria, 1891. Reprint, pp. 1-24,) 

Genus CERATELLA. 

Tropho.rome.-"Colony irregularly branching; more or less expanded in one plane; growing from 
a creeping base. Main stem flattened, branches rounded and beset with bracket-like hydrophores."a 

Ceratella fusca Gray. 

But a single specin~en of this species was found. 
Locality.-Station 4072, north coast of the island of Maui, 56 fathoms. 
CerateUaJusca Gray, Proc. Zool. 80c., Vol. VIII, Nov., 1868, 677. 

Family EUDENDRIDZ. 

!Frophosome.-Colony branched, stem fascicled. Hydranth with a single circlet of filiform teutacles 
and a trumpet-shaped proboscis. 

Gonosome.-The male gonophores form a verticil just beneath the tentacles of the hydranth, each 
gonophore having 2 to 4 chambers in linear series. Female gonophores not in regular verticils and 
usually clustered just beneath the tentacles on the bodies of the hydranths. The hydranths in both 
sexes are often more or less degenerated when bearing gonophores. 

Genus EUDENDBIUM. 

There being but one genus recognized in the family its characters are as given above. 

Eudendrium rameum (Pallas). 

several specimens of Eudend~ium were secured that I am unable to separate from this well-known 
form. They show the characteristic dendritic habit of growth of this species, but do not attain the 
size of British specimens. The gonosome, female, is present and shows no point of differentiation 
from E. rameuin. 

Localities.-Station 4077, off the coast of the island of Maui, 99 fathoms; station 4135, off the coast 
of the island of Kauai, 225 fathoms. 

This species is of Holarctic distribution, being found off the coasts of Europe, the Arctic region, 
and in the Pacific as far south as Australia. 

Tubularia ramea Pallas, Elcnchus Zoophytorum, 83,1116,1766. 

PEudendrium capillare Alder. 

A small specimen without gonosome is very doubtfully referred to this species. The colony is 
somewhat larger than British  specimen^. 

Locality.-Station 3854, off the south coast of the island of Molokai, 134 fathoms. 
IEudendrium capillarc Alder, Catalogue of tho Zoophytes of Northumberland and Durham, p. 15, 1867. 
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TUBIDENDRIDE, new, family. 

23.ophosome.-Colony branching, polysiphonic, the hydrocaullls being, a t  least in part, covered with 
naked ccenosarc. Ill-defined pseudo-hytlrophorrsare often formed. Hydranths with two well-defined 
whorls of fllifor~n tentacles, a pyriform body and entirely naked pedicels. Stem beset with irregularly 
distributed finger-like processes arising from the ccenosarc. 

Gonosome.-Not known. 
BALEA Nutting, new genaa. 

The generic characters of the type of this new family can not be defined so long as other members 
of the family are unknown. The author takes pleasure in naming this remarkable genus after Prof. 
W. M. Bale, the Austcalian naturalist, who has done such irnportant work in the Ilydroida of the 
Pacific. 

Balea mirabilis Nutting, new species. 

(PI. rr ,  fig. 3; pl. vrr, figs. 3, 4.) 

23.ophosome.-Colony attaining a h e i g ~ ~ t  of about 5 inches, flabellate in general outline; hydrocaulus 
polysiphonic, even to the tips of the ultimate branches, and a t  least partly covered with naked ccenosarc, 
which occupies paraIle1 open grooves on the surface. Branches irregular, but laterally disposed on 
the sides of the main stem, sometimes subdividing, and bearing irregularly disposed and often hardly 
discernible hydrophores that are a mere thin rim arour~d the naked bases of the hydranth pedicels. 
Hydranths exceedingly irregular in  their disposition, apparently most abundant on the distal parts of 
the colony, where they are sometimes aggregated in (.lusters; body pyriform, elongated, with a 
proximal whorl of 12 to 16 filiform tentacles, and a distal whorl of larger filiform tentacles, which are 
8 to 12 in number and are inserted on the widest part of the body. The hydranths are borne on 
rather slender pedicels which are without a covering of chitin. Scattered irregularly over the stem 
and branches are a number of tentaculiform organs that are unlike anything else known to the writer, 
although they are likely to prove homologous with sarcostyles. They are apparently almost exactly 
like the smaller tentacles of the hydranth in general form and structure, as viewed under a fairly high 
magnification. They are composed of ectoderm and endodern~, but I have thus far failed to find any 
nematocysb that are clearly defined. In  form they have just about the proportion of length to breadth 
that  is seen in the human finger. I n  life they are probably highly extensible, while in  the preserved 
material they are contracted, in  all likelihood, to their least dimensions. 

Gonosome.-Un kno wn. 
Loculit?y.-Station 3856, between Molokai and Maui islands, 127 fathoms. 
Cross sections of the stem or branches of this remarkable hydroid reveal a relation of tubes 

different from that found in any other that I have seen. Thestem seeins lo be truly polysiphonic, the 
section showing a series of tubes much the  s a n ~ e  as one finds in some of the pln~nularians. The tubes, 
llowever, open quite freely into each other through irregular apertures in their chitinous walls. The 
walls of the peripheral tubes are much thinner than those of the ci~titral ones, and sometimes their 
outer portions are entirely lacking, thus exposing the naked cwnosarc. While I have not ascertained 
the  manner of growth of this stem with certainty, it  seems altogether likely that the cwnosarc pushes 
through the  openings in  the  walls of tubes already formed and creeps along the grooves between 
adjacent tubes. At this stage we would have the condition of the ccenosarc on the surface of Irydrac- 
tinia, for instance. Later the cojnosarc begins to form a thin layer of chitin on i h  outer surface, which 
arches over the groove and grows thicker and thicker, until finally we have a new tube of chitin with 
its usual ccenosarcal contents. 

Another point of difference between this form and the others de~cribed on page 838 lies in the fact 
that the hydranth arises from a single c~nosarca l  tube and-not from several. I n  some cases i t  arises 
from one of the central tubes and in others from one of the superficial tubes, which indicates that the 
latter tubes have been formed after the appearance of the  hydranth. 

The irregular disposition of ?he hydranths is another feature that is exceptional, although it  is 
shared with the  Hydrodendr id~ .  

Relationships of the %hidendridz.-The form of the hydranth is essentially that of the Tubula r id~ ,  
especially as regards the disposition of the tentacles. It differs, however, in the relative size of the  
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proximal and distal set anti in  the fact that the pedicel is entirely naked. The character of the stem 
is unique in that i t  colnbirles a true fasciculation with the presence of external cocnosarc. The dactyl- 
oxooids, if such they are, are also unique in the apparent absence of well-defined nematocysts. I t  is 
unfortunate that the gonosome is absent, as that would in all probability furnisll clews to the true 
afinities of this strange hydroid. 

Family CLAVIDZ. 

Trophosome.-Stem branched or unbranched. Hydranths with scattered filiform tentacles. 
Gonosome.-Uonophores either in the form of free medusii: or producing the sexual products in  

fixed sporosacs. 
Allrnan, in  his Monograph of the Gymnobkstic Hydroids, published in 1871, places the genus 

Corydendrium in the family Turridu?, under a Inistaken idea that the only species known, C. yazasiticun~, 
bore medusw with sirnple radial canals and simple tentacles. In  1883 Weistnann published his Ent- 
stehung der Sexualxellen bei den Hydrornedusen, in  which he points out Allman's mistake and sllows 
that Coryder~drium produces no medusu? a t  all (p. 40). Weistnann, however, does not attempt any 
general classification of the hydroids and does not correct the systematic error of Allman. 

I n  1897 Dr. Karl Camillo Schneider published hie " I-Iydropolypen von Bovigno nebst Uebersicht 
iiber das System der llydropolypen in1 Allgerneinen," in which he proposes a general revision of the 
classification of the .Ilydroida, the result being the throwing of numerous well-established families 
together and rendering the task of the workers in the Hydroida more perplexing than ever. H e  
places the 20 families of Gymnoblastea recognized by Allnlan in 4 families. Ha does not regard 
Corydendriurn parasiticurn m representing a distinct genus, placing it in the old genus Claca. 

The present writer thinks that Doctor Schneider is correct in placing this species in the Clavidm, 
but that he is in  error in  failing to recognize the validity of the genus Coryde?~drium. 

Qenas CORYDENDRIUI. 

!Prophosome.-Colony branched and fascicled. Hydranths with scattered filiform tentacles. 
Gonosome.-Gonophoxes borne on the stem and branches, in  the  form of either medusae or fixed 

sporosacs. 
Corydendrium corrugatum Nutting, new species. 

(Pl. 11, fig. 2; pl. VII, figs. 5, 6, 7.) 

13.ophosome.-Colony attaining a height of about 5 inches. Stem and branches fascicled, the 
former being nearly straight or irregularly but not abruptly bent, and bearing branches that are 
opposite, subopposite, or alternate, the whole forming a roughly pinnate structure. Branches often 
showing a well-marked annular constriction near their origins and bearing on their anterior aspect the 
hydrophore-like structures within which the hydranths retract. These hydrophores are inclined 
alternately to the right and left, are not very distant, and are cylindrical with a round terminal orifice, 
an even margin, and are usually distinctly corrugated with deep irregular annulations. Ilydranths 
large, wit11 elongate pyriform body and very numeroup, filiform tentacles emplanted over the surface 
so thickly that they almost entirely conceal the hydrant11 body. Proboscis very dilatable, as shown 
in figure 7. 

Gonouon2e.-Unknown. 
Di9triBution.-Station 3828, south of the island of Oahu, 319 fathome; station 4077, northeast coast 

of the island of Maui, 99 fathoms. 
The hydrocaulus of this species is much Inore thick and rigid than in C. parusitimnz, and the 

hydrophores are more distinct and are decidedly corrugated. 

Corydendrium minor Nntting, new species. 

(PI. 11, fig. 1; pl. VII, figs. 8, 9.) - 
Trophosome.-Colony growing ou a creeping root-stock, parasitic on a species of Lafoi;~, and attain- 

ing a height of about one-half inch. Stem and main branches fascicled, the latter being irregularly 
disposed and giving forth alternate branches. The ultimate branchlets are not fascicled, but the 
perisarc is strong and tubular, ending abruptly a t  hase of hydranths. Hydranths with an elongated 
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pyriform body with about 12 to 16 scattered filiform tentacles, yhicah sometimes show a tendency to 
form a distal whorl of 4 and a proximal Inore numerous whorl, the middle part of the body being less 
thickly beset with tentacles. 

Gonosome.-Gonophores taking the form of single niedustrx on separate pedicels growing from the 
branches. The m e d u s ~  have 4 radial canals, unbranched, an apparently short, 4-lobed proboscis, 
and numerous strong marginal tentacles the disposition of which could not be made out in  the  
immature medusa: examined. 

Distribution.-Station 3859, between the islands of Molokai and Maui, 138 fathoms; station 4077, 
northeast coast of Maui, 99 fathoms; station 4098, north* coast of Maui, 95 fathoms. 

This appears to be a true Corydendrium, but i t  differs from either of the other species of the genus 
in  bearing m e d u s ~ .  I t  is much smaller in all its proportions than C. parasiticurn, with which I have 
directly compared it. 

Family HALECIDE. 

Il.ophosome.-Stem fascicled. Saucer-shaped hydrophores borne alternately on branches and 
often having their margins reduplicated and a circular row of shining spots of dots some distance 
below the rim. Hydranths with conical proboscis and a single whorl of filiform tentacles. 

Gonosome.-Gonophores in the form of either sporosacs or medum. 

Qenaa HBLECIUM. 

Il.ophosomz.-Colony without defensive persons, otherwise as described in the family definition. 
Gonosome.-Gonophores in  the form of fixed sporosacs. No meduss.a 

Halecium scandens Nutting, new species. 

(PI. 11, fig. 5; pl. vrrr, figs. 1-3.) 

Trophosome.-Colony growing like dodder over a specimen of L?/tocarpus phmiceus, the long stolon- 
like root-stock running along the main stem of the host for a surprising distance without branching or 
ramification of any sort. Near the distal end of the host a few branches of IT. scandens are given off. 
Stem long, slender, nearly straight, unbranched, divided into very long, slender internodes just a b o ~ e  
the hydrophores. Hydrophores on short pedicels with broadly flaring margins arid without redupli-' 
cations. Hydranths very large, but the details not distinguishable. 

Gonosome.-Gonangia springing from lumen of hydrophores, lenticular, broader than long, with a 
curious mushroom-like body differing in shape from any others that I have seen, and suggesting the 
possibility of a medusoid form. 

Locality.-Station 3949, north of the island of Laysan, 59 fathoms. 
The very great length of the internodes, combined with the shortness of the pedicels and peculiar 

gonophores springing from the hydrophores, although this latter may be purely sporadic, make this 
species quite distinct from others of the genus. 

Of course if the gonophores produce meduac the species would go into the genus Campaleciunz 
Torrey. 

Family CAMPANULARIDE. 

Trophosome.-Hydrothecn? well developed, nonoperculate, either with distinct pedicels or nearly 
sessile, but not adnate to or partly immersed in the stem or branches. Hydrotliecal septum distinct. 
Hydranth with a trumpet-shaped or subglobular proboscis. 

Gonosome.-Gonophores producing either the generative products direct or medustc which do not 
bear ova on the proboscis. 

The clmsification of the pediculate Calypteroblastea is a t  present in a n  exceedingly unsatisfactory 
condition, and no two authors are in substantial agreement as to the systematic arrangement of this 
perplexing group. The present author is by no means prepared to offer a revision a t  this time, but 

a Dr. Harry Beal Torrey, in his Hydroida of the Pacific Coast of North America, page 48, describes a new genus of Hale- 
cide based on his discovery of a form which bears medusa instead of sporosacs. To this interesting form he has given the 
name Campaleciun~ medusiferum. 
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has decided to use a classification that will be conservative, not disturbing the nlore generally accepted 
arrangements of Hincks and Allman, except where they are manifestly contrary to facta discovered 
since they were proposed. 

Qenne CAMPANULARIA. 

!hophosome.-Colony usually"branched, sometimes fascicled. 
Qonosome.-Gonangia producing sexual products which produce planulce and not medusae. 

Campanularia eloisa Nutting, new species. 

(Pl. 11, figs. 4,. 6; pl. VIII, figs. 4-7.) 

fiopho8ome.-Colony attaining a height of about 5 inches. Stem and main branches fascicled, 
the pedicels sometimes opposite and sometimes springing from all sides of the nlain stern and branches, 
often being directed'at right angles to the latter. Hydrothecic quite large, tubular, with 14 to 16 strong 
rounded teeth, borne on long slender pedicels which are annulated just below the hydrothew, but 
usually not at-the proximal end. r 

Gonosome.-Gonangia borne on stem and main branches, elongate-ovate in shape, truncate a t  
distal end, proximal portion showing a number of very weak ~nnulations. Pedicels very short. 
Gonangia considesably shorter than the hydrothem. 

Distribution.-Station 3853, south coast of Molokai Island, 68.5 fathoms; station 3859, between the 
island11 of Molokai and Maui, 139 fathoms; station 3949, northwest of the island of Laysan, 59 fathoms; 
station 4077, northeast coast of Hawaii Island, 99 fathoms. 

This species evidently belongs to the Verticillata group, having a strongly fascicled stem and 
scattered pedicels. I t  differs from C. uerlicillata in the shape of the hydrothem and gonangia, and 
also in the arrangement of the pedicels. 

Campanularia spinulosrt Bale. 

A fragmentary specimen which appears to belong to this species was secured at station 4071, off 
the north coast of the island of Maui, at a depth of 52 fathoms. 

CampaaulaTia mpinulosa Bale, Proc. Linn. Boc. New South Wales, 111, series 2,1%38, 756. 

Family CAMPANULINIDZ. 

fiophosome.-Hydrotheca? pediculate, tubular, with an operculrlm co~nposed of several converging 
segrnents forming a tent-like structure. Ilydranth with a conical proboscis. 

Gonosome.-Gonangia producing either the sexual elements direct or free medusce. 

Ti-0phosome.-Hydrothec~ with the distal ends beveled on opposite sides and the aperture closed 
with an operculum composed of numerous segments, the wllole rese~nbling an A tent. 

This genus, proposed originally by Prof. Q. M. R. Levinsena, s eem to me to be practically 
convenient, whether a natural one or not, and it is therefore adopted in this paper. There is no 
character used in connection with the gonosome. 

Stegopoma gilberti Nutting, new species. 

w (Pl. 111, fig. I;  pl. IX, fig. 1.) 

23.ophosome.-Colony attaining a height of 6 inches or more. Stem and branches fascicle$, 
branches irregularly alternate and themselves often giving off irregularly disposed branchlets. 
Pedicels arising irregularly from the peripheral tubes of the fascicled stem and branches. Hydrothem 
very large and slender, their bases passing insensibly into the pedicels, which are not more than one 
and a half timea as long as the hydrothecce; lnargin rut away on opposite aides so as to be strongly 
beveled, the beveled sides being fitted with opercula, which are split up into many narrow, ribbon-like 

aMeduaer, Ctenophorcr og Hydroider frtr. Qronlands Vestkyst, Copcnhngon, Scertryk a£ Vidensk. Neddel. pa den 
naturk. Foren, 1892,S. 

F. C. B. 1903, Pt. S-12 
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strips and meet in  a ridge-like line above. The reduplication of the  margin often complicates the 
structure of the operculom, which is then itself duplicated. Bottom of the hydrotheca with a distinct 
septum. Hydranths long and slender, with about 16 tentacles and a conical proboscis. 

Gonosme.-Gonangia rather shorter than the  hydrothecae and nearly sessile, slender, narrowing 
very gradually below and ending in an operculate margin much like that of the hydrothecae. Blast- 
ostyle bearing several male gonophores. 

Distribution.-Station 4102, between the islands of Maui and Molokai, 122 fathoms. 

. Stegopoma gracilis Nutting, new species. 

(Pl. rrr, fig. 2; pl. VIII, figs. 8, 9.) 

Trophosome.-Colony parasitic. Pedicels springing from a nonfascicled creeping stolon. Hydro- 
t h e w  much smaller than the preceding, but otherwise almost a miniature of & gilberti. 

Gonotionte.-Gonangia springing from rootstock, stout, decidedly longer than the hydrothecre, the  
margin and operculum as in the hydrothecre. 

Distribt~tion.Station 4000, south of Kauai Island, 213 fathoms, station 4098, north.coast of Maui 
Island, 95 fathoms, station 4101, between Maui and Molokai islands, 143 fathoms. 

The entirely different habit of this species and its constant difference in size seem to sufficiently 
distinguish i t  from the preceding. 

Stegopoma plumicola Nutting, new species. 

(Pl. 111, fig. 3; pl. IX, figs. 2, 3.) 

!!kophosome.-Colony parasitic on Lytocayus phanicewr and consisting of sessile h y d r o t h e c ~  borne 
on a creeping stolon. Hydrothecs smaller an4 more robust than in S. gilberti, four or five times as 
long as wide, the ends beveled on opposite sides so as to form 3 long, broad, pointed teeth, between 
which the operculum, consisting of many narrow strips, is placed. 

Gonosome.-Gonangia sessile on the rootstock, deridedly longer than the hydrothecae margin, 
circular, but with a two-flapped operculum in the shape of an A tent. 

Locality.-Station 3939, northwest of the island of Laysan 163 fathoms. 

Qenns OPERCULARELLA. 

fiophoaome.-Stem no& fascicled. Hydrothecae ovate in outline, the margin not distinct, its distal 
portion being produced into a number of narrow pointed strips which converge to form a conical , 
operculum. 

Gonosome.-The mature gonangia bear acrocysts. 

P Opercularella longicauda Nutting, new species. 

(Pl. III, fig. 6; pl. IX, figs. 4-7.) 

fiophosome.-Colony parasitic on another hydroid, growing in tufts of pedicels from a creeping 
rootstock. Pedicels very long and slender, not annulated even a t  ends, sometimes five tililes as long 
as the hydrothem. Hydrothece small terete, very thin and collapsible, distal ends broken up into a 
many-parted operculum which sometimes introverts as in  Calycella syringa. 

Gonosome.-Gonangia borne on the rootstock, very large in comparison with the size of the hgdro- 
them,  deep urn-shaped with flaring campanulate margin and a flat operculu? con~posed of several well- 
marked segments. The single gonangium found almost certainly belongs to this species, being found 
buried among the pedicel8 of the hydrothem. I n  dissecting the rubbish in  which it  was imbedded, 
the short pedicel broke before the connection with the rootstock from which the hydrothem sprung 
was proved. 

Locality.-Station 3859, between Molokai and Maui islands, 138 fathoms. 

Qenns CALYCELLA. 

Trophosome.-Stem a creeping parasitic rootstock. Hydrothecre with a distinct margin, above which 
is a distinct, many-parted operculum which is often introverted. 

Gonosome.-Gonangia borne on the rootstock, oval, and bearing globular acrocysts when mature. 
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Calycella syringa (Linnsus) . 
Locality.-Station 4098, north coast of Maui Island, 95 fathoms. 
This is the only specimen of this well-known species that I have found in the collection. 
Sertt~laria syvtnga Linnrous, Syst. Nat., 1311, 1767. 

Family LAFO&ID~E. 

!l'ropAosome.-Stem fascicled, consisting of an axial and several peripheral tubes, or else simple and 
consisting of a creeping rootstock. Hydrothem tubular, without operculum. Hydranths with a 
conical ~roboscis. 

Gonosome.-Gonangia aggregated in grotlps or masses called "coppinia " masses. This family was 
described by Hincks in 1868. In  1888 Allman, in his Challenger Report, instituted the family Peri- 
siphonids, in which the first or type genus was Lafoin, the type of Hincks's family LafoEids. This 
latter fact justifies us in retaining the farnily LafoiiidEc, modified, however, by the introduction of the 
character of the stem, which was first fully appreciated by Allman. 

Il.ophosome.-Stem polysiphonic. Hydrothecre tubular, without diaphragm, and never adnate to 
the axial tube. 

Gonosome.-A true " coppiniaPJ mass, gonangia flask-shaped, with a single terminal aperture. 

Lafoiia.dumosa (Fleming). 

This widely distributed species was found at three stations, namely: Station 3824, south coast of 
Molokai Island, 228-498 fathoms; station 3859, between the islands of Molokai and Maui, 138 fathoms; 
station 4101, between the islands of Maui arid Molokai, 143 fathoms. 

Sertularia dumea Fleming, Edinburgh Phil. Jonr., 1820, 11, 83. 
\ 

. &&%a fruticosa (Rays). 

Fine specimens of this species, wit'h the gonosome well developed, were secured a t  station 4079, 
near Maui Island, 143 fathom. Others were secured. at station 4066, northeast coast of Hawaii Island, 
176 fathoms, and at station 4077, between Hawaii and Maui islands, 99 fathoms. 

" Campanulariafrutdcosa" Sam, Reise i Lofoten og Finmarken, 18, 1860. 

Lafoiia contorta Nutting, new species. 

(Pl. III, fig. 6; pl. IX, figs. 8, 9.)  

Il.ophoaomc.--Colony parasitic, growing from a twisted rootstock. Hydrothecs sessile, tubular, 
very long, and often bent and twisted in various ways; aperture round; margin slightly everted and 
often inany times reduplicated. No operculum nor hydrothecal septum. 

Gonosome.-Not known. 
Distribution.-Station 3949, north of Laysan Island, 59 fathoms; station 4102, between the islands 

of Maui and Molokai, 122 fathoms. 
The hydrothec~ are longer in proportion to their width in this species than in any other that I 

have seen, and the extent of reduplication .of the margins imparts a highly ornamental effect 

aenus LIDTORELLA. 

!Prop?losorne.-Stem fasqicled. Hydrothecre pedunculate, never adnate to the axial tube, diaphragm 
usually present. Nematophores often found on brpnches just below the hydrothece. 

Gonosome.-Gonangia aggregated, with curiously protuberant "shoulders" on one or two sides of 
the distal end. These are horn-like processes which may curve upward, or downward, ôr be directed 
straight outward, according to the species. 



946 BULLETIN OF THE UNITED STATES FISH  OMM MISSION. 

Lictorella halecioides' (Allman). 

(Pl. x, figs. 1-4. ) 

Gonosome.-(Not heretofore described.) Gonangia forming a true "coppinia" mass, obovate in  
general form, with one shoulder produced into a conspicuous hook that bends over the gonangium. 
The gonangia are firmly adherent, the  connection not being dissolved by boiling in potash. Fig. 1, 
pl. x, shows a cross section of the  mass and stem, and also the connection between some of the 
gonangia and the component tubes of the stem. The hook is much broader in front view than in its 
lateral aspect, as shown i n  figs. 2 4 .  

This is one of the  most abundant species in  the collection, being found a t  station 3854, south coast 
of Molokai Island, 134 fathoms; station 3856, between t h e  islands of Molokai and Maui, 127 fathoms; 
station 3859, between the  islands of Molokai and Maui, 138 fathoms; station 3863, between the islands 
of i~lolokai and Maui, 127 fathoms; station 3936, north of the island of Laysan, 130 fathoms; station 
3939, north of the island of Laysan, 163 fathoms; station 4098, north cowt of Maui Island, 95 fathoms. 

Lafoca haleeioides Allman, Xydroida of the Porcupine Expedition, Trans. Zoo1 Soc., Vol. VIII, 1873,472. 

Lictorella cervicornis, new species. 

(PI. IV, fig. 1; pl. x, figs. 5-9.) 

Bophosome.-Colony Aabellate, small, very delicate and graceful, attaining a height of about a n  
inch and a quarter. Main stern and larger branches fascicled. Branches subalternate, most of them 
monosiphonic, sinuous, divided into regular internodes, each of which bears a strong process near its 
middle from which a pedicel springs. Hydrot l~eae deep, tubular, cyathiform, projecting forward and 
outward, ending in a round aperture with even margin, the proximal end passing insensibly into the 
pedicel from which it ig separated by a n  internal diaphragm. At the base of each pedicel there is a 
true nematophore containing a sarcostyle and a nematocyst battery. 

Gonosome.-Gonangia forming a "coppinia" mass on the main steni, roughly triangular in out- 
line, the  distal ends being the broader on account of the opposite shoulders, ah ich  are quite con- 
spicuous and end in round apertures. Midway between these shoulders there is a short neck ending 
i n  a third aperture. The individual gonangia are borne on short branchlets, which continue beyond 
them, arching over each gonangium so as to form a protecting network of such branches over the 
aggregated gonangia. This structure seems to resemble quite closely the phylactogonia found in 
certain genera of plumularian hydroids. 

Localit?/.-Station 3859, between the islands of ,Molokai and Maui, 138 fathoms. 
This is one of the  most beautiful and graceful hydroids that  I have seen. The ponosome id 

unique in certain features, but the species doubtless belongs in the genus Lictorella. The nemato- 
&or= are'indistinguishable from some of those found in the Plumnlarida. 

Oenaa FILELLUM. 

!Prophosome.-Colony parasitic, growing from a creeping rootatoclr. I-Iydrothecs tubular, greatly 
curved, the distal portion being adnate to the stem or to the host. 

Gono8ome.-Gonangia forming a true L1coppinia" mass, much as in  the genus LafoFa. 

Fi lel lum serpens  ( Hassell ). 

Specimens of this well-known form were noticed while other species were being examined, but 
the species and station numbers were not noted a t  the time, and I have been unable to find them on 
goihg over the collection again. I am confident that I saw them, and it can be readily understood 
that they could well be overlooked in going over such a quantity of material a second time. 

Campanularia serpens Hassell, Zoologist, Vol. V1, 1898, No. 69, 2223. 

Oenne CRYPTOLARIA. 

Trophosome.-Stem fascicled, with an axial and peripheral tubes. Nydrothece without peduncles, 
and adnate to some extent, a t  least in  the distal parts of the branches. 

Qmosome.-A compact "coppinia" mass, much as in Lafoi;a. 
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This genus was originally defined by Busk. Allinan revised it in his Challenger Report, page 37, 
as having scattered, sac-like gonangia. In 1900 Bedot, in his '' Ilydraires provenant des campagnes 
de l'Hirondelle," page 21, describes an allied form, Perisipltonia pcctinaln Allman, which has a true 
"coppinia" rnass and also afew scattered gonangia. Ile suggests that these latter may be gonangia 
of a different sex from those in the "coppinia" mass, and cites my own description of $he gonosome 
of Lafoea durnosa, in which the two sexes are present in the same co1ony.u 

This author also describes the gonosome of Cr!fi)tolaria conferla Allman, which is a true lLcoppinia" 
mass, and which Allman himself described, but afterwards considered as a parasitic organism not 
belonging to the species on which it was found. b 

Cryptolaria pulchella Allman. 

This is one of the most abundant species in the collection. It was originally found in the Challenger 
collection, dredged near Ilonolulu. 

Distribution.-Station 3809, south coast of Oahu Island, 125 fathoms; station 3814, off Diamond 
Head, near Ilonolulu, 284 fathoms; station 3848, south coast of Molokai Island, 73 fathoms; station 
3849, south coast of Molokai Island, 73-43 fathoms; station 3858, between Molokai and Maui islands, 
128 fathoms; station 3859, between Molokai and Maui islands, 138 fathoms; station 3863, between 
Molokai and Maui islands, 127 fathorns; station 4068, northeast coast of Maui Island, 18 fathoms; 
station 4098, north coast of Maui Island, 95 fathoms; station 4101, between the islands of Maui and 
Molokai, 143 fathoms. 

Oqjpto:a~.iapulcheUa Allman, Challenger Report, The Hydroida, Part 11, 40, 1888. 

Cryptolaria symmetrica Nutting, new species. 

(Pl. IV, fig. 2; pl. x, figs. 10, 11.) 

13.opl~osome.-Colony attaining a height of about 7 inches. Stem and dranches fascicled 
throughout, rnain branches irregularly disposed, but on opposite sides of the stem, ultimate branches 
subopposite, the whole structure being flabellate in form. Accessory tubes reaching to the tips of the 
ultimate branches. Hydrothectc springing from the axial tube and projecting between the accessory 
tubes, their distal ends curving gracefully outward, regularly alternating, The hydrothecase on the 
distal parts of the branches are without reduplication of margins; those on other parts of the colony 
have the margins extensively reduplicated, giving an appearance of extensive annulatiolls. The 
hydrothecse are much smaller than in other species of the genus that I have seen, are slender and 
graceful, and symmetrically disposed. 

Gonoson~e.-Unknown. 
Distribution.-Station 3854, south coast of the island of Molokai, 134 fathoms; station 3863, 

between the islands of Molokai and Maui, 127 fatholils; station 3871, between the islands of Molokai 
and Lanai, 13 fathoms; station 3987, north of the island of Kauai, 55 fathoms; station 4079, north of 
the island of Mani, 143 fathoms; station 4100, between the islands of Maui and Molokai, 130 fathoms; 
station 4135, north of the island of ICauai, 225 fathoms. 

This species is of a golden yellow color and is one of the prettiest in the collection. By clearing 
with potash the connection between the hydrotheca and the axial tube can be demonstrated, as well 
as the fact that the hydrotheca are partly adnate. 

PCryptolaria operculata Nutting, new species. 

(Pl. 111, fig. 4; pl. x, figs. 12-14.) 

Trophoaome.-Colony (incomplete) about 2 inches high, flabellate in form. Stem and all but 
ends of ultimate branches fascicled, the tubes being continuous with the cavities of the hydrothecs, 
there being no diaphragms nor pedicels. Branches irregularly disposed, the ultimate ones being 
subalternate. Hydrothecse tubular, curved, varying greatly in the extent of immersion and equal in 
caliber throughout; margins very thin and collapsible, ending in two opposi'te broad points, and 

aProc. U. S. Nat. Mus., Vol. XXI, 1899, 761. 
bSee Allman, Hydroids of the Gulf Stream, 1). 17,1877; und Challenger Report, The Hydroidn, Part 11, 58,1888. 
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supporting a bivalve operculum, the structure of which is so delicate as to be hard to decipher, the 
appearance being that of the operculum of the genus Aeyopomu. 

Gonosome.-Not known. 
Di3tribution.-Station 3859, between the islands of Molokai and Maui, 138 fathoms. 
It is likely that a separate genus should be instituted for this species and Cryptolnria geniculntn 

Allman a, both of which differ from all other known members of the genus in having a well-marked 
operculum. 

Family SERTULARIDd2.b 

Trophosorne.-i-Iydranths with a conical proboscis. Hydrothecae sessile, adnate, or partly 
embedded in t,he hydrocauluu, arranged definitely in  more than a single row. An operculum of less 
than five parts almost a l w a y ~  present. Nernatophores wanting. 

Gonosome.-Gonophores always inclosed in gonangia and never producing medusoid forms. 

Ctenns SERTULARIA. 

Dophoaomc?.-Hydrothem in opposite or subopposite pairs, each pair being normally borne on a 
separate internode of the t~ydrocaultts. Operculc~rn normally of two flaps. 

Gonosomr.-Gonangia oval or ovate, with a short collar and broad aperture, and no internal 
mareupium. 

Sertularia snyderi Nutting, new species. 

(Pl. IV, fig. 5; pl. x, fig. 15.) 

13.ophosome.-Colony unbranched, attaining a height of about one-third of an inch, Stem simple, 
straight, slender, with nodes obscure or absent, but when evident about midway between the pairs of 
hydrothecze. Hydrothecac exceedingly  lender, strictly opposite, but borne on front of stem, somewhat 
pistol-shaped, the butt of the pistol representing the proximal portion of the hydrotlleca, the inner 
side of which is contiguous with its fellow, the distal three-fourths being free and bent outward nearly 
a t  a right angle with the stem. Aperture with two large opposite teeth and a minute superior tooth. 
Operculu~n very delicate, but apparently of two valves. 

Gonosome.-Not known. 
Loca1ily.-Station 3939, northwest of the island of Laysan, 163 fathoms. 
This species has the most slender hydrothecze that I have seen in the genus. It was found growing 

as a parasite on a plumularian hydroid. ,r 

Genus SERTULARELLA. 

23.ophosome.-Hydrothem biserial, strictly alternate, with a n  operculum almost always composed 
of 3 or 4 strong triangular segments. 

Gonosome.-Gonanpia usually ornamented with annular ridges or corrugations. Aperture at  the 
end of a trumpet-shaped tube, or else surrounded by blunt spines or nodules. 

Sertularella lata (Bale). 

Distribution.-Station 3848, south coast of the island of Molokai, 44 fathoms; station 3854, south 
coast of the island of Molokai, 134 fathoms. 

Thuiartu lala Bale, Catalogue of the Auritralian Hydroid Zoophytes, 129, 1884. 

Sertularella dentifera Torrey. 

(PI. XI, fig. I .)  

Gonosome.-(Hitherto undescribed.) Gonangia ovate, strongly annulated throughout, and with 
a very small tubular neck around which a collar arises. 

aCl~aUenger Report, The Hydroida, Part 11, p. 41, 1888. 
bThe clasification of genera in this family and in the Plumularidm i8 the snme as that adopted 111 the author's 

monograph, "American Hydroids," Parts I and 11, publiebed by the U. 8. National Museum as Special Bulletin No. 4. The 
definitions used in the preaent work are somewhat abridged, but practically the pame. 
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Distribution.-Station 3818, off Diamond Head, near Honolulu, 293 fathoms; station 3854, south 
coast of Molokai, 134 fathoms; station 3863, between the islands of Molokai and Maui, 127 fathoms; 
station 3968, near French Frigate Shoal, 146 fat.homs; station 4101, between the islands of Molokai and 
Mani, 143 fathoms; station 4102, between the ielands of Molokai and Maui, 122 fathoms. 

Sertularella dentVera Torrey, Hydroids of the Pacific cot~st of North America, 61, 1902. 

Sertularella torreyi Nutting, new species. 

(Pl. IV, fig. 4; pl. XI, figs. 2, 3.) 

Frophosome.-Colony (incomplete) attaining a height of about 2 inches. Stem not fascicled, 
divided into regular internodes each of which bears a branch and 2 h y d r o t h e a  on one side and a 
single hydrotheca on the other. Branches regularly alternate, not divided into internodes. I-Iydro- 
thecs immersed nearly to their apertures, moderately distant; margins with 2 opposite lateral teeth 
and hardly a sign of the other 2; valves of the operculum not constant in number. 

Gonosome.-Cionangia-borne on main stem, very deeply urceolate, with slightly flaring, campanu- 
late rnargin marked by a series of broad sinuations which correspond to broad, shallow longitudinal 
corrugations reaching from the margin about halfway down the sides of the gonangia. Aperture 
exceedingly broad, sometimes furnished with a membranous operculum which is irregularly ruptured 
for the escape of the sexual elements. 

Distl-ibution.-Station 3949, south coast of the island of Molokai, 70 fathoms; station 4003, off the 
island of ICauai, 751-406 fathoms. 

The gonangia of this species are of very exceptional fonn for the Sertularidte. I know of no 
other species of Sertularella with this type of gonangia, a type not infrequently found among the 
Campanularids. 

Sertularella crenulata Nutting, new species. 

(PI. IV, Ag. 3; pl. XI, figs. 4-7.) 

Tropltosome.-Colony about 3 inches high. Stem and proximal part of main branches fascicled, 
distal parts of branches monosiplionic. Branches alternate, moderately geniculated. Ilydrothecte 
rather long, curving gently outward and ending in a square margin and a 4-flapped operculum. The 
whole body of the hydrotheca is closely and evenly annulated with fine rugosities which are clear-cut 
and evenly distributed, making a very striking and beautiful ornamentation. 

Gono~ome.-Gonangia oval, strongly annulated throughout, and with an aperture surrounded by 
4 unequal points or teeth. The gonangia are aggregated on the distal parts of the colony. 

Distribution.-Station 3848, south coast of the island of Molokai, 44 fathoms; station 3854, south 
coast of Molokai, 134 fathoms. 

This is a very striking and beautiful species, and is more closely annulated than any other of the , 

genus that I have seen. 
Genus PASYT~IEA. 

!Prophosome.-Hydrothem strictly opposite, arranged in groups of pairs, a group to an internode, 
&he upper pair being smaller and differing in shape from the lower; margin bilabiate, with a !?-flapped 

operculum. 
Gonosome.-Gonangia oval, aperture large, collar round and narrow. 
Sertulam'a quadridentata, Ellis & Solander, Nat. Hiat. Zooph., 1786, 67. 

Paeythea quadridentata Ellis and Solander. 

Specimens of this widely distributed species were taken a t  station 3968, where the depth was 14 i  
fathoms, but as they were attached to pelagic a lgs  they probably came from the surface. The station 
was near French Frigate Shoal. 

Genue THUIAEIA. 

1FI.ophosome.-Ilydrothec~ subopposite to alternate, more than two to an internode, margin smooth 
or with 1 or 2 teeth, operculum with 1 abcauline flap (very exceptionally with 2 flaps). Hydrothecs 
usually more or less immersed. 

Gonosome.-Gonangia oval, with large terminal aperture, and with 1 or 2 spines or horns a t  the 
shoulders. 
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Thuiar ia  fenes t ra ta  Bale. 

Distribution.-Station 3955, north of Laysan Island, 20 fathoms; station 4068, northeast of Maui 
Island, 14 fathoms. 

ThuiarZa fenestrala Bale, Catalogue of the Auatmlian Hydroid Zoophytes, 116, 1884. 

Genus DIPHABIA. 4 

Bophasome.-Hydrothem biserial, opposite or alternate, aperture broad, operculurn evident and 
consisting of a single adcauline flap. 

Gonosome.-Gonangia usually with an internal marsupiurn and often marked with spines or lobes 
on its distal portion. 

Diphas ia  pa lmata  Nutting, new species. 

(PI. IV, fig. 6; pl. XI, fig. 8-10.) 

!Prophosome.-Colony attaining a height of about I inch. Stem not fascicled, smooth without 
nodes or hydrothecle for some distance, breaking suddenly into a number of widely divergent 
branchei, which again divide into branchlets, all being in the same plane. Branches with very faint 
nodes just above the hydrothem. Hydrothecle much as in  D. rosacea, opposite, tabular; their 
proximal three-fourths vertical and parallel, their distal portions being bent abruptly outward. 
Margin even. Operculum of a single strong adcauline flap. 

Gonosome.-Gonangia (female) borne in  rows on front of branches, each composed of four very 
unequal gonangial leaves, one of which is much longer and broader than the others, imparting a very 
unsymmetrical appearance to the whole gonangium. Leaves notched near their ends in  some cases. 
~ h & e  is an evident internal marsupium of the type characteristic of the genus. 

Locality.-Station 3854, south coast of the island of Molokai, 134 fathoms. 
This is a well-marked species of a genus t h a t  has no other typical representatitre this far to the 

south, so far as I know. The manner of branching is very unusual in Diphasin. 

23.ophosome.-Branches opposite, with regular nodes. Hydrothecal margins smooth, round, 
often rimmed or reduplicated. Operculum apparently wanting. 

Conosorne.-Gonangia springing from the interior of hydrotheac, where they replace hydranths. 

Synthec ium tub i thecum (Aljman). 

Distribution.-Station 3819, south coast of the island of Molokai, 70 fathoms; station 4053, north- 
east coast of the island of Hawaii, 29 fathoms. 

This species has not before been reported from the Pacific. 
Sertularia tubitheca Allman, Mem. Mus. Comp. Zool., Vol. V, 1877, No. 2, 24. 

Synthec ium orthogonia (Busk). 

Locality.-Station 4068, northeast coast of Maui Island, 14 fat,homs. 
But a single fragmentary specimen was found. It agrees well with the figureand description given 

by Bale (proceedings of the Linnean Society of New South Wales, 1888, page 767). 
Sertularia orthogonia Busk, Voyage of Rattlesnake (Narrative, Appendix IV, 1862). 

Family PLUMULARIDZ. 

fiophoaome.-Hydrothem adnate to hydrocaulus and on one side only of hydrocladia. Hydranths 
with a conical proboscis and a single whorl of Gliform tentacles. 

Gonosome.-Gonangia often inclosed in corbulz, or protected by special nematophorous branches. 
Meduss never produced. 

Genus PLUMULARIA. 

Il?.ophosome.-Ccenosarc of stem not canaliculated, hydrocladia unbranched, hydrothecae with 
smooth margins, nen~atophores always movable, not adnate. 

Gonosome.-Gonangia simple sac-shaped or bottle-shaped. 



Plumularia corrugata Nutting. 

Locality.-Station 4102, north coast of the island of Mani, 122 fathoms. 
This specimen agrees closely with those collected by Richard Rathbun off the coast of Bra~il. 
Plumularia conSugata Nutting, American Eydroids, 1000, P~wt I, G4. 

Plumularia jordani Nutting, new species. 

(PI. vr, fig. 5; pl. xu, figs. 1-2.) 

Il.ophoeonze.-Colony dark in color, rigid in habit,. flabellate in form; main stem fascicled, strongly 
geniculate; branches arising from peripheral tubes, nearly straight, fatrcicled proximally, simple 
distally, bearing pinnate branchlets which, like the distal parts of main branches, are divided ipto 
regular internodes, each of which bears a hydrocladium on a strong process near its distal end, the 
process showing a conical protuberance on its upper side. L-Iydrocladia subalternate, those on each 
side being alternately raised and depressed, as viewed under the lens, so that the hydrocladia on each 
side occupy two distinct planes, a rery exceptional character. I-Iydrocladia divided into regularly 
alternating hydrotherate and intermediate internodes, the former being about twice as long as the 
latter and bearing hydrotheca just below their middle. Hydrothecre small, cylindricnl, margin 
even, scarcely flaring. Nematophores large in proportion to the hydrothecre, the supracalycine pair 
arising from a point above the hydrothecal margin; a mesial nematophore on the proximal end of 
each hydrothecate internode, another near the proximal end of each intermediate internode, and a 
pair on the upper side of each of the processes from the stem or branch supporting hydrocladia, 
these being the only cauline nematophores. Hydranths very large, not capable of retracting within 
the hydrothecae. 

Gonosome. -Not known. 
Loccc1ity.-Station 3936, near the island of Laysan, 79 to 130 fathoms. 
This species is unique among the Plulnularidae in the disposition of the hydrocladia in two planes 

on each side, and is of a peculiarly stiff and rigid habit, and the maill stem is more plainly geniculate 
than in'any other species of the genus with which I am acquainted. 

Plumularia delicata Nutting, new species. 

(1'1. v, fig. 2; pl. XII, figs. 3-5.) 

Frophosome.-Colony attaining a height of about G inches. Stem simple, divided into regular inter- 
nodes each of which bears a hydrocladium from a process near its distal end. Hydrocladia divided 
into alternating hydrothecate and intermediate internodes, each of which has an internal chitinous 
thickening near each end and all of which are longer than in allied species, the hydrothecate inter- 
nodes being about twice as long as the others and bearing the hydrothecoe a little,above their middle. 
Hydrothem cup-shaped, about as high as broad, anterior profile straight. Nematophores large, a 
supracalycine pair and 2 mesial ones to each hydrothecate internode, and 2 mesial ones to each inter- 
mediate internode. 

Gonosorne.-Gonangia bottle-shaped, but stouter than those of P. setacea, borne on front of stem. 
Distribution.-Station 3842, sooth coast of Molokai, 495 fathoms; station 4072, north coast of the 

island of Maui, 56 fathoms. 
This species is nearest to I? palmeri Nutting, but differs in bearing 2 mesial nematophores, instead 

of 1, on each internode of the hydrocladia; and in having much longer intermediate internodes. 

Plumularia milleri Nutting, new species. 

(Pl. v, fig. 1; pl. XII, figs. 6, 7.) 

Il.ophosome.-Colony attaining a height of about 1 inch. Stem not fascicled, divided into regular 
internodes each bearin5 a hydrocladium from a strong process near its distal end. Hydrocladia 
divided into alternating hydrothecate and intermediate internodes, thc fornler being Cbnsiderably the 
longer and bearing hydrothecz a little above their middle; all internodes showing interrlal thickenings 
near each end, the thiclrenings appearing at first sight much like corrugations. Hydrothec~e as in 
P. setacea, but nlore distant. Nematophores very loosely attached and often wanting, the supracaly- 
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cine pair originating near the top of hydrothem, a mesial one a t  base of each hydrotheca, and another 
in the middle of each intermediate internode; a pair of cauline nematophores in the axil of each 
hydrocladium, and others irregularly placed on the stem. 

Gonosonze.-Gonangia very long, slender, delicate, curving gently at distal end and tapering grad- 
ually to the round terminal aperture. The gonangia are not in an upright position, as in allied species, 
but project so as to be parallel with the hydrocladia. 

local it?^.-Station 4098, north coast of the island of Maui, 95 fathoms. 
This species is unique, I believe, in the regularly horizontal position of the gonangia. 

Qenne MONOSTECEAB. 

Trophoso~e.-Colony branched, the hydrocladia being borne on the upper sides of the branches. 
No cauline nematophores. 

Gonosome.-Gonangia ovate, without protective branches of any kind. 

Monostmchas quadridens (McCrad y). 

Distribution.-Station 3854, south coast of the island of Molokai, 134 fathoms; station 3859, 
between the islands of Molokai and Maui, 138 fathoms. 

I am unable to separate these specimens from others from our Atlantic coast, the only perceptible 
difference being somewhat shorter nematophores in the specimens from the Hawaiian region. 

plumulan'aqutulr~ns MoCrady, Qymnophthalmata of Charleciton Harbor, 1857, 97. 

'Monostmchas flsheri Nutting, new species. 

(PI. v, fig. 3; pl. XII, fig. 8.) 

!lkophosome.-Colony growing from a straggling root-stock and attaining a neight of three-quarters 
of an inch. Stem monosiphonic, smooth, with distinct but irregular nodes. Branches sometimes 
alternate and sometimes opposite, but always on opposite sides of the stem. Hydrocladia ari* 
from upper sides of branches, divided into regularly alternating hydrothecate and intermediate inter- 
nodes of nearly equal length; nodes alternately straight and oblique, the former .being above and the 
latter below the hydrothem. Hydrothew very large for this group, cup-shaped, thin-walled, with a 
slightly flaring margin and the adcauline wall alknost entirely free from the hydrocladium. There 
are no cauline hydrbthec~. Supracalycine nematophores borne on very slender horn-like processes 
from the hydrocladium; 2 mesial nematophores to each intermediate internode, and 2 (1 immediately 
above and 1 below the hydrotheca) on each hydrothecate internode. 

Gonosome.-Gonangia borne on the hydrocladib a t  bases of hydrothem, obovate in form, as in 
M. quadridens. 

Distribution.-Station 3936, off Laysan Island, 79 to 130 fathoms; station 3949, off Laysan Island, 
59 to 152 fathoms; station 4072, northeast coast of the island of Maui, 56 fathoms. 

The hydranths of this species are colored almost black by a dark pigment resembling that found 
in many species of Lytocarpus. 

Qenne ANTENNELLA. 

Dophosome.-Colony consisting of hydrocladia springing direct from a creeping rootrstock, with- 
out a true stem. Hydrocladia and hydrothecse as in the preceding genus. 

Gonosome.-Gonangia pyriform, aperture distal, round. 

Antennella complexa Nutting, new species. 

(Pl. v, fig. 4; pl. XII, fig. 9.) 

!lkophosome.-Colony sometimes attaining a height of about 4 inches. Creeping root-stocks inter- 
t w i ~ e d  so as to resemble closely a fascicled stem from which the hydrocladia arise in great profusion, 
but with no regularity of arrangement whatever. All of these parallel root-stocks bear hydrocladia 
and are closely appressed to each other, but are easily separated with the needles. 

Hydrocladia disposed on all sides of this pseudo-stem, divided into alternating hydrothecate and 
intermediate internodes of approximateIy equal length, although there is much variation in this 
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particular, the hydrothecate internodes ending in a straight upper and an obliqu? lower node and 
bearing a hydrotheca near the middle or a little below. Hydrothecal rather deep cup-shaped, margin 
even, about half of adcauline side free from the hydrocladium. 

Supracalycine nematophores scarcely reaching the hydrothewl margin; 4 to 6 mesial ne~natophores 
between adjacent hydrothecse. 

Gonosome.-Gonangia pyriform, with a round margin, large terminal aperture and 2 iiematopliores 
on the short pedicel. They are borne at the bases of the hydrothew. 

Localities.-Station 3854, south coast of the island of Molokai, 30 fatho~ns; station 3859, between 
the islands of Molokai and Maui, 138 fathoms. . 

This species is of peculiar interest, as it shows the manner of forming a stem by the aggregation 
of root-stocks. I have elselvhere shown that the peripheral tubes of the fascicled stem in many 
species are formed by modified hydrocladia.~ 

The student of the Hydroida is continually having the extreme plasticity of these organisms forced 
upon his attention, and this plasticity, with its corilplementary lack of fixity, is the cause of untold 
confusion in the systematic discussion of the group. 

Qenna AQLAOPHENIA. 

13.opliosome.-Hydrothecal margin dentate; a posterior intrathecal ridge present; 3 nematophores 
attached to each hydrotheca. 

Gonosome.-Gonangia inclosed in true corbulw, the leaves of which do not bear hydrothecm at 
their bases. 

P Aglaophenia rigida Allman. 

A single fragmentary specimen, without gonosome, found at station 4072, north coast of the island 
of Maui at a depth of 52 fathoms, is referred, with considerable doubt, to this species. Another 
fragment was secured at station 3847, south coast of Molokai Island, 23 fathoms. 

Aglaophenia vigida Allman, Mem. Muu. Comp. Zool., V, 1877, No. 2, 43. 

Qenna THECOCARPUB. 

Trophosomc.-Stem fascicled, hydrothecs toothed, nematophores attached to the hydrothecze. 
Gonosome.-Corbula cornposed of separated leaves, each of which bears a hydrotheca near its base 

on its outer side. More than one hydrotheca between the corbula and the stem. 

Thecocarpus niger Nutting, new species. 

(Pl. v, fig. 5; pl. XIII, figs. 1-6.) 

[Prophosome.-Colony black in color, attaining a height of about 6 inches. Stem fascicled, proximal 
portion unbranched, distal part giving off a number of irregularly disposed large branches which 
the~nselves often branch in an irregular manner; smaller branches not fascicled, and the internodes not 
apparent unless the speciinen is boiled in potash, when a regular division into short nodes divided by 
oblique internodes is apparent. Hydrocladia alternate, borne on front of stem and branches, divided 
into regular internodee, each of which bears a hydrotheca and shows an internal chitinous ridge at 
about its middle. llydrothecw ovoid in shape, margin with about 10 irregular jagged teeth, the points 
of which turn inward, the anterior one formi~~g a horn-like- projection rising somewhat above the 
others; intrathecal ridge low and straight, nearly horizontal. Supracalycine nematophores horn-like, 
not very large, rising about to the top of the hydrotheca; mesial nematophore'arisingabove the middle 
of the hydrotheca, projecting outward and upward, not attaining the level of the top of thahydrotheca, 
and with two apertures; cauline nematophores large, 2 a t  the base of each hydrocladium. 

Gonosome.--Gonangia contained in a corbula bearing a close resemblance to that characteristic of 
Aglaopl~enin, but really of the Z'l~ecocarpus type. It is very large, gracefully arched, with the concave 
side upward, coinposed of 18 to 20 pairs of corbula leaves, each of which bears a hydrotheca near its 
base on the outside and 2 r o w  of large tubular nematophores with conspicuous nemabcysts. The last 
2 or 3 pairs of leaves are represented by hydrothecs alone, and 1 or 2 hydrothem are found on the 
stern between the first true corbula leaf and the stem from which the corbula springs. 
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Distrt6ution.-.Etation 3939, north of the island of Laysan, 163 fathoms; station 3955, northeast of 
the island of Laysan, 20 fathoms; station 3961, south of the island of Laysan, 19 fathorns; station 3962, 
south of the island of Laysan, 16 fathoms. 

This remarkable species is represented by a number of fine specimens from tlle waters about 
Laysan. The corbula is so much like that of ilgluopl~enitr, in external appearance that it would deceive 
anyolke who did not carefully investigate it. The trophosome also is almost that of a typical ilglaophenicc. 
The black color is constant in all the specimens and is prorluced by a dense black pigment througllout 
the colony. 

Genus LYTOCARPUS. 

T~.opl~osome.-Stem fascicled; hydrothecal margin strongly toothed or sinuous; mesial nernatc- 
phores with 2 openings, cauline nematophores broad and triangular in outline. 

Gonosome.-Gunangia borne on hydrocladia, which are modified so as to forrn protective branchlets, 
often aggregated into a pseudo-corbula, with leaves formed by modified hydrocladia instead of append- 
ages to hydrocladia, as in the genus Aglaophenia. There is a hydrotheca at the base of each protective 
branch. 

Lytocarpus phceniceus (Busk). 

This is one of the most common species in the collection, being found at the following stations: 
Station 3809, south coast of the island of Oahu, 125 fathoms; station 3814, off Diamond Head, Oahu, 
284 fathoms; station 3845, south coast of the island of Molokai, 60 fathoms; station 3848, south coast 
of the island of Molokai, 73 fathoms; station 3849, south coast of the island of Molokai, 73 fathoms; 
station 3939, north of the islanct of Laysan, 163 fathoms; station 3978, south of Bird Jsland, 32 fathoms; 
station 3979, south of Bird Island, 222 to 387 fathoms; station 3987, north of the island of Kauai, 55 
fathoms; station 4071, north of the island of Maui, 52 fathoms; station 40i2, north of the island of 
Maui, 56 fathoms. 

Plumulariapha3nicea Busk, Voyage of the 'RatUcsnuke, Nsrn~tivo, Appendix IV, 1852. 

Lytocarpus hawaiensis Nutting, new species 

(Pl. v, fig. 6; pl. XII, figs. 10-13.) 

!&ophosome.-Colony attaining a height of about 4 inches. Stem fascicled; branching pinnate, the 
branches distant and not fascicled, .not plainly divided into internodes, bearing the alternate hydro- 
cladia. Hydrothem ovate in general outline, margin with a rather prominent anterior tooth and 2 
small uneven lateral teeth on each side; intrathecal ridge obsolete. Supracalycine nematophores 
strong, regularly curved, reaching considerably above the hydrotheral ~nargin; mesial nematophores 
moderate in size, regularly curved outward, and not nearly reaching the top of the hydrotheca; 
cauline nematophores very long and slender, 2 on the branch at the base of each hydrocladium. 

Gonosome.-Gonangia borne on branches which are modified into protective contrivances taking 
the form of sickle-shaped phylactogonia, 1 to each of the much-flattened gonangia. Gonangia borne 
on rows on the upper side of the branch, orbicular, but considerably broader than long when viewed 
from the flat side. The phylactogonia are armed with 2 rows of' long conspicuous tubular 
nematophores. 

Distribution.-Station 3863, south const of Molokai Island, 115 fathoms; station 3875, between 
Maui and Lanai islands, 65 fathoms; station 3848, south of the island of Molokai, 4673 fathoms. 

Lytocarpus balei Nutting, new species. 

(Pl. VI, fig. 1; pl. XIII, figs. 7, 8.) 

Dophesome.-Colony attaining a height of about 2 inchee. Stern fascicled; branches irregularly 
alternate and fascicled, except on the distal parts; hydrocladia alternate, each with 2 strong septa1 
ridges and 1 weak one opposite each hydrotheca. Hydrothecse oval in general outline, aperture nearly 
vertical, margin almost smooth, and a very strong intrathecal ridge usually reaching more than half- 
way across the hydrotheca and ending in a round knob. Supracalycine nematophores small, slender, 
reaching nearly to the hydrothecal margin; ~nesial nernatophores very stroig, and reaching consider- 
ably above the hydrothecal margin. 
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Gonosome.-Gonangia borne on specialized hydrocladia with one or more hydrotheca at their 
bases, bean-shaped, arranged in 2 rows. The distal part of each of these specialized hydrocladia is 
curved and armed with strong nematophores, but without hydrothecs. They alternate irregularly 
with ordinary hydrocladia, the tendency being to an arrangement in which there are 2 ordinary 
hydrocladia between adjacent phylactogonia. 

Localit!l.-Station 3852, off the south coast of Molokai, 47 to 115 fathoms. 
This is the smallest species of Lylocurpus found in the collection. I t  seems to be a very well- 

marked species, especially in its gonosorne. 

Lytocarpus similis Nutting, new species. 

(Pl. VI,  fig 3; pl. XIII ,  figs. 9, 10.) 

!ZVophosome.-Colony about 7 inches high, irregularly branched. Stem and branches fascicled. 
I-Iydrocladia alternate, often without distinct internodes, but with small internal thickenings just 
below the supracalycine nelnatophores and opposite the lower part of the hydrotherm. Hydrothecm 
deep, anterior outline concave, margin with 3 lateral teeth on each side and a rather longer anterior 
tooth. Supracalycine nematophore slender, terete, distinctly overtopping the hydrotheca; mesial 
nematophore short, not reaching the middle of the hydrothem, regularly convex in outline. 

Uonosome.-Gonangia borne on modified hydrocladin which do not form pseudo-corbuls, but 
which are irreg~ilarly interspersed among normal hydrocladia. Each of these modified hydrocladia 
has a normal hydrotheca at its base, then one or more aborted hydrothem, then globular gonnngia 
arising regnlarly from aborted hydrothecre, each with a ~nesial and 2 supracalycine nematophores. 
Gonangia flattened, containing blastostyles supporting gonophores which are partly encircled by a 
sickle-shaped rim of canosarc. 

Locality.-Station 4000, southwest of the island of Molokai, 215 fathoms. 
This species is particularly interesting for two reasons. First, its gonosonle furnishes a beautiful 

exalnple of the honlology between the gonophore and the Ilydranth, the former arising from aborted 
hydrotheca. Second, we have in this species a further proof, if any more is needed, of the fact that a 
classification of the genera of the Plumularida can ~?ot  be based on the trophosome alone, for the tro- . 
phoso~ne of this forlu is almost a typical Aglaophenia, while its gonosome is tha? of a true Cludocarpus. 

Oenns HALICORNARIA. 

!Prophosome.-Stem not fascicled. Ilydrothecu, with no posterior intrathecal ridge. I-Iydrocladia 
not branched ant1 septa1 ridges. 

Gonosonte.-Gonangia borne on the stem or on the bases of the hydrocladia, not taking the place 
of hydrothecw, and not protected by corbula or protective branches of any kind. 

Halicornaria flava Nutting, new species. 

(Pl. vr, fig. 2; pl. xrrr, figs. 11, 12.) 

Trophosome.-Colony attaining a height of about 5 inches. Brownish yellow in color. Stem 
monosiphonic, not regularly branched, divided into regular internodes, each of which bears a hydro- 
cladium. llydrocladia alternate; nodes not seen in profile, but lnarked by translucent lines when 
viewed by reflected light. Hydrothecm orbicular, large, rnargin with a single broad lateral lobe on 
each side, and one in front and another behind; a very strong anterior intrnthecal ridge nrising from 
abovc the middle of the hydrotheca and ending in a round knob at its center. Mesial nematophore ' 

attached throughout to the front of the hydrotheca and ending in a point projecting above the margin 
ol the latter; the nematophore having a strong chitinous point at about its middle, projecting inward 
toward the hydrotheca, a unique feature in this genus'so far as I know. Supracalycine nematophoree ' 

short, triangular, not reaching r~early to the top of the hydrotheca. There are 2 strong, broad cauline 
nematophores a t  the front of the base of each hydrocladium. 

go nos om^.-Gonangia in the form of silnple pyriform bodies arranged in a row abng the front of 
the stem, one at the base of each hydrocladiurn. Their tops do not seem to have regular apertures of 
any kind, but simply to be ruptured by the escape of the sexual elements. There are no protective 
branchlets. 

Locality.-Stqtion 3939, north of the island of Laysan, 163 fathoms. 
The bright brownish-yellow color of this species is quite corlspicuous when the specimens are fresh. 
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Halicornaria bryani Nutting, new species. 

(Pl. 1.1, fig. 4; pl. XIII, figs. 13: 14.) , 

Tropho8ome.-Colony parasitic on Ljtocurpus ~imi l is ,  attaining a'height of about 3 inches. Stem 
simple, divided into regular internodes, each of which bears a hydrocladium. Hydrocladia stout, not 
evidently divided into internodes. Hydrothem very large, ovate in outline, margin with 1 or 2 ill- 
defined lateral dnuations; intrathecal ridge anterior, very strong, ending in a round knoll. Supra- 
calycine nematophore small, not reaching to margin of the hydrotheca; n~esial nematophore very 
short and strong, variable in  shape, with a-regularly arched outline and ending considerably below the 
hydrothecal margin. 

Gono8onze.-Gonangia obconoid, .with truncate sunimits, borne in  a row on the front of the stem, 
each being a t  the base of a hydrocladium. No phylactogonia. The hydrotheac of this species art? the 
largest that I have seen in the genus. 

Locc~lity.--Station 4000, southwest of the island of Icauai, 213 fathoms. 
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EXPLANATION OF PLATES.a 

PLATE 11. 

PLATE I. 

Hydrodendriulx~ gorgonoides Nutting. 

Fig. 1. Part of colony ( X 5). 
2. Cross section of stem, showing naked cceno- 

sarc above ( X  125). 
3. Ilydranth and gonophore ( X  25). 
4. Cross eection of stem, showing irregular 

Iacunz ( X 25). 

PLATE 111. 

Fig. 5. Longitudinal section of hydranth (to the 
right), and gonophore (to the left), 
showing ova in the endoderm ( X 125). 

6. Longitudinal section of lnale gonophore, 
showing spermary ( X  125). 

(All flgureu x 5.) 

Fig. 1. Corydendrium minor Nutting. 
2. Corydendrium corrugatum Nutting. 
3. Balea mirabilis Nutting. 

aThe photomicrographs were mnde by the anthor. Tho pen d r u w i ~ ~ s  were made by Mrs. Eliznbfith B. Darrow, after 
camera lucida drawings in pencil by the author. 

Fig. 4. Campanularia eloisa Nutting. 
5. IIaleciulil scandens Nutting. 
6. Campanularia eloisa Nutting. 

(All  figures x 6.) , 

Fig. 1. Stegopoma gilberti ~ u t t i n ~ .  Fig. 4. ? Cryptolaria operculata Nutting. 
2. Stegopoma gracilis Nutting, growing as a 

parasite on Halicornaria. 
3. Stegopoma plumicola Nutting, parasitic on 

I Lytocarpus phoeniceus. 

5. 7Opercular~lla longicauda Nutting. 
6. Lafoea contorta Nutting. Basal part of 

colony to the left, distal part to the right. 
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PLATE IV. 

(All figures x 5.) 

PLATE V. 

Fig. 1. Lictorella cervirornis Nutting, showing 
gonosome. 

2. Cryptolaria symmetrica Nutting. 

(Figure8 3-6 x 6. Figs. 1 and 2 tire muoh more highly magnified thun the others.) 

Fig. 4. Sertularella torreyi Nntting. 
5. Sertularia snyderi Nutting. 
6. Diphasia palmata Nutting. 

Fig. 1. Plumularia milleri Nutting, showing pecul- 
iar disposition of the gonangia. 

2. Plumularia delicata Nutting. 
3. Monoskechas fisheri Nutting. 
4. Antennella complexa Nutting. 

3. Sertularella crenulata Nutting. 

Fig. 5. Thecocarpus niger Nutting, showing gono- 
8Ome. 

6. 1,ytocarpus hawaiensis Nutting, showing 
gonosome. . 

PLATE VI. 

(All flgures x 6.) 

Fig. 1. Lytocarpus balei Nutting. 
2. Halicornaria flava Nutting. 

' 3. Lytocarpus ailnilis Nntting. 

PLATE VIII. 

Fig. 4. Ilalicornaria hryani Nutting. 
5. Plumularia jordani Nutting. 

PLATE VJI. 

Fig. 1. l~alecium scandens Nutting, part of 
branch. 

2. Halecium scandens, hydranth and hydro- 
phore. 

3. Halecium scandens, gonangium and gono- 
phore. 

4. Campanularia eloisa Nutting, part of col- 

Fig. 1. Hydrodendrium gorgonoides Nutting, sin: 
gle hydranth with hernia-likegonophore. 

2. Expanded hydranth. 
3: Ualea mirabilis Nutting, part of branch. 
4. Balea mirabilis, single hydranth, showing 

the two whorls of tentacles. 
5. Corydendriurn corrugatum Nutting, part of 

branch. 

Fig. 5. Campanularia eloisa, h ydrotheca. 
6. Campanularia eloisa, I1 ydrotheca. 
7. Campanularia eloisa, part of branch show- 

ing scatterecl pedicels. 
8. Stgaponla gracilis Nutting, group of hydro- 

theci-e. 
9. Stegopoma gracilis, 11 ydrotheca and gollan- 

Fig. 6. Gorydendrium corrugatum,singlehydranth 
and hydrophore. 

7. Oral view of hpdrantli. 
8. Corydendrinm minor Nutting, part of 

branch. 
9. Corydendrium minor, sessile medusa. . 

ony with gonangium. 1 gium. 

PLATE IX. 

Fig. 1. Stegopomagilberti Nutting, part of colony. 
2. Stegopoma plumicola Nutting, group of 

h ycirothecaj. 
3. Stegopoma plumicola, hydrothecu and 

gonangium. 
4. Opercularella longicauda Nutting, group of 

hydrothem. 

Figs. 5,6. Opercularella longicauda, hydrot11ec:c 
showing different positions of. the 
opercula. 

7. Opercularella longicauda, gonangium. 
8. Lafcea contorta Nutting, group of hy- 

drothecm on main stem. 
9. Lafea contorta, hydrothecz on end of 

branch. 
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PLATE X. 

Fig. 1. Lictorella halecioides (Allmatl), cross sec- 
tion of part of ['coppinia" mass. 

2-4. Lictorella halecioides, gonangia. 
5. Lictorella cervicornis Nutting, part of 

branch. 
6. Lirtorella cervicornis, hydrotheca (much 

enlarged). 
7. Lictorella cervicornis, neinatophore (great- 

1 y enlarged ). 
8. Lictorella cervicornis, group of gonangia 

wit11 phylactogonia. ' 

Fig. 9. Litorella cervicornis, single gonangiunl 
with phylactogonium. 

10. Cryptolaria sy~nmetrica Nutting, proximal 
part of branch. 

11. Cryptolaria symmetrica, distal part of 
branch. 

12. Cryptolpria operculata Nutting, part of a 
branch. 

18,l-J. Cryptolaria operculata, single hydrothece. 
15. Sertularia snyderi Nutting, part of colony. 

PLATE XI. 

Fig. 1. Sertularella dentifera Torrey, gonangium. 
2. Sertularella torreyi Nuttirig, part of stem 

with goaangia~n. 
3. Sertularella, torreyi, end of brancl~. 
4. Sertularella crenulata Nutting, part of 

branch. 
5. Sertularella crenulata, hydrotheca (much 

enlarged). 

Fig. G .  Sertularella crenulata, gonangium. 
7. Sertularella crenulata, end of gonangium 

showing aperture. 
8. Diphasin palmata Nutting, part of stem. 
9 and 10. Diphasia palmata, front and lateral 

views of gonangia. 

PLATE SII. 

Fig. 1. Plumularia jordani Nutting, part of a 
colony. 

2. l'lun~ularia jordani, hydrotheca and nelna- 
tophores (greatly enlarged). 

3. Plumularia delicata Nutting, part of 
branch. 

4. Plumularia delicata, liydrothecrtte inter- 
node (much enlarged). 

5. Plumularia delicata, gonmgiu~n. 
6. Plumularia lnilleri Nutting, part of colony 

with gonangia. 
7. I'lumularia milleri, h ydranth. 

Fig. 8. Monostiechas fisheri Nutting, part of 
branch. 

9. Antennella cornplexa Nutting, part of 
branch. 

10. TAytocarpus hawaiensis Nutting, part of 
stem showing branch origin and nema- 
tophores. 

11. Lytocarpus hawaiensis, hydrothem. 
12. Lytocarpus hawaiensis, gonangium with 

ph ylactogonium. 
13. 1,ytocnrpus lrawaie~~sis, side view of 

gonangium. 

PLATE SIII. 

Fig. 1. Thecocarpus niger Nutting, three hy- 
drothecsc. 

2. Thecocarpusniger, onehydrotheca (greatly 
enlarged). 

3. Thecocarpus niger, part of stem, ~llowing 
nernatophores and l~ydrocladial origin. 

4. Thecocarpus niger, corbnla. 
5. Thecocarp~ls niger, section of corbula, 

showing gonangium. 
6. Thecooarpus niger, corbulrt leaf with 

basal hydrotheca. 
7. Lytocarpue balei Nutting, three lr y dro- 

t,hectc. 

Fig. 8. Lytocarpus balei, branchlet with go- 
nangia. 

9. Lytocarpus similis Xutting, three hydro- 
thecm. 

10. Lytorarpns similis, gonangia on branch- 
let. 

11. Ilalicornaria flava Nutting, three hydro- 
thecsc. 

12. Ilalicornaria flava, gonangium. 
13. I-Ialicornaria bryani Nutting, three hydro- 

theca,. 
14. 1Ialico1,naria-bryal~i, gonangiunl. 

F. C.B.  ISOY, Pt. 3-18 
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SCHIZOPODS OF T H E  HAWAIIAN ISLANDS COLLECTED BY T H E  ALBATROSS 
I N  1902. 

BY A. E .  ORTMANN, 
Curator of Invertebrate Zoology, Carnegie Museum, Pittsburg, Pa. 

In  the present collection there are represented 21 recognizable species, none of 
which are new, although one might be regarded as a new I-arietj~. Six species are 
already known from this region, 5 of which are distinctly pelagic forms, although the 
two species of Stylocheiron seem to prefer a certain depth. These 5 are: _Z1uphausia 
bidentutu, which was captured by the Albatross on a previous tr ip between San Fmn- 
cisco and the Hawaiian Islands; Styloch&~o~~ carinnturn, which is lcnown from the 
" North Pacific " (Challenger, without exact locality); Stylocl~eiron ahbrmiatuv?, which 
was captured by the Cl~allenqcr~ north of the Hawaiian Islands; Siriellu tiiomnpsoni, 
which is known from the "North Pacific" (Chnllmger) and froin between San Fran- 
cisco and the Hawaiian Islands (Albutross); and X~riella gracilis, which has been 
reported from the Northern Pacific by Streets and the Cl~nllonger. The sixth species 
previously known from this region is Bo?ao~nys/s obtu.satrr, which was found by the 
Challengm north of the Hawaiian Islands. This seems to be a deep-sea form. 

The other 15 species in this collection have not been found previoixsly near the 
Hawaiian Islands. For some of them this new locality is not remarkable, since they 
have been found in other parts of the Pacific Ocean; but other cases are more or less 
interesting on account of the great distance of the localities from which they have 
been previously recorded. The discovery in the I'aoific of the two pelagic forms, 
Zwphaics.iap~eudogi6ba and XtyZochei.r*on longicorrre, which were lrnown hitherto only 
from the Atlantic Ocean, is in lceeppg with what is known of the distribution of 
related forms, and the same may be said of -iVematodactyl?a boopis, which up to the 
present time was known only from Ireland. In  two instances, however, Lophogaster 
and Anchiahs, a very close examination of the material a t  hand was necessary to 
remove all doubt as to the acthal identity of the species in question, shce  the lcl~own 
facts of distribution rather led to the expectation that the Hawaiian forms would 
prove to be distinct. 

Further detail concerning the geographical distribution of the single species 
will be given below at  the proper places. 
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Order EUPHAUSIA CEA Boas. 

Family EUPHAUSIIDE Dana. 

Qenns THYBANOPODA Milne-Edwarda. 

1. Thysanopoda obtusifrons G. 0. Sars. 

Thysangorla obdu.~frons G. 0. Sars, Rep. Voy. C'l~allenger, 13,102, pl. 18, figs. 1-14, 1885; Alcock ck 

Anderson, Journ. Asiat. Soc. Bengal, 1894, 63, 3. 
A careful comparison of the present inaterial with S a r s ' ~  description has led to the conviction that 

these specimens agree bett'or with this species than thoee collected by the Plailkton Expedition in  the 
Atlantic, and described by the present writer under this name.(! The only difference fro111 Sars's 
account I am able to discover is that the preanal spine in most of our epecimens is present and simple; 
it was seen in 14 of them, while 3 did not show it (the remaining 1 was dissected before it  was 
examined in this respect). Sars calls this spine ' I  obsolete," but we must bear in mind that he had 
only 3 individuals a t  his disposal. 

l~ui.ther, the lobe of the first joint of the antennula is different in shape from that given in Sars's 
figure (fig. 2 on pl. 18); its inner portion, projecting over the base of the second joint, is drawn as 
square (with rounded angles), while in our specimens ( I  have made, however, only olle slide) i t  is 
rather triangular, the inner angle being protluced. 

For the rest, our specimens agree completely with T, obtus$rvns, and we are to lnelltion especially 
that there is no lateral denticle on the carapace, and that the serrate keels of the telson correspond 
clqeely to Sars's description and figure (fig. 3, pl. 18). I n  these respects and in size (our largest is 
19 mm. long; Sam gives 23 inln.) they differ from the specinlens taken by the Plankton Expedition 
and  specimen^ recorded under this name from the Mediterranean. b This Atlantic species has recently 
been called T. culgaris by Ha11sen.c 

Stations: 3806, 50 fathoms, 23O 25/ 36'' N., 152' 24' 30)' W., Erben Bank to Kaiwi Channel, 5 
specimens; 3888, 50 fathoms, 22' 10' N., 155' 35/ 45/' W., northeast of Kaiwi Channel, 13 specimens. 

IXatl-;bution.-"Pacific" and "South Pacific" are the localities given for the specimens collected 
by the Clmllenger. Alcock and Anderson mention it from the Laccadive Sea, Indian Ocean, 1,250 
fathoms. 

2. Thysanopoda agassizi  Ortmann. 

Tl~ysanopodr~ agasxizi Ortmann, Bull. Mus. Harvard, 14, 1894, 99. 
The individual a t  hand is much larger than the specimens previously recortled. The largest froin 

the Panama region measures 19 mm., while the present one is 32 mm.; but it agrees completely with 
the tlescription, except that the preanal spine is well developed and has two pbints, one shorter than 
the other. 

Color in life, according to label: "Light vermilion, darkest on thoracic feet." 
Station: 3804, 50 fathoms, 24' 58/ 42" N., 14g0 11' W., between Erben Bank and Kaiwi Channel, 

1 specimen. 
Distribution.-Gulf of Panama, 200 fathoms, anti between Galapagos and Acapulco, 0-200 fathoms 

(Ortmann). 
Genus EUPHAUBIA Dana. 

3. E u p h a u s i a  b iden ta ta  (G. 0. Sars). 

Eu~~hausiu ~)ellutid(~ G. 0. Sars, ltep. Voy. Challenger, 13, 1885, 75, pl. I1  a i d  12; Ortmai~ll, 
Decap. & Schixop. Plankton I<>xped., 11, 1893; Ortmapn, Bull. illus. Harvard, 25, 1894, 101. 
Caullery, Ann. Unir. Lyon, fasc. 2, 1896, 367. Holt & Tattersall, Rept. Fish. Ireland, 2 app., 
4, 1905, 101 and 133. 

a Ortmann, Deoapoden und Sallizopoden Pltitikton Expcd., 1893, p. 10. 
bSalv. lo Bianco, Pelagische Tief~eefihch@rci dcr " hlaja," p. 35, pl. 14, fig.48, 1904. Capri, Naples, about 1,MX) m. 
~Hansen,  Bull. Nus. Ocaanogr. Monaco, No. 80, 1905, p. 15. 
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Eupltuusitr, bidentattr Stebbing, Pr. Zool. Soc. London, 1900, 544. 
Eupl~ausiapellucida S. lo Bianoo, Pelag. Tiefseefisch. Maja, 37, pl. 16, fig. 50, 1904. 
I follow Stebbing (1900) in using the name of E. bidentala Sars for this species, without being fully 

convinced that E, pellz~~ida of Dana is a different form. I readily concede, however, that E. ~)elbtcida 
(as well as E. 7nuelleri Claus) is a t  least doubtful, which is sufficient reason for discarding this name. 

Stations: 3797, surface, 31" 55/ N., 135' W., East Pacific, 4 specin~ens; 3797, 25 feet below surface, 
31' 55' N., 135' W., East Pacific, 2 specimens; 3829, surface, south coast of Molokai Island, 1 s1)ec.i; 
men; 3867, surface, Pailolo Channel, 16 specimens; 3901, surface, Pailolo Channel, 24 specimens; 3912, 
surface, south coast of Oahu Island, 1 specimen; 3926, surface, 21' 20/ N., 158' 43/ W., southwest of 
Oahu, 5 specimens; 3929, surface, 23O 19' N., 166' 54" IF'., between Honolulu and Laysan, 2 specimens; 
3980, surface, 21° 23/ N., 158O 19) W., between Honolulu and Icauai, 1 specimen; 4009, surface, 21' 
50' 30N N., 159' 15/ W., southeast of Kauai, numerous specimens; 4011, surface, 21' 20' N., 158' 21' 
W., between Kauai and Oahu, 1 specimen; 4145, surface, 22O 27/ SON N., 160' 40' W., between ICauai 
and Modu Manu, 9 specimens. 

Distribution.-Almost cosnlopolitan; reported fro111 the Arctic and Northern Atlantic (as far north 
as 60' N.), subtropical and tropical Atlantic, South Atlantic, South and Central Pacific, Indian Ocean. 
(See Ortmann, 1893.) 

I n  addition to the localities listed by Ort~nann in 1893, we have to record nulnerous localities off 
the west coast of America: Panama, Galapagos, off California, and betmeen California and the Hawaiian 
Islands (Ortmann, 1894). Vertical distribution, surface to ahout 900 meters. Caullery (1896) reports 
this species from 1,710 meters in  the Gulf of Biscay. Lo Bianco (1904) says that a t  Capri the young 
are found near the surface, while the adult forms prefer depths of over 500 meters. 

4. Euphaus ia  peeudogibba Ortmann. 

Eupl~ausin paeudogibba Ortmann, Decap. & Schizop. Plankton Exped., 12, pl. I, fig. 6, 1893. Steb- 
bing, Pr. Zool. Soc., Lobdon, 1900, 545. Hansen, Bull. Mus. Ocean. Monaco, 30, 1905, 11. 

The specimens agree completely with this form. The preanal spine has been described as 1 to 4 
~~ointecl (rarely 1-pointed). Among 9 individuals of the present material (station 3867), 4 have it 
1-pointed and 4 have it  2-pointed (in the ninth it  is damaged). I n  the specilnen fro111 station 3799, 
which is larger than any of the others, it is 3-pointed. 

Stations: 3799, 100 fathoms, 29' 22/ N., 139' 31' W., East Pacific, 1 spec~imen; 3867, surface, 
Pailolo Channel, 10 specimens. 

Distribution.-This is the first record of this species outside of the ,4tlantic Ocean. On account of 
the similarity to E. gibboidea, this is important. E, pseudogihbcc has been found hitherto only by the 
Plankton Expedition and the Princess Alice in the Atlantic: Sargasso Sea, North Equatorial, Guinea, , 

and South Equatorial currents, between surface and 650 meters, but not at the surface. 
I 

aenns NEMATOSCELIB. 

Material belonging to this genus and to the one following ha3 been obtained a t  various s ta t io r~~  
situated between California and the Hawaiian Islands, namely, 3799, 100 fathoms; 3801, 100 fathoms; 
3802, 150 fathoms; 3803, 50 fathoms; 3805, 50 fathoms; 3807, 50 fathoms. 

This material generally is in a very poor condition. 111 the first line the legs are missing, and, 
further, the eyes are largely destroyed; both organs are absolutely necessary for the proper iclentific.ation 
of genus and species. The latter fact, the destruction of the eyes, is very remarkable, and has been 
noticed before in these geliera by the writer. I11 my opinion, it  is due to the hauling 11p of the 
speci~ner~s fro111 a certain depth, as indicated by the present recordx, 50 to 150  fathom^. Apparently 
the cliange of pressure causes this deforniatio~~ of the eyes, ~vl~icl i  is best descril~ed as N bllrsting. 
Althongh the specimens have been largely rondered useless for systematic purposes, the condition in 
.which they are tends to confirm their actual existence a t  the recorded depths. 
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Qenua STYLOCHEIRON 0. 0. Sara. 

I n  a few specimens belonging to Stylociteiron the elongated legs are preserved, and thus the writer 
was enabled to identify them. They are the following: 

5. Stylocheiron car ina tum G. 0. Sars. 

Stylocheiron carinututt~ G. 0. Sars, Rep. Voy. Clitrllenger, 13, 137, pl. 26, 1885. Ortmann, Decap. & 
Schizop. Pjankton Exped., p. 17, 1893. 

Only two specimens are fairly well preserved, but they unquestionably belong here. 
Station 3801, 100 fathoms, 28' 31' N., 141' 47' W., between Erben Bank and ICaiwi Cllannel 2 

~pecimens. 
Dis$ribution.-This species has been found by the Cltallmger in the North Pacific; ,in the Central 

Pacific (off Kandavu, Fidji); off Mintlanao, Philippines, and in the South Atlantic. Tho Plankton 
Expedition obtained it in the Sargasso Sea and the South Equatorial Current; i t  has also been recorded 
from the Braxil Current (Ortmann). Vcrtical_distribution, 0-200 fathoms. 

6. Stylocheiron s u h m i  G .  0. Sars. 

Stylocl~eiron suhmi and longicornc G. 0. Sars, Rep. Voy. Cl~all~nger, 13, 142, 144, pl. 27, f .  1-5, 1885. 
Ortmann, Decap. & Schizop. Plankton Exped., 13, 1893. 

Stylocl~eiron auhrni Iiansen, Bull. Mus. Ocean. Monaco, 30, 1905, 30. 
Stylocheiron longicorne Holt & Tattersall, Rept. Fish. Ireland, 2 app., 4, 1905, 109, 140. 
Our specimen is rnucll damaged; head :lnd carapace itre separated fro111 the test of the body, but 

the second true leg is preserved, and this agrees with that of S. longicorne; also the eyes and other 
characters seem to indicate that we have to deal with this species. 

Station 3803, 50 fathoms, 25' 39/ 45" N., 147' 41' 45" W., 1 specimen. 
Distribution.-This species was found by the C71allanger south of ,the Cape of Gootl Hope and in 

the Pacific (New Guinea and Philippines), and Sars mentions it  from Messina, Mediterranean Sea. 
Tlle Plankton Expedition and the I'~incess Alice found it  widely distributed in the Atlantic: Gulf 
Stream, Sargasso Sea, North and South 13quatoria1, and Guinea Currents. 

7. Stylocheiron abbrev ia tum G. 0. Sars. 

Styloclgiron abbreviatum G. 0. Sars, Rep. Voy. Clmllenger, 13, p. 147, pl. 27, f. 11-13,1885. Ortmann, 
Decap. & Schieop. Plankton Exped., p. 17, 1893; Bull. Mns. Harvard, 25, 1894, p. 104. 
Hansen, Bull. Mus. Ocean. Monaco, 30, 1905, 31. 

Stylocl~eiron cl~el$i Chun, Bibl. Zool., 7,,1896, 1G7, pl. 11; IIolt & Tattersall, 01). cit., 11. 110, 141. 
The present specimen is about 14 mln. lAg,  and thus much larger than that of Sars (8 nun.); but 

i t  agrees well with the latter except that the tieroncl pair of true legs is comparatively longer and 
stronger, which, however, is easily accounted for by the age. 

S t a t i ~ n  3805, 50 fathoms, 24' 08/ 15/' N., 150' 51' \V., 1 specimen. 
Distribution.-The Clinllenger took this species in the Pacific, north of the Hawaiian Islands, in the 

tropical and northern Atlantic. The Plankton Expedition found it  widely distributed in  the tropical 
and subtropical Atlantic to a depth of 1,500 meters. The Albatross had taken it  previously off Galera 
Point in  the  Panama region of the Eastern Pacific. 

Qenua NEMATOBRACHION Calman. *. 

8. ~ e m a t o b r a c h i o n  bospis  (Calman). 

Nematoductylus boopis Calman, Trans. Roy. Irish Acad., 31, 1896,17, pl. 2, f. 19-28. Hansen, Bull. 
Mus. Ocean. Monaco, 30, 1905, 29. 

Nenzatobruchion boopis Calman, Rept. Fish. Ireland, 2 app., 4, 1905, 153, pl. 26. 
The present specimen is in  poor condition (broken in two), but the legs are well preserved. 

These, as well as the shape of the  carapace and the eyes, of antenna? and antennul:~, agree well with 
Calman's description. Especially the very characteristic, greatly elongated, second true leg is abso- 



SCHIZOPODS OF THE HAWAIIAN IULANDS. 967 

lutely identical with Calman's account and figure (fig. 26). Also the general shape of the abdomen 
corresponds to that of this species; the telson is damaged. A more minute investigation of the other 
characters (chiefly those of generic value) was not advisable, since only one individual is a t  hand, 
and this in  very poor state of preservation. The only difference noticed is that the antennal scale is 
slightly longer than in Calman's species, reaching to the middle of the third joint of the peduncle. 

Station: 4005, 577480 fathoms, vicinity of Icauai Island, 1 specimen. 
Distribution.-Found so far only at  the southwest coast of Ireland in 1,020 fathonls, and Bay of 

Biscay, 237-1,000 fathoms (Calman), and subtropical Atlantic between Gibraltar, Azores, and Canary 
Islands (Hansen ). 

Order MY SIDACEA Boas. 

Family LOPHOGASTRIDX G. 0. Sars. 

Qenna LOPHOGASTER M. Sara. 

9. Lophogaster  typicus M. Sars. 

Lophogaster typicus M. Sars, in Forh. Skand. Naturf. Moede Christiania, 1856, 160. M. Sars, in 
Christiania Univ. Progr., 1862, 1, pl. 1-3. G. 0. Sars, Rep. Voy. Cl~allenger, 13, 14, pl. 1, f. 
1-7, 1885. Norman, in Ann. Nat. Hist. (6) 9, 459, 1802. Caullery, in  Ann. Univ. Lyon, fasc. 2, 
1896,367. Walker, in Trane. Liverpool Biol. Soc. 12,1898, 164. Holt & Beaumont, in T r a n ~ .  
Roy. Dublin Soc. (2) 7, part 7,1900,3. Thompson, Catal. Crust. Br Pycnog. Mus. Dundee, 23, 
1901. Lo Bianco, Pelag. Tiefseefisch. Maja, 33, pl. 12, f .  44, 1904. 

Ctenom?/ais alata Norman, in Rep. Brit. Assoc., 1861, 151. 
The discovery of a Lopl~ogmler a t  the Hawaiian Islands made necessary a close investigation of its 

relation to the known form of the Atlantic. The abundant material a t  hand rendered this a compara- 
tively easy task, and it  was found that the present form agrees very closely with the &scriptions 
furnished by M. and G. 0. Sars for the Norwegian and the Cape forms. Only a few remarks see111 
necessary. 

(I) The rostra1 spine is generally in our material a little longer than in the typical f o ~ m ,  but there 
is considerable variation in  this respect, as has already been pointed out by Ci. 0. Sars. I n  a few of 
the present specimens, the rostrum does not differ from the typical shape, but in most cases it  is slightly 
longer, although .falling short of the end of the peduncle of the antennules. Sometimes, however, i t  
reaches the end of the latter, and even surpasses it, as is most distinctly the  case in  the large female 
from station 3965. 

(2) I n  most of our specimens, there is only 1 small lateral dentirle on either margin of the telson 
while there are 3 in the typical for~n.  Irl fact, I found only 1 denticle in  all the younger specimens 
examined ( I  exanlined a large number from station 4101, although not all of them); in the large 
female from station 3965, however, there are 3 denticles, as usual. 

(3) Most of onr specimens do not seem to be fully adult; those of  tati ions 3847, 3858 and 4101 
hardly surpass 20 inm. (one of 3858 is 22 mm.), and generally the males are a little larger than the 
females, as has been stated 'tjy Sars for the typical form. The male from station 3857 is 24 mm. long, 
and the female from 3965 is 28 mm. This latter, consequently, exceeds all memurements previously 
given. Nevertheless, the much smaller females from station 4101 seem to be adult-at least, are able to 
propagate, since the marsr~pium is full i n  some of them. 

(4) The lateral wings of tlie carapace are produced posteriorly into a point, which is more or lem 
distinctly spiniform, most distinctly so in the large female from station 3965. 

(5) The outer magi11 of the antenna1 scale has 3 to  5 teeth, a variation already noticed by Sars. 
I have for~nd that this number may even differ on the right and left side of the same individual. 

None of the above aberrations justify the creation of a new species, not even of a variety. Although 
there is a tendency in the Hawaiian form to develop a longer rostrum and to reduce the number of the 
marginal denticles of tlie telson, this furnishes no constant characters, the normal conditions being 
found a t  least in  some specimens. 

. Stations: 3847, 23 to 24 fathoms, south coast of Molokai, 2 males; 3857, 127 to 128 fathoms, Pailolo 
Channel, 1 male; 3858, 128 to 138 fathoms, Pailolo Channel, 9 males; 3884, 284 to 290 fathoms, Pailolo 
Channel, 1 male; 3965,147 to 116 fathoms, vicinity of Laysan Island, 1 female; 4101,143 to 123 fathoms, 
Pailolo Channel, numerous specimens, male and female, males much more abundant, 
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Distribution.-Coast of Norway, Shetland Isles, west and southwest coast of Ireland, 20-100 
fathoms (Sars, Norman, Walker, Holt & Beaumont). Bay of Biscay, 35-60 fathoms (Norman), 400 
meters (Caullery). Mediterranean: Messina (Norman), Toulon, 445 meters, Naples, 500 meters and 
more (Bianco); south of Cape of Good Hope, 98-150 fathoms (G. 0. Sam). 

According to previous records, this species would seem to be bipolar, but the present localitia 
in the region of the Hawaiian Islands co~npletely overthrow this assumption, hinted a t  by G. 0. 
Sare. This form is also found in the tropical belt, and there in about the same depth as in the 
European waters and a t  the Cape. The extremes recorded for our specimens are 23 and 290 
fathoms. We are to expect that this species will be discovered elsewhere in  the circumtropical 
regions as well as in other parts of the seas, and very likely it  will finally prove to be cosmopolitan 
a t  the proper depth. 

Genus (IWATHOPHAU8IA Willemoes-Snhm. 

10. Gnathophausia gigas Willemoes-Suhm. 

Gnatlhopl~au~iu gigas, G. 0. Sars, Rep. Voy. Cl~allenger, 13, 33, pl. 3, 1885. 
Our specimen differs fro111 the description given by Sars in the following points: The infero- 

posterior spines of the carapace are a little longer; the posterior dorsal spine is well developed, 
resembling in size and shape that of f7. calcarata; the branchiostegal spine is much stronger than 
in Sam' specimen, and decidedly longer than either the antennal or the supraocular spines. The 
outer edge of the antennal scale has 4 teeth, of which the posterior is very small. The rostrun~ 
(which was broken in Sars' specimen) is very long-longer than indicated in Sara' figure; the part 
in front of the supraocular spines is exactly as long as the carapace between sizpraocular spines 
and base of the posterior dorsal spine. The color of our specimen is preserved and is a delicate 
crimson. 

The differences in development of the postero-dorsal, infero-posterior, and br&nchiostega! spines 
are not so important, in my opinion, as to indic'ate that this form differs specifically from O. gigt1.u. 
I rather believe that the differences are due to age, since anlong other lnaterial a t  hand (see G'. 
lengispina) just the parts named exhibit corresponding variations in  specimens of different age. 
Our specirnen is 50 mm. long, while that of Sars was 142 rnm. 

Among a collection of schiaopods from Alaska which have been sent by the U. S. National 
Museum to the writer for identification, and which will be described elsewhere, there has been 
found a specimen of this species closely corresponding to the Hawaiian specimen. I t  is slightly 
larger than the latter (55 mm.), but the branchiostegal spine is even more developed, and the 
supraorbital spines are distinctly larger than the antenna1 spines. The outer margin of the 
antennal scale has 5 distinct teeth in  this individual. 

Station 4144, 850-767 fathoms, vicinity of Kauai Island, 1 male young. 
DL7tribzttion.-Captured by the Cl~allmger a t  station 69, west of the Azores, in 2,200 fathoms. Sara 

thinks that the "recently molted skin of the outer part of the tail of another specimen" brought up 
by the C/~allenger from 1,950 fathoms in the Antarctic Ocean, between Kerguelen and Australia 
(station 157), also belongs here; but I see no possibility of identifying this species from so meager 
remains, and it  would be better to strike off this latter locality froni the records until i t  is confirmed. 

The present locality at  the Hawaiian Islands extends enormously the range of this species, and 
suggests the cosmopolitan character of its distribution. As has been mentioned above, it  is also 
present amongst material from Alaska. 

11. Gnathophausia calcarata G. 0. Sars. 

Cr 'nal l~o~~l~u~r~ia calcamlu G .  0. Sars, Rep. Voy. C11~allen!/er, 13, 35 pl., 4, 1885. 
Tlle nleasurements of our specimens are as follows: Station 4109, total lengtll, 37 Inm., of wl~ic*ll 

15 nlm. belong to the ros t r~ in~  (in front of the supraocular spines); station 4142, total length, 43 rnlll., 
of which 14 mln. belong to the rostrum. The measurements given by Sars for his two specimens are 
68 and 98, respectively. Our specimens, consequently, are young, and they agree best with the 
smaller individual described by Sars, the carapace of which is figured on Sars's plate 4, figure.3. 
The postero-dowal, the infero-posterior, and the branchiostegal spines are very strongly developed, 
even stronger than in the figure quoted, and they are a little more divergent, while antennal and 
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supraocular spines agree well wit11 Sars's accbount. The only differenre is in the antenna1 scale, 
which, although similar to Sars's figure, has the oblique truncation of the apex hardly noticeable; it 
is more like fig. 2 on Sars's plate than like the figs. 4 arid 5. The scale is generally narrower, with 
three serrations on the outer margin, the iirst one quite rcJmote fro111 the spiniforni tip, but not 
separated from it by an emargination. 

C:. ben~ale~tsis Wood-hlason (Ann. Nat. Hist. (6) 8, 1891, 1). 2611), from the Bay of Bengal, 1,748 
fathoms, is said to be near G. culcnratu, but to differ, among other points, in the postero-inferior and 
other spines, which are almost smooth, in the antenna1 scale, which is more emarginate, and in the 
epilneril lappets of the last abdominal segment. 

Stations: 4109, 442-449 fatho~ns, Kaiwi Channel, 1 male; 4142,'632-881 fathoms, vicinity of I<auai 
Island, 1 male. 

Distribution.-TI species \+,as taken by the Challenyer in the Arafurit Sea, 800 fatlioms, alld a t  the 
Philippines (near Talaur Island, south of Mi~idanao) , 500 fathoms. 

12. Gnathophausia  willemoesi, G .  0. Sars. 

G~~nlhopliausia ~uilleinoeui G. 0. Sars, Rep. Voy. ('l~allenger, 13, 38 pl., 5 f. 1-6, 1885. Faxon, Mern. 
Mns. Ilarvard, 18, 1895, 215. 

Our male has the total length of 52 nlm., of which 12 111111. belong to the rostrum. Tlie female 
is 73 mm. long, of which 13 mm. belong to the rostrutn; the latter, however, is damaged a t  the tip. 
The larger of the two specitnens examined by Sars was 136 inm. long. Our specimens agree 
completely with Sars's account of this species. 

Stations: 3887, 552-809 fathoms, north coast of Molokai, 1 male; 4038, ($89-670 fatholns, west coast 
of IIawaii, 1 fe~nale. 

1)istriDztlion.-Ballda Sea, 1,426 fatlioms (Sars). Panama region: Gulf of l'ana~na, 1,270 fathonls; 
off Acapulco, Mexico, 493 and 66-1 fatlioms; Tres SIarias lslancls, 680 fathoms. ( Faxon.) 

13. Gnathophausia  sa rs i  Wood-RIason. 

(:i~trthopl~ctuxin scti-si \TTood-hlason, Ann. Nat. tlist. (6) 7, 1891, 187. 
Oar speci~nens correspond conlpletcly to Wood-Mason's descriptiori of this species, wit11 tile 

exception of the last sentence, which says: "The telson * * * appears to be more produced a t  
the tip than in any other species." No such peculiarity in tlie shape of tile telson is apparent in our 
specimen. 

The individual from station 4166 is 62 mm. long, of which 16 mm. belong to the ro~t rum (in front 
of the supraocular spines), but the rostrr~nl is damaged at  the tip. The specimens from station 4005 
are all sinaller than this one, the sn~allest possessing a total length of 34 mn:. Wood-Mason gives 
75 mm. from tip of the rostrum to end of telson. 

Tlie label of the set fro111 station 4005 gives the color as "scarlet vermilion;" in the specimen 
from station 4166 the color is still preserved, and is of a brilliant scarlet. All our specimens seem to 
be males, since i11 none of then1 are incubatory 1an1ell:e vieible. 

Stations: 4005, 577480 fatlio~ns, vicinity of Kauai Island, 4 ~nales; 4166, 293-800 fatlioms, vicinity 
of Modu Manu or Bird Island, 1 male. 

Dislributioi~.-Bay of Bengal, 16' 55/ 41" N., 83' 21' 18'/ E,, 840 fathorns ( Wood-Mason). 
The above localities extend considerably the range of this species. 

14. Gnathophaus ia  longispina G. 0. Sars. 

Gnntliopl~nuaiu longispina G .  0. Sars; Rep. Voy. Clialle~~ger, 13, 46 pl., 7 f., 1-5, 1885. 
An exatninetion of the rich material of this species col1ec:tecl by tlie rlll)alro,sfi sho~vs that there is 

quite a variability in the developlnent of the different spines of the carapace. The length of tlie 
rostrum ant1 dorsal spine varies considerably; generally they are coml)aratively longer in young 
specimens. The branchioslegal spines in older specimens are not quite so strong and are directed 
obliquely forward, and the outer spine of the antenna1 scale is riot so excessively developed. 
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The following table of measurements gives an idea of the relative dimensions of rostrum, carapace, 
and posterior dorsal spine. 

Sex. 

- - 

7nm. 
Malc .............................................. 3909 29 

Do ......................................... 4105 61 
I)o . 4105 62 

Female . 3908 54 
Malc. .................................... .: ....... 4105 57 
Female ........................................... 4106 82 

mm. 
11 
17 
16 
16 
14 
16 

mm. 
5 
8 
7 
7 
6 
7 

End of second. 
Middle of th~rd. 

- --- 

aln front of the supraocular spines. b Excluding rostrum and dor a1 apinc. 

Comparing this table with the characters given by Sars we observe the following: 
"Rostrum almost twice tile length of the carapace." I n  very young specimens it  is over twice 

the length, in large ones it  is comparatively shorter, in  the largest the rostrum is even absolutely 
shorter than the carapace. 

"Dorsal spine projecting to about the  end of the  fourth (abdominal) segment." I n  larger 
specimens it  does not project so far, in the smallest i t  projects a little farther. 

Generally speaking, we may say that with advancing age the different spines and the rostrum 
become colilparatively shorter; that is to  say, they retain about the absolute size they had in medium- 
sized specimens, wl~ilo the rest of the body grows. Thus only our small and medium-sized specimens 
correspond more or lev9 exactly to Sars's description. Sars's largest specimen (out of five) was 59 mm. 
long. 

The specimens from station 3824 are lat,eled L'Carmine vermilion." 
Stations: 3467, 310 fathoms, 1 female; 3471, 337 fatliolns, G males, 3 females; 3473, 313 fathoms, 1 

female; 3474, 375 fathoms, 5 males; 3475, 351 fathoms, 2 males, 1 female; all from the southeast coast 
of Oahu. 3824, 222-498 fathoms, 1 female, and 3826, 430-371 fathoms, 3 males, 1 female; from the 
south coast of Molokai. 3907,515-304 fathoms, 2 males; 3908, 304-308 fathorns, 1 female; 3909, 308-322 
fathoms, 6 males; 3911, 337-334 fathoms, 1 male; 3925, 323-299 fathoms, 3 males; all from the south 
coast of Oahu. 4105,314-336 fathoms, 3 males; 4106,335-350 fathoms, 1 male; 4107,350-355 fathoms, 
1 male; all from ICaiwi Channel. 

Dietribution.-Captured by the Challenqer, off Samboangan, Philippines, 250 fathoms. 

Qenns EUCOPIA Dana. 

16. Eucopia australis Dana. 

Eucopin tzmtralis Dana, lJ. 8. Expl. 1Sxp. Crust. 1, p. 609, pl. 11, f. 10,1852. G. 0. Sars, Rep. Voy. 
Cl~crllenger, 13, 55, p1. '3 and 10, 1885, Wood-Mason, in Ann. Nat. I-Tist. (6) 8, 1891, 290. 
Faxon, Mem. Mus. I-Iarvard, 18, 1895, 218. Calman, Trans. Itoy. Irish A c d .  31, 1896, 15. 
Thompson, Catal. Crust. Pycnog. Mus. Dundee, 23, 1901. Iiolt  & Tattersall, Rept. Fish. 
Ireland, 2, 1905; App. 4, 142. Hansen, Bull. Mus. Ocean. Monaco, 30, 1905, 5. 

Chalnraspi? unguicf~latu Willemoes-Suhrn, in  Trans. Linn. Soc. London (2) 1, 1873, p. 37, pl. 8. 
The present specirnen is i n  a very poor state of preservation, but the shape of the eyes, of the 

frontal margin, of the telson, and of the 3 anterior pairs of legs are recognizable, and agrtle well with 
Sars's account of this species. I t  is apparently a male, no marsupial lalnelle being seen. 

Station: 3887, 552-809 fathorns, north coast of Molokai Island, 1 male. 
Di8tribution.-Apparerltly cosmopolitap, in depths to about 2,000 fathonls (350 to 2,500 fathoms in 

the Atlantic according to Willemoes-Suhm). The species must go up into shallower water occasionally, 
however, since it  has been taken out of the stomach of a penguin (Dana). 

Special localities are the  following: North Atlantic: Southwest coast of Ireland, 1,020 fathoms 
(Calman); south of Nova Scotia, 1,250 fathoms (Sars); west of Azores, 1,000 fathoms (Sals). Tropical 

aThis family, no doubt, is very closely allied to the Lophogaefridz, and is not separated from them by borne a ~ t l l ~ r s  
The very peculiar differentiation of the legs, however, is in favor of the retention of Sars's family. 
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Atlantic: North of Cape Verde Islands, 1,975 fathoms (Sars); midway betffeen Africa and Brazil, 1,5CO 
fathoms (Sars). Antarctic Ocean: 66' 12/ S., 149' 44' E. (Dana); between Cape of Good Hope and 
ICerguelen, 1,375 fathoms (Sars); south of Australia, 1,800 fathoms (Sars). Indian Ocean: Bay of 
Bengal, 561 fathoms, and Gulf of Rlanaar, 738 fatlloms (\Vood-Mason). Tropical Pacific: Off Peru, 
0-1,770 fathoms; Galapagos, 551 fatl~oms; Gulf of Panama, 764 fathorns; Gulf of California, 0-700 and 
1,218 fathoms ( Faxon). North Pacific: Off Japan, 1,875 fathoms (Sars); Bering Sea, 660 fathoms 
(Thompson). 

16. Eucopia sculpt icauda Faxon. 

Eucopia scdpticauda Fason, Bull. Mus. Harrard, 24, 1893, 218. Fason, Mem. Mus. Harvard, 18, 
, 219, pl. I<, f .  2, pl. 53 f .  1, 1895. Ilansen, Bull. Mus. Ocean. Monaco, 30, 1905, 7, fig. 4. 

With the female fro111 station 4005 were the follo\ving notes about color: 
"The carapace is very deep, velvety, port-wine red or "purple," so intense as to appear almost 

black in poor light, extending caudad along dorsurn of abdomen, shading off to deep carmine on rest 
of abdomen, including s\rimmerets and telson, which is a trifle lighter. Appendages of head and 
thorax: Long legs, madder carmine; short,appeadages, deep port-wine red; antenna, madder pink; 
exopodite, bright carmine; antennule, bright carmine.'' 

Stations: 4005,577-480 fathoms, 1 female, and 4144, 850-767 fathoms, 1 male, from vicinity of Iiauai 
Island. 

Distribution.--Gulf of Panama, 1,000 fathoms, and Galapagos Islands, 885 and 1,36! fathoms; sub- 
tropical Atlantic, between Gibraltar, Azores, and Canary Islands, between surface and 3,000 meters 
(Hansen). 

I Family MYSIDAE Dana. 

Qenns PETALOPHTHALMUB Willemoes-Bnhm, 

17. Pe ta lophtha lmus  pacificus Faxon. 

PclaZophthalmuspaci$cus Faxon, Bull. Ifus. Ilarvard, 24, 1893, 218. Faxou, Mem. Mus. Iqarvard, 
18, 1895, 223, pl. 54. 

Our specimen agrees absolutely with Faxon's species. 
Station 4157, 762-1,000 fatho~~ls ,  vicinity of Rlodu Bfa1111, 1 ~nale. 
Distribution:-Gulf of California, 0-700 fathoms. 

Genus BOREOMYSIS Q. 0 .  Sars. 

18. Boreomysis ob tusa ta  G. 0. Sars. 

Boreomysis obtu,sata G. 0. Sars, Rep. Voy. C/~alleizgei-, 13, 182, pl. 33, f. 1-6, 1885. 
Although not well preserved, the specimens agree clearly with this species. Sars says that the 

eyes have a dark reddish pigment; in our specimens the eyes are pale bro\vn, which possibly is due 
to the action of the ctlcohol. The female fro111 station 4014 has lost both eyes. 

Stations: 4014, 399-362 fathoms, 1 male, 1 female; and 4018, 804-724 fathoms, 1 male; both from 
vicinity of liauai Island. 

Distribulion.-Off coast of Japan, 35' 11' N., 13Q0 28' E., 346 fatholns, and north of Hawaiian 
Islands, 37' 52/ N., lSOo 17/ W., 2,740 fathoms. 

Genus BIRIELLA Dana.a 

19. Siriella thompsoni  (Milne-Edwards) . 
Giriella thompsoni, G. 0. Sars, Rep. Vop. ("l~allenger, 13, 205, pl. 36, f. 1-24, 1885. Ortmann, Decap. 
!i Schixop. Plankton Exped., 23, 18'33; Bull. Mus. I-Iarrard, 25, 1894, 107. 

The specimens (fe~nales) from station 3799 were marked: "Hyacinth blue eggs, body translucent." 
Stations: 3797, surface, Erben Bank to Kaiwi Channel, 31° 55/ N., 136' W., 12 males, 8 females; 

--- -- 

11 Normml (A1111. Nat. Hist. ( G )  10, 1892, 11. 149) nblmdoned Sit.i(~lln l)c~nn in Itl\.or of ('!/i~thilift Gniy, Jouc 15, 1850, but 
lntcr (ibid., p. 263) restored it, Siviclla havirlg becrl pobliqhed by Dlnlll in tho l ,nr l~ ,  p~rrt of  IS5O. 'I'his luttcr cborrertion hlls 
bee11 ovcrlookcd by Elrrc~lbc~iim (Beitr. Irlueres, IXclgolt~l~d 8, 1897, p. 42.1). 
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3799, surface, Erben Bank to Kaiwi Chann., 29' 22/ N., 139' 31' W., 2 females; 3801, 100 fathoms, 
Ifrben Bank to Kaiwi Chann., 28' 31' N., 141" 47/ W., 2 males, 1 female; 3802, 150 fathoms, Erben 
Bank to Kaiwi Chann., 27' 04' 15'/ N., 144O 18/ 30/' W., 1 male; 3829, surface, south coast of Molokai, 
1 female; 3867, surface, Pailolo Channel, 2 males, 5 females; 3889, surface, north coast of Molokai, 
2 males; 3912, surface, south coast of Oahu, 1 male, 2 females; 3926, surface, between IIonolulu and 
Laysan, 21° 13/N., 158' 43' W., 2 males; 3927, surface, between Honolulu and Laysan, 21" 31' N., 161' 
55/ W., 6 males, 8 females; 3929, surface, between Honolulu and Laysan, 23' 19/ N., 166' 54/ W., 3 males; 
3930, surface, between Honolulu and Laysan, 25' 07' N., 170' 50/ W., G males, 1 female; 3980, surface, 
between Honolulu and lcauai, 21' 33/ N., 158" 19/ W., 1 male; 401 1, surface, between Icauai and Oahu, 
21" 20/ N., 158" 21/ Itr., 1 male, 1 female; 4086, surface, northeast coast of Maui, 1 male, 2 females; 
4145, surface, between Icauai and 3lodu Manu, 22' 27' 30" N., 160' 40/ W., about 100 males, 30 females. 

Distribution.-North, Tropical, and South Atlantic; North and South Pacific; Australian seas; 
Indian Ocean; apparently generally distributed in the tropical and subtropical parts of all oceans, on 
the surface. Our stations 3801 and 3802 are remarkable, because they record this species from the 
depth of 100 and 150 fathoms (two open intermediate tow nets, eet tandem). 

20. Siriella gracilis Dana. 

Siriella gracili~, Streets, Bull. U. S. Nat. Mus. I, 1877, No. 7, 123; (i. 0. Sars, Rep. Voy. Clallenger, 
13, 209, pl. 36, f. 23-28,1885. Ortmanri, Bull. Mus. Rarvard, 25, 1894,107. Thompson, Catal. 
Crust. I'ycnog. Mus. Dundee, 24, 1901. 

It is interesting to note that a t  station 4009 a large numher of this species was captured, without 
h'iriella thompsoni, with which it  was found associated a t  the other stations. 

Stationu.-3867, surface, Pailolo Channel, 4 lnalesi 4009, surface, between ICauai and Oahu, 
21' 50/ 30// N., 159' 15/ W., about 35 specimens, male, female, and young; 4086, surface, northeast 
coast of Maui, 2 males, 2 females; 4145, surface, between Kauai and Modu Manu, 2Z0 27' 30" N., 
16O 40/ W., 13 males. 

Distribution.-Pacific (Dana) ; West, North, and Tropical Pacific (Sars) ; North Pacific, 20'-30" N., 
145'-149' W. (Streets) ; near Galapagos Islands and between Galapagos and Acapulco (Ortmann); 
Bay of Bengal (Thonipson). Surface. 

  his species seems to be restricted to the tropical and subtropical parts of the Indian arid Pacific 
Oceans. It has not been recorded from the Atlantic Ocean. 

Genus ANCHIALUS Kr6yer. 

21. Anchialus typicus Kriiyer. 

Anchialus typicus, G. 0. Sars, Rep. Voy. Cl~allenger, 13, 193 pl. 34 f. 4-27, 1885. 
The very remarkable new localities a t  which our material was secured have made necessary avery 

careful comparison with Sars's descriptions and figures (all parts are figured by Sars, except the first 
maxilla), and I an1 unable to discover any differences from the cllaracters given by him (11. 193) as 
"specific," with the exception that he says that the apical incision of the telson occupies "one seventli 
of the length" of the telson, while in  our specimens it occupies between one-fifth and one-sixth. 
This, however, is clearly due to a nlistake on the part of Sam on page 193, since on page 196 he  Bay* 
that  the incision occupies "about one-fifth" of tlie length, the correctriess of which is fnrthcr 
substantiated by the figure of the telson (PI. 34, fig. 26). 

Going carefully over Sars's llcleecriptioil" of this species, I discovered only the following  point^ 
which deviate in our specimens: 

(1) The male gnathopod has, according to Sars, a strong triangular expansion on the inner edge 
of the carpal joint, which, according to the figure (pl. 34, fig. 17), is almost spinifor~n. I n  my slid(.e 
this expansion is present, but less spiniform. 

(2 )  I can not discover in my slides the peculiar structure of the outer branch of the fourth pair of 
male pleopods, described by Sars, and figured in figs. 24 and 25 on pl. 34. In  my slides this branch i~ 
"somewhat more proiiuced," but has no peculiarities in the shape of the joints and arrangment of 
~iatatory setae. 

(3) The palp of the mandibles is more elongate in my specimens; the first joint is less wide, 
comparatively, and the second is much longer than represented in Saw's fig. 12; it  is not ovate, but 
rather linear. 
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(4) The first true leg oE the male (Sars's fig. 18) has the propodite only slightly dilated, and 
consists apparently of one single joint (Sars draws three of t h r n ~ ) ,  follo\vetl by a very small terlninal 
one, which is hidden by peculiarly developed, long spines; tile latter are less nrlllrerous than in Salw's 
figure, and less distinctly fasciculate. 

I am not prepared to say whether these differences might constitute specific or varietal characters. 
If t l ~ e y  should prove to be of taxonomic value, we ought to create, for this form, a new species or 
variety, for which I should like to propose the name Ancl~ialus haz/)aiiensi~. 

Stations.-3812, surface, south coast of Oahu, 2 males; 3829, surface, south of Molokai, close to 
Lanai Island, nutnerom specimens, all males; 3921, surface, off ITonolulu, nuinerous specimens, male 
and female, females prevailing. 

Distribution.-Tropical Atlantic., 14O N. (ICriiyer); off Cape of Good IIope, surface; 34O 41/ S., 
18O 36/ E. (Sars). 

The present localities extend the known range of this species considerably. Sars believes that the 
species of the genus dnchialus are pelagic surface forn~s, and in this case the wide distribution would 
correspond to that of lnany other pelagic creatures. That they are captured rarely may be due to tllr 
fact that they seem to be nocturnal; a t  least a t  the three localities a t  which our material v a s  taken 
the hauls were made a t  night (7.30 to 8.45 p. m.), with the aid of electric light, during the night 
anchorage of the Albatross. I n  t ~ p o  of our hauls this species was represented by a very large number 
of individuals, while not a single other haul in this region contains a trace of it. I think we have 
here the original home of this species, which is to be sought in shallow water near the ehore, bat  it  
hides somewhere during the daytime, and appears as a planktonic for111 at  night, possibly only during 
a certain season. 
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NEMERTEANS OF THE HAWAIIAN ISLANDS COLLECTED BY THE STEAMER 
ALBATROSS IN 1902. 

By WESLEY R. COE, 

Assistant Professo~ of Colitparative A?zatonzy, Shefield Scie?zfz3c School, 
Yale University. 

Among the collections made by Prof. C. H. Gilbert and party with the U. S. 
Fish Commission steamer Albatross at the Hawaiian Islands in the summer of 1902 
are a number of well-preserved specimens of nemerteans. These specimens, how- 
ever, represent only three species, of which two are believed to have been unde- 
scribed hitherto. Microscopic study reveals a number of interesting anatomical 
peculiarities, which are detailed below. Two of the species belong to the genus 
Ta?~iosoma, which i u  abundantly represented in nearly all tropical and subtropical 
regions. The third belongs to the genus Brepnlzop?wru.s, but is unfortunately 
represented by the proboscis only, so that its specific identity is indeterminable. 

All the specimens were obtained by the dredge at depths of from 21 to 282 
fathoms. 

The fact that so few nemerteans were collected by the Albatross party must not 
be taken as an indication that more extended shore collecting'would not yield a much 
larger number of species. Comparatively few miscellaneous collections of inverte- 
brates contain numerous species of this group, even from localities where such 
worms are abundant. So far as is known to the writer no nemerteans whatever 
have previously been recorded from the Hawaiian Islands or from the deep water in 
their vicinity. On this account the present collection, although. very meager, 
possesses a certain interest. Its principal value, however, is due to the interesting 
anatomical peculiarities revealed in the new species i t  contains. 

TENIOSOMA Stimpson. 

Tzniosomu Stimpson, Proc. Ac. Nat. Sci. Phila., 1857, 162. 
Polin Delle Chiaje, Mem. sulla storia e iloto~nia degli animali senza vertebro del regno d i  Napoli, 

Naples, 1823-28. 
E~~polia Hnbrecht, Report of Challenger Exped., ZoDI., XIX, 1887. 
Eupolia Biirger, Fauna u. Flora von Nettpel, Monogr. 22, p. 598, 1895. 
Tx~iosoma Coe, Proc. Washington Ac. Sci., 111, 1901, 61. 

This genus is widely distributed in tropical aiid subtropical waters, and its presence at  the 
Ha~vaiian Islantls was to have been expected. As has been stated elsewheren, Stimpson's name for it 

(~Coc, Proc. \Vuuh. Ac. Sci., 111, 1901, 4. 
977 
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has indisputable priority over the name Eupolia, although the latter is still retained by most European 
writers. The fact that  Stimpson in 1857 a, in  establishing his new genus Trcnioson~a, in  addition to 
giving a satisfactory generic diagnosis, specially mentioned Borlasia yuinquelineata Quoy & Gaimard 
as a typical species of the genus leaves no valid excuse for ignoring this name and adopting that given 
by Hubrecht thirty years later. Furthermore, Stimpson i n  the same paper describes as new species two 
forms, T. septemlineatum and T squale (=T. quinquelineatum) both of which are typical representatives 
of the genus. Although Stimpson's generic diagnosis is brief i t  is accurate, and its brevity is justified 
by the citation of a well-known typical species. 

p. The species belonging to this genus show a remarkable specific variation in  the general shape and 
size of the body. Some are characterized by extremely long, slender, flattened, and much-twisted 
bodies, while others are short, thick, and cylindrical. I n  nearly all the species, however, the head in 
life is rounded in front and is sharply marked off from the parts immediately following by lateral 
constrictions. Horizontal furrows are wanting, but small, oblique or transverse grooves are usually 
present on the head. I n  strong contraction the posterior portion of the head becomes greatly swollen 
and the snout is withdrawn into it, the anterior end of the body becoming large and abruptly 
truncated. 

Proboscis sheath and proboscis short, seldom reaching more than one-third the length of body. 
Proboscis opening subterminal, minute. ilfouth situated on the ventral surface immediately behind 
the  ganglia. 

Muscular layers of body composed of a thick outer longitudinal, a circular, and a less thickened 
inner longitudinal layer. Outside the muscular layers is a well developed cutis, composed of a thick 
inner layer of connective tissue, and a n  outer layer of glandular tissue. External epithelium thin as 
compared with the other layers of the body, though the basement layer separating it  from the cutis is 
usually well developed. Musculature of proboscis consists of an inner longitudinal and an outer 
circular muscular layer; consequently muscular crosses are wanting. Cephalic glands enormously 
developed, stretching backward on all sides beyond the brain, and often reaching some distance into 
the esophageal region. 

Lateral nerves situated immediately outside circular muscular layer. Ocelli usually present in 
great numbers, though very small. There are three lo~lgitudinal blood vessels. 

These worms are sluggish in  their habits, are unablc to swim, and usually show great irregularities 
in the diameter of the body. They often twist their bodies in  sharp coils or in knots, or lie tangled 
together in lumps. All species are extremely contractile. 

Tseniosoma univittatum sp. nov. 

(Pl. I, figs. 1-3; text cuts 1, 2.) 

This species is represented in the collection by four well-preserved specimens which were dredged 
from depths between 127 and 178 fathoms. 

The specimens bear a close external resen:blance to those of a species which Isler,b in 1900, 
described from the Indian Ocean (Ceylon) under the name Eupolia unislriatrr. The next year, and 
evidently written while Isler's paper was in press, Punnettc gave a description of a very similar species, 
also collected in the Indian Ocean (Maldive Islands), to which he  gave a name identical with that 
which Isler gave to his species, viz, Eupolia unistriata. Isler's specimens were yellowish-white with 
a narrow longitudinal stripe of olive preen, while Punnett's specimens were white with a similar 
narrow stripe of black. Those described by Isler possessed numerous ocelli; Punnett does not state 
in  his description whether such sense organs were present in  his specimens, but he writes me that 
they are as well developed as in T. melanogrammun1. The two fonns, to which the one specific name 
was given by both of these investigators, are evidently very closely related, if not identical. Although 
very similar to them in form and coloration of body, the species herein described, Tznioson2a unit$- 
tntum, differs in  the total absence of ocelli and in minor anatomical details. 

From Ecniosorrra lrempricl~i (Ehrenberg) and T. lnediolineulum (Biirger), both of which possess a 
median ventral as well as a median dorsal brown or blackish stripe, tho present species differs con- 
spicuously in the possession of a dorsal stripe only. 

11Proc. Au. Nnt. Sci. Phila., 1857, 102. 
b Zool. A~ireiger, XXIII, 1900, 1). 178. 
c Gardinor's Fauna and Geogrnphy of the Maldivc and Laccadive Archipelagoes, Vol. 1, p. 100, pl. rv, fig. 4, 1901. 
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As in Tmiosoma unistrialum, the present species is conspicuously marked, having a whitish or 
very pale-colored body, with a sharply marked dorsal line of reddish brown or black color extending 
the whole length of the body (pl. I, figs. 1, 2).  

After preservation, the body is of moderate proportions, rounded throughout, largest in esophageal 
region a short distance behind mouth; head rounded in front, marked off from body by fairly distinct 
transverse lateral grooves which, when the head is contracted, form an annular constriction imme- 
diately in front of mouth; anterior portion of head, or snout, demarcated from the posterior portions. 
When strongly contracted the head is much swollen and the snout partially withdrawn into the poste- 
rior part of it (pl. I, fig. 2). Mouth and proboscis pore situated as in related species. 

Careful examination of the specimen8 after clearing in cedar oil and in microscopic sections failed 
to reveal the presence of any ocelli. Their absence is doubtless correlated with the depth a t  which 
these worms live. Three other species of the genus, T. australe, T. girardii, and T. nipponase, are 
described by Hubrechta from the Challenger collections as having been dredged from depths of 300 
fathoms or more. Whether ocelli are 
likewise wanting in these species is 
not mentioned, although nearly all 
the other known species of the genus 
possess them. Mr. R. C. Punnett, 
however, informs me that he has re- 
cently collected an eyeless species in 
Norway. 

Size.-Length of each of two speci- 
mens which were not strongly con- 
tracted, 50 to 60 mm. ; width, 1.5 to 2 
mm. Two contracted specilnens were 0 

each 20 to 30 mm. long and 3 mm. 
. in diameter in anterior portion of cu- 

esophageal region. 
Color.-After preservation for a 

short time, the whole body is creamy 
white with the exception of a single 
sharply - marked stripe of reddish 

extending in the me- FIG. 1.-%niosoma uniz>ittatzmm sp. nov. Portion of tranqvene section of 
dian line throughout t h e w h o  1 e body in anterior portion of esophngcal region, showing pccutinr multi- 
length of the body. These colors cellular gland ( a )  situated internal to the body wall8 and immediately 

probably represent very closely the outside the esophageal epithelium (rep); ( A )  Duct of gland; (ilm) Internal 
longitudinal muscles; (em) Circular musclcr; (oltn) Outer longitudinal 

natural coloration in life. muscles; (cu) Qlandull~r llkyer of cutis; (cu') Nbrous layer of cutis; (bm) 
In  the two specimens which are Basement Iuycr; ( 2 )  Integument. x 90. 

fairly well extended (pl. I, fig. 1) the 
dorsal stripe is a narrow line of less than 0.3 mm. in width, but is sharply marked and conspicuous 
throughout because of its very dark color. In the two specimens which are strongly contracted (111. I, 

fig. 2) the stripe is about 1 mm. in width anteriorly and 0.5 mm. wide farther back. In  the extended 
specimens the stripe is only one-eighth aa wide as the body, while in the contracted specimens it is from 
one-third to one-fourth the width of the body. 

On the dorsal side of the head the stripe becomes narrower (pl. I, fig. 3) and terminates rmme- 
diately ~ b o v e  the proboscis pore or very near the exact end of tlie dorsal surface of the snout. I t  la , 
also narrower in the posterior half of the body, but extends nearly or quite to the posterior extremity. 

The stripe remains of a reddish brown color after preservation for a few ~nonths in alcohol, but at 
the end of a year is hardly to be distinguished. 

Proboscis well developed for the genus; attached to the tissues of the head immediately anterlor 
to the ventral brain commissure; composed of the U S U R ~  muscular, nervous, and epithelial layers. 

Body walk.-The comparative thickness of the various layers which constitute the body walls is 
shown in text cuts 1 and 2. Integument rather high; basenlent layer thin; cutis in esophageal region 
from two-thirds lo three-fourths as thick as integument, its glandular layer being about twice as thick 
as the.underlying connective tissue layer (fig. 1). 

a Challenger Reports, XIX, p. -, 1887. 
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Cephalic glands enormously developed, occupying the whole thickness of the outer longitudinal 
muscular layer in the mouth and anterior esophageal regions, and making up fully three-fourths the 
substance of this layer. A short distance back of the mouth these glands begin to decrease in abund- 
ance in  the dorsal half of the body, and gradually disappear, except for scattered clusters in the  midst 
of the outer longitudinal muscular layer in  the ventral half of the body (fig. 1, cg'). They disappear 
completely a t  about four-fifths the distance from mouth to anterior end of stomach. 

I n  the single specimen sectioned a very peculiar gland (fig. 1, a )  is present in the anterior por- 
tion, of the esophageal region. I t  is situated in the mid-ventral line of the body, directly beneath the 
esophageal epithelium, and thus quite internal to the body walls. A large and conspicuous duct 
(fig. 1, x) filled with secretion passes through the body walls to the superficial integument, thus dis- 
charging the secretion from the gland on the mid-ventral surface of the body. The gland itself is 
composed of some 20 or more large clusters of gland cells, each cluster resembling one of the groups of 

FIG. 2.-!7'xniocroma univitlaium sp. nov. Transverse section through posterior end of 
esophageal region, showing section of esophagus ( e )  immediately anterior to its 
opetling into dorsal wall of stomach, a short blinrl portion of which (st)  lies venti*al 
to posterior end of esophagus; (rc) rhynchoccel; (In) lateral nerve. Other reference 
letters as in fig. 1. x SO. 

the cephalic glands (fig. 1, cg') which lie in  the midst of the outer longitudinal musc:ular layer in the 
same region. The duct through which the secretion is discharged is, like the ducts from the cephalic 
glands, merely temporary, and exists only when filled with secretion. 

I t  is doubtful whether this gland occurs in all individuals of the species. I t  seems more probable 
that it  is an abnormally developed cluster of cephalic glands which has pierced the underlying circular 
and inner longitudinal muscular layers, and has come to lie quite internal to the body walls. 

Alimentary canal.-Mouth and esophagus as i n  related species. At about midway between mouth 
and intestine proper the esophagus opens into the stomach, from which it  is sharply demarcated both 
anatomically and histologically. I n  the single specimen sectioned the esophagus did not open directly 
into the anterior end of the stotnach, but into the dorsal wall of the latter a t  some little distance from 
its anterior end. Thus a blind anterior pouch of the stomach (fig. 2, st) lies beneath the posterior end 
of the esophagus (e), and recalls the intestinal creculn of the Hoplonemertea. As commonly occurs in 
the Heteronemertea, the esophagus is much flattened dorso-ventrally, and is crescentic in  cross section. 
The epithelium of the ventral wall is several times as thick as that of the dorsal wall (fig. 2) .  The 
esophagus is somewhat diminished in size a t  its posterior end, although its opening into the dorsal 
wall of the stomach is quite large. 
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The walls of the stomach are without lobes except near its posterior end, where lateral pouches 
make their appearance. The most anterior of these pouches are but little developed, but they gradually 
become deeper at the approach to the intestine proper. The histological structures, too, gradually 
assume the characteristics peculiar to the intestine, so that there is no sharp line of demarcation 
between stomach and intestine proper. Similar conditions have been described for a number of 
Heteronemerteans. 

iVepl~ridicc.-The nephridial tubules are small and inconspicuous. They are situated, aa in most 
related species, on the lateral borders of the posterior portion of the esophagus and beside t l ~ e  anterior 
portion of the st.omac11. There are numeroua efferent ducts of minute size which pass immediately 
dorsal to the lateral nerves arid open on the dorso-lateral surface of the body. About 8 efferent ducts 
could be distinguished on each side, although there may have been more, for their exact number was 
difficult to determine in the specimen sectioned because some of the ducts were so very inconspicuous 
as to be hardly distinguished from radial bundles of connective tissue fibers which pass at irregular 
intervals through the body walls, particularly in the vicinity of the lateral nerves. 

Blood vnacular system.-This presents few deviations from the arrangement of vessels found in 
related species. The cephalic lacunze, however, are smaller than in most other forms of the genus. 

Arervous system as in related species. Cerebral sense organs remarkably volun~inous, with a large 
glandular lobe situated ventrally to the main body of each of the sense organs. 

Reproductive orgum.-Sexual productrr immature in a specimen collected in April. 
Habitat.-Of the four specimens of this species col- 

lected by the illbatross, two were dredged at station 
3855, south coast of Molokai, at a depth of 127 to 130 
fathon~s. The bottom here was composed of fine brown 
sand and gravel; bottom temperature, 65.5' F. The 
other two came from station 4079, north coast of Maui 
Island; depth, 143 to 178 fathoms; bottom composed of 

' 

gray sand and foraminifera; bottom temperature, 60.8" F. 
The species n~ay  therefore be looked upon as in- 

habiting depths of over 100 fathoms, and this fact will 
partially account for the absence of eyes. 

Tseniosoma cingulatum sp. nov. 

(Pl. 1, figs. 4-6; text cuts 3-7.) 

Body long and slender, rounded throughout (pl. 1, 
flg. 4) ;  head rather slender, with a distinct annular 
groove situated immediately in front of mouth and sep- 
arating head from succeeding portions of the body; a 
less distinct groove lies farther forward on tho head and 
marks off the snout from the .posterior portion of the 
head (fig. 3; pl. 1, fig. 6). Esophageal region somewhat 

out external line of demarcation. 
wider than intestinal region, into which it pasaes with- Fro. 3 . - ~ ~ i ~ ~ ~ ~ ~  eingzblatunl sp. nov. Outline 

at~terior portiol~ of body of preserved specimen, 

Size,-Length of two -preserved specimens (pl. 1, "1O~ing position and nrrang.eme11t of ocelli, the 

figs. 4, 5), 90 and 250 lnlll.; width, 3 mm. in esophageal 
trallSvene 6roo~esePamt'llK allout from remnil1- 
ing portiol:~ of head, nnd tho s imil~~r groove sep- 

region and 2 mm. in more posterior portions of the body. arating head from esophageal region. x 23. 
The two specimens were probably of about equal size in 
life, the great difference in their lengths after preservation being largely or wholly due to the different 
states of contraction. 

0celli.-Numerous conspicuous black ocelli of moderate size are situated on each lateral margin of 
the head (fig. 3). The number of such ocelli is fro111 35 to 50 on each side in each of the two specimens 
at hand. They extend in an elongated irregular cluster from near the proboscis pore along the lateral 
margins of the head backward nearly to the annular constriction separating head from body. About 
8 of these ocelli are situated in a single marginal row on the snout itaelf, the others scattered irregularly 
on the main portion of the head. All are crescentic or cup shaped, with the concavity directed 
laterally. 
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- When seen in prepared sections the ocelli appear to be highly developed, with well-marked 
lens and pigment cup. They are situated for the most part in the glandular portion of cutis immediately 
beneath the basement membrane of the integument, although a few are scattered in the deeper 
cephalic musculature. They extend posteriorly as far as the brain commissures, both of which occur 
in a single transverse section. 

Color.-Definite color in life unknown, for after short preservation the body loses its general color, 
although it retains certain definite and characteristic markings. These markings consist of a series of 
narrow but sharply marked rings situated a t  fairly regular intervals throughout the whole length of 
the body (pl. 1, figs. 4,5). After preservation the general ground-color of the body is very pale or 
whitish, while the rings are reddish brown and arealways conspicuous from above, although they are 
often wanting on the ventral surface. The most anterior ring or rather transverse marking, is situated 
on the snout a short distance in front of the transverse groove and is incomplete, appearing on the 
dorsal surface only, and not extending laterally even as far as the groups of ocelli; the second is situated 
exactly in the region of the mouth and is interrupted on the ventral surface by the mouth opening; 

FIa. 4.-Tzsiosoma ci?lgulalum sp. nov. Transverse section of body through posterior 
end of esophageal region, showing the thick layer of circular muscles (icni) forming 
a sphincter about the posterior end of the esophagus (e) ; ( a )  groove of cells similar 
to those of stomach; ( do )  dorsal blood vessel; (re) rhynchocoel: ( e l )  esophageal 
blood lacuna?; (In) lateral nerve. Other reference letter8 as in fig. 1. x 30. 

then follow an irregular series of rings, some of which are complete while others are represented 
merely by transverse markings on the dorsal surface (pl. 1, fig. 5). All the rings are very narrow, 
but some are much finer than others and are indicated only by a few scattered dots. 

In  one of the two specimens collected the rings were for the most part complete, but were narrower 
on the ventral surface than dorsally, while in the other they were represented as transverse markings 
mainly confined to the dorsal surface. In  the former specimen the body was contracted and tne rings 
were separated from each other by considerably less than the body diameter (pl. 1, fig. 5), while in 
the other specimen, which was preserved in a fully extended state, the rings in the intestinal region 
were often seprated by a space equal to three to five times the diameter of the body (pl. 1, fig. 4). 

After having been preserved for a year in alcohol the specimens retain only faint indications of 
their original markings. 

Proboscis.-Proboscis sheath short, extending only to anterior end of the intestinal region; ~0111- 

posed of outer circular and inner longitudinal muscles (fig. 6) .  Proboscis small and weak, attached 
to tissues of head immediately anterior to brain commissures. Muscular walls of proboscis consisting 
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of an inner layer of longitudinal fibers and an outer, much thinner layer of circular fibers. Posterior 
end of proboscis attached to dorsal wall of sheath near its posterior end by strong longitudinal muscles. 
Fluid of rhynchocele contains a n  abundance of large  corpuscle^, each with a conspicuous nucleus. 

Body walls.-The relative thickness o f t h e  various layers which constitute the body walls is shown 
in figs. 4 and 5. Glandular layer of cutis three to four times as thick as the underlying fibrous layer. 
Outer longitudinal muscular layer massive, far exceeding in thickness the circular and inner longitudi- 
nal muscular layers combined (figs. 4, 5). 

Cephalic glands.-As in most species of the genus, these glands are very voluminous. They occupy 
a great portion of t,he tissues of the head, and extend posteriorly for some distance into the esophageal 
region, where they are scattered 
among the bundles of the outer lon- 
gitudinal muscular layer, as figured 
for T. ulziwittatum (fig. 1). 

L41imentar!~ canal.-Mouth and 
esophagus as in  related species. The 
esophagus opens posteriorly into a 
long chamber, the stomach, without 
diverticula, and this in  turn passes 
gradually into the intestine proper. 

At its posterior end the esopha- 
gus is surrounded by a well-derel- 
oped layer of circular muscles, form- 
ing a strong sphincter (fig. 4, icm). 
These muscles are very limited in  
extent as a distinct layer, although 
they can be followed well forward 
in the esophageal region. Imme- 
diately in  front of the opening of the 
esophagus int,o the intestine (fig. 4) 
they become fully equal in thickness 
to the circular ~nuscular layer of the 
body walls. They are doubtless per- 
fectly homologous with the inner ,' 
circular muscular layer which sur- z t ~  
rounds the posterior end of the stom- 
ach in Zygeupolia, Illicrura, and other 
forms, and which is apparently ho- 
mologous with the inner circular 
muscular layer of the Paleonemertea. x 

The histological elements of the 
esophagus are sllarply demarcated Fra. 5.-Tindosoma cingngnlatum sp. nov. Portion of transverse section of 

from tilose of the sbnlacll, as in body through anterior end of stomnch region, showing peculiar cyst of 
flbrous tissue (a) containing two parnsitic nematodes; a similar parasite (z) 

Inany and the change is shown in the outer longitudinal muscles; ( b l )  blood lacuna; ( b ~ )  lateral 
from esaphagus to stomach is his- nervc. Othdr reference letters as in flg. 1. x m. 
tologically as well as anatomically 
abrupt. Nevertheless, in one of the specimens sectioned a nairow band of epithelial cells (fig. 4, a )  char- 
acteristic of the stomach extends forward for a short distance along the dorsal ~vrr,ll of the esophagus ( e )  . 

The transition from stomach to intestine, on the other hand, is so very gradual, both histologic- 
ally ahd anatomically, that i t  is necessary to observe the arrangement of the blood vessels and the 
rnliscular layers in order to determine where the stomach region ends and the intestinal region begins. 

The intestinal lobes are even less developed than in T. unicittatunz, and consequently the central 
lumen of the intestine is very large. 

Blood vascu1ar~ystern.-Cephalic blood lacuns as in refated species; esophageal lacuns volutninous, 
surrounding the lateral and ventral walls of the Bsophagus as closely placed anastomosing blood spaces 
of large size (figs. 4, 6, 7, el). I n  the stomach region these lacunw decrease in  number and size and 
eventually unite into a single pair of vessels, which later join the pair of lateral vessels situated in the 
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angle between stomach and proboscis sheath. I n  the intestinal region the lateral vessels lie beneath 
the intestine about halfway between the median line of body and the lateral border of intestine. The 
dorsal vessel occupies a position within the cavity of the rhynchocml for only a very short distance 
immediately behind the brain. I n  the mouth region it  passes through the proboscis sheath and 
becomes situated immediately ventral to the sheath throughout the length of the latter. At the poste- 
rior end of €he proboscis sheath, in the anterior portion of the intestinal region, the dorsal vessel con- 
tinues in the mid-dorsal line above the intestine to the posterior end of the body. Throughout the 
length of the intestinal, region the dorsal vessel has frequent (metameric ?) anastomoses with the 
lateral vessels. 

Nep7~ridia.-The nephridial canals are remarkable in that they have numerous efferent ducts which 
open into the lumen of the esophagus (figs. 6, 7, 7 4 ,  as well as others which open on the external 
surface of the body. This remarkable condition is known in but one other species of nernertean, which 
also belongs to the genus Tmiosoma. This is T. melanogrammum (Punnett), a new name proposed for 

BIG. 6.-~z,tiosorna cingulalum. Portion of trnnsverse section of body through esophageal 
region, showing nrrangement of blood Iacllnz (eo, nephridial canals (nep), and nephri- 
dial duct (ad) opening through esophageal epithelium (eep) into lumen of esophagus 
(e); (l~lrn and pcm) longitudinnl and circular muscles of proboscis sheath; (In) lateral 
nerve. Other reference letters nu in fig. 1. x 90. 

T. quinquelineatum (Quoy et  Gaimard). I n  this species Punnettu has found in each of two specimens 
sectioned a number of efferent nephridial ducts opening,directly through the esophageal epithelium 
into the lumen of the esophagus, in  addition to a somewhat smaller number opening above the lateral 
nerves to the dorso-lateral surface of the body. The ducts opening externally are interspersed irregu- 
larly between those opening into the esophagus. Exactly similar conditions prevail in  T. cingulatum, 
as stated a b o ~ e .  

The nephridial tubules are profusely branched and rather extensive, being found throughout the 
posterior three-fifths of the esophageal region. The branches are then~selves of rather large size and 
are situated on the lateral walls of the esophageal blood lacunre (figs. 6, 7) and in close contact with 
the epithelial lining of the blood spaces. The efferent ducts which open into the esophagus are con- 
spicuous in many instances and show a distinct, though thin-walled, tube (figs. 6, 7, nd) paesing 
directly from one of the larger nephridial canals (nep) to the  surface of the ciliated epithelium lining 
the esophagus. The efferent duct itself is lined with flattened cells and often presents a distinct lumen 
throughout its length, so that there is not the slightest doubt of the communication between the 
nephridial canals and the lumen of the esophagus. 

aQuart. Journ. Mier. Sci., vol. 44, 1900, p. 116. 
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The esophageal epithelium is thrown up into numerous temporary longitudinal ridges of rarying 
size and thickness. Some of the nephridial ducts open in the grooves between these ridges, as shown 
in fig. 7, while others open near or a t  the summit of the ridges (fig. 6). With varying degrees of 
extension of the walls of the esophagus and the consequent change in the height of the longitudil~al 
ridges must occur great variations in  the length of the efferent nephridial ducts. 

Both of the two specimens sectioned presented similar conditions, although the number of such 
efferent ducts is somewhat different in each and on the two sides of the body. The actual number is 
difficult to determine with certainty, but is apparently between 7 and 20 on each side of the body. 

A smaller number of similar ducts open on the dorso-lateral surfaces of the body. These, too, 
originate directly from the larger nephridial canals, ljut whether there is actual communication between 
the canals opening externaliy and those opening into the esophagus could not be determined. The 
canals are much twisted and bent upon themselves; os well as being profusely branched, so that 
numerous sections of the canal occur in each transverse section of the body (figs. 6, 7). 

The ducts opening externally are interspersed irregularly between those opening into the esophagus, 
but the average position of the former is somewhat more anterior than that of the latter. Those opening 
externally are narrower and somewhat less conspicuous than the others. 

FIG. 7.-T;L.niosoma cingulatnm sp. nov .  Portion o f  transverse section o f  body through 
middle of  evophugeal region, showing efferent nephridial duct ( n d )  opening through 
esophageal epitlielium (eep) into I~imen o f  esophagus; (nep) nepliridic~l canals, 
situated beside and external to the esophagenl blood lacuna: (el);  (eg) esopliagerl 
glands; ( 1 7 1 )  lateral nerve. Other reference letters as ill fig. 1. x 1,W. 

Althoc~gh the two species mentioned above are the only nemerteans in  which the nephridia are 
known to open into the esophagus, yet in one other species of the same genus, T. indicurn (Eupolia 
indica Punnett a ) ,  fine cords of cells, resernbling "delicate ducts compressed to obscure the lumen, pierce 
the glandular layer of the esophagus and may be traced to the esophageal epithelium," although Punnett 
suggests that they are not functional. H e  was, however, unable to find any traces of other efferent 
ducts leading to the exterior of the body. 

Nervous system.-The most remarkable peculiarity of the nervous system is the presence of unusually 
large and numerous buccal or esophageal nerves. I n  the mouth region there are 4 to 6 large branches 
on each side, which together constitute a bulk nearly equal to the core of the lateral nerve in the sanie 
region. The buccal nerves are united with each other shortly after their origin from the brain and 
exhibit similar unions with the lateral nerves in the mouth region. 

Reproductive organs.-Sexual products not present in  specimens collected in  April. 
Parasites.-Both the specimens sectioned were infested with parasitic ne~natode worms which 

formed large and conspicuous cysts or tumors in the connective tissue between the esophageal epithelium 

aQardner's Fautia and Geog~aphy  o f  the Maldive and Laccadive Archipelagoes, vol.  1 ,  part 1, Nemerteans, p. 104. 1901. 
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and the lateral nerves (fig. 5, a). Such cysts commonly exceed the lateral nerve in diameter, and in 
one specimen were scattered irregularly through the posterior portion of the esophageal region backward 
into the intestinal region. Not all of the cysts contained the parasites, however, and in some cases the 
parasitic worms were found imbedded in the body walls, principally in the outer longitudinal muscular 
l ~ y e r  (fig. 5, x). When found in other places than in the cysts referred to the parasites were quite 
free among the tissuee, presenting an appearance as if they had wandered from the cysts toward the 
exterior of the body. The cysts themselves are composed of an irregular network of fibrous tissue 
supporting numerous large, oral nuclei. A firmer layer of the same tissue makes up the external wall 
of the cyst, which is completely filled with tissue except for the space actually occupied by the parasite. 
Occasionally two or three such parasites were found in a single cyst (fig. 5, a). In the second specimen 
sectioned only a few such cysts were present. The length of the parasitic nematode varies from 0.2 
to 0.3 mm.; the width is about 0.017 mm. 

Habitat.-Dredged in 21 to 28 fathoms in Auau Channel, between Maui and Lanai islands (station 
3874). Bottom composed of sand, pebbles, and shells; temperature 75.3' F. Also dredged in 28 to 
43 fathoms near same locality (station 3876). Bottom composed of sand and gravel, with a tempera- 
ture of 74' F. 

The species is therefore known only from the Hawaiian Islands. 

Drepanophorus sp.? 

The genus Drepanophorus is represented in this collection by a single proboscis only, so that the 
specific identity of the form represented remains unknown. The preserved proboscis measures 
33 mm. in length and 4 mm. in diameter. I t  must therefore have belonged to a worm of fairly large 
size. The armature was not well preserved. The general features of basis and ~tylets could be made 
out, but no details of structure. I t  is provided with 26 large and conspicuous nerves. 

The color of this proboscis is described as uniform rose pink in life, but is colorless after 
preservation. 

Apparently no species of the genus has been heretofore found whichhad exactly 26 prohoscidial 
nerves, although the widely distributed D. spectabilis has 24, and several other forms 30 or more. 

This proboscis was collected a t  station 4117, off the northwest coast of Oahu Island, a t  a depth of 
between 253 and 282 fathoms. The bottom at this locality was composed of coral sand and foramini- 
fera, and had a temperature of 45.6' F. 

I t  is unfortunate that the worm iteelf was not obtained, for it wouid be extremely interesting to 
determine whether a representative of a genus in which the ocelli are usually so highly developed 
would retain them unimpaired a t  a depth of more than 250 fathoms, where it must live in absolute 
darkness. I t  may be noted in this connection that Punnett has recently found a species of Linema 
living in the fjords of Norway a t  a nearly equal depth which has numerous small ocelli. He looks 
upon this as a recent immigrant from shallower arctic seas into the deeper waters of the fjords, because 
most other deep-water nemerteans have been found to be destitute of ocelli. 

EXPLANATION OF PLATE. 

Tkniosoma univiltatum sp. nov. 

Fig. 1. Preserved specimen moderately extended; 
x 5. 

2. Preserved specimen strongly contracted; 
X 5. 

Fig. 3. Dorsal side of head and anterior portion 
of body, showing position and anterior 
extent of dorsal longitudinal marking; 
X 8. 

Txniosoma cingu~atum sp. nov. 

Fig. 4. Specimen preserved in a well-extended 
condition; head and anterior portion of 
body seen from lateral surface; X 3. 

5. Preserved specimen somewhat contracted; 
position of head as in preceding figure; 
X 3. 

Fig. 6. Head and anterior portion of body of con- 
tracted specimen more highly enlarged; 
showing numerous ocelli on lateral 
margin of head; m, mouth; X 6. 

a L. cincreus Punnett, Bergen's Museum Aarbog, 1903, p. 17. 
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FIGS. 1-3 T E N I O S O M A  UNlVlTTATUM COE, NEW 6PEC166 

FIGS. 4-6 T&NIOSOMA CINGULATUM COE, NEW SPECIES. 
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THE STARFISHES OF THE HAIVAIIAN ISLANDS. 

By WALTER K.  F I S H E R .  

Actifzg I?zstructor i n  Zoology, Lela?zd Stau for,dJu~zior U?tivevsity. 

INTRODUCTION. 

The specimens upon which the following report is based were collected by the 
U. S. fisheries steamer Albatross among the Hawaiian Islands during the spring and 
summer of 1902. A small collection taken off the south coast of Oahu by the 
AZ6atross in 1891 has likewise been examined, and there must also be added a single 
example of " Goniodiscus" seba, collected by Mr. H. W. Henshaw in the vicinity of 
Hilo, Hawaii. Altogether the collection numbers very nearly 1,650 specimens, 
and includes 60 species, of which 52 are new to science, 5 are for the first time 
recorded from the Hawaiian Islands, and 3 are too young or  in too poor condition 
for naming. In  other words, the Albatross took but 1 species that had been previously 
reported from the region. Ten species which had been recorded were not secured 
by the Albatross expedition. 

The present report may be considered a monographic account of Hawaiian 
starfishes which occur between the shore and the thousand-fathom line. I n  their 
proper places I have listed the 10 species already recorded from the islands which 
were not secured by the Al6atross. It is certainly surprising that such forms as 
Archaster typicus, Gymnasteria carinifera, Asterip~a granulosa, Culcita aflenosa, or 
IAZiaster multiradiata, all very shallow-water forms and usually occurring on shores 
or reefs, were not taken. The 'most important collecting grounds in the future 
will be the very shallow water near shore, on the windward sides of the islands. 
If hempen tangles are dragged over the bottom, undoubtedly other widely 
distributed species will be found. Coral reefs (not the exposed ones) should be 
most prolific. 

1 have included keys, and in a chapter a t  the end of the article have listed the 
principal technical terms; but the general naturalist will find, as a rule, that the 
figures of the whole animal are a quicker and surer means of identification. 
Unfortunately a number of the shallow-water species can not be figured. 

The arrangement of families in this report does not follow exactly that of any 
previous author, but in general may be said to bc ll~odeled after Sladen and Perrier 
as modified by Verrill. It is very difficult to arrange the socalled families of star- 
fishes satisfactorily in serial oyder, just as i t  is difficult in other groups. Thus, in 
placing the Luidiidse between the Astropectinid~ and P~eudarchasterids, it is not 
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meant that the family holds an intermediate position, because nothing could he much 
farther from the truth. But since the Luidiidae are a very specialized offshoot from 
the proastropectinoid stock, there is no other position for the group. Similar apolo- 
gies should be made for the Benthopectinidae and the Archasteridae. 

I n  the matter of the orders I have made a compromise between Sladen's and 
Perrier's and Verri117s modifications of these. Sladen's Phanerozonia is used in 
nearly the same sense in which he employed the term in the "Challenger Asteroidea." 
The Linckiidte, being phanerozoniate, are taken out of Sladen's Cryptozonia and 
placed in the Phanerozonia, in which order they undoubtedly belong; while the 
Asterinidae (and Anseropodidae) being cryptozoniate, are removed from the 
Phanerozonia. I believe Perrier7s arrangement of the cryptozoniate families under 
two orders (he has apparently abandoned the Velata) is rather more felicitous thin 
that of Sladen under one large heterogeneous order (Cryptozonia), and I have con- 
sequently followed Perrier with small modifications. I t  must be remembered, how- 
ever, that there is a great difference of opinion concerning the extent of the orders 
of Asteroidea. Some writers follow Sladen and some Perrier. As pointed out 
recently by Professor Verrill (1899), Perrier's Paxillosa and Valvata (=Phanerozonia 
emended) are decidedly artificial groups. I do not go so far  as Professor Verrill in 
considering them suborders, because unless some more fortunate grouping of families 
is devised, the diaculty is merely temporarily pigeon-holed. 

Returning to the families, it will be noted that 1 have followed Verrill in dismem- 
bering the great "family7' of the Archasteridae. I have accepted most of Verrill's 
modifications and have raised the Pseudarchasterinae to fanlily rank. I can not agree 
with Professor Verrill that the Pontasterina: constitute a subfamily of the Pluton- 
asteridae, but have relegated the group to the Benthopectinidae (=Pararchasterins 
Sladen), a position more nearly in accord with the views of Sladen. The sequence 
of families is new so far as the Phanerozonia are concerned. The order starts with 
the more specialized paxillose forms, with very well developed superambulacral ossi- 
cles, and proceeds through those in which the paxillae are often rudimentdry or  
reduced and the superambulacral plates not always present to those in which the lat- 
ter are always absent. Then, beginning with the Mediasterinae, the transition 
is gradual toward forms with less paxilliform plates, to those with granular or smooth 
abactinal plates, and bivalved or foraminate pedicellaria; then to the skin-covered 
forms, with stellate or stellate-reticulate abactinal skeleton and low bivalved pedicel- 
lariae. The Linckiidae, though placed a t  the end, are in many respects distinctly 
related to some of the Goniasteridae. They often have excavate pedicellarite. The 
Gjlmnasteriidae are rather intermediate forms. In  the Spinulosa and Forcipulata the 
sequence is practically that given by Perrier. The Velata are merged with the 
Spinulosa. In many respects the classification of the Asteroidea is difficult, especially 
on account of the number of more or  less perfect transitional f o r m  which render 
family boundaries extremely unstable. 

So far as-I am aware there have been no special papers on Hawaiian starfishes. 
The few references are widely scattered and a number of records are given second 
hand, the original citation being unknown to me. A number of records are very 
incidental in mention, and i t  is probable that a few have escaped notice. A bibli- 
ography of papers quoted in the following report is appended. 
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The writer had the good fortune to be a nle~i~ber of the scientific staff during 
the expedition, and in case of most species made color notes while the animals were 
still fresh. Ridgwag's "Nomenclature of Colors for Naturalists" was used. 

SYNOPSIS OF HAWAIIAN STARFISHES. 

[Those marked with an npterisk (*) were not take11 by the Albatross expedition.] 

Order Phane~ozonia Sladen. 
- Family Astropectinida: Gray. 

Genus Astropecten Schulze. 
Astropecten polyacanthus Miiller and Troschel. 
Astropecten velitaris Von Martens. 
Astropecten ctenophorus, n. sp. 
Astropecten pusillulus, n. sp. 
Astropecten productus, n. sp. 
Astropecten callistus, n. sp. 

Genus Ctenophoraster n. 
Ctenophoraster hawaiiensis, 11. sp. 

Genus Tritonaster 11. 
Tritonaster craspedotus, n. sp. 

Genus Psilaster Sladen. 
Psilaster attenuatus, n. sp. 

Genus Psilasteropsis n. 
Psilasteropsis cingulata, n. sp. 

Genus Dipsacaster Alcock. 
Dipsacaster nesiotes, n. sp. 

Genus Papagiaster 11. 

Patagiaster nuttingi, n. sp. 
Family Luidiida: Verrill. 

Genus Luidia Forbes. 
Luidia hystrix, n. sp. 
Luidia magnifica, 11. sp. 
Luidia brevispina Lutken." 

Family Pseudarchasterida: Fisher. 
'1 en. Genus Pseudarchaster S1. d 

Pseudarchaster myobrachius, n. sp. 
Pseudarchaster jordani, n. sp. 

Family Benthopcctinida: Verrill. 
Subfamily Pontasterina: Verrill. 

Genus Cheiraster Studer. 
Cheiraster snyderi, 11. sp. 
Cheiraster horridus, n. sp. 
Cheiraster inops, n. sp. ' 

a 1  am indebted to Dr. Charles H. Gilbert, naturalist in charge of the Hawaiian explorations, and to I'rof. A. E. Verrill, 
of Yale Universtty, for advice in my work on this collection and assistnnce in the determination of difflcult species, and I 
desire to acknowledge my obligations also to Mr. Henry W. Fowler, of the Pllilndelpliia Academy of Natural Sciences,n~ld 
to Mr. Wilfred H. Osgood and Mr. Nel~on H. Kent, of the U. S. Biological Survey, for copies of several original descrip- 
tions and photographs of three small specimens. 

F. C. B. 1903. Pt. 3-16 
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Order Phanerozonia Sladen-Continued. 
Family Archasteride Viguier. 

Genus Archaster Miiller and Troschel. 
Archaster typicus Miiller and Troschel." 

Family Goniasteride Forbes. 
Subfamily Mediasterinte Verrill. 

Genus Mediaster Stimpson. 
Mediaster ornatus, n. sp. 

Genus Nereidaster Verrill. 
Nereidaster bowersi, n. sp. 

Subfamily Goniitsterinae Verrill. 
Genus Pentagonaster Gray. 

Pentagonaster ammophilus, n. sp. 
Genus Tosia Gray. 

Subgenus Plinthaster Verrill. 
Tosia (Plinthaster) ceramoidea. n. sp. 

Subgenus Ceramaster Verrill. 
Tosia (Ceramaster) micropelta, n. sp. 

Genus Astroceramus n. 
Astrocerai~~us callimorphus, n. sp. 

Genus Calliderma Gray. 
Calliderma spectabilis, n. sp. 

Genus Calliaster Gray. 
Calliaster pedicellaris, n. sp. 

Genus Gilbertaster n. 
Gilbertaster anacanthus, 11. sp. 

Subfamily Hippasteriine Verrill. 
Genus Evoplosoma n. 

Evoplosoma f orcipifera, n. sp. 
Subfamily Leptogonasterinte Perrier. 

Genus Antheniaster Verrill. 
Antheniaster epixanthus, n. sp. 

Subfamily Goniodiscidine, new name. 
Genus Goniodiscides, new name. 

Goniodiscides sebe (Miiller arid Troschel). 
Family Pentacerotids Gray. 

Genus Pentaceros Schulze. 
Pentaceros hawaiiensis, n. sp. 

Genus Eidorellia Gray. 
Nidorellia armata (Gray).* 

Genus Asterodiscus Gray. 
Asterodiscus tuberculosus, n. sp. 

Genus Culcita Agassiz. 
Culcita arenosa Yerrier." 
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Order Phanerozoniu Sladen-Continued. 
Family Linckiids Perrier. 

Genus Ophidiaster Agassiz. 
Ophidiaster lorioli, n. sp. 

squameus, n. sp. 
triseriatus, n. sp. 
sclerodermus, n. sp. 
tenellus, n. sp. 
rhabdotuu, 11. sp. 

Genus Leiaster Peters. 
Leiaster callipeplus, n. sp. 

Genus Linclria Nardo. 
Linckia diplav (Muller and Troschel). 

multifora (Lamarck)." 
Genus Nardoa Gray. 

Nardoa mgyptiaca (Gray)." 
Family Oymnasteriids Perrier. 

Genus Gymnasteria Gray. 
Gymnasteria carinifera (Lamarclr)." 

Order Spinulosa l'errier. 
Family Asterinids Gray. 

Genus Asterina Nardo. 
Asterina granulosa Perrier." 

Family Anseropodida n. 
Genus Anseropoda Nardo. 

Ansnropoda insignis, n. sp. 
Family Echinasteridm Vel.~.ill. 

Subfamily Echinasterina Viguier. 
Genus Henricia Gray. 

Henriuia robusta, n. sp. 
Henricia pauperrima, n. sp. 

Genus Echinaster Miiller und Troschel. 
Echinaster, sp. 

Subfanlily Valvasterinlo Viguier. 
Genus Valvaster Perrier. 

Valvaster striatus (Lamarck). 
Family Mithrodiidm Perrier. 

Genus Mithrodin Gray. 
Mithrodia bradleyi Verrill. 

F:lmily Myxasteridm Perrier. 
Genus Asthenactis, n. 

Asthenactis papyraceus, n. sp. 
Fnrnily Pterasteridlo Perrier. 

Genus Yteraster Muller and Troschel. 
Pteravter reticulatus, 11. sp. 
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Order Spinulosa Psrrier-Continued. 
Family PterasteriJnt Perrier-Continued. 

Genus Hymenaster 71Tyrille Thomson. 
Hymenaster pentagonalis, n. sp. 

Genus Ben thaster Sladen. 
Benthaster eritimns, n. sp. 

Order Forcipulata Perrier. 
Family Zoroasterida: Sladen. 

Genus Zoroaster Wyville Thonlson. 
Zoroaster spinulosns, n. sp. 

Family Heliasterida: Viguier. 
Genus Heliaster Gray. 

Heliaster multiradiata (Gray).* 
Family Asteriidae Gray. 

Genus Coscinasterias Verrill. 
Subgenus Distolasterias Perrier. 

Coscinasterias (Distolasterias) euplecta, n. sp. 
Genus Hydrasterias Sladen. 

Hydrasterias verrilli, n. sp. 
Family Brisingide Sars. 

Genus Odinia Perrier. 
Odinia pacifica, n. sp. 
Brisinga Asbj~rnsen. 
Brisinga panopla, n. sp. 
Brisinga alberti, n. sp. 
Brisinga evermanni, n. sp. 
Brisinga fragilis, n. xp. 

There is proposed to replace Goniodiscus, which is untenable, the new generic 
name Goniodiscides, type G. sebz (Miiller and Troschel). See p. -. 

One new family is established, Anseropodida:, which equals the Palmipedin~. 
The new name Goniodiscidinae is proposed to replace Goniodiscinaj. on account of 
c harige of Gor~iodiscw. 

Species for the first time recorded from the Hawaiian Group are Ast+-opectoz 
polyacan,thqu, Goniodiscides sebz, Astropecte~l velitaris, Linckia diplax, T~ahuster 
striatus. 

One previously reported species was taken by the Albatross, Mithrodia bradleyi 
(suh nomine clavigera). 

Species recorded from the Hawaiian Islands but not taken by the ~lb&oss  are 
listed below': 

Luidia brevispina 
Archaster typicus 
h'idorellia armata 
Culcita arenosa 
Ophidiaster pusillus (?) 

Linckia multifora 
Narqoa aegyptiaca 
Gymnasteria carinifera 
Asterina granulosa 
Heliaster multiradiata 

From these lists it will be readily seen that previous to the expedition of 1902 
only 11 starfishes (so far as I have been able to learn) were known from the region 
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and that the Albatross added nearly 5 times that number of species which are either 
new or constitute new records. 

Although dredging in Hawaiian waters proved to be an undertaking which pre- 
sented unusual difficulties, it is safe to say that no other area of similar extent has 
been so thoroughly developed or has yielded better results. With certain excep- 
tions, the sea bottom, especially in the lesser depths, is very uneven and rough; 
during the progress of the work i t  frequently happened that when a haul was nearly 
successfully completed the gear would catch on some obstruction on the bottom, 
and a large part or the whole contents of the trawl would be lost. Off the north 
coast of Maui, however, and in certain restricted areas in the Pailolo Channel between 
Maui and Molokai good dredging was afforded, and it was in this general region 
that many of the novelties were taken. 

List of "Albatross" dredging stations at which star&hes were secured, with the species taken at each. 

Locality. Depth. 
I I Natureof bottom. I Species. 

Fathoms. 
211- 53 
264-183 

320 
222-498 

Fine coral sand ................ 
Coral sand, lava specks, shells.. 
Coarse lava coral sand shells.. 
Coral rocks: broken shills.. .... 

3810 
3813 
3817 
3824 

Astropccten callistus. 
Antheniaster e ixanthus. 
Brisinga fra i d .  
~silasteropsk cingulata Benthaster 

eritimus. Brisinea fraeilis. 

South coast of Oahu Island .... .... .do .......................... ..... do ....................... ... 
South coast of Molokai Island.. 

Broken shells, gravel.. ......... ...................... Coral reef 
Fine brown sand, mud. ........ 

319-281 
Shore. 

169-182 

Odinia oncifica. Brisinni oano~la. 

Anseropoda 
euplecta. 

in- 

3836 .... .do .......................... 
3838 .... .do .......................... 
3847 ..... do.. ................... ..... 
S 1 8  ..... do. ......................... 
3849 .... .do .......................... 

Brownish-grav mud and sand.. 
Fine grayish brown aand ...... .................... Sand stones 
sand' gravel ................... 
~ o a r i e  sand, broken shells, 

coral. ..... do ............... ... ........ ........ Fine sand, yellow mud. 

Linokia diplax. - 
Astropecten velitaris Luidia magnifi- 

CR, Pentaceros badaiiensis. 
Pentaceros hawaiiensis. 
Astroccramus callimorphus. 

3850 ..... do .......................... 
3857 I'ailolo Channel between Maui 

and Molokai islands and 
northeast approach. 

3859 I..... do .......................... 
3861 ..... do ........................ .. 
3866 .... .do .......................... 

. 3866 I.. .. .do ....................... .. I 

............ Fine sand and mud 
Fine sand small pebbles coral. .... Finc vorcinic sand, rock's.. 

........... Gray mud, fine sand 

Coscinasterias euplecta. 
Luidia hystrix. 
Astropccten pusillulus, Psilaster atten- 

uatns, Chc~rastcr inops, Tosia cera- 
moidea, Brisinga frag~lis. 

Psilaster uttcnuatus, Dipsncaster nesi- 

Fine sand and mud ........... 
Fine gray sand, rocks.. ........ ............... Fine white sand 

otes. 
Psilavter attenuatus, ~ipsacaster neui- 

otes Pteraster reticulatns. 
~ipsnbnrtter ncsiotcs, Cheiraster inops. 
Mithrodia bradleyi. 

3867 

3868 
3871 

3872 

3875 .... .do .......................... 
3876 .... .do ........................ .. 
3883 Pailolo Channel, between Maui 

and Molokai islands. 
3884 .... .do .......................... 

Northeast approach to Pailolo 
Channel. .... .do .................... .. .... 

Auau Channel between hlaui 
and Lanai islands. .... .do .......................... .. Yellow sand, pebbles, coral.. 

I Globigerina mud. .............. 1 Psilaster attcnuatus, Dipsacaster nesi- 

Pentnceros hawaiiensis Leiastcr calli- 
eplos, Linckia dipiax, Nithrodia 

otes. 
Send pebbles .................. Coscinasterins eupleeta. 
Globigcrina mud.. ............. Psilasteropsis cingulatn. ............... . Fine gnty sand.. Zoroaster spinulosus, Brisinga iragilis. 
Fine white sand and mud.. .... Psil~rster attenuatus. Dipsacaster ncsi- 

Eracileyi. 
Fine gra sand.. ............... Leiaster callipeplus. ............... Sand ancggravel Luidit~ hystrix Mithrodia hradleyi. 
Qlobigerina oozc ............... psilaster atten;atus,~osia ceramoidea. 

3885 ..... do ....................... ... 
3887 North coast of Molokai Island.. 
3892 .... .do .......................... .... 3908 South coast of Oahu Island 

otes. 
Psilaster attennutus. 
Psilltster attcnuatus Dipsncastcr ncsi- 

otcs, Brising~k fmgilis. 
Psilaster attenuatuu. Hymenaster pcn- 

tagonatis. 
Tritoinlstcr crnspedotus Hvmcnaster 

pcntagonalis. Brisingi frakilis. 
Psllaster attenuatus. 

.... .do .......................... 
Fine gray sand and mud.. ..... 3909 .... .do .......................... 

5910 ..... do.. ........................ 
* I 

3911 I.. .. .do ....................... ...I 
Gray sand and mud ............ 1 3914 1. .... do. ......................... I 
.... .do ....................... .. . .... .do .......................... ............. White sand, mud.. 

Gray sand ...................... 

Do. 
Astropecten pusillulus, Psilaster at- 

tenuatus Tritonastcr cmspedotus. 
Tritonnste; cmspedotos, I'atugiaster 

nnttingi, Pcntagonnster ammo- 
philus. 

Brislnga fragilis. 1 Gray sand, broken shells.. .... .I 
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List of "Albatross" dredging slations at wlkieh starfiles were secured, with the species taken at each-Cont'd. 

Locality. Nature of bottom. Species. tion. 
I 

.... Vicinity of Laysan Island.. 
I"athom8. ( , 

67- 79 Whlte sand. broken shells. Ctenophoraster hawaiiensis. 
corulline. ' 

..... White sand small shells.. 
.... White sund: broken shells.. 

Astro ecten ctenophorus. 
~alli$erma spectabilis. 
Asterodiscus tuberculosus. 

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

..... do ................. ---.-.- 

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

..... do.. ........................ ........... Necker Island shoal. ......... Vicinity of Bird !sland 
..... Vicinity of Kaual Island.. .... do .......................- 1: .... do .......................... 

..... do.  ........................ 
.............. Fine white sand.. ............ Sand, shells, coral.. 

~ s t r o ~ , c v t e t ~  o~llistus. 
hlitllrodiu brudleyi. 

Do. ..... Coarse sand coral, shells.. 
Coral. sand. >orriminifera.rocks.l Do. 

Cheiraster snyderi. 
Ophidinster rhabdotus. 
Luidia hystrix. 

............ ~lobigerina ooze.. 
Coarse brown sand, shells.1 
Coarse coral sand, coral frag- 

ments. ......... Fine gray sand, mud.: Odinia pacifica, Brisingn panopla, 
Brislnga alberti, Brisinga snnd - 
wichensis. 

Psilasteropsis cin ulatn Cheiraster 
snyderi. Pscujarchn'ster myo- 

......... 427-676 Fine gray sand, rocks. 

brachius. 
Psilasteropsis cingulatn. Cheiraster 

snyderi, Medinster ornntus. 
Cheiraster snyderi. 

418-429 1 Fine gray sand, brown mud.. . .[ 
Coarse brown coral sand, 

shells, rocks. ..... Gray sand, foraminifera. .: Cheiraster unyderi, Zoroaster spinu- 
losus. 

Mediaster ornatus. 
Do. 

Qray sand, rocks, foraminifera. 
..... Coral sand foruminifern.. 

Coralsund:rocks, foraminifera. 
Qray sand, foraminifera, coral, 

mckn. 

Do. 
Ophidiaster squameus. 

Mithrodia bradleyi. 

Psilasteropsis cingulata, Pseudarch- 
aster myobrachius, Mediaster ornu- 
tus. 

Astropecten velitaris, Luidia hystrix. Penguin Bank off south coast / Onhu ~sland: 
Coral, fine coral sand, forami- 

nifera. 
Fine coral sand, foraminifera.. ..... do .......................... 
Gray mud, foraminifera ........ 

................. Fine gray sand 

Luidia hvstrix. .... .do .......................... ... ..do .......................... ...... West coast Hawaii Island 
Luidia hj'strix, Mithrodja bradleyi. 
Gilbertaster anncanthns, Brisingn 

frclgilis. 
Astropecten puujllulus, Astropecten 

calllstus. Pataglaster nuttingi. Hen- 
ricia pauperrima. 

Astro ecten callistus, Coscinasterias 
euDYecta. 

....... 198-147 1 Coral sand, foraminifera ( I.. .. .do ....................... .. . I 
..... do .....:.................... 

.......... Fine gray sand rocks 
. Fine gray sand: foraminifera.. 

..... do... ...................... ..... do .......................... 
Northemt coast Hawaii Island 

(Hilo Bay). 
Northeast coast Hawaii Island. 

~i th ' rodia bradleyi. 
Astropecten pusillulus. 
Astropecten velitaris. 

83-113 1 Coral. volcanic sand. shells. I Mithrodia bradleyi, Coscinasterias eu- 
plectn. 

Coscinasterias euplecta. 
1 foraminifera. 

63-107 Volcanic sand, foraminifera, 
coral. I 4064 .... .do .......................... 

4066 Aleunihana Channel between 
Hawaii and Mnui ihands. Do. 

Pentaceros hawaiiensis. 
Calliderma spectabilis. 
Pentaceros hawaiiensis. 
Calliderma svectabilis. O~hfdiaster 

Rocky.. ........................ 
Coarse coral sand, foraminifera. 

....... Coral snnd. foraminifera 
... 4072 I North coast of Maui island.. I 

! Fine gray sand, foraminifera. .. 
Fine coral sand, foraminifem. ./ . - 

sclerodcrmui. 
Astropecten callistus, Cheiraster horri- 

dus, Callidermaapectabilis, Coscinas- 
terias euplecta. 

Astropecten callistus, Antheuiaster 
epixanthus. 

Astropecten pusillulus Pentagonaster 
ammovhilua. ~nthehiaster  evixan- 

...... Gray sand, foraminifera.. 

thus. - ' 

Astro~ecten ~usillolus. Pataniaster ...................... 220-238 Gray sand 
nutiir~gi, I'e'nt~cgot~uster uniii~ophi- 
lus. Tosin ceramoidca, Anthcnl~~ster 
- >. - -- - - - - - - -- . 

Astropecten pusillulus, Patagiaster 
nuttingi, Pentagonaster ammophi- 
In. 

............... 253-267 1 Fine gray sand.. I ~sc6pec ten  pusillulus, Antheniaster 
epixanthus. 

Astropecten p~~sillulus. 
Psila~ter attenuatus. 

DO. 
DO. 
Do. 

Psilaster attenuatus, Hymenaster pen- 
tllgonalis, Brisinga fragilis. 

Psil~tster attenuatus, Brisinga fragilis. 

267-283 
283-308 
308-306 
306-297 
297-304 
304-308 

.. .......................... 308-306 I.. .do 1 

.................... Sand, shells 
. .... ....................... .do .. ................. Fine gray sand 

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

..... .......................... do .... .......................... .do 
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List of "Albatross" dredging stations a t  which starfihes were secured, with the species taken a t  each-Cont'ii. 

Sta- 
tion./ Locality. / Depth. / Nature of bottom. 1 Species. 

....... 
4095 NE a proach to Pailolo Chan- 290-286 1. nkrtetween Maui and Molo- I Brown mud, flne sand. globige- 

rina. 
I kai islands. I 

Psilaster attenuatus. 

Fine gray sand.. ............... 

Coral sand, foraminifera, rocks. 

Pailolo Channe! between Maui 
and Molokai ~slands. 

Astropecten pusillulus Psilaster nt- 
tenuntuu, Tosia cerambidea, Brisingrt 
fra ilis. 

~al l i&rma spectabilis. 

4096 

4098 

1 spectnbilis - 1 Fine sand ...................... Zoroaster splnulosus. 

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

.... North coast of Naui Island 

Coarse sand', shells, foraminif 
era. 

Kaiwi Cha~lnel between Molo- 
kai and Oahu islands. 

Northwest coast of Oahu Island. 

272-286 

9E-162 

Calliaster pedicellaris Ophidiaster 
squamens. ~phidiadter tenellus, 

Coral sand, foraminifera ....... 
..... do .......................... 
..... do ... I.. .................... 
Fine gray sand, mud.. ......... 
Coarse brown coral sand, fo- 

raminifera. 

Coscinasterias euplecta. .... do .......................... Astropecten productus Anseropoda 
insignia, ~oscinasterias eu lecta. .... do .......................... Astropecten productus. 8alliderma 

...... ................ 
Patagiaster nutting1 Antheniaster 

epixanthus, ~cnrici ;  robusta. 
Astropecten pusillulus. 
Psilastero siu cingulata, Patagiaster 

nuttinat Mediaster ornntus. 

I . .  .. .do .......................... I 
.... .do .......................... 
southwest coast of Oahu Island. 

Vicinity of Kauai Island.. ..... Asterodiicus tuberctilos~ls, Le i  a s t e r  
call~pephs. Ophidiaster triseriatus. 

Brisinga fragllis. 
Nereidmter bowersi. 

T)n 

.... .do .......................... .... .do ............. .. ........... .... .dq .......................... ..... do ............... .... .. ..... 

.... .do .......................... ........ Vicinity of Bird Island .... .do ....................... .. . .... .do .......................... 

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

Fine gray sand.. ............... 
Fine gray sand mud.. ......... 
Fine coral nnd 'volcanic sand.. 
Fine gray sand rocks.. ........ 
Volcanic sand, 'fornminifera ... ~or&$er spinulosus. 

Mediaster orpatus. 
Mithrodia bradlevi. 
Mithrodia brndleyi (aberrant). 
Leiaster callipeplus. 
Toaia micropelta. 

Coarse coral sand, foraminifera. I 
Coral. coralline ................. I ..... do..: ....................... 
Fine coral sand, foraminifera, I 

atones. 
W h i t e  m u d , foraminifera, Asthenactis papyraceus. 

rocks. 
Coral coralline.. ............... Mithrodja bradleyi (aberrant). 
~oars(e coral sand, broken shells, blithrodia bradleyi. 

foraminifera. 
Coral, coralline. ................ Do. 
Coral ........................... Do. 
..... do.  ......................... Do. 
Coral sand, pebbles, shells ..... Lclaster cnllipeplus, Mithrodia bntd- 

l ~ v i .  

.......................... .......................... I 21- 22 / Coral. 
..................... 26- 27 Coral snnd. foraminifera ....... .... .do .........---.-..--.--.--.. ...... Vicinity of Niihau Island 4 6 i 3 i 9  ..... do .......................... 319-378 

East of Kauai Island .......... 682-508 

G&)'H~III(~: g l o l ~ i ~ n ~ ~ .  ........ Brisingu ~~rtnopla, Brisinga nlberti. 
.... Coral sand, rocks. pebbled.. I3risi1;prt pnnopls. 

...... Oruy sand, fon~miuifcrn.. E:voploson~n forcipifera. 

RELATIONSHIPS O F  T H E  HAWAIIAN S T A R F I S H  FAUNA. 

The Hawaiian Islands are of peculiar interest to a student of distribution, fro111 
the fact that they occupy such an isolated position and because they are surrounded 
on all sides by very deep water. Since the islands constitute a great mountain range 
rising from abyssmal depths, the s e d e n t a l . y  and sluggish creatures that live at or near 
the top of this plateau occupy a position somewhat analogous to that of an alpine 
fauna on an equally isolated mountain range of some continent. Of course the greut 
depths do not afford perfect barriers, since the larva of most marine invertebrates 
are swept about hy ocean currents. With reference to the starfishes alone, it mould 
appear that those forms which live at the shore or in very shallow w a t e ~  are slower 
to change under segregation than the species which dwell at a mod&ate or consid- 
erable depth. Or it may be that the latter is an older fauna, for it is true that every 
species is peculiar to the region. A nurn ber of shallow-water forms also are peculiar, 
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and I suspect with a good series of specimens for comparison nearly every littoral 
Hawaiian species would show small but constant differences. 

The shore and shallow-water species of starfishes are all tropical forms, and those 
which are not peculiar to the group are derived from at least two distinct regions. 
We have first a group of species comprising very wide ranging forms, some of them 
extending from the Red Sea to China and Japan, and thence to Australia. In  this 
group of ten species all but three occur in the Indian Ocean, and five range into the 
Red Sea. All extend at least to the eastern archipelago. Most of these forms are 
characteristic " South Sea" types. The other group comprises but five species and 
is derived from the coast of Mexico, Central America, and northern South America. 
The following tables detail these forms. 

Species common to the Islands and to the Eastern 
or Australia. 

Indian Ocean, Japan, Polynesia 

Species. I Locality. 

acollected in Samoa in 1902 by D. S. Jordr~n and V. L. Kellogg. 
bspecimens from the Hawaiian I s lu~~ds  not see11 by the wrlter. 

Species common to the Hawaiian Islands and to the west coast of Arrrerica a. 

Astropecten polyacanthus.. . 
Astropecten velitaris.. ...... 
Archaster typicus ........... 

Goniodiscides sebie.. ........ 
Culcitaarenosab ............ 
Linckia diplax.. ............ 
Linckia multiforu b . .  ........ 
Nardoaaegyptiaca b .  ......... 
Gymnasteria cariniferab .... 
Valvaster striatus ........... 

Species. Locality. 

Red Sea Mauritius Ceylon Andaman Island, Port Jackson, Australia, New Zealand, China, 
~ a ~ a n '  ~dmiral t ;  and Fiji Islands. 

China ska Amboilia Northwest Australia Admiralty Islands. 
Eastern  kch hi elago) Pelew Island Port darwin Port Essington Capc Grenville Port Deni- 

son New ~aTedoni6, Fiji, ~amoah,  and Tonga islands, ~icoba;  Islands, ~ n d a r d a n  Islands, 
~ e i g u i .  

Red Sea, Mauritius, Madagascar, Ceylon, Eastern Archipelago, Fiji Islands, New Guinea, 
Amboina. 

Amboina. 
Mauritius, Madagascar, Isle de Bourbon, Christmas Island, New Caledonia, Fiji and Tonga 
islands. 

Red Sea, Slozambique, Mauritius, Ceylon, Larentuka, Celebes, Amboina, New Caledonia, 
Fiji and Samoa 

Ked ~ k t i  h1auriti;s Bourbon Samoaand Fiji islands. 
Red Se;, ~auri t iu; ,  Ceylon, ~ a y t e r n  Archipelago, New Caledonia, Fiji Islands, Panama (?). 
Mauritius. 

Turning now to the species which are, so far as known, peculiar to the Hawaiian 
group, both shallow and deep water forms, we find that a number have related 
species in Japanese and Chinese waters, or in the Eastern Archipelago, as detailed 
in the following table: I 

........... Luidia brevispina 
Nidorellia armata ........... 
G mnasteria clirinifera ..... 
dthrodia  bradleyi. ......... 
Heliaster multiradiata ...... 

a Only in the case of ,MithrocEia b r a d l e ~ i  hiivc these s ecies been flirectly verifie?. The Panama record pf G?/mnaste~ia 
is very doubtful. Ives, records Areha6ter t]/ lieu8 from hfulcge Bay, Lower California (Proc. Phil. Acad. Scl., 18B9, p. 175). 
I have doubts concerning the correctness or the label. 

blazatlan Mexico. 
West coait of Mexico, Central America, south to Ecuador and the Galapagos Inltl~~ds. 
Panama il). 
Lower Cnl~fornia to Panama. 
Lower California, Mexico, to Galapagos Islands. 
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Species peculiar to the Ha~oniian Ixlands, which have neccrly related species in Japan, China, or in the 
Eastern Archipelago. 

Hawaiian species. I Corresponding species. i Locality. 

I I 

a ~ e l a t i o n s h i ~  not very close. 

Still another set of forms appears to have been derived fro111 the Indian Ocean, 
or at all events to show a marked resemblance to Indian species. Probably if a, 
direct comparison of specimens could be made, this list would be considerably aug- 
mented. 

Snnlbongan nnd Tablns Island, Philippine 
group; north of Admiralty Isl~md; 10 to 
160 fathoms. 

Japan, Manila, Coromnndel, Java, hIergui, 
Ceylon, hfozambiqne. 

Japan. 
Do. 

Philippine Islands; northcnst China. 
China. 
Billiton. 
North of New Guinea. 
North Pacific, between Hnwnii sn(l Japan. 

I Luidin hystrix ................... Li~idin aspera.. ............................. 

Species peculiar lo the IIaloaiian h l a n d d ~  which have nearly related .~pecies i n  the Indian Ocean. 

Luidin magniticn.. ............... 
Callidermn spectabilis. ........... 
Callinster pedicellaris. ........... 
Asterodiscus tuberculosns.. ...... 

Hawaiian species. I Corresponding species. I Locality. 

Luidin maculata. [Luidin nspera, also.] ... 
Calliderma emma.. ........................ 
Calliaster childrenia.. ..................... 
Astcrodiscus elegans ....................... 

................................... Luidia magnifica.. 

pentnceros hawaiiensis .......... Pentaceros orientnlis.. ..................... ....................... 
.................... ............ 

Perltaceros troscheli. 
Benthaster eritimus.. Benthaster penicillat~~s 

Benthaster wyville-thomsoni .............. 

Dipsacaster nesiotes.. ................................ ...................... Pseudarchaster jordnni :. ...... 
Xfediaster ornatns.. ...................... ..---- ...... 
Antheniaster e ixanthus. ............................ ............................. ... ~ ~ h i d i a s t e r  lor?oli.. -. 
Ophidiaster squameus.. .....,................- -,. .................................. Leiaster callipeplus 
Echinaster sp.. .................... - .............. 

Luidia maculrrta ................. I 
Dipsacaster sladeni.. ............. 
Pseudarchaster mozaicus.. ....... 
Xfediaster florifer (Alcock). ...... 
Antheniaster sarissa.. ............ ............ Ophidiaster robillardi 
Ophidiaster purpureus ( 1 ) .  ....... ................... Leiaster glaber 
Echinaster sladeni ............... 

Moznmbique Madras, Ceylon, 
Javn, etc., iittornl. 

Andaman Sea, 250 fathoms. 
Indian Ocean. 200 fathoms. 
Andamall Sea, 130 to 250 fathoms. 

Do. 
Mauritius, littoral. 
Mauritius Seychelles. 
~uerimbdlsland littoral. 
Mauritius, littoral. 

' Considering these species in conjunction with those actually common to both 
areas, we are a t  once struck by the fact that the Hawaiian fauna bears more resem- 
blance to that of the distant Indian region than it does to the fauna of America, not- 
withstanding that all the ocean currents which pass the Hawaiian Islands are coming 
from America and not from the west. Ocean currents are almost without doubt 
responsible for the gradual dispersal of echinoderm species, on account of the pelagic 
larva3. It is interesting, therefore, to examine the ocean currents in connection with 
the apparent relationships of the Hawaiian starfish fauna. 

During the southwest monsoon currents set northwest towaid the equator in the 
Indian Ocean from the vicinity of Mauritius and the coast of Africa, thence pass 
east toward Ceylon, receiving an eastward current from the Gulf of Aden; or, turning 
more abruptly, flow eastward between the equator and lo0 north latitude. These ' 
currents, passing the Bay of Bengal, meet a reverse current from the Strait of 
Malaccn, but pass south of Sumatra through Sunda Strait, thence northeast between 
Borneo and Cochin China past the Philippines nnd Japan, where the stream is 
lcnown as the Kuro Siwo. South of the Philippines and north of the Celebes a 
counter-equatorial current sets enstward in 5 O  north latitude, passfng south of the 
Caroline and Marshall islands and north of the main, west-flowing, equatorial cur- 
rent. The countercurrent reaches the coast of Central America and is reflected 
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westward m latitude lo0 north, along with a south-flowing current from the coast of 
North America. The currents which pass the Hawaiian Islands are consequently 
flowing werjtward and are derived from the counter-equatorial current and from 
North America. A branch of the Kuro Siwo sets southeastward from north latitude 
35" to 40° toward the Hawaiian Islands, but apparently does not reach them. 

During the southeast monsoon the currents are nearly reversed in the Indian 
Ocean, a stream (42 to 66 knots per 24 hours) setting directly eastward from the 
Seychelles, south latitude 5O, to the coast of Sumatra, but there is a west current 
in Sunda Strait and an eastward current along the north coast of Java. 

Consequently if we think of the lndian Ocean as the center of dispersal for this 
fauna, about the only conceivable way in which the species could reach the Hawaiian 
Islands is by means of the counter equatorial, which is an insignificant stream 
when compared with the great west flowing equatorial. Yet all the currents setting 
from America have sufficed to bring only five species and these are by no means 
cleared of doubt. 

Of course there is no a priori reason for considering the Indian the original 
fauna. The center of dispersal may have been farther eastward. In  the case of 
Vahaster striutus i t  is a long cry from Mauritius to Hawaii, with no intermediate 
records. The similarity of such a rare type as the CaZZidewna of Japan withe.that 
of Hawaii is interesting. The genus, being an old one, is probably widespread, 
and a number of intermediate forms may remain to be discovered. If the Philippine 
group and a number of others along the path of the principal ocean currents were 
as thoroughly worked as the Hawaiian Islands, we would have a far more satisfactory 
basis for comparison. The ChaZZenger made at most but 20 hauls in which 
starfish were captured, in the Eastern Archipelago, while in the limited area of the 
Hawaiian Islands the Albatross made 123. The results of the Sihogu expedition 
may be looked forward to with interest. 

Certain Hawaiian species show relationships with Atlantic forms, others with 
Australian and southern South American species. These are detailed in the following 
table: 

Species peculiar to tlte Hawaiian Islands and the apparently nearest relatives qf tltos~ species (other than Indian 
Ocean and Eastern forms.) 

- 
Hawaiian species. 1 Related species. 1 Solltl~ Pacific. 1 southern ocean. / Atlantic. 

Astropecten ctenophorun.. .. 
Psilaster ntteiiuatus ......... 
Psilasteropsis cingulata ..... 
Cheiruster inops.. ........... 

Pscudarchastermyobrachius 

Pseudarchnster jordani.. 
Toyia ceramoidea.. .......... 
Ansero oda insignis.. ....... 
~ e n r i c r a  robusta ............ 

.... Astropecten pectinatus. 

Psilaster acuminatus.. ..... 
Psilasteropsis patagiatns 
Cheiraster planeta.. ........ 

Pseudarchaster tessellatue.. 

........ .do DO. 
Tosia nitida; Tosia compta. West Indies. 
Ansero oda placenta.. Const of Europe. 
~ribrelra obcsa Falkland Islands, Straits 

Henricia pauperrima.. ...... 
I'teraster reticulatus ........ 

... Hymcnaster pentagonalis 

of Magellan. 
Cribrella com p acta .......... Off New Zcaland ............................ Pterastcr kern retlculatus Off Madon 

...... Hymenaster carnosuv West of South America 

Southeast of Austra- 
lia; Port Philip. 

Eaatof Australia; west 
of New Zealand. ........................... 

West of South Amer- 
ica ( e n t r a n c e  to 
Btraitsof Magellan). 

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

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

.r.. .......... 

.......................................... 
Simons Bay, Cape of Good 

Hope. 
Off Cape Verde Islands. .......................................... 

SimonsBay, Cape ol Good 
HOD& 
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A few species stand alone, apparently. I have not been able to find anr very 
close relatives. Such are- 

Astropecten pusillulus 
Astropecten productus 
Ctenophoraster hawaiiensis 
Gilbertaster anacanthus 
Evoplosolna forcipifera 

Opllidiaster sclerodermus 
Ophidiaster tenellus 
Asthenactis papyraceus (related to 

Iilyxaster of Atlantic). 

DESCRIPTION OF HAWAIIAN ASTEROIDEA. 

SYNOPSIS O F  THE FARIILIEB. 

a. Marginal plates usually large and conspicuous in the adult, defining the contour of body. Papu1:e 
restricted to abactinal area (except in  Linckiidse) rircunlscribed by tlie superolnarginal plates. 
Ambulacral plates well spaced and broad. Mouth plates pron~inent. Actiriostomal ring wit11 
adambulacral plates prominent. Pedicellariz when present spiniform, pectinate, valrate, or 
excavate. 

b. Abactinal skeleton composed of true columnar paxillse or paxilliform plates. Tegumentary 
developments usually spiniforn~. Primary apical plates usually not discernible. (See also 

, bh-ed.) Pedicellariu: when present spiniform or pectinate, never bivalved or escavate. 
c. Superambulacral plates usually prehent; if absent, the marginal plates alternate and spiny. 

( In dd.) 
d. At-least the inferomarginal plates well developed; plates of the 2 marginal series opposite, 

not regularly alternate. 
e. Fasciolar grooves between marginal plates usually well developed; paxillz typical; nledian 

radial paxille smaller than those along sides of area. Anal aperture sn~al l  or wanting 
(well developed in Dipsacaster). 

f. Both series of marginal plates present. ............................... .ASTROPECTIKIDIE 
.$. S~l~ero~narg ina l  plates aborted, represented by a series of paxillw ........... .LUIDIIDZ 

ee. li'asciolar grooves obsolete; median radial paxilla: larger than those along sides of area; 
papulz not extending beyond middle of ray ..................... .I'SEUDARCII,~STERID~R 

dd. Plates of the 2 marginal series alternate, usually very spiny. An odd spiniferous interradial 
plate present in both marginal series in one genus (not IIawaiian). Papulzc confined to 
limited area a t  base of ray, often to a special papular organ. Pedicellaria, when present, 
pectinate.. ........................................................ BENT~IO~~ECTISID~E 

cc. Superambulacral plates absent. Medioradial series of. paxilln? conspicuously larger than the 
others. Marginal plates opposite. Spiniform pedicellariu: often present. Superficially 
a~tropectinoid. -. - - - - -+. - - - - - - - - - - - - - - - - - - - - - -. - - - - - - - - - - - - - - A ~ < c ~ I A ~ ' ~ E R I D ~ E  (restricted) 

bb. Abactinal skeleton not composed of true axillz or paxilliforln plates except in  Medirtsterinse, 
when bivalved or 2-jawed upright pe&cellariz are present. Primary apical plates ueually 
readily discernible. Tegulnentary developmerlts usually granulifortn, altliougll in the 
Mediasterinz the abactinal plates may have well-developed spinelets. I n  addition to 
granules the plates may bear specialized spines and tubercles. Pedicellari~e valvate, excavate, 
or foraminate. 

c. Actinal interradial areas large. 
d. Abactinal skeleton composed of polygonal or circular (occasionally stellate) plates which may a 

or n:ay not be united by separate internal radiating ossicles. The plates may bear 
a central tabulum, paxilliform in appearance, or may be sirnply flat and covered with 
granules or naked. I n  soine genera the abactinal plates bear a central spine or tubercle. 
or several. l'apulre ugually confined to the abactinel radial areas. The plates may also 
be obscured by a tough skin which is superficially smooth (Leptogoilaste~.inu:) or covered 
with granules (Goniodiscidinz) ........................................ .GOKIASTERID.E 

aOne great difficulty is a lack of flgnreu und the poor dcseriptiolis of lnany East Illdial1 forms. 



100% BULLETIN OF THE UNITED STATES FISH COMMISSION. 

dd.  Abactinal skeleton stellato-reticulate, the papuln: usually nulnerous and in definite areas 
(except in ilsterodiscus). Marginal plates sometimes superficially hidden. Abactinal 

........................... plates often with large conical tubercles.. .PENTACEROTIDZ 
ddd. Abactinal skeleton tessellate; the plates often irregular and only partially contingent, the 

whole covered with a thick, leathery, skin. Flexible. Marginal plates inconspicuous, 
GYMNASTEIZIID~ 

cc. Actinal interradial areas small. Superambulacral plates usually present. Pedicellarite, when 
present, excavate. Abactinal skeleton tessellate, arranged irregularly or in more or less 
regular longitudinal series, with intra- and often infra-marginal papulae. Rays usually 
slender, long, and subcylindrical.. .......................................... LINCKIIDZ 

nn. Marginal plates small and inconspicuous. Papula not always confined to area circrlmscribed by 
the superomarginal plates, but often present between the marginal plates and on the actinal 
surface. Ambulacral plates may be crowded or not. 

b. Actinostomial ring with adambulacral plates prominent. Ambulacral plates not crowded. 
Abactinal skeleton composed of thin, close-set overlapping plates, or forming a more or less 
open reticulate network, either regular or irregular. In  one family the abactinal plates are 
cruciform, with long paxillar spines supporting a supradorsal membrane. Pedicellarie very 
rare, never pedunculate or excavate. Tube feet biserial. 

c.' Mouth plates small, ambulacral groove narrow. Spines not conspicuously long and slender, or 
supporting a supradorsal membrane. 

d. Abactinal skeleton is formed of closely imbricating plates bearing small spines. Actinal 
skeleton formed of imbricating plates bearing a tuft or fan of spinelets. Marginal plates 
minute. 

e. Papule distributed throughout the abactinal area. Abactinal thick, crescentiform, 
devoid of internal processes.. .......................................... ASTERINID& 

ee. Papulie confined to the radial regions.. Abactinal plates in the median regions stellate. 
Abactinal plates thin, scale-like, with elongate internal prolongations. General form 
very thin and flat.. .. :--. ......................................... .ANSEROPOUIDAG 

dd. Abactinal skeleton formed of plates disposed in longitudinal and transverse series, or in an 
irregular network, bearing spinelets; spinelets not disposed in a tuft or fan. 

e. Spinelets small, pointed, naked, or covered with a thin skin containing calcareous granu- 
........ lations. ( Valva~ter has large marginal bivalved pedicellarirt.) .ECHINABTERIDX 

ee. Spines heavy, rigid, obtuse, covered with spiniforni scales. Reticulation of the dorsu~n 
........................... formed of triangles grouped in hexagons.. -MITHWODIIDAG 

cc. Mouth plates conspicuously large, plowshare-shaped, with conspicuous marginal and actinal 
spines.  marginal plates not visible. Abactinal plates cruciform as a rule, bearing a 
fascicle of rather long delicate spinelets united by a fold of the integument, or supporting 
a supradorsal membrane which roofs a specialized nidalnental cavity. 

d. Xo supradorsal membrane. Spines united by a web. w o r e  than 5. .  .. . M Y X A ~ T E ~ Z I D ~  
..................... dd. A supradorsal membrane present.. .". ................ PTERASTEIZIDX 

bb. Pedicellarize pedunculate, either forficifornl or forcipiform (composed of 2 jaws arid a basal 
piece). Skeletal plates bearing spines, often long and isolated, on or about which are 
usually grouped the pedicellarin:; or the pedicellaria may be isolated. Marginal plates 
inconspicuous or aborted. Ambulacral plates often very crowded so that tlie tube-feet 
are disposed in 4 series. Abactinal skeleton formed of skeletal arches, independent or 
bound together by intermediate plates, forming a network with rectangular or very irregular 

, meshes; rarely in mosaic. These skeletal arches correspond to every other, or to every 
third adambulacral, and are composed of pieces corresponding in the ventral, lateral, and 
dorsal regions of the body. Mouth plates very inconspicuous as a rule. 

c. Tube-feet iuadriserial, at least at the base of rays. Actinostome with ambulacrill plates 
prominent. 

............................ d. Nore than 25 arms; interbrachial septa double -HELIASTERII>II.: 
dd.  Less than 15 arms (Hawaiian species, 5-armed) ; interbrachial septa single. . 

e. Adambulacral plates of 2 kinds, alternating, one projecting into the furrow, and separating 
with its spinelets the tube-feet; tlie other not prominent. They bear several spinelets in 
a transverse series. Skeleton regular, composed of imbricating plates.. .ZOROASTERIDX 
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ee. Skeleton reticulated. Adambulacral plates not dimorphic. Adambulacral plates wit11 1 
or 2 spines. Pedickllari~ usually numerous, either in wreaths about the spines, or 

.............................................................. scattered .ASTERIIDIE 
cc. Tube-feet in 2 series througliout the ray. Actinostome with adalnbulacral plates prominent. 

Rays numerous, always more than 5, slender, sharply defined fro111 clisk, and armed with 
slender spines which are sheathed in menlbraneous sacculi bearing many minute crossed 
(forcipiform), pedicellariit?. Abactinal skeleton confined to disk and base of ray, on the 
latter often disposed in independent spared annular ridges or costa?. ........ .BRISINGIDX 

Order PHANEROZONIA Sladen, emended. 

Family ASTROPECTINIDE Gray, 1840. 

Astropectinida? Gmi, Synopsis of the Genera and Species of the Claw Hypostoma (Asterias Linn.) <Ann. N. H., ser. 1, rol. 
YI, 1840, p. 180. 

Key to tlie Ifiv~aiian genarcz of Astropectinidk. 

a. Both series of marginal plates well developed, forming a nearly vertical lateral face to ray. 
Supero~narginal plates are not confined to the abactinal surface beyond basal fourth of ray, but 
for111 a part of the side wall bf ray. 

b. Inferomarginal plates separated from adambulacral plates throughout a portion of the ray by a 
series of small intermediate plates. Fasciolar grooves not well developed. 

..... c. Marginal plates not tumid; intermediate plates extending nearly to tip of ray.. PSILASTER 
cc. Marginal plates strongly tllmid; intermediate plate9 extending only one-third length of 

ray ..................................................................... PSILASTSROPSIS 
bb. Inferomarginal plates touching adambulacrals; not separated throughout ray by a row of inter- 

mediate plates. Fasciolar grooves specialized, well developed.. ............ -ASTROPECTEX 
aa. The 2 series of marginal plates very unequal in size, forming an angulated margin to ray. Upper 

series much smaller, and usually confined to abactinal surface; lower series extending laterally 
beyond superior series. 

6 .  Madreporic body not large and hidden by special p a x i l l ~  on its surface. 'Anal aperture very 
minute or wanting. 

c. No well developed series of plates between inferomarginal and adambulacral series throughout 
ray (rudimentary a t  base of ray in dd.) 

d .  Size large. Rags long; a lateral series of flat, leaf-like spines bordering ray; superomarginal 
plates not conspicuously smaller beyond middle of ray.. ................. .BSTROPECTEN 

dd. Size small. Oblique series of long seta-like spines on each t~irnid inferomarginal. Supero- 
marginals very much reduced in size on outer half of ray. .............. ..TRITONASTER 

cc. A well developed series of actinal intermediate plates between inferomarpinals and adambula- 
crals. Inferomarginal plates broad and short, band-like; their spines many, appressed to 
ray ................................................................ .CTENOPIIORASTER 

bb. Madreporic body large, hidden by paxilla?. Anal aperture present, collspicuous in Dipsacaster. 
Fasciolar grooves very deep. 

c. Gonads disposed in R. series along either side of abactinal integument of ray, extending beyond 
middle; papula distributed generally over the paxillar area.. ............... .DIPSACASTER 

cc. Gonads confined to interradial regio~s, not extending far along rays; papul:~ confined to the , 
sides of paxillar area; absent from central portion of disk and rays ......... PATAGIASTER 

Oenas ASTROPECTEN Schalee. 

Astropeeta C. F. Schulze, Betmchtung der venteinerten Seesterne u. ihrer Theile. \Varschau 11. Dresden, 17GO. 

Key to Hawaiian Species o f  dstropecten. 

a. Superornarginal plates with q single series of erect spines. 
b. Spines stout, absent from second and sometimes third superomarginal. Spines of inferomarginals 

very prominent; not delicate, nor in au oblique comb.. ....................... .polyacanthus 
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Lb. Superomarginal series of spines rather delicate, continuous throughout ray; not absent frcm 
second or third plate. Lateral spines slender, 4 in an oblique comb. -. . . . . . . . -. -ctenophorus 

nu. Superomarginals devoid of a series of erect spines; sometimes a single spine on first superomarginal. 
6. Size small; no leaf-like lateral spines. Actinal interradial areas small; superambulacral plates 

well developed. 
c. Size small; no leaf-like lateril spines. 

d. A single erect spine on first superomarginal plate; and a series of inconspicuous tubercles on 
plates of outer two-thirds of ray; the tubercles sometimes absent.. . . . . . . . . -. . . .velitaris. 

dd.  No spines whatever on superomarginal plates. Rays slender, flexible.. . . . . -. - - - .pusillulus 
cc. Size large; rays very long; a lateral series of large flat leaf-like spines. First 2 or 3 supero- 

marginals with a conspicuous, erect, spinule . . . . . - . -. . . . . . . . . . - - - - - - - - - - - - - - - -productus 
bb. Actinal interradial areas well-developed, paved with imbricating plates bearing spinelets in a 

paxilliforln group; superambulacral plates present, but rudimentary in distal half of ray. 
No superomarginal spines ....................................................... callislus 

Astropecten polyacanthus Miiller and Troschel. 

PI. I, fig. 1; pl. 11, figs, 1, la, lb. 

Astropectenpo2yacanlhus Miiller and Troschel, System der Asteriden, 1842, p. 69, taf. v, fig. S. 

Rays 5. R=47 mm.; r=10.5 mm. R=4.3r. Breadth of ray at base, 12 mm. 
Arms rigid, very gently tapering to a bluntly pointed extremity. Sides of arms rather high, per- 

pendicular. Disk of medium size. Paxillar surface somewhat inflated. Interbrachial arcs acute but 
rounded. 

Abactinal paxillar area is rather compact, the paxillz being large and arranged in definite trans- 
verse rows, there being about 3 series to each superornarginal plate. Paxillz are largest in the inter- 
radial areas, midway between center and margin of disk, and also along median line of ray. Each 
paxilla consists of one or two central papilliform granules, surrounded by a radiating series of from 
5 to 8 slightly longer ones, the whole crowning a rather long pedicel. On disk the largest paxillse have 
upward to 5 central granules of unequal size, surrounded by 10-12 longer marginal ones, and occa- 
sionally one of the central granules is enlarged into a cylindrical pointed spinule. Less often one of 
the marginal spinelets is similarly enlarged (pl. XI, fig. la) ,  but the two never occur on a single paxilla. 

Superomarginal plates, 22 in number from interradial line to extremity of ray, are much higher 
than broad and do not encroach conspicuously upon paxillar area. They form a rectangular edge to 
the abactinal surface, and the first plate is raised slightly above the level of the others. Except the 
second plate, and on one ray the third, each bears a perpendicular, stout, pointed, conical spine situ- 
ated on the abactinal face, slightly nearer aboral than adoral margin. The spine on first plate is 
longest and stoutest (as long as the longest spine of any inferomarginal, 4.5 mm.), the series decreasing 
in length toward tip of ray. The second superomarginal plate, which does not bear a spine, is smaller 
than either the first or third and is crowded by them. Plates are covered with small cylindrical papil- 
liform spinelets, which become stouter and squamiform toward base of spines. Wide fasciolar grooves 
between the plates (i. e., between the specialized, elevated, exposed surfaces). 

The inferomarginals, which are broader than high, correspond to superomarginals in number and 
do not extend beyond them laterally. Each plate bears a transverse series of 3 stout and relatively 
long, tapering, slightly flattened, sharp-pointed spines, the upper longest; to which is added a fourth 
spinule at inner end of series on third to seventh plates. First 2 plates usually have only 2 shorter, 
widely spaced spines. Plates are covered with slender papilliform spinelets in the fasciolar grooves 
and at upper end, these becoming longer, strongly flattened, and bluntly rounded or chisel-shaped at 
tip, in the vicinity of spines, and on actinal surface generally. 

Adambulacral armature is in 3 series. The furrow series consists of 3 long, stout spinelets, the 
median longest, blunt, somewhat triangular in cross section at its base, the lateral spineleta flattened 
and truncate. Second series consists of 2 stouter, much flattened, truncate spinelets, the one nearest 
aboral margin being the larger. Third series consists of 3 blunt, flattened spinelets somewhat smaller 
than the furrow series, the median being usually slightly the longest of the 3 and most flattened. 
There is an odd spine, smaller and pointed, situated behind the third series. I n  all there are usually 
9 spines on each adambulacral plate. 
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Actinal interradial areas are much reduced and are paved each with 4 small roundish plates, which 
bear spinelets very similar to those covering adjacent inferomarginals. 

Mouth plates are prominent, the arlnature, unfortunately, having been largely destroyed. The 
marginal spinelets are rather slender, slightly flattened, the innermost 2 or 3 of each plate forming at 
each mouth angle a horizontal fan of 4 to 6 teeth, of which the median are longest. 

Tube feet large, with an incipient conical sucker at end, easily distinguishable from the rest of 
the foot. 

Madreporic body is not visible superficially; hidden by the paxill~e. 
Color in life: Paxillar area of distal half of anns vinaceous cinnamon; remainder of arms, and 

disk, fawn color. The dorsal integument, largely ,hidden by the regular and ornate paxillze, is bright 
vermilion, the color being visible between the spinelets of the paxi l l~ .  Spines of superomarginal 
plates, orange buff. Marginal plates, inferomarginal spines, and entire actinal surface, light buff pink. 
Color in alcohol bleached yellowish. 

Locality: Station4168, vicinity of Bird Island, 20 fathoms, coral, shells, and foraminifera. Bottom 
rough. 

Only a single specimen of this handsome species was secured, and that unfortunately, is not 
perfect. I have felt some misgivings in referring it to polyacantl~us, having been obliged to depend 
wholly on the original description. In proportions the specimen agrees most nearly with Miiller and 
Troschel's description of nrmalus (System der Asteriden, p. 71), from Japan, which Sladen and others 
consider the same as polyacanthus, the type of which came from the Red Sea. The descriptions of 
these two species certainly differ in many points, and presun~ably the types do also, but in view of 
the opinion of Sladen and Perrier I have accepted the present name. I have given a full description, 
with figures, that there may be no mistaking the particular form referred to, whether the name be 
correct or not. 

This species may be readily distinguished from others of the genus inhabiting Hawaiian waters 
by the row of erect superomarginal spines, the second and sometin~es the third superomarginal lacking 
the spine; and by the stout spines of the inferomarginals, arranged on each plate in a series of three 
or four. 

Bstropecten polyacanthus has a wide distribution, extending from the Red Sea to Zanzibar, Ceylon, 
Hongkong, the coasts of China and Japan (Kobe, Yokohama), New Holland, Admiralty Islands, Fiji 
Islands, and Port Jackson, Australia. I t  is a shallow-water species exclusively, ranging from 2 to 50 
fathoms, the usual depths at which it is found being 25 fathoms and under. The station a t  Bird Island 
is the most eastern record for the Pacific, very materially extending the known range of the species. 

Astropecten velitaris Von Martens. 

P1. I, fig. 2; pl. 11, figs. 2, 2a. 

Aslropecten velitaris Von Martens, Archiv f.  Naturgesch., Berlin, jahrg. XXXI, bd. I, 1866, p. 560. 

Rays 5. R=25.5 mm.; r=7 mm. R=3.6r. Breadth af ray a t  base, 8.5 mm. 
Rays stout, very gently tapering to a blunt point. Interbrachial arcs open, forming a nearly right 

angle. Disk of medium size. Epiproctal prominence present. Disk slightly swollen. 
Abactinal paxillar area compact, the paxillz being arranged in transverse rows on the rays. 

P a x i l l ~  consist of 1 or 2 central rounded clavate spinelets or elongated granules, surrounded by 8 to 
11 similar ones, arranged in a rosette. l'apilliform granules of the peripheral series are not always 
equal in size on the salne paxilla, 2 or more being slenderer than the others. Paxillrx3 become much 
smaller at the end of rays. 

Superomarginal plates, 17 in number from interradial line to tip of ray, are massive, about as high 
as broad, and encroach conspicuously upon abactinal paxillar area, forming a rounded margin to ray. 
The first plate bears a short, erect, rather slender, tapering, sharp-pointed spinule. Plates are covered 
with small papilliform granular spinelets, capillary in the faaciolar grooves, becoming squamiforln on 
the exposed surface of plates. The fifth to seventeenth plates each bear a short stubby conical tubercle 
or enlarged granule on the angle between the lateral and dorsal superficies of the plate. The second to 
fourth plates, inclusive, do not bear these. 

Inferomarginal plates form an arched bevel to actinal surface and extend very slightly beyond 
superomarginals, laterally. Each plate bears an oblique row of 2 sharp, slender, often slightly curved, 
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somewhat flattened spines, placed at  upper end of plate. The upper spine is longer, and the 2 form a 
double, lateral, longitudinal series to ray. Below the innermost spine along aboral margin of plate 
are 3 spinules, the ul3per placed close to the lower lateral spine and the others widely spaced. The 
first plate lacks the 2 lateral spines, but possesses the 3 lower spinules. A short, odd spinule is often 
found immediately adoral to the lower lateral spine. The 2 spines and 3 spinules of each plate form a 
single transverse series. Plates are covered with small, flattened papilliform granules or spinelets, 
which by reason of their standing out from the plates do not give the impression of being squamifonl~. 

Adan~bulacral armature consists of a furrow series of 3 long, slender, son~ewhat flattened spinelets, 
of which the median is much the longest; and oq actinal surface, a group of 3 flattened, round-tipped or 
truncate spinelets, placed in a more or less regular longitudinal series. 'Of the latter, 2 are slender, 
while the third, near aboral margin, is larger and flatter. Near base of ray the actinal group may 
have as many as 6 spinelets, placed usually in 3 rows of 2 each (due to a shortening of the plate), but 
one spinelet is always conspicuously the largest. 

Armature of the ovoid mouth plates consists of a marginal series of 10 or 11 slender, obtuse spine- 
lets, which increase in  length toward inner angle, where 2 are enlarged (the innermost longest), form- 
ing, wit11 those of the companion plate, a hnrizontal fan-shaped series of slightly flattened blunt teeth. 
The marginal series extends a little Inore than halfway to outer end of plate, and its spinelets usually 
stand out over furrow. The superficial series consists of about 10 similar, usually blunter, spinelets, 
arranged along suture margin, so that a conspicuous, unarmed furrow is left on inner half of plate, 
between it  and the marginal series, and on the outer half between superficial series and first adambu- 
lacral plate. 

Actinal interradial areas small, there being but 4 small intermediate plates bearing a group of 
delicate and slender spinelets. 

Madreporic body obscured by paxillre. 
Color in life: abactinal paxillar area reddish sepia, becoming burnt sienna toward tips of rays. 

Marginal plates pale yellowish-brown edged with darker; lateral spines whitish. Actinal surface 
whitish. 

Young: From the presence of an epiproctal elevation on all the specimens I ser iousl~ doubt their 
being fully adult. There is a small example with a major radius of 9 mm., which lacks entirely the spine 
on each first superomarginal plate, and also the tubercle on the outer superomarginals. The lateral 
spines of the inferomarginals are small, and there is no trace of the 3 aboral spinules. A very promi- 
nent epiproctal cone is present. 

Variations: A larger specimen (It=21 mm.) from Penguin Bank has much less massive marginal 
plates than the example from Hilo Bay used in the above diagnosis, but the armature is essentially the 
same. 

Locality: Station 3849, between Molokai and Lanai Islands, 73-43 fathoms, coarse sand, broken 
shell, coral; 1 specimen. Station 4031, Penguin Bank, south coast of Oahu Island, 27 fathoms, fine 
coral sand, coral, and foraminifera; 2 specimens. Station 4055, Hilo Bay, Hawaii, 50 fathoms, fine 
gray sand and foraminifera; 1 specimen. 

This form is readily distinguished from the preceding by the single erect spine on the first supero- 
marginal plate. The species is as near to vr.lituris as to any described form, although the small tubercles 
011 the outer superomarginals are not typical. 

Astropecten ctenophorus, new species. 

1'1. 1, figs. 4, 5: pl. 11, figs. 3, 311-d. 

There is a small Aslropeclen, dredged in 130 fathoms, near Laysan Island, which belongs near 
Aatropectenpeclinatus Sladen, from Australian waters (Port Jackson, off the entrance to Port Philip, 
East Moncaeur Island, Bass Strait, in 6 to 40 fathoms). I t  differs fro111 this species, however, in  
several well-marked characters, which can not be accounted for because of a difference in  size. I 
would hardly feel justified in bestowing a name upon such a s~nal l  specimen, did it not belong to a 
small section of the genus-that division characterized by having a small spine on every supero- 
marginal, and a lateral, oblique comb of 3 to 5 spines on each inferomarginal. 

Rays 5. K=12 mm.; r=4 1nm. R=3 r. Breadth of ray a t  base, 4.5 1nm. 
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Rays are fairly broad at  base, tapering continuously to extremity, which is sharp. Interbrachial 
arcs subacute, very slightly rounded. Abactinal paxillar area plane; no epiproctal protuberance. 

Paxills of abactinal surface are large and uniform on arms, but of various sizes on disk, where the 
largest paxillx: occur. Each consists of a very short rounded basal portion, surmounted by a group of 
6-16 relatively long, slender spinelets, which radiate from the pedicel top. Of these 1 to 3 or 4 are 
usually central, the remainder forming an irregular series about them. Usually the spinelets for111 a 
widely radiating group, the central ones being stouter than those about the periphery. Very small 
paxillx: with only 1 to 4 or 5 spinelets are scattered over disk; and at end of the ray these predominate. 
Papultx large, confined to border of paxillar area, there being none on median radial areas of ray, or 
on central portion of disk. 

Superomarginal plates, which are 14 in number from median interradial line to extremity of ray, 
are about as high as broad in the middle of the ray, higher than broad at the base, and broader than 
high at the extremity. The plates are set very slightly oblique in relation to the long axis of ray, 
and each when viewed from above is about as long as broad, except in interbrachial arc, where the 
plates are narrower. They form a nearly right-angled magin to ray. Each bears on the edge formed 
by the lateral and dorsal superficies a small cylindrical spinule, placed nearer aboral margin than 
center. Those on first 2 superomarginals are not larger than others. The plates are beset with rather 
widely spaced, slender, papilliform spinelets. 

Inferomarginal plates are broader than high, and do not extend laterally beyond the superior 
series. Each plate bears an oblique comb of 3 or 4 lateral, delicate, cylindrical, tapering spines, the 
line of the base forming an angle of about 45' with the transverse axis of the plate and tending fro111 
the upper adoral corner downward and aborally. The adoral is the smallest, and most laterally 
situated. The third from this is the longest; the second is intermediate in size, and the fourth is 
usually slightly longer than second and nearly as long as third, but on outer half of ray may be much 
shorter than either second or third. Basalmost inferomarginal bears but 2 or 3 spines. A sinall 
spinule is sometimes present on the aboral side of the plate a little distance from the comb. Surface 
of inferomarginal plates is covered with delicate, slender, papilliform, subcapillary spinelets, which 
show no tendency to become squamiform. 

Annature of adambulacral plates consists of (1) a furrow series of 3 spinelets and (2) a group of 8 
or 10 actinal spinelets arranged in either 2 or 3 irregular longitudinal series. Furrow spinelets long 
and slender, bluntly pointed, the median spinelet longest, and at the base somewhat flattened (in axis 
crosswise to furrow). They usually stand perpendicularly to plate. On outer half of ray the first 
series of the actinal group consists of 4 long, very slender cylindrical spinelets, standing upright. The 
one at  the aboral end of series stands on the furrow margin, abarad to lateral spinelet of furrow series, 
so that the latter appears often to consist of 4 spinelets. On these plates the second actinal series also 
consists of 4 spinelets, shorter and slenderer, which, by reason of the obliquity of the plate, extend 
further aborally than the furrow series. Toward base of ray there are usually 3 series of actinal 
spinelets, very irregular in arrangement, with 3 spinelets to each series, and an odd spinelet between 
the furrow and first actinal series. The aboral spinelet of the latter is always situated in line with 
furrow series. One or 2 small spinelets may be added at  outer end of plate. 

Actinal intermediate plates, 18 in number to each interradial area, show a tendency to encroach 
upon base of ray. Actinal interradial areas rather pronounced for an Aslropecten. Each plate is cov- 
ered with 5 or 6 very delicate subcapillary spineleta, similar to but smaller than those of actinal 
surface of adambulacrals. 

Mouth plates of moderate size. Their whole surface is covered with small slender cylindrical 
spineleta disposed in three series-a marginal, a superficial, and an intermediate (pl. 11, fig. 3d). 
The innermost spine of the marginal series is much enlarged, forming with its companion 2 stout, 
blunt, cylindrical teeth at each mouth angle. 

Madreporic body small, with very coarse ridges; situated close to margin. 
Color in alcohol, ashy white. 
Locality: Station 3937, vicinity of Laysan Island, 130-148 fathoms, white sand and small shells; 

bottom temp. 83'; 1 specimen, type no. 21143, U. S. National Museum. 
This speciss differs from its nearest relative, A. pectinatus, in the following respects: Character of 

abactinal paxillre, those of pectinatua having more numerous, shorter spineleta; disposition of papule; 
character of spines on inferomarginals; character of adambulacral armature, that of pectindua being 

F.C.B.1903, Pt.3--16 
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arranged in 3 distinct series of 3 each, the spinelets of the 2 actinal series being flat, rather short, with 
expanded, roundly truncate tips; armature of mouth plates; size of actinal interradial areas, and num- 
ber of actinal intermediate plates, these being less numerous in pectinatus. The present species may 
be readily distinguished from other known Hawaiian forms by the presence of an oblique comb of 3 
or 4 comparatively short, appressed, close-set spines on the sides of the inferomarginal plates, and by 
the presence of a small, erect spinule on all the superomarginals. 

Astropecten pusillulus, new species. 

P1. I, fig. 3; pl. 11, figs. 4, 4a-b. 

Rays 5. R=33 mm.; r=6.5 mm. R=5r. Breadth of ray at base (between first and second 
superomarginals) 6.5 mm. 

Rays long, slender, delicate, flexible; tapering from a narrow base to a blunt point. In  many 
specimens the outer half of ray has the sides.subparalle1, then abruptly tapering a t  the extremity. 
Disk small; general form depressed, but abactinal paxillar area inflated both on disk and rays. A 
slight epiproctal elevation usually present. Actinal surface slightly convex. Interbrachial arcs 
subacute. 

Abactinal integument rather thin and the paxillar area uniform and compact. Paxilla not 
arranged in definite order. Each arm is marked off from the disk by a shallow furrow in the inter- 
radius, which broadens toward the'center of the disk, and insensibly grades into its fellows of the 2 
neighboring interradii. 111 this way a stellate area isoften formed in center of disk, due to thegreater 
inflation of radial areas, and characterized by a much more compact arrangement of paxilla3. Paxilla 
decrease in size toward median radial line, extremity of ray, and center of disk, the largest being 
found, therefore, in the interradii, and the lateral portions of the base of rays. Each paxilla consists 
of a columnar ossicle, flaring a t  the base, surmounted by a single central spinelet which is surrounded 
by a peripheral row of 6 to 8 club-shaped, papilliform spinelets, each invested with a rather thick 
layer of membrane. These spinelets are a trifle longer than the basal portion of the paxilla, and 
they do not usually radiate a great deal. Smaller p a x i l l ~  on the arms have 4, 5, or 6 spinelets in the 
marginal series, and lack the central spinelet. The calcareous portion of these spinelets is slender and 
cylindrical, the nlembranous investment producing the clavate appearance. 

Superomarginal plates, 31 in number from interradial line to extremity of ray, are about as broad 
as long, except on the outer third of ray, where their length exceeds the breadth. First 3 plates are 
higher than long. They form a conspicuous, slightly rounded bevel to margin of paxillar area, tend- 
ing to become flattened on the outer half of ray, but almost perpendicular in the interbrachial arcs. 
For a considerable portion of the outer two-thirds of ray they are nearly uniform in size. All are 
uniformly covered with papilliform granules or spineleta, much larger than those of paxillae, clavate 
or sometimes slightly squamiform in shape, each spinelet invested with a pulpy sheath. No spines on 
superomarginals. Furrows between plates deep, forming well-developed fasciolar grooves. 

Inferomarginals correspond in number to superomarginals, and are placed exactly opposite to 
them. They are much wider than long, forming an even, rounded bevel to sides of actinal surface. 
They extend but slightly beyond superior series, are armed with an oblique row of 2, or in largest 
specimens, 3, short, stout, tapering, sharp-pointed spines, placed near the upper or lateral margin. 011 
the outer half of ray the series is rather nearer the aboral than the adoral margin. When there are 
3 spines, the 2 outer, or upper, are of about equal length, and considerably longer than the lowest; 
when only 2 are present, the third to sixth inferomarginals usually have an extra spinule added to the 
inner .end of tile series. 09 first inferomarginal plate, the spines are more reduced in size, and 2 
extra spines are added, while 1 is added to the series on the second and third plates. General surface 
of plates covered with papilliform " barley-corn" spinelets, similar to but larger than those covering 
superomarginals. 

Adambulacral plates with convex margin to furrow. Armature is arranged in 3 series on inner 
part of ray, but becomes reduced to 2 on the outer half. Inner or furrow series consists of 3 spinelets 
which are rather short, the middle one larger than the laterals, and slightly tapering, being flattened 
to produce a blunt-ended blade with the edge toward furrow. The 2 lateral spinelets are slender and 
tapering. The 3 spinelets of the second aerie8 are associated with the furrow series on the proximal 
plates in large specimens. Secondand third (actinal) series consist of 2 tapering and pointed spinelete 
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each, but toward the iniddle of my the outer series becomes reduced in size, finally to an odd spine 
which persists on a few plates, and eventually disappears at  about the middle of ray. Second series 
persists to tip. I n  the majority of specimens, on the inner part of ray the actinal spines are grouped 
into a very definite pedicellarian apparatus, conical in shape. These may be confined to plates of the 
basal third of ray, or may extent1 to the limit of the outer actinal series. Rarely on the outer portion of 
ray a few of the plates have the furrow and second series loosely grouped into a similar apparatus. 
On innermost plates bearing the actinal pedicellaria an odd actinal spinelet is present. Sometilnes 
there are 5 or 6 actinal spinelets instead of 4. 

Actinal interradial area almost absent. There are about 4 small intermediate plates, each of 
which bears a 4-valved pedicellaria, similar to, but: slightly smaller than those of the adambulacrals. 

Mouth plates rather small, elongate, and narrow, with relatively short armature consisting of a 
superficial series of 10 stout, short, tapering, pointed spinelets, arranged along the edge of the inedian 
suture; snbequa1,'except the 2 or 3 outermost, which are smaller, and the innermost, which forms with 
that of the adjacent plate a pair of longer, tapering, pointed teeth,'directed toward actinostome. The 
spinelets of the superficial series are often blunt. A marginal series of 5 to 8 shorter, pointed spineleta 
is placed a t  a higher level, facing the ambulacral furrow. These are either directed outward into 
furrow, or are appressed against the base of the innermost spinelets nf the  superficial series. Con- 
siderable variation exists among the specimens in regard to the details of armature, such as the num- 
ber and shape of spinelets, as well as their relative sizes. 

Madreporic body small, partially obscurecl by paxillre, and situated a little less than its own 
diameter distant from the margin. Striations coarse and rather few in number. 

Color in life: Paxillar area dull olive brown, the marginal plates dull pinkish yellow, or straw 
color; actinal surface very pale straw yellow. ., 

Young: The smallest specimen taken (station 4181) has R=7 mm., and r=2.25 mm., and 
besides having relatively shorter arms than the larger examples, differs in details of ornamentation. 
The paxills lack the central granule, there being about 4 or 5 granules spaced around the margin of 
pedicel. Inferomarginals have but 2 spines. The furrow series of adambulacrals is relatively more 
conspicuous than in the adult, and the central spinelet is less different from the 2 lateral ones. On 
first adambulacral plate there are 4 actinal spinelets, 3 of which form a pedicellaria. On second and 
third plates there are 3 spinelets each, and beyond this point, only 2. A very prominent epiproctal. 
elevation is present. All stages between this and the adult are represented i n  the  collection. 

Locality: Type (no. 21144, U. S. National Bfuseum) from station 4116, northwest roast of Oaku 
Island, 241-282 fathoms, coral sand and foraminifera; bottom temperature 48.8'. Astropeclcn 
pusilblus was taken in greatest abundance off the north coast of Maui, in from 220 to 253 fathoms, on 
gray sand. Nearly 650 specimens have been examined. The following is a coinplete list of the 
stations: 

Record of localitie~. 

Locality. ( Depth. I Nnturc of bottom. 

The present species is characterized by its small size, slender rays, unarmed superomarginals, and 
the character of its paxilla and adambulacral armature. It appears to be very &tinct from any 
described form. 

3865 

3918 
4044 
4046 
4048 
4082 
4083 
4084 
4085 
4096 
4116 
41811 
3472 

Northeast a proach to Pailolo cha~inel between Maui and 
Molokai isLnds. 

South coast of 0 1 t h ~  Island ..................................... 
West coast of Hawaii Island.. ............................... ..... do.. ......................................................... ..... do.. ......................................................... 
North coast of Maui Island.. .............................. .... . ..... do.. ........................ ..-. ............................ ..... do ........................................................... ..... do ........................................................... 
Northenst approach to Pailolo cllnnnel.. ....................... 
Northwest coast of Ouhu Island ................................ 
Vicinity Kauai Island? ......................................... 
South coast of Oahu Island.. ................................... 

256'288 

?94-267 
138-198 
199-147 

374 
220-238 
238-268 
263-267 
267-283 
272-286 
241-282 
811-7717 

195 

Fine volcanic sand, and rocks. 

White sand and mud. 
Fine gray sand. 
Coral sand forciminifera. 
Fine gray sand, rocks. 
Gra mnd. 

s o .  
Fine saud. 
Sand,shells. 
Fine gray sand. 
Coral sand, foraminilera. 
Probably an error for 4081. 
Fine white mnd. (Cruise of 1891.) 
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Astropecten productus, new species. 

P1. 11, figs. 5, 5n-5f; pl. IV, figs. 1-3. 

Rays 5. R=183 mm.; 1-19.5 rnm. R=9.3 r. Breadth of ray at base, opposite first supero- 
marginal, 23 mm.; opposite fifth superomarginal, 25 mm. Width of ray 1 centimeter from tip, 10 
mrn. Height of ray at base, 10 mrn. 

Size large; rays long, rather slender and flat; disk relatively very small, the minor radius being 
less than the width of ray at base. General form depressed, flat. The rays taper very gently to 
a blunt extremity, and on the outer portion the sides appear almost parallel when viewed from 
above. Most of the rays are constricted at the base, so that the widest portion is at the fourth or fifth 
superomarginal plate. Interbrachial arcs are very acute. Abactinal surface plane; actinal surface 
convex, with broadly beveled margins. 

Abactinal paxillar area is uniform and moderately conlpact on disk, but often rather open on the 
rays, since the spinelets of the small paxillz frequently do not radiate to any extent. In  speci~nens 
where the paxilla are all expanded like flowers the general appearance is compact. Paxillae are 
arranged in rather regular transverse rows at base of ray, except along the medioradial line. On 
outer half of ray these regular series are confined to a narrow border adjacent to the superomarginal 
plates. No regularity on disk. Each paxilla is surrounded by about 6 papulse in a hexagonal series. 
The latter are absent from the medioradial line of ray. The paxilla: are largest on disk and a t  either 
side of medioradial areas. Each consists of a short cylindrical ossicle, flaring at, the base, flat-topped, 
sometimes elliptical in section, surmounted by acentral group of 7 or 8 slender spinelets, which are 
surrounded by a marginal row, more or less irregular, of from 12 to 16. On outer third of arm paxillz 
are smaller, but the spinelets decrease only a trifle in number, the average being about 10 in marginal 
series and 4 or 5 in the central group. Scattered among these are atill smaller paxillae with 7 or 8 
marginal spinelets and only 2 or 3 central ones. The spinelets are two-thirds as long as the supporting 
pedicel. 

~u~eromarginal  plates, about 90 to 92 in number from interradial line to extremity of ray, form 
a well defined, conspicuous, and uniform border to paxillar area. Except for the first 8 or 10 plates 
they lie entirely on the abactinal surface. The inferomarginals with their prominent spines form the 
edge of the ray as they project laterally beyond the superomarginals. In  the interbrachial arcs the 
superomarginals for a short distance form a rounded bevel to the margin. They decrease very 
gradually in size toward the extremity of ray. The length equals about two-thirds the width. 
The plates are set obliquely, as to their transverse vertical axis, so that their aboral margin slightly 
overlaps the adoral of the succeeding plate. The aboral margin is curved, and is armed with a series 
of 4 (varying to 3, 5, or 6) short, stumpy, sharp, squamiform spinules, evidently modifications of the 
squamiform spinelets which cover remainder of exposed surface of plate. In the fasciolar grooves 
between plates the papilliform spinelets are slender, becoming gradually thicker, then flatter, toward 
the aboral margin. In dried specimens, after the membrane has disappeared, this graduation in size 
is even more evident, but the spinelets no longer appear papilliform, owing to the absence of an 
organic investment. On the first 2 superomarginals oue of the spinules is enlarged, becoming 
conical and erect, but it is not conspicuous. Terminal plate fairly conspicuous, bifurcate a t  base, blunt, 
grooved on lower surface. 

Inferomarginals, which correspond in number to superomarginals, are very wide in proportion to 
length (3.5 to 4.5 : 1)  and form a broad even bevel to the margin of the actinal area. The upper end 
of each plate extends beyond superomarginals, is strongly tumid, and the series forms the margin of 
the ray. The inner or lower end of the inferomarginals slightly overlaps the outer end of the 
adarnbulacral plates. Armature of each inferomarginal plate consists of numerous spines of various 
sizes, which may be roughly divided into two series: (1) Along the aboral edge of each plate, 
extending from the extreme inner to the upper or abactinal tumid end, is a row of from 10 to 14 
spines and spinules. The uppermost spine surmounts a slight boss on the abactinal tumid end of the 
plate and is large, flat, leaf-like, lanceolate-acute, or oblanceolate-acuminate, about 6 to 7 mm. in 
length, by 1.5 to 2 mm. broad. These blade-like spines are very conspicuous, and form a regular 
series along the side of the ray, resting with their flat side upward. Following these, on the very 
edge of the ray, are 2 sharp, slender, slightly flattened spines, the upper usually the longer, being 
about two-thirds to seven-eighths as long as the heavy lateral spine. Occasionally there are'3 in the 
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group. I n  a series below these, extending to the lower (inner) end of plate, are from 7 to 11 spines 
and spinules similar to the 2 just described except in size. Of these the 2 or 3 following the lateral 
spines are short, and then come 5 conspicuous, slender, tapering, sharp-pointed spines, increasing in 
length toward the innermost, which is about 5 mm. long, and is situated a t  the inner end of plate. 
Between any two of them there is usually a short spinule, about one-fourth to one-third their length. 
Occasionally there is an odd spine, set out of line with the above series, toward the median line of the 
plate. (2) The second series of spines forms a semicircular row about the adoral side of the large flat 
spine, and the lower (inner) end of the series abuts against the regular aboral series, just below the 2 
slender marginal spines which accompany the big one. Two spines of this series are placed in an 
oblique row between the flat spine and the supwomarginal plates. Immediately adoral to the large 
spine are 1 or 2 short spinules, and then between these and the regular aboral series 5 to 7 slender, very 
sharp, tapering spines, forming a graduated series which merges into the regular transverse series as 
described above. All are closely appressed to the base of the flat spine. The abactinal surface of each 
inferomarginal is covered with papilliform spinelets similar to those investing the superornarginals, 
while the actinal surface is crowded with stouter, clavate, papilliform spinelets, each sheathed with a 
thick, pulpy investment. They become slightly larger toward the lower end of the plate. 

Adambulacral plates numerous, separated by wide sutures and with an angular margin to furrow. 
Armature composed as follows: (1) A furrow series of 3 long, slightly tapering, round-tipped or 
truncate-spines, the median of which is longest and stoutest; all are compressed, especially the median, 
which is saber-like; on the basal portion of the ray usually stand 2 of the actinal spines, one a t  either 
end of the furrow series, these, however, shorter and placed behind the lateral furrow spines. 
(2) Spines of the actinal surface of plate in  3 irregular longitudinal rows of 3 (or 2) each. The median 
spine of each series is usually flattened and roundly truncate at  the tip, tlle 2 laterals tapering and 
much smaller. Behind the 3 series of actinal spines are 3 to 6 smaller spinules or spinelets, irregularly 
placed, on the outer end of the plate. The actinal spines, especially the smaller, are invested with 
a sheath of pulpy membrane, which greatly increases their thickness. On a dried specimen these 
same spines are slender, cylindrical or slightly compressed, and exceedingly fragile. 

Actinal intermediate plates, few in number (8 to lo),  are very small and confined to the incon- 
spicuous interradia1 area, which does not extend beyond first inferomarginal. The interradial area 
forms a triangle the sides of which do not exceed 5 mm. The plates are covered with spinelets simil.ar 
to those of the inferomarginals. 

Mouth plates are narrow and not prominent actinally. Armature consists of a marginal series 
of stout, flattened, blunt spines, 4 of which are arranged in a graduated series on the inner end of the 
plate, the 2 nearest median suture being largest, and the combined series of the 2 companion plates 
form a llorizontal fan-shaped series. The marginal series, reduced in size, is continued for a short 
distance along the edge of the plate adjacent to first adambulacral. On actinal surface a superficial 
series of blunt or pointed, flattened spines extends from end to end of plate along the lnedian sritural 
margin. Between this and marginal series is an intermediate row of 8 or 10 spines which extend about 
two-thirds the distance to outer end of plate and are graduated in length, the longest being innermost. 

Madreporic body of medium size, situated nearly midway between the margin and center of disk. 
Striations not conspicuous. 

Color in life from immature specimens: Abactinal paxillar area deep vinaceous cinnamon (except 
paxill~e crowns, which are lighter pinkish buff), shading to cinnamon a t  tips of arms. Marginal plates 
buff; large flat marginal spines rose pink. Actinal surface whitish. Color in  alcohol dull light brown. 

Variations: The chief variations in this species are in minor details of spinulation of the actinal 
surface of inferomarginals and the relative length of the arms. All tlle arms of a single specilnelr 
are not always exactly the eame length. If the minor radius be taken as a unit, the rays of the type 
are 9.5, 9.3, 6.2. Another specimen of about thesame size varies as 8.25, 9.5, 9.3, 8.1, 9.5. The average 
length is always well above 9:1, while one example has an arm as long as 10:l. The armature of the 
inferomarginal plates is, as a rule, more robust toward the base of the ray, particularly in respect to the 
actinal series of spines. I n  some specimens the spines on the basal plates are subequal in length, 
there being, instead of 5 large spines with small intermediate spinelets,-about 7 p r  8. Uaaally, ho\v- 
ever, the formula already described holds true. 

Young: A single half-grown individual (lt=85 Inin.; r=10 mm.) differs from the fully adult in  
having slightly shorter arms and more prominent spinules 011 superomarginals, there being one on 
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each plate relatively more enlarged than in the adult. The lateral lamelliforni  pines are slightly nar- 
rower, and there are no enlarged spinelets between them and the superomarginal plates. I n  fact, the  
whole of the second series of inferomarginal spines is reduced in size and number. 

Localities: Type (no. 21145 U. S. National Museum) and 10 specimens from station 4102, Pailolo 
Channel, between Maui and Molokai islands, 122-132 fathoms, fine gray sand and foraminifera; bot- 
tom temperature, 59.7O. One immature specimen from same locality, station 4101, 143-122 fathoms, 
cortl sand, shells, foraminifera. 

This remarkable and aberrant Aslropecten is especially characterized by its large size, long, flat 
rays, very s~nal l  disk, and regular longitudinal series of leaf-like marginal spines. I t  is quite 
different from any species heretofore described. Owing to the relatively small size of the disk, the 
species is very fragile a t  the junction of the arms and disk. Several specimens have a considerable 
portion of one or two of the arms regenerated. 

Astrogecten callistus, new species. 

P1. VIII, fig. 3; p1. rx, figs. 4, 4a-4cl; pl. XI,  fig. 2. 

Rays 5. R=55 mm.; r=12.5 mm. R=4.4 r. Breadth of ray a t  base (between second and third 
superomarginal), I2 mm.; between fifteenth and sixteenth, 7 mm. 

Disk of medium size; rays long, rigid, tapering, narrow, sharp. Interbrachial arcs rounded. 
General form depressed. Actinal surface subplane, most prominent a t  mouth angles; abactinal surface 
subplane to very gently convex; capable of very slight inflation. The rays are characterized by 
subvertical sides, and they taper most In the basal third, and only very slightly in the outer half, 
giving a peculiarly attenuate appearance. The terminal plate is large, subcylindrical, and the tip of 
ray is usually bent upward. 

Abactinal paxillar area is compact and well defined to tip of ray, decreasing in width in  proportion 
to ray. Paxilla: are large and close set, largest in interradial areas and a t  base of ray, conspicuously 
decreasing in size toward the center of disk, and much rnore gradually towartl tip of arms. Each 
paxilla consists of a rather low, cylindrical pedicel, nearly flat-topped, surmounted by a central group 
of spaced granules, stout, round-tipped, and varying in number from 3 to 8, or even 10. The central 
3 or 4 are largest. This group is surrounded by a peripheral radiating series of 18 to 20 smaller, 
slender, clavate spinelets or elongated granules, the whole very regular and elegant in appearance, 
and much resembling a composite flower. I n  the largest specimen (R=64 mm.) there are a s  many as  
24  pinel lets in  the marginal series, and 12 to 15 in the central group. On disk the pedicels are some- 
times elliptical in  section, and usually so on the radial portions of the rays. The pedicels areexpanded 
into a fairly large, stellate base. These plates, which are close together and which are joined by their 
lobes, are generally circular or subhexagonal in contour, the processes, about ti in number, being short, 
abrupt, and round-tipped. The latter impinge upon neighboring plates, the papult-c passing through 
the interspaces between them. The papult-c are single, and are disposed generally over the abactinal 
surface. 

Superomarginal plates, about 40 in number from the median interradial line to tip of ray, are 
rectangular, about as high as broad, except in interbrachial arc, where the plates are confined almost 
entirely to the side of ray, to which they for111 a uniformly arched margin. The exposed surface of 
the plate is very slightly convex along its transverse axis, and with regard to the longitudinal axis the 
plates form a very even arc. They are devoid of spines, and are covered with rounded, subconical 
granules, largest a t  upper end of plate, becoming papilliform in grooves between the exposed surfaces 
and a t  lower end. I n  the largest specimen 1 or 2 of these granules are enlarged on the marginal angle 
of ray, but they are quite inconspicuous. 

The exposed surface of each inferomarginal, like that of s~peromar~ina l s ,  is separated from its 
neighbors by a fasciolar groove, and there is also a conspicuous groove between the upper and lower 
series, seen when the ray is viewed from the side. On outer third of ray the 2 series of marginal 
plates do not always exactly correspond, but there is considerable variation i n  this respect. Infero- 
marginals encroach scarcely more on the actinal surface than do superomarginaIs on the abactinal, 
except in interbrachial arc. They for111 an arched bevel to the margin of actinal area, and in some 
specimens extend just a trifle laterally beyond superomarginals. Each plate bears a row of 3, often 4 ,  
short, flattened, tapering, pointed spines, disposed along the median transverse line of the plate. 
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These spines are usually subequal, or the median slightly the longest, but occasionally near base of 
my the uppermost spine is hardly half as long as the second. There are often 4, and rarely 5, spines 
on tlle first few plates, and the innermost spine is near the inner end of the plate, the others being 
subequally spaced. On outer portion of ray there is considerable irregularity in the spines, the 2 
upper often being nlacetl in a longitudinal or oblique series near together, separated from the inner or 
third spine. Inferolnltrginal plates are further covered with small, papllliforni spinelets, those on the 
upper end of the plate similar to granules of atljaceilt portion of superomarginal. They increase in 
length toward the inner end of the plate, where they are much larger. 

Adainbulacral plates with convex margin to furrow. The armature consists of 5 long, flattened, 
slender, round-tipped spines disposed in'a fall-shaped series. The median spine is longest, somewhat 
saber-shaped, but round-pointed, and the lateral spines, ~vhich form a graduated series a t  either side, 
present their flat sides to furrow. The laterallnost furrow spines are really the lateral nlelnbers of 
the first actinal series of 3, the central spine of which resembles the laterals. On the outer end of 
plate is a longitudinal series of 3 or 4 usually considerably shorter spines. When there are but 3 the 
spines average slightly larger. The armature as a \\.hole has an expanded character resembling 
Aatropecten in general. 

Mouth plates are small but prominent actinally, with a numerous armature regularly arranged. 
Marginal series consist of 6 flattened spinelets, of which 2 are placed at  the inner angle as teeth, and 
4 form a graduated series along the edge of the plate toward furrolv. Marginal series is continued 
along the edge of plate adjacent to first adambulacral as a row of numerous, shorter, and much slen- 
derer spinelets. The actinal surface bears a superficial series of about 15 slender, tapering spinelets 
placed along suture margin and increasing in size toward the teeth. A parallel series of 8 or 9 similar 
spinelets extends along sorface of plate between marginal and superficial series, but this is lacking on 
the inner third of plate. 

Actinal interradial areas are rather small; paved with fairly large, irregular, overlapping plates 
arranged in more or less regular series extending from inferomarginals to adambulacrals. These 
intermediate plates extend in a single (longitudinal) s-eries nearly half the length of ray or to fifteenth 
inferornarginal, but the outer plates are very rudimentary. I n  the interradial areas the plates may be 
described as rudely shield-shaped, or oval, with a notched border. There is a prominent keel on the 
artinal surface of each, estending lengthwise of plate (interradially), and this keel forms a beak a t  
tho inner end of each plate, overlapping the outer edge of the adjarent plate. The plates consequently 
imbricate, and this is more pronounced in the large than in the small specimens. Armature consists 
of a series of radiating, *lender spinelets of different lengths, placed in a peripheral irregular series 
about the keel. These spinelets are about the size of those covering the inner portion of inferonlar- 
ginals. There is also a central enlarged, tapering spinule or group of 3 to 6 spinules, all forming a 
very ornarrlental paxilla crown on the keel. Those plates adjacent to the adambulacrals have rather 
larger spinelets than the others, and on ray their armature is arrangeti in a radiating coordinate group. 
Usually the marginal spinelets on the outer side of the keel of all the plates are conspicuoasly the 
longest. These peripheral spinelets project over rather wide fasciolar furrows, bet\veen the carinations 
of the plates. 

~u~)erainbulacral plates are present, well developed on basal half of series but rudimentary beyond 
the middle of ray. Tube feet are conical, without sucking disks. Anal pore present, minute. 

Color in life nearly white, except the tips of the rays and a slnall area in the interbrachial arc 
on abactinal surface, which are carmine to bright vermilion or orange vermilion. The interbrachial 
area is triangular or crescent-shaped and the central portions of the paxillzc are uncolored. 111 alcohol 
all the red disappears. 

Variations: The variations are all of a minor character and are mostly due to age. Aside from 
this, however, some difference is apparent axnong the specimens in the relative width of the inter- 
brachial arc and consequent tenuity of arms, but this seems due to the degree of inflation of the 
paxillar area. There is one specimen with 6 rays. 

Young: The smallest epecimen (It = 5 mm., r = 3 xnm.), from the stomacl~ of a n  adult, is quite 
different in  general shape, the disk being large and the rays short and broad. Actinal intermediate 
areaa are already pron~inent and the spinelets of actinal and granules of abactinal pasillze fewer in 
nun-.her. Mouth plates have but 2 series of spinelets, nlarginal and sklperficial; no inferomarginal 
spines. Adambulac-ral armature much as in adult. Most of the stages intermediate between this and 
the adult are represented. 
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Localities: Type (no. 21146, U. S. National Museum) from station 4079, north coast of Maui, 
143-178 fathoms, gray sand and foraminifera; bottom temperature 60.8". Taken also a t  the following 
stations: 

Record of locnlzties. 

Station. / Locality. 1 ~ e p t h .  ( ~ a t u r e  of bottom. 

This species is distributed, therefore, from Laysan to Hawaii, and its vertical range varies from 
169 to 233 fathoms (31 specimens). 

Young ophiurans, and a young of the same species were found in the stomach of this starfish. 
This species is very abnormal dstropecten, if indeed i t  belongs in  that genus at  all. The actinal 

interradial areas are well developed and are paved with strongly imbricating plates, while the infero- 
~nargirials are relatively narrow for the genus. The general habit recalls Tethyaster stihinernais of the 
Mediterranean region, although the disk is smaller. The superambulacral plates are less well 
developed than in typical Astropecten, and the plates forming the bases of the paxillw are lobed. 
An anal aperture is present. This, however, has been found in Astropecten a~nericunus by Verrill. 
Astropecten mesactus Sladen has fairly large interradial areas, but differs considerably from this species 
in  proportions and details of structure. 

Prof. Verrill has exaniined a specimen and believes it  to be an Astropecten. 

3810.. .... 
3835.. .... 
3957 ...... 
4044. ..... 
4015.. 
4079.. .... 
40 MI... 
4114.. .... 

Qenns CTENOPHORASTER, new. 

Type Ctenoplioraster hawaiiends, new species. 

Size large. Disk relatively very small. Rays long, narrow a t  base, and tapering to a blunt 
extremity. General form depressed, flattened. 

Marginal plates of both series with well-developed ridges separated by deep, narrow, fa~ciolar 
channels. Superomarginal plates devoid of spines or any enlarged spinules or tubercles. They are 
rnuch wider than high (except for a short distance in  interradial arc) i n d  are flattened, being confined 
almost entirely to the abactinal surface. Inferolnarginals are very wide, extending laterally beyond 
superomarginals, armed with 3 oblique lateral series of numerous close-set, slender spines, which are 
continued toward the inner end of plate as a double series. 

Abactinal area with large paxillz, the pedicels of which are stout, cylindrical, and close-set, their 
bases flaring slightly to form roundish plates. Integument tough. 

Actinal interradial areas fairly large, considering the reduced ~ i z e  of the disk, paved with round 
plates, which extend as a single series between inferomarginals and adambulacrals nearly to tip of ray 
(fifteen-sixteenths of total length). They are armed with a diverging group of numerous stout, blunt, 
tapering spinelets, and on disk each plate bears an enlarged, slender, central spinule surrounded by 
2 to 5 shorter ones, the periphery of the tumid plate being adorned with a single series of numerous 
papilliform spineleta 

Armature of adambulacral plates consists of a furrow series of 4 or 5 spines, followed by 3 series of 
3 or 4 spines each, on actinal surface. All are stout but slender, the furrow series being slightly 
flattened. 

Well-developed and stout superambulacral plates are present. Anlbrllacral furrow narrow, deep, 
with almost perpendicular sides, the margin being slightly overhung by the adambulacrals. 

Madreporic body small, situated rather nearer margin than midway between i t  and center 
of disk. - 

This genus is next to Astropecten, from which i t  differs in  having a single series of small inter- 
mediate plates interposed between the adambulacrals and the inferomarginal plates. Its long rays, 

South const of Oahu Island.. ................................... ................................ South coast of Molokai Island.. 
Vicinity of Laysan Islnnd ..................................... 
West coast of Hawaii Island.. ................................. ......... do.. ......................................................... 
North coast of Maui Island .................................... ........ do.. ......................................................... 
Northweat coast of Oahu Island.. .............................. 

Fathoms. 
211-5s 
169-182 
220-173 
233-198 
198-147 
143-178 
178-202 
164-196 

Fine coral sand. 
Fine brown sand and mud. 
Fine white sand. 
Fine gray sand. 
Coral sand, foraminifera. 
Gray sand, foraminifera. 

Do. 
Coral sand. 
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generally flattened form, very small disk, and the low, broad superomarginals confined almost entirely 
to the abactinal surface give the form a different facies from ds1ropecte)t. The broad, band-like 
inferornarginals and the adambulacrals are much like Astropecteia, although the armature of the 
former is very different from any species with which I am acquainted. 

Ctenophoraster hawaiiensis, new species. 

P1. 111, figs. 1, la-le; pl. v, figs. 1, 2; pl. VI, Agu. 1, 2. 

Rays 5. R = 150 mnl.; r=22 mm.; R = 6.8 r. Breadth of ray at base (between third and 
fourth superomarginals) 27 mm; dorso-ventral dimension of ray at base 10 mm. 

Raps long and moderately slender, very gently tapering from a narrow baee to a blunt extremity. 
Disk small. General form decidedly flattened, the sides of arms being low and rounded. Abactinal 
surface plane; actinal surface gently convex, with a very broad even bevel to the sides. Interbrachial 
arcs acutely rounded. 

Abactinal paxillar area is compact, the large paxilla being arranged in regular transverse rows 
along the marginal portion of the area, these series beconling interradial in the interbrachial arc. 
Along median radial line of ray the paxilla are smaller, crowded, and not arranged regularly, so that 
a very distinct narrow area is seen running from tip of ray nearly to disk. Pasills are more compact 
in the center of disk than at sides. The largest paxille are found in the interradial areas near, but 
not precisely at, the center of disk, while the largest on the rays are about midway between the 
median radial line and margin. Each paxilla consists of a stout conical pedicel, flaring at base and 
summit, surmounted by a variable number of much shorter papilliforln spinelets, either united into a 
compact group, or with marginal series radiating. The larger paxills have 20 to 28 spinelets in a 
central group, surrounded by the same number in a marginal series. A typical large paxilla of the 
arm possesses about 15 or 16 spinelets in a peripheral series, and 12 to 14 in central group; one from 
the median radial line, 8 to 10 in peripheral series, and 3 to 5 in the central group. Papulse numerous, 
large except along median radial line, where they are small. 

Superomarginal plates, 60 in number from the interradial line to extremity of ray, are much wider 
than high, except in interbrachihl arc, and encroach conspicuously upon paxillar area, forming a 
rather flat border. Inferomarginals extend beyond superomarginals, and define margin of ray. The 
latter are wider than long, especially the first 3 plates, which are only about half as long as the others 
and form a perpendicular or slanting wall to the interbrachial arc. Surface of plate is covered with 
papilliform granules becoming spinelets in the well-developed fasciolar grooves; no enlarged spines or 
tubercles are present. 

Inferomarginals correspond in number to superomarginals; short (2 mm.) and very wide (10 min.), 
appearing as bands, stretching from actinal intermediate series to margin of ray, and forming a broad, 
slightly rounded bevel to border of actinal area. Upper or outer end of each plate extends laterally 
beyond the superomarginals, and is tumid for the reception of spines. Armature consists of many 
slender spines and spinules, with still smaller spinelets, grouped into 3 (rarely 4) obliquely transverse 
curved rows on the outer end of the plate. These series encroach slightly upon the actinal surface of 
plate, where they merge into 2 irregular transderse rows along the aboral margin, ~vhich are continued 
to the innermost end of the plate. (See diagram pl. 111, fig. le.) Of the three outer or lateral series, 
the first, that situated nearest median line of plate is largest, consisting of 7 or 8 slender, slightly 
curved, tapering, pointed spines, which are closely pressed to the side of my and overlie the other 2 
series (pl. 111, fig. la). The upper 3 or 4 spines are on the abactinal surface. The second series is 
arranged parallel to the first, and consists of 5 to 7 dmilar but slightly smaller spines, while the third 
series has only 4 spines, still smaller, and arranged along aboral margin. The 2 longer series of actinal 
spines are somewhat irregular. That nearest the median line of plate consists of 5 to 7 slender flat- 
tened, blunt spines, about the size of those of first series of marginal spines, with which this may be 
considered continuous. These spines are turned upward or outward, are closely appressed to ray, ant1 
usually lie crowded in the furrows between adjacent plates. About the base of each, on the udoral 
side, is a cluster of spinules, 1 to 4 to each spine. These increase in size toward tJle inner end of the 
plate, being about one-third to one-half as long as their adjacent spines. There is usually an odd spine 
a t  the inner end of plate, in the median line just adoral to the lowerlllost spine of the regular series. 
Both are usually sharp. The second actinal series consists of a number (about 7 or 8) of spinules 
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irregular as to length and position, scattered along the aboral margin below the inner marginal series. 
They ate wholly covered by the rnuch larger spines of the first series. General surface of plate is 
covered with papilliforill spinelets, crowded, becoming slenderer in  the deep fasciolar grooves. 

Adambulacral plates, wider than long, have a convex margin to furrow. Armature as follows: 
(1) A furrow series of 3, with which are associated the lateral spines .of the first actinal series, making 
usually 4 or 5 spines on the margin. The median spine is stoutest, most flattened, the 2 laterals 
decreasing in length and forming a palmate series. The furrow spines proper are truncate or round- 
tipped, tapering and cwmpressed, the edge being toward furrow. The median spine reaches quite 
across the farrow. (2)  Actinal surface bears 3 or 4 longitudinal series of tapering spines, decreasing 
in length toward the outer end of plate. The first, or inner, 2 series have about 3 spines each, while 
the outer 2 com~nonly hare 4, although there is much irregularity. The spines of the inner 2 series 
are longest, and are slightly flattened, the broad side to furrow. 

Opposite each adambulacral plate is a roundish intermediate plate, with a central raised tabulum, 
the series of which extends to the 55th inferomarginal or to within 12 mm. of the tip of ray (pl. 
I ,  fig. 1 .  Actinal interradial areas fairly large, considering the small size of disk, and paved with 
round plates like those of the rays. There are about 16 of these plates, omitting the series adjacent to 
the adambulacrals, and they do not extend beyond the second inferomarginal. Intermediate plates of 
ray are armed with a radiating group of 15 to 18 blunt spiuelets, resembling the papilliform spinelets 
of inferomarginals but larger. Rarely a central spinelet is enlarged. I n  interradial areas each plate 
bears a conspicuous, bluntly pointed, tapering spinule, about which are grouped 2 to 5 shorter spinelets. 
Surrouuding these is a peripheral series of numerous, still shorter, papilliform, slender spinelets, 
radiating to form a rosette, the whole armature surmounting the central tabulum of the plate and 
forming a very ornamental paxilla-crown. On those intermediate plates adjacent to adambulacrals 
the armature is the same as on ray, except for the presence of 1 or 2 larger central spinelets. 

Mouth plates are rather prominent, bent inward toward actinostome. At the inner angle there 
are 4 heavy, slightly flattened, blunt spines, placed in a perpendicular comb, the largest nearest 
mouth, and the series of companion plates are close together, forming a double phalanx a t  each mouth 
angle. This series is continued toward outer angle of plate as a row of stout, slightly flattened, blunt 
spinules, along the margin of suture. They are all much smaller than the inner teeth, and become 
slenderer and weaker as they approach the outer end of plate. Marginal spinelets small, flattened, 
rounded or truncate a t  tips, extending in a perpendicular series along border, subparallel to the 4 
"teeth," and appressed to an intermediate row of spinelets. Between marginal arid superficial series 
are 3 parallel intermediate series, the one nearest teeth slightly larger than marginal spinelets. These 
3 intermediate series are continued toward the outer end of plate as slender and longer spinules forin- 
ing a bristling armature to actinal surface. A deep fasciolar groove intervenes between the mouth 
plates and adjacent adambulacral, and that surface of the former s l ~ i c h  forms the side wall of groore 
is covered with minute papilliform spinelets. Superambulacral plates well developed. 

Madreporic body small, situated slightly nearer margin than midway between i t  and the center 
of disk. Ridges are rather coarse, having alternate ewellings and constrictions, and cross the plate 
interradially in direction. 

Color in life unknown; in alcohol dull brown. 
Locality: Station 3935, vicinity of Laysan Island, 57 fathoms, white sand, broken shells, coralline; 

bottom temperature 71.1'. Type no. 21147, U. S. National hTuseuni. 
This species may be distinguished by its long rays and generally flattened form, by the unarmed 

superomarginal platesconfined almost entirely to the ahactinal surface; by the broad, bafid-like infero- 
marginals with t i~e i r  numerous small spines; and especially by the series of intermediate plates between 
the adambulacrals and inferomarginals. The species has the general facies of a flat, long-rayed 
A~tropecten, wit11 acutely angular yet rounded margin to rays. I t  is sufficiently unlike Astropeclen, in 
the presence of a series of actinal intermediate plates on the ray and in the character of iriferomarginal 
armature, to warrant its segregation from that much overburdened genus. 
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Oenaa TBITONASTER, new. 

Type Trito?~aster eraapedotus, new species. 

General form flat and depressed; disk of medium size; rays 5, moderately long, tapering gradually 
from a rather broad base to a pointed tip. 

Superomarginal plates much smaller than inferomarginals, especially on the outer part of ray; 
confined chiefly to abactinal surface; first 10 bearing weak spinules on the abactinal (=inner) edge. 
Irlferomarginals very tumid, each bearing a transverse comb of 4 to 7 long, slightly curved seta-like 
spines, and, except in interbrachial arcs, defining ambitos. Fasciolar groove a t  bottom of each broad 
sulcus between 2 inferomarginal plates, or rather between the summits of their tumid portion, shallo~r, 
not specialized, packed with minute spinelets. Covering of marginal plates delicate papilliform spine- 
lets, giving a velvety texture. 

Abactinal integument thin, capable of being inflated; covered with small paxilll-e which are 
arranged in regular rows a t  sides of arms and disk. Those of the rrledian radial portion of arms and 
center of disk without regular arrangement, and slnaller and not uniform as to size. Bases of paxillz, 
or abactinal plates, are of different sizes, roundish, and spaced. Papular pores conspicuous, arranged 
irregularly about the plates, and in 2 series between the lateral abactinal rows of pasillz, to mhicll 
region they are confined on the outer half of ray. Actinal interradial areas small, paved with small, 
roundish plates, a single series of which extends far along ray, but beyond the fourth inferomarginal 
these plates are only rudiments attached to edges of marginals. Actinal intermediate plates are 
covered with a compact group of delicate spiuelets. 

Adambulacral plates are marisive, with convex or angular margin to furrow. Armature consists 
of (1) a furrow series of a few stout spinelets flattened and blunt, and (2)  on the actinal surface many 
slender spinelets arranged in 5 or more irregular, longitudinal rows. TJsually about 6 of these spine- 
lets aregrouped into a pedicellarian apparatus near the inner, aboral corner of the plate. Ambulacral 
furrow wide, the tube-feet without suckers. 

S~~erarnbulacral  plates present, slender, but well developed. 
Mouth plates prominent, with about 3 series of actinal and 1 of marginal spines. Actinostome 

fairly large. 
Madreporic body moderately large, situated about its own diameter from the margin. Striations 

numerous, irregular, radiating from an eccentric point. 
This genus is characterized particularly by the structure and armature of the marginal plates. I t  

is probably nearly related to Astropecten but differs from that genus in the peculiar, very tumid, infero- 
marginal plates and the reduced superomarginals, which, on the outer part of the ray, are allnost 
abortive. The fascioles are much reduced in size and are quite unlike those of Bstropecte~a. Indeed, 
the structure of the iriferornarginals reminds one more of Persephonaster, to which the abactinal 
integument also is similar. Young of Bitonaste~. reselnbles Astropecten superficially, as might be 
expected, but the peculiar characters are greatly intensified in  the adult. The presence of a series of 
rudimentary actinal intermediate plates, between the adambulacrals and inferomarginals (really 
attached to the actinal edge of the latter), is, I believe, also a character of generic importance. 

Tri tonaster  craspedotus, new species. 

PI. v111, fig. 4; pI. Ix, Ags. I, In-k; pl. XI, flg. 1. 

Hays 5. R=6l mm; r=l2 mm. R=5 r. Breadth of ray at. base, between first and second 
superomarginals, 13.5 mm. 

Rays moderately long, flexible, fragile, tapering' continually and gradually froln base to a sharp 
point. Interbrachial arcs acute but rounded. Disk rather small. General form depressed and flat, 
the marginal plates forming a beveled edge to ray, except in interbrachial arcs, where the sides are 
perpendicular. Abactinal area subplane, thin, capable of being inflated or depressed. I n  some 
specimens i t  is often so depressed that the inner ends of the ambulacral ridges form 5 humps on disk. 
Actinal area is plane. Ambulacral furrow takes up about a third the width of ray. Tube feet in 2 
rows, conical, without sucking disks. 

Abactinal paxillar area is not very uniform in character except a t  sides of area, where the p a x i l l ~  
are arranged in regular transverse rows and are uniform as to size; nor is the area a t  all compact. 
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Along median radial area of ray and central portion of disk, paxillae are not regularly arranged nor 
uniform in size. Paxillae are small, smallest in central portion of disk, and are widely spaced, giving 
considerable flexibility to the dorsal integument. The paxillae of the regular series are rather close 
together but the rows themselves are separated by nearly twice the diameter of a paxilla. The 
p a x i l l ~  consist of a short pedicel or tabulum surmounted by from 4 to 20 very delicate, subequal 
spineleh, either coordinated into a compact group, or with outer spinelets diverging. Scaftered in 
among the larger paxillae are many small, intermediate ones, with from 4 to 10, usually coordinated, 
spineletg. The diversity in size of paxillse give to this species a very characteristic appearance. 
Papular pores are fairly large and numerous, and surround the paxillre in a series of 4 or 5; arranged 
in regular double rows between the lateral regular series of paxillae; not numerous toward tip of rays. 

Superomarginal plates, about 28 in number from interradial line to tip of ray, are very much 
smaller than inferomaginals, except the first 4 or 5 in interbrachial arc, which are only slightly 
smaller. They decrease rapidly in size toward tip of ray, much more rapidly than inferomarginals, 
the latter with their armature of long delicate spines forming the border of ray. In  interbrachial arc 
the height (or width) of superomarginals equals length, and by the ninth plate the width has so 
decreased that it equals only one-half the length. The plates further decrease to mere bands, or ossicles 
placed end to end, forming an inconspicuous border to the paxillar area (pl. rx, figs. 1 h-j) . All are 
somewhat tumid. Margin of plate toward paxillar area is slightly convex, and owing to tumidity is 
raised slightly above the level of the area. Plates are covered with tiny, uniform, very delicate, close- 
set, papilliform spinelets, giving a velvety texture to the surface. Each spinelet is slightly clavate, 
blunt. Membranous investment is invisible. The first 10 superomarginals each bear a delicate, 
tapering, sharp spinule on the inner margin, placed rather nearer the aboral than adoral end; those of 
first 2 plates short, becoming longer on following 4 or 5, then short again. All are very fragile and 
none are as long as their respective plates. 

Inferomarginals correspond to superomarginals in number, and encroach upon actinal surface 
more than do the superomarginals upon abactinal. Actinal margin of plate is convex, abutting against 
adambulacrals throughout the greater part of the ray, as the actinal intermediate plates are quite 
inconspicuous. Plates are set obliquely to long axis of ray; very tumid, the lateral portion being 
raised into a conspicuous boss, so that when viewed from either above or below the margin of ray appears 
to be deeply scalloped, the summit of the bosses being fairly acute, the sulcuses between angular. Each 
boss is surmounted by a comb of remarkably long, slender, delicate, tapering, slightly curved, sharp 
spines, appressed closely to side of ray, those of outer half of ray extending obliquely over, and resting 
on, the abactinal area. On first and second inferornarginals the tumidity is not so pronounced as on 
the rest, and the spines are shorter. On first plate there is a dorso-ventral series of 4, rather widely 
spaced, the uppermost but one being longest, which when bent upward reaches the middle of supero- 
marginal. Occasionally only 3 short spines are present. On second plate is an oblique series of 3 or 4 
spines, exceeding the plate in length, with usually 1 or 2 odd spines set close to and on aboral side of 
the 2 upper members, and an odd spine on ventral margin. On third plate is an oblique series of 4 
(3 to 7) spines, situated nearer upper margin of plate, the lowermost 3 spines being longest (3-5 mm.). 
From fourth to eighteenth or nineteenth plates the usual number of spines is 6 to each comb (5 in 
small specimens), varying on some plates to 5 and rarely to 7. Owing to the rapid reduction in the 
size of the superomarginals, the series of spines moves more and more abactinad, so that on the outer 
two-thirds of ray the bases of most of the spines can be seen when the specimen is observed directly 
from above. The longest spine is usually second from bottom of series, and the uppermost is shortest. 
The spines reach their maximum length about two-thirds the distance from base of ray, where they 
attain 7 rnm. in length (about one-ninth of R), and are fairly long to within '5 or 6 plates of the 
extremity. General surface of plates is covered with minute papilliforrn spinelets, similar to those of 
the saperomarginals, but a trifle longer on lower portion of plates. 

Adambulacral plates are massive, set obliquely, with an angular margin to furrow; slightly wider 
than long in basal half of ray; longer than wide in distal half. Armature rather crowded and some- 
what variable; in general as follows: (1) A furrow series proper of 3 long, divergiug spinelets, the 
median longest and much flattened, saber-like, the edge to furrow. The lateral spinelets are alsc 
somewhat compressed at base. With these are usually associated 2 actinal spinelets, 1 at either end 
of the series, which are really the lateral members of the first actinal series but on account of the 
extreme angularity of the furrow margin appear to belong to the furrow group, and toward the extrem- 
ity of ray the distalmost spinelet of the second actinal series also stands on the furrow margin, making 
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6 in all. (2) Actinal spinelets of plate, 15 to 30 in number, decrease in length from the furrow toward 
the marginal plates. There are 3 fairly regular longitudinal series in the inner half of plate. At base 
of ray the first series has 3 or 4 spinelets, the second 3 to 5, and the third about 4 or 5. On outer por- 
tion of ray the spinelets are rather more numerous. Besides these, on the outer half of a 
variable number of smaller spinelets, not regularly arranged. Many plates have 5 or 6 spineleG, usu- 
ally on the aboral side, arranged in a definite, conical, pedicellarian apparatus. 

Actinal interradial areas are small, paved with small, roundish plates, the series of which, in a 
rudimentary condition, extend about two-thirds the length of ray (to twelfth or fifteenth inferomar- 
ginal). In interradial areas the plates are arranged in series extending from inferomarginals to adam- 
bulacrals, and the number of series, with the number of plates in each, is as follows: First inferomar- 
ginal, 3 series, 5, 4, and 3 plates, respectively; second inferomarginal, 2 series of 2 plates; third 
inferomarginal, 2 plates adjoining sixth and seventh adambulacrals. Beyond this point intermediate 
plates become rudimentary, 1 or 2 being fastened to the lower border of each inferomarginal. Arma- 
ture consists of long, delicate, slender spinelets disposed in a group similar in all respects to those of 
adjacent portions of adambulacrals. Spinelets on those plates nearest interbrachial arc are shorter, 
resembling more nearly the spinelets of adjoining inferomarginals. 

Mouth plates are elongate, the united pair ovoid, prominent, broadest toward actinostome. 
Armature conspicuous and irregular, as follows: (1) A marginal series of about 6 short, blunt, usually 
somewhat flattened spinelets, which, with those of the companion plate, form a compact, crowded, 
fan-shaped group at each mouth angle, the angular space between the meeting series being filled with 
similar spinelets. (2) On actinal surface a superficial series bordering the suture, stout, short, flat- 
tened, with rounded, truncate or flaring, leaf-like tips, and narrowing at base; this sort condned to 
the inner half or two-thirds of plate, the outer portion of series being composed of slenderer, flattened, 
sharp spinelets. Innermost 2 or 3 spineleta of superficial series are often enlarged to form teeth (a, 
fig. 1 e, pl. IX), which are flattened, oblanceolate, blunt, or truncate. The edge of the plate toward 
actinostome is angular, like the adambulacral plates, so that the nlarginal series of 6 or 7 spineleta 
(b ,  fig. 1 el pl. IX) is also angulated, and is continued along the border adjacent to the first adambu- 
lacral as a series of weaker and smaller spinelets. Between this and the superficial series are 2 more 
or less irregular rows of similar but larger spinelets placed parallel to the former and increasing in 
length toward the inner end of plate. 

Madreporic body is fairly large, situated about its own diameter distant from margin; striations of 
medium coarseness, radiating from an eccentric point. 

Color in alcohol bleached yellowish to whitish; in life, unknown. 
Localities: Type (no. 21148, U. S. National Museum) from station 3918, 8 miles southwest of 

Honolulu, 294-257 fathoms, white sand and mud; bottom temperature 44.5'. Taken also in this 
vicinity at station 3914, 289-292 fathoms, gray sand, mud; and at station 3919, 257-220 fathoms, gray 
sand; 16 specimens taken in this cruise. Cruise of 1891: Station 3473, south coast of Oahu Island, 313 
fathoms, fine gray sand; 1 specimen. 

This peculiar species was taken only in a very limited area off the south coast of Oahu Island. I t  
is readily distinguishable by its delicate paxillar area, small supero~narginal plates, and especially by 
the remarkably tumid inferomarginals with their armature of long, exceedingly delicate, slightly 
curved spines. 

The stomach contents of several specimens included small gastropods, pteropods, ophiurans, young 
sea-urchins, ostracod and macruran crustaceans, and small worms in tubes. 

Qenae PSILASTEB Sladen. 

Psilaster Sladen in Narr. Challenger Exp., vol. v, 1885, p. 611. Type, Astropecten andromeda Milller nnd Troschel. 

Psilaster attenuatus, new species. 

P1. 111, flg. 3, Sa-d: pl. VII, flg. 4; pl. VIII, flg. 1. 

Rays 6. R=107 mm.; r=17.5 mm. R=6 r. Breadth of ray at base (between~econd and third 
superomarginal plates) 18.5 mm. 

Rays elongate for genus, rather narrow, with a relatively narrow base, thence gently tapering to 
a slender sharp extremity. Interbrachial arcs acute, but sharply rounded. Disk relatively small. 
Abactinal area plane; actinal area plane; disk capable of slight inflation. 
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Abactinal paxillar area is rather uniform in character, but not very compact, except in center of 
disk, the paxillw being spaced so that the papul~e may be detected between them. The latter are 
crowdect into rows between the regular transverse li-ies of paxillse. Along a very narrow median line 
on each ray, where paxillze are not regularly placed, the papulte are wanting, and they appear to be 
absent also from center of disk. Paxillw are rather small and decrease slightly in size toward median 
radial line, extremity of ray, and center of disk. Each paxilla consists of 2, 3, or 4 central papillifor111 
spinelets surrounded by a peripheral series of 7 to 10 similar spinelets. The latter may radiate like 
the petals of a flower, or the whole form a coordinate group. The more numerous paxillze posseEs 
about 2 central spinelets and 7 to 9 marginal ones, while the largest may have upward to a dozen mar- 
ginal spineleta. I n  specimens from off the south coast of Oahu, which differ slightly from the typcl, 
the paxillw are usually more crowded and the spinelets form a coordinate group, giving the abactinal 
surface a much more compact appearance. I n  proportion to size of animal the paxillze of these speci- 
mens are a trifle larger than the type, but the number of spinelets does not appear to average greater. 

Superomarginal plates, 57 in number from the interradial line to extremity of ray (or 60 in largest 
specimens, with R=120 mm.), form a somewhat rounded bevel to margin of ray. Plates short and 
high (or wide), the longest being the tenth to fifteenth from the interradial line. Each plate has a 
specialized ridge, the ridges of consecutive plates being separated by rather narrow transverse fasciolar 
grooves, for the most part obscured by crowded papilliform spinelets. It is the exposed, very slightly 
tumid face of these ridges which forms the outer or exposed face of the plates on the dorso-lateral 
face of the ray. The plates are covered with crowded, short, papillifornl spinelets, each of which is 
invested with a membranous sheath. On the outer two-thirds of the ray (beyond the eleventh or 
twelfth superomarginal) each plate has 1,2, or sometimes 3, short, delicate spinules placed in a median 
transverse row at about the middle of the plate. The spinelets surrounding theee are flattened or 
sqnamiform. The spinelets lining the sides of the fasciolar grooves are very much slenderer than 
those of the exposed surface of the plates, the latter being much more crowded about the edges than 
in the center. 

Inferomaginal plates correspond exactly to the superomarginals, and form an abruptly rounded 
margin to actinal area. When the ray is viewed from side the whole height of supero and infero-mar- 
ginal plates can be seen. Inferomarginals are considerably higher (or wider) than long, and like the 
superomarginals possess an especially elevated ridge, the succeseire ridges (the exposed surface of the 
plates) being separated by fasciolar grooves filled with papilliform spinelets. Plates are covered with 
crowded spinelets, similar to those investing the superomarginals, which increase slightly in size 
toward the actinal intermediate plates. Each plate carries a row of 3 flattened, tapering, sharp spines, 
directed obliquely upward and toward end of ray. These are placed in a median dorso-ventral line, 
the middle spine being longest (in length equaling 2 inferomarginal plates, or their exposed surfaces). 
A11 3 are closely appresssd to the ray. On outer third of ray there are only 2, the upper spine 
being absent. On the proximal 2 or 3 inferolnarginals there are usually only 1 or 2 spines, reduced in 
size. A few of the largest specimens possess a series of 4 spines on the more proximal inferon~arginals, 
but the  number is usually 3. I n  the specimens froin the south coast of Oahu, already alluded to, the 
spinelets covering both supero and infero-marginals are more thickly covered with membrane, appear , 

Inore fleshy, ant1 tend to be more squamiform. Those of the inferomarginal plates are particularly 
soft. They increase in size actinally, on the lower part of the plate being rather larger than the 
papillte of adjacent actinal ~nterlnediate plates. 

Adambulacral plates n~assive, about as wide as long, with a n  angular margin to furrow. The 
plates are separated by fairly conspicuous  suture^, forming shallow grooves usually continuous with 
the fasciolar grooves between the marginal plates. Adambulacral armature as follows: ( I )  A furrow 
series of 7 or 3, occasionally 9, rather long, flattened, blunt spinelets, the central ones being very 
slightly the shortest. These spinelets are so arranged that about 4 are placed alonieither side of the  
angular margin. The median 2 or 3 spunelets are compressed so that the edge is toward the furrow, 
but the lateral ones present their flattened face thereto. Considerable of the flattening, which is 
more pronounced a t  the base of the spinelets, is due to the membranous envelope of each. (2) The 
remaining spinelets, more or less grouped and 10 to 15 in number, form a rather compact group on the 
actinal surface. They are tapering, blunt, and are usually disposed in 3 irregular longitudinal rows. 
These actinal spinelets are often thicker than the marginal series, and are invested with a rather pulpy 
membranous sheath, which frequently flattens in  the outer spinelets of plate (especially in  specimens 
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from off the south coast of Oahu). When the membranous investment is removed from any of the 
spines they are seen to be delicate, slender, and pointed. 

External to each adambulacral plate is a small intermediate plate (or a transverse series of 2, 3, or 
more), the longitudinal series of which extends along the ray to about the fortieth adambulacral, and 
thirty-sixth inferomarginal plate. This series is a continuation of the small roundish or elliptical plates 
covering the actinal interradial area. The number of intermediate plates opposite each adambulacral 
and extending interradially, or transversely to the corresponding inferomarginal, is as follo\rs: One 
small unpaired interradial intermediate plate adjacent to outer end of mouth plates; firstadambulacral, 
4 (the series not reaching as far as inferomarginals); second and third adambulacral, 7 (series lneeting 
first inferomarginal; fourth and fifth, 4 or 5; sixth, 4; seventh to fourteenth, 3; fifteenth to twenty- 
fourth, 2; twenty-fifth to fortieth, 1. I n  young specimens these plates are naturally fewer in number. 
New plates are added adjacent to the inferomarginals. The armature consists of small, blunt papilli- 
form spinelets, grouped or arranged in a double, longitudinal series. They are similar but slightly 
smaller than adjacent spinelets of the adambulacral plates. All are characterized by a soft membranous 
investment or sheath. 

Mouth or dental plates fairly prominent actinally; narrowly ovoid; rather elongate with a regular 
armature, consisting of a single line of stout, slightly flattened spinelets with rodnded or trun- 
cate tips, arranged along margin of plate adjacent to the interradial suture. On outer free margin 
of plate, placed higher than the first series, is a second series of smaller, truncate, flattened spinelets, 
closely appressed to the outer side of the superficial series. Innermost spines of the superficial series 
stouter, longer, and more flattened than the rest, forming a t  each mouth angle two prominent teeth, 
with which are also associated two smaller spines of the second series. There is considerable variation 
in the relative size of these 4 teeth, but the lateral are much smaller and weaker than the median 
pair. They are usually directed away from the actinostome, appressed against the adjacent spines of 
their respective series, and are hence very inconspicuous. Space between the superficial series of 
colnpanion plates fairly wide. 

Madreporic body small, situated near margin, about two-thirds the distance from center of disk to 
inner edge of the superomarginal plates. Striations coarse in adult individuals, beset with scattered 
tubercular projections; the latter often nearly absent. 

Color in life: Abactinal paxiliar areas brick red on the disk, shading into vinaceous rufous on 
arms, and finally to orange rufous a t  extremity of arms; superonlarginal plates pinkish buff, shading- 
into pink on the actinal surface; tube-feet raw sienna. Young individuals pinkish; marginal plates 
nearly white. Color in alcohol deep brown to dirty yellowisll white; y o u ~ ~ g ,  bleached yellowish. 

Variations: With one exception, most of the variations are of a very minor nature, and can easily 
be accounted for by the difference of size or age. There is, however, a groop of specimens from off 
Diamond Head on the south coast of Oahu Island which have already been alluded to in  the foregoing 
description; all these specimens are characterized by shorter and thicker rays (as compared with the 
disk) than those possessed by the type, and the paxilloe seem to be just a trifle larger and are more 
crowded, giving the paxillar area a more compact appearance; the spinelets of the marginal plates are 
fleshier and more squamiform. This form can be separated a t  once from the typical  specimen^ 
throughout all the stages of growth, as shown in the accompanying figures. (Pl. XLIS, figs. 2 and 3.) 
None of the thick-rayed form were taken among the 150 specinlens from off West hfaui and the 
I'ailolo Channel, but two apparently (almost) typical specimens were taken off Diamond Head, in the 
same general locality as the thick-rayed variety. The latter appears too slightly and insecurely sepa- 
rated from the typical form to warrant a specific name. Neither is i t  possible to bestow a trinolnial 
designation upon "this well-marked 'variety' " as some recent writers might be willing to do. Until 
something more definite is known concerning the different phases or variations (often quite constant 
and occurring in the same locality) which starfishes are known to exhibit, i t  seems somewhnt ill- 
advised to pervert the trinomial to such uses. These forms can not be considered as subspecies, a t  
least not in the sense in which ornithologists understand the term, for they are not equivalent to 
geographical races. 

Young stages: The young are considerably different in  general appearance frcm the adult. The 
smallest specimen has R=9 mm., and r=3 mm. The smallest of the thick-rayed variety has It=9 mm., 
and r=4 mm. The small specimens are therefore characterized by shorter and broader rays than the 
adult, iew marginal plates, relatively large ocular plates, which bear 3 rninute spinelets, less compact 
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paxillar area, fewer spinelets to the paxille, only 2 weak spinelets on the inferomarginal plates instead 
of the series of 3 of adult, no trace of an enlarged spinuleon the superomarginals. The spinelets of the 
p a x i l l ~  radiate, forming beautiful rosettes, and are not clustered in a bunch as is usual in large exam- 
ples. There are 3 to 5 of these spinelets, representing the marginal series of the adult, the central 
spineleta being absent. The teeth are much more prominent in little specimens. The transition 
between this and the adult is represented in the collection. The general faciee of the adult is reached 
when the creature has attained a major radius of about 55 mm., at which age there are something over 
40 superomarginal plates. The immature specimens all have a low epiproctal hummock or cone, very 
pronounced in the little examples, but wholly absent in the fully adult forms. As mentioned in the 
previous paragraph, all the stages of the Oahu specimens have thicker rays than the typical form. 

Localities: Type (no. 21149, U. S. National Museum) from station 4095, northeast approach to 
Pailolo Channel, between Maui and Molokai islands, 290-286 fathoms, brown mud, fine sand, and 
globigerina; bottom temperature, 43.9' F. As detailed in the following table, the specimens were 
taken either from the northeast approach to Pailolo Channel (which separates Molokai from Maui) 
or in practically the same locality farther out, to the north of western Maui; or they were dredged 
off the southern coast of Oahu, most of the latter being not quite typical. The longitudinal distribu- 
tion of Psilaster atlenuatus extends from 256 to 337 fathoms, the most favorable depth for large 
specimens being in the neighborhood of 290 fathoms. The nature of the bottom varies, specimens 
having been taken in globigerina ooze and mud, fine volcanic sand and rocks, gray mud and fine sand, 
sand and shells, fine gray sand, brown mud and fine sand with globigerina. 

Record of localities. 

Station. I Locality. I Depth. 1 Nature of bottom. 

3865 

3866 
3867 
3883 

Fine volcanic sand and rocks. 

- - 

3884 
3908 
3909 
3910 
3911 
3916 
3917 
3918 
4086 
4087 
4088 
4089 
4090 
4091 
4095 
4096 

Gray mud fine sand. 
Fine sand: mud. 
Globigerina ooze. 
Globigerina mud. 
Fine white sand and mud. 

T)n. 

Northwest a pronch to Pailolo Channel, between Maui and 
Molokai isknds. .... .do.. ......................................................... .... .do.. ......................................................... 

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

Finegray sand, mud. 
Do. 

Fathoms. 
256-283 

283-284 
284-290 
277-284 

..... do ........................................................... 
South coast of Oahu Island.. ................................... 

......................................................... .... .do.. .... .do.. ......................................................... ......................................................... .... .do.. 
..... do ........................................................... 
..... do.. ......................................................... .... .do. .......................................................... 
North coast of Maui Island.. ................................... .... .do.. ......................................................... ..... do. .......................................................... .... .do.. ......................................................... .... .do.. ......................................................... ..... do ........................................................... ... ..do.. ......................................................... 
Northeast approach to Pailolo channel.. ....................... 

Do. 

284-290 
304-308 
308.322 
311-337 
337-334 
299-330 
330-294 
294-267 
283-308 
308-306 
306-297 
297-304 
304-308 
308-306 
290-286 
272-286 

DO. 
White sand mud. 
Sand, shell:. 
Fine gray sand. 

Do. 
DO. 
Do. 
no. 

Brown mud, flne sand, globigerinn. 
Fine gray s a ~ ~ d .  

In December, 1891, the Albatross made a few dredge hauls off the south coast of Oahu and 
secured about 60 specimens, the greater number of which are typical. They were taken at stations 

' 3470, 343 fathoms, white sand; 3471, 337 fathoms; 3474, 375 fathoms; 3475, 351 fathoms (four-fifths of 
the specimens) ; 3876, 298 fathoms. 

This'species, of which about 230 specimens have been examined in all stages of growth, is one of 
the commoner forms of the medium depths. I t  is characterized by the long graceful rays, and by the 
form of ita paxilla? and the armature of marginal and adambulacral plates. I t  is most nearly related, 
among forms already described, to Psilaster acuminatua Sladen, which has been taken northwest of 
Port Hardy, New Zealand, and Simons Bay, Cape of Good Hope. It differs from Sladen's species 
principally in having longer and slenderer rays, in the covering of the marginal plates, and to a less 
extent in details of paxilla? and adambulacral armature. The rays of aUenuatus are even longer 
relatively than those of gracilb; gracilia, however, is widely different from attenuatus. 
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Oenus PSILA8TEROPSI8, new. 

Type Psilasteropsis cingulata, new species. 

Disk small; rays long, robust, and tapering to a pointed extremity. 
Marginal plates massive, conspicuously encroaching on both abactinal and actinal areas; slightly 

or strongly tumid. Surface of plates covered with squamules, becoming papilliform in groves between. 
Superornarginal plates devoid of large spines or tubercles; inferomarginals bearing a series of short 
tapering spines, disposed more or less obliquely and closely appressed to ray. 

Ahactinal area covered with compact paxillz, composed of papilliform spinelets grouped in a 
coordinate bunch on a thick pedicel. Arranged more or less regularly in transverse rows at  sides. 
Abactinal plates (bases of paxillre) roughly hexagonal, placed rather close together. Papulre 
conspicuous, arranged around each plate. They are scarce toward extremity of rays and center of 
disk. 

Actinal interradial areas small, with s~nall intermediate plates which extend only about one-third 
the length of ray. Intermediate plates all bear groups of papilliform spinelets, are sometimes 
grouped to form an incipient pedicellarian apparatus. 

Adambulacral plates massive. Armature consists of (1) a furrow series of numerous, rather 
delicate, subequal, long, uniform spinelets forming a regular, straight-edged comb; (2) on the actinal 
surface of the plate 2 or 3 irregular longitudinal series of shorter, cylindrical spinelets. These are 
sometimes grouped to form a conical pedicellarian apparatus on plates near base of rays. Tube feet 
without sucking disks, large, in 2 rows. 

Madreporic plate of medium size, situated rather nearer margin than midway between it and 
center of disk. 

A tiny pore, anal in position, is apparently present. Superamb~llacral plates present, well- 
developed. 

This genus is erected for the reception of a species which differs in several essential points froin 
true Psilaster; namely, in the more massive and distinctly tunlid marginal plates, very much reduced 
fasciolar channels, the Inore restricted actinal intermediate plates, which do not extend far along the' 
ray, in the regular and more nunlerous furrow spines of the adambulacral plates, in the large p a x i l l ~  
which are tabulate, and which give to the abactinal surface a very characteristic appearance. I n  this 
genus should be ranked, also, P~ilaster patagiatus Sladen, which, however, differs fro111 cingulata in 
having incipient excavate pedicellari~ on the superomaginals and in the armature of the mouth 
plates. The general facies of the two species is nluch alike. Mr. Sladen, in describing Psilaster 
patagzatzis, expressed serious doubts as to the propriety of referring that species to the genus Psilaster, 
and now that a second, similar, well-marked form has been found on the opposite side of the globe, 
it becomes doubly necessary to segregate the forms. 

Psilesteropsis cingulata, new species. 

PI. 111, flgs. 2, 2 a-b; pl. VII, flgs. 1, 2, 3; pl. vrIr, flg. 2. 

Rays 5. R=95 mm; r=18 mm. R=5 r+. Breadth of ray near base (between second and third 
superomargi~ial plates) 18 mm. 

Rays long, fairly narrow at  the base, gently and gradually tapering to an acute tip. Disk small. 
General form somewhat flat and depressed. Sides of ray nearly perpendicular. Abactinal surface 
plane; actinal nearly so. Interbrachial arcs acute but well rounded. 

Abactinal paxillar area is depressed slightly below the level of the silperomarginal plates and 
extends to the tip of the arm, but is usually greatly reduced in width 011 the distal third of the ray, 
being only about as wide as the furrows between the superomarginals of that region. Width of paxil- 
lar area at base of ray (between second and third superomarginals) 12 mrn. P a x i l l ~  are larger in the 
center of ray than on side, but are smaller in center of disk. They are subcircular in outli~ie when 
regarded from above, short, composed of a short cylindrical basal ossicle surmounted by delicate 
cylindrical spinelets in a coordinated group. I n  the larger paxilb a peripheral circle of 15 to 25 spine- 
lets surrounds an irregular central group of about 15. Instead of flaring, the mwginal row usually 
stands perpendicularly, or inclines inward against the central group, giving the paxillar crown a very 
compact appearance. Spaces between paxilla. are conspicuous, allowing the small p a p u l ~  to be clearly 

F. C. B. 190'3, Pt. 3-17 



BULLETIN OF THE UNITED STATES FISH COMMISSION. 

visible; the latter are arranged irregularly in a circle of 6 or 7 around each paxilla. Along the margin 
of dorsal area the paxillze are arranged in definite transverse rows, but no order is distinguishable 

, along the median radial line or in center of disk. 
Superomarginal plates, 33 in number (varying from 30 to 37 in different individuals) from the 

median interradial line to extremity of ray, form a well-defined, broad, and massive border to disk 
and rays. Each plate is strongly tumid along its transverse axis, so that a broad, rounded nell- 
defined sulcns is formed between successive plates. The extreme tumidity of the marginal plates 
gives to this species a highly characteristic appearance. The superoniarginals are longest (3.5 mm.) 
toward the base of ray-the third to twelfth plate. Breadth of fifth superomarginal6 mm. Surface 
of plates covered with granules and delicate spinelets. Those of the transverse tumid portion are 
distinctly spaced, flat, roundish, squamiform, but not imbricating, tending to become larger on the 
abactinal surface; those covering transverse marginal regions of the plate are slender and delicate, 
giving the appearance of plush. They are longest in the bottomof the groove between the plates, 
becoming shorter toward the squamiform granules into which they pass insensibly. Under the 
microscope the latter sort are seen to be cylindrical, slightly swollen at the tips, and invested with a 
delicate membrane. 

Inferomarginal plates correspond exactly to superior series, and they encroach as much upon the 
actinal surface as do the latter upon the abactinal. They are tumid, the ridge passing obliquely from 
the middle of the superior margin toward the aboral ventral corner of plate. The upper half of this 
ridge bears a row of 4 slender, tapering, slightly flattened spines directed obliquely upward and 
outward and closely appressed to Fay. The lowest but one is longest, being about one-third longer 
than its plate (except on the outer half of ray). These spines decrease in length toward the extremity 
of the ray, where the series is usually reduced to 3 with an occasional plate bearing 4. The first 5 plates 
usually bear 5, or sometimes 6 spinules. On the inner third of ray there may be 2 or even 3 short, 
more widely spaced spinules on the ventral portion of the ridge between the upper series and the 
ventral margin, situated rather toward the aboral edge of the plate. On the first 2 plates of each ray 
there is an extra spine or pair of spines on the adoral margin, on a level with the ventral series, the 
upper spine equalling the length of its plate, and in addition there is an odd spine placed close to, but 
out of line with, each of the 2 upper spines. General surface of inferomarginals is covered with 
papilliform spinelets, which become larger, flattened, and squamiform on the median tumid portion 
of the plate, and more robust toward the ventral margin. They are larger than the spinelets of the 
superomarginals. 

Adambulacral plates large and massive, about 50-54 to the ray, slightly longer than broad, and 
with a decidedly convex margin to furrow. Armature consists of a furrow series of 11 to 13 long, 
thin, delicate, laterally-compressed spinelets, standing subparallel or diverging slightly. The outer 
spinelets are usually slightly the longest, equalling length of plate. Tips of the s pine lets form a 
slightly curved border to the comb. The usual number in the furrow series is 11, decreasing a t  the 
tip of ray to 9, or less; covered with delicate membrane. On actinal surface of the plate are 3 irregular 
longitudinal rows of tapering, membrane-covered, pointed spinelets, there being usually 6 in the first 
series, 4 or 5 in the second, and 3 to 5 in the third, with often 2 or 3 odd very short spihelets. In 
basal portion of ray these spinelets are prominent, and are nearly as long as those of the furrow 
series; they decrease in length and number toward extremity of ray. In  the first 3 or 4 plates 5 or 6 
actinal spinelets may be grouped to form a pedicellarian apparatus. 

Mouth plates are elongate, rather narrow, and prominent actinally, the united pair being elliptical 
in outline. Their armature is somewhat peculiar,-consisting of a marginal series of 9 stout, tapering 
spinelets shorter than the f u r r o ~  spinelets of the adambulacrals, the median spinelets of each free 
margin being the longest of the series. About as many more smaller spinelets are continued along the 
margin adjacent to the first adambulacral. Along the margin of the median suture is a series of about 
16 stout, blunt, flattened spinelets which increase in length toward the inner extremity of the plate, 
the innermost spine being flattened, long, lanceolate, and directed with its fellow of the companion 
plate across actinostome. Between the marginal and superficial series is an intermediate series resem- 
bling the latter but with fewer spinelets. The peculiarity of the armature is that the intermediabe 
and marginal series, rather closely appressed, continue above (abactinad) the level of the main tooth 
along the edge of the plate, curving in. such a manner as to be directed not toward actinostome, but 
across the ambulacral furrow. This double series terminates on a level with and just outside the 
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outer edge of the peristomial membrane. The teeth are consequently a part of tne superficial, not of 
the marginal series. This arrangement bears a striking resemblance to that found in Psiluster gracilis 
Sladen, but in  other respects the two species are dissimilar. 

Actinal intermediate plates are confined to a small area in the interradial region, and extend 
along the ray as far as the seventh inferomarginal plate. They are arranged in regular series extending 
parallel with the interradial line from the inferonlarginals to the adambulacrals. Opposite first 
inferomarginal there are 3 series, abutting against mouth plate and first three adambulacrals; between 
first and second inferomarginals, 1 series, meeting fourth adambulacral; opposite second inferomar- 
ginal, 1 series of 3 plates meeting fifth adambulacral; third inferomarginal, 2 series of 3 and 2 plates 
meeting sixth and seventh adambulacrals; fourth inferomarginal to seventh, a single longitudinal 
series of plates, the last 2 being rudiments. Actinal intermediate plates are armed with groups of 
spineleta shorter but otherwise similar to those of the actinal surface of adjacent adambulacrals. 
Plates frequently bear a spinule in  the center, flattened, sharp, and tapering, which resembles those 
of the ventral series of the proximal inferomarginal plates. I n  one specimen these are entirely absent, 
and the spineleta here tend to group themselves into a pedicellarian apparatus. This is true also of 
many of tlle actinal intermediate plates of typical specimens. 

Madreporic body small, partially obscured by neighboring paxillze; coarsely striated. I t  is 
situated about 3 times its own diameter from the inner border of the superomarginals, and nearly 
bisects the minor radius. 

Color in life: Abactinal paxillar area light dirty green; rest of arms light flesh pink; tube feet 
raw sienna. Color in alcohol, bleached yellowish or dirty white, brownish on paxillar area. 

Young: I n  an immature specimen in which R = 21 mm. and r = 6 mm., the superomarginal plates 
are 13 in number and very massive, almost obliterating the paxillar area of the distal two-thirds of 
ray. Paxilla have less rlumerous spinelets than in the adult, there being about 8 to 10 altogether. 
Spines of iuferomarginal plates of normal number, but shorter than in the adult. Terminal plate 
with 3 blunt papillze. Adambulacral spinelets of marginal series 8 or 9, the new spineletr being added 
at  sides; spinelets of actinal surface in  2 rows. Actinal intermediate plates are fewer in  number than 
in adult, the new plates being added next to inferonlarginals and growing along ray, extending in this 
specimen only as far as fifth adambulacral. Mouth plates similar to adult, but with fewer spinelets, 
the teeth being very prominent. Membranous investment of all spinelets relatively thicker than in 
adult. Another example (R = 48 mm., r = 9 mm.) is intermediate between the above and adult in 
nearly all respects except proportions. 

Variations: A specimen from station 3887 has rather broader rays than other examples, and the 
superomarginal plates encroach a trifle less upon the abactinal paxillar area. I n  another example, 
from station 4028, the spinules on tlle actinal intermediate plates are more frequent and longer than 
in the type. The spines of the inferomarginals are likewise more prominent, there being an additional 
spine throughout in  the superior series; the inferior series extends farther along ray than in normal 
specimens, and its spinules are more prominent, forming a continuous series with the dorsally placed 
ones. Still another specimen (station 3995) lacks entirely the  usual spines of the actinal intermediate 
plates, and the spinelets of these plates and of the actinal surface of the adalnbulacrals are relatively 
about half as long as those of the type, there being more plates which possess the specially grouped 
papille acting as pedicellaria. I n  choosing the type I selected a form which is most representative of 
the entire series in the totality of its characters. 

ilfecetcsurements of adult specimens of Psilasteropsis cingulrrtn, i,n millirt~etes. 

Maior radius ............................. I 95 / . - ........................... ~ i f i o r  mdius. 
Width of my between second and third 

................. superomarginal plates 
.... Breadth of paxillur arca, same place 

Number of ~iupcromarginal plates.. ...... 

Localities: Type (no. 21150, U. S. National Museum) from station 3997, off Uknla Point, lianai 
Island, 418-429 fatho~ns, fine gray sand, brown mud; bottorn temperature 41'. Taken also at  the 
following stations, 11 specimens in all. 
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Reeord of localities. 

Station. Locality. I Depth. 1 Nature of bottom. 

I 

This species is most nearly related to Psilasteropsis patagiata (Sladen) from off the Cape Verde 
Islands, from which it may be distinguished by the following characters: The relatively longer and 
slenderer arms; more strongly tumid marginal plates; absenbe of incipient pedicellarize on superornar- 
ginals; larger paxillze, with more numerous spinelets; relatively narrower paxillar area; details of 

.... 3824.. 
. 3887 ...... 

5995.. .... 
4028. 
4123.. .... 

&inulation of infer~mar~inals; by the adambulacral armature; armature of the mouth plates, the last 
character showing a resemblance to mouth plates of Psilaster gracilis, which, also, is not a typical 
Psilasler. 

Qenus DIPBACABTEB Alcock. 

Dipsacaster Alcock, Ann. N. H.,  ser. 6, vol. XI, 1893, p. 87. 
Dipsacaster sladeni Alcock. 

.................................. South coast of Molokai Island 
North const of Molokni Island .................................. 
Vicinity of Kauai Island. ....................................... 

.......... do.. ......................................................... 
Southwest coast of Oahu Island ................................ 

J. Asint. Soc. Bengal, vol. tx~r, 1893, p. 172 (no diagnosis). Type 

Dipsacaster nesiotes new species. 

Fathoms. 
222-498 
552-809 
427-6913 
444478 
352-357 

PI. IX, figs. 3, 3a; pl. x, figs. 2, 2a-b; pl. XII, flgs. 1, 2. 

Cornl rock, broken shells. 
Globigeriila mud. 
Fjne gray sand, rocks. 
Gray snnd, globigeriiia. 
Fine gray sand and mud. 

Rays 5. R=89 mm., r=27 mm. R=3.3 r. Breadth of ray at base, between first and second 
superomarginals, 30 mm.; between fifth and sixth 25 Inm. (See under variations.) 

General form flat, depressed; rays tapering arcuately from a broad base to a bluntly pointed 
extremity. Disk large. Interbrachial arcs wide, well rounded, involving the first few ~narginal 
plates. Actinal area subplane. Abactinal area capable of considerable inflation, the paxillar area of 
rays often arched in such a way as materially to lessen the width of arm. Disk usually more or less 
inflated, but the integument is quite flexible, and no 2 specimens are alike in this respect. When the 
abactinal paxillar area is considerably inflated, the animal has a less flattened appearance and the 
rays appear quite narrow. 

Abactinal paxillar area fairly compact, covered with paxillze arranged on either side of the median 
radial line in regular obliquely transverse series. These series assume an interradial direction on the 
disk. On the center of disk and along median radial line no regular arrangement is apparent. 
Paxillze are rather large, with a prominent pedicel which is expanded into an irregularly circular or 
elongated base, and a subglobose crown covered with a compact coordinated group of very many small, 
delicate, cylindrical, bluntly-pointed, almost capillary spinelets. An average paxilla on a ray would 
have 30 to 40 of these spinelets, and the larger ones on the disk from 50 to 100. One of the largest 
paxillze on the madreporic body has 150. The spinelets are so compactly placed that it is almost 
impossible to count them accurately. Papular pores are generally distributed and are largest on the 
lateral portions of the abactinal area; papulze single. Anal opening conspicuous, surrounded by a 
membranous periproct. I t  is situated about 5 mm. from the center of disk. (See p. 1028, Anatoulical 
notes. ) 

The marginal plates form an angular edge to ray, the inferior series extending laterally beyond 
the superior and defining the margin of ray. Superomarginal plates are oblong to subquadrate, are 
slightly arched, and form a ~onspicuous border to the abactinal area, to which surface they are wholly 
confined on the ray. In  interbrachial arc the plates are oblong, shorter than wide, and their exposed 
surface stands at an angle of about 45O with the horizontal. On the ray they form a low, slightly 
arched bevel, and a t  first glance appear to lie in an almost horizontal plane. Their entire width can 
be seen when the animal is viewed from above. Superomarginals do not exactly correspond to 
inferomarginals on outer half of ray, so that the suture between the 2 series follows a zigzag course. 
Sometimes for a short distance the inferomarginals exactly alternate with the superomarginals. But 
the number of plates in the 2 series is the same (in type 33). Superomarginals uniformly covered 
with minute pointed spinelets. In one specimen about 4 enlarged with several of inter- 
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mediate size, stand in a group in the center of. each plate (which is more arched than usual). They 
seem to form an incipient pedicellarian apparatus. There is a trace of them on a snlall specimen, but 
they are evidently absent from 12 others. 

Inferomarginal plates encroach more upon actinal area than do the superomarginals upon the 
abactinal. They are wider than long, and the outer ends, which extend beyond superomarginals, 
form each a conspicuous boss armed with a group of short spinules. The plates are tumid along 
transverse axis, the summit of the elevation being along aboral margin and terminating in the outer 
armed end. Lateral spinules are slightly flattened, sharp, arranged in 3 close-set, irregular, oblique 
series on extreme margin of ray, and give a serrated appearance to the margin of arm, each tuft 
accentuating the tumidity of the abactinal end , 

of its plate. They appear to be simply enlarged 
nlembers of the numerous sharp squamules $ . *- 

5 

covering the general surface of the plate. 
There are deep fasciolar grooves between the 
plates of both series. 

Adambulacral plates are longer than wide, 
with a convex margin to furrow, which they 
overhang. Arn~ature as follows: ( 1 )  A furrow 
series of 7 (sometimes 8) long, stout; much 
flattened, subacute or blunt, knife-like spines, 
their bases stout and united by a short well. 
Their rounded edges are turned furrow- ward^, 
and in rerpect to the thickness of the blade 
they taper slightly toward extremity. The 
blades are broad. Central spines slightly the 
longer; the outermost spine, a t  either end of 
the comb-like ~eries ,  about two-thirds to three- 
fourths as long as the succeeding spine. (2) 
Following the furrow series, and placed so 
closely that they are pressed usually against it, 
is an irregular semicircular row of from 3 to 5 
unequal tapering spinules, the longest never 
extending more than two-thirds the length of 
the adjacent furrow spine. The outer half of 
the plate bears about 12 to 18 small tapering 
spinelets similar to those of the actinal inter- 
mediate plates. They are arranged either in 2 
or 3 irregular longitudinal rows or are scattered. 

Mouth plates are rather large, prori~inent 
actinally. Armature consists of 9 or 10 large, 
flattened, blade-like, blunt or truncate spines 
very larger than the correspondiIlg Dipsacasler nesiotcs. Vicw of ccelomic sidc of abactinul ~rlriacc 

spines. They form graduated of one arm, showi~lg arrangcrnent of gonads, x 2;  ir, inter- 
radial line. 

series, increasing in size toward the inner end 
of plate, where they are massive and prominent, the marginal series of 2 companion plates uniting to 
form, when expanded, a fan-shaped horizontal comb of about 20 teeth. Actinal surface of plate is ' 
covered with stout papilliform spinules, very similar on the outer end of plate to those of adjacent 
ventral intermediate plates. They increase in length toward the inner angle, where there are 2 or 3 
spinules considerably larger than tlle rest. 

Actinal interradial areas are large, paved with rather large plates which extend in regular series 
from inferomargjnals to adambulacrals. I n  a specimen with 39 inferomarginals t,lle intermediate 
plates extend as a single series as far as the twenty-eighth, or within 15 1n111. of t h e  tip (H = 84 mm.). 
A second series, smaller than that adjacent to tlle adambulacrals, extends.to the fourteenth inferornar- 
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ginal, or about one-half the length of ray. A third series extends to the seventh, or one-fifth lergtlt 
of ray. Retween first and seventh plates the longitudinal series multiply rapidly. Regarding the 
plates in series extending interradially, those opposite mouth plates and first 2 adambulacrals are 
irregular. Actinal surface of the plates convex, not raised into an abrupt and prominent keel as in 
some species of the genus; the convexity is most marked near the inferomarginals. Plates bear a 
crown of uniform, blunt, papilliform spineleta, often flower-like in appearance. On rays these spine- 
lets tend to become slenderer. Very shallow grooves are present between the plates, roofed over by 
spinelets. 

Madreporic body is very large (7 mm. in diameter) and is situated slightly nearer the margin than 
midway between it and center of disk. I t  is concealed by large paxillae, there being actually on its 
surface about 18, one of which is much larger than the rest. Outline of madreporic body is subcir- 
cular, but the rim is irregularly scalloped. 

Color in alcohol bleached brownish or yellowish. Color in life probably deep yellow, but was not 
recorded. 

Young: The smallest specimen of this species (R = 18 mm., r = 7.5 mm.) differs somewhat from 
the adult, chiefly in having relatively shorter rays (superomarginals 18) and less prominent infero- 
marginals. These do not extend conspicuously beyond the superior series, the latter being more 
arched than in the adult. The inferomarginal spinules are not yet developed, the plate being crowded 
with rather minute, papilliform, sharp spinelets. Paxillae have the adult character, but are much 
smaller. Inferomarginal spinules have appeared in one specimen with R = 34 nlm. 

Anatomical notes: In this species the gonads extend out into the ray, and are arranged in a longi- 
tudinal series on either side of the median radial area, depending from their respective rachides like a 
row of digitate glands. The largest of the genital tufts is near the interradial line, and they gradually 
decrease in eize distad, the series ending just beyond the middle of the arm (see text figure). This 
arrangement of the gonads also obtains in D. ex-imius Fisher, a very distinct species from California, 
and although not mentioned by the describer, I believe it will also he found to hold true for Dipsacuster 
sladeni and D. penlagonalis Alcock. Possibly the group to which sladeni, the present species, and that. 
from California belong may be subgenerically different from pentagonalis. Judging from the figures, 
the adambulacral armature of the last species is considerably different from the present species. 

The anal aperture opens directly from a single sac-like intestinal cecum, which lies in the interra- 
dius to the left of that occupied by the madreporic body. This sac, the total length of which is 
about two-thirds the minor radius, has a single small pocket-like branch a t  one side. A short 
intestine joins the larger sac with the dorsal stomach. The aperture of the intestine into the sac is 
very nearly beneath the anus, but is separated from the latter by a broad fold of the wall. Mr. Alcock, 
in describing Dipsacnster sladeni (Ann. N. H., ser. 6, vol. XI, p. 87, pl. v), states that the anal pore is 
not in connection with the intestine, and includes this as a character of the genus. Inasmuch as the 
present species is very closely related to sladeni, and consequently undoubtedly a Dipsacaster, that 
character can not be regarded as of generic importance. 

Superambulacral plates are feebly developed, and do not extend far along the ray. They are 
apparently absent from the first few ambulacral plates. 

Localities: Type (no. 21151, U. S. National Museum) from station 3916, south coast of Oahu 
Island, 299-330 fms., gray sand and mud; bottom temp., 4 4 O .  Taken also at the following stations, 
in all, 13 specimens: 

Record of localities. 

Station. I Locality. I Depth. 1 Nature of bottom. 

This species is most nearly related to Dipaacuster sladcni Alcock. It differs in the marginal plates, 
which do not correspond on the outer third of the ray, but alternate; in the armature of the infero- 

3866. ..... 
3867.. 
3884.. 
3908.. .... 
3910.. 

Northeast a proach to Pailolo Channel, between Maui and 
,Molokai isyanda. ......... do.. ......................................................... ......... do.. ......................................................... 

South oomt of Oahu Island.. ................................... ......... do.. ....................................................... r. 

FaNLoms. 
288-'284 

284-290 
284-290 
304-308 .......... 

Gray mud, Anc sand. 

Fine sand mud. 
  lo big-criGa mud. 
Fine white sand and mud. 
Fine gray sand and mud. 
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marginals; in the arrangement of spinelets on the actinal surface of the adambulacral plates, and 
especially in the actinal interradial plates, which are not strongly carinated, as in sladeni. The dorsal 
stomach in nesiotes is connected with the intestinal ccecum by a short intestine, but is not in sladeni. 
Dipsacaster sladeni was dredged in the Andaman Sea, 250 fathoms. 

Qenns PATAQIABTER, new. 

Type Patagiasler nuttingl, new apecies. 

General form, character of rays, and disk as in Dipsacaster. Marginal plates also similar except 
that in the interbrachial arcs and on the basal portion of rays the inferomarginal spines form a trans- 
verse series instead of being mostly crowded at the abactinal end. 

Abactinal surface Yery compact, the paxillirt much larger than in Dipsacaster, more crowded. They 
are flat-topped and have a central group of about 15 to 40 granules surrounded by a very numerous 
and regular marginal series of elongated granules, the whole resembling a composite flower. In 
Dipsacasler the paxilln: consist of many capillary spinelets in glomerular tufts on a slender pedicel, 
and have a quite different facies. 

Papular pores absent from niedian radial portion of rays, and from center of disk. They do not 
extend beyond the madreporic body any distance toward center of disk. In  Dipsacaster the papuln: 
are very numerous and generally distributed. 

Actinal interradial areas large. Actinal intermediate plates, adambulacral plates, mouth plates, 
and their armature essentially as in Dipsacaster. 

Superambulacral plates present, reduced to the basal half of ray. Anal opening present; connec- 
tion as in Dipsacaster nesiotes. Gonads confined to interradial areas, not forming a longitudinal series 
along either side of the dorsal integument of ray. 

. Madreporic body large; hidden by paxilllu as in Dipsacaster. No pedicellaria:. 
This genus is erected on the strength of the following characters: Distribution of gonads; distri- 

bution of papulw; character of abactinal paxilloe. In these respects it differs from Dipsacaster. From 
Plulonaster it differs in respect to the form and armature of the marginal plates, and from P(zrutro- 
pecten in the same characters, and in possessing an anal aperture. The last character is of little 
importance generically. Paraskopecten is very close to Leptychaster. 

Patagiaster  nuttingi, new species. 

PI. IX, figs. 2, 2u; pi. XII, HK. 3; pi. XVII, ng. I. 

Rays 5. R=42 nlm.; r=14.5 mm. R=2.9r. Breadth of ray at base (between first and seconcl 
superomarginals) 15 mm. 

Disk large; rpys stout, tapering from a broad base evenly to a pointed but not attenuate extremity. 
Interbrachial arcs wide and rounded, in so~ne specimens with a slight tendency to become angular. 
General form depressed and flat, the abactinal area as a rule a trifle inflated; actinal surface plane. 

Abactinal paxillar area is very compact and uniform in character, and is covered with close-set 
paxillte which are largest along the lnargin of area and in the interradii, where they are arranged in 
oblique transverse rows. The median radial portion of each arm, and the center of disk, is more or 
less conspicuously marked off from the above areas, being covered with more crowded paxilln: scarcely 
more than half as large as those just described. Paxilla: of the central portion of disk are usually 
slightly smaller than those of the median radial area of rays. Each paxilla consists of a stout pedicel, 
with a slightly flaring, circular, nearly flat summit, bearing a crown of granuliforrn spinelets, the, 
centrally situated ones being stouter than the peripheral. The larger p a x i l l ~  bear a central group of 
upwards of 30 or 35, surrounded by a peripheral series of about 25 to 30. The smaller paxillte of the 
arms have about 10 granules in the central group, and 15 to 20 in the peripheral series. In specimens 
from other localities (e. g., station 3836) the paxilloe do not average so large, having 20 to 25 as the 
maxilnu~n number for the central group of spinelets. In  these specimens the summit of the pedicel 
is slightly convex. The bases of all the pedicels are expanded into roundish, jrregular, or stellate 
plates, the last being more prevalent in interbrachial arcs. Papular pores are confined to the area of 
large paxilllu, i. e., the margin of the abactinal area. They are absent from the median radial portion 
of rays, and from central portion of disk. Papuloc large, single. 



Marginal plates are prominent, forming an angulated margin to ray. Superoniarginals, 25 in nun]- 
ber from interradial line to the extremity of ray, are confined to the abactinal surface beyond the 
interradial arc, the inferomarginals defining the contour of ray. They are subquadrate in the outer 
half of arm, but oblong in interbrachial arc, and form a low, slightly arched bevel to abactinal area. 
They are uniformly covered with papilliform granules which are very regular and resemble the cen- 
tral granules of papulz, but are larger. Deep and narrow fasciolar grooves separate the exposed surfaces 
of consecutive plates, the granules covering them being slightly slenderer than the others. 

Inferomarginal plates correspond with the superornarginals, and extend laterally beyond them, 
all this portion being the specialized ridge of the plate. The fasciolar grooves are therefore, as in 
Dipsacaster, very deep and narrow. Outer end of each plate is slightly tumid, the appearance being 
accentuated by the tufts of spinules. The first 4 to 6 plates bear a transverse series of 3 or4 short,,stout, 
tapering, flattened, sharp spinules. The other plates usually bear 2 such spinules in an oblique series 
on the abactinal end of the plate, but laterally. Considerable variation exists as to the number of 
these spinules. They are sometimes reduced in size and crowded toward the upper end of the plate 
(i. e., on first 4 or G plates) and the inner spinule is often spaced from the other 2 or 3. The general 
surface of the inferomarginals is covered with pointed squamiform granules which are enlarged in the 
neighborhood of the spinules to form a small tuft. On the abactinal surface of the plate the granules are 
sin~ilar to those of the superomarginals, and in the fasciolar grooves they are slender or spinuliform 
or capillary. 

Adambulacral plates are slightly longer than wide on the rays, shortening near the mouth plates. 
Furrow margin convex. Armature as follows: (1) A fnrrow series of 7, 8, or 9 long, slender, com- 
pressed, bluntly pointed spinelets, radiating only slightly. The tips form a convex edge to the comb. 
The lateral spinelets are often conspicuously shorter than the others. (2) On the ray the actinal sur- 
fr,ce of each plate bears 8 or 9 shorter tapering spinelets, disposed usually in 2 semicircular rows, those 
of the series nearest furrow series the longer. There are besides 3 to 5 still smaller spinelets along 
both adoral and aboral edge of plate, extending.over the grooves which separate the plates. These 
grooves are continuous with those passing between the actinal intermediate plates, which in turn 
communicate with the much deeper furrows between the exposed surfaces of marginals. The spinelets 
are not webbed, however. The first 3 or 4 adambulacrals possess fewer furrow spinelets ( G  or 7) 
because the plate is shorter. The actinal spines are less crowded (15 to 23) and are arranged in a 
rather definite series along both adoral and aboral  margin^, with 2 intermediate transverse or obliquely 
transverse series. The first longitudinal actinal series is sometimes well defined on the plates. Many 
variations in arrangement occur. 

Mouth plates are prominent actinally, fairly large, the exposed surface curving strongly dorsad 
toward the mouth. Armature consists of a furrow series of 8 tapering, long, slender spinelets, bluntly 
pointed and increasing in length toward the inner angle. The inner spinelets are slightly flattened 
and are usually turned away from the mouth, but the outer men~bers of the series extend about half- 
way to the outer end of plate, to which the series is continued along the margin adjacent to first adam- 
bulacral as a row of much smaller, slenderer, spinelets (8 to 10 in number). Actinal or exposed sur- 
face bears a series of slender, tapering, bluntly pointed spinelets along margin of suture. On the 
mouth angle these are about as long as adjacent marginals, but rapidly decrease in length as they 
proceed outward, beconling short and round-tipped. On outer half of each plate an intermediate, 
subparallel, and similar series is present, often, however, arranged irregularly, so as to give the appear- 
ance of 2 intermediate series. Spinelets of mouth angle usually appear crowded or bunched together. 

Actinal interradial areas fairly large, paved with close-set roi~ndish plates, which extend nearly 
halfway to tip of ray (to ninth inferomarginal plate). These plates are arranged in series extending 
from inferomarginals to adambulacrals, and those plates adjacent to the latter are larger than the 
others. When viewed from the surface toward body cavity, the plates are seen to be imbricated, the 
outer end of each being slightly elongated and overlying the inner rounded end of the adjacent plate. 
Regarded from the actinal surface, it is the inner end which overlies the outer. On the rays this inner 
end is somewhat elongated, and the series adjacent to the adambulacrals slightly overlaps the outer 
margin of the latter. Central portion of each plate is raised into a regular paxillar tabulu~n with a 
convex summit, surmounted by a radiating central group of 6 to 10 short, rounded, subconical, pointed 
or blunt-tipped, granuliform spinelets, with a peripheral series of about the same number of slender, 
slightly longer sp~nelets placed at a lower level on the pedicel or tabulum. Often the central and 
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peripheral series are nearly alike and form a coordinate group. Fairly well defined channels run 
between the series of keels or pedicels, interradially from inferomarginals to adambulacrals. 

Superambulacral plates are feebly developed, scarcely more than rudiments, the series extending 
about one-half length of ray, and absent from innermost 4 to 6 adan~bulacrals. They appear to be 
better developed in medium-sized than in fully adult specimens. 

I n  this species the gonads are clustered on either side of the interradial line and do not extend as 
a longitudinal series along either side of the medio-radial line far into the ray, as in  Dipsacuster nesiotes. 

Madreporic body is fairly large, nearly hidden by paxill~e; irregular in outline; striations radiating. 
Situated slightly nearer to margin than midway between margin and center of disk. 

Color in life: Abactinal paxillar area coral red over area occupied by small paxills, becoming 
duller or grayish coral red a t  the sides; actinal surface creamy white; marginal plates the same, tinged 
with pink. Color in alcohol, brownish yellow to ashy white. 

Young: The smallest specimen taken measures R 12 mm., and r 5 mm., and in general appear- 
ance is very like the adult. The difference is a lack of enlarged spinules on inferomarginal plates. 
The interradial areas are already well developed, and paxillar area is compact as in  adult. Another 
specimen of nearly the same size possesses a single enlarged spinule on the edge of the ray. 

Localities: Type (no. 21152, U. S. National Museum) from station 4081, north coast of Maui, 202-320 
fathoms, gray sand and foraminifera; bottom temperature, 51.7O; abundant. Taken also a t  the 
following stations, in  all 414 specimens. 

Record of localities. 

station. 1 Locality. 1 Deptl~. I Nature of bottom. 

Brownish gray mud and sand. 
Gray 8and. 
Fine gray sand. 
Gray sand. 

3830 ...... 
3919. ..... 
4044.. .... 
4082. ..... 
4083.. ....... 
4115. ..... 
4116.. 
3472. ..... 

Do. 
Coral sand, foraminifern. 

Do. 
Fine white sand. 

This species is found, therefore, a t  a depth of about 250 fathoms and apparently does no't range 
much over 30 fatho~ns either side of this average. I t  was taken on a special line of dredging8 north 
of Maui which were made for the purpose of (leternlining vertical distribution. 

The chief differences between this and the foregoing species have already been pointed out. The 
present form is in some respects intermediate between the Astropectinidtc and Plutonasterids. 

The species is named for Prof. Charles Cleveland Nutting. 

South coast of Molokni Island.. ................................ 
Sonth coast of Oahu Island ..................................... 

.................................. West coast of Hawaii Island.. .................................... North coast of Maui Island. 
.......................... . .do..  ............................ -. 

................................ Northwest coust of Onhu Inland ......... do.. ..................................................... 
..................................... south coast of Oahu Island 

Family LUIDIIDiE Verrill, 1899. 

Fatlro~na. 
238-256 
267-220 
238-198 
220-238 
238-263 
195-241 
241-282 

295 

Luidiidsa Verrill, revision of certain genera and species of att~rflsheu, with description 01 new forms. <Trans. Conn. 
Acad., vol. x, 1899, p. 201. Equivalent to Luidiinoo Sladen, Challenger Asteroidea, 1889, p. 244. 

Ctenus LUIDIA Forbee 

Luidia Forbcs, Mem. Wern. Soc., vol. VIII, 1839, p. 123. 

K e y  to ffawaiian species of Luidiu. 

a. Rays more than 5, mottled with brown. 
b. Pedicellarirc very few; abactinal paxillu: rounded, wit11 one or two prominent spinules; adam- 

bulacral spines 4. No inferomarginal pedicellariz.. .............................. hystriz. 
bb. Pedicellarire numerous, conspicuous, 2 to 4 betweell inferomarginal and adambulacral spines; 

the latter 3 in number. Inferomarginal plates, with 2 to 4 petlicellariw s.. ..... magnijca. 
aa. Rays constantly 5. 

b. Prominent lateral spines to ray.. .................................................. Luidia sp. 
bb. No prominent spines on ray ..................................................... brevispina. 
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Luidia hystrix, new species. 

PI. xrII. figs. 1, 2; pl. x ~ v ,  figs. 1, 2; pl. xvr, figs. 2, 2a. 

Rays 8. R = 195 mm. (longest ray, the shortest R being 178 mm.) r = 19 mm. R = 10.2 r. 
Breadth at widest part near base 20 mm. 

Rays very elongate in proportion to disk, slightly swollen above base, and thence very gradually 
tapering up to the bluntly pointed extremity; robust, depressed, with well-rounded sides. Abactinal 
surface more or less flattened on disk; convex on rays, but flattened or even sligtrtly concave along 
median radial line. In  young specimens rays are always strongly convex above. Actinal surface 
rounded, the ambulacral furrow broad and tube feet very large, with conical sucking disks. 

Paxill~e of abactinal area large, crowded on disk, and there without definite arrangement. They 
are arranged in definite, spaced, longitudinal rows along rays, except in a narrow median radial area, 
where they are more crowded and not so regular. On either side of this median radial area one can 
count 6 regular longitudinal series of paxills on the basal portion of ray and 5 over the remainder. 
Paxillze are rotund to slightly subquadrate at the margins of area. Nearly all p a x i l l ~  of rays except 
the series adjacent to inferomarginal plates and those of distal portion of median radial area bear a 
robust, upright, tapering sharp thorn or spinule, about 2 to 2.4 mm. in length, placed in center of 
tabulum; those of the media11 radial area (proximal portion) are shorter (1.5 mm.). This spinule is 
surrounded by 5 to 8 or 10 robust, cylindrical or clavate, obtusely tipped, papilliform spinelets, 

.placed also on the tabulum. External to these on the periphery of tabulum are 15 to 25 (usually 
about 17 or 18) slender papilliforrn spinelets, usually somewhat irregular in thickness. Paxilla: of 
the series adjacent to marginal plates are very slightly smaller than the others and lack the central 
spinule. Not infrequently paxilla: of the regular spinulated series also lack the spinule, but in other 
respects they resemble the spinopaxill~. Occasionally paxilla: of disk bear a short conical spinelet, 
but most of them have instead 8 or 9 cylindrical flat-topped granuliform spinelets in the center of 
tabulum, surrounded by a peripheral series of 20 to 25 much slenderer ones. 

Inferomarginal plates are very numerous, short, and wide, each with a special raised ridge, 
between which are deep fasciolar grooves. Plates bear, along the median line, a transverse series of 
4 or 5 (rarely 6) long, slightly curved, very sharp, rather delicate spines. These increase in size 
toward outer edge of plate, the inner 2 being usually much smaller than the outer 3, the median 
spine of which is longest. Toward base of ray there is less difference between the inner and outer 
spines, although the inner 2 are always much smaller. The elevation or keel of the plate, upon 
which the spines are borne, is bordered by long, slender spinelets, a few standing on the exposed 
surface, between the spines. Sides of fasciolar grooves are covered with capillary spinelets. 

Adambulacral plates are wide, but short, as seen on the actinal surface, and are united by broad 
bands of integument. The armature, which is borne on a sort of keel, consists of 4 spines, of which 
3 form a regular transverse row, the median being longest and furrow spine shortest. The fourth 
spine is situated between the outer two, but adorally and out of line with the series. Near. base of 
ray a fifth spine is added to outer end of regular series, and sometimes a smaller spinule stands in line 
with the odd spine, which is about the length of the furrow spine or shorter. Furrow spine is 
slightly curved, compressed, and saber-like. The outer spines are faintly curved at the base, are 
tapering, bluntly pointed, and usually directed away from the furrow. External to the outermost 
spine, about midway between it and the innermost inferomarginal spine, is a radiating group of 8 or 9 
ciliary spinelets of different sizes. In  the midst of these there is sometimes an inconspicuous 
3-jawed pedicellaria, fairly wide at base, but with tapering, bluntly pointed jaws, scarcely one-third 
the length of adjacent adambulacral spine. These pedicellariz, of which there is never more than 
one to a segment, are not numerous, being present on about half the adambulacrals of some arms and 
almost absent from others. 

Mouth plates are long and narrow. Along the margin are about'8 long, slender, pointed spines, 
which increase in length toward the inner end of the plate, the innermost spine being longest, flattened, 
and directed toward center of actinostorne. The adjacent spine is also frequently flattened. Parallel 
with this series, and close to it, on actinal surface, is another series of 4 similar spines. Frequently 
this second series is more or less irregularly grouped in .with the first. True marginal spines are 
found on side of plate, one near base of the big inner spine, and 3 or 4 in a cluster, considerably higher 
up, about midway between the first and the roof of the furrow. 
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Actinal interradial areas small; there are apparently about 4 plates, each bearing a tuft of long 
slender gpinelets surrounding a central spine. 

Madreporic body hidden by  paxillae. 
Color in life: Above, cream color, mottled with burnt sienna a~;d chocolate; below, white. Spines 

white. Ambulacral feet whitish, with sucking disks of orange yellow. I n  young individuals the 
choc:olate color tends to form 3 cross bands on arms, a broad one near tip, one about the middle of 

. ray, and the third at  base; the last connects with an indefinite ring of mottling about disk. Center of 
disk brown. 

Young: I n  very young individuals the abactinal spinules are entirely absent, as might be expected. 
The smallest specimen has R=15 mm., and r=6.5 mm.; 10 rays. Another young specimen, slightly 
larger, has a smaller disk and 8 rays. I n  the young the inferomarginal and adambulacral spines are 
relatively smaller than in the adult, the outermost spine of the former series being the Iargest, the 
remainder quite insignificant. Pedicellariae are entirely absent. I n  a specimen with R=73 mm., the 
abactinal spinules have appeared on all the series of paxillae, upon which they are present in the 
adult; but the spinules are much smaller than in the fully adult. Judging from a slightly smaller 
specimen than this, the spinules appear first on the innermost regular series of p a x i l l ~ ,  and thence 
spread over the rest, never appearing on the marginal row. Most of the regular series have subquad- 
rate paxillae, which become more and more rounded toward median radial line. The inferomarginal 
spines are practically like those of the adult, the  innermost 2 being a little weaker. On these inter- 
mediate specimens the adambulacral armature is as in the adult, except that pedicellariae are very 
much less numerous. 

Localities: Type (no. 21153, U. S. National Museum) from station 3876, Auau Channel, between 
Maui and Lanai islands, 28 to 43 fathoms, sand and gravel; bottom temperature, 7 4 O .  Taken also at  
the following stations, 11 specimens in all: 

Record qf localities. 

Station. Locnlity. / Depth. I Nature of bottom. 

Fathoms. 
8861.. .... Pail010 Channel 
8987. ..... Southeavt of Kauai Island.. 
4031.. .... Bank, south of Oahu Island.. ,,. ....... ........................................................ ..... do.. ......................................................... 
4168.. .... Vicinity of Bird l s l a ~ ~ d  ......................................... 

This species is most nearly related to Luidia nspera Sladen, taken by the Challenger Expedition off 
~amboagan, and Tablas Island, Philippine Group, and north of Admiralty Island, the vertical range 
being 10 to 150 fathoms. Both species are related to Luidia snaculata Miiller and Troschel, aa well as 
to the following species, Luidia magni'cn. Luidia hystnk differs from uspera in the character of the 
adambulacral armature and abactinal paxillae. I n  aspera only 3 inner rows of paxillae are spiniferous. 
Our species has an extra spine to the adambulacral armature, and fewer pedicellariac, there being 
n e v e r  between the inferomarginal and adambulacral spines as in aspera. 

A young specimen was foupd to have engulfed a young sea-urchin and a small colony of polyzoa. 

Luidia magnifica, new specieb. 

P1. xv, flgs. 1-3: pl. xvx, flgs. 1, la. 

Rays 10. R=330 mm.; r=41 mm.; R=8r. Breadth of ray a t  widest part, near base, 37 mm. 
The outer third of the two unbroken arms has been regenerated, and although they are nearly the 
diameter of basal portion, they are probably considerably shorter than in life. 

Rays very elongate in proportion to disk; considerably wider about 30 mm. from base than 
directly a t  j~~nc t ion  with disk. They taper very gradually to a bluntly pointed _ext,remity, and are 
robust, depressed, with well rounded sides. Abactinal surface capable of inflation, but flattened on 
disk; convex on rays, but flattened or even slightly concave along median radial area. Actilia1 sur- 
face with rounded borders. Ambulacral furrow wide, the tube feet very long, with comparatively 
small, ovoid socking disks. Pedicellariae very numerous on actinal surface. 
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Paxillre of abactinal area are large, roundish on disk, and very crowded; on rays arranged in 6 
regular longitudinal series at either side, becoming reduced to 5 on outer part of ray. In these regu- 
lar series the paxillz are very sharply quadrate, but over a fairly wide median radial area they are 
rounded in outline, considerably smaller than those of the regular series, are crowded, and have no 
definite arrangement. At base of ray paxillm of all 6 longitudinal rows bear a tapering, sharp, stout, 
often slightly curved spinule or thornlet, those on innermost series longest (2 to 4 Inm.), thence 
decreasing in size toward margin, being usually quite short on outer 2 rows. On outerrnost of mar- . 
ginal series (corresponding to the aborted superomarginal plates) there is now and then a central 
spinule as long as any of the innermost series. On outer part of ray beyond middle there are about 3 
definite longitudinal rows of spinules. The spinule is borne usually near inner edge of quadrate 
tabulum, or near the aboral inner corner, seldom in the center. Exposed surface of tabulum is only 
slightly convex, and bears 20 to 25 stout, subclavate, papilliform spinelets, which become much 
heavier, rather flat-topped, and granuliform toward the center, where they often have the appearance 
of being bent the same way that the spinule is directed-namely, diagonally toward inner aboral cor- 
ner of plate. Periphery of tabulum bears a series of numerous, blunt, much slenderer spinelets. 
Paxillz of median radial areas and disk lack enlarged spinule, are roundish, and smaller. The cen- 
tral group of spinelets is also more regular, increasing in size toward the center, where they are rather 

flat-topped, clavate, and granuliform, resembling the 
large end of ar? apothecary's pestle in miniature. 

Inferomarginal plates very numerous, short, and 
comparatively wide, each with a special ridge, sepa- 
rated from that adjacent by an unusually deep and 
wide fasciolar groove. Armature consists of a trans- 
verse, regular series of 5 or 6 spines, of which the outer . 
2 or 3 are longer than the inner. The former are long, 

' slender, tapering, very sharp, and slightly curved. 
Three is the most frequent number; the longest ( 7  to 
9 mm.) is sometimes the outer (when there are but 2 
enlarged lateral spines), sometimes the median, but 
there is little difference in the length of the three. 
The inner 2 or 3 of the group of 6 are often augmented 
by several auxiliary spinules. This group is less 

Luidia magniflca. ~nferbrnar~inal and adambulacral regular than the outer spines, the spines being much 
plntes, removed to show uctinal intermediate oasi- smaller. ta~erine.  with usuallv an ex~anded.  flat. , A -, , , 
cles (a . .  b.. c.). ad., Adambulacral plate; ad. UP., ,.hisel-like tip. ~h~ is fri&ed by ;stout pointed 
adambulacral spines; irg., inferomarginal plate; 
supra-am., s u p r a ~ m b ~ l ~ ~ ~ ~ l  plate (end 4. Spineleb, of considerable size, which are also scattered 

over surface of plate between the large spines. Ifere 
they are unequal in size, and irregular in distribution. In  addition there is 1 (or rarely 2) 3-jawed 
pedicellaria between the large lateral spines, making 2 or 3 for each plate. These pedicellaria, which 
are not to be confused with the larger ones, found in the interval between the ada~nbulacral and inner- 
most idferomarginal spines, are sessile, with a fairly broad base and blunt tip, being roughly conical. 

Armature of adambulacral plates, which is borne on a transverse keel, consists of 3 spines, placed 
one behind the other, the median longest. Furrow spine flat, saber-like, and bluntly pointed. The 
next two are close together, and separated from furrow spine by an interval. They are long, straight, 
tapering, round tipped, and usually bent away from furrow. An inconspicuous, short, blunt, flat 
papillais situated on adoral side of base of outermost spine. External to the latter, between it and 
inferomarginal spines, is a row of 3 (occasionally 4, or at end of ray 2) large 3-jawed pedicellarire, 
which increase in size outward, the outermost beiug situated on a slightly greater prominence than 
the others. The innermost is situated just external to the outernlost adambulacral spine, and reaches 
nearly halfway to top of this. Each pedicellaria is perched on the top of a discrete ossicle shaped 
very much like the shaft of a paxilla. The inner 2 ( b ,  c, see fig.) rest on the surface of the adanlbu- 
lacral plate, but the bottom of the outermost and largest is bent, and is wedged between the adambu- 
lacral and inferomarginal, representing the usual ac t in~l  intermediate plate, evidently. These ossicles 
are immersed in muscle, and are not readily comprehended unless treated with hot caus1,ic potash. 
They represent really 3 longitudinal series of actinal intermediate plates, something very unusual for this 
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genus. Each pedicellaria, perched on the knob-like tip of its ossicle, is surrounded by a circle of 5-10 
papilliform spinelets of unequal lengths, the longest often reaching nearly to tip of pedicellaria. The 
latter has a rather broad base, with bluntly tipped jaws, which are about l& to 2 times as long as the 
extreme width of base. These jaws are often slightly twisted at tips, like the opening bud of a flower, 
which indeed the pedicellaria somewhat resembles, the similarity being increased by the calyx-like 
circlet of spinelets already mentioned. The outermost pedicellaria of this group is always largest, 
being usually, exclusive of its pedicel-like base, 1.5 to 2 mm. long. 

Mouth plates long and narrow. The 2 inner angle spines are long, flat, round-tipped or subtrun- 
cate, much stouter than any others of the plate, and directed toward center of actinostonle. The true 
furrow-series is continued toward the end of first ambulacral plate, in about 3 groups, each of 2 papil- 
liform spinelets. One of these spinelets, adjacent to the tooth, is enlarged, flattened, about half as 
long as tooth. Extending along margin of actinal surface of plate is an irregular series of long s~ines,  
tapering and slender, and often slightly flattened a t  tip. They decrease in size toward outer end of 
plate, where there is also a marginal fringe of spinelets, extending inward along side of groove adja- 
cent to first adarnbulacral. The superficial series might be regarded as 2 irregular series on the outer 
part of plate. Actinostome large. 

Actinal interradial areas practically absent, the adambulacrals of adjacent rays with their large 
pedicellari~ touching each other. 

Madreporic body entirely hidden by paxi l l~ .  ' 

Color in alcohol, yellowish brown, mottled with darker; in life probably similar to the foregoing 
species. 

Locality: Type (no. 21154, U. S. National Museum) from station 3849, south coast of hlolokai 
Island, 73 to 43 fathoms, coarse sand, broken shells, coral; 1 specimen. 

This very distinct species is related to Luidia maculata and Luidia aspern, as well as to the fore- 
going species. From the last 2 it differs particularly in the character of the adambulacral armature 
and in the presence of 3 longitudinal series of actinal intermeaiate ossicles, and probably also fro111 
maculata in these respects. I have been obliged to rely upon the original description of maculata 
(System der Asteriden, p. 77), which is none too satisfactory, and upon the critical remarks of Perrier 
(RBvision des StellBrides, p. 338). So far as I am aware, no one has figured maculuta, the type of 
which came from Japan. Neither Miiller and Troschel nor Perrier mention abactinal spines or the. 
pedicellari~ oi the inferomarginal plates, so I am forced to conclude that these are not present 011 

maculuta. Nor is it  clear from the original description whether the large actinal pedicellaris follow 
the adambulacral spines or are among them. Perrier says they follow the spines, while Miiller and 
Troschel state that they are among or between [zwischen] them. While ~izagnij'ica differs from aspera 
in the same respects as from I~~strix, it  may not be amiss to detail some of the differences which sepa- 
rate it sharply from macztlata. 

Luidia maculnla. I Luidia ma.qniflca. 

No enlarge, spinules on abactinal paxillm. 

Adambulacral armature coflsistingof one furrow and 3 01 
4 nctinal spines. 

Pedicellarim slender, 3-4 times as long as broad. 

A single series of actinal intermediate ossicles. 
I 

Inferomarginal spines 2-3, the innermost longest. 

No pediccllarim on inferomarginal plates. 

Four to G lateral series of abnctinal paxllloc with enlarged 
spi11ules. 

Adumbulacral armature of 1 furrow and 2 actinal spines. 

Pedicellaria, I t  to 2 times as long as broad, 3 in number, 
in a definite series external to adambulacral spines. 

Two to 4serics of actinal intermediate ossicles, each ossicle 
bearing a pedicellnrin. 

Inferomnrginal spines about 5, the outermost longest; the 
inner 2 with flattened chisel-shaped tips. 

Three or sometimes 2 or 4 pedicellarim on inferomarginal 
plates between the large lateral spines. 

The inferornarginal plates oE this form are relatively rather small. The actinal intermediate 
ossicles are aberrant also. The interval between successive segments of the ray is comparatively very 
large, and filled with muscle. This fact, combined with the arrangement of actinal plates, gives a 
great degree of flexibility. Professor Verrill, to whom I sent a portiorl of an arpl for inspection, 
writes that he believes this species can swim rapidly, using its large arnbulacral feet as paddles, as he 
has seen Luidia clathrata do. The tube feet are very large. 
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This is a remarkably large species. The type, if perfect, would measure over 2 feet in  diameter. 
I t  is thus nearly as large as a specimen of L. savignyi, with 9 arms, recorded from Mauritius, the shortest 
ray of which was 350 mm., the longest 370. Prof. F. 5. Bell has referred to this specimen as the 
largest starfish on rec0rd.a 

Luidia sp. 

I n  the collection there is a single specimen of a young Luidia, which can not be positively 
determined on account of its small size. R=20 mm.; r=4 mm. R=5r. Rays 5, very gently tapering; 
abactinal area convex. P a x i l l ~  are arranged in 4 regular rows a t  either side of arm. These would 
apparently have become subquadrate. Those of median portion of arm are round and likewiee rather 
regularly arranged. Inferomarginal plates with a single, prominent, slender, slightly flattened spine, 
aboutas long as width of plate, forming a series along margin of ray. Actinal surface of plate with 
numerous slender spineleta, but none large enough to form a companion spine. Adambulacral 
armature consists of a long, slender, flattened, slightly curved furrow spinelet, and 2 actinal spinelets 
in  a regular transverse series, besides 1 or  2 shorter epinelets situated adorally to the latter. Occmion- 
ally a long 2-bladed pedicellaria takes the place of one of these latter spinelets, but as yet pedicellariz 
are rare. The dredge-station record is missing, but the  specimen was probably taken from Penguin 
Bank, south of Oahu, in a depth of about 25 fathoms. 

This specimen appears to belong to an unde~cribed species very closely allied to Luidia forJcifer 
Sladen, from Torres Strait, 6 fathoms, and the Arafura Sea near entrance to Torres Strait, 28 fathorns. 
(Sladen, Challenger Asteroidea, p. 260.) 

Luidia brevispina Liitken. 

Luidia brevispina Lutken, Fortsatte kritiske og beskrivende Bidrag ti1 Kundskab on Sostjernerne. <Videnskabelige 
Meddelelser, 1871, p. 288. Perrier, HBvision des Stellerides, 1876, p. 33;. 

This species is recorded by Perrier (1. c.) from the Sandwich Islands, where 9 specimens were 
collected by Mr. Ballieu, and received by the Museum d'Histoire Naturelle de Paris in  1876. No 
examples were secured by the Albatross Expedition. 

Family PSEUDAHCHASTERIDLE Fisher, 1905. 

Pseudarchasterina: Sladen, Challenger Asteroidea, 1889, p. 109: emended. Verrill, Trans. Conn. Acad., vol. x ,  1899, p. 187. 
Astrogoniina: Perrier, Exped. Scientif. Travailleur et du Talisman, Echinodermes, 1894, pp. 337, 338. 
Pseudarchasterida: Fisher, Bull. Bureau of Fisheries, vol. Xxrv, 19M (1905, p. 303. 

Genus PBEUDARCEABTER Bladen. 

Paeudarciiaster Sladen, in Xnrr. Challenger Exped., vol. I, 1885, p. 617. 
Astrogonium b Perrier (non Miiller and Troschel) Exped. Scientif. Travailleur et du Talisman, Echinodermes, 1894, p. 338. 

h'ey lo fIawaiian species of Pseudarchaster. 

a. Rays shorter; no enlarged spinules on the actinal intermediate plates.. -. . . . . . . . . . . . . .myobracl~ius 
ua. Rays longer; enlarged spinules on the actinal intermediate plates.. . . . . . . . -. . . . . . . . . . . jordani 

aBell, Ann. N. H., ser. 6, vol. rrr, 1889, p. 222. 
bThe substitution of the name Aalrogonzum for P8eudarcfiaater Sladen js wholly unnecessary and unwarranted. Astro- 

gonii~nz was first proposed by Mdller and Troschel (System dcr Asteriden, 1842, p. 62) and ~ncluded 4 genera-Ifippaateria 
Gray, Goniasler Agassiz, Pentagonaster Gray, and Toaia Gmy-all of which are now recognized and in current use. The 
genus was thus a composite group without a definite type. In 1847 and 1866 Gray used the name In a more restricted 
sense, including forms now referred to msia (or to Pentagonaster, according to the point of view), buch as Toaia granularis 
(Retzius), and to thc Odontasterida, as Acodontaster miliaris (Gray) Verrill. If it  were used at  all it  would be applied, with 
very questionable propriety, to the group containing the Avterius granularis of Retzius, which belongs to the previously 
described Tosia. But as Aslrogoniun~ was an artificial group, a synonym of, say, Ilippasteria, or of any one of the other 3 
above-mentioned genera, the name should be discarded for all ttme, on the ground of "once a synonym, always a 
synonym." 

However, in 1889 Sladen incorrectly restricted Astrogonium to Gray's genus Pentagonaater. 
IJerrier in 1894 transferred the name to an entirely different group, onc unknown to either &fuller and Troschel 

or Gray, namely, to P8eudarchaater+AphrodiLia8ler Sladen. Both of these names are perfectly tenable, and the course 
of Perrjer is wholly contrary to the most widely ucccpted law8 of nomenclature. Aatrogonium has been used by 
several authors since 1894 in place of Pseudarcliasler, the correct name of the group. (See Verrill. Trans. Conn. Acad. 
XX, 1899, p. 149.) 



THE STARFISHES OF THE HAWAIIAN ISLANDS. 

Pseudarchaster  myobrachius, new species. 

PI, x, figs. 6, Be; pl, xrx, 1, la-c. 

Itays 5. R = 34 mm. ; r = 13 mm. R = 2.61r. Breadth of ray at  base, between second and third 
snperomarginal, 12 mm. ; halfway to tip, 7 mm. 

Rays rather narrow and short, slightly tapering after the basal expansion to a pointed extremity. 
Interbrachial arcs wide and well rounded, so that base of rays is broad. Margin of rays evenly 
rounded, more beveled on disk. 

Abactinal paxillar area compact and uniform; very narrow on rays, consisting of only three rows 
of plates on outer half, where it  is less than half as wide as a superomarginal. Paxillre roundish to 
subpolygonal, close-set, and not arranged with any great regularity. The pedicel is surmounted by 
12 to 18 coordinated, short, truncate, 3- or 4-sided spinelets, prismatic in appearance. A few of the 
peripheral  pinel lets are usually noticeably smaller than others. P a x i l l ~  decrease in size toward 
margin and on rays, where there is usually only 1 central spinelet with 7 to 9 surrounding it. A well- 
defined groove is present between the paxillar area and marginal plates. Papulw absent from distal 
half of ray. 

~uperomar~ina l  plates, 23 in number from median interradial line to extremity of.ray, form a 
broad, conspicuous margin to abactinal area. Length in interbrachial arc less than on ray (except 
outer fourth). Plates are covered with a close polygonal granulation, the granules increasing in size 
and becoming less crowded toward outer end of plate. A marginal series of much emaller granules 
surrounding each plate is clearly distinguishable. Plates of outer half of arm have an oval naked spot 
on nliddle of dorsal aspect. This area begins 011 ninth or tenth superomarginal and is present on 9 or 
10 plates. The last (distal) few plates, being very small, are completely covered with granules. . 

Inferomarginal plates correspond in number to superomarginals, and encroach rather more upon 
actinal area than do the latter upon abactinal. Plates in interbrachial arc are conspicuously shorter 
than those on ray. They are covered with numerous granules, which increase conspicuously in size 
toward outer margin of plate. Most of the granules are flat-topped, roundish, or polygonal, but many 
show a tendency to become squamiform. Plates of interbrachial arc bear a median transverse series 
of 4 flattened, tapering, sharp spinelets which have a swollen base and are closely appressed to the 
plate. These are reduced in number to 3 and 2 on ray, and finally to one on outer part. The series is 
well spaced. 

Adambulacral plates have an angular furrow margin, the apex of which is nearer adoral than 
aboral side. The armature consists of a furrow series of G or 7 short, roundly truncate, flattened 
spinelets, 4 of which are on that side of the angular margin turned away from month, the longest 
spinelet a t  apex, and the other 2 on the adoral side of the margin. They thus form a palmate series 
and are graduated in length. Furrow series is continued along adoral margin in 2 to 5 gradually 
shortening spinelets, and similarly along the aboral margin in 2 or 3 spineleta. I n  middle of actinal 
surface there is an erect tapering spinule, more prominent than any others of plate, and clustered 
around it  are numerous small, papillifor~n spinelets, especially toward the outer side of plate. On 
first few plates the prominent spinule is not present. The spineleta which are found along the adoral 
and aboral margins of each plate are opposed over a sort of fasciolar furrow between the plates. 

Actinal intermediate plates are subquadrate or roundish, large, and do not extend beyond the 
third inferomarginal. They are arranged in about 3 series parallel to the adambulacrals, and increase 
in  size toward disk. They are covered with round papilliforl~l granules, which are truncate, well 
spaced, and often arranged in more or less definite rows. No fasciolar grooves are present between 
the plates, or if present can not be regarded as in any manner specialized. 

Mouth plates are large, ovoid, and prominent actinally, with an extensive furrow margin. Tlle 
armature consista of a furrow series of 7 blunt flattened spinelets, similar to but larger than the adam- 
bulacral furrow spinelets, increasing in length towarci inner end of plate. These inner spinelets are 
slightly compressed in a n  interradial plane, and likewise taper a trifle. A superficial series of 10 is 
present along the margin of the median suture, decreasing in length toward the outer end of plate, the 
outermost being scarcely more than flat-topped granules. Furrow series is continued along margin 
adjacent to first adambulacrals in about 6 short, graduated, very flat spinelets, opposed to those of tho 
adjacent edge of adambulacral. Between these and superficial series is a row of 3 or 4 small papilliform 
granules, similar to the adjacent superficial series. 
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Madreporic body is very small, situated halfway between center of disk and inner edge of supero- 
marginals; entirely hidden by paxillae. 

Color in alcohol, dull brown. 
Young: Two young, apparently of this species, were taken at  station 4028. R=8.5 mm. ; r=5  mm. 

(smaller specimen). They differ much from the adult in general form, having short, stout rays. Each 
of the broad superornarginal plates (8 in  number from median interradial line) has a naked area on the 
abactinal surface, similar to that of the adult except that in  the young these extend around the 
interbrachial arc. Enlarged spinules cl  inferomarginals are present (absent on other specimen, how- 
ever), but much reduced. Actinal intermediate plates are very few, and the actinal spinule of adam- 
bulacrals is not yet larger than the others. Furrow spinelets of adambulacrals 4 to 6. 

Locality: Type (no. 21158, U. S. National &Iuseum) from station 3995, vicinity of Icauai, 427-67ti 
fathoms, fine gray sand and rocks; bottom temperature, 40.6'. Two young specimens were taken 
also a t  4028, southwest coast of Icauai, 444-478 fathoms, on gray sand and globigerina. 

This species is distinguished by its short rays, broad marginal plates, very narrow abactinal 
paxillar area on rays, small actinal intermediate area, the plates of which are devoid of spines and 
of specialized fascioles between them, and by the enlarged spinule on the adambulacral plates. The 
madreporic body is entirely hidden. The species is thus very distinct from any Pacific form, and 
would seen] to approach nearest to Ps. tessellatus Sladen from Cape of Good Ilope, from which, how- 
ever, i t  is readily distinguishable by the shorter rays, broader marginal plates, with naked areas on 
superior series, by the hidden madreporic body, and by the absence of spinules from actinal interme- 
diate areas, where the granulation appears also much less compact. 

Pseudarchaster jordani, new species. 

PI. x, figs. 7, 7a; pl. XIX, figs. 2,2a. 

Rays 5. R=52 mm.; r=16.5 mm. R=3.15 r. Breadth of ray at  base, between first and second 
superomarginals, 18 mm. 

Rays moderately long, robust, tapering continuously from a fairly wide base to a pointed extremity. 
Interbrachial arcs not so wide as in  preceding species; rounded. Abactinal surface a trifle inflated 
over radial areas, and slightly sunken along interradial lines. 

Abactinal paxillar area is compact, not so narrow on rays as in preceding species. I n  the middle 
of R there are 6 longitudinal rows, the area here equalling in  width one of the adjacent superomarginal 
plates. The paxillae are relatively larger than in W .  myobracl~ius, and are arranged with beautiful 
regularity in  a radial and numerous parallel series, the plates decreasing in size toward margin. They 
are also smaller in  an apical area, inside the  primary radials. A radial paxilla consists of about 10 to 
12 hexagonal or prismatic, granuliforrn spinelets placed on the convex summit of the pedicel, sur- 
rounded by a peripheral series of 15 to 18 smaller, unequal, slightly flattened ones which are consider- 
ably slenderer and do not form a regular series. The smaller paxills differ only in  having fewer 
spinelets. Papuls  arranged in sixes about paxills, lacking from distal three-fifths of arm, as beyond 
eighth superomarginal. 

Superomarginal plates, 30 in  number from median interradial line to extremity of ray, form a 
slightly arched bevel to margin of ray, but do not encroach so conspicuously upon the abactinal area 
as in the preceding species. They are uniformly covered with polygonal, flat-topped granules which 
increase in  size toward the lower edge of plates. The thirteenth to twenty-third plates have a rudi- 
mentary bare spot near the abactinal end, but this appears to be lacking in a second specimen. 

Inferomarginals correspond plate for plate with superomarginals. O p  disk they encroach more 
upon the actinal area than do superomarginals upon abactinal. Excepting a regular peripheral series, 
the granulation is coarse and more. irregular than that of superomarginals. The granules tend to 
become squamifor~n, and there .is a very irregular transverse series of sharp, squamiform spinelets 'on 
each plate. These are more numerous in  interbrachial arcs, and do not form a straight linear series. 

Adambulacral plates have a n  angular furrow margin. Armature as follows: (1) A palmate 
furrow series of 7 or 8 slightly curved, stout, round-tipped, compressed spinelets. The series is con- 
tinued along the aboral and adoral margins as 2 or 3 shorter, slenderer spinelets, the inner ones often 
standing on furrow margin in such a way as to form a portion of the palmate series. (2) On the 
general surface of plate, 2 (rarely 3, often only 1) lanceolate, slightly flattened sharp spinules similar 
to those of the actinal intermediate plates. Surrounding these are 6 or 7 blunt, papilliform spinelets, 
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those on the outer edgeof the plate being much slenderer and smaller than those adjacent to the fur- 
row series. The former sometimes form an irregular longitudinal series. The enlarged spinules 
usually stand in an obliquely longitudinal or even transverse series. 

Actinal intermediate plates extend as far as fifth inferomarginal. The series adjacent to adambu- 
lacrals is much the largest. Each ,plate bears near the center 1 (occasionally 2) lanceolate, sharp, 
flattened, appressed spinule surrounded by well spaced, small spineleta which increase in size fronl 
the edge toward center of each plate. The peripheral series is slender, but the more centrally situated 
spinelets are clavate with flattened, subsquamiform tips. There appear to be rudimentary fascioles 
between the plates, especially those adjacent to adambulacral series. The granules become more 
flat-topped and subsquamiform near the inferomarginals. 

The armature of the mouth plates is robust, consisting of a furrow series of stout, curved, round- 
tipped spinelets, slightly compressed, which are subequal in size, or a trifle smaller at the inner third 
of the series, and a trifle larger than the corresponding spinelets of the first adambulacral plate. There 
is an odd spine at the inner end of the combined pair, in addition to the regular ~narginals. There is 
a regular series of about 9 along the margin of the median suture, the inner 2 or 3 spinelets round- 
tipped and of about the same size as the adjacent furrow spinelets, the outer graduated and bluntly 
pointed, clavate or papilliform. The furrow series is continued along the margin adjacent to the first 
adambulacral, in 5 or 6 s~naller spinelets, which increase in thickness toward the outer end of the 
plate. 

Superambulacral plates present, feebly developed; lacking beyond eighth inferomarginal. 
Madreporic body small, nearly hidden by paxi l l~ ,  ~ituated very nearly midway between center 

of disk and inner edge of supero~narginal plates. 
Color in alcohol, bleached yellowish. 
Locality: Type (no. 21159, U. S. National Museum) from station 3474, south coast of Oahil Island, 

cruise of 1891, 375 fathorns, fine white sand, 2 specimens. 
This species differs from the foregoing in having larger rays, more prominent paxi l l~ ,  which are 

very regularly arranged, one or two enlarged spinules on each actinal intermediate plate, and either 
one or two enlarged spinules on all the adan~bulacral plates. I t  hears closest resemblance to Pseudar- 
cl~astsr tesaellatus Sladen, from Silnons Bay, Cape of Good Hope. , From this species it differs in having 
shorter and wider mouth plates, which appear, in atldition, to be relatively smaller. The 2 lineal 
series of spinelets are not subparallel, but outline a triangle, the base of which is the superficial series 
adjacent to the median suture. The marginal plates encroach more upon the dorsal and ventral areas, 
especially in the case of the inferomarginals. The granulation of the latter is coarser than that of 
superomarginals, instead of being of uniform size, as in tessellalus. The furrow series of spinelets is 
coarser, and there are usually 2 actinal spinules, instead of 1 on each adambulacral plate. The 
abactinal paxilla contain more spinelets, and appear to be slightly larger, and the madreporic body 
is much snlaller or at least less exposed. This form is also related to Pa. mozaicus Alcock from the 
'Indian Ocean, but differs in having shorter rays, which are broader at the base, less numerous inarginal 
plates, and actinal interradial plates which extend to the fifth, instead of tenth, inferomarginal. 
Minor differences are apparent in the armature of the mouth and adarrlbulacral plates. 

A second specirrien has the following measurements: R=59 mm.; r=15 mm. R=3.9 r. Thus the 
rays are a trifle longer than those of tesaellatus, and judging from the figure in the Challenger report 
(Asteroidea, pl. s r I r ,  figs. 3 and 4) are also more robust and more gradually and evenly tapered 
from the interbrachial arc.@ , 

FamiIy BENTHOPECTINIDS Verrill, 1899. 

Renthopectinidm Verrill, Revision of certain genera and species of starfishes with descriptions of new forms. <Trans. , 
Conn. Acad. Sci., vol. x, 1899, p. 217. = I'ararchasterinm Sladcn. 

Subfamily PONTASTERINE "errill, 1894, 
Pontasterinm Verrill, Deserlptions of new specics of starfishes and ophiurans, etc.. <Proc. U. S. Nat. Mus., XVII, 1894, p. 

241i. 
. .- -- - 

a After thls report was completed and had left my hands three species, Ps. pecldnqer, Pe. pulcher, and Ps. t~errilli, were 
described by Ludwig (Mem. Mus. Comp. Zool., 1'01. xxx~r, July 17,1905, p. 106-120). A, jordunlmsemblw theflmt twoforms. 
but lacks any structures that might be considered pedicellarim. From pulcI~er,'jortlani differs, also, in having actual 
intermediate spines, and a much morc extended papular arw, reuchi~~g to sopermarginal plates and intermdial line. 
P8. pertinifer is from Gulf of Panam~l, and 1)~ilrhL'~ from southwest of A C ~ ~ I I ~ C O ,  and vicinity of Galapagos Islands. 

hClassifled by Verrill under his Plr~tonasteridm. The present classiAcation is that advocated by S l a d c ~ ~  in "Chal- 
lenger A~teroidea." 

I". C. R .  l')OR, l't. 8-18 
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Qenns CHEIRASTER a Stnder. 

C h d ~ a s t e ~  Studer, Sitzungsber. naturforsch. Freunde Berlin, 16 Oct., 1883, p. 130: Anhnngz. d. Abhandl. d. k. preuss. Akad. 
d. lfriss. Berlin, vom Jahre 1884, p. 49, Taf. IV, figs. 8, a, b, c; Taf. V, figs. 9, a b, c, d, e. Type, Cheiraater gazella: or 
possibly pedicclluris Studer. . 

Ponlasler (partim) Sladen, Narr. Chall. Exp., I, 1885, p. 610. 

h7ey to Hawaiian species of Cl~eiraster. 

CL. Pectinate pedicellaris on actinal surface.. . . . . . . . . . . - - - - - - - -. - - - - - - - - - - - - - - - - - - - - - - - - - - - -8nyder 
aa. No pectinate pedicellaris. 

b. Abactinal paxillar area bristling with erect spinules. Rays rather short.. . - -. . - . . . -. . . l~orridusi 
bb. No erect, abactinal spinules. Rays long and slender.. . . . . . . . . . . -. . . . . . . . . . . . . . . . . -. . . . .inops 

Cheiraster snyderi, new species. 

PI. x ,  fig. 3; pl. xvnr, figs. 1 and 3. 

Rays 5. R = 51. mm.; r = 9 mm. IC = 5.6r.b Breadth of ray at base (between first and second 
superomarginals) 8.5 mm. 

Rays long and slender, tapering gradually to an elongate pointed extremity. Disk rather small. 
Interbrachial arcs wide and rounded. Lateral wall vertical. The marginal plates form a narrow, 
slightly raised border to abactinal paxillar area, which is subplane. Pectinate pedicellaris on actinal 
surface. 

Abactinal paxillar area is not uniform, the paxilla being of various sizes, spaced, and rather small, 
decreasing in size toward tip of rays. Larger paxillz of disk bear 6 to 9 short, papilliform spinelets 
surrounding a central group of 2 or 3, or sometimes only 1. Scattered among these are smaller 
paxille of all sizes, some with only a single little spinelet, others with 3, 4, 5, or 6, and so on up to 
the largest. Paxillae on rays bear 4 to 6 spinelets, usually widely radiating, and on outer half of 
arm a few along median radial area may have a single, central, delicate, conspicuous spinule standing 
erect. Those paxillz on papularium are different frhm the others, being more ornate, with longer 
spinelets, which radiate to form rosettes. Midway between center of disk and margin, on each inter- 
radial line, is a single enlarged paxilla with 20 to 25 spinelets. One of these is situated adcentrally to 
the madreporic body. Papula are large and confined to an oval area at base of rays (papularium), 
there being about 25 to 30 of them, distributed in 4 irregular longitudinal rows, the 2 medium series 
longest. 

Marginal plates form a slightly raise& border to disk and rays, which have vertical sides. Plates 
of lower aeries alternate with those of upper, except on outer third of ray, where they very nearly 
correspond. Superomarginal plates, 33 in number (in cotype) from median interradial line to 
extremity of ray, are about as high as broad, except in interbrachial arc, where the height is much the 
greater. They are slightly tumid, form a rounded mnrgin, and the prominent transverse sutures follow 
an oblique course, trending from within outward and orad. First superomarginal smaller than suc- 
ceeding ones. Each superomarginal bears 1 short, sharp, cylindrical, tapering spine, a t  about the 
center of plate. These diminish in length as they proceed outward and are usually absent from the 
first superornarginal and reduced in size on second. General surface of plates is covered with small, 
rather widely spaced papilliform spinelets. There is a small abnormal, odd interradial superomarginal 
in one interradius. 

Inferomarginals form a rounded and conspicuous border to the actinal area, on which their 
breadth exceeds their length, on inner half of ray, while the reverse is true for outer half. Each plate 
bears a lateral, cylindrical, tapering, sharp spine, 3.75 mm. long, situated near outer or upper margin 
and pointing horizontally out from ray. These spines diminish in length as they proceed outward, 
and arc reduced to about half usual size on first 2 inferornarginals. Below each spine, in a rude semi- 
circle, is a group of 3 or 4 spinules similar to but smaller than the lateral spine. One of these is larger 

u1,udwig (Mem. Mus. Comp. Zool., vol, xxx11, 1905, p. 1) ha8 united Clieiraster Studer and Pontaater Sladen (as 
restricted by Perrier). Pectinate pedicellarise can not be used nu a generic character, for they muy bc Inckit~g in species 
normnlly having them. I huvc followed Ludwig. Clziraster howidus and Clieirnsler inops would belong lo the restricted 
genus I%mta~ter, according to those authors who prefer to recognize Pontanter as distinct. 

bIn the description the proportionr hnve been taken from the cotype, since tip has been broken from all the a r m  01 
the type, which is a considerably larger specimen, r = 11.26 mm. 
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than the others, and forms a companion spine on all but first 4 or 5 plates. Sometimes a second 
spinule nearly equals it. General surface of plates is covered with spaced, sharp spinelets or thornlets, 
which are longe-t arid stoutest along median transverse line, especially in vicinity of spines and ~ i -  
nnles. A narrow area at inner end of plates, adjacent to adambulacrals, is usuklly free from spines, 
except on about 5 plates beyond the second to fourth. These have 3 or 4 sharp, short spinelets set 
close together in a comb, and pointed over the suture between inferomarginals and adambulacral 
plates, sometimes meeting 1 or 2 smaller spinelets on the latter, or arranged in a semicircle without 
opposing spinelets. These are rudiments of the peculiar pectinate pedicellariz characteristic of the 
genus, a ~ d  which in this species are better developed on the actinal intermediate plates. 

AdambulacraJ plates have an acute angular projection into furrow, the spiniferous rim appearing 
semicircular. Greatest breadth is greater than length; successive plates rather widely separated. Arma- 
ture as follows: (1) A furrow series of 8 (occasionally G or 7) slightly flattened, blunt spinelets. The 
4 or 5 median spinelets form a nearly straight series, are untapered and round-tipped. One or 2 spine- 
lets at either end of series are shorter than the central group of 4, and the lateralmost are shortest. 
(2) On actinal surface a tapering, stout, erect, pointed spine, a third longer than those of furrow 
series, stands in the middle of plate, and on an oblique line toward outer adoral corner is a companion 
spinule, much shorter and slenderer. A second slightly shorter spinule, near the aboral margin of 
plate, is in a longitudinal series with the last, while a similar third spinelet is sometimes found just 
aborally from the prominent spine. These 3 spinules are usually all present (but not always) and 
near base of ray either the first or second may be considerably enlarged. A row of 2 or 3 short, slender 
spinelets continues the furrow series along adoral margin of plate. 

hIouth plates prominent, broad, and the united pair strongly convex, with a wide free margin. 
Width of united pair exceeds interradial dimension. Each plate bears a marginal series of 7 flattened, 
tapering, blunt spines and spinules, disposed in a radiating horizontal series. The innermost spiue is 
longest, the second slightly shorter, and the combined 4 stand out horizontally over peristome forming 
"teeth." The remaining 5 spinelets are either graduated in length, or form an independent fan- 
shaped series at sides of the margin. 011 actinal surface a row of 5 or 6 prominent pointed spinules 
&tends along margin of interradial suture, decreasing in length as they proceed outward. About 3 
widely spaced spinules are scattered between the above series and the marginals, often forming an 
intermediate series. 

Actillal intermediate plates are few and do not extend beyond fourth a<lambulacral. There are 8. 
or 9 pectinate pedicellarize to each of the 5 interradial areas. These pedicellaris are situated o17er a 
suture between 2 plates, the 4 or 5 spinelets (making up comb) of one plate opposing an equal number 
of the adjacent plate, the suture running between them. The largest pedicellaria is that on inter- 
radial line. The others are smaller. There is considerable variation in the number of these pedirel- 
larize, the smaller specimen possessing but 2 to 4 to each interradial area, and lacking entirely the 
largest. Numerous delicate thornlets are scattered over intermediate plates. 

Anal aperture subcentral, small, but easily seen. 
Madreporic body of medium size, broadly elliptical, situated lr~idway between ccnter of disk and 

margin. Striations coarse, very irregular. 
Color in life unknown; in alcohol ashy white. 
Young: The smallest specimen (station 4007) has R = l l  mnl., and r=3 mm., and a considerably 

different facies from the adult. The marginal plates are very broad and massive, and encroach upon 
the abactinal paxillar area. Paxilluo relatively!arge, especially on disk. Adjacent to the margin in 
each interradius is a large, round paxilla, evidently the satne as that which in the adult is situated 
about midway between margin and center of disk (basal plate of apical series). There is another 
smtlller plate situated at the base of the ray, in the median line, which probably represents the radial ' 

plate. There is only 1 papular pore to each ray, just distad from the radial plate. Madreporic body 
minute. Spines of marginal plates small. No ac t i~~a l  interradial plates; no pedicellaris. Adambu- 
lacral plates widely separated. Furrow series of spineleta only 3 or 4; actinal adambulacral spinelet 
1, with an aborally situated companion. Mouth plates like adult, cl~aracteristic. A larger specimen 
with R=28 mm. has 4 or 5 actinal intermediate plates and a couple of pedicellarize to each area. 
There are scattered spinules on abactinal surface of disk, as well as on rays. 

Localities: Type (no. 21155, U. S. National Museum) from station 3997, southwest of Rauai 
Island, 418-429 fathoms, fine gray sand and brown mud; bottom temperature 41'. Seven specimens 
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taken also at the following stations: 3981, southeast of Kauai, 636414 fathoms, globigerina ooze; 
3995, north of Kauai, 427476 fathoms, fine gray sand and rocks; 3998 southwest of Kanai, 235-228 
fabhoms, coarse brown coral sand, shells, rocks (very young, probably this species); 4007, vicinity of 
Kauai, 508-557 fathoms, gray sand, foraminifera (very young). All but types are immature 
specimens. 

Cheiraster horridus, new species. 

P1. x, fig. 8, 6a; pl. XVII, fig. 3; pl. X ~ I I I ,  fig. 2. 

Rays 5. R=35 mm.; r=7 mm. R=5r. Breadth of ray at base (between first and second supero- 
marginals) 7 mm. 

Rays rather short for genus, tapering very gradually from a narrow base to pointed extremity, 
which is reflexed. The ray tapers more perceptibly in outer than inner half, giving a stout appear- 
ance. Disk small. Interbrachial arcs regular but well rounded. Lateral walls vertical. Marginal 
plates form a broad, but not raised, border to abactinal area. Abactinal surface of disk and rays 
subplane; actinal areas subplane; margins of rays well rounded. No pedicellarire whatsoever. 

Abactinal paxill~e are fairly large and distinctly spaced, the plates varying in size and having no 
definite order. They are irregularly hexagonal, or polygonal, and the convex, spine-bearing surface 
is only slightly raised above level of sutures. Larger paxillre of disk bear 15 to 20 small cylindrical 
spinelets, surrounding in 1 or 2 irregular aeries a long, slender cylindrical spine (3 to 4 mm.) which 
stands erect. These spines are numerous on disk, and about 10 scattered, very large paxillre bear 
from 2 to 4 accessory spinules about half as long as the spine. On a few of the paxillze a rosette of 
enlarged spinelets surrounds base of spine. On rays the spines are numerous, but reduced to one- 
third or one-fourth the size of those on disk; deciduous and usually not more than 1 to a paxilla. 
Scattered among the larger paxillae of disk are numerous small ones, consisting of a central spinelet 
and 4 to 9 in a rosette surrounding it. Very small paxilla bear a group of 3 or 4 spineleta. Papulre 
are few, very inconspicuous, and are confined to the basal portion of each ray. No specialized 
papularium is evident. 

Marginal plates form a conspicuous border to disk and rays. Plates of the two series are not 
exactly opposite (except the first pair), but alternate, so that the sutural line between the 2 series is 
regularly zigzag. Superomarginal plates, about 20 in number from median interradial line to 
extremity of ray, are about as wide as high, except in interbrachial arc, where height is greatest. 
They form a conspicuous margin to paxillar area, which on arms is equal to twice the width of 1 series 
of plates. First plate much smaller than succeeding. Each superomarginal on outer or marginal 
angle bears a conspicuous slender, tapering, sharp spine, 2 to 3 mm. in length, which stands out at 
right angles to side of ray. They decrease in size toward tip of ray, and are surronnded each by 2 to 
6 smaller spinules of different lengths, the longest being about one-half length of spine. Rest of. 
plate is covered with tiny, spaced spinelets. There are prominent but shallow furrows between 
the plates. 

Inferomarginals are distinctly tumid, and form a rounded and elevated border to the actinal 
surface. Each plate bears from 5 to 8 slender, tapering, bristling epines and spinules, either disposed 
in an oblique transverse group, or (on outer half of ray) forming a more compact group on lateral 
surface of plate. The spines are of different lengths, the longest being equal to superomarginal spine. 
There are usually 3 nearly as long, while the remainder vary from one-third to one-half the length of 
longest. Scarcely 2 plates have the armature arranged exactly alike. General surface of plates is 
covered with small, slender, sharp spinelets, rather widely spaced. A number in the vicinity of 
spines are enlarged. 

Adambulacral plates have a prominent angular projection toward furrow, the furrow margin being 
rounded or semicircular in outline. Armature as follows: (1) A palmate furrow series of 5 or 6 slender, 
untitpered (or but very slightly tapering), flattened, round-tipped spinelets, the median longest and 
all slightly radiating. Along adoral margin of plate there are 2 to 4 tiny, slender spinelets, simulating 
a continuation of the furrow series. (2) On actinal surface of plate are 2 robust, tapering, acute 
spinules forming an oblique series, the axis of which would extend diagonally across the plate from 
outer adoral to inner aboral corner. The outer spine is longest (2 mm, on inner half of ray), the 
inner about equaling longest of furrow spinelets. One or 2 of the delicate adoral thornlets are some- 
times found in close proximity to the larger spine. 
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Mouth plates are broad and convex, the combined width of 2 plates equaling the interradial 
dimension. Marginal spinelets 7, increasing in length toward inner angle, the innermost being long, 
tapering, and blunt, the next not quite so long. The 4 spines of colr~panion plates form prominent 
teeth. The most aborally situated spinelet of furrow series (i. e., the seventh) is about one-third the 
length of the third spinelet from inner angle, the third spinelet two-thirds length of median teeth. 
Actinal surface bears 10 or 11 small, scattered spinelets, of which about 3 on each plate are enlarged 
into spinules. 

Actinal interradial areas are very small, with 6 plates, the 2 innermost (opposite mouth plates, 
much the largest, tumid, and surmounted by 1 0.r 2 central spinules and 6 or 8 tiny thornlets, like 
those of inferomarginals. The other plates bear a few thornlets. 

Anal aperture nearly central, very small. 
Madreporic body small, circular, with coarse striations; situated about its own diameter distant 

from marginal plates. 
Color in life: Abactinal surface vermilion, the tip of arm, and a broad V-shaped transverse band 

about midway along ray whitish. Actinal surface white. Color in  alcohol, ashy white. 
Locality: Type (no. 21156, U. S. National Museum) from station 4079, north coast of Maui Island, 

143-178 fathoms, gray sand and foraminifera; bottom temperature 60.B0. 
This species shows no signs of pectinate pedicellarim. I t  is quite different from any described 

species; the numerous spines on the abactinal surface and bristling armature of both series of lnarginal 
plates a t  once distinguish it. Pontaster hispidus Wood-Mason and Alcock, and Pontaster pilosus Alcock 
from the Indian Ocean evidently have pectinate pedicellaris. The only Pacific forms of "Pontas/er" 
(s. s.) are subtuberculatus from east of Australia and planeta from west of South America, near Straits 
of Magellan. Both of these forms are widely different from Idorridus. On account of its bristling 
armature and the absence of a specialized papularium, horridus resembles the young of ilcatztharchaster 
Verrill, wllich lack pectinate pedicellaria:. I n  the present form, however, the papulce seem to be 
lacking from disk except adjacent to base of rays. 

Cheiraster inops, new species. 

PI. x, flg.4; pl. xvrI, fig. 2. 

Rays 5 .  R=50 mm.; r=7.25 mm. R=6.9r. Breadth of ray a t  base (between first and second 
superomarginal plates) 8.5 mm. 

Rays long, slender, tapering gradually from a narrow base to an elongated pointed extremity. 
Disk small. Interbrachial arcs angular, but rounded. Lateral walls vertical. Marginal plates form 
a rather narrow, slightly raised border to abactinal area, which is subplane. No pedicellarire. 

Abactinal paxills smaller than in preceding species; well spaced; abactinal integument rather 
flexible. The paxillce, which conspicuously decrease in size toward tip of ray, consist on disk of 9 or 
10 very short papilliform spinelets, in a circle, surrounding a central group of from 1 to 4 spinelets. 
Along median radial area of arm and center of disk numerous scattered paxilla bear a single, central, 
short, sharp, tapering spinule. On rays there are usually 5 or 6 very short spinelets surrounding a 
single central one to each plate. I11 each interbrachial arc, about midway between center of disk and 
margin, is 1 paxilla much larger than any other, bearing a coordinated group of about 25 spinelets. 
Scattered among the  larger paxille of disk are numerous very small ones. Papula are large, confined 
to an elliptical area a t  base of rays (papularium), there being 4 longitudinal rows, the 2 median 
nearly twice as long as the lateral, and their papula: also larger. Papularium is more prominent in a 
mutilated specimen than in type, there being 5 to 8 papula: i n  the lateral series and 8 or 9 more widely 
spaced in the median. 

Marginal plates of lower series alternate with those of upper, as in foregoing species, the first 
inferomarginal being opposite first and second superomarginals, the sutural line between the 2 series 

, following a regular angular zigzag course throughout ray. Superornarginal plates, 30 in number from 
median interradial line to extremity of rap, are higher than broad, except on outer half of ray, where 
the 2 dimensions are about equal. The plates are tumid and form a rounded, slightly elevated border 
to paxillar area, the sutures between the plates being set obliquely, as is usually the case in this genus. 
First superornarginal is conspicuously smaller than the succeeding. Each plate bears a short 
(1.75 to 2 mm.) , tapering, pointed spinule, rather nearer the outer than inner margin of plate. These 
spinules are borne on the angle where lateral and dorsal superficies meet, and are usually bent upward. 
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On outer attenuate part of ray they become much reduced in size. First superomarginal either lacks 
the spinule or bears a very small one. General surface of plates is covered with scattered, small, 
papilliform spinelets. 

Inferomarginals form a rounded and co~lspicuous border to actinal area, on which their length is 
greater than their breadth. They are slightly higher than the superior series. Each plate, on lateral 
face and near upper angle, bears a prominent, cylindrical, tapering, sharp spine, which stands out 
horizontally from ray. These spines are about 3 mm. long, and decrease in length a t  tip of ray. 
Below this are grouped 3 to 5 shorter and more delicate spinules, often in a rude semicircle, the longest 
being one-half to two-thirds the length of spine. On the inner plates of ray these accessory spinules 
are usually placed in an irregular transverse series, accompanied by numerous enlarged spinelets. 
Surface of plates is covered with spaced, usually sharp, papilliform spinelets. 

Adambulacral plates have an angular projection into furrow, the spiniferous rim being rounded to 
subangular. Greatest breadth is greater than length. Armature as follows: (1) A palmate furrow 
series of 7 slender, tapering, blunt spinelets, the 3 or 4 median subeclual, or the median slightly the 
longest. (2) On actinal surface 1 conical, erect, pointed spine stands in center of plate. On outer part 
of ray a second smaller spinule is present in a n  oblique line toward inner aboral corner of plate. 
This spinule seems to be represented throughout rest of ray by a slender spinelet on the aboral border 
of plate. First 2 adambulacrals have a second smaller spine toward the furrow angle, but this does 
not appear to hold for all the rays of the type specimen. Three or 4 small spinelets stand in a row 
along adoral margin of plate, forming a continuation of furrow series. One or 2 similar spinelets are 
also occasionally found on outer end of plate near inferomarginals. 

Mouth plates prominent, broad, and the united pair strongly convex, with a wide semicircular 
free margin. Their interradial length about equals width of united pair. Each plate bears a marginal 
series of 8 spinelets, the 2 innermost enlarged into flattened, slender, slightly tapering spines, which 
project horizontally over the mouth and with those of the companion plate form 4 "tegth," the 2 
median of which are a trifle the longest. Thc other marginal spines are about half the length of 
teeth, and diminish in size as they recede from them. On actinal surface of each plate is a linear 
series of numerous spinelets, running parallel to median suture, which decrease in size as they proceed 
outward. Between this series and lateral margin, and much nearer inner than outer end of plate, 
stands a single prominent spine similar to that which is found on the'actinal surface of each adarnbula- 
cral. Numerous small miliary spinelets are found on outer half of each plate. 

Actinal interradial areas small. Intermediate plates 10 to 12, convex, armed with m a l l ,  widely 
spaced, spinelets. Intermediate plates extend only as far as the fourth adambulacral, and usually not 
beyond third. 

Anal aperture nearly central, easily detected. 
Madreporic body small, subcircular, situated about midway between center of disk and margin, 

marked with coarse radiating striations. There is a large paxilla on its adcentral side. 
Color in  life unknown; in alcohol ashy white, yellowish on arms. 
Variations: I n  a large mutilated specimen which appears to belong to this species the disk is rela- 

tively slightly larger, and interbrachial arcs more roonded. The papularium is more prominent also. 
Each adambulacral plate bears a second smaller spinule in an oblique line toward the outer adoral 
corner of plate. The inferomarginal plates are slightly broader on actinal surface than in type. I t  is 
barely possible this may represent another closely related species, but with the material a t  hand it  is 
impossible to determine this. The species of Cheiraster are as a rule very variable. 

Localities: Type (no. 21157, U. S. National il!Iuseum) from station 3865, Pailolo Channel, between 
il101okai and Mauai, 256-283 fathoms, fine volcanic sand and rocks; bottom temperature 44.8'. Station 
3868, same locality, 294-684 fathoms, fine gray sand and rocks. Cruise of 1891, 3474, south coast of 
Oahu, 375 fathoms, fine white sand; 8 specimens. 

This species can readily be distinguished from the preceding by ,the longer, slenderer rays, very 
much less spiny dorsal integument ( the spinules being inconspicuous), and less spiny marginal plates. 

. I t  is apparently rnore nearly related to (211. planetu, taken by the Challenger Expedition in 245 fathoms 
off the western coast of South America (near the entrance to the Straits of Magellan, opposite Port 
Churruca) than to any other known form. From plantlc~, inop.3 would be readily distinguished by its 
relatively smaller disk, more attenuate, longer rays, rnore numerous papulm in the papulariu~n, and 
by the considerably larger abaotinal paxillm. The armature of the inferomarginal and adambulacra; 
plates also presents points of difference. 
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Family ARCHASTERIDE Viguier, 1878 (emend). 

Archasteridio Viguier, Allnto~nie Compnr6c du Squellette des Stell6rides.<Arch. Zool. Exp6r. et G6n6r., t. rlr, 1858, p. 235 
(separate). Verrill, Trnnq. Co1111. Acad., vol. x, 1899, p. 201; restricted to genus A~.chaster. 

aenua ARCHASTER Miiller & Troschel. 

~lrchaaler Miiller nnd Troschel, lfonatqber. d. k. Aknd. d. Wiss., Berlin, 1840, p. .104; System der Asteriden, 1842, p. 65. 
Emended by Slnden, Challenger Asteroiden, 1889, p. 120. Type Archastrr f!/pir?~a lfiiller and Troschel. 

Archaster  typicus 3luller & Troschel. 

Arclras.ler typict~s Miiller nnrl Troscllel, Monntsber. d. k. Aknd. d. Wiss. Bcrlin, April, 1840, p. 104. J. E. Ires, Proc. Philnd. 
Acnd. Sci. 1889, p. l i 5 .  

This well known aucl widely distributed species was not taken by the naturalists of the illbatrosa, 
although considerable work was done on reefs and dredging was carried on in shallo\v water. A 
specimen collected by IV. H. Pease is recordcd by J. E. Ives (op. cit., p. 175) from the "Sand\\~ich 
Islands". I le  says: "The speci~nen from the Sandwich Islands differs fro111 the others by its narrower 
arms'and greater nuti~ber of an11 plates, having about 40 to each side of an arm, whereas others have 
only about 35. I t  differs also in color, being of a very light cream color instead of light or dark 
umber. This however may be due to fading of the original tint".a 

An exa~nination of several Santoan specimens reveals the fact that there is some variation in the 
length and breadth of the rays, while the number of superomarginal plates n ~ a y  be as great as 52. 

This species has a certain resetnblance to some forms of ilstropeclen, but may be readily distin- 
guished from any member of that group by the absence of s~lperatnbulacral plates, and by the presence 
of a very well defined median radial series of paxillre. 

Family GONIASTERIDZ Forbes, 1840 (pars). 

(io~~inuterida (pan) Forbes, A History of British Stnrflshes, ctc., 1841. Verrill, Trans. Conn. Acad., vol. I, 1867, p. 343. 
Perrier, Rbvision des Stell6rides, 1876, p. 185. 

Pentagonasteridio Ferrier, DIBm. sur les Btoiles de &Im, etc., 1884, p. 231. Slnden, Clinllenger Asteroidea, 1889, p. 260. 

Key  to Iazuaiian qeneya of Goniasteridn-. 

a .  Whole test not overlaid with a fairly thick skin or membrane, obscuring the plates. 
p. Abactinal area with tabulate paxilliform plates, either rounded or stellate on the papular area. 

c. Abactinal plates round, on the radial papular areas connected by internal, slender, very regular, 
radiating ossicles wllicli are independent of the plates.. ..................... .MEDIASTBIZ 

cc. Abactinal plates strongly stellate, 4 to 5 lobed, imbricating by the tips of the processes, which 
are stout.. ............................................................. -NEREIDASTER 

bb. Abactinal area paved with rounded or polygonal plates which may be smooth and bordered by 
a single series of granules, or their surface may be covered with granules. They inay bear 
isolated spines and short tubercles, or may be covered with short spines and granules 
invested in pulpy sheaths. Plates not tabulate nor papilliform. 

c. Form pentagonal t o  stellate. Superolnarginal plates separated on ray by at  least one series of 
abactinal plates; or occasionally 1 or 2 distal superomarginals are in contact ~nedially. 

d. No prominent spilles or tubercles on any of the plates. No enlarged actinal adambulacral 
spines. Abactinal plates smooth or granuliferous. 

e. Granules more or less bead-like. No large bivalved pedicellaris. 
f. Marginal plates very large and few, the second superon~arginal conspicuonsly larger than 

either the first or third. Abactinal area granulose.. .............. .PENTAGONASTER 
ff. hfarginal plates few to many, evenly graduated in size, neither t l ~ e  second nor any sub- 

terminal superolnarginal conspicuously larger than the preceding plates.. .... TOSI.~ 
- 

a After this paper was ready for the press I received from Dr. H. A. I'ilsbry, of the Philadelphin Academy of Sciences, 
the above specimen. I have nothing to add to Alr. Ivcs's ob~err~ntio~~s, except tlrnt very few of tlte superornnrgi~~nls bear 
a sillall upright tubercular spinelet. 1x1 one of the Snmonll specimens these are consl)icuous. The number of superomur- 
gillnls is not great for the size (R-GO mm., r=10.6 mm.), since n specimen fro111 Samoa, with R=G5 mm., hns 48 supcro- 
marginals. The nrmnture of the adambulacrnl plates is the snme in Hawaiit~u and Sillnoan examples. 
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ee. Abactinal plates covered with flat granules of considerable size, and irregular, often gro- 
tesque shapes. Numerous large bivalved pedicellariw on both surfaces, but not on 
marginal plates. Marginal and actinal plates covered w-ith polygonal or irregular 

.......................................................... granules.. I Ll3ERTASTEII 

dd. Marginal plates with rigid tubercular spines, or tubercles. 
e. Distalmost 2 or 3 superomarginal plates in contact medially. Abactinal plates smooth, 

........................... having a central tubercle on the radial series. .CALLIASTEII 
ee. Marginal plates separated throughout the ray. Abactinal, marginal, and actinal plates 

bearing conical spines surrounded by granules sheathed in a thick, pulpy, investment. 
E r o r ~ o s o n r ~  

cc. Form stellate; many of the distal superomarginal plates in contact medially. Rays slender, 
a t  least in  outer part; disk well developed. 

d. Abactinal plate9 smooth, bordered by small, oblong, roundish, or quadrate granules. 
Actinal plates bearing a few central, tubercular granules, and bordered by bead-like 

...................... granules. Inferomarginal plates without spines.. ASTROCERA~IUS 
dd. Abactinal plates granuliferous, bearing erect sharp spines on radial areas. Infero- 

marginal and actinal intermediate plates bear prominent, mobile, sharp, appressed 
............................................................... spines .CALLIDERMA 

nu. The whole test covered by a membrane or skin obscuring the outlines and surface of the plates. 
h. Papule single, medium-sized, not in areas. Abactinal membrane smooth. All granules of test 

are beneath the membrane. Plates polygonal or roundish, close-fitting. Pedicellariz 
elevated, spatulate, pincer-shaped ........................................ .ARTIIENIASTER 

bb. Papula: very small; in areas. Integument or skin closely beset with small superficial granules. 
Plates strongly stellate. Pedicellarire small, low, sliblike, as in Pentaceros.. .GONIODISCIDEY 

Subfamily MEDIASTERINE Verrill, 1899. 

hlediasterinae Verrill, Revision of Certain Genera and Species of Starfishes, with Description of New Forms. <Trans. 
Conn. Acad., vol. x ,  Aug. 1899, p. 177. 

oenns MEDIASTER Stimpaon. 

Jlediaater Stimp~on, Journ. Bout. Soc. Nnt. Hist., vol. VI, 1857, p. 490, pl. 23, flgs. 7-11. Type Mediasler aqealis Stimpson. 
Isaster Verrill, Proc. U. S. Nat. Museum, vol. XVII,  1891, p. 257. Type Archaster bairdii Vcrrill. 

The following species of Afediaster differs from 111. aqualis, the type of the genus, in several important 
respects. The internal connecting ossiclesa of the abactinal plates are absent from a very definite 
triangular interradial area, the roundish or somewhat irregular plates being there in  close contact, and 
the papuls consequently absent. I n  dlediasler :equalis, however, both the papular pores and the radi- 
ating connecting ossicles are present right up to the interradial septum, there being only a narrow 
area, where the septum attaches to the abactinal integument, free from papula: and ossicles. The 
appearance, when prepared specimens of the two forms are viewed from the internal side, is quite differ- 
ent. I n  Jfediasler ornalus the pedicellariw are more pincer-like, especially on the actinal surface, 
instead of beir~g low as is the case with xqualis. In  the Hawaiian species the granules of the abactinal 
paxillw are more delicate, ornate, and are not so closely crowded on top of the tabululn as in xqualis. 
I n  ornutus the furrow. spines are 6 or 7 in number, delicate arid compressed, and disposed in very 
regular combs. In  aqualia they are 3 to 5, stout, unequal, subprismatic, not different in thickness from 
the 2 actinal series. 

Mediaster ornatus, new species. 

PI. xvr, Ags. 3, 3a-b; pl. x x , f l g ~ .  1, 2. 

Rays 5. R=52 mm.; r=21.5 mm.; R=2.42 r. Breadth of rays a t  base, 21 mm. 
Regularly stellate, with a broad disk, usually inflated over radial areas, and with symmetrical, 

regularly taperingrays, which have a broad base. Rays bluntly pointed. Interbrachial arcs wide and 
rounded. Sides of body well rounded, actinal surface plane. 

Abactinal paxillar area covered with medium-sized, ornate, tabulate paxills, arranged in regular 
series parallel with the median radial. Paxills of radial regions and center of disk are more widely 

aLudwig (hlern. Mus. Comp. Zool., vol. xxxrr, 1905, p. 126) has described Mediaster clegnlla (west of Cocos Island), in 
which therc are no internal connecting ossicles. 
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spaced and are larger than those of the triangular interradial areas. Paxillx: of median radial series 
largest, thence decreasing in size toward tip of ray and sides of body. I n  the radial areas where p a x i l l ~  
are spaced, the papule (I  to a pore) occur in sixes about each plate, emerging between the internal con- 
necting ossicles. Over a triangular interradial area, however, the papule are wanting and the paxille 
are closely crowded. Similarly on outer third of arm the plates lose their special tabulate character, the 1 
papuls disappear, and the plates become subhexagonal, closely united, and covered with a coordinate 
granulation identical with that of adjacent marginal plates. Median radial series extends to terminal 
plates. As already pointed out, the plates of radial papular area are well spaced, are round, and con- 
nected by very regular slender radiating ossicles, there being 6 ossicles radiating from each plate, and 
each ossicle common to 2 plates. The oesicles terminate abruptly a t  border of the triangular interra- 
dial area, being coextensive with the paxillse. The tabululn of each plate is roundish, or in the 
median radial series elongated transversely. I t  is crowned by a central group of 4 to 6 small, thimble- 
shaped granules (in radial series) surrounded by about 15 to 17 longer pinched granules on the 
periphery. Paxillse a t  sides of radial areas have only about 3 granules in  the central group, and 12 to 
15 in the peripheral series; while on the interradial areas they are still smaller. There is considerable 
variation in the number of granules, there being in some specimens a greater number than above 
indicated. A few small 2-jawed upright pedicellarie, each jaw about the size of a granule,-are scat- 
tered over the paxillac of disk. They may occur either in the center of tabulunl or on the edge. 
These pedicellariw are very simple in construction, being but slightly modified granules. Each jaw 
curves toward its companion, the opposing faces being flat. Anal opening distinct, surrounded by 
about a dozen granules. 

Superomarginal plates, 23 in number from median interradial line to extremity of ray, are broader 
than high in the interbrachial arc, and about as broad as high on the rays, forming a well-rounded 
margin to the abactinal area. They are not n~assive or tumid, nor do they encroach conspicuously 
hpon the paxillar area. On ray they are nearly quadrate, but shorten considerably in  the interbrachial 
arc, and are covered with small, uniform, roundish granules, low thimble-shaped in general form, a 
peripheral series of slightly longer ones being in evidence. I n  the center of a few plates of the inter- 
brachial arc is a small pedicellaria, similar to those of the abactinal paxillse. 

Inferomarginal plates correspond in number with superomarginals, but are not opposite to them, 
being nearly alternate on the rays. Like the superomarginals they form a rounded margin, and are 
covered with a similar granulation. As a rule there are no pedicellarix: on the inferomarginals. 

Adambulacral plates are subquadrate with a nearly straight margin to furrow. Armature as 
follows: (1) A furrow series of 7 untapered, truncate, subequal spines, strongly compressed and rather 
delicate, which form a regular comb, their tips conforming to a slightly curved line, and their bases 
united by a delicate web. (2) On the actinal surface, well spaced from the fnrrow series, a longitudi- 
nal, regular, slightly curved series of 5 to 6 stout, subprismatic (3-or 4-sided) bluntly pointed spinelets 
about two-thirds the 1ength.of those of furrow series and rather more robust, but like them decreasing 
in length toward tip of ray. Well spaced from the first actinal series, near outer margin of plate, is a 
longitudinal row of 5 or 6 long, flat-topped or pointed quadrate granules, larger than those of adjacent 
actinal intermediate plates, between which and the adambulacral granules a bare furrow is present. 
Near the adoral edge of plate, between the first and second actinal series, a subprisrnatic spinule or 
granule may be present which is a constituent of the second series out of line. A tapering spinelet is 
sometimes sirnilarly present between the furrow and first actinal series. 

Mouth plates have a long furrow margin, the companion plates forming a regular angle over- 
hanging mouth and nearly closing the actillostome. Armature as follows: (1) A furrow series of 11, 
flattened spines, sirnilar to those of the adambulacral plates, which increase in size toward inner angle, 
the inner 3 being conspicuously larger and broader than the others, and round-tipped, or subtruncate. 
(2) On the actinal surface a superficial ro\v of spinelets extending along the median si~tnre margin, 
decreasing in length to mere granules on outer end of plate. The inner members of this series are 
chisel-shaped. A series of 3 or 4 spiuelets runs parallel with the furrow series, and, turning abiwptly, 
is continued along margin adjacent to the first adambulacral in about 4 graduated, prismatic granules. 
Space between superficial (suture) series of conlpanion plates is conspicuous, elliptical. 

Actinal intermediate areas are large, paved with irregularly quadrate or roundish plates which 
bear subacute or round-tipped prismatic or thimble-shaped granules in a central group and a regular 
peripheral series, the former being a trifle smaller than the latter. These granules have a pinched 
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appearance, as if distinctly spaced, and are not so crowded as are those of Jfediasler sequalis. The 
plates extend along ray to fifteenth inferomarginal, the outer plates being very small and isolated one 
from another. A few plates bear a low, upright, 2-or 3-jawed pedicellaria, similar to those of the 
abactirial surface. I n  some specimens the pedicellarirc consist of little Inore than 2 or 3 but slightly 
differentiated granules in a group. On plates adjacent to ada~nbulacrals the pedicellariac are usually 
higher, more differentiated, and have rather narrow subspatulate jaws. I n  one specimen lnost of the 
actinal pedicellarirc have 3 jaws, and one has as many as 5. These are higher than the abactinal 
pedicellarirc, the latter having jaws no larger than the granules. 

Madreporic body situated one-third the distance from center; rather small. Striations coarse and 
characteristic of genus-namely, irregularly radiating but with the furrows interrupted a t  the central 
end. Adcentrally to madreporic body is a large paxilla. 

Color in alcohol, bleached yellowish or pinkish. 
Variations: After the foregoing description was written, and the figures made, 26 additional 

specimens, rnost of them adult, were received from the U. S. National Museum. These were taken 
by the Albatross in 1891 off the south coast of Oahu Island. I n  these specimens the abactinal paxillrc 
are relatively larger than in the type and fit closer together over the radial papular areas. The 
abactinal pedicellaria: are larger than those of type, and much more numerous. They are more like 
the pedicelliarirc of zquulis. They appear almost identical with pedicellaria: of Afediaster bairdii, 
possibly a trifle higher. I n  some specimens they are very thickly scattered over both radial and 
interradial areas, there being often 2 pedicellaria: on the radial paxillrc. The actinal granules are 
strongly prismatic. 

Considering the specimens collectively, both those from Kauai and Oahu, the chief variations 
appear to be, in addition to the pedicellarirc, in the number and character of the granules on p a x i l l ~ .  
I n  some specimens these are more thimble-shaped or roundish, while in others they are distinctly 
prismatic. 

Localities: Type (no. 21160, U. S. National Museum) from station 4022, east coast of ICauai Island, 
399-374 fathoms, coral sand, foraminifera, rocks; bottom temperature 41'. Taken also a t  the follo\ving 
stations, in  all 35 specimens. 

Record of loct~lities. 

Station. I ~ocal i ty .  I Depth. I Nature of bottom. 

Fine grny snnd. Lro~vll 11iut1. 
Gruy srind, for11r11i1iii~1ru. 
Corul atil~d, iontnliuifcru. 

3997 ...... 
4019 ...... 
4021.. 
4028.. ... 
4123 ...... 
4141. ..... 

Gray sand globigerinn. 
Fine gray Land and mud. 
Volcanic sand, fornn~inifera. 

Cruise of 1901: 

Southwest of Kauai Island ..................................... 
East of Kauai Island ........................................... 

......................................................... ........ .do.. .................................... Southwest of Kaurri Island.. 
Southwest coavt of Oahu Island ................................ ................................................... East of Kauai 

Stntion. / Locality. I Depth. 1 Nature of bottom. 

Fathoma. 
418-4'29 
650-409 
286-399 
444-478 
352-357 
437432 

Fine white sand. 
Do. 
Do. 

...... 3474 
5175.. 
3476.. 

This species appears to be most nearly related, so far as appearance is concerned, to " ATyv~phusle~ " 
jlorifer Alcock, from the Andaman Sea, 130-250 fathoms, which is probably not a Nymphtrster, but a 
Mediaster. 

aenns NEFCEIDASTEFC Verrill. 

Nereidastw Verrill, Trans. Conn. Acud., vol. x, 1899, p. 186. Type Nymphaster ayn~boliczcs Sladen. 

The genus hTereidaster was erected for the reception of A'ymphaste~ sy~nbolicus Sladen, and 2LTyin- 
phaster bipunctus Sladen. " In  this group the pedicellariz are high and spatulate, as in G'oiziaster 
[Pl~oneraster Perrier] and the adambulacral spines are in Trery regular parallel rows." (ITerrill, 1. c. ) 
There 'is also a single median row of abactinal plates between the superomarginals, which lnay or . 

..................................... Sonth coast of Oahu Island ......... do.. ......................................................... ........ .do.. ......................................................... 

Fathoms. 
375 
361 
298 
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may not attain the tip of the ray. I n  bipunctus   no st of the superomarginals of the ray are in contact, 
but in s?/n~bolicus the abactinal plates extend to the tip of the arm. 

I have entertained some doubts as to the propriety of ranking the following species under this 
genus, but it  appears to be closer to Arereidaster than to any other known genus. The stellate charader 
of the abactinal plates is not mentioned by Sladen in the descriptions of symbolictrs and bipuncttts, a5 
dissection is necessary to determine this point, but the abactinal paxillsc and adambulacral armature, 
as well as the nature of the pedicellarire, are essentially tlie salne in the three for~ns. The condition 
of the rays, whether long or short, and tlie degree to which the distal superomarginals are in contact 
in  the median line is apparently not a matter of generic importance. 

Nereidaster  bowersi, new species. 

1'1. sv1, figs. 4, 4n; pl. XYII,  fig. 4; pl. xx1, fig. 1. 

Rays 5. R=68 mm.; r=32 mm. R=2.15 r. Breadth of ray near base (between fifth and sixth 
inferomarginals) 21 111111. . 

Disk very broad, somewhat inflated; rays rather short, stout, tapcring to a bluntly pointed 
extremity. Sides of body rounded, the n;arginal plates well developed but not massive. Inter- 
brachial arcs very wide and well rounded. 

Abactinal paxillar area paved with large, low, tabulate paxillre, arranged in longitudinal series 
parallel with the median radial. Paxi1l:c of latter series are largest, and all decrease in size toward 
extremity of ray arid laterally toward the edge of disk. 13asillw of the central portion of disk are 
slightly smaller than at  about the middle of each radius. Those of radial areas are hexagonal as to 
the tabulum, and are considerably elongated transversely in the radial and each adradial series. They 
become more roundish toward the sides of rays. The triangular interradial area is set off more or less 
sharply from the radial (the paxillsc being smaller, quadrate or subrhomboid, close-set) and is devoid 
of p a p u l ~ .  The papulr are absent likewise fro111 the outer third of the arm, where paxillsc becollle 
sllddenly close-set, lose their tabulate character, and are reduced to simple hexagonal plates. Between 
the distal 8 or 9 superomarginal plates these are reduced to a simple series (the plates often quadrate), 
which dies out near the tip of ray, the last 2 or 3 superomarginals being medially in contact. I n  
the cotype none of the superomarginals are in  contact. Each paxilla springs from a very s t m l l ~ l y  
stellate base, each plate having ordinarily 5 lobes except in the interradial series, where the plates are 
likely to be rather irregular and with only 3 or 4 lobes. The plates imbricate by the tips of these 
lobes, between which, in tlie radial areas, issue the papulr. The latter are small and single. The 
tabulunl of each paxilla is very low and is surmounted by numerous granules, the number of which 
varies through wide limits, according to the size of the plate. Over the papular area the granules of 
peripheral series are slightly pinched, low, square-tipped, lnore delicate, and often longer than the 
central granules, which are cylindrical, thimble-shaped, often flat-topped, and on the broader paxill:e 
of radial area are arranged in 2 or 3 more or less regular transverse series. A large radial paxilla has 
hbout 30 to 35 marginal granules and 25 central; while the smaller interradial llave 14 or 15 peripheral 
and 5 or G central. I n  the latter the difference between the central and peripheral granules is hardly 
noticeable. I n  the type most of the paxillr or proximal portion of radial areas and central portion of 
disk bear in the center a small peclicellaria with 2 (occasionally 3) slender jaws, which are chisel- 
shaped or spatulate and oilly slightly longer than the granules. 

Saperomarginal plates, 25 in number from nledian interradial line to extremity of ray, are confined 
almost entirely to side wall in inte~-b~achial arc, but on outer part of ray encroach upon pasillar area, 
there forming a rounded margin. I n  interbrachial arc they inay be described as forlning a very steep ' 
bevel. On rays they are much larger, but are not so broad. General surface istovered with nu~lierons 
low, flat-topped, thimble-shaped-granules, there being a very regular periplieral series slightly larger 
and a trifle more widely spaced. A few pedicellarisc similar to those of the abactinal plates occur at  the 
base of the ray. Distal 2 or 3 plates are in contact lnedially in type. 

Inferomarginals correspond in number with superomarginals, but are not always exactly opposite 
to them a t  base of ray. They are much wider than high in interbrachial arc, there conspicuously 
encroacliing upon the actinal interradial area. Outer edges of plates in the nliddle of interbracl~ial arc 
arc shorter than the inner ends, like the stones of an arch. Throupliout most of the ray the plates are 
quadrate, but in the interradial arc, and toward tip of ray, they becolne inore and nlore oblong. Go\.- 
ering of plates is similar to that of the superomarginals. Pedicellarire rarely present. 
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Adambulacral plates are subquadrate with a slightly convex margin to furrow. Armature as 
follows: (1) A furrow series of 7 or 8 slender, parallel, round-tipped or truncate spines, strongly flat- 
tened in a plane crosswise to furrow. The central spine is longest, the series being graduated toward 
either end and forming an elegant and regular comb with a strongly convex edge. The lateral spines 
are somewhat tapered, and all are united for a short distance above the base by a thin web. (2) On 
the actinal surface, well spaced from furrow series, a longitudinal row of robust, 4-sided, round-tipped, 
or truncate spines, either tapered or not. They are stouter, but scarc~ly so long as the longest furrow 
spine. Proximal plates have 5 spines, the laterals being very short, scarc:ely more than granules. 
Throughout the greater part of the disk there are 3 subequal spines, with a granule a t  the adoral 
end of the series and somet.imes a smaller spine to the aboral. These become reduced to 2 more 
tapering and roundish spines on the outer part of the ray. Along the outer margin of plate is a regular 
series of 4 to 6 irregularly prismatic granules, with 1 or 2 continued along the transverse margins for a 
short distance. An odd spinelet is sometin~es present on proximal plates of the series, on the adoral 
margin, between the furrow and first actinal series. 

Mouth plates of fair size but not prominent, with a truncate outer end, and a long narrow margin. 
Actinal surface is slightly convex, rising towarp the medium suture. Armature: (1) A furrow series 
of 13 (to 15) round-tipped, strongly compressed spines, which increase in size toward the inner end of 
plate. The series is not evenly graduated, the inner 3 or 4 spines becoming suddenly longer than the 
others, which are snbequal in  length with the furrow spines of the first adambulacral. (2) Parallel 
with the furrow series is a row of 6 to 8 spines similar to the actinal spines of adambulacrals, and 
forminga linear series with them. The outer portion of the plate is covered with flat-topped, polygonal 
granules, a superficial series along the margin of the median suture being usually evident. 

Actinal interradial areas are large and paved with irregularly polygonal, quadrate, or roundish 
plates which decrease in size toward the margin and extend along the ray to sixteenth inferomarginal, 
or to within 15 mm. of the tip. Beyond the eighth inferomarginal there is but a single series. The 
plates are covered with numerous low, spaced, thimble-shaped granules, sonie of which, on the periph- 
ery, tend to become quadrate. The granules do not quite attain the edge of the plate, so that a 
conspicuous shallow furrow surrounds each group of them. On many of the plates of the series 
adjacent to adambulacrals is a small, 2-jawed pedicellaria similar to but larger than those of the 
abactinal surface. They have narrow spatulate blades. A few are scattered over the remainder of 
agtinal intermediate area. 

Madreporic body of medium size, larger than the surrounding paxillze, situated nearer center than 
midway between it  and nlargin of disk. Striations irregular. 

Color in alcohol, pinkish gray to pinkish brown. 
Variations: The cotype differs from type principally in having the superomarginals separated 

throughout the ray, the distal 5 to 7 by only a single series of abactinal plates. The p a x i l l ~  crowns 
are slightly more convex, and fewer of them bear entrenched pedicellariz. 

Localities: Type (no. 21161, U. S. National Museum) from station 4134, west coast of Kauai Island, 
324-225 fathoms, fine coral and volcanic sand; bottom temperature 43.3O. Taken also a t  4132, same 
locality, 257-312 fathoms, fine gray sand and mud. 

Judging solely by external appearances, the Pentagonaster arcuatusof Sladen (Challenger Asteroidea, 
p. 277, pl. LII, figs. 1 and 2, pl. XVIII, figs. 5 and 6)  appears to be related to the present form, although 
the former may be a Jfcdinaler. I t  is not possible to tell exactly until the structure of the abactinal 
plates is known. Arcuatus is not a Pentagonaster in the restricted sense. 

Named for I-Ion. George M. Bowers. 

Subfamily GONIASTERINE Verrill, 1899, 
Goniasterinsc Verrill, Revision 01 Certain Genera and Species of Starfishes, with Description of New Forms. <Trnns. 

Conn. Acad., x, 1899, p. 200. 
Genus PENTAGONASTER Gray. 

Pe?tlayonaater Gray, Ann. .N. H., vol. vr, 1840, p. 280. Type, P.  ptrlchellua Gray. 
,islrogoniuira (pnrs) Miiller and Trosehel, System der Asteriden, 1842, p. 55. 
Slrphanaefer Ayrcs, Proc. Boston Soc. Nflt. Nist., vol. tv, 1861, p. 118. Type, S. degana Ayres = P. palche!lus Gray. 
Penlagor~asler (Sect. A, a, pars), Perrier, Revision des Stell(.rides, 1876, p. 12. 
Aslrogonium, Sladen, Challenger Asterolden, 1889, pp. 263, 285. 
Slephallabler, Perrier, Exp. Trav. and Talisman, 1894, p. 402. (This is antedated 11 years by Pe?~lago?iasler.) 
Penlagonaster, Verrill, Trans. Conn, Acad., vol. x, 1899, pp. 147, 157. 
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Pentagonaster as here used includes the old species, P. pulchellus Gray, P. abnovmale Gray, P bour- 
geti (Perrier), P. gunni Perrier, and P. dubeni Gray. I t  is thus employed exactly as emended by 
Verrill (1899, p. 157). The following species is nearer to the genus Tosia, apparently, than are any of 
the above-mentioned forms. 

Pen tagonas te r  ammophilus, new species. 

P1. xvr, flgs. 6, 5a; pl. xxl1, flgs. 1, 2. 

Pentagonal, flat, with nearly straight sides, or in  some specimens faintly incurved; not produced 
into rays. R=24 mm.; 1-20 mm. R=1.2 r. 

Marginal plates are large, subquadrate, but wider than long, slightly convex, the upper and lower 
series corresponding except a t  corners of disk, wheiae there are 2 inferomarginals to 1 superomarginal. 
There are in  the type 6 upper and 8 lower plates on each side of the pentagon. The superonla~inal  
plates form a broad, slightly raised bevel to margin of body, the edge of the pentagon being abruptly 
rounded. Four plates take up the  greater part of each eide, the plate nearest the ocular being small. 
Of these 4 plates the 2 median are smaller than either penultimate plate. The 2 distal plates a t  each 
angle are in contact medially. The distalmost plate varies much in size, sometimes belng very small, 
and usually is of widely different size from the opposite companion. Terminal plate is small. 
General surface of superomarginals is beset with widely scattered, round, inconspicuous granules set 
in  shallow pita, except in  the  outer (lateral) edge, which is covered with similar, larger, crowded 
granules. The line of demarcation between the 2 zones is abrupt but irregular, the crowded granules 
being confined to the vertical side of the disk. On inner margin there are usually 2 or 3 irregular 
longitudinal series of granules. Surrounding each plate there is, besides all of the above, a very 
distinct and regular series of bead-like granules. 

Inferomarginals are si~nilar to superomarginals in  shape, but form a slightly raised border without 
a bevel. They are similarly beset with granules, there being rather more along the inner and along 
the transverse margins. 

Abactinal surface is plane or very slightly convex. Plates are flat, closely set, regularly hexa- 
gonal, in  5 longitudinal rows along the radii, the median radial row easily distinguished and most 
legular. They are irregularly 5- or 6-sided, on interradii and center of disk, and much larger in latter 
area, the (apparent) basal, and radial plates of the apical system being easily distinguishable. All 
abactinal plates are covered with close-set, bead-like granules, lnicrosropically pitted or roughened. 
A peripheral series, more regular and often slightly elongated, especially on plates oi radial areas, 
incloses a central group, which are either coordinated or else arranged in concentric rows. A typical 
plate from interradial area has 40 granules in the peripheral series, and 75 to 80 in the central group. 
The larger plates nearly double this number. On 3 or 4 of the regular plates in each radius, and 
usually on 1 or 2 in an interradius, set in a little pit, is a small 2-jawed, slender, subspatulate pedicel- 
laria. These jaws are ordinarily widely gaping, and rest in special depressions. Base of each jaw is 
much wider than the distal end. 

Adambulacral plates are about twice as wide as long, conspic~~ously smaller than actinal interme- 
diate plates, and form a very regular series on either side of the narrow furrow. Armature as follo\vs: 
(1) A furrow series of 4 short, untapered spineleta, strongly compressed, edgewise to furrow. They 
have round tips and interlock with those of the opposite side of furrow. Either lateral spinelet is 
somewhat weaker than the 2 central members of the series. (2) On actinal surface 3 (sometimes 4) 
1.ongitudinal series, each with 2 short, blunt, slightly flattened spinelets, which decrease in size as they 
recede from furrow. They are not very regularly arranged, and sometimes a fourth row of 2 or 3 
spinelets is added, especially along outer half of furrow. There are thus from G to 11 spinelets on the 
actinal surface of each plate-usually about 8. 
* Actinal intermediate plates are large, lnostly rhombic, arranged in fairly definite rows parallel to  
the furrow, the plates decreasing in size as they recede from furrow. They are covered with coarse, 
cylindrical, round-tipped granules, larger, longer, and less crowded than those of abactinal surface. 
The special pits of these pedicellarie are usually surrounded by 4 or 5 more pointed granules, a 
cleared space being present immediately around the group. 

Mouth plates are not raised above the general actinal surface. Companion plates are closely 
united, their combined width equalling interradial dimension. Free margin of each plate straight, 
the co~nbinod plates forming a rather sharp angle. Furrow series of spinelets is 10, similar to but 
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slightly shorter than those of adambulacrals, though larger a t  the inner angle, and tending to become 
prismatic. The actinal surface is beset with 10 or 11 spinelets, 6 of which are a continuation of the 
inner, actinal series of adambulacrals and resemble them. A series of 4 or 5 smaller spinelets runs 
along the suture ~nargin from outer corner of plate, and meets the first series about halfway to the 
inner end. I n  the angle thus formed 1 or 2 spinelets may be present in large specimens. 

Madreporic body is very small, with a few irregular coarse striations. I t  is situated a t  one-fourth 
the distance from center to margin of disk. 

Color in life: Abactinal surface, coral red; actinal surface, whitish. I n  alcohol, bleached yellow- 
ish, both sides. 

\'ariations: The chief variation in this species is probably due to age. At any rate the smaller 
specimens have more acute angles to the pentagon, the sides of which show a tendency to become 
incurved very slightly. The number' of marginal plates is fairly constantly 2. Occasionally 1 or 2 
of the marginals is abnormally divided obliquely or longitudinally. Young specimens show more 
irregularity in the number of marginal plates, since the small distal plate may be absent. One speci- 
men (R=18 mm.) has the following formulas for the 5 sides: 3, 4, 9, 4, 8;  another ( R = l l  mm.): 
5 5 F C f i  
8 1  81 a >  87 H- 

Localities: Type (no. 21162, U. S. National Museum) from station 3919, south coast of Oahu 
Island, 257-220 fathoms, gray sand; bottom temperature, 45.6'. Taken also a t  following stations: 
4081, north coast of Mani, 202-220 fathoms; 4082, same locality, 220-238 fathoms; 4083, same locality, 
238-253 fathoms; all on gray sand. 

This species may be readily disfinguished by its strictly pentagonal form, by the very massive 
marginal plates, which are few in number (only 3 to a "ray " in the upper series) and especially by 
the fact that the distalmost but one of the superomarginals is conspicuously larger than the rest. 
Also the actinal and abactinal plates are granular and bear pedicellariw. Pentugonc~ster amnzopl~ilus 
is very distinct fro111 any other species of the genus, none of which are so regularly pentagonal. In 
the relative sizes of its marginal plates it  resembles most nearly 1'. bourgeli Perrier, although the latter 
has 4 superomarginals to a ray instead of 3, and 2 small plates between the tern~inal and enlarged 
superomarginal instead of 1, as in amnzophilus. 

Genna TOSIA Gray. 

Tosia Gray, Ann. N .  H., vol. vr, 1840, p. 281. Typc T. australis Gray. 
Aatrogonium (pars) Muller and Troschel, System Ccr Asteriden, 1812, p. 55. 
Toaia, Gray, Synopsis, 1866, p. 11, pls. 111 and x v ~ .  
PePel~tagrona~ter (Sec. A, b, pars) I'errier, RBvision deu StellBrides, 1875, pp. 200, 204. 
P~,~tarloizasler (pars), Sladen, Challenger Asteroidea, 1889, p. 2G4. Perrier, Exped. Trav. and T ~ l i ~ m a n ,  1894, pp. 389, 390. 
Toaia, Verrill, Trans. Conn. Acad., vol. x, 1899, pp. 148, 1%. 

Key to TIuwuiian specim of Sbsia. 

a. Abactinal plates naked, bordered by a series of small spaced granules. Pedicellari~ conspicuous. 
cerantoidea 

aa. Substellate; abactinal plates small and numerous, covered with granules.. . . . . . . . . . . .micropeltutu 

Subgenus PLINTHASTER Verrill. 

Section B. Plinthaster, Verrill, Trans. Conn. Acad., vol. x. 1899, p. 161. 

Tosia (Plinthaster) ceramoidea, new species. 

PI. xvr, figs. 6, Ga; pl. XXII, figs. 3, 4. 

Form pentagonal, flat, slightly prolonged a t  the angles, where 2 of the marginal plates are in 
contact medially. Sides are fairly straight in  fully grown specimen, but in young are decidedly 
incurred. R=36 mm.; r=25 mm. R=1.44 r. 

Marginal plates are large, but relatively much smaller than in P. ammophilus, and do not el~croach 
so conspicuously upon dorsal and ventral areas. Sides of body perpendicular o r  saperomarginal plates 
slightly overhanging inferomarginals. The +ma1 and ventral series of marginal plates correspond in 
position-i. e., do not tend to alternate, the suture between the 2 series beillg nearly straight. There 
are, in type specimen, 14 superomarginals and 16 inferomarginals. Superomarginal plates are slightly 
tumid, about as broad as high, forming a rounded, slightly overhanging edge to the disk. The cord 
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of the height of each plate exceeds the length. Two distal superomarginals are in contact medially a t  
each disk angle. The general surface is smooth, though microscopically roughened with regular pits 
and bosses, but on it  are about 30 scattered, low, round granules set in  shallow depressions. These 
are usually absent from a narrow zone around the margin. A regular series of flat, roundish, bead-like 
granules surrounds each plate, and on the dorsal surface there are 1 or 2 small, 2-valved spatulate 
pedicellariae on a few of the plates nearest interradial line. Terminal plate is small, armed with st 

short, blunt spinelet. 
Inferomarginal plates encroach upon actinal area more than superomarginals upon abactinal; 

elightly tumid; twice as broad as high, forming a slightly raised, rounded border to the actinal surface. 
Width slightly exceeds the length. The surface is beset with scattered granules, similar to those of 
superoti~arginals but more numerous, and each plate is surrounded by a regular series of bead-like 
granules. A narrow zone along upper or lateral face of plate is usually free from scattered granules, 
and 1 or 2 spatulate pedicellarire usually take their place. Distal inferomarginal is diminutive. 

Abactinal surface is very slightly convex to plane, often depressed in interradial areas. On radial 
areas plates are regularly circular, or faintly hexagonal, fairly large, close-set, the spaces between 
them being occupied by papulz. The latter are absent from interradial areas, where the plates are 
less regular, usually hexagonal, sometimes quadrate or pentagonal in  outline, and of less uniform size. 
A11 plates decrease in  size toward the margin, and toward center of disk. The general surface of a 
plate is nearly flat, destitute of deciduous granules, but roughened by numerous minute bosses or low 
protdlberances. Surrounding each plate, and occupying space between adjacent plates, is a peripheral 
series of flattened bead-like granules, with rounded or flattened tips. Numerous pedicellarire, similar 
to those of marginal plates, are present on abactinal surface. 

Adambulacral plates are about as wide as long, with straight furrow margin, but often with an 
. angular outer margin. They are conspicuously smaller than the adjacent series of actinal intermediate 

plates. Armature as follows: (1) A furrow series of 7 (sometimes 6: in smaller specimens) stout, blunt 
spinelets, compressed, placed edgewise to furrow. They stand subparallel, and usually perpendicu- 
larly to actinal surface. (2) Following these, on the actinal surface, a longitudinal series of 3 short, 
blunt spinelets about two-thirds the length of furrow spinelets. Then comes another longitudinal 
irregular row of 3 or 4 blunt, conical granules, and on outer edge of t h e  plate a seriesof slightly smaller 
granules 4 to 7 in  number. The ambulacral furrow is very narrow, the furrow spines of the 2 sides 
interlocking. 

Actinal interradial areas pavad with rather large plates, mostly irregularly 4-, 5-, and 6-sided. 
They are arranged in fairly definite series parallel to adambulacrals, and the plates diminish in size 
toward the margin, the largest plate being in the angle adjacent to mouth plates. All are covered 
with numerous, coarse, but not crowded, rounded or subconical granules, and a more or less definite 
peripheral series is distinguishable on each plate. A few plates toward the mouth angle bear 1 or 2 
two-jawed spatulate pedicellarire, similar to those on the marginal and abactinal plates. 

Mouth plates are plane, each with a straight free margin. Marginal spinelets, 7 or 8, are blunt, 
stout, and about as long as furrow spinelets of adambulacrals, of which series they are a simple, 
straight continuation. Most of the spinelets are 3- or 4-sided, and increase slightly in size as they 
approach the inner angle. On the actinal surface there is a row of 3 to 5 snlaller, irregular, often 
pointed, thick spinelets parallel to furrow series, and a row of several low, rounded, or subconical 
granules along margin of medium suture and 3 or 4 along that edge of plate adjacent to first adam- 
bulacral plate. The outer end of the united pair of mouth plates is broadly truncate. Granules are 
co~~spicuously larger than those of the actinal intermediate plates. 

Madreporic body relatively larger than that of 1'. ammophilus, about the size of surrounding 
plates; subcircular; striations of medium coarseness, irregularly radiating. The body is surrounded , 
by small flat granules, like rest of abactinal plates. 

Color in life, buff pink; in  alcohol bleached yellowish to whitish. 
Variations: A suiall specimen (R=21111m.; r=12 mm.) has the sidee of thediskdecidedly arcuate, 

tlie relation of the major to minor radius being as 1.75 to 1, instead of 1.44 to 1, as in the-type. 
Superomarginals of young specimen encroach more upon abactinal area than do those of the adult. 

Localities: Type (no. 21163, U. S. National Museum) from station 3883, Pailolo Channel, between 
Maui and Molokai Islands, 277-284 fathoms, globigerina ooze; bottom tetnperature 45.2O. Taken also 
at  the following stations: 3865, same locality, 256-285 fathon~s, fine volcanic sand, rocks; 4082, north 
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of Maui, 220-238 fathoms, gray sand; 4096, northeast approach to Pailolo Channel, 272-286 fathoms, 
fine gray sand. 

This Tosia appears to belong to Verrill's "Section B. Plinthaster" (op. cit., p. 161), which prob- 
ably deserves recognition as a subgenus. The subgenus is thus characterized: "Pedicellaris with 
narrow blades are present, of small size, about equal to the granules or but little larger. Adambulacral 
plates are wider, about as large as the actinal plates, and bear many crowded spinules; usually 4 to 6 
in the furrow series. Marginal and abactinal plates usually naked in the middle and often areolated. 
Three to five of the dorsal marginal plates are usually in contact medially " (op. cit., p. 161). The 
only modifications to this diagnosis which our species would necessitate is that the pedicellaris are 
decidedly larger than the granules, and adambulacral plates are smaller than adjacent intermediate 
plates. The present species would line up with T. compta Verrill and T. nilida Verrill from the \Vest 
Indies, in which pedicellaris occur in both series of the marginal, and on the abactinal plates, and are 
set in special bilobed pits. Upper marginal and abactinal plates are granulated around the edges. 
I n  our species there are scattered granules on the upper marginal series of plates in addition to those 
around the edges, while there are also pedicellariae on actinal intermediate plates. The special bilobed 
pita are shallow. 
. This species is the first of the subgenus to be recognized from the Pacific, the others being Atlantic. 

A fair figure of the general form and appearance of Tosia (P~intltaatm~' pm'wi  (Sladen) is to be 
found in Perrier, Expeditions Scientifiques du Travailleur et du Talisman, pt. 1, Echinodermes (pl. 25, 
figs. la, lb) .  Probably Professor Verrill considers this the type of the subgenus. 

Subgenus CERAMASTER Verrill. 

bcction C. Cwamaster Verrill, Trans. Conn. Acad., vol. x, 1899, p. 161. T y p e  Tosia granularin (ReLzlns), i. e., Aslerias 
granularis Retz. 

Tosirt rnicropelta, new species. 

P1. xxr, fig. 2; pl. xxvr, figs. 4,4a. 

Stellate; rays 5. R=56 mm. ; r=29 mm. ; R=1.93r. Breadth of ray between first and second 
s~~erornarginals, 28 mm. 

General form flat, with a large disk, produced into 6 short rays, which taper evenly from a broad 
base to a bluntly-pointed extremity. Interbrachial arcs very wide and rounded. Abactinal surface 
slightly inflated. Actinal surface subplane. Marginal plates conspicuous but not tumid, forming an 
even border to body. Rays and disk perfectly rigid. Pedicellariz present only on actinal surface. 

The 2 series of marginal plates are not precisely opposite, plate to plate, on ray, but very 
nearly so. The superomarginals, 13 in number from median interradial line to extremity of ray, are 
much broader than high on disk and inner two-thirds of ray, but on outer third of ray the height 
and width become more nearly equal. The abactinal surface of the plates slopes gently off in a sort 
of bevel and meets the low lateral face, which is perpendicular. In the interbrachial arc the plates 
are only slightly wider than long, the length very gradually diminishing as they approach extremity 
of ray. Abactinal surface of each superomarginal has a large roundish bare space, the lateral face of 
plate being covered with low roundish granules, which decrease in size toward the margin and likewise 
surround the abactinaI naked area in 1 or 2 peripheral series. On outer half of ray the bare space 
encroaches more and more upon lateral face, until the last 6 plates have only R marginal seriesof bead- 
like granules. The granules are low and sunk into a very thin membrane, and those of the peripheral 
series are slightly smaller than the others. A small, spatulate, two-jawed pedicellaria is present 
between 2 of the proximal plates. 

lnferomarginals equal the superomarginals in number, but are slightly larger. They are much 
broader than high, encroaching more upon actinal area than do the dorsal marginals upon the 
abactinal. Plates are covered with granules similar to those of superomarginals, there being a small 
round naked area in the center of the actinal face of each, smaller in size than the corresponding 
areas on dorsal series. The outer 3 or 4 plates have only a single fieries of peripheral granules, the 
general surface being naked. Terminal plate large, short, and armed with a heavy thimble-shaped 
tubercle. . 

Abactinal area paved with small, roundish plates compactly pIaced, small papulz issuing between 
them, except on a limited area in interradial region, where they are absent. I ' a p u l ~  are single, and 4 
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or 5 are grouped about each plate, any papula being common to 3 or 4 plates. Secondary plates, of 
somewhat smaller but not uniform size, are scattered without order ainong the other plates, being 
most numerous on interradial areas, and on disk; not so common on rays. Each of the larger 
(priniary) plates bears 1 to 4 (usually 2 or 3) subglobose low granules in the center, surrounded by a 
peripheral series of 7 to 10 similar, but usually somewhat larger ones. The snialler plates bear 
usually 3 to 6 granules, according to their size. The granules appear as if  immersed in a very thin 
membrane, which, however, does not extend from plate to plate. Over a narrow interradial area 
(the radial papular areas being wide) the plates are often quite irregular. They are usually roundish 
to subquadrate. Many of them bear on the margin a mal l ,  upright, two-jawed spoon-shaped 
pedicellaria about the size of the granules. The jaws are often curved like bull-dog forceps. Thcy are 
less common on the basal portion of the radial areas. 

Ada~nbulacral plates have a straight furrow margin, and are nearly as wide as long, the outer 
margin being often irregularly angular. Armature as follows: (1) A furrow series of 6 (5 on first few 
plates) short, stout, blunt, nearly untapered, cylindrical to faintlp 4-sided, and not very uniforln 
spinelets. The adoral spinelet is slightly the heaviest. The 6 are subequal in length or slightly 
graduated toward the aboral end of series. Occasionally the central 4 are a trifle weaker than tlie 
laterals, which may also be rarely a trifle shorter. (2) On the actinal surface 2 longitudinal series of 
granules ilnlnersed in a delicate membrane, which makes them appear shorter, in the undried state, 
tllan they actually are. The first series is well spaced from furrow spinelets, an8  consistv of 3 01.4 
subconical granules in  a fairly straight series. On onter third of ray one of these enlarges into an 
upright, thick, cylindrical, tapering, sharp spinule, increasing in size toward extrelility of ray. The 
granules of tlle outermost series are a trifle smaller, 5 or G in number, and follow the border of plates. 
When tlle latter is angular, an intermediate granule is often present between the 2 series. On the 
outer, spiqiferous plates there are usually 3 rows of granules, irregular. 

Mouth plates are large, with truncate outer ends, and a long furrow margin. The combined pair 
are prominent actinally, with a broad median suture. Furrow margin very nearly equals length of 
median suture. Armature as follows: (1) 10 short, stout, spinelets, 3- or 4-sided, blunt, shorter than 
adalnbulacri~l furrow spinelets, and not uniform as to form and length. Innerrnost spinelet is abruptly 
enlarged into a tooth; solnetinles flattened, or slightly tapering, stout. (2) On actinal surface are 
numerous granules similar to those of adambulacral plates, a rather definite series being present along 
the margin of median suture, the innerlnost member of which i~ abruptly enlarged into a stout taper- 
ing prismatic spinelet. A row parallel with the furrow series, well spaced fro111 it, is contiiiued along 
the inargin adjacent to first adambulacral, to meet the superficial series at  its outer end. On tlie 
triangular area thus ellclosed are 2 or 3 granules. All are invested by a very thin membrane which is 
hardly noticcable. 

Actinal interradial areas are large, paved with large, irregular, quadrate to hexagonal plates, which 
decrease in size toward the margin. These plates extend two-thirds the length of the ray or to eeventh 
inferoinarginal. The plates adjacent to adainbulacrals are largest and most regular. A11 are cov- 
ered with low subglobular granules, a peripheral series being apparent by their more regular arrange- 
ment and slightly smaller size. 

Madreporic body is large, subcircular, and is situated a trifle more than one-third the distance 
irom the center to margin. Furrows or striations are narrow, irregular, inconspicuous, and inter- 
rupted. 

Anal opening is subcentral, prominent. 
Alnbulacral furrow is very narrow, the tube feet with large sucking disks. 
Color in life, pinkish buff; in  alcohol, a bleached yellowish white. 
Locality: Station 4161, vicinity of 13ird Island, 800 to 313 fathoms, fino coral sand, foraminifera, 

stones; bottom temperature, 37.8'. Esti~r~ated that the trawl took bottotil a t  about 800fathows depth, 
and was dragged up steep slope. Type no. 21164, U. S. National Museum. 

This species appears to belong to that section of libsin, called Cerantasler by Professor Verrill, 
characterized by having "all tlle plates above and below usually granulated nearly or quite all over, 
unless rubbed; in some species tlle ~narginal plates may often have a small, naked, central area. 
Adambulacral plates with 4 to 6 furrow spines." (Op, cit., p. 161.) This subgenus is ~ilainly Atlantic 
in tlistribution. 

F. C. B. 1903. Pt. -9 
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Qenns ASTROCERAYUB, new. 

Type Astroceramus callimorphus, new  specie^. 

Resembles Iconaster Sladen (type Astrogonium longimanum Mobius) in general form, but differs 
in the following respects: Marginal plates centrally beset with rather coarse deciduous granules; third 
superornarginal (at base of ray) conspicuously larger than rest of series; abactinal plates bordered by 
'small, simple granules, not by "very peculiar valve-like plates" (Sladen) ; actinal intermediate plates 
bear numerous tubercular granules; adarnbulacral plates of fair size, the furrow armature consisting 
of 5 rather stout, untapered, somewhat compressed, roundly truncate spines which are about as long 
as the furrow margin of the plate. The 2 median spines are slightly the larger, or 4 are subequal and 
nearly parallel. The adoral spine is nearly always conspicuously shorter than the others. On actinal 
surface of plate is a series of 2 stout, blunt, erect, cylindrical, or swollen spines more robust and 
slightly shorter than the furrow series, while on the outer portion of the plate are 7 to 11, stout, 
irregular or thimble-shaped granules, often angular in drying, simulating 2 longitudinal series, 
those nearest the actinal spines largest. ltarel,r a plate bears a large, two-jawed, spatulate, serrate 
pedicellaria. Similar pedicellariz occur on the actinal intermediate areas. 

I t  will be seen that this adambulacral armature is considerably different from that of Iconaster, 
whose adambulacral plates are small, the furrow spinelets being small and squamous, and the actinal 
of about the same size and disposed in several series (I. longimanus, Dujardin and Hup6, Hist. Nat. 
des Zooph. Echin., 1862, p. 317, under Astrogoniunz souleyctii). I n  Iconaster pentaphyllus (Alcock) 
also the adambulacral plates are small, with a semicircular furrow series of 10 or 11 small foliaceous 
spinelets in the basal half of ray and 8 to 6 in apical half, of which those at ends of series are 
thickened; while actinally there are 3 irregular longitudinal rows of depressed granules. 

The character of the superomarginal plates is, I believe, one of importance. The granules 
surrounding the abactinal plates of Astroceramus can not be construed into "very peculiar valvular 
plates," since they are not plates at all. I n  iistroczramus the rnarginal and actinal plates are granular, 
not smooth as in Iconcister. 

Astroceramus callimorphus, new species. 

PI. XXIII, figrr. 1-3; pl. xxv11, fig. 3. 

Rays 5. R=82 mm.; 1-24.5 mm. R=3.35 r. Breadth of ray between second and third supero- 
marginal 15.5-18 mm.; between third and fourth 12.5-15 mm. 

Rays long and tapering, rigid, fairly slender after the basal expansion is passed; extremities 
pointed. Interbrachial arcs widely rounded. Lateral walls thick and massive, nearly vertical, but 
distinctly concave along the sutural line between upper and lower series of plates. Abactinal area 
plane; actinal subplane. 

Abactinal area covered with large, flat, naked plates, irregularly polygonal. Those of radial and 
either adradial series are subcircular or hexagonal in outline, and are more regular than the others. 
Those plates of the interradial triangles are usually irregularly 5- to 6-sided. All decrease in size as 
they recede from the center, the largest plates being those of the primary apical system. All these 
plates are confined to the disk, except 4 or 5 small quadrate plates isolated between superomarginals 
near base of ray. These small plates are separated frorn one another and alternate with the supero- 
marginals. Abactinal plates are surrounded by a series of small, oblong or quadrate granules, 
flat-topped and set flush with the general surface. The outer free edge of the granules is sometimes 
rounded. The general surface of plates is plane, or very slightly convex, free from granules, but 
roughened by minute bosses. In  spaces between the plates small papulz may be seen, although 
they are absent from a srnall triangular interradial area (the outer side of which is bounded by the 
interradial pair of superomarginal plates). 

Marginal plates are massive and tumid, the upper and lower series not exactly corresponding on 
the ray. The superomarginals, 19 in number from median interradial line to extremity of arm, are 
much broader than high, and form a wide margin to body. Their outer free angle is abruptly 
rounded, and the length of each plate is about two-thirds to three-fourths the greatest width when 
the animal is viewed from above, but on the outer part of ray the 2 dime~~sions are nearly equal. 
The plates decrease in size both ways from third superomarginal. Tumid portion of both dorsal and 
lateral surfaces is covered with scattered, low, round granules, which leave a wide, perfectly free area 
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about the periphery of the plate. On outer part of ray these granules are fewer in number and are 
confined 6 the rounded edge of the ray. Margin of each plate is bordered by a series of small - 
bead-like granules, smaller than those of the dorsal plates. 

Inferomarginal plates correspond in number to superomarginals, and have about the same general 
dimensions, except that first and second inferomarginals are the largest of series. Ornamentation is 
the same as that of superior series, but the peripheral granules are larger. At inner edge of 3 or 4 
plates near base of ray (about fourth to seventh inclusive) is a 2-jawed spatulate pedicellaria, like 
those of the actinal intermediate plates (q. v.). 

Adambulacral plates are wider than long, with a faintly convex margin to furrow. Armature 
as follows: (1) A furrow series of 5 rather stout, untapered, eomewhat compressed, roundly truncate 
spines which are about as long as the furrow margin of plate. These spines are not so obviously 
con~pressed on outer portion of ray and are there somewhat tapering. The 2 median spines are 
slightly the longer, or 4 are subequal and nearly parallel. The adoral spine is nearly always conspicu- 
ously shorter than the others, rarely tapering, and set at an angle with the rest of the series. (2) On 
the actinal surface, spaced a little from the furrow series, a longitudinal row of 2 short, blunt, erect, 
cylindrical or swollen spines, more robust, and slightly shorter than the furrow spines. This series 
decreases to a single spine, on the outer third of ray. Occasionally 3 spines are present in the series. 
On the outer portion of the plate are 7 to 11 stout, irregular or thimble-shaped granules, often angular 
in drying, irregularly placed or simulating 2 longitudinal series. Rarely a plate bears a large 2-jawed 
spatulate pedicellaria like those of actinal intermediate plates. One or 2 small, robust spineleta 
usually stand on the adoral margin near the furrow, forming a sort of continuation of the furrow 
series. The short adoral furrow spine appears to be one of these moved to the furrow margin. On 
the aboral edge there is sometimes a similar spine near the furrow. 

Mouth plates are rather large but not efipecially pruminent. Each plate forms a wide isosceles 
triangle, the base toward median suture. Free margin extensive. Actinostome very small. Anna- 
ture as follows: (1) A furrow series of 7 stout, flat, truncate, or roundly tipped spines, increasing in 
leilgth toward the inner angle. Some of the spines show a tendency to become prismatic. The plane 
of flattening is transverse to furrow. The inner spines are conspicuously enlarged and vary somewhat 
in shape. They are compressed to a thin blade with a truncate tip, which is broader than the base, 
so that the spine resembles a long hatchet-blade. Bt one mouth angle, however, the 2 teeth are not 
conepicuously widened. (2) On actinal surface, a superficial row of tubercles and spines present 
along the margin of median suture. The inner 2 are heavy, subprismatic, blunt. Rest of series 
(4 to 5) are blunt, irregular, subprismatic tubercles, or large granules, similar to those of adambulacrals. 
One inner spine and 2 or 3 tubercles form a similar series along the margin adjacent to first adambu- 
lacral. All are rather widely spaced. 

Actinal interradial areas are large, and extend to fourth inferomarginal (in 1 ray to sixth). 
Small, isolated, intermediate plates extend on 1 ray as far as seventh inferomarginal. Intermediate 
plates are large, irregularly 4- to 5-sided (rarely hexagonal). The aeries adjacent to adambulacral is 
largest; all decrease in size toward margin. Each plate is s~irrounded by a series of unequal, bead- 
like granules, and on the general surface there are 1 to 5 larger, thimble-shaped granules, scattered 
irregularly and widely spaced. Many of the plates adjacent to the adambulacrals, as well w 1 to 3 
others in the interbrachial region, bear a single, large, 2-jawed, spatulate, tongs-like pedicellaria. 
Each jaw has a distal expanded portion with a curved, serrate edge, and a narrower pedicel which 
again expands at the base to be inserted into a special slit. The special depressions for the jaws when 
opened are shallow. Five pedicellarirtt have 3 jaws each. 

hladreporic body is inconspicuous, irregularly hexagonal (shield-shaped), surrounded by 3 large 
plates. I t  is situated one-third distance from center of disk to extreme margin. Striations are of 
medium size, irregularly radiating. 

Anus subcentral, small, surrounded by enlarged granules. 
Tube feet with large sucking disks. Ambulacral furrow narrow and arched over by the armature 

of adamulacral plates. 
Color in life not taken; in alcohol, bleached yellowish, with a pinkish cast on supSromarginals. 
Locality: Station 3857, Pailolo Channel, between Molokai arid Maui islands, 127-128 fathoms, fine 

sand, yellow mud; bottom temperature 62.6'. One specimen, type no. 21105, U. S. National Museurn. 
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Qenne CALLIDERU Qray. 

Calliderma Gray, Proc. 2001. Soc., 1847, p. 76. Type, C. emma Gray, P. 2. S., 1847, p. 77; Ann. N. H., vol. xx, 1847, p. 198. 

Calliderma spectabilis, new species. 

PI. xxrv, figs. 1,2; pl. xxv, figs. 1-3; PI. XXVI, fig. 3. 

Size large; form pentagonal, the angles prolonged into rays, the outer attenuate portion of which 
is formed by marginal plates only. General form depressed, flattened, abactinal surface subplane to 
slightly convex. Interbrachial arcs are very wide, the interradial portion of the margin of disk being 
straight and passing gradually into the rays, which have thus a broad base and taper rapidly into the 
elongated slender outer portion, the distal 20-26 superomarginal plates of adjacent sides being in con- 
tact medially. Disk is very large ill proportion to rays. R=202 min.; r=85 mm. R=2.37r. 

Marginal plates are well developed, forming a stout border to disk, but relatively not so large as 
in C. emma. Plates of upper and lower series do not exactly correspond in number, nor are they 
exactly opposite, except soriletimes for a short distance on either side of the interradial line. Through- 
out most of the ray they are usually alternate, the suture between them having a zigzag course. Edge 
of disk is square-cut on both surfaces, the lateral surface of the plates sloping inward toward the suture 
between the 2 series, so that the lateral face of disk and rays is concave or  like a shallo~v V-shaped 
trough. 

8uperomarginal plates are broader than high and about as high as long. I n  interbrachial arc the 
outer margin of each plate is often slightly sliorter than the inner, but the plates are irregular in this 
respect. Surface of plates subplane to slightly convex. There are 90 to 94 to each side of the body 
(more numerous in the largest specimen; 77 in a medium small specimen). General surface is cov- 
ered with numerous, crowded, low, round, flat-topped granules, a marginal series being usually 
distinguishable. Granules of the latter become subconical along the margin adjacent to inferomar- 
ginals, and those of the lateral face of plate are more rounded than on dorsal surface. On the angular 
margin, where lateral 'and dorsal superficies meet, each plate bears 2 to 4 stout, short, tapering, very 
sharp spinulev in a longitudinal series, and they extend along the ray to within 4 or 5 plates of where 
the 2 series of superomarginals meet medially. Throughout rest of ray they are absent. 

Inferomarginals are slightly larger than the superomarginals, and also a little higher, their width 
on the actinal surface being greater than that of the superomarginals on the abactinal. They for111 a 
raised border to the ventral surface. The free margin is rounded on the outer part of ray. General 
surface is covered with flattened granules, similar to those of the dorsal marginals, but on the actinal 
surface these are rather more squamiform and subacute. The actinal surface is beset with prominent, 
tapering, occasionally slightly flattened, sharp, mobile spines, about 5 mm. in length, there being 12 
to 20 to each plate. They are smaller and fewer in nember on the outer part of the ray. 

Abactinal surface is capable of some expansion. Plates are flat, hexagonal, and regular on 
the radial areas, a papular pore being situated at  each angle of the hexagon. The papular area is 
widest in  the basal radial area, constricting on the ray and toward center of disk, where there is a 
narrow circular papular area (bounded externally by the madreporic.body) surrounding the anus. 
The large triangular interradial area is devoid of papul~e, and is paved with mostly 4-sided plates, 
which, like those of the radii, decrease in  size as they recede from the center. They are covered with 
crowded, round, flat-topped or only alightly convex granules, larger than those of superomarginals 
These granules increase in size toward the center of disk, and the centrally situated granules of each 
plate are slightly larger and usually Inore convex than are those a t  the sides. The plates of the radial 
papular areas are armed with larger, globular granules, one much enlarged, and often subconical, with 
3 or 4 similar granules nearly as large grouped around it. Along the proximal portion of each papular 
area the plates of the 3 to 6 median longitudinal series bear each an erect, central, conical spine, au 
long or longer than the inferomarginal spines (5 mm.). I n  the type this spiniferous area is 50 min. 
long by 15 to 20 wide. There are, besides, 5 stout spines around the anal opening. These abactinal 
spilles are very characteristic and are lnore conspicuous in the medium-sized specimens than in the 
"giants," such as the type. The radial and either adradial row of spines are the longest and subequal; 
while a varying number of lateral shorter series is added a t  either side. Granules are often arranged 
in circles about the base of a spine, and the enlarged central granule of the other plates of radii is 
graduated in tiize in such a manner as to become smaller as it  recedes from the spines. On the ray 3 
to G granules larger than the others replace this central granule. 
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Adambulacral plates ha~re a straight margin to furrow. The width of each plate is about two- 
thirds the length. The armed portion of actinal surface has the appearance of being more or less 
elevated above the level of the furrow margin. Armature as follows: (1) A furrow comb of 12 to 15 
straight, untapered, slightly flattened, roundly tipped spinules, standing parallel. The proxinial 
plates bear usually 12 spinules; those more distantly situated 14 or 15, while the plates a t  the tip of 
the ray only about 9. The lateralmost spinelets are shortest. A very characteristic feature of these 
spinules is that their.tips do not conform to a straight or a regularly curved line, but rather to a 
compoulid curve. That is, the adoral half of the series is longer than the aboral, the exact relations 
showing better by figure than dcscription. (2) The actinal surface of proximal plates bears about 6 
erect, stout, tapering, sharp, movable spines disposed in 2 regular, or irregular, longitudinal series, or 
else without very definite arrangement. They average from 5 to 7 Inm. in length. One of them is 
usually longer than all the rest, while frequently 1 or 2 others are not more than half as long as the . 
longest. These actinal spines are reduced to 3 or 4 a t  about the middle of the radius, and to 2 on the 
outer attenuate portion of the ray. They are then arranged in an oblique transverse series, on the 
aboral half of the plate, the axis of the series running from the inner aboral corner to the middle of 
the outer edge. Proximal adambulacrals bear fewer actinal spines in medium sized and small 
individual@. Numerous large, irregularly subprismatic or squatniforrn granules are grouped about the 
border of each plate, except, of course, on the furrow margin. 

Actinal interradial areas are very large, the intermediate plates extending along ray to nineteeiltll 
inferomarginal (from median interradial iine) or to within 2 plates of the point where superotnarginals 
of adjacent sides join medially. The plates are large, distinct, flat or slightly convex, irregularly 4 or 
5 sided (occasionally hexagonal), those adjacent to the adambulacrals largest and most regular. All 
plates decrease in size as they approach the margin. They are covered with coarse, roundish, or sub- 
xquamiform granules, a peripheral series of smaller, closer ones being usually distinguishable. Each 
plate bears a central, sharp tapering prominent spine about 5 mm. in length. The plates adjacent to 
adambulacrals usually bear 2 or 3 in a transverse ~eries ,  these being longer than the spines over 
remainder of interradial area. Likewise the proximal plates of the next 2 longitudinal series bear 
each 2 spines. 

Mouth plates are small andnarrow, the width of the united pair being equal to one-half the inter- 
radial dimension. Companion plates together form a sharp mouth angle with a long free margin. 
Marginal spinules 14, like those of adambulacrals, the innermost being somewhat enldrged and sub- 
prismatic. Actinal surface of each plate bears 8 robust, erect, s h ~ r p  spines (like thove of the adam- 
bulacral plates) in an irregular interradial row, with 1 or 2 odd spines in the corner adjacent to first 
adambulacral. There is great variation in the arrangement of these wine$. Often there is a series 
of 4 parallel with the furrow margin, and a row of 3 to 5 extending thence o outer end of plate, decreas- 
ing in size outward. Margin of plate (excepting toward furrow) is lined kvith a n  irregular series of 
large, robust, subpriematic, or often subspinose granules. The odd actinal interradial plate adjacent 
to the outer end of the combined mouth plates bears 6 to 9 spines. 

Madreporic body is circular, convex, with irregular etriationa. I t  is situated near the center of 
disk, about 12 mm. from anal opening (one-seventh distance from center to edge of disk). 

I n  a medium-sized specimen examined the abactinal plates of the radial and either adradial series 
are distinctly 6-lobed. The other plates of the papular area, on either side of these, rapidly lose the 
lobetl character. Near the primary radial plates the lobes become detached and form internal short 
radiating ossicles (4 to a plate) joining neighboring plates. The lobed plates touch each other by the 
lobes, usually only 4 lobes ( 2  on either side of plate) being s~lfficierltly enlarged ta impinge regularly 
on those of laterally situated plates. Each radial plate is thus joined to 2 adradials on each side. , 
There are 5 large polian vesicles, and 5 conspicuous, distally bifid intestinal ceca. Interradial septa 
single, unralcified. 

Color in life: Abactinal surface bright cadmium yellow except the radial papular areas, and a 
circular area about the znus (bounded externally by the matlreporic body), whlch are bright madder 
pink. The erect spines are whitish. Dorsal surface of superomarginal plates, except on outer third 
of ray, madder pink. The abactinal area of pink is lanceolate in shape, and about the border grades 
into the yellow area. The enlarged granules here are pink, while thc rest of the plate is yellow. 
Many of the granules are deeper colored than the general tint. Actinal surface whitish. 

Variation and young: This species is subject to a certain arnoutit of variation which appears to be 
mainly due to  age. There is represented in the c-ollection every gradation in size from the smnllest, 
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with a major radius of 32 mm., to a giant with major radius 217 mm. The principal difference in 
general shape is a more rounded interbrachial arc in the young, which gives a greater prominenci: to 
the ray. The adults have a large, heavy disk and relatively less prominent though not shorter rays. 
The spinulation of superomarginals is weak or lacking in the small individuals, but the elect spines on 
the abactinal plates are often rather more conspicuous, though not necessarily so numerous. These 
abactinal spines are well developed in all specimens, and are thoroughly characteristic of the speciea. 
On account of the more reduced disk in small specimens, the radial papular areas with their special 
armature and larger granules are rather more extended than in medium-sized and adult specimens. 
Young examples also have fewer adambulacral spines, both furrow and actinal. Inferomarginal 
spines are much fewer in  young. The following table records a few of the more important differences 
due to age. Not all specimens are here noted. 

Table showing variation of specimens. 

...... Well developed ..... do. ............... 
mm. 

32 
47 

51 

66 
69 

66 
68 
74 

e5 

87 
90 

103 
135 
143 

....... 
202 
217 

Station. 
Ioferomargi- 
nu1 spines. 

7- 8 
8-10 

3 4 ,  short ..... 
3-5 ............ 
3-5 ............ 

Superomarginal 
spines. 

Absent. 
A few tubercular 

granules. 
Do. 

Number 
of supero- 

pl:i$E.to 

Major 
radius. 

i 28-30 to each radius: 

..... do ................ 2-2.6 mm.in length. 

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

Number 

marginal Of Super'- 
platesin 
contact 
on ray. 

Abactinal spines to 
each radial area. 

Minor 
radius. 

8-10 

8-10 
8-11 

4-6 ............ 
4-6 ............ 
6-10. .......... 
6-10 ........... 

Adambulacral 
armature. 

Actinal 
spines. spines. 

Nearly absent. 
Scattered conical 

tubercles. 
2-3conical tubercles. 

DO. 
... ..do ................ 
..... do ................ 
Very well developed 

60-55 in each radiu;. .................. 18-20 

5-10.. .........[ 2 4  conical tubercles. 

9-12 
7-11 
8-12 

9-12 6-10.. ......... 
5-10.. ......... 
5-11 ........... 
5-11 ........... 
5-13 ........... 
Maximum 15. 
Maximum 15. 
Averagel2-20. 
Averagelb-30. 

aArm tip injured. b Arm tip gone. 

2 4  poor1 developed 
tubercres. 

2 3  spinules. 
Do. 
Do. 
Do. 

2-4 s inules. 
~ o s t %  4. 
2 4  laiger spinules. 

Do. 

. 

Localities: Type (no. 21166, U. S. National Museum) from station 3938, vicinity of Layean Island, 
148-163 fathoms, white sand and broken shells; bottom temperature, 60.3'. Taken also at  the fol- 
lowing stations, in all, 20 specimens: 

Record of localilies. 

 tati ion. / Locality. 1 Depth. 1 Nature of bottom. 

30-35 .................. .................. 36-38 
26-38, large ........... .................. 20-22 
45-65 ............... ... 
60, average ........... 

........... 43 average 
2d40.. ................ 

9-12 
9-12 
8-13 
9-14 
8-13 
9-16 
9-16 

Max. 16 

Fine grayish-brown sand. 
Coral sand foraminifera. 
Fine coral band. 
Qray sand foraminifera. 
coral sand, foraminifera, rocks. 
Fine gray sand, foraminifera. 

3838 
4074 
4077 
4079 
4098 
4102 

This is the most striking species taken by the  expedition, and is remarkable alike for i b  beautiful 
coloring and the large size of mature individuals. I t  is apparently rather common on sandy bottoru 
between 78 and 178 fathoms. 

Callider~na may be distinguished from other genera of the Goniasterins by the prominent, mobile 
spines on the ventral plates, as well as  by the broad disk, and attenuated rays, composed only, on 
the distal part, of the marginal plates. From its only known living congener, Calliderma emma Gray, 

South coast of Molokai Island ........................ .. ....... 
North coast of Afnui Island ...................... ..... ........ 
..... do.. ...:................................ ,. .................. 
... ..do.. ......................................................... 
..... do.. .............. ... ....... .. ............................. .... .do.. ..................................................... 

Fathoms. 
92-212 
78- 85 
99-106 

143-178 
95-152 

122-132 
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the present species is distinguished principally by the erect and prominent spines of the radial series 
of the abactinal surface of disk. The follo\ving differences may or may not be constant: C. spectabilis 
has rather narrower and nlore numerous superomarginal plates, inore prominent adambulacral spines 
(both series), and the superomarginal, inferomarginal, and actinal intermediate spines appear rather 
large. Speclabilis is undoubtedly closely related to enznza, which hails from Japan. When described 
b y - ~ r a y  t h e  locality of this species was unknown, but a specimen was subsequently found in a bottle 
of insects from Japan. (Perrier, RBv. Stell., p. 226.) 

Qenns CALLIASTER aray. 

Calliaster Gray, Ann. N .  H., vol. VI, 1840, p. 280. Type, Callinetw childreni Gray. 

Calliaster pedicellaris, new species. 

P1. XXVII, flg. 1; pl. xxvrrr, flgs. 1, 2; pl. xxxr, flg. 1. 

Rays 5. R=75 mm.; r=25 mm. It=3 r. Breadth of ray between second and third superomar- 
ginal plates, 18 mm.; between fourth and fifth, 13 mm. 

Rays rather long and narrow, very gently tapering to a blunt extremity, the distal superomarginals 
being in contact medially. The rays appear of nearly uniform width after the somewhat abrupt basal 
expansion is passed, although they taper slightly. Interbraahial arcs widely rounded. Lateral walls 
thick, vertical, abactinal surface slightly convex on disk. Disk and rays very rigid and hard. 

Abactinal area is narrow on rays, being narrower beyond the fourth supero~narginal than the 
width of a single supero~narginal plate. On outer part of ray abactinal plates are reduced to a single 
series, the plates being separated one from another by the superomarginals, which meet in the median 
radial line. Abactinal plates are large, irregularly circular, those of median radial series being slightly 
the largest and somewhat lengthened transversely on basal portion of radial area. The plates of inter- 
brachial angle are not so regular. On central portion of disk there are numerous small plates scattered 
among the larger. These are arranged in more or less of a definite circle around each "radial" plate 
of the primary apical system, and also partially encircle a few neighboring plates. Each primary 
"radial" plate bears a thimble-shaped tubercle, which is repeated on 3 succeeding plates of the median 
radial series, thus making a longitudinal row of 4 tubercles on the proximal portion of each radial 
area. Unfortunately, with the exception of a single tubercle, these are all broken from the unique 
specimen. The scar seems to indicate that they decrease in size outward. The other abactinal plates, 
with the exception of a few in interradial area which are flat, have exposed surface slightly concave, 
and bear in  the center a low round gracnle often set in a special shallow pit with slightly tumid edges. 
Margin of all plates is surrounded by an irregular series of small, poorly defined, low, flat topped 
granules, either roundish or elongated. They lie flush with the level of plates and are more or less 
sunk in membrane, which is visible between the plates. Occasionally there are 2 or 3 series of gran- 
ules, always irregular. I n  interspaces between the plates small papula: may be seen. 

Marginal plates are massive, forming a broad, solid border to disk and rays. Each plate is dis- 
tinct and tumid. The superomarginals, 15 to 16 in  number from median interradial line to extremity 
of ray, are broader than high, and the length is about four-fifths of the chordof extreme width. They 
very gradually decrease in size toward extremity of ray. The 4 or 5 distal plates of each ray are in 
contact medially, while 4 to 6 plates centrally from these may touch by their inner edges, segregating 
1 to 4 quadrate, abactinal plates. Each plate bears in the center, on the exposed tumid portion, a rigid, 
blunt, tubercular spine or elongated thimble-shaped tubercle which decreases in size toward tip of ray, 
and c n  the last 4 or 5 plates is reduced to a small granule (or may occasionally be wanting). The 
general surface of plates is smooth, except for a group of 2 to 6 small granules, just under the spine, 
on plates of interbrachial arc; and the margin is surrounded by a n  irregular, usually double, series of 
small, elongate, flattened granules similar to those encircling the abactinal plates. Terminal plate is 
large, with 3 iipinules. 

Inferomarginal plates are usually opposite superomarginals, to which they correspond in number. 
They are similar in character to the superomarginals, are tumid, and bear, each, a short, robust, blunt 
spine on the ventro-lateral face. On the first 3 plates there is also a similar spine on the lateral face, 
in a transverse series with the first. The first 4 or 5 plates have a few scattered granules ;q an irregular 
group on the lateral face, above the spines, and,a similar group on the first 2 plates below the inferior 
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spine. The plates are also surrounded by a series of granules, similar to bat  l ager  than those of the 
superomarginals. Occasionally this series is incompletely double, especially along the lower margin. 

Adambulacral plates are considerably broader than long, and the actinal surface is slightly raised 
above the level furrow margin (i. e., when animal is viewed from below). Armature as follows: 
(1) A furrow comb of 9 (or 8) spines, the lateral lnelnbers of which are usually shorter than the other 
7, which are subequal, parallel, about as long as the plate, round-tipped, slightly compressed, and 
untapered. The adoral end of each series overlies the aboral end of the adjacent series toward mouth. 
(2) On the actinal surface 2 thick, robust, cylindrical, blunt or truncate spines disposed in a transverse 
row. These may be very slightly tapering, and are about as long as the width of a plate. Margin of 
plate is surrounded by a single series of large, bead-like granules, and there are also 2 or 3 granules on 
the general surface of the plate. 

Mouth plates are not prominent, but of fair size, elongate. The united pair form a regular pro- 
jecting angle, with a long free furrow edge. Each plate is a low isosceles triangle in  shape, the base 
to the median suture. ilrlnature as follows: (1) A furrow series of 9 spines, the outer 6 of which are 
like those of the adambulacral plates and increase slightly in length toward the inner angle. The 3 
inner spines are much larger and heavier, and increase in  size toward the inner angle, the innernlost 
tooth being blunt, heavy, and flattened on the actinal surface. There are thus 6 teeth a t  each 
mouth angle. (2) On the actinal surface one heavy spine, like the corresponding spine of adambu- 
lacrals, situated a t  about the center of plate; ant1 a much smaller spine standing in line with it, toward 
the inner angle. The latter varies in  size. Several large flattened granules occur near this spine. 
Along theedge adjacent to first adambulacral, and on outer half of median suture margin (i. e., behind 
the big spine) are numerous (12 to 14) large irregular granules in  an irregular series. 

The actinal interradial areas extend as far as the fourth inferomarginal. They are  paved with 
large 4 to 5 sided plates, which are bordered by a row of prominent bead-like granules. Those plates 
adjacent to the adambulacrals are slightly convex, and as far as the third iriferol~arginal each bears a 
large 2-jawed pedicellaria, set in a special depression. Each jaw is broadly spatulate and rounded a t  
the tip and when the pedicellaria is open fits into a special depression of the plate. Two or 3 other 
platei in the interradial region also bear a single pedicellaria, so that there are 19 or 20 pedicel lar i~ 
to each actinal interradial area. The majority of other plates bear 1 to 6 bead-like granules on t h e .  
surface, in addition to the peripheral series, snd  these are usually clustered to one side, leaving most 
of the plate smooth. 

Tube feet have large sucking disks. Ambulacral furrow is very narrow, entirely closed over by 
the furrow armature. Anal aperture is subcentral, very small. 

Madreporic body is fiat, circular, larger than any abactinal plates; situated midway between 
center of disk and inner edge of superomarginals. 

Color in  life: Abactinal area between chocolate color and Mars brown; superornarginal plates 
chocolate; spaces between abactinal plates in central portion of disk much darker, showing the plates 
in  relief. Actinal surface buff pink, excepting l a r ~ e  spines and adambulacral plates, which are cream 
color. Color in  alcohol, dull brown, lighter beneath. 

Locality: Station 4100, Pailolo Channel, between Maui and Molokai Islands, 130 to 151 fathoms, 
coral sand, shells, foraminifera; bottom temperature, 61°. One specimen, type no. 21167, U. S. 
National Museum. 

This remarkably beautiful starfish evidently belongs to the genus Cnlliaster, although the other 2 
known species are devoid of pedicellari~. This feature alone will serve to distinguish the  present 
form. It is also characterized by the followi~~g details of structure: The rays are longer and narrower 
than in the other speceies, with several distal superomarginals in  contact medially; abactinal spines 
are fewer; superomarginal spines fewer and larger; actinal adambulacral spines 2 and very large; 
furrow comb of 8 or 9 spines; no enlarged tubercle on actinal intermediate plates as in baccatus. 
There are numerous minor differences which are appreciated by a comparison of figures. Calliaster 
chlldreni comes from Japan, C. baccatus from Simon's bay, Cape of Good Hope, 5 to 18 fathoms. 

Genar GILBEBTASTER, new. 

Type BUbertaater anacanthus, new species. 

Form stellate, with a broad, slightly convex disk and wide, rounded interbrachial arc. Marginal 
plates prominent. No spines on abactinal, marginal, or actinal plates. Pedicellaritz very large and 
bivalved., 
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Abactinal plates flat, roundish, or not very regular polygonal in shape. .4 definite medio-radial 
row can be distinguished, the other plates being arranged in more or less parallel series, decreasing in 
size tovard margin and tip of ray. Each plate is covered with large, close-set, flattish, very irregular 
valve-like granules, those about the border being smaller than the centrally situated ones. Scattered 
over disk and basal portion of rays are many large bivalved pedicellarire, which are oblong in shape 
when viewed from above. Conspicuous papuln: emerge singly from sutures between the plates and 
are generally distributed except at end of ray. 

Marginal plates are conspicuous, numerous, devoid of either spines or pedicellarin:, somewhat 
convex. They are covered with rather large, flat, round, hexagonal or irregular granules. 

Adalnbulacral plates massive, nearly quadrate, with a variable and irregular but not prominent 
armature. Armature as follows: (1) ,4 furrow series of about 2 or 3 short, stubby, very robust 
spines, flattened in a horizontal plane, and with truncate or irregular tips. Middle spine is often 
shorter than the 2 laterals; or occasionally a very large bivalved pedicellaria stands at the margin in 
place of the spines. (2) On the actinal surface 8 to 12 large, irregular, depressed, spaced, quadrate 
and polygonal granules of different sizes, and arranged without constant order. When a suggestion 
of <,2 irregular longitudinal series can be seen, the inner has much larger granules. Bivalved 
pedicellaris frequently replace some of the granules. No prominent spines on the actinal surface of 
any of the adambulacrals. 

Mouth plates narrow, and slightly convex actinally.. Armature consists of about 5 robust furrow 
spines, the inner massive, blunt, and subprismatic, with flattened side to actinostome. The actinal 
surface is covered with granules similar to those of the adambulacrals. 

Actinal interradial areas well developed, paved with large actinal intermediate plates arranged in 
not very regular series parallel to furrow. These plates are very irregularly subquadrate to polygonal, 
and are covered with heavy, quadrate, oblong, or roundish granules, the exposed surfaces of whicll 
are flat. The plates adjacent to the adambulacral are larger than the others, and each bears a large 
bivalved pedicellaria surrounded by a single series of granules. Other smaller pedicellarin: are scat- 
tered over the rest of the intermdial area. 

Madreporic body of mediuni size, subcircular, convex; situated one-third distance from center of 
disk to extreme margin. I t  has no strie, but is perforated with irregular pores of conspicuous size. 

Gilbertasfer anacanthus, new species. 

Rays 5. R=65 mm.; r=!2!! mm. R=3r. Breadth of ray at base (between second and third 
superomarginals) 16 mm.; half way between base and extremity, 10 mnl. 

Rays rather long and narrow, tapering abruptly at base, and then very slightly throughout rest 
of distance to the blunt extremity. Disk of fair size and rays inflated. Marginal plates well rounded. 
No spines of any description on general surface of body. Very large, low, sessile, bivalved pedicellari~, 
on actinal and abactinal surfaces but not on marginal plates. 

Abactinal area is paved with close-set, flat, roundish, or not very regular polygonal plates. A 
definite medio-radial series can be distinguished, the other plates being arranged in more or less regular 
rows parallel with it, decreasing in size toward the tip of ray and margin of body. Each plate is 
covered with close-set, superfic:ially flat, large, very irregular granules. Those about the border of 
plate are smaller than the centrally situated ones, and form a very irregular peripheral series. The 
central granules, 2 to 6, are elongate, roundish, or rarely polygonal, while many have grotesque out- 
lines quite ilnpossible to describe. On sniall plates in the interradial areas, there is usually only a 
single large central granule. The exposed surface of granules is usually very slightly rounded or convex. 
Scattered over the disk and basal portions of arms are many large bivalved sessile pedicellarilu, which 
are oblong in shape when viewed from above. They average 1.5 mm. in length and are most. 
nulnerous in interradial areas, extending thenee as a single series along either side of the ray, just 
adjacent to superomarginals. They are absent from the median radial series of plates except rarely 
near center of disk. Each pedicellaria is so large that it extends quite across its plate, occupying the 
ereater part. An interrupted series of granules surrounds it. The jaws are faiiltly toothed or serrated 
on opposing faces. Those pedicellaris half way between center of disk and margin are largest 
(attaining 2 mm. in length); the smallest are adjacent to superomarginals. Conspicuous papuls 
emerge singly from sutures between plates, and are generally distributed except at the very tip of ray. 
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Marginal plates are conspicuous, with a gently convex surface. Upper and lower series are not 
precisely opposite on arms;'sometimes alternate. Superomarginals, 22 in number fron~ median inter- 
radial line to extremity of ray, do not encroach much upon abactinal area, but form a rounded bevel. 
They are nearly quadrate in the interbrachial arc, but are longer than high on proximal two-thirds of 
ray, gradually becoming higher than broad toward the tip. The edge of the plate toward the abactinal 
area is curved. On one interradius there is a small, odd interradial plate, wedged between first supero- 
marginals at their upper ends, apparently quite abnormal. General surface of plates is covered with 
rather large, flat, round, hexagonal, or irregular granules which increase in size from center toward 
periphery. Although low, their general surface is very slightly convex, and is smooth. In  inter- 
brachial arc the granules of the peripheral series are conspicuously smaller than the others, but on the 
ray they may be large, owing to the fusion of granules of the first and second series, which thus form 
long granules, extending from the periphery toward the center. Often long and short granules alter- 
nate. Terminal plate is prominent, subspherical, prolonged on the inner and abactinal side, covered 
with scattered granules. 

Inferomaginal plates are equal in number to superomarginals, and encroach rather more upon 
actinal area than do the superomarginals upon abactinal. The 4 median plates of interbra~hial~frc 
are the largest, with a curved ~ilargin toward actinal area. Covering of plates very similar to that of 
superomarginals. In one interradius there is a pedicellaria at outer and upper corner of the second 
inferomarginal. No others are present on either series of marginals. 

Adanlbulacral plates are massive, nearly quadrate, with a variable and irregular armature. Furrow 
margin is nearly straight, but abruptly curved at either end of the plate. Armature as follows: (1) A 
variable number of furrow spines-usually 2 or 3-short, stubby, very robust, and flattened (in hori- 
zontal plane) with truncate or irregular tips. Middle spine is sometimes much shorter than the 2 
laterals, even bec'orning reduced to an enlarged granule. Less coinmonly there are 4 spines, subeqoal 
or one much smaller. (2) First adambulacral plate has a giant pedicellaria (similar to those of abacti- 
nal surface) on the actinal surface but flush with the furrow margin, extending the whole length of 
plate and entirely superceding the furrow spines. Four out of the 10 second adarnbulacrals possess it 
also, but in this case a few additional furrow granules or irregular tubercles also are pfesent. These 
pedicellariae are also present on numerous other adambulacrals, but are not so large, and in all cases 
where present the-furrow armature is in consequence reduced in size, usually to flattened upright 
granules or irregular spinules. Pedicellarim occasionally are set obliquely on plate. Rest of actinal 
surface is covered with about 8 to 12 large irregular quadrate and polygonal granules of different sizes, 
and arranged without constant order. When a suggestion of 2 irregular longitudinal series can be 
seen, the inner has much larger granules. An enlarged granule with a swollen end is usually present 
just aborad to the end of the pedicellaria. 

Mouth plates slightly convex actinally, the united pair rather narrow, with an extensive, angular, 
but rounded furrow margin. Armature stout, conlposed as follows: (1) Furrow spines 5,  the inner 
massive, blunt, subprismatic, with flattened side to actinostome. The next two are shorter and 
weaker, flattened or prismatic, with a rounded tip. The 2 outermost are shorter still and thicker, 
not constant as to shape, usually irregular. (2) Actinal surface is covered with granules. A series 
extends along margin of median suture. These are largest, are Aat, subquadrate, or pentagonal, 
irregular, and diminish in size abruptly at inner end of plate, the series terminating a short distance 
from the teeth. Another series follows margin adjacent to firet adambulacral, and is continued inward 
parallel with furrow series, the latter portion containing a few compressed, upright, round-tipped 
granules, irregularly disposed. Several small granules are present between the inner ends of com- 
panion superficial series. 

Actinal inferradial areas well developed, paved with large actinal intermediate plates arranged in 
series parallel to ambulacral furrow. Those adjacent to adambulacrals are largest and most regular, 
being subquadrate save for the outer margin, which is usually angular or rounded. They extend to 
the fifteenth inferomarginal, or three-foarths length of ray, while other intermediate plates do not 
extend beyond basal fourth of ray, being smaller and irregnlarly polygonal in shape. The outer por- 
tion of the series adjacent to adambulacrals is interrupted by the infero~narginals toucfiing,the latter, 
thus separating the intermediate plates. On the ray these pedicellariac are not present on every plate. 
Each is surrounded by heavy, quadrate, oblong, or roundish granules in a single series, with indications 
occasionally of an incon~plete intermediate series of emall granules between successive plates. There 
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are 12 to 15 pedicellari~, about half the size of those already described, scattered over the remainder 
of the interradial areas, the plates of which are covered with closely 'placed, flat, irregular granules 
similar to those of abactinal plates. Granules surrounding pedicellari~ are raised slightly above the 
level of the others. 

Madreporic body of medium size, subcircular, slightly convex, situated one-third distance from 
center of disk to extreme margin. Perforated with coarse, irregular holes; no strize. 

Color in life: Dull yellow on dorsal surface, brightest on marginal plates; central part of dorsal 
area with a brownish cast. Actinal surface a pale Naples yellow with a brownish suggestion. 

Locality: Station 4041, west coast of Hawaii Island, 382-253 fathoms, gray mud, foraminifera; 
bottom temperature 41.6'. One specimen, type no, 21168, IT. S. National Museum. 

The large bivalved pedicellari~ of this species remind one very strongly of Hippasteria, 
but the absence of spines and the structure of the skeleton are more like Tosia. The very unusual 
flat ossicle-like granules are unlike those of any goniasterid with which I am acquainted. Gilbertaster 
appears to be allied to some of the Hippasterinze, particularly to Cryptopeltaster from off the California 
coast. The latter genus is undoubtedly a member of the Hippasterinac. I am inclined to regard the 
present form as intermediate between the Goniasterinoe and Hippasterina, and have consequently placed 
it provisionally at the end of the former subfa,nlily. It might be considered with almost equal 
propriety an aberrent member of the Hippasterin~. 

This genus is named for Dr. Charles Henry Gilbert. 

Subfamily HIPPASTERINE Verrill, 1899. 
Hippasterinm Vemill, Revision of Certain Qenera and Species of Starfishes, with Descriptions of New Forms. <Trans. 

Conn. Acad., vol. x, 1899, p. 174. 

Qenaa EVOPLOSOMA, new. 
Type E?!oplosoma forcipifera, new species. 

General form that of Hippasteria, which it resemblesalso in the ossicles and spines; but the whole 
test (both ossicles and spines) is overlaid by soft fleshy membrane, which in life completely hides the 
outlines of plates. Abactinal and actinal pedicellarize erect, with rounded spatulate denticulate blades. 

Abactinal surface paved with small roundish plates, interspersed with still smaller roundish second- 
ary lllates, beering smooth or rugose granules sheathed in pulpy membrane and erect rigid spines and' 
spinules, the former partially encased in membrane, the latter wholly. Spines and granules on mar- 
ginal and actinal plates of the same character as the abactinal. Furrow spines remarkably thin and 
compressed, espe&ally adorally, 3 or 4 to the plate, and wi h expanded chisel-like tips. Actinal 
adambulacral spines very robuet, curiously expanded at the tip, and often gouge-shaped; usually 
single with an accompanying large spatulate " sugar-tongs " pedicellaria. 

While this genus is undoubtedly closely related to some species of EIippasterin, the persistent, and 
in life soft pulpy membrane which covers the whole test will serve at once to distinguish it. This 
membrane invests each granule individually,. hiding the calcareous part and causing the grani~lation 
to have a crowded, soft, warty appearance. From this surface the conical spines and pedicellarize 
raise themselves in a short bristling armature. The whole animal, as in IIippasteria, is very rigid. 
When the test is dried the membrane shrinks greatly,'and the roughened granules are easily seen, 
then appearing separated. But in life this is not the ca4e because the membrane investment fills up 
all the intervening space, causing the granules to appear very much lager. The high peaicellarirc 
are unlike those of typical IlLppasterLn, although easily derived from them by slight modification. 

Prof. A. E. Verrill agrees with me that this species constitutes a new genus. 

Evoplosoma forcipifera, new species. 

PI. xxv~, figs. 6, 5n-c; pl. XXVII, figs. 4, 4a-b; pl. xx~x, flg. 3. 

Rays 5. R=56 mm.; r=24 mm.; R=2.3 r. Breadth of ray at base, between third and fourth 
superomarginals, 11 mm. 

Disk large, pentagonal, inflated, narrowing abruply into slender, tapering rays, ~vhich end in a 
blunt point. Body bristling all over with short, stout, conical spines. Disk very distinct from rays, 
which appear as if attached to its corners. Integument stout; whole animal rigid. Marginal plate3 
not distinct. Interbrachial arc very wide, straight, not curved in median portion. 

Abactinal area conspicuously inflated about border, and paved with rather small round plates, 
amo~lg which are s~naller secondary roundish plates. They are immersed in a tough membrane, and 
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the whole of the abactinal and actinal surfaces and marginal plates are covered with Variously sized 
spiniform granules, each invested with a soft, thick, and pulpy membrane which completely hides the * 

granules, giving the appearance of a crowded, soft, warty, irregular, granulation. These fleshy 
granules are round- or flat-topped, and so crowded that they press each other out of shape. They 
completely hide the outline of the abactinal plates. Scattered over abactinal surface are many short, 
stout, sharp, erect, conical spines, giving the whole surface a bristling appearance. The largest are 
2 mm. long, and they decrease in size toward the margin. dcattered among them are many inter- 
mediate, sharp, conical tubercles of several sizes, evidently specializations of the immersed granules. 
The pulpy membrane rises upon the base of the spines, but is not evident toward the tip. Spines are 
arranged in 2 or 3 irregular rows on ray, and decrease very irregularly in size toward its extremity. 
Over all the disk except a very limited and narrow interradial region long, conspicuous p a p u l ~  emerg 
from the reticulated covering. They are scattered around the plates; absent from rays. On interradial 
areas of disk are a few large %jawed upright pedicellariz These are sunken in special pits, have 
broad, even, rounded, often notched, spatulate jaws, which, however, possess no especial depression 
into which they fit when opened. 

Marginal plates are large, but not conspicuous. The 2 series correspond in number and are 
opposite. Superomarginals, 15 in number from median interradial line to extremity of ray, are 
confined to side wall of body in interbrachial arc, but encroach more and more upon abactinal areas 
as they proceed along the ray. On outer part of ray their breadth very nearly equals height. In 
interbrachial arc the length is a trifle greater than height (or width). Transverse sutures and that 
separating the 2 series are easily seen. The line of demarkation between the marginal and abactinal 
plates is not clearly evident. On disk the superomarginals bear 3 stout, rigid, sharp, conical spines, 
stouter than those of the dorsal integument, disposed in a transverse series on a median tumid portion of 
the plate. At baseof ray these become reduced to 2, and on outer portion of ray to but one, which stands 
on a sort of boss where the lateral and dorsal superficies of the plate meet. First superomarginal 
usually has slightly shorter spines, and 3 or 4. of them are grouped in tlie center of plate, a i t h  a 
number of subsidiary conical granules surrounding them. A marginal series of rather regular, 4-sided 
to subcircular flattish, fleshy granules borders each plate-save the upper edge. Within this is a second 
series of lazger spherical to subconical granules, less regular, surrounding the base of the tumidity 
which bears the spines. On outer portion of ray the transverse portions of second series of granules 
are absent. First and second plate usually have a pedicellaria similar to those of abactinal surface near 
the middle of the lower side just above the peripheral row of granules. 

On disk the inferomarginals are slightly larger than corresponding superomarginals, are quadrate, 
about as broad as high, and form an evenly curved margin to actinal area, upon which they encroach. 
They are tumid like the superomarginals, the tumidity becoming more pronounced on ray, on the 
proxilnal plates of which are 2 (usually 3 on innermost plate of ray proper) rigid spines, similar to 
those of superomarginals, and similarly placed. On outer third or half of the ray these are reduced to 
a single spine. On first 3 inferomarginals there are 7 shorter spines, with several enlarged granules, 
scattered in an' irregular qu?drate group. Fleshy granules, like those of superomarginals, cover the 
remaining surface of the plates. The inner or lower edge of the plates is not evident superficially, 
the granules being continuous with those of actinal interradial areas. In  one interradius there is a 
small pedicellaria, like those described for superomarginals, situated near the upper border of each 
of the 2 median inferomarginals. 

An~bulacral furrow rather narrow. Outlines of adambulacral plates not evident superficially on 
account of the fleshy granules. Plates are slightly longer than wide, with a convex margin to furrow. 
Furrow spines are 6 on first plate, 5 on second, and 4 or 3 on the rest. They are long, stout, strongly 
compressed, with broad subtruncate or rounded tips. They resemble broad chisel or narrow hatchet- 
blades in shape, and become thinner toward the tip. Where there are 4 spines the aboral is shortest, 
and varies much in shape, resembling usually a wedge. The other 3 are subequal, or the median 
slightly the longest. Often a spine appears as if partially twieted on its long axis, or the broad spatulate 
blade may be a trifle concave on one face like a scoop. The 2 lateral members are usually broader at 
the tip than the median. In  the middle of the actinal surface of plate stands a solitary, remarkably 
heavy, rigid, upright spine, shorter than furrow spines. Its base ie cylindrical, but the end flaree 
more or less, and the outer aboral face is concave like a gouge; the tip is rounded, subacute, or blunt. 
Frequently the tip appears somewhat 3-sided, one side concave, and the others flat or slightly rounded. 
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There is great variation in the details of this spine in the single specimen. On adoral side of plate, 
close to furrow margin, is a very large, upright 2-jawed pedicellaria, the valves being broad and shaped 
something like a pecten shell, only Inore irregular. Frequently the edge is notched, and one edge 
slightly concave, the other correspondingly convex. On the ray the pedicellarke decrease in size, and 
are very broadly spatulate with a Inore contractecl base than have those of disks. Outer side of plate is 
beset with 5 to G flesh-covered, irregular roundish or 4-sided granules, 1 or 2 of which, 011 the 4 to 5 
proximal plates, are larger than the others. 

Mouth plates large, but not prominent actinally. Plates are broad, the combined pair with an 
extensive and angular rounded furrow margin. Armatclre as follows: (1) A furrow series of 8 much 
flattened, abruptly round-tipped, spatulate spines, which become thinncr toward the tip like a wedge. 
Their bases are united by a delicate web. They are more regular than the adambulacral furrow spines 
and a trifle smaller, except the inner 2, which are large, very broad, and hatchet-like. The innernlost 
tooth is largest of all. (2) Back of furrow spines the actinal surface is bare for a short distance, 
the remainder of surface being covered with the characteristic granules, which are not croxrded, and 
which increase in size toward outer end of plate. 111 center of actinal surface is a single upright 
pedicellaria, silnilar to, but smaller and slenderer than those of adambulacrals. First adalnbulacral is 
larger than the rest, with G furrow spines, and its actinal spine reduced in size. Actinoston~e small, 
entirely roofed over by the large spines. 

Actinal interradial areas are large, forming a nearly equilateral triangle, bounded by the first 2 
inferomarginals; a single series of intermediate plates extends, however, as far as the fifth inferomarginal. 
The plates are roundish and entirely obscured by the numerous compactly placed, ,round or irregularly 
polygonal skin-covered granules which shrink up when dried and allow the plates to be seen (pl, x s ~ x ,  
fig. 3).  From 30 to 45 stout, erect, rigid spines, s~~ia l le r  than those of the adan~bulacrals, and a trifle 
heavier than those of the inferomarginals, are disposed in irregular chevrons over interradial area with 
the exception of a slnall space i~nmediately outside of :nouth plates. These spines are short, conical, 
with grooved, 3~ or h i d e d  tips, much resembling some sort of a drill. \f7hen the specimen is dried 
they are seen to correspond, about 1 to a plate. The Calcareous poltion of the granules is rugose or 
roughened. A petlicellaria, similar to those ulreadv described, is situated near outer end of lnoutll 
plates, and another about the n~iddle of interradial area. 

Madreporic body slnall, convex, with coarse, convoluted striations; situated a trifle nearer center 
than midway between latter and margin of disk. 

T~lbe  feet large, with large suckillg disks. 
Color in life, pinkish orange. 
Locality: Station 4186, east of Icauai Island, 682-508 fathorns; gray sand, foraminifera; b o t t o ~ ~  

temperature 38.1°. One specimen, type no. 21169, U. S. National Museum. 
This species is readily distinguished by the curious fleshy invest~nent of all the granules of the 

body, as well as of the base of the spines. The photograpll~c figure of this species is from the dried 
specimen, in whit-h the mt.lnbrane has greatly shrunken. 

Subfamily LEPTOGONASTERINE Perrier, 1894, 
Leptogonasterinw I'errier, Exp. Scientif, du Trnraillcur et du Talismnn, etc., Echinodermes, 1894, p. 252. 

Qenna ANTHENIASTER Verrill. 

Anthmiastcr Vcrrill, Trans. Conn. Acad., vol. X, Aug., 1889, p. 173. Type, A~l t /~e?~oi t l c s  sarlssa Alcock. 

Antheniaster epixanthus, new species. 

PI. xx, fig. 3; pl. xxvx, figs. 1, In-c; pl. xxrx, flgs. 1, 2; pl. XLIX,  fig. 1. 

Rays 6. R=90 lnm.; r=47 mm. R=1.93 r. Brentlth of ray, between first and second supero- 
marginals, 47 mm.; between fifth and sixth, 25 m111. 

General form is flat and depressed. 1)isk large, pentngonal, slightly inflated in most specimens. 
Rays short, broad, tapering, flat, acute, but riot narrow-pointed. In  smaller specimens the rays are 
much longer. Interbrachial arcs very wide, rounded or occasionally a trifle angular. Lateral wall, 
or margin, rounded-vertical in large specimens; rather angular in  the interbrachial nrcss of slnaller 
specimens, but becoming vertical on outer part of ray, which is then quadrate in section. The \\,hole 
animal is covered with a moderately thick, tough but soft n~ernbrane or skin, \\,hlch obscures the out- 
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lines of most of the plates in the living and alcoholic specimens. When dried, the membrane shrinks 
very much, and on the dorsal surface reveals a sparse and very minute granulation. Granules of 
marginal and actinal plates are coarse and conspicuous in the dried state, but are not very conspicuous 
in the living or alcoholic specimens on account of the pulpy consistency of the skin. 

Abactinal surface is subplane to slightly convex, covered with a wrinkled, rather thick membrane 
which reveals the plates beneath when dried. I n  each median interradial line there is a sharp crease 
extending inward toward center of disk, while similar lines extend toward center of radial area from 
each suture between superomarginals. Everywhere the skin is traversed by fine creases. Radial areas 
are conspicuous by the black p a p u l ~  which have passage a t  corners of hexagonal plates, and thus 
indistinctly mark out their form. Papulsc wanting on median interradial region. Plates are further 
revealed in  fresh specimen by creases which radiate from papular pores. The fine granulation is not 
apparent in the undried state. Pedicellarire wanting on dorsal surface. If the skin is stripped off 
(which is done with difficulty), the arrangement of plates is then easily seen; or the specimen may be 
dried. Plates are polygonal and rather irregular. A fairly regular series extends along median radial 
line, the remainder being arranged parallel to this. Median series does not reach tip of ray, the outer 
6 or 7 superomarginals of either side being in contact medially. The other series do not extend so far 
as the median, but end one after another in  conformity with the taper of the ray. External to median 
radial series on each side is an irregular series of much smaller plates which extend but a very short 
distance beyond the base of the ray, where they die out gradually. The plates of next series external 
to this are large as the median radial, and are adjacent to them after the disappearance of the smaller 
intermediate series. The third longitudinal series consists of even smaller and more irregular plates 
than the first or intermediate series. (This series is not apparent in largest specimens, and when 
present i t  does not extend so far distad as the other intermediate plates.) Fourth series as large as 
second. Opposite the fourth superomarginal one can count 6 or 7 longitudinal rows a t  either side of 
the median radial series. Occasionally the smaller intermediate plates form a partial series around 
the larger plates, but in this case they are snlaller than the longitudinal series of intermediates. No 
definite arrangement over center of disk, which is paved with rounded or subpolygonal, large and 
'small plates mixed together. Interradial plates are regular in  type-hexagonal to quadrate--but may 
be irregular in  smaller specimens. If abactinal area is treated with caustic potash and viewed from 
the internal (or coelomic) side, some of the smaller intermediate plates (not those of the longitudinal 
intermediate series, but still smaller plates) are seen to form short, connecting, radiating ossicles 
between larger plates of the median radial area a t  base of ray nearly to center of disk. Their 
arrangement is irregular, however, and some of the smaller plates of the disk are rudely substellate. 
This point is, however, not a t  all evident when the plate is viewed from the dorsal side. The 
so-called connecting ossicles appear merely as irregular small plates between the larger polygonal 
ones. I n  large specimens these smallest intermediate plates are scarce; and they are by no means 
constant in number or position in  the medium-sized and small specimens. But the presence of a n  
intermediate incomplete series of secondary plates a t  either side of the median radial series is constant. 

Marginal plates are well developed. Superomarginals, 20 in  number from median interradial 
line to extremity of ray, are wider than lcng, and form a n  arched border to body. I n  a few smaller 
specimens the inferomarginals extend laterally slightly beyond superior series on disk. I n  this case 
the superomarginals form more of an arched bevel. They are covered with tough membrane, in 
which are embedded 8 to 20 subspherical granules spaced over the central portion of plate. These 
are absent from outer half of ray. The first superomarginal is slightly shorter than succeeding 4 or 5. 

Inferomarginals correspond in number to superomarginals, but are not always exactly opposite 
to them a t  base of rays. They are much broader than high, and encroach conspic:uously upon actinal 
area, being covered with numerous scattered granules imbedded in membrane. These increase in 
size toward outer edge of plate, and are largest on the lateral face of ray, where they are as large or 
slightly larger than the granules of superomarginals and decidedly more numerous and close-set. 
Terminal plate prominent, pentagonal, armed with 3 terminal, thimble-shaped granules. 

Adambulacral plates longer thari wide, with a faintly convex furrow margin. Armature  consist!^ 
of 7 (occasionally varying to 6 or 8 )  short, blunt, slightly compressed spinelets, which form a radiat- 
ing palmate series and are covered with membrane, which as a sort of web, unites them for a short 
distance above the  base. Usually the end spinelets are much shorter than the median, the whole 
forming a rather regular graduated series. Actinal surface of plate, like remainder of body, is covered 
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with membrane, so that outlines of plates are wholly obscured except when in a dry state. (Com- 
pare figs. l a  and Ib, pl. x x v ~ . )  A definite crease or line in the membrane runs from the furrow 
obliquely outward toward the margin of body. These wrinkles separate each adambulacral plate, 
arid every second or third line is confluent with the suture between 2 inferomarginals, while the 
intermediate lines end between the furrow and margin. Actinal surface of adambulacrals bears 6 to 8 
subspherical granules of unequal size, disposed in an irregular longitudinal series along the middle of 
plate. They are covered by thick membrane and are, not very conspicuous until animal is dry. 
(Pl. xxrx, fig. lb.) On outer half or third of ray these are replaced by a single, stout, short, taper- 
ing spine, exceeding in length the furrow spinelets, which are here quite short. A few plates bear, 
near the adoral margin, between the furrow series'and granules, a single rather long 2-jawed pedicel- 
laria, about as long as the nearest furrow spinelet. Each jaw is narrow spatulate and curves slightly, 
like a pair of tongs, to meet its companion. 

Mouth plates are large and prominent actinally, with a very extensive fur_row margin. Furrow 
spinelets 11, stout, the outer ones similar to the adambulacral furrow spinelets, but the 2 or 3 inner 
larger and heavier. Actinal surface is armed with prominent granules, subspherical to thimble- 
shaped, arranged in an irregular series parallel to median suture, and another continuing the linear 
series of adambulacrals. Numerous much smaller granules are scattered here and there. 

Actinal interradial areas are covered with membrane, which is lined with fine creases or wrinkles, 
as already noted. The plates are irregularly polygonal or roundish, and are arranged in chevrons, 
decreasing in size toward the margin. They bear a central group of subspherical or low thimble- 
shaped granules, the rest of exposed surface being beset with smaller, widely spaced grauules. The 
series adjacent to adambulacrals usually bears 3 to 10 larger granules, the next series 3 to 6, ancl the 
other plates 1 or 2 such. 

Madreporic body is large, hexagonal to subcircular, situated about one-third distance from center 
to extreme margin. Its exposed surface is flat and sunken a trifle below the level of the surrounding 
membrane except in the dried state. Striations fine, radiating. 

Anal opening subcentral, surrounded by 5 plates larger than their neighbors. The aperture is 
guarded by about 8 tooth-like granules. Tube feet with large sucking disks. 

Color in  life: Dorsal surface deep cadmium yellow to caduliuln orange; lower surface cream color 
to cadmium. I n  alcohol, dull light brownish to deep brown. 

Variations: There appears to be a dimorphism in this species. Sorne specimens (in the majority) 
have longer, slenderer rays than others. Superficially they would be taken for a different species, 
but I am unable to find any other correlative character by which to separate them. The type 
specimen is neither the one extreme nor the other, but is rather short-rayed, however. The following 
table of measurements (in millimeters) will give an idea of the difference: 

Neusurements of specimens of Bntl~eniuster epixuntl~us. 

station. 

The presence of pedicellari~t: on adambulacral plates is also subject to great variation. In the type 
there are only a few ecattered along the base of ray, and on the largest specimen none are to be found. 
On the other hand, a mediurn-sized specimen of'the long-rayed phase has 4 to 12 on each adambulacral 
series of disk. At first this might appear of specific value, but pedicellarirc are either very few or 
absent froin a l l  the other long-rayed specimens, except one which is intermediate between the 
extremes. 

- - - - - - - - - -  

Ma or 
rad]us. 

/ mm. nlm. 

47 
40 
42 
32 
36 
24 

3813 
4080 (type) 

I 
4080 
4080 
4081 
4081 

Minor 
radius. 

93 
90 
69. 
90 
77 
90 
65 

1.9- 
1.92+ 
1.74 
2 .3  
2.4 
2.57 

Width 
of ray 

between 
second 

and third 
aupery 
nlarg1- 

nal. 

Ratio* 

 LO. 
17 
20 
16 
19 
20 
22 

Supero- 

%!!- 

mm. 
43 
40 
34 
36 
28 
29 

2 .7  I 20 
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Localities: Type (no. 21170, U. S. National Museum) from station 4080, north coast of Maui 
Island, 178-202 fathoms, gray sand and foraminifera; bottom temperature 56.4'. Taken also a t  the 
following localities, a total of 13 specimens; 

Record of localities. 

Station. I Locality. 1 Depth. I 4 Nntiire of bottom. 

Anlhenoides, Leptogonaster, and Antheniaster are very closely related. The arrangement of the 
dorsal plates appears to be essentially the same in the three genera, which are likewise characterized by 
a granulous membrane. The type of adarnb~~lacral armature of Leplogorzuslw is ementially that of the 
distal portion of the ray of Antheniaster epixanthu.9, and the pedicellari:~ are strikingly similar, these 
being reduced to the elongate variety in Anthaniuster. The dorsal rnembrane of the latter is not .so 

3813. ..... 
4081. ..... 
4082.. 
4084. 
4115.. .... 

granulous as in  Leplogonuster, but is thicker, a t  least in the Hawaiian species. The mouth plates 
are prominent, but more heavily covered with ~nernbrane than in Leplogonaster, and likewipe bcar 
Inore granules. These three genera do not appear to belong under the Goniodiscidin~e, which are 
probably more nearly related (so far as Goniodiscides is concerned) to the Pentacerotidre than to the 
typical goniasterids. I have accordingly placed Antheniaster in  lJerrier's Leptogonasterin~. This 
subfamiIy, is of course, closely related to the Goniasterinze, and not, as its author believed, to the 
Mimasterinze or Odontasteridz~. 1 an1 indebted to Prof. A. E. Verrill for the generic determination 
of this species. 

Subfamily GONIODISOIDINE, new name. 
Goniodiscinre Sladen, Challenger Asteroiden, 1889, p. 321. (Leptogo?aaster is cxcl~ided.) 

South coast of Onhu Island. .................................... 
North coast of Yaui Island ..................................... 

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

Northrvest coast of Oahu lslnnd ................................ 

Qenne QONIODISGIDES, new name. 

Qoniodiscus Miiller and Troschel, Sp~tem dcr Asteriden, 1842, p, 57. Emended 1)y I'erricr, HBvision des Stbllerideu, 1875, 
p. 229. Type, sen% nov.. Goniodiscides seba. 

Aithoma. 
264-1% 
202-220 
220-238 
2.53-267 
195-241 

This genus is equivalent to that long known as Goniodisct~s. Under existing rules of nomenclature 
Goniodiscus is untenable because it  was proposed by Miiller and Troschel to include previously 
described genera of Gray (Anthenea, Neclria, Tosia), as well as species unknown to Gray. If this 
group had really constituted a genus the oldest name, Antltenea, should have been used. Likewise the 
type (first species) of Goniodiscui is the sanie specie', under a different name, as the type of  gray'^ 
A~zthenea. Miiller and Troschel included the following species under their Goniodiscus: Pentagonulus 
[Anthenea], seb:~, placenta [llbsifc], regularis [unknown], pleyudella, ocell~ferus [A'Ectria], cuspidatus, 
mammillatus [Tosiu], capella [since made the type of Ogn~ctste~ v. Martens]. This left seL:c, regularis (?), 
pleyadrlla, and cuxpidatus. Goniodiscus has subsequently been used for these species, but sirice the 
name was originally applied to a composite group and was a synonym as soon as made, it  sliould be 
discarded for all time. As there appears to he no flubsequent namea available, I propose Goniodiscides, 
with Goniodiscides sebz as type. 

Coral uand, lnvn specks, shells. 
Gray sand, foraminifera. 

Do. 
Fine gray sand. 
Coral sand, foraminifera. 

Goniodiscides sebm (Miiller and" Troschel). 

PI. xlx. fig. a. 
Qoniodiecue sebx Miiller and Troschel, System der Asteriden, 18t2, p. 58. 

An exan~ple of this curious species, the first fro111 the Hawaiian Islands, was taken by Mr. H. W. 
Henshaw a t  Hilo, on the windward side of the island of Hawaii. (Accession no. 42800, U. S. Nat. 
Mus. ) No specimens were secured by the expedition of 1902. 

aMelnpa8!er Slnden (Monog. on Brit. Fossil Echinod. from Cretaceous, 11 ,  Axteroidea, pt, 11. <Pal. Soc. Rfo~log. 1803, 
p. 13) is near thin genus, but IS hardly identical, nu has been clnimed. (Valette, Note sur quelqrles Stelli.rides de In Cram 
Senonie~~ne du Dbp. de 1' Yonne. <Bull. Soc. 1' Yonne, LVI,  190'2, p. 7.) 
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Concerning the capture of this specimen, Mr. Henshaw has sent me the following notes: "They 
are by no means rare in a small inlet some three miles south of Cocoanut Island. If I renlenlber 
rightly, all I found were under stones in shallow water, two or three feet deep. I n  other words, so far 
as I observed it, i t  was a littoral, shallow water species." This is the only species of starfish, so far 
as I am aware, that may be collected along shore in the islands, unless Opliitlicrste~. lorioli be excepted. 

This specimen agrees very well with the original description of Mhller and Troschel, and with the 
notes given by de Loriol (M6m. dc Socii.ti! Phys. et d'Hist. Nat. Gen2\le, xsr\,, 1885, p. 48). De Loriol 
also gives n good figure (op. cit, pl. xv, fig. 6)  with which our exanlple sho\vs a few unimportant 
points of difference. 

Form pentagonal, the sides of disk only very slightly curved inward. R =  29 mm.; r =23.5 mm. 
1E= 1.23 r. As noted by de Loriol there are 14 superomargirlals to a bide, or 7 to the "ray ", instead of 
G, as stated by Rluller and Troschel. The ultimate plate of each series is very small, and is wedged 
between the penultimate and ocular plates. There are 9 inferolnargirlals to the ray, the last plate 
being very small indeed. 

The superomarginals are somewhat tumid, and are broader than high. Besides the even, fine 
granulation, each bears from 2 to 10 conspicuous, low, llenlispherical, or subconical, tubercular gran- 
ules, unevenly disposed. Inferomarginals are similarly armed. There are no pedicellarin: on any of the 
marginal plates. Between the 2 series of marginal plates, on the lateral wall of the body, is a row of 
5 to 7 pits, each of which occurs at the junction of a dorso-ventral with the horizonal suture. 

Abactinal surface is covered with a much finer granulation than the actinal, and each plate ie sur- 
rounded by G to 8 papular areas which appear in many cases practically conflu~nt. These areas contain 
8 to 20 pores, and a cuneiform area containing abot~t  15 to 18 pores occurs bet\veen tlie dorsal ends of 
the superomarginal plates (excepting between 5 ant1 G and G and 7). Each abactirlal plate bears near 
the center 1 to 3 of the tubercular granules, a few of which occur also, here and there, over the papu- 
lar areas. A number of plates toward center of disk bear sm Jl bivalved pedicellarire similar to those 
of Pe~ltaceros and flush with the general level of the granulation. These are not very numerous and 
are irregularly scattered, never more than 2 to a plate. The lnadreporic body is raised above the 
general surface and is situated about one-third the distance from tlle center to margin. About its bor- 
der are several tubercular granules. The plates toward the end of my and acljacent to superolnar- 
ginals appear to be a trifle convcs, the tumidity being surmounted by the granule, or granules. 

The actinal intermediate plates are arranged in chevrons and decrease in  size toward the margin. 
They are polygonal, and covered wit11 a coarser granulation than tlie dorsal plates-a granulation 
urhicll increases somewllat in coarseness toward the center of each slightly convex plate, mhich is sur- 
mounted by 1 to 5 enlarged granules, usually of unequal size. Scattered here and there are bivalved 
pedicellarite, 0.25 to 0.75 mm. in length. 

The furrow spinelets are 4 to 5 in number, robust, short, truncate, slightly flattened, the adoral 
spinelet shorter than the others. 011 the actirial sorfac,e of tlle plate stands a longitudinal series of 2 
or 3 shorter, thicker, granuliferous spinelets, with often 1 or 2 smaller granules standing ill line a t  
eithsr end of the series. Occasionally a very slriall bivalved pedicellaria stands at  the adoral end of the 
series out of line. Behind the actinal series the fine granulation of the general surface begins, decreas- 
ing in size toward outer end of plate. The furrow spinelets appear a trifle shorter and hearier tllarl 
those figured by de Loriol. A few of the proxinlal adambulacrill platcs have G furrow spinelek. 

This species has a \vide range, being found in follo\ving localities: Retl Sea, ilIoluccas, New Guinea 
[Miiller and Troschcl], RIauritius, Macassar (Celebes), Fiji Islands [de Loriol], Ceylon, Rladagascar, 
"Eastern Archipelago" [Sladen]. Ite capture in the IIawaiian Islands considerctbly extends its 
knc~wn rilnge. 

Family PENTACEROTIDLE (Gray) Perricr, emend. 1884. 

Pentrtcerotidrr? Gray, Synopsis of the Genera nnd Spccieb of the Class IIypostoma. <Ann. N. ]I., bcr. 1, rol. vr, 1810, p. 275. 
Perrier, M6m. siir lcs Etoilen do Mcr Recueillic~ dans 111 Mcr d c j  Antilles ct lc Golfc du IIexiq~ie, 1884, pp. 165, 168. 

Iit'y to I3awaiian genera of l-'e~ztacerotid,z.. 

a .  Marginal plates fairly distinct, defining the contour of body. 
b. Disk high; rays carinated. 1,arge immovable spines or tubercles on the dorsal surface. &far- 

ginalplates l~otconspicuous .----------------------.--- .----- .--- . . . .- . .~~~~~~ PENTACEROS 
' 

F. C. B. 1903, Pt. 8-20 
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bb. Disk not so high; form nearly pentagonal; marginal plates cons~icuous. Erect conical tubercles 
on both surfaces ........................................................... .NIDORPLLIA 

aa. Marginal plates hidden or inconspicuous; not visibly defining the contour of body. The abactinal 
plates are not superficially distinguishable in the adult. Form thick. 

b. A pair of large marginal plates a t  the end of the ray. Form substellate to stellate. Test covered 
with globose or acorn-shaped tubercles. Papulze evenly distributed, not in definite areas. 

ASTERODISCUS 
66. Form pentagonal, biscuit-like; no large plates a t  end of ray. Papulze distributed in  large, 

.................................................................. definiteareas CULCITA 

Oenne PENTACEROB Bchnlze. 

Pentuceros Schulzc, Betrachtung der versteinerten Seesterne u. ihrer Theile, Warshau u. Dresden, 1760,p. 50. Gray, Ann. 
N. H., ser. 1, vol. VI, 1840, p. 276. 

Goniaster (pars) Agassiz, h16m. Soc. Sci, Nut. NeuchBtel, t. I,  1835, p. 191. 
Oremter IIiillcr and Troschcl, Sy~tem der Asteriden, 1842, p. 44. Bell, Proc. Zool. Soc London, 1884, p. 57. 

The specimens of Pentaceros from the Hawaiian Islands have given considerable trouble, as might 
naturally be expected. Relying chiefly upon Prof. F. Jeffrey Bell's useful arid valuable revision of 
the genus, "The Species of Oreaster" (Proc. Zool. Soc. Lond., 1884, p. 57), 1 have separated tlie form 
as a distinct species, whose affinities appear to be with the Pentnceros orientalis section. Among the 
species of this group it  most resembles orientalis and troucheli. 011 the other hand, there are certain 
points of similarity with P. occidentalis. One of the difficulties lies in  the fa(+ that some specimens 
have the ada~nbulacral armature disposed in 3 longitudinal series (triplacanthicl), while others have 
but 2 series (diplacanthid). Just this state of affairs exists in P. occidentalis (from Mazatlan, Mexico). 
Bell places occiden?alk in the diplacanthid section, but implies that occasionally a third furrow series 
is present. But hawaiielwis differs from occidcntcilis in a most important respect-that is, in its growth 
stages. I n  occidentalis, as pointed out by Bell and as exemplified by specimens a t  hand, tile young 
are more spiny than the adult, while in I~ccwniiensis exactly the reverse is the case. I n  this species, if 
any spines are present in the young they are inconspicuous, and are confined to the median-radial line. 
Elawaiiensis, then, is probably not derived from the American form, but from the Asiatic group. I n  
the following diagnosis a description of the type is given, but under each category of characters the 
more important variations are indicated. 

Pentaceros hawdiensis, new species. 

P1. xxxrI, figs. 1, 2, 3; pl. xxxr11,fig. 1; pl. xxx~v,  fig. 3. 

Rays 5. R=125 mm.; r = 5 0  mm. R=2.5 r. Dimensions measured on ventral side. (In 2 
larger specimens the rays are relatively shorter, R equaling 160 mm. and r about 78. I n  still another 
specimen, the largest of all, R = 188 mm., and R = 2.35 r. ) . 

.Disk large, elevated, and regularly convex; about 55-58 mm. high, measured from actinal plane. 
This dimension varies considerably according to the inflation of disk, several specimens being much 
depressed. Rays well produced, rather broad a t  base. Actinal area plane on rays, sloping upward 
toward actinovtome on disk. 

The wliole abactinal surface is marked off by trabeculz into large triangular, or on the ray often 
rectangular papular areas. On disk they are fairly regular, but on ray are irregular. At each angle 
is a large conical tubercle, there being a definite medio-radial series extending to tip of ray, and on 
either side 2 parallel longitudinal series, the first extending about half the length of rays, and the 
second not so far as the first. I n  interradial angle formed by the outer series of adjacent rays are 3 to 
6 tubercles. Tlle pentagon marked off by the colispicuously enlarged primary radial tubercles (apical 
area) is also divided into triangles, often very regularly into 10, but again irregularly. There is a 
variable number of smaller tubercles in  this area (7 in type). A11 tubercles decrease in size toward tip 
of ray and margin of disk. Granulation consists of variously sized polygonal granules crowded - together, often increasing in size as they ascend the tubercles, the spinous tip of the latter being always 
free f r o ~ n  granules and the line of demarcation well defined. Chanulation is finer than in either 
P. reticulatus or P. ocddentalis, the only species with which I have been able to make direct compari- 
sons. Numerous small slit-like pedicellarire, flush with the general surface, are thickly scattered over 

I 
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the whole abactinal surface, being present frequently on the bases of the tubercles, but most nurnerous 
in the papular areas. 

Superoinarginal plates, 23 in number from median interratlial line to extremity of ray, are rather 
indistinct and are wholly without spines or tubercles of any description. Besides the granulation, 
which is coarser than that of the abactinal surface, and which increases in size toward the actinal 
surface, each plate bears 1 or 2 long slit-like pedicellariz, larger than those of the dorsal surface but 
otherwiee similar. Soperolriarginals define border of ray. 

Inferoma~ginals, 20 in number, are confined al~rlost wholly to actinal surface. Four or 5 on each 
side of median interradial line bear a srnall thinlble-shaped tubercle, on a slight tumidity, near outer 
edge of plate. (This is absent from the largest and from the 2 slnallest specimens.) The granules are 
very irregular as to size; and on each plate there are 1 to 5 slit-like pedicellaria: scattered among them. 
These have jaws slightly raised above the general level, and are narrowly elliptical in shape, with 
truncate ends. In  the interbrachial arc there are 5 or G roundish plates intercalated between the 2 
series of marginals. (These are absent from the 2 young specimens, and much Inore numerous in the 
larxest. They are present also in P. occide11trr1i.u but do not appear so early. I n  a giaut specinien of 
reticulatus I find 110 trace of them.) 

Armature of adambulacral plates is in 2 or 3 series. (1) Furrow series of 8, less often 7, flattened, 
round-tipped spines, the central ones much longer than the laterals and their tips broader than'base. 
Lateral-most spirles scarcely equal one-half the length of lcngest spines; often mere elongated granules. 
This furrow series foruis a regular cornb, with a much rounded, often angular margin. Spines are 
united for some distance above their bases by :I clelicate web. A large forceps-like pedicellariu stands 
a t  adoral end of each series, slight] y actinad. Furrow series is situated much higher (abactinad) on 
the side of furrow than the second series, the tips of tlie former only reaching or cxtendiug slightly 
beyond the base of the latter. (2) Second series, situated more nearly on true edge of furrow, 
consists of 2 to 4 epines, often only 2, this latter number predominating on the outer part of ray. 
They are of ~incqual size, very irregular, but the central spine (or 2 spines if there are 4) is largest, 
with the tip usually broader tha11 the base, and rounded or truncate. Lateral spines vary much, but 
are shorter than the rnetlia~i and are either oblong or leaf-like, with a straight edge to the adjacent 
rlietlian spine. Toward the end of ray the second series is reduced to pinched granules. (3) Third 
series when present consists of 2 or 3, often 4. enlarged pinched granules, wit11 rounded tips, in  an 
irregular longitudinal row at  outer edge of plate. I n  one large specimen tlie third series is present on 
nearly every plate, and is well developed, but in the majority of specimens, including type, it  is 
poorly ileveloped, being represented by granules of rather small size. Tips of second and third series 
of spines crinkled. 

Actinal plates covered with granules, large and small, with many bivalved pedicellaria: scattered 
among them. The granules increase in size towartl ambulacral furrows, becoming subtubercular or 
subspinose in  the largest specimens. These tubercles are a11rray.r tnobile, l~owever. 

Actinal surface of month plates covered by the l~eavy granular integument, wliich has to be 
re~noved before the plates themselvc=s can be seen. These are large, and when the integunient is 
removed, a large convexity or tumid area is seen near the aboml furrow corner, which is surmounted 
by 2 to 5 heavy spines, corresporiding to the secontl series. Furrow spines 10 or I I ,  increasing 
greatly it1 size toward the inner mouth angle, where they are large and heavy, arid Inany times larger 
than a t  outer end of tile series, where they are tiirnilar to those of the adjacent ada~ribulacrals. (The 
actinal spines already lnentioned vary in nnmbcr, but there are never lees than 2 nor lnore than 5.) 
Actinal surtace (of integuiilent) coarsely granular, with often very nlariy pedicellari~. 

Madreporic body oval, either narrow or broad, situatecl outside the apical pentugoiial area at, a 
distance equal to one-1i:tlf the distance from center to interradial edge of apical area. Anus eccentric, 
prominent. 

Color in  life: Upper sr~rfare maroon, orauge 011 the tubercles. Actinal surface light Naples yellow 
in the ccnter, shading into maroon towartl the periphery. 

Varii~tions: The prirlripal variations have already been noticed. One specimen, about the size of 
the type, llas fewer and smaller spines on the dorsal surface, the rnediall radial line extellding only 
about one-half the length of ray. A larger specitr~eti has the tubercles more acorn-shaped, and 
covered with granules except a bare blunt point a t  the tip. Theconnecting trabeculrc are likewise 
more prominent. The rays are longer and slenderer than in the type, but this character hw no st&- 
bility in this species. 
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Young: The smallest specimen exanlined (It=65 inrn.; r=28 mmn.; measured on actinal side) is 
destitute of ail tlorsal spines or tubercles, there being, along the r~iedian radial line, a series of bosses, or 
rounded elevations, where the tubercles later appear. No tubercles are present on the inferolnargi- 
nals. Slit-like pedicellarin: are numerous 011 the dorsal surface, but the larger bivalved kind are not 
so numerous as in the adult on the ventral area. Tf~ird series of adanlbulacral granules is developed 
on most plates, the second series consisting of 2 or 3 stout elongated granules. I n  a specimen in 
which R equals 70 inm. a few conical tubercles have begun to appear along the lnedian radial line, 
and 2 in the apical area. I n  this specimen the third ada~nbulacral series is fairly well developed on 
all plates. 111 young specimens the papular areas are relatively stnaller than in the adult, and the 
trabeculm broader. The former are irregular, oral, or oblong, not triangular. I n  these two speci- 
mens the marginal plates are quite regular and there is no intermediate series intercalated between 
them in the interbrachial arc, as in the adult. All the granulation is moqe regular. I11 the largest of 
these immature specimens the actinal intermediate plates, roundish in  shape, can quite clearly be 
seen, arranged in regular chevrons. 

Localities: Typs (no. 21171, U. 6. National Museum) from station 3850, south coast of Molokai 
Island, 43-66 fathoms, coarse sand and broken shells, coral; bottonl ternperature 71.7'. Taken alsoat 
the following stations, in  all, 14 epeci~netis examined: 

Record of localities. 

Station. I Iucality. / Depth. 1 Nature of bottom. 

Qenns NIDORELLIA Qray. 

Nidorellia Gray, Ann. N .  IS., ser. 1, vol. VI, 1840, p. 277. Type, Nidorellin arniata Gray. 

j 

3849.. ... ./ Snnth coast of Molokai Island.. ................................ 
3872.. .... 1 Auau Channel, between Maui and Lanai islands .............. 
4072. ..... North eoust of Maui Island ..................................... 
4r)75.. .... I.. .. .do..  ....................................... ,. ................ 

I 

Nidorellia armata, (Gray). 

I'enlaeeros (Nidorellia) armattis Gray, Ann. N .  H., vI, 1840, p. 277; Synopsis Starfishes, p. 7, pl. xrv, fig. 1-3, 18GG. 
h'idorellin armuta Vcrrill, Trans. Conn. Acnd., vol. I (2d pt.), 1867, p. 251. Perrier, RBvisio~i des StellBridcs, p. 261,1875. 
Oreaster urrnalus Bell, Proc. Zool. Soc. Lond., 1884, p. 81. 

Fathoms. 
73-43 
45-32 
66-69 
49-57 

l'rof. I?. Jeffrey Bell in his paper $ 'The Species of Oreaster" records Nidorellia from the Sandwich 
Islands. This form was not found by the Albalross 15xpedition. 

Coarse sand broken shells coral. 
Yellow sand pcbbles corn\. 
Coarse coral kand, fo;aminifcra. 
Fine gray sand, foraminifera. 

Qenns ASTERODISCUS Qray. 

Aslerodisc.ns Gray, Proc. Zool. Soc. London, part XV, 1847, p. 76. Type, Aste?~odisctis elegans Gray. See also Ann. N. I$., 
1847, p, 196; Synnp. Spec. Starfish, British Mus., 18GG, p. 6, pl. XII ,  figs. I ~ r n d  2. 

This peculiar genus may be readily distinguished from others of the I-Iawaiian region by its thick 
body, short ray&, and tough test covered all over with tubercles, large and anall,  atnong which are 
Inally granules, ranging down to the most minute. The general fort11 is deprewed, while the rays nre 
blunt, anti bear a t  the tip 2 large convex, oval ossicles, between which is set the tubercular tern~inal 
plate. Culcito, the only other genus closely rese~nbling this, entirely larks the 2 enlarged. plates. 

The specinien at  11a11d differs in several important respects fro111 both Gray's figures and descrip- 
tion of Asterorliscus elegatzs (Synopsis, p. 5, pl. 12, figs. 1 and 2). The body is 11ot ho pentagonal, for 
there are distinct rays present which are more marked in this adult indi\~idual tllitn in the young speci- 
men of elegans which Gray has figured (op. cit., fig. 2).  There is no distinct medioradial line of 
tul)ercles larger than th8 rest. Gray's description states that the tubercles of elegarls are '' flat-topped", 
and again, "truncate", which in nowise applies to our speciinen, for liere the tubercles are roundish- 
subconicle, or acorn-shaped with a blunt point. Gray further says: The young specilner~s have indis- 
tinct marginal ossicula ". One specimen, which is clearly adult, has both seriev of ~narg i~ ia l  plates 
quite distinct, the  inferotnarginals the more numerous; while in 2 young specitnens (R=lO mm.) the 
marginal plates are as distinct as in  any goniasterid, the animal resembling, a t  first glance, a starfish 
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of the Pentagonaster ~ ~ u l c h e l l u s  type. There is, however, a single series of plates between the upper 
and lower marginal series. 

On the whole our specimen appears to belong to a different species. Aster.odiscus elegans comes 
frotn off Sarnboagan, Philippine group (Challenger), and from northeast coast of China (Perrier, R6v. 
Stell.). 

Asterodiscus tuberculosus, new species. 

1'1. xxvr, figs. 2, 2a; pl. xxvrrr, Ag. 3; pl. xxxrr, figs. 3, 4; pl. xxxIIr, fig. 2: pl. xxx1v,1, 2. 

Rays 5. R=69 mm.; r=about 40 mm. (r being variable). R=1.7r. Breadth of ray a t  base, 
about 45 mm. Rays short and broad, tapering to a blunt extremity; rather unequal as to width and 
length. Disk large, somewhat inflated. Interbmchial arcs widely rounded. Side of body fairly high, 
but well rounded. 

Abactinal surface is covered wit11 numerous large tubercles shaped something like a miniature 
acorn, or like a pointed egg standing on its blunt end. A fairly regular median radial line of them is 
present with an adradial series, 1)ut beyond these the tuberclcs are too irregular to form definite series. 
Each tubercle stands 011 a slight prominence of the test, and its base is surrounded by a circle of small, 
regular, bead-like granules, very ornate in  appearance. These tubercles are largest near the extremity 
of rays and in center of disk. Scattered thickly among the t~ibercles, forming indefinite rows on the 
arms, are large spllerical granules, froin one-fourth to one-half the size of the smaller tubercles, their 
bases also encircled by minute granules. I n  addition to these larger granules, there are many others, 
grading down to very minute ones which thickly cover the whole test. 

Marginal plates are not conspicuous, in fact can be seen only as separated ossiclee. Corresponding 
to the superomarginal plates are 3 osaicles (froin interradial line), ornitting the large plate a t  the 
extrernity,of the ray. The inn6rlnost ossicle is near the interradial line not far from its conlpanion of 
the adjacent ray. The second plate is about 5 mm. from the first, and the third 8 mm, from the 
second., The third is 15 to 18 111111. from the large plate at  tip. Each plate is convex, circular, about 
3 inin: in  diameter, and encircled by a row of regular, subquadrate, bead-like granules. Edch plate 
bears 1 or 2 large spllerical granules or small tubercles on its edge. The large plate a t  the end of the 
ray ( 7  mm. in length) is very convex, oval, and is surrounded by a regular series of small, bead-like 
granules. 

Inferomarginal plates, 9 or 10 to each ray, are mnaller than the superomarginals, and are separated 
fro111 them by about 6 mm. of test, thickly covered with tubercles and granules. On the upper side of 
each ossicle is a large subconical tubercle, the series increasing in lengtll toward tip of ray. Clustered 
about the base of each tubercle are numerous close-set granules of various shapes, which continue as a 
single row around the inferomarginal ossicle, and, a t  tip of ray, completely cover the exposed surface 
of distal 2 or 3 plates. The last are more tumid than the others, and are wedged in between the big 
terininal superomarginal and adalnbulacral plates. I n  addition, 2 or 3 pincer-shaped pedicellaria?, 
with curved jaws, occur on the ventral side of the inferolnarginal ossicles. 

Actinal area is very knobby, with many spherical tubercles, murh smaller than those of tlorsal 
surface and Inore regularly arranged. Each plate bears 1 or 2 tubercles, 8urrounded by large, irregu- 
lar granules, often subprismatic, &-sided, or a t  least with n flattened side next to tubercle. An indefi- 
nite series of sniall grar1111es often occurs outside of these, and near the furrow replaces them to sorne 
extent. Many actinal plates of ray have delicate pincer-shaped pedicellarim, with elongate jaws often 
curiously curved. They are smaller than those found 011 inferornarginals, and are present in interra- 
dial region. 

Adambulacml armature similar to that of elegans. Composed as follows: (1) A nearly straight 
furrow series of 6 (often 5) spines, subequal except theadoral, which is sinallerand I~idden. Spines fit 
closely together, have blunt tips, and are flattened somewhat. They are united by a thin web for about 
half their length. (2) On first 6 to 9 plates 2 series of heavy blunt tubercular spines, thc inner slightly 
longer than the furrow series. The inner series has 2 spines, the adoral the smaller. External to 
these stands the third spine, shorter than the inner, coinposing the outer series. On actinal surface 
of the other plates there are but 2 spines, standing in a transverse series; while near tip of ray only 
the inner spine persists, and is slender and pointed. ilctinal spines are surromlded by a number of 
unequal irregular granules, 1 or 2 on the outer adoral corner being larger than others. No pedicella- 
ricc such as Sladen found in the Cl~ullenger specimen of elegnns (Challenger Asteroidea, p. 353) are 
present on any of the adambulacral plates. ' 
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BIouth plates narrow, small, incouspicuous, with a furrow series of 11 spines like those of the 
adambulacrals except the inner 2, which are heavier, blunter, and form with the corresponding spines ' 

of the companion plate 4 teeth at  each mouth angle. A row of 3 or 4 robust blunt spines are p re~ent  
on the actinal surface of the plate, parallel with the furrow series. A series of small pinched granules 
extends around the margin of each plate, except, of course, that part adjacent to the furrow. 

Madreporic body small, convex, raised above general surface of integunient. It is situated about 
one-third distance from center to margin, and lies off the exact interradial line. Striations convoluted. 
Anal opening eccentric, surrounded by large globular granules. 

Color in alcohol, ashy. 
Young: There appears to be no description of a young Asterodiscus beyond the few words of Gray. 

T h e  young of the present species seems considerably different from that of elegnnz. Rays are well 
marked, regular, short, tapering from a broad base. Disk, large; interbrachial arcs widely angular. 
R=lO mm. ; r=6.5 nim. R=1.54 r. Marginal plates well developed, conspicuous, separated by an 
intercalated series of very much smaller ossicles, each bearing a giobular granule nearly as large as 
the exposed surface of the plate. Superornarginals are 4 in number froni median interradial line to 
extremity of ray, the last plate being very large and swolle~i as in  the adult, and separated from that 
adjacent by a transverse series of 2 abactinal plates. Each plate with the exception of the last is 
slightly convex, is surrounded by a series of bead-like granules, and bears 3 or 3 granules on its 
surface, one being usually larger than the rest. The large plate has a smooth surface. I t  will be seen 
that superon~arginals do not increase in number beyond this stage, tlie ray growing by the interpola- 
tion of abactinal plates between the superomarginals, principally between the third and fourth. 
Inferomarginals 8 from median interradial line, subcircolar, surrounded l)y many s~nal l  elongated 
granules in adefinite series, each plate resembling a composite flower with short peripheral florets. A 
tubercle stands a t  the upper edge of each plate, and increases in size toward the end of ray. I n  the 
adult, which has but 10 inferomarginals, the growth of intermediate plates is priricipally between the 
third to seventh plates. The single intermediate series of plates between the dorsal and ventral 
nlarginals is readily distinguishable in the adult, and is situated rather nearer the inferomarginals, 
with which the intermediate plates alternate. 

Abactinal plates are large, circular, arranged in very regular series parallel with the median radial 
row; or, in other words, they form chevrons, the axis of which is interratlial. Plates decreave in size 
toward the periphery and each is surrounded hy a circle of small bead-like granules and bears a large 
rounded, depressed tubercle which occupies the whole surface of the plate. Prilnary apical ~ e r i r s  
very large, especially tho " basals ", which bear a much smaller convex granule in the center, instead 
of the enlarged tubercle. A single series of plates betureen adjacent basals. IIJithin the apical area 
bounded by tlie basals are 5 regular plates (radial in position) and a definite "central ". Primary 
'' radials" are situated just outside of the basals; larger than others of the radial series. Papulte are 
distributed all over the abactinal surface. Madreporic body just outside of a "basal" plate. 

Actinal intennetliate plates are arranged in regular chevrons, and are not distinct s~~perficially. 
Each is arnied with a globular or obovoid tubercale surroun(?ed by a se~nicircle of 2 to 5 pinched 
granules. Adamk)ulacral plates have 3 spinelets in furrow series, an11 one actinal spine instead of 2 
or 3. Several granules stand on the outer edge of the plate, one usually larger than the others. No 
pedice1lad:e are present. 

Tile color of the young in life is cadmium orange; in alcol~ol l~leached ashy or whitish. 
J,ocalities: Type (ho. 21172, U. S. National Museum) fro111 station 3940, vicinity of Laysan Island, 

59-70 fathoms, white sand and broken shells; bottom tenlperature, 70". Two young specimens from 
$128, southeast of Kauai Island, probably about 68 fathoms, coarse brown coral sand, foraminifera. 

Genus CULCITA Agassiz. 
Culcila Agassiz, Mbm. Soc. Sci. Nut Neuel~Etel, t. I, 1835, p. 1'32 

Culcita arenosa Perrier. 

Culcila arenosa Perrier, Rcchercllcs sur les Pedicellaires, 1869, p. GG; R6vision deu Stell&rides, 1875, p. 264. Sladrn, Chal- 
lenger Asteroiden, 1888, p. 852. 

Culrila noc,rguinez vnr. arenosa, Docderlein, Ucricht ii. d. r. Hcrrn l'n~f. Semon bei Amboina pes. Asteroiden, in Scmon, 
Zool. Forsch. in  Australien u. d. Malay. Archipel. <Jc~~aische Dcnkschrift, bd. vrlr, 1X9G, p. 315, taf. XIX,  fig. 6nnd 6. 

This species was not taken by tlie Albatross expedition. The specimen which Perrier described 
was collected by the expedition of Eydoux and Souleyet in  the Bonite in 1837, "des fles Sandwich." 
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Family LINCIIIIDA~ P c r ~ i c r ,  1875, cmend. 

Linckiida Perrier, Revision de 111 Collectio~l de StellCridcu d n  hluseu~n @Histoire Naturclle de Plrris, 1576, p. 117. 

Key to Htrluaiian genera of L i n c k i i d : ~ .  

a .  Plates in  regular longitudinal series, I)etween which are regular series of papular areas. Adanibu- 
lacral armature in 2 (rarely 3) unequal series, the outer heavier than the inner and inore dis- 
tinctly spaced. 

....................................................... b. All tlie plates granular.. .OPHII)IASTER 
bb. Whole test covered with a thick mernbraneous investment devoid of granules.. ...... .LEIASTE~ 

aa. Abactinal plates not forming regular lo~igitudinal series. 
b.  Almcbtinal plates comparatively small. No papuke on a c t i ~ ~ a l  surface. Papulx in areas distrib- 

uted anlong the abactinal plates. Adambulacral arrnature granulifonn superficialljr, in 2 or 
Sseries ........................................................................ LIXCKIA 

bb. Abactinal plates coinparatively large. P a p u l ~  in areas; sometimes present on the actinal surface. 
Adaml)ulacral armature papilliform or spiniform superficially, usually in 3 series.. .NARDOA 

Genus OPHIDIABTER Agassiz. 

Ophidiaster Agassiz, Prod. 1IIonogr. d. Radinres. <illem. Soc. Sci.  NIL^. NeuchBtel, t. I, 1835, p. 191. Type, Asterins ol)hidin?~a 
Lamarck. 

a .  I'apular areas in 8 longitudinal series. Papuls on actinal surface. One or 3 series of actinal inter- 
mediate plates. 

b.  A single series of actinal intermediate plates. 
c .  Well developed pedicellarirc present. Madreporic bodies 2, small.. .................. -1oriolin 
cc. No pedicellarioc. A single moderately large lnadreporic body ..................... . s p a m e u s  

bb. Three series of actirial intermediate plates proximally, 2 distally. Actinal series of papular areas 
not reaching base of ray ..................................................... .rltnbdottts 

a a .  l'apular are~w in 6 longitudinal series. I\'o papulie ou actinal surface. Two or 3 series of artinal 
iilterrnediate plates. 

b .  Abact~nal a ~ l d  nlarginal plates neither ~~ot lose  nor with conspicuous central naked area. Ada111t)u- 
lacral spinelets in 2 series. 

c .  Rays less than 4 times as long as diameter a t  base. l'al~ular pores 9-15. Disk relatively 
large ...................................................................... - ~ ~ c l ~ ~ r o d e r t 1 t ~ ~ 8  

cc.  lbays inore than 5 tinles as long as diameter a t  base. Pap111ar pores 1 or 2. Disk small, rays 
slender.. .................................................................... .te)tel/tis 

bb. Abactinal and ~uarginal plates co~lspicuously tuinid or nodose tvitli liaked central area. Adall>- 
bulacral spinelets in 3 series.. ................................................ .trisrt-itrtus 

Ophidiaster lorioli, new species. 

PI. xssr, figs. 4, 411-d; pl, s s x ~ x ,  tig. 3. 

Rays 5. R=31 min.; r=4.5 mill. K=7r. Breadth of ray at  base, 4.75 mm.; at lniildle of ray 
4-5 m ~ n .  Height of ray a t  base, 4.5 111111. 

Rays long, nearly cylindriral, or, in one case, distinctly depressed, tapering gradually on tlre 
outer part to a blunt estremity. Abactinal surface of disk sliglltly conves, a very slight constriction 
being present 011 dorsal surface bet\veen ray and disk. I'apular areas regular, in 8 longitudinal series, 
3 pores to the area except in the actinal series :111d on the outer third of ray, where there arc usually 2. 
011 disk there are but 7 or 8 areas, with 2 pores to each. The single serieu of urtinel intermediate 
plate8 is not externally visible. The plates are much s~llaller t h ? ~  the inferomarginals, 3 or 4 of the 
forrller correspontling to 2 of the latter. The other plates of ray, namely, the radial, adradial, supero- 
and infero~iiargirials, for111 7 longitudinal beries, the plates being cordate, the narrower or ndoral 

. .  - 

a J. E. Ivcn lias reoorded (I'roc. I'lrilad. Acnd. Sci., :889, p. 172) 6 specilllelis of Ol~ltidinster~~u~illrts hliillcr nr~d Troschel 
fro111 Onhu. It is barely posslble tllrrt tlienc specimeria are 0 .  lo~ioli .  Oplii~liaslcr 1~1i~IlItis 1111s pcdiocllaria: sometl~i~lg  like 
those of loriolc, but tlicrc arc only (i lo~igitudinul series of papular areas. The ~pecics has been taken nt lqores, A~boinf l ,  
I'hilippinc Isl~mds, New Cr~ledonitr. 
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end overlapping the broader or aboral end of the preceding plate. The marginal plates are a trifle 
larger than the abactinal, and all are moderately convex, the transverse as well as the longituclinal 
furrows between the plates being well marked. The skin which covers the plates bears relatively 
large flat granules which are very much larger in  the center of the plate than about the borders and 
smallest immediately surrounding the papultx. The small granules are very irregular in shape, and 
not a t  all uniform in size. The larger are nlore roundish and very slightly imbricating. In  one 
specimen they imbricate inore noticeably and appear retnarkably scale-like, the outer or free edges 
being subangular or obtusely pointed in nlany cases. Extending along the papular furrow between 
the superomarginal and adradial series of plates on either side of the ray is a row of peculiar and 
conspicuous 2-jawed pedicellaritx, about 10 to 12 in number, sometiines less. There is but 1 pedicellaria 
to an area and it  is large enough to be readily seen without magnification. Each consists of a double, 
broadly spatulate, specialized depression with a denticulate margin, into which fit, when open, the 
1)road fan-shaped jaws, which bear 5 teeth or serrations at  the cdge, fitting nicely into 5 notches in 
the edge of the specialized depression. The figure will give the exact appearance of these. There 
are also 3 to 5 of the pedicellariz scattered on disk (abactinal) and usually 1 in each actinal inter- 
radial area, although this is occasionally absent in 1 or 2 interradii. One or 2 pedicellari:~ inay be 
found a t  base of ray adjacent to that in the interratlius. 

Adambulacral armature consists of 2 series of spineleta. Furrow series consists of small spinelets, 
the tips of which extend but a slight distance above the gener:~l granulation, and these tips are 
alternately larger and stnaller although the difference is slight. \Then a portion of one side of the very 
narrow furrow is removed the spinelets are seen to be about twice as Iligll as broad, with a rounded- 
truncate tip. The adoral i? a shade narrower than the aboral meinbc>r, but it  iu the latter that 
appears si~laller (or more compressed) when viewer1 from the actinal surface. The difference in size 
is not constant, however, and is of little importance. Between 2 plates there is frequently a small 
granule fastened to the adoral edge of the adoral spinelet. On the actinal surface, spaced froin the 
furrow spinelets a distance something less than their length, is a longitudinal series of larger ovoid 
tubercles which are not equidistantly placed, 3 to 6 of the furrow spinelets corresponding to 2 of the 
actinal. Small, rather scale-like granules are packed in the space between the 2 series of spinelets. 
The outer spinelets are bent away from the furrow. 

Madreporic bodies 2, small, situated rather nearer the margin than lnidway to center of disk. 
They are situated in neighboring interradii, but one is somewhat off the median interradial line. The 
bodies are flush with the general surface and the striations are few and coarse, either a stnaller sinuous 
line, or V-,  U-, and Y-shaped. Anal apertures apparently 2, surrounded by larger granules. 

Color in alcohol a bleached yellowish. 
Locality, station 3834, south coast of Molokai Island, oil reefs; shore (4 specitnens). Type no. 

21173, U. S. National i\luseum. 
This species is closely related to 0. robillwrdi a P. de Loriol, and more remotely to 0. gernlani b 

Perrier and 0. cribrurius c Liitken. 
Flom robillardi it differs in having a coarser granulation, often scale-like, on the median portion of 

the plates, while that about the edges is finer; the pedicellarin: are broader, with more denticnlations, 
and the outer surface of each jaw is groovetl near the free edge. The pedicellarite are single to a plate 
as in robillardi, but are situated in a papular area rather than on the plate. There is aalight inequality 
in the furrow spinelets, and the accessory granule, instead of being between the 2 spinelet.4 of a plate 
as in robillurdi is always found between 2 plates. The following synopsis will servc to indicate the 
chief differences between the 4 related species. 
a. Papular pores 3 ( 2 4 ) ;  plates more prominent. 

b. Arms usually flattened, granulation uniform, pedicellariw narrower, 3 or 4 denticulatio~is on free 
edge; outer surfaces of jaw not grooved; pcdicellarirc on plates; furrow spinelets equal; acces- 

................................. sory granules between the 2 spinelets of a plate .robillcirdi 
bb. Arms usually cylindrical, granulation coi~spicuously larger in center of plate; jaws of pedicellari~e 

nearly or quite twice as broad as high; 5 denticulations on free edge; pedicel1ari:e on edge of 
papular areas, one to an area; furrow spinelets rather nnequal; accessory granules between 

................................... the adjacent spinelets of 2 adjacent plates.. r . .lorioli 

aCutuloguc Ruisonrl6 des ~ch inodermes  recucilles pur M. V .  de  ltobillurd h 1'Ile Muurice. <hI6m. Soe. Physique et 
d'Hist. Nat. Geni.ve, t .  x x ~ x ,  no. 4,1885, p. 24, pl. xv, figs. 1-5. 

bRbrision des Stellbrides, 1875, p. 130. 
cvidenak. hfeddel. ,  1871, p. 277. 
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aa. Papular pores 10-12; plates less prominent. 
b. Furrow spinelets equal.. ........................................................... .germnni 
bb. Furrow spinelets uneclnal.. ........................................................ mibrariz~s 

Opl~idiaster rohillardi is found at  llauritius, an interesting fact when considered in connection with 
Valvaster strintics, a species from Mauritius also occurring in the Hawaiian Islands. Gerpnani is found 
a t  New Caledonia and 0. cribrarius a t  the Tonga Islands and Samoa. 

h'amed in honor of Prof. P, de Loriol, author of a classical series of papers on living and fossil 
echinoderms. 

Ophidiaster squameus, new fipecies. 

PI. xxxi, ilg. 6 ,  6;-b; pl. XXXVII,  fig. 4. 

Rays 5. R=19 ~IIII . ;  r=3 mm. R=G.3r. Breadth of ray at  base, 3.25-3.75 mm.; a t  middle of 
ray 3.76 rnm. 

Rays unequal, cylindrical, scarcely tapering a t  all until the outer third is reached, and then only 
slightly. Tip blunt; terminal plate large, conspicuous, smooth, several snlall tubercles being present 
a t  the outer end. No pedicellari:~ whatever. Papular pores in 8 longitudinal series, 2 or 3 conspicn- 

' oas pores to each area, but only one at  the tip of ray and on disk. The plates are markedly convex, 
and the longitudinal series are very regular and separated by very evident pnpular furrows which 
extend the lengh of the ray. I n  a transverse direction the plates are marked off by a trifle shallo\ver 
furrows, a t  the bottoni of each of which is a narrow groove bordered by fairly regular globular gran- 
ules. The plates are corJate and arranged in a radial series on either side of wl~ich is an adraclial, 
supero-and inferomarginal, and an actinal internlediate series bordering the adatnbulacrals. There 
are 2 actinal intermediate plates to each inferomarginal. The plates are covered with relati\rely very 
coarse granules for the genus, and these are subcircular to oval, convex, and much larger in the convex 
central portion of the plate than a t  its edges. Along the aboral and adoral edges they frequently form 
a border to a narrow groove as already indicated. Prom 2 to G or 7 granules in the center, especially 
on the marginal plates, are conspicuously larger than the others and imbricate slightly, but slight spaces 
are frequently seen where the circular granules touch and do not overlap. On the inferornarginal 
plates 1 or 2 of the granules, especially on the outer part of the ray, are subtubercular. 

Furrow spinelets are not so large, 2 to the plate, equal, slightly over twice as long as wide, round- 
tipped and flattened. As they are 1)laced on the plate the adoral appears outwardly a trifle longer 
than the other. Each spinelet has a small elliptical granule fastened to the furrow side ant1 lying 
over the crack between acljarent spinelets. The lower end of this granule reaches about to the middle 

- of the spinelet, and its upper end falls considerably short of the tip. Spaced fro111 the furrow series, 
on the actinal surface, is a longitudinal row of much stouter, broadly ovoid or subconical granules or 
tubercles, of which 2 correspond to 3 furrow spinelets. The space between the 2 series is filled in with 
small, compressed subsqualnifornl granules, about 1 series of ~vhich pass between the actinal spinelets. 
The actinal intermediate plates have 1 or 2 central granules larger than the rest, but the general gran- 
ulation of these plates is intermediate between that of the atlambnlacrals and the inferomarginals. 

Madreporic body fairly large, regularly circular, situated about midway between center and edge. 
About the edge of the plate, mhicl~ is perfectly flat, is a smooth unstriatrtl border. Striations twarse, 
irregular. On the adcentral side are 5 or G granules larger than the others. Anal opening guanled 
by 4 triangular granules niucli larger than any others nearby. 

Color in life, vermilion; in alcohol, pinkish with pale yellowish spots here and there. 
Localities: Station 4100, Pailolo Channel, between Maui and hloloka~ isl:ulds, 130-151 fathoms, 

coral ~ a n t l ,  shells, foraminifera; bottom temperature GI0; 1 specimen. 4023, Vicin~ty of ICauai Island 
18-41 fatho~ns, gray sand foraminifera, coral, rocks; 1 specimen, very young. Type no. 21174, lJ. S. 
National illnseum. , 

The nearest related species to this appears to be Opltidiaster purpureus Perrier n lralu \\.hich 
squ~lncus differs in having a still coarser granulation, in being devoid of pedicellari:~, and ill having 
thicker nctinal adambulacral spinelets, which are also situated closer together, so that 1, or a t  lnost 2, 
series of stnall granules separate them. The terminal plate is apparently l a g e r  than in parpureus, 
and the arms relatively shorter. I t  tlifferd in the same respects, prac~ticnlly, from 0. ~)uslulatus (v. 

n Kecherches sur les Pcdiccllaires, etc., 1869, p. 61. Hdvision dcs StcllC.rides, 1 8 5 ,  p. 127. , 
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Martens)a with which Doederleinb has recently rlliited purpcrerLs, the 2 having been taken a t  
Mauritius; and the former is recorded also from Amboinaand Flores, and tlie latter from the Seychelles. 
The name refers to the large granules which liave the appearance of scales. 

Ophidiaster t r iser iatus ,  new species. 

PI. xxx, fig. 3: pl. xxxr, figs. 7. 7u. 

Rays 5. I b 1 8 . 5  nun.; r=4 mnl. R=4.6 r. Breadth of ray at  base, 4.75-5 mm.; ray about 5.2 
times as long, measured on side, as width a t  base. 

Disk rather large for genus, rays stout; slightly tapering to a blunt extre~nitp which is rapped by 
a tumid terminal plate bearing 3 or 4 low tubercular knobs. Rays well arched above, sli,ghtly flattened 
actinally, yet rounded. Interbrachial arcs acute, fairly wide. Abactinal and marginal plates very 
tuniitl, forming 7 fairly regular series separated by conspicuous furrows containing papular areas. 
Medioratlial and supero~rtarginal plates largest and most convex, some of then1 appearing alnlost hem- 
ispherical. I'roximal plate of each radial series largest of all, forming a regular pentagon on disk. 
Between inferomarginals (which are smaller tharl superomarginals) and the adambulacrals are 2 rows 
of actinal intermediate plates proxilnally, becoming 1 on tlistal two-thirds of ray. The granulation is 
of medium coarseness. Granules are roundish or roundish polygonal, and are a trifle larger in the 
center of those plates which are wholly covered than in the papular furrows. Transverse, fairly regu- 
lar, fine cracks between larger plates are bordered by slightly enlarged granules. The cracks are 
usually conspicuous between marginal plates, and on proximal portion of ray. Most of the plates of 
median radial series (including the large primary radial) and of superomarginal liave the exposed 
rounded surface either partially or wliolly free from granules. A nurnber of the adradial and infero- 
marginal plates, wliich are not so tumid :IS the others, have a naked central area. This exposed por- 
tion of the plate is quite smooth and on the distal half of the ray is rather more liernispherical and 
prominent than elsewhere (excepting the 5 prirriary radials). A number of adradial and superomar- 
ginal plates possess a 2-jan7ed spatulate narrow pedicellaria with curred spectacle-shaped (pince-nez) 
fosszt: very similar to those of 0. scleroclemus. The fosez are surrounded by a small naked area. Papu- 
lar areas in 6 longitudinal r o ~ ~ s ,  3 to 5 small pores to each area. On distal portion of ray, o\ving to the 
crowding of the adradial series of plates by enlarged radial and superomarginal plates, the adradial 
series of papulz is absent and the superomarginal is reduced to a single pore to an area, or, a t  very tip, 
where the superomarginal and radial plates touch, both series of papul;e inay be wanting. Inside 
apical area of disk there is but 1 pore to a papular area. 

Adambulacral furrow spinelets 2 to each plate, oblo~lg, equal, round-tipped to truncate. Separated 
from these by a distance equal to one-half to three-fourths their length is a flat ohovate squaniifor~n 
spinelet or tubercle, on actinal surface of plate. These for111 a very regular series and are directed away 
from furrow. Touching the base of each of these spines on the aboral side is a round-tipped slightly 
colnpressed granule, larger than the other granules of actinal shrface, the series of which is quite rego- 
lar and is intermediate between furrow and actinal spines. CI;ranulation of actinal surface is very 
slightly coarser than that of abactinal, but surrounding the adati~bulacral spines is a trifle finer than 
on actirial intermediate plates. On one ray there is a single pedic3ellaria on 1 of inner plates of latter 
series. 

Madreporic 11ody subcircular, situated betv\~een 2 large convex radial plates. Striations irregular, 
branching, centrifugal. Six or 7 enlarged granules surround suhcentral anal aperture. 

Variations: Another much smaller specimen fro111 the same station ( l t=7 mln ) agrees very well 
with the type except that the plates, especially the pri~nary radials, arc not .so prominent, and all of 
the latter but one are coverecl with granules. The i~iter~nediate series of ade~ubulacral granules is 
much tnore prominent than in tlie type, nearly or quite eclualing the furrow granrtlcs or spinelets in 
size. As wor~ld be expected, papuke are fewer, there being but 1 to each area. Peclicellaria? are as 
yet undeveloped. Many of the plates of ray, as in the type, are naked, but this portion is not quite 
so prominent, although already very convex. 

Locality: Station 4128, vicinity of I<auai Island, 68-90 fathome, coarse brown coral sand, foram- 
inifera, 2 specimens. Type no. 21176, U. S. Xational Museum. 

~ . .----. .. . . . . - . -. - . -- - - ~ - 

nOstasiut. E(.tiinod.<Arch. f .  Nuturg., R:l. 3'7, 1866, p. 62. 
bBericht. ii. d.  v.  Ilcrrn Prof. Scmon bei Aniboina gcs. Asteroitien, in Semorl, 2001. Forech. iri Austrulien u. d. Mnlay 

Archipel.<Jcna~sclic Dcrikecliriit, Bd. r l r l .  16913, 1). 317. 
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This species is characterized especially by the \.cry prominent abactinal plates, many of which are 
naked centrally and fort11 well-rounded bosses along the rays; also by the fort11 of the pedicellarim 
and the character of the ada~nbulacnzl artnature, \vhich is disposed in 3 series, tlre nledian being 
smaller than either the outer or inner. In  the latter featnre this species bears a certain reseinblance 
to 0. triberlfpr Sladen, but is otherwise quite different, as niay be wen by comparing fignres. Although 
the type is still probably young, the characters appear to be sufticiently \veli marked to merit descrip- 
tion. The name refers to the 3 series of adanlbulacral granules. 

Ophidiaster sclerodermus, new species. 

Rays 5.  R=63111m.; r =  13 mm. B=4.8 r. Sreatltll of ray at  base, 15-16 Inm.; a t  middle of lay, 
10 lnm. Ileight of ray at  base, 10 mm. 

Disk decidedly large for genus; rays only moderately long, tapering from a fairly broad base (for 
t h s  genus) very gradually to a blunt extremity, which is tipped by a protninent terminal plate. The 
rays are decitletlly broader at  base than else~vhere, and ~lieasured along its eide earl1 ray is 34 times 
longer than broad. The interbrachial angles, allout 75O to 85O, are not sharp. Abactinal surface 
convex, but only slightly so in middle of disk; actinal surface nearly plane, the infero~narginal plates 
forlning a well-rounded border to the area. KO papulzc on ventral surface. 

The plates are prominent on abactinal and lateral surfaces, the longitudinal series being separated 
by protninent but shallo\z~ papular furrows. The transverse divisions between tlic plates are not nearly 
so evident, the plates themselves being entirely I~itlden by the finely granular, tlliclr skin. One call 
distinguish readily a radial series, ancl on either side an adradial, a supero, and inferornarginal, the 
superonlarginal defining border of ray when viewed fro111 above. Between tfie inferomarginal and 
adambulacral series there are, a t  base of ray, 3 series of solaller intermediate plates, \vhich are reducaed 
to 2 beyond the proxitila1 third of ray and to 1 on distal third. There are no papular pores between 
these plates. Whole body is covered with a retnarlrably tough, thick skin, which is closely covered 
wit11 a uniform, very fine granulation. Althol~gh this specilnen is many times larger than the type 
of 0. lorioli, the granules are actually ~ n u c h  smaller. On the outer third of the ray the plates are 
frequently irregular ill disposition, and on 1 ray of the type the plates are all irregular, as if fro111 some 
sort of injury. l'apular areas form G longitudinal series; 9 to 14 pores to an area 011 prosirnal t\\yo- 
thirds of ray, but on the distal portion fcwer; anti frequently there Inally papular areas are absent. 
The pores are many tinles larger than the granules, wllicll are here a trifle larger tllan on the plates. 
The pores fn rn~  irregular stetlcilcd lines, resembling letters or sitnple hieroglyphics. There are few 
papolar areas in the central portion of disk. Small 2-ja~ved entrenched ~~edicellariw are abundant. 
Each consists of 2 narrow, spatulatc, s ~ n o o t l ~  blades, set ill a little pit and lying each in a specialized 
depression with a stnooth, rounded border. The whole apparatus is 1.5 mtn. long, anti the jaws are 
usually carved, ~llaking it  crescent-shaped. On the proxinial part of ray a series of 3 to 73 of these 
pedicellari~e are present just external to the outer ada~nbolac*ral sginclets, and they arc \vitlely scat- 
tered. on the nlargitial anrl abartinal plates, 1 to a plate, but are illost ilunlerous in the 1)roxitnal 
regions. Occasionally a pedicellaria has 3 jaws. 

Furrow spinelets, 2 to a plate, :ire much flattened, rountfed-trullcate, subequal, or the :~dor:~l is a 
~ h a d e  narrower a t  the base. They are about twice as long as broad and the adoral is usually a little 
broader at  the tip than at the base. .The furrow f;we is flat or a trifle conca\,e near base. I:stertial to 
these spinelets, a t  a distance equal to one-third or one-half their length, is n regular series of cquitlis- 
tant, some\rhat flattened, broadly o\.oid tubercles, the exposed portion of which is about t \ \o  thirtfs 
the length of the furrow spinelets, of \vhic.h about 3 correspond to 2 tubercles. l'acked closely nbout 
the tubercles and filli~lg the space I~etween them and the furrow are many roundish or compressed 
granules, a trifir larger than the rest of actinal granules. Here and there one can distinguisli lines, 
bordered by slightly larger bead-like granules, running out fro111 the f u r r o ~  toward the marginal 
plates, ant1 similar fainter lines can be distinguished, with the aitl of a glass, bet\veen rnany of the 
plates thetnselves. The ~nolith spirlelets are like the adambulacral but a trifle larger. 

Madrepodc body inconspicuous, bat fairly large, cordiform or shield-sl~aped. Striations fine, 
interrupted, branching, centrifugal. The plate is perfectly flat and ;s situated nearer margin than 
center. Anal aperturb is ~ur rounc l~d  by a nnnlber of c~onsiderably e~ilargect granules. 
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Color in life: Above: orange yellow with tnaroon blotches; below, light yellow. I n  alcohol, 
bleached grayish yellow or ashy. 

Locality: Station 4077, north coast of Jlaui Island, 99-106 fathoms, fine coral sand, foraminifera, 
bottom temperature 70°; 2 specimens. Type no. 21175, U. S. National Museum. 

Ophidiaster tenellus, new species. 

El. xsxr, figs. 5, 5 ~ .  

Rays 5. R=52 nltn.; 1-7.5 tnm. R=7 r. Breadth of ray at  base, 9 tnm.; a t  middle of ray, 
5 to 5.5 mm. I-Ieight of ray nt base, G tnm. Rays 54 titnes as long as diameter a t  base tneasured 
along side. 

111 general features rese~nbling the ptecseiling species, but with much longer and slenderer rays, a 
relatively coarser but uniform granulation, a very much thinner skin, 1 or 2 pores to each papular 
area, and fewer pedirellari:~. The third or outer series of actinal intermediate plates is rudimentary. 

The plates are a trifle less prominent than in preceding species, but there is a perfectly eviclent 
t h o ~ ~ g h  extremely fine transverse crack traversing the granulation between the plates. The longi- 
tudinal papular furrows are well tilarked but shallow. There are 6 rovrfs of papulz, which are solitary 
or in twos (rarely 3). No papul:~ on actinal surface. The granolatio~i is fine and uniform hut 
increases in coarseness on the actinal surface near the furrow, where the granules occasionally appear 
scale-like. As in the last species the plates on one ray are somewhat irregular in disposition near the 
extremity. Two- or occasiotially 3-jawed petlicellariz form a series on tlie proxitnal third of ray a t  
either side of the furrow just external to the outer adambulacral spinelets, and a similar series is 
present bn the outer row of actinal intermediate plates and fewer on the 2 series of tnarginals. On 
abactinal surface pedicellariz are rare. 

The furrow spinelets are about equal in size, 2 to a plate, and slightly spaced. They are much flat- 
tened, truncate, a trifle broader a t  the tip than, base, and the inner or furrow face has a very shallow 
groove running from end to end. The spinelets project a considerable portion of their length beyond 
the general level of tlie actinal surface of the plates. The actinal adambulacral tubercles are flattened, 
ovoid or obovoid, granuliform, bent away fro111 furrow, and forin a series just external to the furrow 
spinelets, so that only 1 series of granules intervenes between the 2. There is 1 of these tubercles 
to every third or fourth furrow spinelet, and they are not nearly so long as the latter. The granules 
of the adatnbulacral plates are larger than those of the actinal intermediate plates, into which they grade 
imperceptibly. ' 

Madreporic body circular, of moderate size, situated midway between center and interbrachial 
angle. ~ t ~ i a t i o n s  deep, irregular, branching, centrifugal. 

Color i n  life: Buff above, deeper ochraceous in  the papular a rey ;  below, cream color. In alcohol, 
ashy. 

Locality: Station 4100, Pailolo Channel, between Molokai anti Maui Islands, 130-151 fathoms, coral 
sand, shells, foraminifera; bottom temperature GI0. 1 specimen, type no. 21177, U. S. National 
Museum. 

Ophidiaster rhabdotus, new species. 

PI. xxx, fig. 2; pl. xxxr, fig. 8. 

Rays 5. R=80 min.; r = l l  mln. R=7.3 r. Breadth of ray a t  base, 11 mm.; a t  inidtile of ray, 
8.5 mrn. Ileight of ray at  base: 8 mm. Ray 5 to E times as long as diameter a t  base, tneasured along 
tlide. Interbrachial arcs not very acute. Rays appear conspicuously fluted. 

I n  general form resembling the preceding species, but differing in having xilore regular and inore 
convex nbactinal and marginal plates, 8 instead of 6 rows of papular areas, and 4 pores ( 3  to 5)  instead 
of 1 to the area; outer or third row of actinal intermediate plates reaching one-third length of my, and 
granulation a trifle coarser. 

Marginal and abactinal plates form 7 regular convex series separated by 6 equally regular furrows 
containing the papular areas. At tip of some of the rays this regularity is completely ititerruptetl. 
There is also a slight transverse furrow bet\veen consecutive plates, but this is not nearly so conspicu-, 
011s as the longitudinal sulcas. In  the granulation between consecutive plates there is likewise a fine 
trrtnsverse crack, which is sometinles bordered by slightly larger granules. The n~arginal plate3 are 
e!:ghtly larger than the abactinal, and very regular excopt a t  end of ray. Between the inferomarginal 
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and adambulacral plates are 3 series of regular actinal intermediate plates, but beyond the t\velftll 
inferomarginal or basal third of ray there are but 2 such. There are 8 rows of papular areas, the 
actinal row (between inferomarginal and outer actinal intermediate plates) cnding within 10 to 15 
nim. of the interbrachial arc. This series contains but 2 or 3 pores to the  area, and is not sunken in a 
furrow, as the marginal and dorsal areas, which co~nprisc 4 or 5 pores, usually 4. The plates are 
covered, as in the 2 preceding species, with a membrane closely beaet with fiue granules. This skin 
is thinner than in sclerodermus and the grauulcs are relatively considcra1)ly larger, yet fine, being 
coarsest on the convexity of the plates and o~lly one-fourth or one-third as coarse in  the botto~n of the 
papular furrows. The granulation becotnes w r y  gradually coarser on nctinal inter~nediate plates, yet 
is relatively (to the size of the spinelets) finer i~ntnetliately adjacent to furrow tila11 in ie)irllus, since 
the granules again grow smaller as they surround tlle actinal furrow spinelets. Here and there on the 
abaciinal plates, and on the papular areas of intramarginal series, as wcll as on the actinal interlnediate 
plates of prosimal portion of ray, are srnall "spectacle-shaped" pedicellarite, occurring singly, silnilar 
to but srnaller than those of sc.Zeroder)nus. The figures will sufficiently show the form. 011 prositnal 
portion of the ray a short series of them occurs just exterior to the nctinal furrow spinelets. The jaws 
rest in si~nilarly shaped specialized f o s s ~ ,  as in tile 2 preceding species. 

The .furrow spinelets are similar to those of the 2 preceding spec-iea. There are 2 to a plate, ant1 
the tip is rounded or subtruncate, projecting well above the generul surface. The actinal adaulbula- 
cral spinelets are also flattened and oborate in outline, bent a1vay fro111 the furrow. They very nearly, 
or quite, touch the furrow spinelets, only 1 series, if any, of fine granules intervening. (Compare 
figure with sclerodermiis.) These actinal spinelets are relatively larger than in either of the 2 
preceding fornls and lie closer together, only 1 or a t  most 3 series of very fine granules separating 
them. As noted above, the adalnbulacral granules are s~naller than those of the actinal intermediate 
plates, while in the 2 preceding species the reverse is the case. 

Madreporic body subcordiform or shield-shaped. Striations centrifugal, but very irregular and 
interrupted. The plate is perfectly flat, and is situated nearer the margin than the center. Anal 
aperture is surroundeil by a number of lnucli enlarged granules. 

Color in alcohol, dull dark brown; in life unknown; evidently darker than either of the preceding 
forms. 

Locality: Station 3982, vicinity of ICauai Island, 233-40 fathoms, coarse brotvn coral sand, sliells; 
bottotll temperature, 48.5O; 1 specimen, type no. 21178, U. S. National Aluseunl. 

Tllis is a more typical 0,J)l~itlirrslcr than either of the 2 prececling species, on account of the 8 ro\Vs 
of papular pores. The submarginal series of either side is ventrolateral rather than artinnl. 13ut this 
form nevertheless has 3 rows of actinal intermediate plates, ancl the actinn1 surfare is rather flat, not 
arched, as in lorioli. The name refers to the fluted character of the rays. 

Genue LEIASTER Peters. 

Ledaster (subgeri.) Peters, Mo~iutsbcr. d. k. preuss. Aknd. d. Wiss. Berlin, April, 1862, p. 177. 

Leiaster  callipeplus, new species. 

1'1, sss, figs. 1, 111; pl. sssr, ng. 3. 

Rays 5. lt =52 mm. ; r = 8 mm. ; R = G.5 to G r. Rays not all equal; shortest 47 Inm. Breadth 
of ray a t  base, 8 111111.; a t  witlest part of ray, 9 m ~ n .  

Rays subcylindrical, slightly constricted a t  hsse; of a nearly unifor~n caliber througllout; sliglitly 
broader than Iligh, abruptly tapering to a blullt point. l t a j ~ ~  fairly sliort for genus. 11bac-tinal 
surface of disk slightly convex; interbrachial angle acutely rounded. No pedicellaritu of any , 
description. 

The whole test is covered by a thick, tough, ~mootll  skin, which in the living state very effectively 
hides the plates, but in a dried state shrinlts and allo\vs the plates to be clearly seen. The papular 
areas, which are large, forin 8 longitudinal series along the arnis, but are irregularly scattered and 
niuch smaller on disk. Of these 8 series 1 is situated on either side of the ambulacral furrow, another 
on either side between the 2 nlarginal rows of plates, while the remaining 4 are on the convex abactinal 
surface. The actinal areas have G to 10 papular pores, the  abactinal about 15, and all the pores are 
very s~nal l  in alcoholic speritnens. I n  inany of the papular areas ~f dried speci~iiens what appear to 
be 2 or 3 granules can be see11 imbedded in the illtegument. Thc skeleton is coniposed of longitudinal, 
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usually regular, series of 4-sided plates with rounded corners and slightly excavated sides. These 
smiill plates imbricate in the longitudinal direction, and each is joined to its neighbor of the atljacerit 
series by a transverse, much srnaller ossicle, the series being separated from each other by about 
one-half the width of a plate. There are 7 rows of these larger plates; namely, a radial, an adradial, a 
superomarginal, and an inferomarginal. Adjacent to adambulacral plates is a row of small plates, of '  
\vhich 2 correspond to each inferornarginal plate, to which every pair of intermediate plates is joined 
by the usual transverse ossicle. The papt~lar areas between the actinal ant1 inferonlarginal plates are 
smaller than the others. (PI. xxs, fig. la. ) 

Bdarnbulacral plates are much smaller than the actinal plates, and are set obliquely as regards their 
clorsoventral direction, the outer entl of the proxim:il plate underlying the adoral end of the succeeding 
plate. The actinal surface of each plate ir witler than long, and between the plates are conspicaous 
sutures, all being hidden by the thick skin. Armature consists of a furrow seriee of 3 short, equal, 
spinelets, flattened antl with rounded tips. The spinelets stand nearly parallel, anti are invested by a 
continuous ~nernbrane extending from the inner n~outh  spines to tip of ray. The edge of this mem- 
brane or skin is serrated by the tips of the spinelets. Surface of spinelets is plane, not grooved, on 
the inner sitle. On actinal surface of about every other plate is an upright, robust, slightly compressed 
spinelet about 1 mm. in length. I t  is invested, also, in membrane, except the rounded roughened tip. 
On actinal srirface of rnouth plates these spinelets are slightly larger (1.5 mm.) . 

Ternrinal plate of arm tubercular, anncd with 3 or 4 minute granules or spinelets. Madreporic 
body circular, perfectly plane, situated rather nearer margin than midway between it and center of 
disk; marked by fine radiating striations. Anal aperture very inconspicuous except in dried speci- 
mens. I t  is surrounded by a number of minute spinelets, wholly obscured by the integument in  
alcoholic specinlens. 

@lor in life: At~actinal surface and sides a deep maroon purple, with a decided magenta tint a t  
the ends of arms. The purple tends somewhat to pansy purple, but is hardly so blue. Actinal 
surface maroon purple, the series of acti~~al'adarnhulacral spinelets phlox purple. Tube feet deep 
cadmiurn yellow. In  alcohol all the color is lost, antl the specimen beconles a dirty faded yellow. 

Localities: Type (no. 21179, U. S. National Museu~n) from station 4149, vicinity of Bird Island, 
33-71 fathonls, coral and coralline; bottom temperature 77.7O (surface temperature 78'). Taken also 
at  the following stations, in all, 8 specimens: 

Station. 1 Locality. 1 Deptl~ .  Nntnre of bottom. 

This strikingly colored starfish is a shallow-water form. The genus contains 5 other species: 
L. coriuceus (Peters), Querimba Island, Mauritius; L. glnber (Peters), Queritnba Island; L. leachi 
(Gray), hlanritius; I,. q)c.cioaus von hlartens, off E'lores and Fiji islands; L. feres (Verrill), La Paz, 
Lower California. The present species is apparently nearest I;. gltiber from Querimba Island, but the 
original tlescription of I'eters is too iricor~iplete to lent1 ~ n u c h  aid in determilling the specific differences. 

- 

38'72 ...... 
3875 ........... 
4128 ...... 
4164.. .... 

Genus LINCKIA Nardo. 

Lindia Nnrdo, De Astcriiu, Oken's Isis, 1834, p. i17. Type, I,inckiu lupus Nurdo-Lisckia Zzuigafa (Gmelin) 1788. 
W.ilrrella Agnssiz, Mem. Soc. Sci. Ntlt. Nenchfitel, t. I ,  1835, p. 191. 

-- 

Auao Channel, between Maui iind L~lnui islands .............. 
do ............................................................ 

Vicinity of Kuuui Island ...................................... 
Vieinily 01 Bird Island..  ....................................... 

h7e!j to IIawaiitcn species of Linckia. 

ci. Spinelets .bordering ambulacral furrow al ter~~ately larger and smaller. Occasionally a thircl aboral 
granule is present in these adanlbulacral series ; 2 madrrporic bodies.. ................ diplax 

ctu. Spineletv bordering anlbulacral furrow about equal, but separated by a perpendicular series of 4 
............................................ or 5 granules; 2 madreporic bogies.. .mullifora 

1~'aIhoms. 
43-3'2 
65-34 

About68 

40-56 

-.- 

Y e l l ~ ~ \ ~  snnd, pebbles, coral. 
F i !~egr~iysand.  
Co~~rbe brown coral ~ n n d ,  forami- 

n i f e r ~ ~ .  
Cor111 sund, pebbles, sliellu. 
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Linck ia  diplax (Miiller and Troschel). 

PI. xxlx, fig. 4; pl. xxxr, fig. 7.  

Opliidiastcr diplax Muller t ~ n d  Troschel, System der Asteriden, 1842, p. 40. 
Lii~ckiu diplux, Lutken, Videnslic~belige IIeddelelser, 1871, p. 268. 
Lilickiu puciflca vnr. diplax, Sinden, Challenger Asteroiden, 1889, p. 410. 

A large specimen of this species was taken a t  station 3848, off the south coast of Molokai, to which 
may be atlcled a stnall specimen from 3872, although the identity of the latter is not so certain. The 
large exa~nple has 4 arms and 2 ~natlreporic bodies, and its di~ilensions are as follows: 1t=138-140 111111.; 
r=10-11.5 rnm.; lt=12-14 r. Breadth of ray a t  base about 14 to 15 mu].; a t  widest part, in  ~nitldle, 
17.5 111111. Ray about 9 times as long as breadth a t  base measured along one side of ray. Rays are 
considerably flattened in the central portion, narrower a t  the base and gradually tapering to a blunt 
extremity which is slightly upturned. Papular areas numerous, rather larger than individual plates 
but smaller on the disk. Pores 15 to 25, s~nall.  On the lateral face of the arm 3 Inore or less distinct 
regular longitudinal rows of plates can be distinguished. Between the lower~nost of these series and 
the adambulacral plates are 3 longitudinal series of actinal intermediate plates, those of the innernlost 
series largest. Granules of the abactinal area very fine, much larger on tlie cotlvexity of the plate 
than in vicinity of papular pores. On the ventral surface the granules are much larger, polygonal, and 
increase in size toward the furrow. The adambulacral armature is in 2 regular contiguons series. 
The inner series is co~nposed of rather flat, broad, usually spatulate spinelets, with heavy rounded tips, 
separated by a much narrower spinelet about two-thirds the length of the larger. The smaller alter- 
nates Illore or leas regularly with the large spinelet. There Inay be also a third spinelet, very s~nall,  
almost a granule, in fact, on the aboral end of the plate. This is not comtnon, however. Frequently 
the "stnaller" spinelet nearly equals the larger in lengtll but is always narrower and 11ot spatulate. 
The spinelets of the external series are contiguous with those of the innor and are less nnnierous, 
there being 1 to about every 2 of the furrow mpinelets. They are slightly larger than the latter, are 
not greatly flattened, and their tips are thick and rounded. Outside of these there are indications of a 
third rather irregular series which may be easily confusetl with the general granulation of the actinal 
surface, except that the latter is polygonal, while the larger granules are more rounded. Though 
polygonal a t  times, they rise slightly above the general surface. 

In  tile small specilnen 3 of the 5 arms are regenerating and the second madreporic plate is alnlost- 
rudimentary. 1t=33 Inni.; r=4 mni.; l t=8 r. Breadth of ray a t  base 4.5 mtn. The arlils are nlore 
cylindrical than in the large specin~en. Papular areas are mucll su~aller than the surrounding plates; 
pores about G to each area. The 3 lateral longitudinal series of plates are distinct. Adalnbulacral 
armature is as in the large specimen, but the outer or third series is quite distinct. The granulation 
is relatively coarser than in tile larger exarnple, and less crowded, especially on the actinnl surface, 
so that the granules are globose rather than polygonal. In  size this specimen is more nearly like 
Linch-in ehrenberqi (Miiller and Troschel), to which the papular areas, smaller than the plates, also 
woultl refer it, but it  is probably to be looked upon simply as a young diplux. 

Tho species which is nearest to L. c1ipla.c is L. pctcr'jcn, which differs in having but one madreporic 
body. L. elrrenbergi is also very similar, but the arms are shorter (R=i .5 r ) ;  also the spinelets of the 
actinal adambulacral series are said by P. de Loriol (M6ni. Soc. I'hys. et d'lIist. Nat. Genhve, t. xsrs, 1885, 
p. 34) to be slightly larger than those of the furrow and equal in  tlip1n.r. But in tlie IIawaiian specimen, 
whirh is out of proportion for rl~renberqi, the actinal spineleta or granules are slightly larger, or a t  least 
tlie exposed tip heavier, so that this character is l~ardly to be relied upon. Linckiu multiforn differs in 
the disposition of the adambulacral furrow spinelets, whicli are separated by a perpendicular ~eriey of 
4 or 5 granules. The actinal spinelets are not contiguons with the furrow series, and are of about the ' 

same ~ i z e  as the latter. The general appearance of the 2 Eonns is very s i ~ ~ ~ i l a r .  
Perricr (Itdv. Stell., p. 145) notes tll:~t tliplax occasionally 11as 3 n~adrepori(. bodies. 
Lot~alities: Stittion 3848, south coast of Molokai Island, 44 to 73 fatho~ns, santl ant1 gravel; 3872, 

Auau Channel, between Maui and Lanai islands, 43 to 32 fathoms, yellow sand, pebbles, coral. 

L inck ia  multifora (Laniarck) 

Aelerirts ~~irill(forct Lnmarck, Animaux snnx vcrtibres, t. 11, 1816, p. 565. 
I Li~lckia 1gl1ns (;my, Ann. N. H.,  ser. I ,  vol. v, 1840, p. 284. 
I Lilrckict ltur-lrii Gmy, ibid., p. 285. 
Oplri(1iarler l~inlliJ~rin, bI1illcr r~nc'i Trosclic~l, System1 dcr Astcriclen, 1642, 11. 31. 
Lir~ckiu i~itil(i/urus, Grny, Sgnop. of the Sf~ec ics  of Stsrfixhcs, 1866, p. 1.1. (.ZIso L. I!~,rcsrknrl L. /cczchii.) 
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Linckiu nlulllforis, von Martens, Ucber Ostasiat. Echinod. <Archiv.fiir Nnturgesch., juhrg. XXXII, IXGG, bd. 1, p. 65. 
Opkidiueter mulllforis, Edm. I'errier, PCdicellaires, 18G9, p. 59. 
Liwckia ?r~ullifora, Liitken, Videnskubelige Yeddelelser, 1871, p. 267, and uuthora generally since tllcn. 

This species is recorded from the Sandwich Islands by I'errier (R6vision des StellCrides, p. 150). 
E o  specimens were taken by the I-Iawaiian expedition. 

I t  is not unlikely that with further search in shallow water other forms of Liiickiu may I)e brought 
to light. The genus is a rather difficult one. Most of the species loolr very much alike, so that it  is 
not easy adequately to characterize theln without the use of figures. Three well-known f o r m  have 
not yct been figured (or at least not where the average student can find them). Since other species may 
subsequently be found in the Hawaiian Islands, I have ventured to conipile from descriptio~is the 
followi~ig synoptical table of the conin1011 species of the genus. Linckia ~ ~ ~ u l t i f o r a ,  ehrenbergi, and 
inarn~oruta are figured. in 1'. de Loriol's "Catalogue Itaisonn6 des Echinodermes de 1'Isle de l\lauricel' 
(MCm. Soc. Phys. e t  d'Hist. Nat. GenBre, t. xxrx, 1885), and L. guildingi (L. ornitliopus of Miiller and 
Troschel), tin Atlantic form, in Agassiz's "North Anierican 8tarfishesn (Rlem. l\lus. Comp. Zool., 
vol. v, no. 1, 1877). 

h'ey to the conrnioner Pac$c species of Linckiu. 

a. Furrow spinelets separated by several granules in  a perpendicular series. 
b. R=10-12 r. Arms 9 times as long as wide. I'apular areas jlumerous, small, about the size of the 

plates, 6 to 12 pores. There is no median radial area free frorn papular areas. Two or 3 
.......................................................... lnadreporic bodies.. .~nultiforcc 

(Red Sea, Mozambique, Mauritius, Ceylon, Larentuka, Celebes, Amboilla, New Caledonia, Fiji, 
Samoa, and Hawaiian  island^.) 

bb. R=6 r. Rays 5 times as long as wide. l'apular areas rather large, superficially larger than the 
plates. There is a median radial area free of papular areas. One madreporic body. 

lxvigutu ( L. ~tliliarie) 
(Red Sea, Mozambique, Mauritius, Zanzii~ar, Ceylon, Madras, Andaman lslands, Flores, Timor, 

Celebes, Batjan, Philippines, N. Australia, Clareinotit Island, Kew Caledonia, Caroline, Fiji, 
and Samoan islands. 

au. Furrow spinelets not separated by several granules in a perpendicular series. 
t. Only 1 madreporic body. 

c. Two series of adarnbulacral spinelets contiguous. 
d. R=8.3 r. Abactinal plates in 3 irregular series. A certain number of these plates, more 

pron~inent and generally rounded, for111 bosses or "nodosities" irregularly disposed. 
Papular areas small, with 8 pores, sunken. Furrow spinelets alternately large and 
small; the small are cylindricai, the larger broader a t  tip. The external series is com- 
poseti of granules or spinelcts contiguous with tho furrow series, each situated opposite 
a smaller spinelet. They are slightly larger than the larger furrow spinelets. A thiW 
series is also present, larger than the other actinal granules and separated fro111 the 
external adatnbulacral spinelets hy a space covered with smaller granules.. ..... .rrodosu 

(Tortugas, Arafura Sea, Torres Strait, jidc Bell.) 
dd. R=l0.6-12.5 r. Abactinal plates numerous and irregular, equal, not especially prominent, 

about the same dimensions as the papular areas. Adambulacral spinelets in 2 c-ontigu- 
ous series, the inner consisting of alternately large arid small spinelets. Those of 
external series are equal; slightly larger and less numerous than the inner series. 

11uc jlicu 
(Mauritius, Nicobar Islands, Andarnan Islands, Tahiti, Samoan Islands.) 

............ cc. The 2 series of adalnbulacral spinelets separated by a granular area.. .?narn~orala 
(Mauritius, Prince of Wales Channel, Port Molle, Fitzroy Island.) 

bb. Two or occasionally 3 madreporic bodies. 
....... ................................... c. R=13 r. Length of ray=12 times width .;. .diplax 

(Mauritius, Madagascar, Isle of Bourbon, Christmas Island, New Caledonia, Fiji, and Tonga 
islands, Hawaiian Islands.) 

cc. R=7.5 r. Length of ray =7 times width ......................................... .ehrenbergi 
(Red Sea, Mozambique, Mauritius.) 
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Genus NARDOA Qray. 

Linckia (pars) Muller and Troschel, hlonatsber. d. k. preuss. Akad. d. Wiss., Berlin, 1840, April, p. 103. 
h'ardoa Gray, Ann. N .  H., ser. I, vol. r, I)ec., 1840, p. 280. 
Gonroj~iiia Gray, ibid. 
Sc!/lasler (pars) Muller and Troschel, System der Anteriden, 1842, p. 34. Lutken, Videnskabelige hleddelelser, 1864, p. 163. 

Pcrrier, HBvision des StellBrides, 1875, p. 1.56. 
Opiiidiastr?. (pars) Muller and Trosclicl, System der Asteridcn, 1842, p. 28. 
h'ardoa Slnden, Challenger Astcroidca, 1889, p. 411. Type Aslerias variolala Retzius (the Asterias variolala of Lamarck, nnd 

Linckiu variolala of Nardo and of Agnss~z). 

Nardoa ~gy3 t iaca  (Gray). 

Gomopfria rec~yptiaca Gray, Ann. N .  H., ser. 1, vol. VI, 1840, p. 286. 
Scytaster xgypliacas Perrier, RBvision des Stellbrides, 1875, p. 164. 
N a ~ d o a  zgypliaca Sladen, Challenger Anteroidea, 1889, p. 788. 

Recorded by Sladen (1. c.), from the Sandwich Islands. I have been unable to find the original 
record. This species was not taken by the Albatross expedition. 

Family GYMNASTERIIDS Perrier, 1884, emended. 

Gymnasteriidae Perrier, Memoire sur lea Btoiles de Mcr, etc. <Now. Archives Rlus. IIist. Nat., 2e sdr., t, vr, 1884, p. 166. 

Oenns QYMNASTE,RIA Gray. 

Qyn&nasferia Gray, Ann. N. H., scr. 1, vol. vr, 1840, p. 2i8. Type, Asterias cari?iuern Lumnrck. 
Asteropnis (pan)  Miiller atld Troschel, System dcr Asteriden, 1842, p. G!!. 

Gymnasteria carinifera (Lamarck) . 
Asterias carinVera I'nmarck, Animnux sans VertPbres, t. 11, 1816, p. 6EG. 
Gymnaslcrias carinifera v. Martens, Archiv. f. Naturg., Jahrg. xxxr~, Bd. 1, 1806, p. 74. 

This species is recorded from the Sandwich Islands by Perriek (Rbvision des StellBrides, p. 286); 
the specimens being in the British Museurn. Sladen likewise records it  in the report on the starfishes 
collected by the Cltallenger expedition (p. 357), very likely f ron~  the same specimens. No exa~nples 
were secured by the Albatross expedition. 

Order SPINULOSA Perrier emended. 

Family ASTERINID& Gray, 1840 (emcndetl). 

Asterinidae Gray, Synopsis of the Genera and Species of the Class Ifyposlonla (A~ler ias  Lintl.). <Ann. N. II., ser. 1, vol. VI, 
1840, p. 288. Emc~ldcd by Perrier, HBvisiorl des StellBrides, 1875, p. 289; and in nlissiotl Seicntif. du Cnp Horn, Ecl~ino- 
dermes, 1891, 1). 107. 

=Asterini~~a: Sladen, Challenger Asteroiden, 1889, pp. 376, 384, or the Asterit~id,~, less Gnneriinz nnd Paimipedinrs. 

Qenns ASTEBINA Nardo. 

Astcrii~u Nardo, Dc A~teriib, Oken's Isis, 1834, p. ilO. Type ( I )  Asleriira gibbosa (Pennant), Asleritta 1ncc7ila (Olivi) 
Nnrdo=Aslerias gibbosa Pennant. 

Asterina granulosa Perrier. 

Asterinn gra?~?ilosa I'crner, Rbvivioli des Stellbrides, 1876, p. 312. J. E. Ires, Proc. Phil. Acnd. Sciences, 1889, p. 173. 

The specimens upon which the species is based were collec~ted by If. Ballieu in the Sandwich 
Islands i n  1874. The only other direct reference which I have been able to find is that of J. E. Ives, 
(1. c . ) ,  who records one specimen from Oahu, collected by Dr. W. H. Jones. No exa~llples were 
secured by the Albatross expedition. 

Family ANSEROPODIDS a, new. 

- Subfamily Ps lmiped in~  Sladen, Challenger Asteroidea, 1889. p. 394. 

o By those who do not believe that t h ~ s  group co~lst~tutes a family the tinwe Allseropodinrs must be used, illstead of 
IJalmipedlnz, Palmzpes belng a synonym of Anseropoda. 

F. C. B. 1903, Pt. 3-21 
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Uenns ANSEROPODAU Nardo. 

Anseropofla Nardo, De hsteriis, Oken'8 Isis. 1834, p. 716. Type Anseropotla memhrnnacea = Aa1erinlil)lareirla Pennant. 
I~ulrnipea L. Agassiz, Mem. Soc. Sci. N. Neuehltel, t. I, 1836, 192. 

Anseropoda insignis, new species. 

Rays 6. R = 121 mm.; r = 100 mm. R = 1.2 r. A larger 5ut less perfect specirnen measures 
R, 137mm.; r ,97inm. R, 1 .3r .  

The rays are thus very short, but have a well-rounded, leaf-like contour, the interbrachial arcs 
being also rounded. Tip of ray niore or less indented. Body very thin and flat, slightly convex in 
center of disk, there being an abrupt, slightly elevated, rounded ridge along elch medio-radial line. 

Ahactinal plates of interradial areas bear 1 fairly large tuft of vcry delicate, sharp spinelete, with 
usually 1 to 3 or Inore tufts of smaller size around it. On interradial areas of outer half of disk there 
is usually but one tuft of about 7 to 10 spinelets, situated rather nearer the inner edge of plate than 
the center of exposed surface. Then, regarding toward radial areas ancl center of disk, there are 
added a t  either side first I and then 2 additional smaller tufts, which have 4 or 5 spinelets, while the 
large tuft has 7 to 10 or more. Occasionally the 3 merge and form a larger irregular tuft. Toward 
central portion of disk there are often 4 tufts of nearly equal size, with about 8 to 10 spinelets in each, , 
situated on the four corners of a plate, with several groups of 1 to 3 spinelets sc~attered between. 
Other plates are irregular as to their armature, and the larger plates of the central or slightly elevated 
portion of disk have as Inany as 15 to 20 tufts of various sizes, inostly well spaced, and easily counted, 
but very irregular as to position. All spinelets are very delicate, sharp, and small, ant1 are ustrally 
directed away from center of disk. On either side of median radial line there is a single series of 
numerous p a p u l ~ ,  which do not quite reach to tip of ray nor to center of disk. The 2 series of a ray 
are separated by 2 lohgitudinal series of plates, larger than those immediately adjacent. They also 
bear more tufts of spinelets, usually 5 to 6. , 

Adambulacral plates are rather short, with a convex margin to furrow. Armature as follows: 
(1) A furrow series of 5 or 6 (rarely 4) delicate spinelets, united for over half their length by thin 
web. They form a fan-shaped series, the median spinelet being slightly longer than the laterals. Sotne- 
times the acloral spinelet, or less cotnmonly, the aboral, is about two-thirds the length of the others, 
which are nearly equal. (2) On actinal surface of the plate a group of about 10 spinelets, united by a 
web and disposed in a curvilinear series, which is more easily understood forrn the acconipanying figure 
(pl. xxxv~rr ,  fig. 1) than fro111 description. A portion of this series-that nearest furrow-is usually 
tlirected backward, covering the outer spinelets of the group. 

Mouth plates are fairly large, rattier narrow outwardly. The artnature consists of a marginal row 
of about 8 flattened, blunt spinelets, the basal half constricted and u~iited by a th in  web. They increase 
in size toward the inner angle, the innermost 3 to 4 spinelets being fairly stout, compressed and trun- 
cate. On actinal surface there is a double series of about 12 to 30 slenderer spinelets, extencling 
lengthwise of the plate, or in a group of 5 or 6 parallel with furrow spinelets, the remainder, somewhat 
sn~aller and more delicate, being 011 the outer part of plate. There is much irregularity in the 
disposition of these spinelets. 

Actinal plates bear a regular and ornate comb of delicate spinelets, connected for two-thirds or 
three-fourths their length by a thin but resistant web. The plates, and consequently the spines, 
decrease toward margin, and from the atnbulacral furrow toward niedian interradial line. The inner- 
most plates bear a series of 10 to 14 spines. Midway to extremity of ray, adjacnnt to furrow, there are 
about 9, but midway on the interradial line there are but 7 or 8, consirlerably shorter. Near iriargin 
the number is further reduced to 5 or 6. The median spinelets are longest and all radiate, forming 
plamate series. 

aThis genus has usually been called Palmipes. Pulmipes, however, was trc~t iiscd by a post-Linnzan \vriter until n 
year after An8eroporlu Nnrdo. I t  seems somewhat discouraging iri the first yclirs of the t \ve~~tieth century to bc obliged to 
call atter~tion to the fact thnt Linck (1733), who first used Pallr~lpc8 and who was qriatcd iri the last extensive piiper on 
European starfishes as the authority for the name, was in  nn wny n binominl writer, and thnt consequently his so-cnlled 
genera ( I )  have no plaec! even if 1768 had not been agreed upori as the st:rrting point of zoological tiomenc!lntnre. I%r a 
stntcmcnt of the facts in the present case see Prof. F. Jeffrey Bell in Annals of Natiiral IIistory, ser. 13, VOI. V I I ,  1801, p. 233. 
The Rev. Cunori A.  hi. Norman (op. cit., p. 382) admits that Aa8eropoda has priority, but r~bjects to Its use because it 
happens to be etymologically a hybrid. What would happen rf all ge~ieric names which confess this fault were thrown 
out for the same reaaoli? 
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Marginal plates are very small. The plates which probably represent the superomarginals are 
larger than adjacent abactinal plates, and are placed without reference to the regular rows of the latter. 
They bear a tuft of minute spinelets. The inferomarginals are larger than supero~narginals, and like- 
wise bear a glomerular tuft of minute spinelets. Both series resemble tiny p a x i l l ~ .  

Madreporic body small, situated near center of disk. Striations coarse, irregular, radiating. Anal 
opening subcentral 8 to 9 mm. fro111 madreporic botly. Arnbulacral feet with small sucking disks. 

Color in life: Upper surface bright vermilion, with R, madder-pink cast, the G radial ridges intense 
scarlet vermilion. Actinal surface scarlet \-errnilion, a large area in central part of cliek cream color, 
slightly spotted wit11 vertnilion. Edge of ambulacral furrom slightly more yellowish than rest of light 
patch. Atrlbulacral feet translucent y~llowisli brown (raw sienna). 

Variations: A small specimen (R=35 mm.) is essentially like the large intlividuals. Most of the 
plates of the abactinal interradial area bear but 1 tuft of spinelets, 7 to 10 in number, and widely 
radiating. The larger plates of central portion of disk bear 4 to 8 tufts. Mouth plates shorter than in 
adult, ancl the frlrro~v spinelets much slenderer, 5 to 6 in number, and united by a web. Actinal 
mouth spines fewer. Adalnbulacral furrow spines 5 or G at  base of furrow, 3 or 4 on outer part. 

Localities: Type (no. 21180, U. S. National Museurn) from 4101, Pailolo Channel, between Mauai 
and Molokai islands, 143-122 fathoms, coral sand, shells, foraminifera; bottom temperature 59.7'; 3 
specimens. Taken almo at  3835, south coast of Molokai, 169-182 fathoms, fine brown sand and mud; 
1 apecilnen. 

This remarkable starfish, which is a true Anseropoda, is perhaps the oddest species in the I-lawaiian 
collection. Like its congeners, i t  is literally flatter than a pancake, which character, added to its 
brilliant coloring, gives it  a truly bizarre appearance. The animal is very delicate on account of its 
extrenle thinness. All the specimens are more or less injured, but the type is entire. Anseropoda 
irzaigniv is probably nearest A. plctcentn of the Mediterranean region. I t  differs, however, in llaving 
constantly ti rays, and in details of adambulacral and abactinal armature. A. rosacea, from Japan 
and the Bay of Bengal, is a fifteen-rayed form, which likenrise differs in its armature. A. diaphnea 
(Sladen) and 11. pellucidrt (Alcock) are apparentlf widely different forms. 

This species evidently feeds largely upon shrimps, for the stomatshs of 2 individuals are crammet1 
with these small crustaceans ranging from 5 to 25 mm. in length. I t  would be interesting to learn 
in  what manner the prey is secured. 

Family ECHINASTERIDW \'errill, 1871, emended. 

Echinasteridrc Verrill, Tmns. Colin. Acad., vol. I ,  1867, part 2, p. 343. 

a. Disk small. Spinulation small. Spinelets isolatetl or grouped. No pedicellari~e. 
G. Abactinal plates bearing small epinelets in more or less compact groups.. -. . . . . . . . .. . .HENRICIA 
bb. Abactinal plates bearing simple isolated spines.. . . . . . . . . . . . . . . . . . . . . . . . . . . .-. . . . . E c n r ~ a s ~ s n  

aa. Disk moderately developed. Rays 5. Abactinal plates plates regularly disposed, having s1n:111 
isolated spinelets. Marginal plates with large valvate pedicellari:~. Actinal intermediate 
plates bearing one or more large flattened spinelets.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . \ T ~ ~ v . i s ~ ~ a  

Subfamily EUHINASTERINE VIGUIER, 1878. 
Echinnsterina, Viguier, Anatomie Comparde du Squelette der Stclldridcw. <Arcliiv. Zool. 1Cxpbr. et ~idndr., t. V l r ,  1Si8, 

p. 123 (separate). 

Genus HENRICIA Gray. 

Ileiariciu Omy, Ann. N.  H.,  ser. 1, vol. VI, 1840, p. 184. Type Axtei*ias sclr1g1tiicolr?tlt1 0. F. hliiller. 
Lhckin Forbcs, rlec Xrlrdo, hlem. Wern., vol. rrrr, 1830, p. 120. 
fiibrella Forbes, nee Agassiz, Britisli Starfishes, 1841, p. 106. 
Crib~ella, TiitBen, Griinl. Ecl~inod., 1857, p. 30; and most othcr authors up to prcucllt day. 
Echinaulcv, hliiller n n d  Troscthel, Systcm dcr Astcrldcn, 1842, p. 22 (pars). 
lienriciu, Bell, Ann .  N. I$., scr. G ,  vol. VI, 1890, p. 472. 

Prof. F. J. Bell (01). cit.) has explainctl why the name Cribrella (:an not be used for this genus. 
Since few writers have cared to follow the ordinary rules of nomenclature in this case, Iiowever, i t  
may be well to state again why Cribrella has no status in nomenclature. 
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L. Agassiz (Prodron~e d'une Monographie des Radiares oa Echinodermes, M4m. Soc. Sci. Nat. 
NenchAtel, t. 1, 1835, p. 191) wrote as follows: 

LINCKIA Nnrdo.-Cn'brella Ag. Msc.-Corps dtoild; rayons tuberculeux et nllongds; penu poreuse dans leu intervalles. 
L. ouriolata N. (Asterins vnriol. Lam.)-L. Tupzis N.-L. Pranciscus N. Les especes docrites par Goldf. sous les noms 

'd'Asterias arenicola et abtuxa, hemblent devoir former un genre h part quc l'on pourrait nomlner PLEURA~TER. Je 1113 

les connnis eependent pas assez pour en decider. 

I t  is very evident that Linckia and C'ribrell were the same in Agassiz's mind. I n  other words, 
Cribrellu niust be treated as a substitute name for Linckia Nardo, and since Cribrella is based on 
Linckia the type of Linckia is the type of Cribrella. If Linckia should become invalidated, Cribrella 
could replace it; otherwise Cribrella can never have any standing other than as a synonym of Lbckia .  
1Sven if none of the species given above were congeneric with Linckitc of Nardo [but L .  typus is the 
type of Linckia],  or even if i t  could be proved that Agassiz never saw a specimen of true Linckin, the 
case would not be altered. If a writer bases one genus upon another intentionally or unintentionally, 
the type of the old genus bccomes ipso facto the type of the new one. 

I t  appears, therefore, that Forbes's appropriation of the name CriOrella for the group previously 
named Henricia by Gray has no justification. Crihrelia, as a matter of fact, has nothing to do with 
this group. I t  is simply a synonym of Linckia. Canon Norman (Ann. N. II., ser. 6, ~ 3 1 .  VII, p. 382) 
contends that "Agassiz first used the name; that Forbes nlore arcurately defined the genus." Agassiz 
left no doubt as to what he lneant by Cribrella, so that Forbes did not better matters by transferring 
the name to another and previously named genus. 

Key 10 fIa?uaiian species of IIerzricia. 
n. Raysshortandthick .................................................................... robusla 

L. Rays long and slender.. ......................................................... .pauperrima 

Henricia robusta, new species. 

1'1. xxxv, figs. 1, 2: p1. xxxvlrr, figs. 2, 2a. 

Iiays 5. R=31 mnl.; r=6 inm. It=5 r. Breadth of ray a t  widest part, near base, 8-9 tnm. 
Rays nneqnal, the shortest with It=26 mm. 

Rays short and stout, swolletl a t  base, and thence tapering to a blunt extremity which is recurved. 
The whole animal is slightly depressed, so that the rays are not cylindrical except near tip, Ijut are 
rather ellipticbal in section, and are constricted next to disk, a shallow sulcus running part way toward 
center of disk from each interradial angle. The disk appears rather small in consequence. 

I'lates of the abactinal surface are very small, and are so arranged as to form an open network, 
inclosing fairly large, irregular papular areas. These plates are cro\vded with groups of 3-8 minute, 
delicate, slender, short, cylindrical, often slightly tapering, spiculiforrn spinc.lets. There is no constant 
arrangement of these spineleL3, although occasionally a biserial grouping is discoverable. Often they 
form an irregular circular group. The papular areas, which are sunken considerably, are often broken 
up by isolated plates, or 2 or 3 plates together, bearing tufts of spicules. 

Low on the lateral wall, which is rounded, is a narrow, rather irregular longitudinal line, which 
rises toward interbrachial angle. This is cotnposed of longitudinally disposed plates a trifle larger 
than the others, each crowned with 14 or 15 of the slender spinelets. Below this series is a similar 
line of smaller, transversely disposed plates, which is succeeded by still another longitudinal series, 
with long axis of plates lilrewise transverse. These bear about 15 spinelets disposed in 2 or 3 irregular 
transverse rows. The first series, which has been considered the saperoinarginal, is slightly inore 
conspicuous tlian the lower (inferotnarginal) because its plates are nearer together, 1)eing placed end 
to end. Between superornarginals and adambulacrals the plates are arranged in definite transverse 
series, except a t  very base of the ray, where there is irregularity. Between the inferotnarginals and 
ada~nbulacrals one can connt 5 or 6 plates to each transverse series a t  base of ray. These are reduced 
to 2 at  the end of the proximal third of ray, and to 1 at  about the middle. The single longitudinal 
series of intermediate plates continues fur two-thirtls to three-fourths the length of the ray. These 
actinal plates are heset with slender spinelets like those of the dorsal plates. In some cmes a delicate 
web can be clistingaished uniting the basal llalf of several adjacent spinelets. 

Armature of adainbulacbral plates as follows: (1) .4 short compressed stinclet placed high up on 
side of furrow. (2) On artinal surface of plates a t  base of ray, 3 or 4 larger, cylintlrical, sliglltly taper- 
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ing spinelets, arranged with 1 on furrow margin anti 2 behind in an oblique or longitudinal series; or 
when there are 4, 1 on margin, followed by 1 directly behind it, and the two outer in an oblique 
series. Occasionally the 4 are grouped on the inner half of plate, without definite order. On outer 
part of plate there is a group of 7 to 10 much smaller, subclavate spinelets, slightly larger than those 
of adjacent actinal intermediate plates. They are well spaced, and increase in length toward furrow. 
Further along ray the arrangement is usually 1 spinelet on the furrow edge and behind it, 2, a trifle 
shorter, in a longitudinal series. A fourth epinelet is sometirr~es present, external to these. On the  
outer side of plate are 5 or 6 unequal, smaller spinelets, their bases united by membrane. 

Bfadreporic body of medium size, circular, situated a t  the summit of an interradial sulcus. Stria- 
tions few, coarse, radiating, with wide sulcuses between the ridges. Tlle latter are studded with 
numerous spinelets, like those of neighboring plates. Anal opening eccentric, prominent. 

Color in life, a soiled cream color. 
Locality: Type (no. 21181, U. S. National Museum) from station 4115, northwest coafit of Oahu 

Island, 195-241 fatho~ns, coral sand, foraminifera; bottom temperature 55.1'. 
This species is characterized by its thick, short rays, and generally robust form, by the uncrowded 

condition of the plates which form a network, by the rnnnerous delicate spicules forming groups on 
these plates, and by the adambulacral armature. The species is most nearly related to IIenricit~ obesa 
(Sladen) from the Falkland Islands ant1 Straits of Rlagellan, from which it  differs in details of its 
spinulation and in the armature of the adambulacral plates. The spines of the body are 1nuc11 more 
delicate in robusta than in obesa, and are Inore numerous. 

Henricia pauperrima, new species. 

P1. XXXV,  figs. 3, 4; pl. XXXVIII,  flg. 3, 38-b. 

~ a y s  5. R=61 mm.; r=9 mm. R=6.7 r. Breadth of ray at  hase, 9 mm.; at  10 mm. from base, 
6 mm, Rays unequal, the shortest (possibly tnutilated) 40 rnm. 

Rays long and very slender, cylindrical, tapering continually from a narrow base to a prolonged, 
bluntly pointed extremity. Disk fair sized, somewhat inflated. Interbrachial angles obtuse or 
rounded. 

Plates are larger and more crowded than in the foregoing species. They are small and form a 
close network which is very irregular. Abactinal surface, however, appears quite porous, the plates 
being in nowise so cro\vrlecl as in leviuscultt or snng~cinolei~ttr. Papultc are large and isolated, sur- 
rounded by small plates, which bear 8 to 12 minute, very delicate and sharp, well-spaced spinelets. 
These are much lnore delicate than those of last species and can not be distinguished withoutn glass. 
Sn~aller plates may bear only 4 or 5 spicules, which, however, are always spaced, not in cornpact 
groups. 

Adjacent to the adambulacral plates is: a series of plates slightly larger than the lateral and 
abactinal plates, and like them bearing delicate spinelets. 011 the outer two-thirds ol the ray a con- 
tinuous series of,smaller (superomarginal?) plates is present, and between the 2 is a very definite line 
of papula which extends to lnoutIl angle. Actinal intermdial plates are rather larger than ttbactinals. 

Adalnbulacral plates are rather large, only a trifle broader than long. Armature as follows: 
(1 )  2 delicate, slender spinelets, placed one above the other high on furrow wall, the tipper being a t  
apex of plate. (2) On actinal surface 3 rather long, slender spinelets, spaced on edge of furrow, 1 in 
the center being longest. Just behind these, a t  the base of ray, 2 to 4 additional spinc,lets oftcn stand 
in a longitudinal row, ant1 occasionally farther along the ray there will be 1 or 2 much sn~aller spine- 
lets. The outer two-thirils of the plate is covered wit11 10 to 15 tlelicate, minute, well-spaced spineletg 
or spicules, similar to those arming other plates of the body. 

filadreporic 1)otly fairly large, wi th  a few coarse, irregular, narrow ridges sel>aratetl by deep sulcnses. 
Ridges bear lninute spinclets. Body is bituated nearly n~idway between center of disk and Inargln 
when the specimen is viewed directly frorn above. 

Color in life, very pale greenish-gray or dirty white; arnbulacral furrows darker greenish-gray. 
Localities: Type (no. 21183, U. S. Kationzil BIuseu~~l) from station 4166, vici~lity of Bird Island, 

293 to 800 fathoms, coral santl, foraminifera, rocks; bottom tempcrature 45.6'. A young specbimen 
probably belonging to this rpecies was taken from 4044, west const of Ilawali, 233 to 198 tathorns, 
fine gray sand. 
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Valvaster  s t r i a tus  (Lamarck). 

PI: xxxv~rr, figs. 4,  4n. 

Aslerias striata Lamarck, Animals sans Vctrcbrcs, t. 111, 1816, p. 253. 
I'al~~aster str-iatus, Pcrrier, Revision des Stell(.ridcri, p. 112, q. v. for complete synonomy. 

This species was not taken by the Albntrosa in 1902, but a specimen was secured in 1891 at  station 
3469, south coast of Oahu Island, iil 14 fathoms, on sand and coral. 

A very good figure, with critical and descriptive notes, is given by 1'. de Loriol in "Catalogue 
Raisonnb des Echinodermes recueillis 1'Isle de Maurice" (11. Stelli?rides), published in 316lnoirs 
de la SociBtk l'hy~ique et  d'Ilistoire Naturelle de GenPve, t. xxlx, 1885, p. 11, pl. VIII. 

Rays 5. R=50 mm.; r=18.5 Inm. R=2.8 r. Breadth of ray a t  base about 22.5 mm. General 
form depressed and flattened. Interbrachial arcs angular. The whole surface of the body is covered 
with short robust spines and spinelets, which are sharp on the abactinal surface but nlore blunt and 
often rounded, truncate, and flattened on the actinal. The characteristic feature of the species is a 
series of very large superomarginal, valrate pedicellarise, surrounded by acicular spinelets, bordering 
the abactinal area. 

Abactinal surface slightly inflated and the plates, which are  arranged in regular network, leaving 
triangular, rather small, papular spaces, are not superficially evident in the alcoholic specimen. They 
are covered with sharp, conical spinelets, each of which is enveloped in a pulpy membraneons invest- 
ment, so that neighboring spinelets appear to touch, and do not appear isolated as in the dried spec- 
imen figured by de Loriol. A median radialand 2 parallel series of spinlets on either side are slightly 
more prominent than the others. The small papular areas have fewer pores than de Loriol's speci- 
men, only about 3 to 5. The abactinal membrane is granulous. 

The superomargirial plates visibly define the border of the ray. Nearly all of them bear a long 
bivalved pedicellaria which occupies the whole length of plate and is surrounded by small, sharp, 
slightly c-urved acicular spinelets invested by a pulpy lnernbrane which obscures entirely the encased 
spinelets. In  interbrachial angle and a t  extremity of ray, a few plates lack the pedicellaria and bear 
an enlarged spinelet surrounded by granules and small, sharp spinelets. 

Actilia1 plates bear each a flattened, stout, sharp, blunt, or truncate spine, much larger than the 
dorsal spinules. These spines, which are encased in membrane, are surrounded by 2 to 5 unequal, 
much smaller acicular spinelets, which are so sheathed in membrane as to appear broadly conical. The 
slnallest of these spinelets is one-third the size of the largest, and there are likewise still sinaller 
granules, especially in the interradial region. There are 5 longitudinal rows of the spines a t  base of 
ray, then 4 and 3, and on the outer third of ray 2. Inferoinarginal plates each bear a stout, tapering, 
flattened spine, larger than the actirlal spines, surrounded by a number of membrane-invested srnall 
acicular spinelets, 1 or 2 of which are usually larger than the others. Rarely a second spine stands on 
the same plate with the first. I n  de Loriol's specilnen from Mauritius 2 spines were usual, and 
occasionally 3. Each adambulacral plate, clearly distinct from its neighbor, bears a furrow series of 
5 spinelets a t  base of ray, becoming reduced to 3 on the outer portion. They form a fan, the aboral 
spinelet being equal to the third and the spinelet between them a trifle longer, while the fourth and 
fifth are decreasingly shorter than third. They are united by inembrane for one-half to two-thirds 
their lengtll, and are slender, the longest being about 1.75 mm., the shortest 0.25 Inin. On the actinal 
surface of plate stands a truncate, flattened, slightly tapering, much stouter, and longer (2.5 nlm.) 
spine similar to those of actinal intermediate plates. Two or 3 granules and n small, sharp spinelet 
stand close to its base in the outer end of plate. On a number of the proxilr~al plates of series a small, 
upright, blunt forficiforln pedicellaria takes the place of the shortest spinelet. A very few plates have , 
a sixth spinelet or granule added to the adoral end of the series. 

Bladreporic botly small, and situated nearer the center of disk than midway to margin. Stria- 
tions very fine. 

The specimen was partially dried after the characters had been noted in the alcoholic condition. 
I n  this way the granules of the abactinal surface became a t  once evident, and likewise a very few 
small forficifornl pedicellaria. The character of the abactinal surface agrees very well with de Loriol's 
figures, except that the spines are a trifle stouter than in t.he Mauritius specimen, and, sincc our 
specimen is smaller, the papular pores, as already noted, are fewer. The actinal spines~ of the 
Hawaiian example are not so broadly truncate, but are frequently slightly tapering and even bluntly 
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pointed. The accompanying spinelets appear a trifle larger and stouter in proportion to spine. The 
furrow spinelets are slightly stouter than in de Loriol's specimen, and there is usually hut 1 acicular 
spinelet accompanying the actinal adambulacral spine. De Loriol does not mention the furrow 
pedicellari~, which are present in  the Hawaiian specimen. Some of these differences, all of which 
are slight, may be clue to age, but more likely to the widely separated localities. 

T'alonster striatus in another widely distributed form. I t  is found a t  Mauritius, but there is a great 
scarcity of records for points intermediate between that island and the Hawaiian group, for I have been 
unable to find any. 

Family MITHROUIIDW Perricr, 1894. 

Mithrodidaa Perrier, ExpBd. Trnvuillcur et Talismun, Echinodermes, 1894, P. 4. 
= Mithrodiina Viguier, Anatomic du Squelette deu Stellerideu. <Arch. Zool. Exper. et GBnBr., t. VII,  1878 (1879), p. 128. 

aenns MITHRODIA Gray. 

~ V i t h r o d h  Gray, Ann. N .  H., ser. l,vol. vr, 1840, p. 287. Type, ,lfithrodia s p i ~ ~ u l o s u  (-Asterius clavigera Lumarck). 

Ilcresaster llichelin, RBv~le Zoologique. 1844, p. l i 3 .  

Mithrodia bradleyi  Verrill. * .  
PI. xxxvr, kgs. 1, 2; pl. x x x v l ~ ,  figs. 1, 2, 3. 

,)liliirodia bratlleyi Verrill, Trans. Conn. Acad.. vol. 1. 1889, p. 285. 
Mithrodiu elavigera Perrier, RBvision des StellBrides, 1875, p. 817; see also p. 337. J. E. Ives, Proc. Phihd, Acnd, Sci., 1889, 

p. 171. 

This peculiar type is a rather colnmon inhabitant of coral sand and rocks in shallow water, but so 
far as our experience goes is not found on exposed reefs anywhere in the Hawaiian group. Nearly 
all the specimens were taken with hempen tangles from bottom too rough for dredging nets. On 
account of the stout, rough spines with which the sides of the hotly are beset this method of collecting 
proved very successful, a considerable l ~ u n ~ b e r  of perfect specimens having been secured. These 
exhibit some variation not altogether due to difference of age. 

The largest exarnple has a major radius of 230 Inm., or a diameter of about 450 mm. Not all the 
rays are of equal length, one being larger than all the rest. The shortest ray is about 198 mm. 
Inequality of rays seerns to be a characteristic of the species. There are generally 5 rays, but one 
small specimen has 4 and another 6. 

Rays subcylindrical, broader than high, except in young specimens where di~nensions are nearly 
equal; distinctly narrowed a t  base and constricted next to the very srnall disk. It=about 14 r, but in  
one large specin~en the ratio is as low as 1 to 8.5 or 9. The whole aniliial is covered with a tough 
integument beset with rather sharp granules, l ~ e ~ ~ r a t h  which are the plates, so arranged that the 
surface of the body is marked off by coarse ridges forming a sort of network, which isolates triangular, 
roundish, or irregular areas containing the papulz ant1 coreretl with tiny scattered granules. Thc 
ridges are thrown into little knobs or prolninences which vary consitlerably it1 number ant1 
proportions. As a rule they are inore numerous in large speci~nens, often so much EO as to destroy 
the mesh-like appearance of the ridges, which are covered with low, conical, crowded granules that 
give a very rough, rasp-like texture to surface. There are no prominent spines on the dorsal surlace 
except in young specimens and very rarely in ~nediurn-sized specimens. I n  the former there is 
usually a median radial series of 6 or 8 widely spaced, rigid, subconical, or elongate thimble-+aped 
spines covered with sharp, scale-like granules. The granules or asperities on sulnlnits of the lolver 
knob-like en~inences, as well as those of the spine-tips, are larger ant1 sharper than the others. 
There are regularly it1 old and young 3 longitudinal rows of cylindrical rigid spines, like those just 
descrit)ed, on either side of the body, 1 on the niargin or lateral face of ray, ancl the other 2 on the 
actinal surface. In  adults the spines of the lateral series are least numerons, while those of the 
innermost ventral series are tnost ntunerous zs well as slightly the smallest. In  str~all ant1 mediuln- 
sized exa~nples there is not tnuch difference between the ~niddle (or outer ventral) and inner series, 
while in sotne adults there is considerable difference. These spiues are slightly tapering and the 
metnbranous integument covering them is invested, like that of remainder of body, with squamifortn, 

-- - - - - . - -. -- - - - -- -- 
n Although Perricr considered this un independent family 111 1884 (MBnl. bur leu Etoiles de Mer, p. l64), he wrote the 

name "Mithrodina. ' 
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pointed granules, larger and inore crowded a t  tip than a t  base. In  1 speci~nen a secondary row of 
enlarged tubercles intervenes bet~veen the 2 acthlal rows of spines. 

Each adanlbulacral plate bears a prominent cylindrical, blunt, upright spine on the actinal 
surface. These form a regular, close series at  border of furrow, and are slenderer, slightly shorter 
and much inore nunlero~ls than the adjacent spines of inner actinal series. (In young specimens tlie 
difference between the 2 series is very marked.) They taper very slightly, have rounded tips, and 
are covered with squamiform granules, which increase in size toward extre~nity of spine; but on side 
toward furrow there are no granules except a t  the very tip, tile surface being sn~ooth. Furrow series 
is placed directly at  the base of the large actinal spine and consists of G to 9 or 10 slender spinules, 
united for their whole length by a fairly tough nlelnbrane and forming thus a fan with a very convex 
margin. The 3 or 4 central spinules are much the longest, the outermost of each series being very 
short indeed, especially when there are 8 to 10 spinelets to each fail. 

Madreporic body is of medium size, with rather fine, interrupted striations. I t  is situated about 
midway betwcen center and margin of disk, and in the larger specimens is nearly conlpletely ohscured 
by protuberances of tlie test. 

The color of the live ani~nal  varies somewhat. One medium-sized individual was unifor~n 
ver~niliorl except ambulacral furrow, wllicth is yellow ocher. A large speci~neri was colored as 
follows: Papular areas (lull brownish or rc'ddish gray (a sort of pinkish sepia); abactiiial surface of 
arms with G or inore dark, or brownish, cross bars; the tubercles of lighter bars light \.errnilion; 
on the dark cross bars, deep vermilion. 011 actinal surface ?o barring visible, the tubercles and 
spines being all bright vermilion. Suckers of tube feet, yellow. 

Localities: Thirty-six specimens were taken a t  the following localities, station 4024 with 9 being 
most prolific. 

Record of 1ocalilie.s. 

Btntio~i. I Locality. / Depth. I Nature of bottom. 

Snnd shr:lls coral. 
~onrie sand: conll. shells. 

.... 3847.. .... 3871.. 
3872.. 
3876, 

.... 3960.. ..... 3975. 
3978 ...... 
4024. ..... 
4031. ..... 
4016 ...... 
4OG2. ..... 
4146. ..... 
4159.. ........ 
4160 ........... 
41G". .......... 
4163.. ........ 

-4164.. 
41G9.. 
4170 ........... 

Coral, volcani(! sttnd, bhells. 

........................................ South const of Molokai.. 
....................... Autm Channel between 1\I1tui and Lanai 

........ -do. .......................................................... 
........................................................... .......... do 

............................................ Vicinity of Luysan.. 

............................................ Necker Iyland Shonl 
......................................... Vicinity of Bird lsla~ld 

............................................... Vicinity of Kauai 
Petlguin Bank, south eotlst of Onhu ............................ 
West coast of Hawaii ........................................... 
Northeast coast of Hawaii ...................................... 
Vicin~ty of Bird Island .......................................... 

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

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

do .......................................................... I 

Coarse coral band. 
Conrse conil sand, broken shells, 

nln~ifern. 
Cortil, corallinc. 
Coral. 

Do. 
Cornl sand, pebbles, shells. 
Con1l. 
Cornl sand, foraminifera, 

I hare compared the Hawaiian specimens with 2 full grown examples of bmdleyi from the Gulf of 
California and a specinlen of clorigercz from tlle Fiji lslandu. The latter, in  the collection of the Cali- 
fornia Academy of Sviences, was taken by A. Garrett, ant1 js labeled Jfitili~rodia spinzrlosn Gray. This 
example is considerably different froin any of tlie Hawaiian specirneiis. The rays are slenderer, 
meshes of the skeleton wider, the trabecul:e slenderer, and the granulatiorl of the integumc.nt much 
finer. There is a ineclian dorsal row of spines, which are widely placed beyond the iniddlc of the 
ray and are few in number. Tlle other spines are all relatively longer than in Ilawaiian speci~neiis, 
with the exception of the adambulacral armature. The trabecul;e have numerous small, spaced, 
tubercles which arc not swollen and crowded as is often the case in the IIawaiian specimens. On 
the papular areas the granules are elongated into short  pinel lets of a rasp-like appearance. Furrow 
spinelets are 11, the central longest, and the 6 on either side graduated in length, the laterals being 
quite short. These are rather Inore tlelicate than in the Hawaiian examples, and decidedly lnore so 
than in those froill the Gulf of California. 
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I n  bradleyi from the last locality the furrow spinelets range from 6 to 10, the central spinelets 
being slightly heavier and more clavate than in the Hawaiian examples. The number of spinelets is 
of not so great importance, since the Fiji example of claz.igertr has 11 (occasionally l o ) ,  while an 
example from Mauritius figured by P. de Lori01 has but 8 and 9. There are no medio-radial spines in  
adult examples of b~,adleyi and all the spines appear shorter and stouter. 

While the Hawaiian examples are not typical, they are certainly nearer brudlryi than clavigera. 
I n  the character of the furrow spinelets the specimens are nearly intermediate. l'errier in his Revision 
des St,ellkrides refers Hawa~ian examples to claigera, as noted in the synonymy, but later in the same 
work, under Luidia brevispincr, says: "Si, comlne j'ai quelques raisons de le croire les Jfill~rodia de 
Panama et  des Sandwich sont spkcifiquement identique, nous aurions donc deux especes d'Ast4ries 
communes ti la cBte occidentale d'Am6rique et  aux fles Sandwich" (p. 337). Evidently this authority 
had sorne doubts concerning the identity of the Ilawaiian Jlhrodia ,  and changed his mint1 after pub- 
lishing the first part of his work. 

To arrive a t  any satisfactory conclusions concerning the species of this interesting genus, one must 
have specimens from very many localities throughout its range, and preferably many specimens from 
each locality. 

NOTES ON A PECULIAR SPECIDIEN OF DIITFIRODIA. 

PI. xxxvrr, figs. 2, 3. 

There is one specimen in the collection which differs so widely from any of the others that it  has 
not been included in the foregoing notes. It=140 to 145 mm.; r=33 to 37 mm. It=3.8 to 4.4 r. 
Disk rather large, rays stout, blunt, subcylindrical, heavy, not constricted at base, but on the contrary 
widening a little. Breadth of ray a t  base 35 to 40 mm. lnterbrachial angles distinctly rounded. 
The ridges which are so conspicuous in  the other specimens are scarcely perceptible in this, anti are 
very much smaller and more numerous, dividing the body into irregular, very much smaller and more 
numerous papular areas. While in ordinary examples these trabeculze are thrown into irregular and 
frequent prominences, in this specimen the wllole surface of the body is covered with scattered, low, 
thimble-shaped tubercles. They arise abruptly fro111 the inconspicuous trabeculrr, and are covered 
with small conical sharp granules very much larger than the tiny granules embedded in the rest of the 
integument. On the actinal surface there are 2 rows of these, larger than the rest, which correspond 
to the 2 actinal series in typical specimens, but the lateral row is entirely wanting. The spines of t'le 
innermost actinaI series-that adjacent to the actinal armature of the adambulacral plates-are more 
numerous and larger than those of the outer row, which are almost wanting on one ray. The inner 
face of the actinal adambulacral spines is entirely covered with granules, is not naked as in typical 
specirnens. There are 8 spinelets on the furrow series. Color in life, dull light cinnamon, pink and 
maroon a t  ends of arms. The cinnamon in places is n~ottled with buff. Actinal surface is light 
pinkish buff, or vinaceous, darkest on tubercles. Arnbulacral feet raw sienna. The coloring is thus 
considerably different from tht: other specimens. 

Young; There is a young example which seems to be near the above and which agrees with it  
very well in most particulars. The innermost actinal row of spines is very regular and straight, the 
spines themselves being shorter than those of the adambulacral series. There is also a second series of 
less numerous ventro-lateral, and a third series of lateral spines, all short, in addition to a few scattered 
on the dorsal surface. dctinal adambulacral spines and dorsal tubercles as in adult. R=38 mm. ; r=12 
mln.; breadth of ray a t  base, 14 mm. 

Localities: Station 4147, Bird Island, 26 fathoms, coral and coralline; 4158, same locality, 20-30. 
fathoms. 

Whether this is a different species from the common form, or only a freak, I am unable to state. 
If it  is not a mere variation of brudleyi, i t  would apparently represent an undesc-ribed species. 

Family MYXAS'I'ERIDW Perrier, 1894. 
Myxtlvterids Perrier, Expdditions Scientifiques du Travailleur ct clu Talisman, Eehinodermeu, 1894, p. 177. 

Genus ASTHENACTIS, new. 

Type Aslhoiactispa~~ymcezis,  new species. 

Raps 7, long, flexible. Disk fairly large, capable of inflation. Actinostoll~e very large and adam- 
bulacral furrow8 wide. Tube feet large, in 2 series, with socking disks. ' 
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The whole abactinal and lateral surfaces cf body are paved with very thin, delicate, papery plates, 
of a ~ e c u l i a r  subcruciform or 4-lobed contour They are imrnersed in thin, tough integument, and 
imbricate strongly, especially on sides of body, where they are arranged in fairly regular transverse 
rows. Individual plates are difficult to distingnish until the integuinent is dry. Each plate bears a 
sheathed tuft of spicules. Papulz single. 

Adalnbulacral plates are of curious shape, set so~new~liat obliquely, so that the outer abpral process 
of each plate fits against the outer side of tlie succeeding plate. Ar~nature consists of an oblique trans- 
verse series of long, slender spinules divided between 2 adjacent plates. That portion of the comb 
nearest furrow is set on an oblique low ridge of one plate, ~ n t l  cor~sists of 7 spinelets, a,hile theouter 
part of series stands on the aboral extension of tlie adjacent adoral plate and consists of 3 spinelets, 
the entire 10 being united to their tips by a continuous web. The outermost spinelet of consecutive 
series is further united by a longitudinal ventro-lateral membrane which is perforated between each 
ada~nbulacral series of spines. 

Mouth plates are prominent actinally, of the Afixnster type, with a prominent beak aborally, and 
a inarginal arrnature united by membrane. 

Madrepbric body large, not multiple. 
This genus differs from Afyzaster in  the following irnportant particulars: I n  the peculiar arrange- 

ment of the ada~nbulacral plates and their spines, each transverse series of the latter, although u~iitetl 
by membrane as in  Afyxaster, being common to 2 adjacent plates; by the presence of a sort of actino- 
lateral membrane uniting the successive ada~nbulacral series, this membrane being perforated; abactinal 
and lateral plates are thinner and inore delicate than in AQ~:nster, are irnnlersed in membrane, and are 
not so regular along medio-radial region. 

Asthenact is  papyraceus,  newr species. 

11. XI., flgs. 3, 3a. 

Rays 7. R=105 mm.; r=15 mm. R=7 r. Breadth of ray at  base about 10-12 mm. 
Rays long, and slender throughout, very flexible, tapering from a fairly narrow base toanattenuate 

extremity. They are subcylindrical, depressed near base. Margin of ambulacral furrow rounded. 
Disk fairly large and ambulacral farrows fairly wide. A~nbulacral feet in 2 series, with prominent 
sucking disks. Integument like parchment, rather thin ant1 papery, with numerous imbricating 
subcruciform plates. 

Abactinal and lateral walls of body paved with very thin, delicate, papery plates of fair size, the 
4 processes of each plate ha\.ing rounded ends. Those at  the sides of body are arranged in fairly 
regular transverse rows, and are rather closely imbricated. Here one can count about 4 or 5 plates to 
eat11 transverse row. They inibricate in such a way that the upper edge of a plate overlies the lower 
edge of that just above. Their forrn and arrangement are perhaps best shown by the figure (pl. XL, fig. 
3). Over abactinal area the plates may be described as stellate \vith 4 obtuse, ofteri irregular lobes. 
They are not nearly so crowded as in the lateral walls, and do not appear to be regularly arranged, 
although they still imbricate by their lobes. Between these plates single sn~al l  papulz emerge. They 
are very inconspicuous, and are present also between sorne of the lateral plates. All plates are thin 
and of an embryonic character, and their outlines are ditficult to discern. \Yhen prepared and examined 
under the microscope, they are seen to consist of a n  open calcareous meshwork of the   no st delicate 
description. Each plate bears a tuft or brush of long, delicate spicules, 4 or more to each group, the 
whole united by a delicate sheath. Spinesof lateral plates are situated on the niiddle of upper border 
of plate. Surrounding the conspicuous anal opening, a t  a slight distance, is a circle of 7 tufts, radially 
situated, and larger than any of the others. The spinelets or spicules are very delicate i n  all thesg 
groups. Each has a deep longitudinal snlcua rrlnning its whole length, in the bottom of which are 
numerous perforations forming about 2 series. The disk is marlred b y  a faint groove extending from 
each interbrachial angle to the periproct. The whole surface of tlie body is covered with a thin mem- 
11r:~ne which obscures the outlines of the plates. This is continued up over the groups of spines, forming 
the sheath mentioned above. 

A~i~bulacral plates for111 a rounded ~nargin to furrow, and are of unusual shape. Each is rounded 
on its exposed surface and sends a process aborally, external to the adjacent aboral plate. This pro- 
cess, which is wedged between the succeeding plate and the first row of actinal plates, is really only 
the exposed surface of a more extensive aboral end, overlaid by the adoral end of the succeeding plate. 
Its greatest peculiarity lies in  the fact that it  bears a grorlp of spinelets which for111 a continuous series, 
not with the furrow spinelets of their own plate, but with those of the succeeding plate, to which they 
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stancl just external. Armature, therefore, consists of 7 (becoming 6 at  about middle of ray) long, 
slender spinules, united by a delicate web, forming a slightly curved, transverse, oblique series, placed 
on a tumid ridge on tlie rounded furrow margin, trending from the aboral furrow side outward and 
adorad. Inasmuch as the plates are set obliquely the series is not far off the transverse axis. This 
series is imrnetliately continuecl on the aboral process of the adjacent adoral plate in 2 or 3 long slender 
spinules, also placed obliquely. The spines of the two series are united from base to tip by a single, 
continuous, delicate web. On the proximal portion of rays (the distal part being too injured to verify 
the structure there) the outer groups of spines of successive plates are united by a delicate longitudinal 
~nembrane, as shown in the fignre (pl. XL, fig. 3a). This nmnbrane is perforated between successive 
tra~isverse series, ant1 extends across interbrachial area just behind mouth plates, there being also a 
perforation a t  the outer end of cornbilled dentary plates. The spines of inner or marginal series 
decrease ill size toward aboral end of series, the last or inner spinelet being short (1  to 1.5 Inm.). The 
longest spines are about 5 or 6 lnm. in length. Outer series is subequal or slightly longer than longest 
inner spines. 

JIouth plates prominent actinally, and triangular in shape, something like a plowshare. Each 
rises to\vard a perfectly straight, median suture to form a prominent keel. Edge of plate toward 
artinostolne is broad, faintly convex, and produced just n trifle a t  the median suture. The outer end 
of the con~bined pair is also prolongetl, so that it  overhangs interbrachial area. Margin adjacent to 
furrow very short, concave, :uid high in furrow. Distal (aclanibalacral) margin concave, the suture 
slightly raised, so that a broad furrow is present between the first adambulacral and the smooth actinal 
face of plate. Ar~i~a ture  consists of a series of 6 spines and spinelets on margin toward actinostome. 
The inner 3 or 4 are rather long, reaching nearly to outer end of plate, and are united by a web. The 
outer 3 or 3 are very short. On the short margin adjacent to furrow, near tlie shorter marginal spine- 
letu, are 2 upright spinelets about the same length as the latter. The general surface of the plates is 
quite s~nooth, and the spines, as well as those oE the adambulacral plates, are similar in structure to 
the abactinal spines already described, although nluch larger and stouter. They are nevertheless 
very delicate, and break almost a t  a touch. 

Madreporic body large, convex, subcircular, very fragile, situated rather nearer center of disk than 
midway to ~nargin. Striations are obscure anti very irregular. Ambulacral plates are large, with 
very broad entls, the upper ends especially flaring. The apertures between the plates are large. 

Color in life, dull pinkish ("sal~non pink "). 
Locality: Station 4157, vicinity Bird Island, 762-1,000 fattloms, white mud, foraminifera, rocks; 

bottom temperature 38O. Type no. 21183, U. S. National Museum. 

Family PTERASTERIlfiE Pcrrier, 1875. 
Pteraaterida: Perrier, RBvision de In Collection de Stcll(.rides du hIus611m d'Histoire Naturelle de Paris, 1875, p. 881. 

Key to IIawaiiun genera of Plerasteridz. 

u. Armature of adambulacral plates forming transverse combs, the spines being united by a web. 
Actinolateral spines forming a free, independent lateral fringe; not merged in the actinal floor; 
supradorsal membrane with muscular fibrous bands.. ........................... ..PTERASTER 

( 1 ~ 1 .  Armature of adarrlbulacral plates not forming transverse combs. Spines independent, not united 
by a web. 

b. Xidamental cavity spacious. Supradorsal membrane well developed; spinelets of paxillz not 
protruding through, but supporting the membrane .......................... .HYMENASTER 

bb. Nidamental cavity small; supradorsal membrane exceedingly thin; muscle tibers absent or rudi- 
rnentary. Spinelets of paxi l l :~ fascicular, protruding a great portion of their length naked 

....................................... through the membrane. Size small.. .BENTIIAWI?EIZ 

Genus PTERASTER Miiller and Troschel. 

Merasler Miiller and Troschel, System der Asteriden, 1812, p. 128. Type, Aslerias ?nililaris 0. F. Muller. 

P te ras te r  reticulatus, new species. 

1'1. x x x v ~ ~ r ,  figs. 5, 5u; pl. xxx~x,  f igy.  1, 2. 

Narginal contour stellate. Interbrachial arcs angular. R=39 mm.; r=23 mm. R=1.7 r. 
Breadth of ray a t  base about equal to r. Disk not high. Abactinal surface rounded, sloping gradually 
to tip of ray. Sides of rays straight. Actinal surface sunken toward actinoston~e. - 
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Supradorsal membrane thin but muscular; whole surface densely beset with the tips of p a x i l l ~  
spinelets, which are very pron~inent though slender. Pedicels of paxilla are rather longer than the 
spinelets, of which there are about 10 widely radiating to each group. There are apparently no 
spicules present in the membrane, which is marked off by a meshwork of lnuscular bands into polygo- 
nal or roundish areas. I n  the type these bands are not a t  all conspicuous; in fact, are rather indistinct, 
but in a specitnen from station 3472 they are very well ~narked. I n  this s1)ecimen each area is slightly 
sultken, and is further broken up by the protruding tips of paxillm spinelets, from which radiate 
nurueroue, tnucll smaller, irregular fibers. On disk there are about a dozen large spiracula to each 
area, but on raps they are much less numerous. Oscular orifice large, but not conspicuons; surrounded 
by spines imbedded in membrane. 

Ambulacral furrows narrow. Tube feet ill 2 rows, with no tendency toward quadriserial arratlge.. 
~nent .  Armature of adambulacral plates consists of a transverse series of 6 or 7 spines. The innertnost 
spinule is short and slender, about one-half the length of the next, and is placed a little aboratl to the 
remainder of comh, wbicbh thus appears to curve slightly a t  furrow end. Each succeetling spine is 
considerably longer than the last, the outermost being about one-half the length of adjacent actino- 
lateral spine, on the proximal portion of ray, but considerably Inore than one-half on distal portion. 
All radiate and are jojned by a thin, semitransparent ~ne~nbrane,  with shallow emarginations between 
the tips of the spit~es. The web, after passing the outernlost spine, is joined to the actinolateral mem- 
brane (or the web of the actinolateral spines) somewhat aborad to that lateral spine corresponding to 
the plate. Tho adatnbulacral web of the first plate is confluent, just external to mouth plates, with 
web of first adarnbulacral of adjacent series. Segmental apertures are small. Aperture papillae small, 
' I  jawbone-shaped," articulated by broader end, and free on aboral margin. 

Mouth plates, with a broad, free margin. Marginal spines G or 7, the innermost tapering, exceed- 
ing the interradial dimension of plate in length, and reaching beyond center of actinostome. The next 
spine is shorter and much slenderer, while the remainder of series rapidly decreases both in length 
and caliber. The first 4 spines free, but membrane tipped; fifth and sixth usually united by a web. 
Irregularity exists in that it is occasionally the second and third, or the third and fourth, 1\~hic11 are 
united by membrane. On actinal surface is a robust spine, slightly longer and tnuch stouter than the 
largest marginal, tapering and pointed, sheathed ill membrane, free, and directed ontward away fro111 
actinostome. I n  a smaller specimen this spine is relatively larger, c+lnb-shaped, transparent, pinkis11 
in color and crystalline in luster. 

Actinolateral spines are very slender, rattler long, the lateral fringe extending beyond the margin 
of test. Actinolateral membrane plane, wide. 

Color iri alcohol, faded pinkish gray to yellowis11 gray. 
Localities: Type (no. 21184' U. 8. Sational Museum) from station 3867, Pailolo Channel, between 

Maui and Molokai islands, 284-290 fathoms, fine sand and mud; botto~ii telnperature, 43.8-44O; 2 
specime~is. Taken also by the Albulross in 1891, 3472, sooth coast of Oahu, 295 fathom?, fine white 
sand; 3476, same locitlity, 298 fathoms, same bottom; 1 specimen each haul. 

This species is characterized by the reticulatetl supmdorsal membrane, by the nutllerous and 
pronlinetrt spinules of tlto abactinal paxillm, which give a very roughened appearance to the surface of 
the supradorsal membrane, and by the annature of thc ada~nbulacml plates and 1nout11 plates. The 
spines of thr? ~uorlth platesare not webbed, except 2 very small lateral marginals. The species appears 
to resemble most nparly Ptrmster semirelic~l(itus Slaclen, from wllich it  differs in the iletuils of tile 
adt~i~ibulacral spinulation, the armature of the ~noutll  plates, and to a less extent in the details of the 
dorsal surface. 

Qenns HYMENABTER Wyville Thomson. 

IIumenaster Wyville Tliomson, The Depths of the Sea, London, 1879, p. 120. 1'ype, Ifi/n~e?losler peN?~cidt~s Wyville Thomson. 

Hymenaster pentagonalis, new species. 

P1. xxxvrrr, figs. G ,  Gn-b; pl. SI., fig. 2; p1. xr.1, fig. 1 

Marginal contour nearly pentagonal. No interbrachial arcs in perfect specimen, the sides being 
fairly straight. R=80 I n n ;  r=(iO ntrn. 12=1.33 r. Abactil~al area nearly flat, or probably in life 
sliglttly convex when the tissues are fully espanded. Actinal area plane. Margin rather thick and 
fleshy, irregularly scalloped (probably due to unequal shrinkage). 
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Supradorsal membrane thick, soft, fleshy, and nearly opaque in alcohol. I t  is irregularly 
wrinkled, very probably due to shrinkage in alcohol, and in consistency resembles the bell of a tough 
jellyfish. Scattered rather widely along the radial areas are a number of prominent, soft, pointed 
papillz. I n  the type these are almost wanting, or are a t  least very short, but in 2 other speci:r:ens, 
which undoubtedly belong to this species, they attain the length of about 8 mm. Their size depends 
solnewhat upon the degree of contraction of the dorsal membrane surrounding them. There are 
about 30 to 40 to each radius, in the specimen on which they are best developed, and 2 or 3 stand in 
the interradius near the oscular valves. Each lias a very slender paxilla spinelet running its whole 
length. Froin the outside these paxilla spinelets are scarcely perceptible, as they are exceedingly 
delicate. If the actinolateral membrane is carefully removed they may be seen springing from the 
very rudimentary abactinal membrane or true body wall. Each paxilla consists of a slender, cylin- 
drical, basal portion, the summit of which is slightly enlarged to afford articulation for 4 extremely 
delicate, long, bristle-like spinelets united by membrane, which enter the srlpradorsal membrane and 
radiate widely apart, imbedded in the tissue. Occasionally there are 5 in the larger fascicles on the 
lateral and proximal portions of the radial areas. I t  is one of these slender spinelets which is 
imbedded in the papilla and extends to its tip. Not all the paxillar fascicles have papillz corre- 
sponding to them. The paxilltc are well-spaced and extend in 2 irregular series along each side of the 
median radial line, those of the outer series being largest. All diminish in size toward extremity of 
area. No specialized bands of muscle in the supradorsal membrane. Spiracula microscopic, very 
inconspicuous and impossible to detect without strong magnification; confined to small, elongated, 
irregular, or substellate groups, of 25 or even more, which are widely smttered among the papill=. 
Oscular orifice large. Valves brodd, nearly truncate, fan-shaped, all united by a web. Spines slender, 
numerous (1&19), about 10 or 11 nlm. long, springing from a fan-shaped, triangular basal piece, with 
a curved margin (about B mm. wide) for the attachment of spines. 

Ambulacral furrow wide (8-12 mm.) , narrowing abruptly toward extremity; shallow. Armature 
consists of 2 slender, tapering, sharp spinules close together in a longitudinal, often a trifle oblique 
series, on tumid furrow margin. Adoral spinule is slightly the longer, although near base of ray it  
may be shorter. Both are sheathed i n  membrane, which is not evident except a t  tip, where there is a 
sort of fleshy thickening, extending slightly beyond extremity. Distal plates of series (usually 
beyond middle) have only 1 spine. Rarely a few scattered plates in proximal portion of series have 
but 1, also, and the first plate usually 3. Segmental apertures small; aperture papilla ( the spinule 
standing directly in  front of each aperture and acting as a valve to close i t )  of fairly large size, rather 
broadly suboval, invested with a pulpy membrane. Aperture papilla of the first adambulacral plate 
is multifid, and is immersed in the actinolateral membrane, for which it  acB as' a sort of support, 
immediatdy behind the combined mouth plates. 

Mouth plates large and broad, with a prominent keel a t  the interradial junction of the plates. 
The outer end of the cornbined pair is most prominent, forming a sharp point which projects upward 
when the specimen is laid on its back. The inner end also forms a beak pointed toward the actino- 
stome. Armature consists of a marginal series of 5 sharp, slender spinules on the lateral flange. 
Earely a sixth spinule is added adjacent to the first adambulacral. A membrane-invested spinelet 
sinlilar to and homologous with the aperture papilltx: stands just external to the innermost of the 
marginal spinelets. Itarely an acicular spinelet stands on the general surface of the lateral flange. 

Actinolateral spines long, slender, and rather closely placed, about 40 to 50 in number. 
Actinolateral membrane translucent. 

Miadreporic body, as seen through the dosa l  osculum, is large and very convex. 
Color in  life, light rose pink. 
Localities: Type (no. 21185, U. S. National Museum) from station 4090, northeast approach to 

Pailolo Channel, between Maui and Molokai islands, 304-308 fatholns, fine gray sand; bottom temp. 
43.8'. Taken also a t  8911, south coast of Oahu, 337-334 fathorris, fine gray sand and mud; 3914, 
289-292 fathoms, gray sand and mud, same locality (6 specimens). 

This species is characterized by the shape of the disk, the generally fleshy character of the 
supradorsal integument, by the miscroscopic spiracula, and by the armature of the adambulacral and 
mouth plates. I t  most nearly resembles IIymenc~ster carnoutcs Sladen, from off the west coast of South 
America (1,500 fathoms), from which it  differs in  the number and distribution of spiracula, character 
of abactinal surface, shape of disk, armature of adambulacral and mouth plates, and probably also in 
having weaker paxillir! spinelets. 
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Qenus BENTHASTER Sladen. 

Bentiiaskr Slc~dcn, Joorn. Linn. Soc. London (Zool.), vol. XVI, 1882, p. 242. T y p e  Benthasler wyuille-thonbsoni Gladen. 

Benthas te r  eritimus, new species. 

pi. xxxv~~r ,  fig. 7; pl. xr., figs. 1, la-b. 

Marginal contour substellate, interbrachial arcs wide, angular, and only moderately indented. 
I k10 .5  mm.; r=6 mm. R=1.75 r. Rays taper gradually fro111 a broad base, tips upturned. 
Abactinal surface slightly convex, rather depressed. Actinal surface slightly convex. 

Supradorsal membrane is very dclicate, transparent, appearing scarcely more than a film. I t  is, 
however, remarkably resistant, and when examined-under the lnicroscope by transmitted, or,even 
reflected light, small muscle fibers can be distinguished meandering through the membrane, forming 
an illy defined net work. There are, besides, small spiracula (?) scattered here and there. Each 
appears to be surrounded by a thickening of the membrane, making the aperture well defined when 
the membrane is examined by transmitted light. But on account of the small size of the animal, these 
spiracula are quite microscopic, and are impossible to distinguish except in  astrong light. I t  is barely 
possible that they are apertures through which the spines of the paxilla! protrude (the spines having 
been broken), but this is in no wise probable from their numbers and position. There is not niore 
than 1 to an indefinite mesh of the muscular reticulum, but they do not occur in  all the meshes. The 
membrane can scarcely be called spongiform, the term used by Sladen in describing 23. ~~>yville-tl~onzsoni 
and R. penicillatus, for it  is thin and of uniform thickness throughout. Paxillce are fairly numerous 
and are well spaced. Pedicels are long (for genus), slender, and delicate, springing from delicate 
crnciform plates with long processes. Pedicels on disk (1.75 rnm. long) are about one-half the length 
of spinelets. The latter are relatively long, delicate, glassy, about 8 to 10 to each pasilla of disk, and 
about 5 on outer part of ray. They are swollen slightly a t  base for articulation to tip of pedicel, radiate 
slightly apart, and protrude for the greater part of their length beyond the supradorsal membrane. 
Each spinelet appears to be perforated along its entire length by minute holes, and to be made up of 3 
rods coalesced, so that a cross-section would appear trilobate. 

Cruciform plates, from which the pedicels spring, have remarkably long, slender processes, which 
are usually unequal. There is no tendency for them to become rotund or squamiform. Oscular orifice 
is large. The "valves" are large, radial in  position, the pedicel much enlarged, and expanded at' 
the top as in IIymenauter. A muscle band joins the crests of the pedicelsas a sort of sphincter. Spine- 
lets many, arranged on the expanded top of the valve pedicel in about 3 series. Papulae are large, 
full, bilobate or trilobate, pulpy sacs, constricted :it the base, few in number, and are situated on 
either side of the ray near the base. Just external to one of the valve ossicles is the small, incon- 
spicuous, madreporic body. Anal opening prominent. 

The "saperomarginal" plates are reduced to 2, which form an arch over the terminal tentacle 
and are armed with a tuft of numerous spinelets. They appear to be smaller, or a t  least to extend 
not so far orad as in the other 2 ~pecies. 

Adambillacral furro\\?s are wide. Tube feet large, in 2 series. Armature of adambulacral plates 
consists of a series of 5, long, slender spinelets, which are invested by an exceedingly delicate mem- 
brane. They are placed along the fnrrow margin, often somewhat obliquely on account of the 
obliquity of the plate itself. The longest spinelets reach across the furrow. They decrease in length 
toward the aboral end of the series, the outermost being much shorter than the other 4, which are 
not greatly different in length. Segmental apertures are apparently absent, but a flattened, short, 
lanceolate-acuminate spinelet, devoid of any perceptible membrane, stands on the actinal snrfac.e of 
the plate, and is bent outward over the actinolateral membrane. This spinelet is enlarged on the first 
adambulacral plate, is flat, thin, and irregularly multifid. I t  is lodged in the actinolateral membrane 
just external to the mouth plates, and seems to serve as a support for the membrane. 

The mouth plates are of the Ilrnct~nster type. They are prominent actinally and aborally. 
Armature as follo\vs: (1) 2 slender hpinelets on actinal surface of plate near median suture, the outer 
slightly farther from the suture than the inner. (2) On the margin ne:lr the suture, 2 slender spine- 
lets, the outer of whic4i is about one-half the length of the inner, which stands in a linear series with, 
and is exactly similar to the innermost actinal spinelet. Two much smaller spinelets stantl on a 
slight lateral flange of the plate and are usually directed into the mouth of the  ambulacral furrow. 
All the spinelets are tapering and sharp, and the larger, a t  least, are encased in a delicate membrane 
which is only evident a t  the tip. 



1102 BULLETIN OF THE UNITED STATES FISH COMMISSION. 

Actinolateral spines rather widely spaced, the fifth or sixth from the mouth plates being longest. 
They extend beyond edge of body, and there are 18 to each side of a ray. Actinolateral membrane 
transparent, finely and irregularly marked by fibers, much after the manner of the supradorsal mem- 
brane. There is a lateral fringe, which extends a short distance beyond the margin of the body. 

Color in alcohol, translucent yellowish gray. 
Locality: Station 3824, south coast of Molokai Island, 222-498 fathoms, coral, broken shells; 

bottom temperature, 49.5O; 1 specimen, type no. 21186, U. S. National Museum. 
Benthaster is an exceedingly rare type, the other 2 species having been dredged by the Cl~allenge~. 

Benthaster w?lville-thopnsoni was taken in 2,900 fathoms in the n~id-north Pacific, between Yokohama 
and San Francisco, near the meridian 170° E., from red clay. B. penicillatus came from off the north 
coast.of New Guinea, southwest of the Admiralty Islands, 1,070 fathoms, blue mud. I t  is somewhat 
remarkable, therefore, that the present form should have come from not nearly so great a depth. 

Bentf~aster d i m u s  differs in  several respects from the 2 other ~nembers of the genus. I n  the first 
place the nidamental cavity is more spacious, and better developed, as the pedicels of the dorsal 
paxillw are rather long, and thus support the supradorsal membrane well above the true abactinal 
wall of the body. The membrane appears to be plentifully supplied with muscle fibers, which form 
a sort of reticulum, although they are rather simple in structure. Spiracula are present, especially 
over the region of the Silobate or trilobate, fleshy "papul:~". These spiracula are said to be absent 
in  the 2 other species. The spinelets of paxillz are rather fewer in number. Adambulacral armature 
consists of 5 furrow spines and an aperture papilla. Lateral fringe is present. Marginal plates are 
much reduced and are confined to the extreme tip of the ray. 

Order FORCIPULATA Perrier. 

Family ZOROASTERIDZ Sladen, 1889. 

Zoroasteridae Sladen, Report on tho Asteroiden collect'ed during the Voyage o f  H. 31. S. Cttallenger, etc., Zool., vol, xxx, 
1889, p. 416. 

Qenns ZOROASTER Wyville Thomson. 

& ~ o ( 1 8 t ~ .  Wyville Thomson, The Depths of the Sea, 18i8, p. 151. Type Zoroastm julgeaa Thomuon. 

Zoroaster spinulosus, new species. 

P1. x x l v ,  fig. 3; pl. XLI, fig. 2; pl. XLII ,  figs. 5, G. 

Rays 5. R=118 mm.; r = l l  mm. R=10.7 r. Breadth of ray at base, 12 mm. R=lO.Gr to 14.3 r. 
Rays very long and slender, subcylindrical, tapering gradually to a prolonged, finely pointed 

extremity. Abactinal surface arched, with very evident lateral faces to rays. Edges of furrow tumid. 
Disk small, slightly tumid, center rather higher than the median ridge of rays. Interbrachial angles 
extremely acute. 

The calcareous skeleton of whole test is composed of roughly diamond-shaped or slightly lobed 
hexagonal plates, all with rounded corners, arranged in perfectly regular loltgitudi~ial and transverse 
rows. Median radial series is composed of the largest plates of ray, while those of the disk are largest 
of all. Their arrangement (which is to be regarded as of generic rather than specific importance) is as 
follows: Surrounding a scalloped, dorsocentral plate are 5 radially situated infrabasals of about the 
same size. An odd platelnay be p r e ~ e n t  between 1 or 2 pairs of these. Outsitle of infrabasais are the 
interradially placed, much larger, oblong hasals, one of which has the madreporic body a t  its outer 
edge. Outside of and alternating with these are 5 primary radials about tlie same size as the basals. 
Proceeding outward from each primary radial, along the median line of ray, is a regular longitudinal 
series of plates, tumid or tuberculated, hexagonal in  general form, but with each edge of the hexagon, 
especially that on either side, indented, giving a shield-shaped appearance. On each side of the radial 
series is a parallel adradial row of smaller plates which is succeeded by another parallel, aomewliat 
larger series of plates, slightly tumid, and forming a faint ridge a t  junction of lateral and abc t ina l  
faces of ray. The edges of these plates and those of the radial series overlie the adradials. Between 
this marginal serieittnd the adambulacral plates are 5 additional, perfectly regular, longitudinal series, 
the plates of which likewise form regular transverse series wit11 the marginals, there being thus G plates 
to each transverse series beyond the adradials. The lower end of the plates of each lateral series, 
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including the marginal, overlies the upper end of those of the next series below, while the aboral 
edge of each plate underlies the adoral edge of the succeeding plate in a longitudinal series. At base 
of rap most of the lateral series are confined to side of ray, only the lowermost taking any part in the 
actinal surface, but toward the middle of the ray the latter series gradually diminishes in size and 
ends, and the second series is adjacent to the adan~bulacrals. In  outer third of ray second series dies 
out, so that then only 3 series intervene between the marginals and adambulacrals. All of the plates 
are very slightly convex, and the 2 lowermost series are slightly smaller than the 3 upper, all of which 
are a trifie smaller than the (supero-) marginal series. Papulre are in regular rows between successive 
series of plates, single, except near base of ray, where there may be 2 or 3 to a pore. Surface of all 
plates is covered with numerous, delicate, short, papilliform, spinelets, each invested by a thin mem- 
braneous sheath, which is frecluently swollen to resemble a slender miniature barley-grain. These 
spinelets are articulated to granular protuberances on the surface of plates, and, thouglr numerous, 
are distinctly spaced. They form a rather coarse nap all over the surface. The medioradial plates 
are submammilated, and surmounted by a short, stumpy, conical spine: In  extreme cases there is a 
definite carinate ridge along the lnedioradial line, each plate being sur~nounted by 1 to 3 short, cylin- 
drical, blunt spines or tuberclem. Superomarginal plates are not prominently mammilated as in the 2. 
diomed:~ type. In neighborhood of papula are small, very inconspicuous, forficiform pedicellarioe 
scattered among the spinelets. They are larger and more numerous at base of rays and on disk. 

The snperornarginals, and plates of all intermediate series between them and aclamlulacrals, each 
bear a delicate central spinule much longer than the surrounding rniliary spinelets. These spinelets 
d i~nis l~  in size toward adambulacral furrow. They are usually bent upward, appressed to side of ray, 
and are articulated to a granular boss on the plate, being surrounded by a number of miliary spinelets 
and several small pedicellarilc. 

Each alternate adanlbulacral plate is developed into a prominent ridge, which extends into 
furrow, and separates neighboring tube-feet. The other plates do not have such a ridge. Arma- 
ture consists of 4 rather long, cylindrical, tapering spines, 2 directed into furrow and 2 standing on 
actinal surfacc. On distal half of ray the outer spine is much reduced or wanting. The series is 
disposed in sirlgle file along the ridge, and the innermost spinule is rather the most delicate. This is 
usually directed obliquely and adorally toward center of furrow, and bears at its tip a curious mem- 
branous expansion, sometimes subcircular in outline, around the periphery of which are arranged 
5 to 8 small forficiform pedicellaria, usually graduated in size. These frequently extend down the 
side of the spinule, the largest pedicellaria being nearest the tip. The second spine is also directed 
toward center oJ furrow, but aborally, and bears on its basal portion a giant forficiform pedicellaria, 
often considerably longer than spine itself. Occasionally 2 pedicellaria are borne on the second spine, 
in which case both are smaller than when there is only one. Again, the third spinehas a pedicellaria, 
but this is not usually the case. On the outer part of each plate 1 or 2 miliary spinelets and a pedicel- 
laria are usually present. This extra spinelet is always much shorter than the 2 actinal spines. The 
intermediate adambulacral plates bear a mobile, tapering spine on the edge of furrow, about equal in 
length to the thi'rd spine of prominent plates. External to this is a nluch snlaller spinule, wliich 
stands in a longitudinal series with outer spinelets of prominent plates, and near its base is a small 
pedicellaria. Well wittiin the furrow is a small spinelet, just abactinad from the larger, which, except 
at base of ray, usually bears 1 or 2 small pedicellaria. Occasionally the place of this spinelet may be 
taken by a single pedicellaria. 

rlctir~ostome is deeply depressed, the mouth plates being entirely within the cavity. Their arma- 
ture consists of 3 or 4 robust, slender, slightly flattened spines at each angle. The innermost pedicel- 
larilc are xery prominent. 

Madreporic body small, with few irregular coarse striations; situated just outside a large interradial 
(basal) plate. Anal opening small, situated just to left of dorsocentral plate. The tube-feet form 4 
close-set rows a t  base of ray; less obviously 4 on distal half. A prominent plate of one side of the 
furrow is opposite an intermediate of the opposite. 

Variations: The most important variation from the type is that of a full-grown specimen which 
has regularly 5 spines on the prominent adambulacral plates, the third in addition to the second car- 
rying a large pedicellaria. A small spinule in the type forms a fifth member to the series, but only 
rarely does a pedicellaria occur on the third or inner actinal spine. Another specimen has a very 
prominent median radial series of lnammilated plates, each of which is surrounded by 1 to 3 sturnpy 
spinelets. In  this specimen the superomarginal plates are slightly more prominent than is usual, but 

F. C. B. 1903, Pt.3--22 
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each bears a slender spinule, as in the type. The principal dimensions of the 5 specimens are as 
follows: 

dleasurements of specimens of Zoroo&er spinulosus. 

Color in life: Abactinal surface buff; acthal surface orange buff to orsnge within furrow. 
Localities: Type (no. 21187, U. S. National Museum) from station 3892, north coast of Molokai 

Island, 328414 fathoms, fine gray sand; bottom temperature, 42.5'. Taken also at 4007, south coast of 
Kauai Island, 508-557 fathoms, gray sand and foraminifera;-4112, Kaiwi Channel, between Molokai 
and Oahu islands, 447-433 fathoms, fine sand; 4139, southwest coast of Icauai, 512-339 fathoms, gray 
sand and rocks; 5 specimens i n  all. 

The rays of this form are much slenderer than in the 2. diomedw group and also longer. The 
species is particularly characterized by the armature of the adambulacral plates, by the absence of 
tubercles from the superomargir~als, by the presence of 1 slender spinule on each of the superomar- 
ginals and on each plate between the latter and the adambulacral series. There are besides numerous 
pedicellaris on the general surface of the body, particularly in the neighborhood of the papular pores. 

Family HELIASTERIDZ Viguier, 1878. 

Hadius. 

IIcliasteridre Viguier, Anatomie du Bquelette des BtellBrides. <Arch. Zool. Expdr, et G6nC.r. t. VII, 1878, p. 111. 

Genus HELIASTER Gray. 

lfe1Zasler Gray, Ann. N. H., ser. 1, vol, VI, 1840, p. li9. Type Astehs hella~lthus Lamarck. 

Minor 
radius. 

----- 
mm. 
11 
9 
8.5 

10.5 
8.6 

3892 .... 
4007a .. 
4007b .. 
4112 .... 
4139 .... 

Heliaster multiradiata (Gray). 

mm. 
117 
122 
90 

160 
118 

Aeterian (ITeliarrter) multiradiata Gray, Ann. N .  H., ser. 1, vol. VI, 1840, p. 180. 

This species is reported from the Hawaiian Islands (Sladen, Challenger Asteroidea, p. 556), but 
was not secured by the Albatrogs expedition. I seriously doubt the validity of this record, as the 
habits of the species are such that it would not easily escape detection. 

Width Of 

yrlt 
mm. 

12 
10 
10 
12 
10 

Family ASTERIIDZ Gray, 1 8 ~ 0 ,  emend. 

Proportion 
of to 

1:10.7 
1:13.5 
1:10.6 
1:14.3 
1.13.8 

Asteriidre Gray, Synopsis of the Genera and Species of the Class Hypostoma ( A S ~ C T ~ R  Lfnna?us). <Ann. N. H., aer. 1, 
vol. VI, 1840, p, 178. 

Key to Ilawaiian species of Asteriidw. 

(1. Ahactinal spines arranged in 3 definite longitudinal series, large and isolated, bearing thick wreaths 
of pedicellarire. Armature of adambulacral plates consisting of 2 spines. 

Coscinasterias (Dislolmterias) euplectn 
aa. Abactinal plating forming a quadrate meshwork. The plates numerous, small, and imbricating by 

their 4 lobes, leaving open spaces through which protrude the single papul~.  Each plate 
bears 1 to 3 small spinelets 'of uniform size and several crossed pedicellari~. Armature of 
adambulacral plates consisting of either 1 or 2 spines.. . . . . . . . . . . -. . . . -. - Hyclrasterias verrilli 

aenus COSCINASTERIAS Verrill. 

Coscinaeterias Verrill, Trans. Conn. Acad. vol. I, pt. 2, 1869, p. 249. Type, C. mum'cuta;.Aateriaa calamaria Gray. 
Slolastedas Sladen, Challenger hteroidea, 1889, pp. 663,683 (subgenus). 

Thegenus is here used not in the very restricted sense of Perrier (Exped. Travailleur et Talisman. 
Echinod. 1894, p. 108), but as equivalent to the subgenus Stolasterias of Sladen (challenger Asteroidea, 
1889, pp. 563, 583). l t  thus includes-besides calamaria-tenuieyoina, gemmifera, volaellata, stichantha, 
euetyla, glacialis, and other similar forms. 

,Ytolmterias Sladen (type Asterias tenuispina Lamarck) is antedated by Coscinmteriae Verrill (type 
a8 re .h  calama~ia Gray), and hence becomes a synonym of Coscinasterim as used in this broader sense. 
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I n  1894 ~err ' ier  (op. cit.) divided this group into 3 genera: Coscinasteriav Verrill (type, calamaria), 
Polyasterias Perrier (type, by inference, tenuispina), Stolasterias Sladen, emended (type, glacialis!). 
I n  1896 a he added another genus, Distoltcstwias (type, sticliantlm Sladen), for the 5- or 6-rayed species, 
with 2 adambulacral spines to a plate. Since Asterias tenuiapina had already been made the,type of a 
subgenus, Polyasterius is a synonym pure and simple of Stolasterias Sladen (s. 8.); while glacialis, 
haring served as the type of Jfarthasterias b Jullien, does not need another name. This renaming of 
~>reviously named genera has unnecessarily confused this group of species. Whether we have merely 
a snbgenus of Asterias, a genus, or four genera is a matter of opinion. I n  this paper I have taken the  
mitldle course, and h s r e  regarded Perrier's genera as subgenera of Coscinasterias. They will, in  this 
relation, stand as follows: 

Genus Coscinusteriua Verrill, 1869. 
Subgenus Coscinasterias Verrill, 1869; type, ilsterias calamnria Gray. 
Subgenus Stolasterias Sladen 1889, restricted; type, Bsterias tenuispinn IJamarck (= Pol?lastericts of 

Perrier) . 
Subgenus ilfartliasterias Jullien, 1878; type, Asteriica glecialis 0. F. Miiller, nnbno~uine iV. foliacetz 

(= Stolasterian Perrier nec Sladen) . 
Subgenus Distolnsterias Perrier, 1896; type A.vlerian (Slolasterin~) sticl~antl~tc Sladen. 

Subgenus DISTOLASTERIAS Perrier. , .  
Dietolasterla8 Perrier, KBs. Campag. Sci. du Prince dn hIonaco, faso. XI,  1896, p. 34. 

Coscinasterias (Distolasterias) euplecta, new species. 

Rays 5. R =88 mm. ; r = 10 mm. R = 8.8 r. Rreatlth of largest ray a t  base, 13 mm. Height of 
ray near base, 14-15 mm. 

Itays robust, fairly elongate, tapering to a bluntly pointed extremity; higher than broad, a t  least 
i n  proximal two-thirds. I n  section each ray would be pentagonal, the broadest face being the actinal. 
Sides between ventrolateral and superomarginal spines perpendicular. Either side of the abactinal 
surface slopen upward toward the median radial series of spines. Disk small, lower than the rnediall 

' radial line of rays, Rays appear constricted a t  base, and are further marked off from the disk by a 
sort of transverse sulcus. Abactinal surface of disk convex. Interbrachial arcs very acute. 

The abactinal surface of rays is bounded 011 either side by a domal marginal series of plates, either 
lateral sloping face of the abactinal area being of greater width than the perpendicular sides of the  ray. 
Every alternate plate of the superolnarginal series bears a single robust, rigid, sharp, conical, fairly 
slender spine, 3 to 4 mm. in length, which is encircled ~ l t  the base with a prominent cushion or  wt-eath 
of closely packed pedicellaria: covered with membrane. The lnetlian abactinal line of the ray is 
occupied by a precisely similar longitudinal series of subequal spinules which decrease gradually i n  
length toward the tip of the my, and are also surrounded a t  the base by a wreath of pedicellaria. 011 the 
outer part of the ray the wreaths touch in alcoholic specimens, but on the proximal half they are 
always separated by about 2 mm. I n  the interval between the median radial and superomarginal 
series of spinelets there may be from 1 to 7 widely separated, exactly similar but e~naller spinules, 
each with a basal wreath, dieposed in a longitudinal series. On one large ray there are none whatever. 
Papula large, sac-like, delicate. They extend in a longitudinal series of groups (3 or 4 to 8 in each 
group) on either side of the median radial series of spines, with another similar series just above each 
superomarginal row of spines. A very irregular series occurs scattered between these two, bat there 
are but 2 series of papular " porefi" to either side of the abactinal area. There is a central spinule 011 

the disk, 2 radial spirlules near base of ray, and 1 interradial spinule. There are also 5 irregrilar 
groups of papuln: between the central and basal plates, and among the111 are a number of large forfici- 
form pedicellarife. The latcral, perpendicular face of the ray is occupied by a series of papula i n  
groups of 4 to 6. The general surface of the rays and disk is covered with a thin pulpy and slick but 
tough membrane, marked by numerous irregular, crosswise anastornosing line% of darker rolor, ~vhich 
appear to he very small furrows, possibly scnsory in function. 

ncontrib. II I'fitnde des Stell6rides de 1'Atlantlqlre Nord. <R6r. Campeg. Sci, du Prince dl1 hlonc~co, fasc. XI, 1890, p. 34. 
dlarlhnsteriae foliacea Jullien, Bull. Soc. Zool. Fra~icc, 1878, p. 141. Equivalent to Asterian glacialis, nccordlng to Slriden 

and Ludwig. 
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The rather crowded inferomarginal plates for111 the border of the plane actinal surface. Each 
plate bears 2 spines in a diagonal, crosswise series, the outer spine usually the longer. Both are 
flattened, chisel-shaped, and radiate slightly apart. The outer is as long or a trifle longer than the 
superomarginal spines, and bears, on the outer side of base, a thick, subglobular cushion of pedicel- 
larise, which do not in this case form a wreath. Each plate bears also 1 or 2 fairly large, forficiform 
pedicellarirx? a t  the base of the spines; the inferomarginal plates form a ventrolateral carination to the 
ray which extends further ventrad than the adambulacral plates. I n  a sort of shallow groove between 
the 2 is a longitudinal series of large, solitary, bag-like pedicellarirx?. I n  the actinal interradial fur- 
row there are 8 to 10 large forficiform pedicellarise. 

Adambulacral plates are small and crowded. Armature consists of 2 equal, flattened, very slightly 
tapering, obtusely tipped spinules nearly as long as the inferomarginal spines but much slenderer. 
The tip is often truncate. Ambulacral furrow crowded with quadriserially arranged tube feet. 

Madreporic body large, 3 mm. in diameter, subcircular, situated near margin. Striations fine, 
radiating. 

Color in life, rather pale Naples yellow, the arms broadly barred, and the disk mottled, with rich 
brown madder. A very young specimen is Naples yellow, cadmium a t  tips of arms. 

Young: Small specinlens (R=6 to 23 mm.) which I have considered the young of this species 
differ considerably from the adult in general appearance. The rays are not so high, and the abactinal 
and superomarginal spines are reduced to tubercles on the plates. An intermediate series of abactinal 
tubercles extends about one-third the length of the ray. The pedicellarirc are few in number and are 
scattered over the abactinal and lateral surfaces. The papule are still single. On the disk there is a 
pentagonal series of tubercles, the primary radials being largest. Inside this apical area are numerous 
other thimble-shaped tubercles or spinelets. Inferomarginal spines 2, as in adult. Some specimens 
with regenerating arms are 6-rayed. 

Localities: Type (no. 21188, U. S. National Museum) from station 3885, adult and young, Pailolo 
channel, between Maui and Molokai islands, '136-148 fathoms, sand and pebbles; bottom temperature 
64.S0. Taken also a t  the following stations: 

Record of localities. 

~ t a t i o ~ l .  / Locality. . / Depth. I Naturc 01 bottom. 

Fine brown sand mud. 
Fine sand and mLd. 
Coral sand foraminifera. 
Coral, vo lca~~ic  .sand, shells. 

00. 

3835. ..... 
3559. ..... 
4045.. .... 
4062.. .... 
4064.. 
4066.. .... 
4079.. .... 
4100.'. .... 
4101.. ....... 

Rocky. 
Gray sand foraminifera. 
Coral sand, shells, foraminifera. 

Do. 

A11 these specimens, 31 in  number, are immature except those from station 4062. 
This species is most nearly related to Stolaslericcs euslyltc Sladen from the Tristran da Cunha Group, 

100-150 fathoms, from which it  differs in having 2 instead of 3 inferomarginal spines, stouter and 
longer adambulacral spines, and a very much less developed intermediate row of spinules between 
the superomarginal and nledio-radial series. Mr. Sladen states in his description of e u s l y h  (Challenger 
Asteroidea, p. 587) that each superomarginal and, by implication, each carinal plate bears a spine. 
I n  the present species i t  is each alternate plate. 

- 

South coast of Molokai Island. ................................. 
Pailolo channel.. ............................................... 
West coast of Hawaii Island.. .................................. 
Northeast coast of Hawaii Island.. ............................. ......................................................... ......... do.. 
Alelinihana channel, between Hawaii nnd Maui islands.. .... 
North coast of Maui Island ..................................... 
Pailolo channel.. ............................................... 

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

Genus HYDRASTERIAS Sladen. 

Fathoms. 
169-182 
188-140 
198-147 
83-113 
63-107 
176-49 
143-178 
130-151 
143-122 

Hvdrastwzas (aubgn~ua of A s h i a d )  Sladen, Challenger Asteroidce, 1889, pp. 663,581. Type Aslen'as (IQd~.aslcrias) ol~hidi07b 
Sladen. ITudrasterias Perrier, Exped. Scientif, du Travailleur ct du Taltsman, Echinodermes, 1891, p. 109. 

Hydras te r ias  verrilli ,  new species. 

Rays 5. R=85 mm.; r = l l  mm. R=7.7 r. Breadth of ray a t  base, 13 m n ~ . ;  greatest breadth, a 
little beyond the  base 16.5 mm.; breadth about midway between base and extremity, 10 mm. 

Rays elongate, rather narrow, inflated near base, thence tapering t a  the pointed extremity; 
depressed near base but distally subcylindrical. Interbrachial arcs very acute, the series of adjacent 
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rays being there pressed together. Disk not elevated above actinal surface of arms, from which it is 
marked off by a slight constriction. 

The abactinal plates are not very regular as to shape, but may be said to be cruciform with short 
rounded processes, by the tips of which adjacent plates imbricate. The median radial series is most 
regular, and can be easily distinguished. The other abactinal plates are often rather irregular, and 
small intermediateossicles may be interpolated to complete the close mesh work, which forms roundish 
or irregular papular areas, rather smaller than the platcs, and containing each 1 or 2 papule. The 
plates themselves are convex and each bears 1 (less commonly 2 or 3) short, stout, subclavate, bluntly 
pointed spinelet. The spinulation of the disk and rays is the same. In addition, each plate bears 
1-3 spaced, small, broad-tipped, crossed pedi~ella~ire (see pl. XLI, fig. 3b). The jaws when viewed 
from the broad side are quite spatulate, and broader than is usual in this type of pedicellarie. 
Sometimes the pedicellarie appear to be attached to the membrane of the papular area. 

Immediately external to the adarnbulacral plates is a series of much larger, convex, subcordiform 
plates, possibly representing the inferomarginals. Each of these bears, in a transverse slightly oblique 
series, 2 blunt, robust, tapering, oftell slightly curved spines, much larger than any of the abactinal or 
lateral spinelets, and rather more robust, though not longer, than the adambulacral spines. Occasion- 
ally only one spine is present. At the base of the ray a few plates have an accompanying forficiform 
pedicellaria, 4 or 5 times as large as the ordinary forficiform variety, and with rounded denticulate 
tips to the jaws. The superomarginal plates are strongly cruciform, the longest axis being transverse 
and somewhat oblique. In addition to the usual spaced pedicellari~ each plate bears asingle spinelet, 
identical in shape, but sometimes a trifle larger than those of the abactinal plates. The whole test is 
overlaid with a thin skin which invests plates, spines, and pedicellarie. The spinelets are quite easily 
broken off. In alcoholic specimens they are movable. In general both spines and pedicellariz appear 
numerous. 

The adambulacral plates are small, short, and band-like, and each bears a cylindrical, untapered, 
often subclavate, blunt  pinel let. Relatively few of the plates have 2 subequal spinelets, but 1 is tlle 
rule. Usually the spinelets are a trifle curved, and some have a curious elbow at the base. Like the 
rest of the test the adalnbulacral plates and spinelets are invested with thin membrane. Each mouth 
plate has a large forficiform pedicellaria on the actinostomal border adjacent to the en!arged, clavate, 
pointed mouth spine. Actinostome small, closed by the two mouth spines of each angle. 

Madreporic body small, convex, situated nearer margin than center. Striations are in the form 
of curved or irregular  slit^, not continuous lines. Along adcentral border of the body are 6 or 7 spines, 
belonging to the adjacent (basal?) plate. 

Locality: Station 3867, Pailolo Channel, between Molokai and Maui islands, 284 to 290 fathoms, 
h e  sand an? mud; bottom tempwature, 44'; 1 specimen, type no. 21189, U. 8. National Museum. 

This is a very distinct, and in one respect, aberrant species of Ifydrasterias. Both 11. opl~idion and 
H. richurdi are diplacanthid, but H. z'errirli usually has only 1 spine to each adalnbulacral plate. In 
general form the present species reselnbles ophidion inore than ricahurdi (\vhich is probably immature). 
Verrilli differs from ophidion in the following respects: l'errilli has usually but 1 terete, untapered, 
adambulacral spine, ophidion 2, tapered; verrilli has no small forficiform pedicellari~ on the furrow 
margin, ophidion has; verrilli has 2 relatively large inferomarginal spines, ophidion 1 slnall one; verrilli 
has a number of large proximal inferomarginal forficiform pedicellari~, together with 1 large one on 
each mouth plate, opl~idion lacks these. Other differences exist in the form of the abactinal plates, 
spines, and pedicellarie, as well as in the relative size of the spines of the disk and rays. The 
madreporic bodies also are different. l'errilli is not especially closely related to ricl~urdi, fro111 which 
it differs considerably in general form and in details of annature. 

This species is named for Prof. i<. E. Verrill, of Yale University. 

Family BRISlNGlDW G. 0. Sqrs, 1875. 

Briuingitloe, G. 0. Sars, On some Remarkable lrorrns of Allirnal Lifo from the Great Deeps off the Norwegiari (:oust. 
11.-Itesearches on the Structure and Affinity of the Genus Brisinga, 1875, p. 101. 

Key to IIuwaiian genera of Brisinyidre. 

a. Abactinal membrane of disk and basal portion of arms punctured by conspicuous papule.. .ODINIA 
aa. No papula present.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . -. . . . . . . . . . . . . - . . . . . . .BKISINGA 
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Qenns ODINIA Perrier. 

Odinia Perrier, Ann. Sci. Nat. (2001.). t. xrx, 1885, p. 9. 

Odinia pacifica, new species. 

PI. XLIII, fig. 1; pl. XLVII, figs. 1, la-d. 

Rays 17. R = 240 mm.; r = 13.5 mm. R = 17.7 r, approximately. Breadth of ray at base, 7 1nm.; 
at widest part of genital expansion, from 8 to 16 mm.; midway along ray, about 6 mm. Rays united 
a t  base, by marginal plates, for a distance of 7 to 8 mm. from margin of disk. 

Rays elongate, slender, fairly narrow at base; often swollen considerably just beyond the base 
into a prominent ovarial inflation, the tumidity of which is greatest abactinally. In  some cases the 
swelling is nearly absent, but in others it is very prominent, resembling a big gall. The latter is 
probably artificial, having been produced when the creature was thrust into alcohol. Beyond this 
portion the ray is ;cry slender and gradually tapering, the ambulacral ridge being clearly visible 
through the thin ahactinaI membrane. Ray is roughly equilaterally triangular in section, the corners, 
of course, being well rounded. 

Disk of fair size, circular, with rather high sides, so that abactinal surface, which is slightly con- 
cave, is raised above base of rays. Margin rounded. Abactinal surface and sides covered with rather 
robust, irregular plates, close-set, in the integument. Plates scattered in central portion of disk. 
Between the plates are large papular pores. Papulte single (one to a pore), large, vermiforn~, numerous. 
Plates irregularly convex abrtctinally, and surmounted by 1 to 3 short, round-tipped, untapered 
spinelets (0.50-1 mm. long). Scattered among these are nulnerous minute, crossed pedicellarite. The 
spinele& are so small that they give scarcely more than a roughened appearance. They are longer on 
the sides of the disk, but there do not exceed 1 mm. in length. Numerous spinelets bear several of 
the microscopic pedicellariz on their sides. Genital region, at base of ray, covered with thin mem- 
brane under which are various sized, very irregular, small, loosely imbricating plates, which increase 
in size as they recede fro~n disk, the largest plates being in outer part of genital region. Between the 
plates issue numerous single and general1 y distributed papu l~ .  The.genita1 region is crossed by rather 
irregular bands of small imbricating ossicles, which are more prominent than those just mentioned. 
These cross ribs are about 5 mm. apart and there are about 6 or 7 of them. They bear a few scattered 
slender needle-like spinules. On proximal third of the inflatable portion of genital region the bands 
are usually very irregular or interrupted; the plates are generally less prominent, and spines are few 
and irregularly distributed, there being none on sides of ray. On the more prominent parts of each 
rib, in the mid-genital region, are 5 very slender spinules on either side, and 2 or 3 others in tho mid- 
dorsal region shorter than the rest. The 3 lateralmost spinules are much the longest (4  to 5 mm.). 
All are covered with membrane beset with numerous minute, crossed pedicellari~e. (Usually about 
half the spinules have lost the membrane entirely.) Membrane between the spiniferous ribs closely 
beset with minute pedicellarise like those of disk and spines: These, in fact, extend the yhole length 
of ray, and upon the adambulacral plates. Beyond, or distally from the genital region, the abactinal 
surface of ray is covered with thin translucent membrane beset with very numerous, scattered micro- 
scopic, cross pedicellaria., which often show a tendency to collect in irregular clusters or bunches. 
The transverse ribs of the genital region are here represented by prominent lateral keel-like ridges, 
consisting of 5 plates fused together. The missing dorsal portion between two ridges of either side, 
i. e., that portion which would complete the transverse rib, is reduced to an indistinct line of rudi- 
mentary plates, only visible when the membrane is quite dry. The lateral ridges are often not 
exactly opposite on 2 sides of a ray. They are5 or 6 mm. apart. Just beyond ovarial region, each 
bears 5 lateral spines, which are quickly reduced to 4, and on outer half of ray there are but 3. The 
outer spine, that next to adambulacral plate, is usually longest (8 to 9 mm. ), the other two nearly as 
long. The fourth or fifth when present is considerably shorter. These spines are thickly invested 
with a membraneous sheath, the end of which is often expanded into a flap. Rays are united at 
their base by lateral and adambulacral plates for about 7 or 8 mm. from disk. Beyond interbrachial 
angle the lateral or marginal plates may be seen for 15 mm., beyond which point they are only 
evident at the bases of the ribs and lateral ridges. 

Adambulacral .plates fairly prominent, forming a rounded margin to the wide furrow. Viewed 
frorn the actinal side they are broader than long (length 1 mrn. approximately). At base of ray 
height of plate as seen from side is about 2 mm. Interspaces or sutures between plates broad. Arma- 
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ture consists of a single large, perpendicular spine, which a t  about the middle of the genital inflation 
measures 4 to 4.5 inm. in length. Base of spine is cylindrical or very slightly tapering, but the distal 
half is compressed and the tip truncate, often slightly flaring. Sometimes a groove runs along outer 
part of spines; or two parallel grooves are present. Less commonly the tip is bifid for a millimeter. 
Beyond genital inflation the spines rapidly become much slenderer and tapering, the chisel-like 
character being lost; and on the outer half of ray they are quite delicate and about 2.25 to 2.5 mnl. 
long. The outer side of large spines is covered by membrane, beset with numerous microscopic pedi- 
cellaris, which are also present on outer face of the adambulacral plates. Furrow side of both spines 
and plates is devoid of pedicellari~. The smaller spines bear a flap of membrane beset with numerous 
pedicellariae. 

Actinostome wide, its diameter 15 to 18 mm. (diameter of disks 27 to 30 mm.). Peristomial 
membrane thin, semitransparent. Mouth plates with lateral process extending across mouth of 
ambulacral furrow and meeting a similar expansion from the opposite plate, thus roofing over the 
proximal end of the radial nerve. The two processes, which are a t  the inner end of their respective 
plates, sometimes, but not usually, ankylose. A small spinelet is borne on the end of this lateral 
process. Three other subequal, short, round-tipped mouth spinelets are present pn the free (actino- 
stomial) margin of each plate, the inner at a distance nearly equal to its own length from the median 
sutural line. All bear near the tip a small tuft of minute pedicellaris attached to an insignificant 
membrane. On actinal surface at aboral end of plate is a single spinelet similar to but a trifle larger 
than the marginal spinelets. The furrow margin bf each mouth plate is deeply excavated to accom- 
inodate the first pair of tubo feet. 

Madreporic body rather small, subtubercular, situated on the rounded margin of the disk. Stri- 
ations few, coarse, radiating. 

Color in life, yellowish pink. 
Localities: Type (no. 21190, U. S. National Museum) from station 3828, south coast of Molokai 

Island, 319 to 281 fathoms, broken shells and gravel; bottom temperature, 43.S0 F. Taken also a t  
station 3992, vicinity of Kauai Island, 528 fathoms (approximately), fine gray sand and mud; bottom 
temperature, 39.6' F. ; 2 specimens in all. 

There are four other known species of this genus, all from the Atlantic: Odinia elegans Perrier, 
0. rohs tu  Perrier, and 0. senlicoronala Perrier from off the coast of Morocco, and 0. pandinu Eladen 
from the Farije Channel. 0. pacijcn is thus the first member of the genus to be taken in the Pacific 
Ocean. I t  approaches, most nearly, 0. pandina and 0. robusta, but is less spiny than either of these 
forms, although quite as large. The skeleton of the basal portion of arms and disk is well developed. 

The depth given for the second station a t  which this species was captured is probably too great. 
The trawl encountered a soft, muddy bottom, and it was estimated that the net was dragged at depths 
between 600 and 400 fathoms. 

'Genus BBISINGA Asbjprneen. 

Brimnga Asbj~rnsen, Fauna Litt. Norvegise, 1856, Andet Hefte, p. 95. Type Br@inun endecacncmolr AsbjBmsen. 

Key to ITawatian species of Brisingu.. 

a. Adambulacral armature prominent, crowded. Lateral spines stout and long. 
b. Rays 14. Disk large; annular ridges very numerous, close together; 2 or 3 prominent actinal 

adambulacral spines.. .......................................................... .panopla 
bb. Rays 9. Disk st~lall; annular ridges not so numerous, or close together ................ .alberti 

aa. Adambulacral armature much less crowded. 
b. Rays 15. Size large; disk large; annular ridges not very numerous, nor close together ' 

.............................................................................. mmmannt 
bb. Rays 10. Disk rather small, thin. Rays delicate, spines weak. Annular ridges rather close 

together, numerous and prominent. Prickles absent from abactinal membrane of rays. 
fragilis 

Brisinga panopla, new species. 

P1. XLIII, flg. 3; ~ ~ . , x L I v ;  pl. XLV, flg. 8; p1. XLVII,  flgs. 2,2u-f. 

Rays 14. R = 236 mm., approximately; r = 13 mm. R = 18 r approximately. Depth of disk, 
7 mm.; breadth of ray at base, 7 mm.; breadth at widest part of genital inflation, about 10 mm.; at 
middle of ray, 6 mm. 
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Rays very long and rather narrow. Genital inflation extensive though not prominent. The 
genital region extends to about two-fifths or one-half the length of ray. Ray subcylindrical at base, 
very gradually and but slightly widening along the genital inflation; then even more gradually taper- 
ing to the long, very attenuate extremity. , Slightly to markedly depressed on basal region; subtrian- 
gular beyond genital region, with a broad median ambulacral ridge, due to the collapsing of this 
abactinal membrane on the ambulacral ridge. Disk large. Lateral arm-spines long and rigid. Disk 
rather large, subdepressed, but the abactinal surface raised above base of rays, the margin being 
rounded. Abactinal membrane thin, closely beset with delicate, small, sharp, distinctly spaced 
prickles about 0.5 mm. in length. Scattered among the prickles are comparatively few microscopic 
pedicellariz, together with almost exactly similar but very much larger pedicellaria. The two dis- 
tinct sizes are very characteristic of this species, the larger not being found in the three following 
forms. Interradial plates inconspicuous, with several small tubercles. The abactinal membrane of 
rays is thin and translucent. The inner part of ray is crossed by numerous (35 to 49) transverse, 
annular ridges, rather closely placed, which extend 10 to 20 mm. beyond the limits of gonads. These 
ridges are flexuous and often very irregular. They are placed opposite, or correspond to each adambu- 
lacral plate (beyond the eighth), although occasionally a plate will be skipped. Frequently 2 or more 
neighboring ridges'are joined near the radial line, and thence prolonged to the opposite side as a singlo 
ridge, corresponding to what would ordinarily be the interspace. The ridges are narrow but promi- 
nent, and are composed of many elongated ossicles imbricated end to end, the sutures between which 
are clearly distinguishable when a ray is dried. Along top of ridge are numerous small, spaced, sharp 
prickles. The thin membrane investing the ridge is covered with microscopic pedicellaria. Between 
the annular ridges the abactinal membrane bears illy defined, transverse bands of minute pedicellaris~, 
which conform to the course of the adjacent ridges. Among these rninute pedicellariz (which do not 
form prominent saccular bands) are numerous much larger pedicellaria, especially abundant on the 
sides of ray. Near base of ray the integument bears numerous scattered prickles of small size. 
Beyond gen~tal region abactinal membrane is thickly sprinkled with pedicellariz, on some rays clus- 
tered into well-defined transverse bands. Only the smaller size is present on the outer attenuate 
portion of the ray. 

Ambulacral furrow fairly wide. Adambulacral plates short (2 mm. in middle of genital region, 
1.25 mm. at base of ray). They are higher than long in basal half of genital reglon, but gradually 
become lower distad. Each ossicle is slightly concave toward the middle, so that the whole series 
might be roughly likened to the vertebral column of a bony fish. Armature has appearance of being 
crowded, and can be better understood from the figure than from description. At aboral end of each 
plate is a slender, delicate spinelet 2 mm. in length, directed across furrow, reaching and often 
touching its neighbor of opposite side. External to this, on aboral edge of plate, is an oblique trans- 
verse series of 2 or 3 spines, 2 on some plates, 3 on others, these two numbers often but not always 
alternating. When there arc 3 spines (4 counting the furrow spinelet) that next to the furrow spinelet 
(near base of ray, at least) is delicate, about equal in length to tfie former and likewise directed across 
furrow, but farther along the ray it becoines larger and upright. This spinule is absent from those 
plates which have only 2 actinal spines. The next two spines are the same on all the plates. The inner 
is about 4 to 4.5 mm. long, sharp, slender, and upright. The outermost is fully twice as long (9 mm. 
in middle of genital region, even 10 mm. on some arms) and the base occupies the greater part of 
artinal surface of its plate. This spine is sharp, slender, and tapering, and like the others, is invested 
by a thin membrane extending beyond the tip in a short vermiform flap, the whole length of the spine 
being closely beset with minute pedicellariq. The other 2 or 3 actinal spines are crowded a t  the tips 
and to a less extent along their length with the larger pedicellarice also. Near adoral margin of plate 
in a longitudinal line with the innermost actinal spine (the one which is frequently absent) is a deli- 
cate spinelet, shorter than the furrow spinelet, directed upwards or backwards, and like it beset with 
a cluster of the larger pedicellariz. Actinal and later21 faces of adambulacral plates covered with 
scattered pedicellariz of the two sizes, all of thern being very deciduous. As is usual in this family, 
the spines are characterized by rather prominent longitudinal ridges or flutings, which are especially 
marked in the largest actinal spines. The series of the latter gradually ~hortens toward the base of 
the ray, and at fifteenth adambulacral plate they begin to become truncate. Pro111 here they rapidly 
shorten, while the tip becomes broader and flaring, and is marked by numerous papilloc, while the 
lateral flutings of the stem end in similar peripheral papill2 on the crown. These spines are not 
precisely square-tipped, but are cut obliquely so that the summit slopes toward the furrow. 
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The lateral spines begin at about thirteenth or fourteenth adambulacral plates, and are articulated 
to lateral plates at the extreme ends of the trarisverse annular ridges. Consequently the lateral spines 
are opposite nearly all of the adambulacral plates, to a dorso-lateral process of which they superficially 
appear to be articulated. Beyond genital region and annular ridges the lateral spines continue as 
closely spaced for a while, but on the outer third or fourth of ray they are opposite every alternate 
adambulacral plate, with a few irregularities. Lateral spines are long throughout ray, but longest at 
about the middle (11-12 mm.). They are covered with lnembrane beset with minute pedicellari~. 
Between the first lateral spine and the disk are about 10 to 12 lateral plates, free from the adjacent 
adambnlacrals, and irregular as to position and shape. 

Actinostome large, measuring 18 mm. across. Mouth plates inconspicuous, excavated on the 
margin toward farrow, and with a lateral prolongation extending into mouth of ambulacral furrow. 
Armature consists of a delicate spinelet about 1.75 mm, in length situated on niargin toward actinos 
stome, and another similar but stouter spinelet on tip of the lateral prolongation and directed across 
furrow. Both have a thin membranous investment expanded at end and covered with minute 
pedicellarike (smaller size.). On actinal surface, near outer end of each plate, is a stont pointed spine 
about 4 to 5 mnl. in length, invested in a inembranous sheath which is continued beyond the tip as 
a long verrnifor~n sacculus covered with nlicroscopic pedicellaril-e. The spines of companion plate- 
stand close together and are directed over actinostome. They are the representatives of the truncate 
spines of the followi~ig ada~nbulacral plates, the first 5 or 6 of these having long saccular prolongations 
a t  the tips. At base of large actinal mouth spine are 2 slender spinelets, one (2 mm. in length) being 
longer than the other. Both are directed across the furrow and bear pcdicellarise. 

Madreporic body small, sub-tubercular, situated on the margin of the disk. 
Color in life, salmon pink, yellowish in tone; in alcohol, bleached ashy. 
Variations: A speci~nen (one arm) from 4178 has quite definite abactinal saccular cross bands of 

pedicellari~e, inore pro~ninerit than in type, beyond the genital region. A specimen from 3828 ig  

remarkable in having a dorso-lateral line of ossicles, on either side of the ray about 4 or 5 mm. above 
the upper margin of the ada~nbulacral plates, which extends nearly to the extremity of the genital 
region. This series of ossicles crosses and connects consecutive transverse annular ridges. 0-n one 
ray these are absent. There is no disk preserved, and the specimen is otherwise badly mutilated, but, 

fairly typical except in the character just cited. 
Localities: Type (no. 21191, U. S. National Museum) from station 4177, vicinity of Niihau ~sland,  

451-319 fathoms, gray sand and globigerina; bottom temperature 41'. Taken also at station 4178, 
319-378 fathoms, coral sand, roclrs, and pebbles (same locality) ; station 3828, south coast of Molokai 
Island, 319-281 fathoms, broken shells and gravel; station 3992, vicinity of Iiauai Island, 528 (approxi- 
mately) fathorns, fine gray sand and mud; 4 specilllens in all. 

This species is quite distinct from any other Hawaiian form, and is characterized by the numerous 
annular ridges of the arms and by the allnost entire absence of prickles from the abactinal ~neinbrane. 
The armature of the adanlbulacral and mouth plates, figured in detail, will also furnish additional 
characters. As compared with the following species, the disk is much larger, the rays more numerous, 
the annular ridges Inore numerous, and practically every detail of armature different, as shown by the 
uccompanying figures. Brisitzgcl pnnol~la sliows relationship with B. multicostata Verrill, and B. 
cricophora Sladen, both from the Atlantic, but differs from these species in the details of its structure. 

Brisinga alberti, new species. 

PI. xr,v, flgs, 1,2; pl. XLVI, flgs. 2,s ; pl. XLVII, flg. 4, 4a: pl. XLVIII, flgs. 1, lw. 

Rays 9. R=230+mm.; r = l l  mm. R=about 23 r. Breadth of ray a t  base, 6-7 mm.; at widest 
part of genital inflation, 8.5 mm.; at middle of ray, 5.5 mm. 

Rays long and rather narrow, depressed in genital region, which is only very slightly inflated, and 
which extends about half itllc total length of ray. Ray gently tapering to an elongate and extremely 
attenuate extremity. Beyond genital region it is subtriangular in section, with a broad truncate 
median carination, due to the collapsing of thin abactinal nlembrane on the a~nbulacral ridge. Disk 
small. Lateral spines very long. Disk much smaller than that of B. pnnopla, depressed, the abactinal 
surface being on a level with base of rays. Abactinal membrane rather thin and densely crowded 
with small, sharp, tapering, delicate, skin-covered spinelets, 0.75 mln. in length. These are thickest 
and stoutest in center of disk. Membrane covering plates and spinelets bears scattered ~nicroscopic 
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crossed pedicellaria. Interradial plate is conspicuous, confined to lateral wall of disk. ~bact ina l  
membrane of rays thin and translucent. Basal half of each my crossed by 25 to 32 transverse, 
annular ridges, equidistantly placed, and not nearly so close together as in B. punopla. These ridges, 
which begin a t  the very base of ray, are narrow, prominent, and irregular. They are placed, 
roughly speaking, opposite alternate adambulacral plates, although there are irregularities in this 
respect. Occasionally 2 or more neighboring ridges are joined irregularly in the median radial line 
and variously prolonged to opposite side as a single ridge or as 2 ridges. These annular ridges, as in 
other members of the genus, are composed of slender ossicles, imbricated end to end, which bear 
rather widely separated prickles and microscopic pedicellariae. Membrane between ridges is beset 
with minute prickles, quite numerous at base of ray, but gradually disappearing until they are 
practically absent beyond middle of genital region. Besides these, there are transverse bands of 
microscopic pedicellariae, more or less interrupted on the median radial line. On outer part of ray, 
beyond genital region, the pedicellariae may be ecattered, or gathered into Inore or lees definite 
transverse bands. 

Ambulacral furrow fairly wide. Adambulacral plates short and low in genital region (about 2mm. 
long). They are longer than high, about as broad as long, and are sharply concave toward the cen- 
ter, as in other species of the genus. Armature recalls that of the preceding species in general features. 
Furrow spinelets are 2, delicate, slender, the aboral situated on the aboral margin of plate, well within 

' furrow; the adoral, very near but not exactly on the adoral edge, slightly more actinad than the aboral 
spinelet. Aboral spinelet measures about 2 mm. in length, but on outer part of ray becomes slightly 
longer. Near base of ray adoral spinelet equals the aboral in length, or is slightly longer ( 3  mm.), 
but distad is somewhat shorter. Rarely a second and shorter spinelet is placed just above the adoral, 
in furrow. All these are sheathed in membrane, which sometimes extends beyond the tip and is 
covered with microscopic pedicellariae. On alternate plates (or less often) the aboral furrow spinelet 
is lacking. Actinal spines 2, in a slightly obliqne transverse series along aboral margin of plate in a 
line with the aboral furrow spinelet (when that is present). In  basal portion of some rays there may 
be 3 artinal adambulacral spines. The inner spine, which is much smaller than outer, measures about 
5 mm. in length in mid-genital region. The outer spine, articulated to aslight boss on plate, is slender 
and needle-like and attains a length of 15 or 16 mm. at outer part of genital region. Both spines are 
invested in membrane, which is prolonged beyond the tip and is closely crowded with n~icroscopic 
pedicellariae. Beyond genital region the adambulacral plates are longer and slenderer. There are 
usually 2 furrow spines, the aboral the longer, and but 1 actinal spine. On plates adjacent to which 
there is a long lateral spine (usually alternate plates), this actinal spine (which represents the outer 
long spine of the basal region of ray) is shorter (about 4-8 mm., according to position) ; but on altqr- 
nate plates (between lateral spines) it is very long and slender (9-14 min., according to position). 
Eight or 9 of the outer actinal spines a t  base of rays are peculiarly modified, as in I3. panopla, B. cri- 
cophora, and B. mmulticostata. These spines are short (4-8 mm.) and robust, with fluted sides and an 
expanded, truncate, papillose summit, somewhat resembling a composite flower. They decrease in 
length toward the actinostome, the first 1 or 2 spines being usually clavate, acute. I n  the other direc- 
tion they pass insensibly into the slender pointed variety. Actinal and lateral surfaces of adambu- 
lacral plates are covered with scattered pedicellariae. 

Lateral spines begin a t  about the eighth or tenth adambulacral plate and are articulated to lower- 
most plate of the annular ridges. These lateral plates are a t  first free from the adambulacrals, but on 
the outer half of the rays appear to be firmly fused thereto. At base of ray the lateral spines are about 
8 mm. long and gradually increase in length until, in the mid-genital region, they are 15 mm. long. 
This length is kept up to very near the tip of ray, when they abruptly shorten. Lateral spines are 
invested with a membranous sheath extending beyond tip in a short vermiform sacculus and closely 
beset with microscopic pedicellariae. The rays are united a t  base by first lateral plate of either ray. 
These are rather massive and are articulated also, in the direction the disk, to the interradial plate, 
which forms an elbow projecting outward slightly in the interradial angle at a level with the lateral 
plates. ,Lateral plates in basal part of genital region few and irregular as to form and arrangement. 

Actinostome not so large in proportion to disk as in the preceding species (about 11 mm.). 
Mouth plates deep!y excavated.on ~nargin toward furrow (hour-glass shaped). There is the usual 
prolongation, which is not so pronounced as in some specl'es, extending from inner furrow corner of 
plate into the mouth of f u ~ o w .  Spines numerous. Armature as follows: (1) A short, slender spinelet 
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(1.5-2 mm. long) on margin toward actinostome and near median suture; a similar spinelet on the 
lateral prolongation, pointed over furrow. Both bear numerous microscopic pedicellariw. (2) Along 
actinal face of plate a curved longitudinal row of 4 tapering spines and spinules extending outward 
from the inner marginal spine. The third from the outer end is longest (4 m~n.) ,  and thence they 
diminish in length toward either end of series. All are invested with membrane and bear the usual 
mic~oscopic pedicellarie. Usually these spines stand erect, but occasionally the outermost is directed 
over the furrow. 

Madreporic body circular, subtubercular, 2 mm. in diameter, and situated at the edge of the disk 
on curvature uniting lateral and abactinal surfaces. I t  is situated on the upper arm of the interradial 
plate, which is more prominent than the others, and is covered densely with spinelets like those of 
remainder of abactinal surface. 

Color bleached ashy in alcohol; probably salmon pink or red in life. The writer does not 
recollect any member of this family taken during the Hawaiian cruise which departed from this tint. 
No color is recorded for this species, however. 

Variations: A specilnen from 3992 has, at base of ray, a third furrow spinelet situated just aborally 
to'the usual adoral spinelet, and less commonly there may be a group of 3 in this position. Similarly 
there may be 2 aboral furrow spinelets, one situated above the other. The aboral spinelet, which is 
often typically absent on alternate plates, seems very seldom lacking in this specimen. On the outer 
part of ray the armature is arranged like that of type, although rarely 2 adoral furrow spinelets are 
present. In other respects this specimen is fairly typical and does not appear to be a different species. 

Localities: Type (no. 21192, U. S. National Museum) from station 4177, vicinity of Niihau Island, 
451-319 fathoms, gray sand and globigerina; bottom temperature, 41'; 4 specimens. Taken also at 
station 3992, vicinity of Icauai Island, between 400 and 500 fathops; fragments. 

This species is characterized by its small disk, extensive genital region, with rather widely 
separated genital coste; by the very long lateral and actinal adambulacral spines, and by the armature 
of tlie adalnbulacral and mouth plates. I t  is a constantly 9-rayed form, and presents some resem- 
blances to B. cricophora Sladen from 390 fathoms, northwest of At. Thomas; Virgin Islands. I t  is, 
however, widely different from this form in its much smaller disk, fewer ray* (11 in cricophora), and 
in the details of its armature. While B. alhe~.ti resembles the preceding species in the more general 
features of the adambulacral armature, it  is at once separable on account of its smaller disk, fewer 
rays, fewer and more widely separated genital costw, and numerous other details,sliown in the 
accompanying figures. 

Named for my father, Dr. Albert I<. Fisher. 

Brisinga evermami,  new species. 

PI. XLIII, 06. 2; pl. XLV, fig. 4: p1. XLVII, flg. 3; 111. xLvI11, figs. 2, 2a-c. 

Rays 15. It =at  least 270 111117. (ray-tip gone) ; r = 15 mm. R=about 18 r. Breadth of ray at 
.base, 6 mm.; at widest part of genital inflation (70 mm. from disk) 8 or 9 mm.; at distal limit of 
genital region (100 lnm. from disk) 6 mm. 

Rays long and slender and somewhat contracted at base. Thence they widen quickly hut evenly 
into the slightly inflated genital region, which is depressed when the ray is straight. Genital region 
maintains a fairly uniform width nearly to its distal limit, when ray gradually and evenly begins to 
taper toward the long and attenuate extremity. Portion beyond genital region is more or less 
depressed in its proximal fourth, but is marked by the usual truncate carination of ambulacral ridge 
on its outer three-fourths. Disk large. Costal ridges of arms rather widel? separated. Lateral spines 
long. 

The disk, which is ltlrge, has been somewhat mutilated, but its essential characters remain intact. 
Abactinal surface is raised but slightly above the bases of arms, and is beset with very short, sharp 
prickles, distinctly spaced but closely set. Each prickle is invested with a thick membranous sheath, 
so that it appears papilliform. Around b~ses  of prickles are numerous crossed pedicellariw. Each 
spinelet is borne on a slight boss of its plate, and near the border of disk where prickles are shorter 
each of these slight tubercles may bear a group of 2 or 3 prickles. Surrounding anal opening is a com- 
pact group of stout, tapering, sharp spinulty, the longest 2 mm. in length and all membrane-invested. 
Some of the papillrr! of general surface appear truncate, especially toward center of disk, but the 
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invested prickle is always sharp. Interradial plates nearly naked, expanded and spatulate a t  upper 
end. Below they narrow and bend outward in a slight elbow, expanding a bit on the interbrachial 
angle to  form 2 distinct condyles for the articulation of proximal marginal plate of each adjacent ray. 
The interradial plate is marked by a shallow longitudinal sulcas or occasionally by two lateral sulcuses, 
and a central low ridge. Abactinal membrane of rays thin and translucent. The basal two-fifths of 
ray, occupied by genital region, is crossed by 32 to 38, usually about 35, transverse, calcareous annular 
ridges or costa. These ridges begin very nearly a t  the base of the ray, where they are much closer 
together (1-2 mm.) than over outer two-thirds of genital region (3-7 mnl.). Ridges are narrow and 
prominent, composed of imbricating calcareous rods which appear very firmly ankylosed, although 
sutures can usually be distinguished. These ossicles bear numerous microscopic pedicellari~, and a 
longitudinal row of num.erous, distinctly spaced, sharp, prominent prickles, which are absent from 
the lateral plates adjacent to  each alternate adambulacral. A few of the ridges are incomplete and 
extend only slightly beyond median radial line; but consecutive ridges appear never to join as is com- 
monly the case in the two foregoing species. While often sinuous in  the median radial portion, the 
ridges are fairly regular and spring from a lateral plate adjacent to each alternate adambulacral, which 
plate bears the lateral spine, and oo the outer two-thirds or three-fourths of the my, appears firfilly 
ankylosed to ik neighboring adambulacral plate. The nlembrane between ridges hears microscopic 
pedicellariE, which are arranged in 1 to 4 narrow bands, according to width of interval. These bands 
are inconspicuous, are parallel with the calcareous ridges, anti on some rays are almost entirely absent. 
Beyond genital region the pedicellariw are grouped in transverse lateral hare, ancl in  median radial 
line are scattered. There are a few tegumentary prickles at  base of ray, but these do not extend far 
beyond disk. Consequently, especially in a dried specimen, the integument of arms appears fairly 
smooth. 

Ambulacral groove has the appearance of being rather wide and shallow in the genital region. 
Adambulacral plates form a rounded margin to furrow; ~ h o r t  (2 mm. long) in genital region; about 
as high as long; conspicuously longer than in 'B. pa~~opla.  On distal portion of ray the plates, as is 
usual, are longer and ~lenderer,  and all are concave in the middle, especially toward furrow. 
Annature a? follows: (1) A slender furrow spinelet, invested with an inconspic~ious membranous 
sheath bearing microscopic pedicellariae, situated aborally on furrow margin. At base of genital 
region this spinelet is about 1.5 to 2 mm. long, and seldom exceeds 2 mm. throughout the ray. (2) On . 
the actinal surface of each plate a long slender spine articulated to a slight prominence or tubercle. 
On alternate plates this spine is often slightly longer, and placed slightly more laterally, a second 
shorter spinule (3-4 mm.) being present between it  and the furrow spinelet. Sometimes this smaller 
actinal spinule is absent, although the longer spine is nevertheless placed more to the outer side of the 
plate. Freclriently on plates with 2 actinal ~pines,  the single furrow spinelet is absent. The larger 
actinal spine measures 8 mm. near base of ray, increasing to 13 or 14 mm. a t  distal limit of the genital 
region, whence i t  again gradually becomes shorter toward tip of ray. All spines are sheathed in 
membrane, covered with pedicellariae, but the latter do not appear so conspicuous or nunierous as in 
the 2 preceding species. Adambulacral plates of distal half of arm bear but one actinal spine. On a' 
very few rays there is also but one actinal spine on most of the plates of the proximal half of the ray. 
So~rie of the actinal spines a t  base of ray appear to bear a truncate, flaring tip, but these spines are 
longer and slenderer than in either of the foregoing species. Most of them are broken so that it  is 
impossible to  deter~nine how many possess the enlarged tip. 

The lateral spines are articulated to the lateral plates, adjacent to about every alternate adambu-. 
lacral plate or those which have 2 actinal spines. Lateral spines are present beyond tenth adambu- 
lacral plate, and thence very rapidly increase in  length, so that in  mid-genital region they attain 12 or 
13 rnrn., which is increased occasionally to 15 Inm. a t  the distal limit of the costal region. Membrane 
and pedicellarice present. 

Actinostorne very large, 20-21 mm. in diameter. Mouth plates fairly large, deeply excavated on 
side toward furrow for accommodation of first tube foot. Actinal surface of plate plane. Armature 
as follows: (I)  A short epinelet (1.5 mm. long) situated on the middle of the  margin toward actino- 
stome, and a second slightly larger spinelet, on the tip of the  lateral prolongation, directed across the 
mouth of ambulacral furrow. (2) On extreme outer end of plate is a stout tapering actinal spine about 
4 or 5 mn1. long. One of the spines of two companion plates is sometimes shorter than the other. 
Except for this single spine the general surface of the month plate is smooth. All the spines bear 
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microscopic pedicellariae, which are attached to a thin membranous investment often expanded into 
a flap at  tip. 

Nadreporic body small and sub-tubercular, situated near margin of disk, at inner edge of 
interredialplate. 

Color in alcohol yellowish white; in lifevery probably salmon-red or pink. 
1,ocality: Type (no. 21193, U. S. National Museum) from station 3992, vicinity of Kauai Island, 

between 400 and 500 fathoms, fine gray sand and mud, bottom temperature 39.6'; 1 specimen. 
This species is characterized by the large disk, 15 rays, well spaced and well developed genital 

cost=, which are fairly regular and about 35 in number; by the absence of prickles from the integu- 
ment, except at  very base of arms; by the armature of the adambulacral nlates andof the mouth dates. 

Named for Dr. Barton Warren Everlnann. 

Brisinga fragilis, new species. 

P1. XLVI, flg. 1; pl. XLVIII, flgs. 3, 3a-c. 

A constantly 10-rayed species, smaller than any of the preceding Brisingas, and with less conspicu- 
ous spines. Some of the characters, especially the armature of the adambulacral plates, are subject to 
considerable variation. The specimens c2n be divided into about 5 groups, on account of certain small 
differences which are certainly not specific in character. The group with the largest number of 
specimens has been considered the typical form, aud the others are referred to in the following 
description as " variation a, 6, c, and d," merely as a method of systematizing the diagnosis. 

R=171 mm.; r=7.5 mm. R=23 r. Breadth of ray at base4 mm.; at widest part of genital region 
(40 mm. from disk) 7 mm.; at last annular ridge 4.5 mm. 

Rays long and slender, rather more inflated in the genital region (which is often quite depressed) 
than are those of the preceding species. Rays very narrow at base and loosely articulated to disk. 
They gradually expand in genital region, the widest part being about one-fourth distance from base 
to tip. Outer part very gradually tapering to an attenuate extremity. Annular ridges extend about 
one-half length of ray, and beyond them the integument is exceedingly thin and delicate. Annular 
ridges narrow and very prominent. Integument of arms devoid of prickles. Disk small. Lateral spine 
delicate, shorter than in preceding species. 

Disk small and depressed, the abactinal surface being about even with base of arms. ~ntegukent 
crowded *ith small, illy defined, roundish, subtubercular plates, surmounted by one or two spiculiform 
spinelets, quite small and covered with thin membrane. Around base of each of these spinelets are 
scattered a few minute pedicellarise. The plates are more crowded about the eccentric anal opening, 
the spinelets immediately surrounding which are larger than the rest. Each spinelet appears to end 
in 2 or 3 minute points. Interradial plate small. Closely united with it are the proximal marginal 
plates of either adjacent ray, the three plates forming a rude letter Y reversed. The upper, unpaired 
bar represents the interradial plate, and the diverging arms the marginals, set at a lower level and 
closely fused with the interradial. The outer ends of the 2 diverging bars form a double condyle for 
articulation with the second marginal plate of each my. The three plates appear superficially as one, 
and their exposed surface is slightly concave and wholly devoid of spinelets. 

Abactinal membrane of rays thin and translucent and entirely free from integumentary prickles. 
Basal half of ray is crossed by from 24 to 28 annular carinations or calcareous ridges, rather thin but 
prominent. Even in the same specimen there is considerable difference in the number of ridges on 
the several rays. What might be called primary cosb are usually opposite each alternate adam- 
bulacral plate; but on arms with more than the usual number of costae the ridges may be opposite 
2 or 3 consecutive plates, then skip one, and so on. In  addition to the 24 to 28 ridges, which extend 
completely from side to aide of ray, there may he an inconspicuous rudimentary ridge between them 
on the median line, and not reaching the adambulacral plates of either side. These incomplete ridges, 
which are usually quite short, do not have any regularity of occurrence. On some rays they are 
totally absent; on others there is one for about every third intercostal space. Occasionally a primary 
ridge does not extend wholly across the ray, and all are rather irregularly sinuous in the median line. 
The plates which compose the annular ridges are compressed, and bear along the keel-like summit 
distinctly spaced, spiculiform spineleta with swollen bases and very sharp points. There are numerous 
microscopic pedicellari~, also, along sides of these ossicles. Membrane between ridges bears one or 
two narrow transverse bands of lnicroscopic pedicellari~. Thcsc bands are continued beyond the 
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costal region, oneopposite each adambulacral plate, throughout ray. Variation d: One specimen from 
station 4131 has more numerous annular ridges, 35 to 40. The difference is solely due to the greater 
number and prominence of the secondary ridges, which practically occur in each intercostal space, and 
rearh nearly or quite to the adambulacral plates. They differ from the primary ridges in that there 
is no larger (infero-) marginal plate joining the slender ossicles with the corresponding adambulacral 
plate. The secondary ridges are therefore never fused with the adambulacral plates, a small free 
space always intervening. Variations a and 0: Secondary cosb  very few and rudimentary. Bands 
of pedicellari~ in intercostal spaces are prominent and saccular, and the ridges are also invested in a 
soft membrane covered with minute pedicellaria. Primary costze, 18 to 26. 

Ambulacral furrow wide and shallow. Adaulbulacral plates (1.6 to 2 mm. in length) are about 
twice as long as wide (in the middle) and rather more than twice as long as high (seen from side). 

' Plates constricted in middle, but especially concave on the furrow face. Armature, especially the 
furrow spinelets, somewhat variable in arrangement and number. The typical form will be first 
described, and then the several variations. Armature in type and similar specimens is simplest of all. 
There is but one furrow spinelet situated near the adoral end of the plate, except on the 6 to 12 
proximal plates, where an exactly similar spinelet is present on. the extreme aboral end. Both 
spinelets, which are directed across the furrow, are about 1 to 1.25 mm. in length, are invested in a very 
thin membranous sheath expanded at  the tip, and there covered with microscopic pedicellaris. On 
the actinal surface, rather nearer to the aboral edge than to the center of the plate, is a delicate and 
fragile spinule about 4 mm. in length, invested in a delicate membrane on which are microscopic 
pedicellariae. This spinule is more delicate than is usual in thi8 genus for the principal adambulacral 
spine. On account of their extreme fragility, nearly all of these spines are broken in the type series. 
Variation a: On the proximal 12 or 15 plates (basal fifth of ray) there are 2 adoral furrow spinelets, 
1 right above and slightly aborally from the other, and 1 aboral spinelet as in the type. Rarely 
there are 3 adoral spinelets at  the very base of the ray. On the next few plates, about the fifteenth to 
twentieth, the aboral spinelet is missing. On -the outer three-fourths of the ray the furrow armature 
is that of the type-1 adoral spinelet. The actinal spine is a trifle stouter and longer than the other 
specimens (7 mm. in mid-genital region). (1  specimen, station 3817.) Variation b: Resembling a; 
proximal plates with 3 furrow spinelets, 2 adorai and 1 aboral. The succeeding 2 or 3 plates lack 
the aboral spinelet. Outer half of ray as in type. Actinal spine as in type, not so stout or prominent 
as in a. On some rays the aboral spinelet extends nearly to middle of ray, and the 2 or 3 succeeding 
plates may have only 1 adoral and 1 aboral spinelet. , (2 specimens, stations 3892,4041.) Variation c: 
This is near the typical form, the only difference being that the plates with 1 adoral and 1 aboral 
spinelet extend about one-third the length of the ray instead of being confined to its immediate base. 
(2 specimens, stations 3914, 4096.) Variation d:  Multicostate form with rather stouter actinal spines 
than type. Furrow armature is practically the same as type, except that occasionally on basal third 
of ray there will be 2 instead of 1 adoraispinelet. (1 specimen, station 4131.) If the furrow annature 
is represented graphically by a common fraction, the numerator standing for the aboral spinelet, and 
the denominator for the adoral spinelet of each plate, the typical formula would be +. If the ray be 
represented by a line, the base at the left, then the proportion of plates with each type of armature 
to the whole ray in the different varieties will be about as follows: 

Type: 
1 0 0 i------i---------------------------------------------*---------------------------.--- 

1 

1 0 0. 0 i.............-.-..( rarely -IIIIIIIIIIIIII-----------.-----.----..--.---.-...--...----- 
1 2 1 
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Lateral spines are not nearly so prominent as in the preceding species. They begin at  about 
seventh adambulacral plate and are articulated to a lateral plate at  the end of er~ch primary annular 
ridge. At the base of ray the spines are about 3 to 4 mm. long; in mid-genital region 6 to 7 mm., and 
on outer third of ray 4 to 5 mm., being here slightly longer than the actinal adarnbulacral spinules. 
In  variations n and Zi the lateral spines are longer than in the type, but only slightly. Lateral spines 
membrane-covered and beset with minute pedicellarile. 

Actinostome rather large, 9 mm. in diameter. Mouth plates fairly prominent, not deeply excavated 
toward furrow, nor is there a prolongation of the inner furrow corner of plate as is usua.1 in this genus. 
Each plate has a slightly curved edge toward actinostome, and rises gently toward medium suture, 
which is conspicuous. Armature as follows: (1) .A marginal series of 3 short spineleta on edge toward 
actinostome. These spinelets are I .5 mm. long, and the lateralmost is directed across mouth of furrow. 
If a line is drawn froni outer furrow corner to inner suture corner of each plate, it would pass (usually) 
through the bases of 3 spinelets which stand on the actinal surface, the outermost on the very edge of 
plate and often directed across the furrow. The innermost of the series stands in center of plate and 
is stoutest but scarcely longer than marginal spinelets. Median fipine of this group, which occasionally 
stands on the slightly excavated furrow margin, is slender and longer. All spinelets have an exceed- 
ingly delicate membraneous sheath, beset with comparatively few pedicellarice. In  variation a the 
actinal spinelets form a more transverse than diagonal series. 

Madreporic body of fair size, subtubercular, being much larger than interradial plate, just adcen- 
trally to which i t  is situated. Striations coarse, irregular. 

Color in life, coral red to light salmon pink. 
Localities: Type (no. 21194, U. S. National Museum) taken. from station 3824, south coast of 

Molokai Island, 322-498 fathoms, coral rocks, broken shells; bottoln temperature, 49.5-41.5'. Typical 
specimens also from the following localities: Stations 3865, 3910, 3920, 4090, 4166. 

Record of localities. 

Station. Locality. I Depth. 1 Nature of bottom. 

1 

......... 3817.. .... Sontll const of Oahu ................................ .:.. 
3866... ... Northeast approach to l'ailolo channel, between Maui and 

Molokai. 
3892.. .... North coast of 3lolokai ......................................... 
3910. ..... South coast of Oahn ............................................ 
3914.. ......... do.. ................... ... ................................... 
39'20.. ........ .do.. ......................................................... 
4041.. .... West co~bst of Nawaii ........................................... 
4090.. .... Northeast approacli to I'ailolo channel. ........................ 
4031. .......... do ........................................................... 
4096.. ........ .do.. ......................................................... 
413f ...... Vicinity of Kailni .............................................. 
416,. ..... Viciniti of ~ i r d  Islu~ld ......................................... I 

Conrse lava corn1 sand shells. 
Fine volca~;ic aand, roc'ks. 

Fine gray sand. 
Fine gray sand and mud. 
Gray aand and mud. 
Gray sand broken shells. 
Gray mud' foraminifera. 
Fine gray band. 

Do. 
Do. 
Do. 

Coral aand, rocks, foraminifera. 

This is the com~nonest Brisinga in Ilawaiian waters, and seems quite distinct from any for111 
heretofore described! I t  is related more or less closely to U .  exilis Fisher from off the California coast. 
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EXPLANATION OF DESCRIPTIVE TERMS. 

The tebhnical terms in starfish descriptions are rather numerous. On account 
of the large number of new forms in the Hawaiian collections, it has been necessary 
to give rather thorough descriptions, more especially as certain of the species belong. 
to new and often obscure genera. The following glossary is supplied for students 
ut~acquainted with starfishes: 
abactinal, pertaining to the dorsum or back, as opposed to actinal. 
abactinal area, usually used in speaking of the abactinal paxillar area of phanerozoniate species. 
actinal, ventral, used in speaking of the surface on which the mouth opens. 
actinal intermediate plates, plates paving the actinal surface, between the inferomarginal and adambula- 

cral plates. 
actinal interradial areas, actinal area of disk, paved with actinal intermediate blates. 
actinolateral membrane, membrane uniting the actinolateral spines. (PI. st, fig. 1.) 
actinolateral spines, in the Pterasteridcc the long spines articulated on the body-frame close to the adam- 

balacral plates whicli form the lateral or marginal web in Pteraxter, and support the whole actinal 
floor in TZymenastrr. See plate XL, figure 1. 

aetinostome, the opening in the actinal skeleton bounded by the mouth plates and first adambulacral 
plates. 

ndambulacral plates, plates bordering anibulacral furrow. 
ambulacralf~~rroru, the V-shaped furrow running the length of the rays, in which are the tube-feet; 

actinal in position. 
ambulacral plates, plates roofing the furrow. 
aperture pupillx, in the Pterasteridre, papilliform spines opposite the segmental apertures. (Pl. xxxvrrr 

fig. 6, ap. P. 
bivalved, see pedicellaria. 
excavate, see pedicellaria. 
j'ascioles or fasciolar grooves, grooves between special transverse ridges of the marginal plates, occurring 

over the suture between plates; usually bordered by specialized spinelets. (PI. IV, fig. 2, shows 
several fascioles cleared of spines.) 

foraminate, see pedicellaria. 
forcipiform, for$ciforn~, see pedicellaria. 
furrow, the ambulacral furrow. 
furrow spines, used sometimes in referring to the spinelets on the furrow margin of the adalnbulacral 

plates. 
ir~eromarginal plates, the lower or ventral series of marginal plates, usually very prominent in all the 

Phanerozonia. 
interbrachial arc or angle, arc between 2 adjacent rays. 
madreporic body, the more or less prominent calcareous sieve marking the external opening o,C the 

water-vascular system, situated in an interradius of the abactinal area. 
marginal platerr, the more or less promirierit plates defining the contour of the body in the Phanerozonia; 

i s w i l y  discernible in other orders. 
mouth plates, the modified innernlost adambulacral plates. 
oscv~lum or osruktl. o~ijce, the large central opening guarded by valves in the supradorsal membrane of 

the Pterasteridcc. 
papula,, the small vermiform, or occasionally compound, dermal branchirc which protrude through 

holes in the skeleton. 
ptrpular, pertaining to pupultc. 
papulurium, specialized papular area of Pontasterincc. 
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poxilb, or more correctly paxilli, rolu~nnar or hour-glass-shaped ossicles, with more or less flaring 
bases which bear at the summit a group of spinelets, usually small. Of these the marginal series 
is usually different from the rest, and divergent, so as to cover the intervening epaces between the 
palillre. These grade into unifornily granulated plates by many transitional forms. (See P1. 111, 

fig. 3a, 3d.) 
pedicellarin, the curious little pincer-like structure occurring in great numbers on some species of star- 

fishes. In  some families they are apparently absent. They may be classified as follows: 
a. Sessile: without a special basal piece. 

1. Incipient or pseudo-pedirellarioe. The jaws do not spring from a specialized depression or 
foramen. 

In. Simply a group of opposable spinelets; spinijorm. (PI. 11, fig. 4, ped.; P1. IX, fig. la.) 
lb. The spinelets more or less specialized, and on separate plates, arranged in little combs; 

pectinate. (PI. x, fig. 3.) 
lc. With 2 or 3 specialized jaws. (e. g. Luidia, P1. x v ~ ,  fig. 1.) 

2. Tong-shaped or alveolar pedicellarire. The jaws spring from a specialized pit or foramen. 
2a. The jaws have no specialized depressions into which they fit when opened. The jaws 

are higher than wide, usually spatulate (pl. xvr, figs. 3, 4, 4a; pl. xxv~ ,  fig. lb) ;  
foraminate. 

2b. The jaws are low and wide, with no specialized depression into which they fit when 
opened. Pedicellari~ are mere slits, or resemble a miniature bivalved shell (pl. 
xxw, fig. 5; pl. xxv11, fig. 2a; pl. xxx~rr, fig. 1) ;  bivalved. 

2c. The jaws, when opened, fit into a specialized depression (pl. xxvr~,  fig. 1; pl. xxxr, figs. 
2aJ 4a, 4b) ; excamte. 

b. Pedunculate. Each pedicellaria consists of a basal piece and 2 jaws. 
3. The jaws are attached to end of the basal piece nearest them, i. e., the jaws do not cross 

near the base (pl. XLI, fig. 2); forJciform or "straight." 
4. The 2 jaws cross one another. (PI. XLI, figs. 3b, 4b; pls. XLVII, XLVIII); forcipijom or 

" crossed." 
peristomial membrane, the membrane surrounding the mouth. 
R or niajor radius, the distance from center of disk to tip of ray. 
r or minor radius, the corresponding interradial dimension. 
segmental nperlure in Pterasteridoe, small aperture at base of each actinolateral spine and at outer edge 

of adambulacral plate leading from nidamental cavity to exterior; guarded by the aperture 
pahilla, q. v. (Pl. x x x v ~ ~ ~ ,  fig. 6.) 

spines, spinules, spinelets, relative terms purely; the spines being the largest, providing any conspicuous 
spinous appendages are pre'esent. 

spiracula, small openings in t.he supradorsal membrane of Pterasteridoe. (PI, SL, fig. 2.) 
8uperambulacral plates, especially well-developed in the Astropectinidre, are small internal ossicles 

extending from the ambulacral plates to the corresponding inferonlarginal, or sometimes to the 
intermediate plates when the actinal intermediate areas are extensive. (Pl. 11, fig. 5f, sa.) 

superomarginul pltctes, the upper or dorsal series of marginal plates defining the' contour of the abactinal 
surface in most Phanerozonia. 

supradorsal membrarte, "the veil-like covering or external independent tissue whereby tlie dorsal 
nidamental cavity is formed in the Pterasteridoe. The iiiembrane is supported above the true 
abactinal surface of the animal by the paxilh, which consist of a long colulnnar pedicel surmounted 
by a crown of fine, more or less elongate spinelets. In the majority of forms belonging to this' 
family, fine muscular fibrous bsnds extend between the tips of the spinelets and constitute a more 
orless regular fibrous network; and the general tissue of-the supradorsal membrane which fills 
in the interspaces or meshes, is usually perforated by small contractile pores styled spiracula by 
Sam.' Sladen. 

terminal or ocuttsr plate, the unpaired plate at tlie tip of the ray. 
I?. C. R. 1903, Pt. 3-23 
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EXPLANATION OF PLATES. 
(Except where indicated otherwise, all drawings and photographs were made by the writer.) 

PLATE I. 

Fig. 1. Astropecten polyacanthus, abactinal view; enlarged to slightly over 2 diameters. 
Fig. 2. Astropecten velitaris, abactinal view; enlarged to about 12 diameters. 
Fig. 3. Astropecten pusilluh~s, abactinal view, X2. 
Fig. 4. Astropeclcn ctenophorus, abactinal view, X2. 
Fig. 5. Same, actinal view. 

PLATE 11. 

Fig. 1. Astropecten polyacanthwr. Fifth inferomarginal plate and neighboring adambulacral plates. 
The upper adambulacral plate is devoid of spines, while in the lowermost (adoral) the fur- 
row spines are standing perpendicularly, XB. la. Astropecten pol?/acnnthus. Two paxillae 
from the base of ray, X20. l h .  Paxilla from ray, about halfway to tip, X20. 

Fig. 2. Astropecten velitaris. Fifth inferomarginal plate and neighboring adambulacral plates, ~ 1 0 .  
2a. Paxills from base of ray, X20. 

Fig. 3. Astropecten ctenophorus. First 3 inferomarginal plates and neighboring adambulacral plates, 
X10. 3a. Paxillse from near center of disk, X20. 25. Second, third, and fourth supero-and 
infero-marginal plates seen from the side, X10. 3c. Tenth adambulacral plate, X10. 3d. 
Mouth plates; the first adambulacral shown on the right, X15. 

Fig. 4. Astropecten pusillulue. Third, fourth, and fifth inferomarginal plates and adjacent adambula- 
cral plates. a', first actinal series of adambulacral spinelets; a2, second series; ped., pedicel- 
larian apparatus, X10. 4a. Mouth plates, X10. 4b. Paxills from disk near border of inter- 
radial area, X20. 

Fig. 5. Astropecten productus. Sixteenth to eighteenth superomarginal plates, and abactinal end of 
inferomarginals, showing the large lateral spines, X5; sup., superomarginal plates. 5a. 
Paxillse near base of ray, X 10. 5b. Side view of a paxilla from base of ray, X10. 5c. Adam- 
bulacral plates from near proximal end of furrow, X8; mar., inferomarginal plate. 5d. 
Median furrow spine, X8. be. Mouth plates, X4. 5f. Cross section taken at about the 
middle of ray to show bettersthe relation of plates. ah., abactinal integument; ad., adam- 
bulacral plate; am., ambulacral plate; inf., inferomarginal plate; sup., superomarginal plate; 
sa,. , superambulacral ossicle. 

PLATE 111. 

Fig. 1. Ctenophornster hawaiiensie. Adambulacral plates, actinal intermediate plates, and lower end of 
sixth inferomarginal, X8; int. pl., intermediate plate; inf., sixth inferornarginal The spines 
have been removed froin the median adambulacral plate. la. Eighteenth and nineteenth 
s~~erornarginals, from above, to show the lateral spines on upper end of the inferomarginals, 
~ 8 .  l b .  Tip of an inferomarginal spine, much enlarged. lc. Diagram of an inferomarginal 
plate. The circles represent the articulation surface for spines. Id. Paxillse, about midway 
between median radial line and edge of paxillar area, from near base of ray, ~ 1 0 .  le. 
Median spine of furrow series (adambulacral), X8. 

Fig. 2. PdacrteropRicr cingulata. Madreporic body and neighboring paxillse, X 10. 2a. Adambulacral 
plates and inferomarginal plate? near base of ray, X7. 2b. Paxillae, edge of interradial 
area, X10. 

Fig. 3. Palaster attenualas. Adambulacral and inferomarginal plates, X5. 3a. Paxillse from a large 
specimen, bas2 of ray, X10. 3b. Paxillse from base of ray, showing usual position of spine- 
?eta, X10. 3c. Paxillae from a form with broader rays, base of ray, ~ 1 0 .  3d. A single pax- 
illa, from the side; large specimen, X10. 
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PLATE IV. 

Fig. 1. Astropecten productua. Abactinal view of one arm and parts of three others, slightly less tliari 
natural size. 

Fig. 2. Same. Actinal view of base of ray, showing mouth plates and inferomarginal armature. The 
spines have been removed from a few inferomarginal plates to show their shape, anh the 
fasciolar grooves, near1 y x 2. 

Fig. 3. Same. Abactinal view, showing lateral inferomarginal spines, nearly ~ 2 .  

I'LATK V. 

Fi:. 1. Ctenophoraster I~awaiiensis. ~bactiilal surface. Natural size. 
Fig. 2. Same. Actinal surface. 

PLATE VI. 

Fig. 1. Ctenophorastrr hawniiensis. A portion of disk and base of rays enlarged to a trifle over 2 
diameters. 

Fig. 2. Same. Actinal view. The actinal intermediate platcm are cleared of spinelets in one interradius. 

PLATE VII. 

Fig. 1. Pailaateropsis cingulnta. Side view of an arm, enlarged nearly 2 diameters: 
Fig. 2. Same. Two immature individuals, slightly larger than natural size. 
Fig. 3. Same. Abactinal view of adult, slightly larger than natural size. 
Fig. 4. Pailaster altenuatus, slightly larger than natural size. 

PLATE VIII. 

Big. 1. Pailaster attenuatua. Mouth plates and actinal intermediate areas, enlarged to slightly less tha11 
2 diameters. 

Fig. 2. Pailasteropais cingulata. Actinal view, enlarged to slightly leas than 2 diameters. 
Fig. 3. Astropecten callistus. Actinal view, enlarged to slightly less than 2 diameters. 
Fig. 4. Tn'tonaxter craapedotua. Actinal view, enlarged to slightly less than 2 diameters. 

PLATE IX. 
\ 

Fig. 1. Bitonaster craspedotus. Twelfth to fourteenth marginal plates showing the prominence of the 
inferomarginal series with their long spines, X8. l a .  Fourth and fifth infero~nargin~l 
plates and adjacent adambulacrals, X10. A pedicellarian apparatus is shown on one plate 
otherwise cleared of actinal spines; int. intermediate plates. 16. Paxills from abactinal 
interradial area, X20. lc. Side view of a larger interradial abactinal paxilla, ~ 2 0 .  I(/. 
Paxilla from radial line, middle of ray, X2S. le. Mouth plates, side view, showing par- 
ticularly position of marginal spines, X6. If. Adarnbulacral plate, middle of ray, 
opposite eleventh inferomarginal, X10. lg. Mouth plates, actinal aspect, X8. 11~. Mar- 
ginal plates of outer half of ray, viewed directly from above, to sbow prominence of infero- 
marginals; ~ 2 .  A11 covering has been removed. li. E~llarge~nent of a couple of plates, 
X8. U. Marginal plates from side, showing relative height of the 2 series; sup., supero- 
marginals. lk. Medium spine of adarnbulacral furrr tv series, ~ 1 0 .  

fig. 2. Patagiaster nuttingi. Ninth and tenth adambulacral and fifth and sixth superomarginal 
plates, ~ 1 0 .  Intermediate plates (int.) are shown between the two. 2a. Paxilla: from base 
of ray, X10. 

Fig. 3. Dipsacnstcr neaiotes. Paxillt-e from base of ray allowing also the prominent papular pores, - 
X10. 3tc. Side view of a paxilla from the abactinal interradial area, ~ 1 5 .  

Fig. 4. Aatropecten callistus. Ninth ind  tenth adarnbulacral plates and adjacent inferomarginals, ~ 1 0 .  
The actinal intermediate plates are seen between the two. 4a. Mouth plates, X8. 46. 
Pakill* from base of ray, at wide, X10. 4c. Paxilla from another individual, ~ 1 0 .  4tl. 
Some of its spinelets enlarged. 
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Fig. 1. Psilasterapsis cmgulata. Actinal view, X1.Y. Drawn by H. R. Johnson. 
Fig. 2. Dipsacaster nesiotes. Abactinal view, X1.3. 2a. Fourth and fifth adambulacral plates and 

one intermediate plate, X8. Froni one plate the inner actinal series of spinelets has 
t been removed. Drawn by 13. It. Johnson. 26. One of the furrow spines seen from the side. 

Fig. 3. Cheiraster snyderi. Mouth plate, first 3 adambulacrals, actinal intermediate plates, and inner 
edge of first 3 inferomarginals, showing particularly the peculiar pedicellarite characteristic 
of-the genus, X8. 

Fig. 4. Cl~eirmter inops. Sixth inferolnarginal plate and 2 adjacent adambulacral plates, X10. 
Fig. 5. Cl~eiraster haredus. Third and fourth inferomarginal plates and adjacent adambulacrals, X8. 

5a. Abactinal surface, radial line, near center of disk, XlO. 
Fig. 6. Pseudarchnster rnyobrad~i~~s .  Fourth inferomarginal plate and adjacent adambulacral plates, 

X8. 6,. Radial and adradial paxillte near center of disk, X 10. 

Fig. 7. Pseudarc1~asle-r jordani. Fourth and fifth adambulacral plates and adjacent actinal interme- 
diate plates, X8. 7a. Radial paxilla, X10. 

PLATE XI. 

Fig. 1. Tritonaster craspedotus. Abactinal view, XO. 
Fig. 2. Aslropecten callistus. Abactinal view, X2. 

PLATE XII. 

Fig. 1. Dipancaster nesiotes. Actinal view, nearly twice natural size. 
Fig. 2. Same. Basal portion of arm and part of disk, nearly X2. 
Fig. 3. Patagimter nuttingi. Actinal view, about X 1.5. 

PLATE XIII. 

Fig. I. Luidia iiyst+, about five-sixths natural size. 
Fig. 2. Same, young, X1.3. 

PLATE XIV. 

Fig. 1. Luidia hystrix, portion of disk and basal part of arms enlarged to 1.75 diameters; abactinal view. 
Fig. 2. Same, actinal surface, X1.75. 

PLATE XV. 

Fig. 1. 1;uidia rnagnificn. Portion of abactinal surface of arm enlarged to nearly 2 diameters. 
Fig. 2. Same. Abactinal view, slightly less than one-half natural size. 
Fig. 3. Same. Actinal surface of ray near disk. Enlarged to nearly 2 diameters. 

PLATE XVI. 

Fig. 1. Luidia magnijca. Adambulacral, intermediate, and inferomarginal plates from proximal 
fourth of ray, X5. A second adambulacral and adjacent intermediate plates are shown. 
ap., outer ada~nbulacral pedicellaria; ip., intermediate pedicellaria; i t l f .  p.,  inferomarginal 
pedicellaria. l a .  Paxillrc from near base of ray, from the 2 inner regular series, X10. The 
niedian radial line is to the left and the spines point aborad. Peculiar co~npound papulre are 
s l ~ o ~ ~ n  in upper left corner, the circle'indicating where the pedicels of the paxillcc have 
been broken off. 

Fig. 2. Luidia l ~ y s t r t .  Adambulacral plates in bagal fourth of ray, X8. Top of figure is aborad. 
2a. Paxillz from near base of ray, from inner regular row but one, X 10. 

Pig. 3. ilfediaster ornatus. Adambulacral and adjacent actinal intermediate plates, X10. 3cc. Paxilla 
from specimen having prominent abactinal pedicellarite, X10. 3b. Paxillte, radial and 
adradial from near base of ray; type, X 10. 

Fig. 4. Nereidaster bowersi. Adanlbulacral and adjacent actinal 'intermediate plates, near base of ray, 
showing actinal pedicellaricc, X8. 4a. Radial paxilla, abactinal, X8. 

Fig. 5. I'entagonaster ammophilus. Radial platee, X8. 5a. Adambulacral.plates, X10. 
Fig. 6. Tosia ( Plinthaster) ceramoidea. Adambulacral plates, X 10. Ga. Radial and adradial plates, 

abactinal, near center of disk, X10. 
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PLATE XVII. 

Fig. 1. Patagiastcr nuttingi. Abactinal surface, slightly less than twice natural size. 
Fig. 2. Cl~eiraster inops. Do. 
Fig. 3. Clleiraster l~orridus. Do. 
Fig. 4. Nereidasler bowersi. Abactinal view of ray and a little of interradial portion of dirk. 

Enlarged slightly less than 2 diameters. 

PLATE XVIII. 

Fig. 1. Cheiraster snyderi. Abactinal view of type,.slightly less than XB. 
Fig. 2. Clieimster horridus. Actinal view, slightly less than X2. 
Fig. 3. Cheiraster snyderi. Actinal view, slightly less than X2. 

PLATE XIX.  

Fig. I. Psezcdtrrchaster nlyobrachius. Abactinal surface, Xl.GG. la .  Actinal surface, X1.66. lb. Same, 
young. Abactinal surface, X1.8. lc. Sarne. Actinal view, X1.8. 

Fig. 2. Pseudarcllaster jordani. Actinal view, X1.5. 2n. Abactinal view, X1.33. 
Fig. 3. Goniodiscides s e b ~ .  Portion of abactinal surface to show papular areas, X1.33. , 

PLATE X S .  

Fig. I .  MecL'ia~ter ornatus. Abactinal view, slightly less than X2. 
Fig. 2. Same.' Actinal view, X1.7. 
Fig. 3. Bntheniaster epixanthus. Portion of actinal surface enlarged about twice to sliour mouth plates 

and adalnbulacral armature. Typical form. 

PLATE XXI.  

Fig. 1. Xereidaster bowersi. ' Actinal view ; enlarged about X 1.7. 
Fig. 2. Tosia ( Ceramaster) micropelta. Actinal view, X1.85. 

PLATE X S I I .  

Fig. 1. Pentagonaster ammophilus. Abactinal aspect, nearly X 1.5. 
Fig. 2. Salne. Actinal view. 
Fig. 3. Tosia (Plintltaster) ceramoidea. Actinal view, slightly larger than natural size. 
Fig. 4. Same. Abactinal aspect. 

PLATE XXIII .  

Fig. 1. Bstrocerantus callimorpl~us. Abactinal view, X 1.1. 
Fig. 2. Same. Portion of abactinal surface enlarged to about 2 diameters. 
Fig. 3. Same. Portion of abactinal surface enlarged. The granuliforrn appearance of the abactinal 

plates is due to a bead-like roughness of the plates themselves, not to deciduous granules; but 
granules surround each 'plate, and are present on the general surface of the marginal plates. 

PLATE XXIB. .  

Fig. 1. Callidern~cc spectabilis. Abactinal aspect of a medium-sized individual, about natural size. 
Fig. 2. Same. Actinal surface. 
Fig. 3. Zor~uster spinulosus. Abactinal view, about natural size. 

PLATE XXV. 

Fig. 1. Callidern~a spectabi1,is. Portion of abactinal surface of same specimen as plate xxrv, figure 
1, x1.83. 

Fig. 2. Same. Portion of abactinal surface a t  base of ray, showing adalnbulacral and actirial spines; 
type, about X1.8. 

Fig. 3. Same. Hegion of the actinostome; type, about X1.8. 
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PLATE XXVI. 

Fig. 1. Antheninster epixanthus. Abactinal aspect of type, natural size. l a .  Adambulacral plate from 
proximal portion of series, showing the heavy membrane as it appears in life, the granules 
beneath being nearly obscured; type, X8. lb.  A dried specimen to show appearance after 
the membrane has shrunken, X8. This specimen is one of the long-armed forms and 
possesses a pedicellaria at the adoral side of a number of the plates. (See p1. x x ~ x ,  fig. 2) .  
lc.  Radial and either adradial row of plates, obscured by integument, about one-third 
distance from center of disk to tip of ray, X5. 

Fig. 2. Asterodiscus tuberculosus. Adambulacral plates. Drawn by 0. E. Hyde. 
2a. Dorsal tubercles enlarged. Drawn by 0. E. Hyde. 

Fig. 3. Callidermn spectabilis. Seventh and eighth adambulacral plates, X5. 
Fig. 4. Tosiu (Ceramnster) micropelta. Adanlbulacral plates, X10. Drawn by 0. E. Hyde. 4u. Radial 

abactinal plates, X12. Drawn by 0. E. Hyde. 
Fig. 5. Evoplosoma jorcipifera. Mouth and first 3 adambulacral plates, X7. 5a. Inner mouth spine, 

X7. 5b, 5c. Spines from actinal surface of adambulacral plates, X7. 

.PLATE XXVII. 

Fig. 1. Calliaster pedicellaris. Adambulacral plate and adjacent actinal intermediate plates in proximal 
third of series, showing an open and a closed peclicellaria, X8. 

Fig. 2. Gilbertmter anacanthus. Abactinal view, X2. (The outlines of disk inclose fig. 2h.) Drawn 
by H. R. Johnson. 2a. Three adambulacral plates (about one-third R in position), show- 
ing one of the large bivalved pedicellaria? on the furrow margin. 2b: Abactinal plates show- 
ing the pedicella~is and flat granules or ossicles by which the plates are covered, X 7. p., 
papuh. 2c. An actinal interradial area to show pedicellariae, granules, furrow margin, and 
mouth plates. Drawn by H. R. Johnson. 

Fig. 3. Astroceramus callimorphus. Two adambulacral plates and one actinal intermediate plate, the - 
latter bearing a pedicellaria, X8. 

Fig. 4. Ezloplosoma jorcipafera. Abactinal view, X1.33. (The outlines of disk inclose fig. 4b.) Drawn 
by H. R. Johnson. 4a. Madreporic body and adjacent plates as they are in life, showing 
tubercles, vermiforrn p a p u l ~ ,  and the granules covered with a soft mernbraneous sheath; 
~ 5 .  An abactinal pedicellaria is also shown. 4b. Side view of abactinal spines, X5. 

PLATE 'XXVIII. 

Fig. 1. Callimter pedicellaris. Portion of abactinal surface, X1.8. . 
Fig. 2. Same. Actinal surface, X1.8. 
Fig. 3. Asterodiscucr tuberculorrus. Side view of ray to show the 2 series of marginal plates, X1.8. 

PLATE XXIX. 

Pig. 1. Anth:niaster epbanthw. Long-rayed form, abactinal surface of a dried specimen, X1.35. 
Fig. 2. Same. Actinal surface, X1.35. 
Fig. 3. Evoplosoma jorcipifera. Actinal surface after specimen had been dried, X1.83. 
Eig. 4. Lincleiu diplax. Actinal view of disk and adjacent portion of rays, X1.83. 

PLATE XXX. 

Fig. 1. Leiaster callipeplue. Abactinal view, slightly more than X1.7. la. Same. Skin removed to 
show arrangement of plates. Portion of ray has been opened along dorsal line and spread 
out. 

Fig. 2. Ophidiaster rhabdotus. Abactinal view, slightly larger than natural size. 
Fig. 3. Ophidiclster triseriutus. Abactinal view, about X4.2. Photo by N. H. Kent. 
Fig. 4. Ophidia~ter scleroder7nw. Abactinal view, slightly larger than natural size. 4a. Actinal surface 

showing extensive actinal intermediate areas. 

PLATE XXXI. 

Fig. 1. Calliasterpedicellaris. Abactinal view, natural size. Drawn by H. R. Johnson. 
Fig. 2. Ophidiaster sclerodernttrs. Actinal surface showing furrow spines and position of pedicellarite. 

2a. A pedicellaria from the abactinal surface, much enlarged. 
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Fig. 3. Leiaster callipeplus. Furrow armature, viewed from furrow. 
l'ig. 4. Ophidiaster lorioli. Abactinal surface showing adradial plates and position of pedicellari~, 

X10. 4a. One of the abactinal pedicellarire. 4b. Same, the jaws being closed to show the 
special depressions for jaws and slight fluting on outer face of latter. 4c. Furrow margin and 
actinal series of papular pores, X10. 4d. Furrow spinelets as seen from furrow, showing 
accessory granules, about X20. The right is toward mouth. 

Fig. 5. Ophiditrsler tenellus. Radial plates, X8. 5a. Furrow margin in the proximal third of the 
ray, X10. 

Fig. 6. Ophidinstw sguamecis. Radial and either adradial series of plates, X10. 6n. Furrow margin 
and actinal surface, the plates below the papular pores being inferomarginal, X10. 6b. Fur- 
row spinelets viewed from furrow, X20. Mouth is toward the right, accessory granules 
are shown between the spinelets. 

Fig. 7. 0131~idiaster triseriatus. Furrow spines, ~ 1 0 .  7b. Abactinal pedicellaria. 
Fig. 8. Opliidiaster rhnbdotus. Furrow spines. 
Fig. 9. Linckia diplax. Furrow spines viewed from furrow; mouth is toward left. 

PLATE XXXII. 

Fig. 1: Pentaceros haulaiiensis. Abactinal view of type. Reduced to about 0.7 natural size. 
Fig. 2. Same. Young specimen showing the incipient lophial spines and the lack of other spines, 

about X0.7. 
Fig. 3. Same. View of furrow margin of a large specimen showing a triplicanthid armature to adanl- 

bulacral plates; 2 and 3, second and third series; (first and second actinal series). 
Fig. 4. Aaterodiscus tuberculosus. Abactinal aspect of a young specimen, X1.8. 
Fig. 5. Same. Actinal surface, X1.8. 

PLATE XXXIII. 

Fig. 1. Pentaceros I~awaiiensis. Portion of actinal surface of type, enlarged. 
Fig. 2. ilsterodiscus tuberculosus. A ray and portion of disk of the type enlarged, shbwing madreporio 

body and for~nof tubercles, X1.83. 

PLATE XXXIV. , 

Fig. 1. Aaterodiscus tuberculosus. Abactinal view of type, three-fourths natural size. 
Fig. 2. Same. Portion of actinal surface of type, X1.83. 
Fig. 3. Pentaceros hawnilensis. "Apical region " of type, enlarged. The anal opening is seen near the 

center, and the madreporic body in th. lower left-hand corner. 

PLATE XXXV. 

Fig. 1. IIenricia robusta. Actinal view of type, enlarged about 1.6 diameters. 
Fig. 2. Same. Abactinal aspect. 
Fig. 3. Iienriciapauperrima. Actinal view of type, enlarged about I .8 diameters. 
Fig. 4. Same. Abactinal aspect. 

PLATE XXXVI. 

Fig. 1. dfithroctia bradleyi. Abactinal view; slightly over 0.7 natural size. 
Fig. 2. Same. Abactinal surface of one arm enlarged about X 1.8. 

PLATE XXXVII. 

Fig. 1. Mitlirodia bradleyi. Actinal surface, X1.83. 
Fig. 2. Mitl~rodia. Actinal surface of a rap of a peculiar specimen, possibly a freak, X1.83. 
Fig. 3. Sanle. Abactinal surface of same specimen. Con~pare with pl. xxxvr, fig. 2. 
Fig. 4. Opl~idimter squameus. Abactinal view; enlarged about 4.6 diameters. Photo by N. H. 

Kent. 
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PLATE XXX VII I .  

Fig. 1. rlnseropoda insignis. Fourth to eighth adambulacral plates and adjacent actinal intermediate 
plates, X8. The actinal adambulacral spinelets (ad. 2 )  are sho~vn ill 2 different positions, 
the upper being' the more usual. The fans of the actinal plates are just to the left of these. 
ad. I., furrow spinelets. l a .  Abactinal plates, interradial, about 30 mm. from edge of disk, 
and from radial line. 

Fig. 2. IIenricia robzcata. Adambulacral plates, X10. 2a. Abactinal surfaces, middle of arm, XIO. 
Fig. 3. IIenriciu paupel-rima. Abactinal surface near base of ray, X20. 3u. Seventh and eighth ad- 

ambulacral plates seen from furrow, showing the 2 furrow spinelets, X12. 
Fig. 4. T7ulvuater striutus. Adambulacral plates, near base of R, X10. 4a. Marginal plates viewed 

from the side, showing the very large superomarginal pedicellari~, and inferomarginal spine, 
x10. 

Fig. 5. Beraster reticulatus. Adambulacral spines, X5. up. p., aperture papilla. 5a. Supradorsal 
membrane near center of disk. 

Fig. G .  IIymenaster pentagonalis. Adambulacral plates, X8. up. p., aperture papilla.! Gn. Mouth 
plates, X 3 .  1st. ap., first aperture papilla, imbedded in actinolateral m8mbrane. Gb. An 
actinal mouth spine from cotype. 

Fig. 7. Benthaster eritinlus. Paxillz much enlarged, and seen from side to show height of pedicels and 
general surface of supradorsal membrane (dotted line). 

PLATE XXXIX. 

Fig. 1. Pteraster reticulatus. Actinal surface of type, enlarged about 1.8 diameters. 
Fig. 2. Same. Abactinal surface, slightly larger than natural size. 
Fig. 3. Ophidinster lorioli. Abactinal surface of type, enlarged about 2.7 diameters. Photo by N. H. 

Kent. 
PLATE XL. 

Fig. 1. Bel~tl~aster eritimua. Actinal surface (interradial), showing actinolateral spines, membrane, 
adambulacral plates and annature, and the mouth plates, X10. The first aperture papilla is 
multifid and is lodged in the actinolateral membrane; the rest are free and lanceolate- 
acumiriate. The circular bodies showing through the actinolateral membrane are the large 
l~ i -  or tri-lobed, fleshy glandular papulz. A number of the adambulacral plates have the 
furrow spineletsremoved. l a .  A portion of supradorsal membrane much magnified, to show 
spiracula, muscle fibers, and spines. lb. Abactinal aspect of entire animal, X3. The supra- 
aorsal menlbrane is broken open in places. 

Fig. 2. IIymenaster pentagonalis. Small portion of supradorsal membrane near radial line showing 
spiracula and papilla?, X8. 

Fig. 3. rlstl~rnnctis ynpyraceus. Plates of side of ray in a dry specimen, a few of the dorsal pla'tes 
showing above, X8. The fascicles of spinelets have been removed from most of the pates, 
and the integument has entirely dried up. I n  life the plates are not superficially visible. 
3u. Actinal surface showing one interradius, adambulacral and mouth plates, and the 
incipient actinolateral membrane, enlarged about 5.5 times. 1, 2, 3, first to third adambu- 
lacral plates. 4s. Spines on the fourth adambulacral plate. 3s'. Spines on process of third 
plate, but forming a single series wlth those of fourth (4s).  2s'. Similar spines on process 
o f  second plate. 

PLATE XLI. 

Fig. 1. ITymenaster pentagonalis. Abactinal view of cotype, X0.75. 
Fig. 2. Zoroaster spinulosus. Adalrlbulacral plates, X10. 
Fig. 3. IIydrostcrias cerrilli. Actinal surface, showing furrow margin and actinal spines, X8. 3a. 

Radial and either adradial series of plates in a dried specimen, XG. 36. Abactinal pedi- 
cellaria. 

Fig. 4. Coscinmterias (Dktolasterias) euplecttr. Furrow margin and actinal spines, X8. 4a. Furrow 
spines seen from furrow, X8. 4b. Abactinal pedicellari~, X35. 4c. Teeth of same. 
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PLATE XLII. 

Fig. 1. Coscinmterias (Distolasterias) euplecta. Actinal view of an arm and disk. Type; enlarged nearly 
2 diameters. 

Fig. 2. Same. Abactinal aspect. 
Fig. 3. Same. Young specimen, X1.83. 
Fig. 4. Same. View of side of arm of a prepared specimen to show arrangement of plates, X1.83. 
Fig. 5. Zoroaslef8pinulosus. Actinal aspect of type, x1.83. 
Fig. 6. Same. View of side of ray to show spinules and radial tubercles, X1.83. 

PLATE 'XLIII. 

Fig. 1. Odinia pac$ca.' Abactinal view, slightly less than natural size. 
Fig. 2. Brisinga euermanni. Abactinal surface of an arm which has been partially dried, about X1.8. 
Fig. 3. Brisinga panopla. Abactinal aspect of genital region of a ray, X1.8. 

PLATE SLIV. 

Fig. 1. Brisingtc panopla, slightly reduced. 

PLATE XLV. 
Fig. 1. Brisingcc alberti, slightly reduced. 
Fig. 2. Same. View of side of a portion of an arm, enlarged about 1.8 diameters. 
Fig. 3. Brisingapanopln. Portion of ray, side view, to show particularly the actinal adambulacral spines 

and costal spinelets, X 1.83. 
Fig. 4. Brisinga euermanni. Actinal surface of ray. Tube feet have been removed, X1.83. 

PLATE XLVI. 

Fig. 1. Brisinga fragilis. Disk and 3 rays. The disk and upper ray belong to "variation a." The 
lowest ray is the typical form, while the middle belongs to "variation dl" in which the 
secondary cosk, only slightly developed in the typical form, extend across the abactinal 
surface, but do not fuse with the lateral plates. Enlarged about 1.7 diameters. 

Fig. 2. Brisinga alberti. Actinal surface enlarged, showing the curious actinal adambulacral spines near' 
disk, X1.83. 

Fig. 3. Same. Abactinal surface, X1.83. 
PLATE XLVII. 

Fig. 5. Odinia pacijca. Side of a portion of ray, mid-genital region, showing actinal. adambulacral 
and first lateral spines, X2. la.  Same, from a dried specimen, X3. ad. s., adambulacral 
spines; ad., adambulacral plates; 1. s., lateral spines; c. r., costal ridge. lb. Side of ray, 
beyond middle, showing lateral spines, X3. lc.  Mouth plates, X4. The lateral process on 
the right is fused with that of the other side of furrrow. Id. Pedicellaria from adambu- 
lacral spine. 

Fig. 2. Brisinga panopla. Side of ray, about 40 r'nm. from disk, or just beyond the club-shaped actinal 
spides, X3. Lateral spines, fore-shortened. 2a. Adambulacral plates about 40 mm. from 
disk, X4. Many of the spines are shown without pedicellari~. 26. Adambulacral plates 
at about 65 mm. from tip of arm, X4.  2c. Mouth plates, X5. ad. s., first adambulacral 
spines; am. f., ambulacralfurrow; m. s., marginal spines; m. s.', furrow spinesoof mouth plates; 
ms.", actinal spine; sac., sacculus bearing pedicellaris (see 2d). 2d. One of the larger pedicel- , 
laris from a large adambulacral spine. 2e. Twelfth adambulacral spine, X7. 2f. Seventh 
adambulacral spine, X 7. 

Fig. 3. l39-isinga everrnanni. Side of ray, about 44 mm. from disk, X7. 
Fig. 4. Brisinga alberti. Side of ray, about 40 mm. from disk, X3. 4a. Pedicellaria from adambu- 

lacral spine near base of ray. 
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PLATE XLVIII. 

Fig. 1. Bricringu atberti. Adambulacral plates and armature, 50 mm. from disk, showing also the 
lateral spines (1. a.), X4. Lower spines without membrane. la. Same. from outer third of 

a arm, X4. lb .  Mouth plates, X5. The first adambulacral is also shown. lc. Sixth adam- 
bulacral spine, + 7. 

Fig. 2. Brisinga etermnnni. Adambulacral plates, 65 mm. from disk, X 4. 2a. Same from outer third 
of ray, X 4. The plates should be a trifle slenderer. 2b. Mouth plates, X 5. First adam- 
bulacrals are also shown in center. 2c. Pedicellaria from adambulac+al spine. 

Pig. 3. Bri8ingrd fragilis. Side of ray, 35 mm. from disk, X 4. 3a. Mouth plates and fimt adam- 
bulacral plates, X 5. The single plate to the left represents "variation a," those in center 
the type, and that on right "variation d," which has a very thick sacculus on the marginal 
spines. 3b. Adambulacral plates, 60 mm. from disk, X 6. 3c. Pedicellaria from one of the 
long adambulacral spines. 

PLATE XLIX. 

Fig. 1. Antheniaster epkanthua. Abactinal view of short-rayed specimen. Note two parasitic gastro- 
pods, one near madreporic body. 

Figs. 2 and 3. PBilmter attenuatus, showing growth stages. 2. Thick-rayed form from south coast of 
Oahu. 3. Typical form. 
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MEDUS-E OF THE HAWAIIAN ISLANDS COLLECTEI) BY THE STEAMER 
ALBATROSS IN 1902. 

By ALFRED GOLDSBOROUGH MAYER, 

Director of the Marine Luboratory of the Carnegie Institution at Tortugas, Fla. 

INTRODUCTION. 

The following pages contain a description of the Scyphomeduse, Hydrome- 
dusse, Siphonophorm, and Ctenophorm collected by the Albatross while in the 
Hawaiian Islands in 1902 upon a cruise of scientific exploration under the direction 
of Dr. David Starr J o ~ d a n  and Dr. Barton Warren Evermann. The collection is a 
small one, contained in 313 bottles, all of the specimens preserved in formalin. The 
preservative has destroyed the otoliths of the Hydromedusse; and the color of many 
of the specimens has faded, rendering specific identification difficult or  impossible. 
Accordingly only those forms which are well preserved are described. 

When this collection obtained in the Hawaiian Islands is compared with those of 
Agassiz and Mayer in the Paumotu, Society, Fiji islands, etc., of Bigelow and 
Browne in the Maldive Islands, and of Maas off the west coast of Central America, 
it appears that the majority of the Hawaiian forms are of wide distribution. For 
example, among the Scgphomedusse, Charybdea rastonii is found off the coast of South 
Australia near Adelaide. Atolla alezan,dri is found off the Galapagos and Marquesas 
islands. Periphylla do&cabostrycha is found on the deep ocean floor of both Pacific 
and Atlantic oceans, while Pelagia panopyra is found in the middle and western 
regions of the tropical Pacific. Indeed only one Scyphomedusa, Charybdea moseri, 
nov. sp., appears to be peculiar to the Hawaiian Islands, and this is represented 
in the Philippine lslands by a closely allied species. 

Among the Hydromedusse Solmaris ,inscu@ta, nov. sp., appears to be peculiar 
to the Hawaiian Islands, although it is represented in Samoa by a closely allied 
spe>ies. Rhopalonema typicu~n, found by the Albatross in station 3806, a t  a depth 
of 25 fathoms, between Erben Bank and Kaiwi channel, has been described from the 
Galapagos, Marquesas, Pauniotu, and Maldive islands. Another Trachylina form 
is doubtfully identifiod from broken fragments as Sokn.ar&punctatus, and is crudely 
igured and described by Quoy and Qairnard (1824, Voy. d l'uranie, Zool., p. 564. 
pl. 85, fig. 4) from the Hawaiian Islands. Two specimens of this medusa were talren 
by the Albatross a t  station 3878, from a depth of 75 fathoms, off Molokini Islet, on 
April 14. 

A single Boz~gainvillia, believed to be identical with 23. ftclva, was obtained by 
the Albatross a t  station 3806, from a depth of 25 fathoms, between Erben Bank and 
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Kaiwi channel. This species has been taken by Agassiz and Mayer in the Ellice and 
Fiji islands. 

Four large but badly broken specimens of E'utirna were taken by the Alljatross 
at station 4010, on the surface between Kauai and Oahu, on June 20. They appear to 
belong to a new species peculiar to Hawaii, but their state of preservation is such as 
to render accurate description impossible. 

Among the Siphonophorse obtained in the Hawaiian Islands by the Alljatross are 
Dipl~yopsis angustata, Aljyla Auxlqi, Ph,ysaZia utriculus, Porpita pac$$ca, PeIeUa 
pac{$ca, and an Agal~na too broken for specific determination.. Among these all but 
the last named are certainly of wide distribution over the tropi.ca1 Pacific. 

The Ctenophoraj are represented by IIormiphora fusiformis, found also in the 
Marquesas and Paumotu islands, and a Beroe apparently identical with 13. australis 
Agassiz and Mayer, from the Ellice and Fiji islandu. 

On the whole i t  appears that the medusa fauna of the Hawaiian Islands is mainly 
an insular one, recruited from forms capable of extensive distribution. The isolation 
of the islands and the relative smallness of their coastal areas have probably hindered 
the development of any considerablc number of species peculiar to the locality. 

It is remarkable that no Rhizostomse were found in Hawaiian waters, although 
these Sc~phomedusse are very characteristic of Fiji, Australia, and the Malay Archi- 
pelago. Bigelow (1904, p. 248), however, calls attention to the fact that they are not 
commonly found among the Maldive Islands. 

DESCRIPTION OF SPECIES. 

Qenue CEARYBDEA PBron et  Lesueur, 1809. 

Charybdea, Haeckel, Syst. der Medusen, p. 439, 1880. 

Genpric characters: Cubomedusz with 4 simple interradial tentacles, with pedalia. The velarium 
13 suspended by 4 radially situated bracket-like frenulm from the walls of thesubumbrella. Velar canals 
are found extending from the gastro-vascular space of the medusa into the entodermal lamella of the 
velerium. The stomach is wide and flat without wide mesenteries. There are 4 clusters of gastric 
cirri situated in the interradial angles of the stomach cavity. 

Charybdea rctstonii Haacke 

Charybdea raslonii Haacke, W., Jena. Zeitschrift, 1887, p. 699, taf. 35, 15 fig. 

Specific characters: The bell is nearly cubical, with flat top and almost plane sides. I t  is about 
3.5 mm. high and 30 mm. wide. The 4 interradial pedalia are small, being only about 10 mm. long 
and 6 mm. wide. Each pedalium is hollow, and gives rise to a hollow tentacle, which is about 50 mm. 
long and closely ringed with nematocyst swellings. These tentacles taper gradually from base to 
tip, and are very flexible. There are four short club-like sense organs, alternate i n  position with the 
four tentacles, each sense organ found within a niche about 5 mm. above the level of the velarium, and 
knob-shaped with a short stalk. The sensory knob is  provided with a n  entodermal otolith and 6 
ectodermal eyes. Two of these eyes are large and median, and provided each with a doubly convex 
lense, while the other 4 eyes are small and lateral and are little more than ocelli. All of the eyes are 
directed intvartl, so as to view objects within the bell. (Figs. I%, lc! pl. I.) 

The velarium is wide, and is suspended by 4 radial mesenteries, or bracket-shaped frenulse. Six- 
teen short, non-anastomosing velar canals extend inward into the substance of the velarium. (Fig. la, 
1 .  I There are 4 short interradial regions in the corners'of the stomach, where one finds many 
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small gastric cirri. The manubrium is flat and wide, and 4 large,'wide, flat, radial pouches extend 
outward from the atomach. These are partially separated one from another by 4 narrow, interradial 
partition$, extending from the corners of the stomach to the base of the pedalia. The radial pouches 
are in communication one with another only through the axial cavities of the pedalia. The 8 gonads 
are leaf-like, and are attached to the sides of the 4 interradial partitions, from which they project into 
the cavities of the radial pouches. Thcj- extend along the entire length of each interradial partition. 
Each gonad is widest near the region of the stomach, and tapers gradually to the region of the peda- 
lium, so that each pair of gonads attached to the same interradial partition presents a pyriform 
outline. (Fig. 1, pl. I.) The gelatinous substance of the bell is hyaline, the entodermal parts being 
milky. According to Haacke's description, the flexible shafts of the tentacles and the interradial 
gastric cirri are dull pink. 

The gonads begin to develop when the medusa's bell is only 11 mm. high, and are large in 
m e d u s ~  in which the bell is 15 mm. high. The relatively wide, flat-topped bell is characteristic of 
this medusa in all stages, from those 11 mm. high to maturity, when the bell is fully 35 mm. in height. 

This nledusa was obtained by Haacke (1887) in the Gulf of St. Vincent, South Australia. in South 
latitude 35". Forty-one specimens were obtained by the Albatross, 16 of these being caught at night 
by means of a net and an electric light, near the surface off the wharf at Honolulu. 

Record of Hawaizan specimens. 

No. of 
speci- Date. Station. Remarks. 
mcns. 

Charybdea moseri, new species. 

PI, I, flgs. 2-2C. 

3 

15 

4 

16 

3 

? Semper, C., Zeit. fiir Wissen. Zool., bd. XIII, 1863, taf. 39., flg. 9. 

This species is named in honor of Capt. Jefferson F. Moser, U. S. N., formerly commander of the 
Albatross. 

The bell in large medus~o is about 80 mm. high and 47 mm. wide. The pedalia arise fro111 the 4 
interradial corners of the base of the bell as four short stalks, each of which gives rise to a wide flat 
spatula-like expansion, from which arises the long flexible portion of the tentacle. These tentacles 
are ringed at close intervals with clusters of nematocysts. They are hollow, and the canal, which 
connects their lumen with the gastro-vascular cavity of the bell, extends through the ring-like, flat, 
expanded portion of the pedalium. The basal stalks of the pedalia are only about 3 mm. long, the 
flat spatula-shaped, or wing-like, portion is 18 mm. long and 16 mm. wide, while the flexible parts of 
the tentacles are each about 80 mm. long. 

There are 4 radially situated, club-shaped sense organs, each in a wide cleft-like niche, about 15 
mm. above the margin of the velarium. The sensory part of each sense-club is pear-shaped and bears 
an entodermal, abaxial mass of otoliths, and four ectodermal ocelli. Two of these are large, and are 
provided with double convex lenses, while the other two are lateral and are mere pigment spots. The 
eyes are so arranged as to be directed toward the iilterior of the bell. (Figs. 2b, 2c). 

Thevelariumis quite wide, andis supported at its 4 radial points by bracket-like frenult-e. Twenty- 
four simple non-branching diverticula, 6 in each quadrant, extend from the gastro-vascular space of 
the bell into the velarium. (Fig. 2a). 

F. C. B. 1903, Pt. 3-24 

1902. 
July 19.. ....... 
..... do ......... 
..... do ......... 
Mar. 80, night. 

June 28 ........ 

4067. .................. 
4068 ........................ 
4069.. ............ ..... 
Wharf at Honolulu ... 

.............. Hanalei 

Puniawa Point, 
Maui Island. 

do ............ 
..... do ............ 
Island of Oahu ... 

Island of Kauai 

Fathoms. 
10-14 

14-18 

18-25 

Surface. 

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

All one-half to one-third grown. 

All about 12 mm. high, with small gonads 
about 4 mm. wide. 

All about 14 mm. high, with well-developed 
gonads. 

Caught by aid of electric light in dip net 
at night. All well- rown medusre wit& 
bells about 86 mm.%igh. One of these 
flgured. 

All of medium size. 
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The manubrium is wide anti shallow, with a four-cornered mouth, and simple lips. There are 
numerous short, simple, unbranched gastric cirri, in crescent-shaped areas, at the four interradial 
corners of the stomach. 

The central stomach gives rise to 4 radial pouches, which extend out into the substance of the bell. 
These pouches are incompletely separated one from another by 4 narrow interradial seph,  which extend 
from the interradial corners of the stomach to near the basal stalks of the pedalia. 

The gonads are leaf-like, are attached to the sides of the interradial septa?, and extend from the 
corners of the central stomach to within 8 mm. of the level of the velarium. 

In  medusa preserved in formalin the flexible shafts of the tentacles are slightly pink, the eye 
spots are dark brown, and the gonads are milky yellow. The gelatinous substance of the bell is thin 
and h yaline, but of fair1 y rigid consistency. 

This medusa resembles in some respects the form figured and briefly mentioned by Semper (1863) 
from the Philippine Islands. I t  is distinguished from Semper's medusa, however, by the very short 
basal stalks, and the different shape of the spatula-like "wings" of the pedalia. I t  can readily be 
distinguished from C. rmtonii in all stages by its high, narrow bell, and wholly different pedalia. Also 
in C. rustonii the gonads are seen even in medusa whose bells are but 12-13 mm. high, whereas in 
C. moseri the gonads do not begin to develop until the bell is fully 60 mm. high. 

Twenty-three specimens of C. moseri were obtained by the Albatroes among the ~ a d a i i a n  Islands. 
With the exception of one specimen they were all obtained at the surface, the exceptional specimen 
being a small one from a depth of 25 fathoms. Type no. 21800 U. S. National Museum. 

Record of Hawaiian specimens. 

No. of 
speci- Date. Station. Geographical position. Depth. 
mens. I I i I Remarks. 

Qenne PERIPHYLLA Bteenetrup. 

1 

10 

2 
1 
1 
6 

2 

Pcriphylla Steenstrup,Acta Musei Hafniensis, 1837. Hneckel, Syst. der Mcdnsen, p. 418, 1880. Mans, Result. Camp. 
Sci. Albert I-, Prince de Monaco, fasc. XxvIII, p. 44. 1904. 

Generic characters: Periphyllida with 4 interradial marginal sense organs; with 16 (8 double) 
marginal lobes; with 12 solid tentacles, three between each successive pair of marginal sense organs. 

1902. 
Mar. 22.. . . . 
Apr. 1-2. ... 
May 11.. . ... 
May 13.. . . . . 
May 15.. . . . . 
June 9.. . ... 

June 17.. . . . 

, Periphylla dodecabostrycha Haeckel. 

Pl. 111, figs. 5, 0. 

380E 

3829 

3927 
3929 
3930 
3980 

4009 

Chrysaora (Dodecabostrf/cIla) dubia, Bmndt, J. F., hlem. Aead. Imp. dt.-Pbtersbonrg, Sci. Nat., vxW ser., par. 2, tom. 2, 
4ma liv., p. 387, 1838, taI. XXIX. IIacckeI, E., Syst. der Medusen, p. 421, 1880. VauhOffcn, E., Acalephon der 
Plankton-Expedition. p. 10, tnf. 11, fig. 1, 1892; Die Acraapedcn Medusen, Wissen. Ergeb. der Deutschen 'Fiefsee- 
Expedition, "Valdivia," bd. 111, p. 23,1902. Maas, O., Scypll~medllsen der Siboga-Expedltion, 11 monogr., 1903. 
p. 6, taf. 11, flg. 15; tnf. XII, flg. 107; Mem. Mus. Comp. 2001. a t  Hnrvard Coll., vol. XXIII, No. 1, 1897, p. 64, taf. XI, 

flg. 1. RC.sultatsCarnpagnes Scientifiques Albert Ior, Prince de Monaco, etc., fnsc. XXVIII, p. 47, pl. V, flg. 38-37,1904. 

There are five specimens of Periphylla in the tllbntross collection which appear to be Periphylln 
dodecabostrycha in three different stages of growth. The bell of the smallest medusa is 55 mrn. high 
and 50 mrn. wide at the tentacular zone (fig. 5, pl. 11); while that of the largest is 100 mm. wide and 

23O 25' 36" N.; 152O 24l 
30" W. 

Avalu Point, Lanai 
Island. 

21° 31' N.; 1G1°55' W..  
23O 19'N.; l66O 64' W.. 
25O 07'N.; 170° 60' W.. 
21° 23'N.; 158O 19' W . .  

21° 50' 30'1 N.; 159O 
16' \V. 

only 70 mrn. high (fig. 6, pl. 11). Another somewhat damaged specimen of intermediate size is 45 mm. 
wide and about 45 mm. high. As the color, shape of lappets, etc., remain the same in all of these 

Fathoms. 
26.. . . . . . 
Surface. 

Surface. 
Surface. 
Surface. 
Surface. 

Surface. 

Small. No gonads. 

Bells about 80 mm. high. Well developed gonads; one 
of them fi ured. 

Medium s ig .  No gonads. 
Do. 
Do. 

Various sizes. Onc with bell 33 mm. high, with no 
gonads. One with bell 67 mm. high, with small gonads 
only 4 mm. wide. 

One with boll 61 mm. high, with no gonads. Other small, 
with no gonads. 
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specimens, and they come from identical, or almost identical, localities, there is reason to suppose that 
they represent merely stages of growth of Periphylla dodecabo~lrycha. 

Figures 5 and 6, plate 11, show the shape of the bell in the smallest and largest medusa, respectively. 
I t  may be seen that when the medusa is small the bell is higher than it is wide, whereas in the large 
medusa the bell is wider than it is high in the proportion of about 10 to 7. 

All of the specimens obtained by the Albatross are quite deeply pigmented with brownish-purple, 
th6 pigment extending into the entodermal pouches of the lappets, and being so dense in the zones of 
the circular and the radial muscle fibers that it is difficult to see the form and position of the gonads by 
looking through from t,he outside of the bell. . 

Attention should be called to the fact that it seems hazardous to attempt to separate the various 
species or races of Periphyllu, on the ground of relative height and width of the bell, for the form of 
the bell appears to change with age, becoming flatter and relatively wider as the medusa grows larger. 

Both Maas (1904) and Vanhoffen (1902) agree t4at in P. liyacinthina the bell is relatively high and 
the pigmentation so dense that the gonads can not be seen by looking through the walls of the bell; 
whereas in P. dodecabostrycha the bell is flatter, its apex is blunter, and the pigmentation is lighter, so 
that the gonads may be seen more or less clearly by looking through the bell walls from the outside. 
However, in 1892 (taf. I, fig. l ) ,  Vanhoffen gives a figure of " P. hytccinthina" from life showing the 
gonads clearly visible through the hyaline walls of the pedal zone. 

Sin~ilarly in P. regina, Maas (1897, taf. x )  shows the bell only faintly pigmented, whereas 
VanhBffen (1902), in his report upon the Scyphomedusze of the Valdivia expedition, shows it quite 
densely pigmented. Vanhoffen (1902) concludes that the species described by Fewkes, Haeckel, etc., 
can be reduced to three, namely, P. hyacinthinn Steenstrup (1837), P. dodecabostrycha Brandt (1838), 
and P. regina Haeckel (1880). 

The species are separated mainly upon color differences, shape of bell, and size at the time of the 
development of the gonads. I t  should be borne in mind, however, that these are characters which 
are most apt to be individually a locally variable in medusa:. For example, the varieties and local 
races of Cyanea or OCelia along the Atlantic coast of the United States differ onefrom the other in just 
such characters; yet any attempt to separate them specifically leads to confusion, for there are inter- 
mediate forms that prevent such classification. The case may be solnewhat similar with Peripliyllu, 
and it is possible that all of the so-called species may in the end prove to be local races of one and 
the same form. However this may be it has been demonstrated by the Plankton, Vuldivia, and Siboga 
expeditions that the Periphyllida: are truly deep-sea medusa:, living at or near the bottom, and only 
upon rare occasions coming to the surface. 

I t  seems unnecessary to redescribe l-'eripl~?llla dodecabostryclia after the excellent studies and figures 
of Vanhijffen and Maas, but for the sake of clearness we will enumerate some of the characteristic 
features of its anatomy. 

Specific characters: Bell higher than wide in young. wider than high in well-grown medusa:. Four 
interradial marginal sense organs, 12 solid tentacles, and 16 spatula-like marginal lappets. Exumbrella 
with a deep annular furrow, and below this a zone of 16 thiclr gelatinous pedalia, one for each mar- 
ginal sense organ and tentacle. The pedalia are separated one from another by deep longitudinal 
clefts which extend from the annular furrow downward through the mid region of each lappet. 
Thus the pedalia alternate in position with the lappets. Each sense organ contains a protruding sac 
of otoliths, anti a mass of entoderrnal pigment. (See Maas, 1903, taf. 11, fig. 1.5.) 

There is a zone of well-developed circular muscles in the subumbrella above the bases of the ten- 
tacles. This zone is divided into 16 parts by 16 selvages. Each selvage extends down the middle, of 
a lappet so that the reflected halves of each pair of adjacent lappets are connected by circular muscle 
fibers. There are 8 longitudinal areas of radial muscles in the subumbrella above the zone of circular 
muscles. Four of these are radial and 4 interradial. Eight V-shaped gonads alternate in position with 
the 8 strands of longitudinal muscles, the open ends of the V's being uppermost. The central stomach 
is wide, and is continued into the gastro-vascular space of the bell in 4 elongate radial clefts, the edges 
of which are lined with gastric cirri. B partial septum extends down the middle line of each lappet, 
and the gastro-vascular space forms a canal around this septum. The medusa is more or less deeply 
pigmented with purple-brown, which is especially well developed in the entoderm, but is sufficiently 
translucent to allow one to see the gonads showing faintly through the bell walls. The annular furrow 
and the clefts between the pedalia of the exulnbrella exhibit brown ectodermal pigment. The ten- 
tacles are white, while the gelatinous substance of the bell is hyaline. 
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Record of Hawaiian specinlens. 

?{LC? 1  ate. 1 Station. ( Qeographical position. / Depth. ( Remarks. 
mens. 

P. dodecabostycl~a is widely distributed over the floor of the deep oceans, especially in tropical 
regions of the Pacific. I t  has been found off the west coast of Mexico, off the coast of Chile, in the 
Indian Ocean, in the Malay Archipelago, even inathe Guinea Stream, off the west coast of Africa, by 
the Valdivia, and in the Mediterranean, by the Prince of Monaco. 

In  small specimens a short, usually curved, diverticulum of the gastro-vascular space extends 
upward into the gelatinous substance of the apex of the bell. As was suggested by Vanhoffen, this 
may indicate that the medusa develops through an alternation of generations. This canal appears in 
our figure 5, plate 11 of the young medusa. Unfortunately we know nothing of the development of 
the Periphyllidae. 

Qenne ATOLLA Haeckel. 

Atolla, Haeckel, Syst. der Medusen, p. 488, 1880. Fewkes, Report U. S. Commis. Fish and Fisheries for 1884 
(1886). Vanhiiffen, Ergeb der Deutschen Tiefsee-Expedition, bd. 3,1902, p. 22 etc. Maas, RBsult. Campagnes 
Sci., etc., Prince de Monaco, fasc. xxvIII, 1904, p. 48. 

I 
1902. 

4 1 June 17 

Generic characters: Collaspidae with numerous (16 or more) tentacles which alternate with an 
equal number of marginal sense organs. The marginal lappets are twice as numerous as the tentacles, 
or marginal sense organs. The pedalia of the tentacles arise from a zone higher up upon the sides of 
the exumbrella than do the pedalia of the sense organs. 

4005 

4M9 1 

Atolla alexandri Maas. 

June 24 

P1. 111, figs. 10, 11; P1. 11, Ag. 7. 

Ukula Point, Kauai Island. .. 

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

Atdla alezandrl Maas, O., Mom. Mus, Comp. Zool., vol. xxI11, 1897, p. 81, taf. XI, flg. 2, taf. XIV, Ags. 4, 5. Agnssiz 
and Mayer, ibid., vol. xxvr, 1902, p. 156. 

Four specimens of Atolla, all belonging to the species alexandri, were found by the Albatross, and 
we present life-size drawings of the largest specimen. 

I n  A. alexandri we find, occupying the center of the exumbrella, a smooth-edged lenticular-shaped 
disk. This raised central portion of the exumhrella is about one-half as wide as the medusa itself. 
Thus in a medusa 64 mm. wide the central convexity is 33 mm. wide. The outer edge of this raised 
center is smooth, simple, and annular, and wholly lacks the radial folds and furrows seen in other 
species of Atolla. A deep annular groove encircles the outer edge of the central disk. Immediately 
beyond this groove lies the zone of tentacular pedalia. In  a medusa 64 mm. in diameter these pedalia 
are each 5.5 mm. wide, and each one of them supports a short tapering tentacle about 13 mm. long. 
These pedalia are partially separated one from the other by deep radial clefts which extend radially 
inward midway between the tentacles for about: one-half the distance from the outer edges of the 
pedalia to the annular furrow. In  a medusa 64 mm. wide there were 32 pedalia and the same number 
of tentacles. Intermediate and alternating with the pedalia are the bases of the lappeb. These lappet- 
stalks arise at  a level lower than the pedalia of the tentacles, and each one hears a single marginal 
sense organ flanked by a pair of elongate marginal lappets. The sense organs, tentacles, and tentacular 
pedalia are thus equal in number each to each, while the marginal lappets are twice as numerous. 
Thus in the medusa 64 mm. in diameter there are 32 pedalia, 32 tentacles, 32 marginal sense organs, 
and 64 marginal lappets (see fig. 11). 

Turning now to the subumbrella eide of the medusa, we find at the center a more or less miter- 
shaped dark-colored manubrium, at  the extremity of which we find the mouth surrounded by 4 long, 
narrow tapering lips. (See fig. 10, pl. III. ) 

Fatlloms. 
577-480 

478453 

One small specimen 55 mm. high, 50 mm. wide. No 
gonads Fi ured Three large a edmens about 
100 m i .  wirfe, 70 h m .  high. ~ i t R  gonads. One 
A ured 

Meiium 'size, about 45 mm. wide, 45 mm, high. 
Damaged. 
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There are 8 bean-shaped gonads in the subumbrella wall. They are adradial ip position, and lie 
about half way between the center and the circular muscle. Each gonad, in a medusa 64 mm. 
in diameter, is 9 mm. long and 6 mm. wide. 

The circular muscle band in the same medusa is a ring of powerful strands 2 mm. wide and 
51 mm. in inside diameter. The whole subumbrella surface is strongly convex, the wing-muscle 
encircling its outer edge. The disk is 9 mm. thick in a medusa 64 mm. wide, its general form being 
that of a double convex lens. 

The arrangement of the peripheral canals of the gastro-vascular space is shown in figure 7, plate rr. 
Simple, straight canals extend radially outward to the sense organs, and to the bases of the tentacles, 
and these are joined by looping vessels that extend into the bases of the lappets. There are no 
fused plates in the radii of the tentacles, such as are described by Maas in dtolla bairdii (1904, Rdsultats 
Campagnes Scientifiques, etc., Prince de Monaco, fasc. XXVIII, p. 51, pl. IV, fig. 34). 

The tentacles appear to increase with the growth of the medusa; thus, calling the  diameter of the 
medusa the width across the ring muscle of the subumbrella, we find that a medusa 16 mm. in diam- 
eter had 23 tentacles, one of 16.5 mm. had 24, one of 43 mm. had 33, and one of 54.5 mm. had 32. 

Record of Rawaiian specimens. 

- 
Num- 
&:$ 9f Date / Station. / (ieographical position. 1 Depth. I Remarks. 
mens. 

aenae PELAQIA PBron et Lesuear. . 

1 
1 
1 
1 

Pelagia, PBron et Lesueur, Tableau des MBduses, 1809. Haeckel, Syst. der Medusen, p. M)4, 1880. 

Generic characters: Pelagids3 with 8 adradial tentacles alternating with 8 marginal eense organs; 
16 marginal lappets. 

Pelagia panopyra P6ron et Lesueur. 

1902. 
June 17 
.... do.. . 
July 16 
Aug. 12 

P1. xx, flgs. 3, 4. 

Pelagia panopyra PBron et Lesueur, Tableau des MBduses, p. 549, nr. 64,1809. Brandt, J. I?., Mem. Acad. Imp. des 
Sci. St. Petersbourg, VI" ser., par. 2, Sci. Nat., tom 2, 4 liv., 1838, P. 382, pl. XIV, flg. 1, pl. X I V ~ ,  fig. 1-6. Haeckel, 
Syfit. der Medusen, p. 509, 1880. 

4006 
4005 
4154 
4177 

The disk is 45 mm, wide and about one-half as high as a hemisphere. The aboral, or exumbrella 
surface, is sparsely covered with blunt, wart-like, rounded protuberances. There are 8 hollow tenta- 
cles, each about three-fourths as long as the bell diameter. Eight marginal sense organs alternate with 
the 8 tentacles. There are 16 blunt marginal lappets. The mouth is at the center of the lower surface 
or subumbrella of the disk. I t  is surrounded by 4 curtain-like palpe, which extend downward from 

. the 4 radial corners of a throat tube. The throat tube is about 15 mm. long, and the curhin-like palps 
each about 35 mm. long. The central stomach is a flat disk-like cavity, which gives rise to 16 radiating 
pockets, or cavities, which extend outward the tentacles and sense organs. These pouches are 
completely separated one from another by septre, which extend outward to the middle of the lappets. 
Sixteen powerful radial muscles extend outward through these seph,  near the subumbrella surface. 
The gonads are 4, complexly folded, outpocketing, in the 4 interradial edges of the stomach. There are 
4 wide, shallow pits in the floor of the subumbrella. These are interradial and extend inward from 
the region of the gonads toward the center of t,he disk. The tentacles are pink, and the aboral surface 
of the disk is sprinkled with purple pigment. The gonads are deep purplish pink. 

This species appears to be widely distributed over the middle and western parts of the tropical 
Pacific. Three specimens were found by the Albatross among the Hawaiian Islands. 

Ukula Point, Kauai Island. .. ..... do . . . . . . . . . . . . . . . . . . . ... . 
Alia Point Li ht, Hilo Bay.. . 
Kawahioa Pofnt.. .. .. .. . . . .. . 

Fathoms. 
677-480 
577-4110 
26-50 
461-319 

Figured s ecimen. 52 tentacles 
3 gonads geginni~g to appear i3 tentacles. 
No gonads apparent. 24 tentables. 
No gonads seen; da&aged specimen; 33 tentacles. 
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Record of Hawaiian specimens. 
- 

HYDBOMEDUSE. 

Solmaris Haeckel, Syst. der Medusen, p. 355,1880. 

Remarks. 

Figured specimen 46 mm. in diameter. 
41 mm. in diameter. 
14 mm. in diameter. No gonads visible. 

Num- 
ber of 
speci- 
mens. 

1 
1 
1 

Generic characters: Solmaride with a numerous and variable number of tentacles alternating with 
the equally numerous marginal lappets. Stomach a simple lenticular cavity, without pouches extend- 
ing into the lappets. Gonads more numerous than the lappets and appearing as a ring of wart-like sacs 
in the subumbrella wall beyond the periphery of the stomach. 

Solmaris inaculpta, new species. 

PI. 111, flgs. 8. 9. 

Date. 

--- 
1902. 

June 13 
May 13 
June 17 

Specific characters: The bell is about f as high as a hemisphere and, in large specimens, is about 
24 mm. in diameter. The rim of the bell consists of 14 lappets, the adjacent edges of which are joined 
by a velar web. The exumbrella of the bell is sculptured in high relief. A prominent ridge extends 
down the middle line of each lappet, and this'median ridge is flanked by two others which extend 
down near the edges of the lappet. The valleys between the ridges are well marked, and the ridges 
themselves are rendered quite conspicuous by violet pigment which extends along their crests. 

There are 14 relatively stiff tentacles which alternate with the lappets, arising from the sides of 
the bell at a zone about one-quarter of the distance from the rim of the bell to the apex. The ento- 
dermal cells of these tentacles are disk-like and their entodermal cores project inward to the edge of 
the stomach. The tentacles are all of the same size, and are a little longer than the bell radius. 

Preservation in fonnalin had destroyed the otoliths, but it appears that there are three marginal 
sense organs to each lappet, or 52 in all. 

The stomach is a flat lenticular cavity, and the mouth a simple round opening. There are 42 
oval, pouch-like gonads arranged in a circle around the edge of the stomach. Of these gonads 14 occupy 
intertentacular radii, while the remaining 28 flank the sides of the tentacle bases. The gonads are 
regularly spaced in a circle at the periphery of the stomach; not grouped into more or less separate 
clusters as in Solmaris godefroyi Haeckel, of Samoa. Moreover AS'. godefioyi lacks the complex sculp- 
turing of the exumbrella seen in S. insculpla, and there are but 24 gonads, arranged in 8 sets of 3 each 
(see Haeckel, 1879, Syst. der Medusen, p. 355, taf. XIX, fig. 2) .  

Specimens of S. insculpta preserved in formalin show gonads of a faint purplish brown color, while 
the sculptured ridges of the exumbrella are violet. 

Forty specimens Were obtained by the Albatross among the Hawaiian Islands, all being found on 
the surface. Small individuals have 12 or 13 tentacles, but the normal number in large specimens 
appears to be 14. Type no. 21799 U. S. National Museum. 

Station. 

Waimea .. 
3929 
4010 

Geographical position. 

Kauai Island. .............. 
23O 19' N . 166O 64' W ............ 
~ e t w e e n ' h u a i  and Oahu.. 

Depth. 

Fathoms. 
Surface.. . 

do. .  .. ..... do. .  .. 
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Record of Hawaiian specimens. 

. . 

Date. Station. Geographical position. Depth., I Remarks. 

mens. --- *urn- I i I 

OTENOPHORE. 

2 
1 
2 
2 
S 
6 

8 
1 
16 

Oenns HORMIPHORA L. Agasaiz. 

Generic characters: Cydippids with hook-shaped tentacle-sheaths placed close by the sides of the 
stomach. These sheaths open to the outside at t6e level of the funnel or between this and the apical 
sense organ. The tentacles have side branches, some of which are usually hand-shaped. 

1902. 
Mar. 17 
May G 
May 11 
May 13 
May 16 
May lG 

June 17 

- (?) 

Hormiphora fusiformis Moser. 

P1. 111, flg. 12. 

3787 
3913 
3927 
3929 
3930 
3932 

4009 
4037 
(1) 

Lampetia fusiformh Agnssiz and Mayer, Mem. Mus. Comp. Zool., vol. xxvr, 1902, no. 3, p. 171, pl. 18, flgs. 59, 60. 
Hormiphora fua i fmi s  Moser, F., Die Ctenophoren, Siboga-Expeditie, monog. 12, 1903, p. 12, Leiden. 

This ctenophore was first described by Agassiz and Mayer from the Marquesas and Wumotu 
Islands, where it was obtained by the Albatross in 1900. 

Moser (1903) rightly calls attention to the fact that it approaches much more nearly to the genus 
Homiphora than to Lampetia. However, it possesses the feathered tentacles seen in Lampetia and Pleuro- 
brachia, and lacks the characteristic hand-shaped appendages of the tentacles seen in Homiphora. 
The body is also far more elongate than in any previously described Iiormiphora. I t  has, however, 
the peculiar hooked tentacle sheaths close to the sides of the stomach, such as are found in Homipltora. 
I t  seems probable that when the Ctenophorat come to be revised it will be found convenient to place 
this form in a new genus. This, however, we hesitate to do at present. 

Specific characters: The body is spindle-shaped, about 40 mm. long and 15 mm. wide in the tenhc- 
ular diameter. I t  exhibits considerable lateral compression, the tentacular diameter being about half 
,?,vain as long as the thickness in the opposite direction. The apical sense organ contains a spherical 
mass of transparent otoliths. The eight meridional vessels extend not quite two-thirds the distance 
down the sides of the body from the apical sense organ. They are straight and end blindly below. 
There are about 40 combs of cilia upon each meridional vessel. These extend along almost the entire 
length of each canal. The two lateral tentacles arise from long, narrow clefts, close to the sides of 
the stomach. These tentacle sheaths, or clefts, open upon the sides of the body about midway 
between the apical sense organ and the base of the funnel, and they extend down close to the sides 
of the stomach about one-quarter the length of the animal above the mouth. The tentacles,are 
highly contractile and are provided with simple lateral filaments, such as are seen in the genus 
Pleurobrachia, except that they are much less numerous. The mouth is a narrow slit, capable of no 
great expansion. The stomach is long, flat, and narrow, and it gives rise to two simple, straight- 
edged canals which extend down either side of the stomach to very near the level of the mouth open- 
ing. The funnel canal, and the radiating vessels that connect the stomach with the meridional vessels 
are broad and straight. The tentacles are milky in color, the stonlach faint, steely blue, and all other 
parts of a glassy clearness. 

S1° 66' N . 136O W.. ........ 
~ i a r n o n d l ~ e a d , ~ a h u  lsland 
21° 31' N.; lG1° 66' W ............ 
23O 19' N.; 16Ii0 54' W ............ 
25O 07' N.; 171° 50' W ..... ._ 
Laysan Island.. ................. 
Between Kauai and Oabu 

islands ........................ 
West coast of Hawaii.. 

(7) 

Fathoms. 
Surface.. ... 

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

do.  ..... 
do ...... .... .......... do. .  
(1) 

One small, one of medium size. 
Large. 

Do. 
Do. 

Small, medium size. 
Some small some large. 
One R eciden \\'as 28 mm. in diameter, and was 

the farpest found by the Albatross. 
Medium size. 
Well preserved largc specimens, no label. 
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Record of Hawaiian specimens. 

Num- 
ber of ) Date. 1 Station. / 
mena. 

Geographical poaition. Depth. 
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EXPLANATION OF PLATES. 
PLATE I. 

FIG. I. Charybdea raslottil Haacke. Natural size, full grown. 
la. C/+arybdea rastonii. View of a quadrant of tho vdarium, showing the velar canals. 
lb. Charybdea rastonii. Side view of sense-club. 
Ic. Charybdea rastonii. View of sense-club from the inner side. The eyes are arranged so as to perceive objects within 

the bell-cavity. 
2. C/iarybden moseri. New species; natural uize, full grown. 

2a. Charybdea moseri. A qnadmnt of the velarium showing the traight, unbranched, velar canals. 
2b. Charybdea moseri. Sense-club seen from the inner side. 
2c. Charybdea m o s d .  Side view of sense-club. 

PLATE 11. 

FIG.  5. Pelagiapanopvra POron et Lesueur. Oral view, natural size, of mature medusa. 
4. Pelagia panopyra. Side vicw of mature medusa. 
5. Periphylla dodecabostrycha Brandt-Haeckel. Side view of young medusa, showing the relatively high, Rharp- 

pointed bell. Natural size. 
6 .  Pai,liglla dodecabostrycha. Side view, natural size, of mature medusa, showing the flat, low-domed bell of the 

adult. 
7. Atolla alaandri.  View of the pedpheral canals of the gautro-vascular system. 

PLATE 111. 

FIG. 8. Solmaria insculpta, new species. Oral view, twice the natural aize. 
9. Solmaris inscu$ta. Side view. 

10, Atolla alezandri Maas. Oral view, natural size. 
11. Atolla alexandri. Aboral view, showing sculpturing of the exumbrella. 
12. Hormip1iorafusiformia Moser = Lampetia fusiformia Agassiz and Mayer. Twice natural size. 





PLATE II. 
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POLYCHRTOUS ANNELIDS OF THE HAMTA1IAN ISLANDS COLLECTED BY 
THE STEAMER ALBATROSS I K  1902. 

By AARON I,. TREADWELL, 
Professor of Biology, Yassar College. 

INTRODUCTION. 

The polychwtous annelids here described were collected by the U. S. Fish 
Commission steamer Albat?*oss, in 1902, in the vicinity of the Hawaiian Islands. In 
addition, a single specimen (Te?*ebella sp.) from Pago-Pago, Samoa, and a number of 
specimens collected in 1903 off the coast of California are described in this report. 
The families represented and the number of new and old species found in each are 
as shown in the accompanying table: 

Family. ' I spccies, Old / species. Now / Family. I species. Old I species. Ncir 

Amphinomidre .......................... ........................... Aphroditidse ............................. Poly noidre.. .................................... Acoetidso 
Sigalionidre ............................. ........................... Nephtl~ydidre 
Phyllodocidre ........................... 
Alciopidre ............................... .............................. Hesionidre ................................. Syllidre. 
Nereids?. ................................ 

Much of this material was very badly preserved, and i t  was often difficult to get 
normal structures for study. It is probable, therefore, that some species here 
described as new may belong really to previously known species. My chief endeavor 
has been to describe them with clearness, so that they may be recognized if they 
appear in later collections. 

Fanlily SPLLIDW. 

6 
2 
6 ..... 
2 
;(?) 

2 
1 
2 
8 

Qanae TRYPANOBYLLIS. 

Trypanosyllis gemmipara ( P )  Johnson. 

1 .......... 
6 
1 .......... .......... .......... 
2 
1 .......... .......... 

mpanosyllis  gemmipara Johnsoll, The Polychreta of the Pugct Sound Region, Proc. Boston Soc. Nut. Hlst., vol. 
29, no. 18, p. 405, pl. 7, flgs. 72 to 76. 

Fragments of three specimens, probably of this species. Setrx: have rather longer terminal joints 
than in Johnson's description, and the esophagus is shorter. Esophagus with 8 rather than 10 teeth. 

Collected ~t station 4070, 45 to 52 fathoms, on a bottom of fine gray sand, ~ n d  from station 
4551, in the vicinity of Monterey Bay, Cal. 

1147 

Staurocephalidre ....................... 
Eunicidre ............................... 
Goniadidre ........................................ 
Glyccridre .............................. 
Cirratulida ............................. ............................. Maldanidre 
Hemellidre .. ............... ........... 
Tercbellidre ............................ 
Sabelhdre ............................... 
Scrpulidre .............................. 

........................... Tomopteridre 

1 
6(+17) 

1 
2 
1 (?) 
1 
4(+3?) 
1 
2(+1?) 
I(?) 

.......... 
8 

. 1  .......... .......... .......... 
1 
4 
8 .......... .......... 
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Qenna EUSYLLIS Malmgren. 

Eusyl l i s  tubifex Gosse. 

Fragments of specimens agreeing with McIntosh's description of this species (McIntosh, Challenger 
Report, vol. xlr, p. 190). 

Collected a t  station 4551, vicinity of Monterey Bay, Cal. 

Family HESIONIDZ. 

Qenna CASTALIA Sara. 

Castalia oculata, new species. 

Head roughly 4-sided, broader end in front. A pigmented depression in anterior median area 
fig. 1).  Eyes, two pairs, anterior ones very large, distinctly bilobed, the larger lobe anterior; posterior 
eyes less prominent, oval. 

Tentacles about as long as head, slender, tapering; palps with broad basal and slender terminal 
joints, about two-thirds as long as head. I n  the  specimen figured they were curved down over the 
pharynx, and thus appear shorter. Proboscis when protuded (fig. 1, p.), with a median dorsal lobe 
lying just in  front of the prostomium (fig. I, m. I . ) .  

8-10. 1. . FIG. 2. FIG. 3. 

Castalia oculata, new species. (1 )  Head, x 7; nL. I . .  media11 lobc; p., proboscis. (2) Parapodium, x 7; d ,  c., dorsul 
cirrus; v. c., ventral cirrus. (3) Compound seta, x 183. 

Median portion of head with edges rounded. 011 kither side from base of this rounding the surface 
alopes downward and outward to bases of tentacular cirri. The-~e are 8 on a side, approximately equal 
in  size. 

Somites, 17, with dorsal and ventral cirri, but the seventeenth without s e k ;  dorsal cirrus long, 
with surface more or  less regularly ringed, but apparently not a true jointing; ventral cirrus extending 
considerably beyond end of parapodium. 

Parapodium with large ventral and small dorsal lobe (fig. 2). S e t s  of former large, compound, 
with teeth a t  apex of terminal portion, and a row of minute denticulations along edge of latter (fie 3). 
Basal portion with fine longitudinal lines running along i t  in  a n  elongated spiral fashion; numerous 
transverse lines intersect these, dividing the  surface into small quadrangular spaces; dorsal set= very 
long, slender, and sharp-pointed, with numerous parallel transverse lines throughout their greater 
portion. 

Length, 15 mm. ; width, without parapodia, 5 mm. Collected a t  station 4066,176 to 49 fathoms, on 
a rocky bottom. 

Type no. 5200, U. 8. National Museum. 
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oenue HESIONE Savigny. 

Hesione pacifica McIntosh. 

Hesionepa@ca MrIntosh, Report Challenger Expedition, vol. xxr, p. 184, pl. xxxx, fig. 2, pl. XXXII, flg. 14. 

McIntoah records that the tips of all s e k  were broken in his specimens. Mine showed complete 
compound s e b  (fig. 4). A noticeable feature is a reddish brown transverse band on the 2d setigerous 
somite. 

Collected at stations 3969, 15 to 16 fathoms, on a bottom of coarse sand, of shell, and coral; 
3876, 28 to 43 fathoms, on sandy bottom; 4061, 24 to 83 fathoms, on coral, sand, and coralline nodules; 
and 4168, 20 to 21 fathoms, on coral, sand, and foraminifera. 

Family POLYNOIDE. 

oenns POLYNOE Savigny. 

Polynoe magnipalpap McIntosh. 

Polgnoe nagnipalpn McIntosh, Report Challenger Exp., vol. xrr, p. 118, pl. xrr, flg. 6, pl. xrv, figs. 1, 6, p1, xvnr, 
fig. 6, pl. x A, figs. 6. ti. 

A single specimen, probably of this species. The lateral tentacles were relatively larger, and tlle 
palps sinaller tliar~ in McIntosh's specimen. He describes clavate papillrc on border of elptron. 
These are not shown in his drawing, and do not appear in the Hawaiian specimen. 

Collected at station 3968, 14) to 16) fathoms, on bottom of coarse stone and coral. 

Polynoe mirabilis McIntosh. 

Polunoe nirabilis McIntosh, Report Challenger Exp., vol. XII, p. 121, pl. xvr, flg. 1, pl. xrr A, Rgs. 9 to 11. 
Oligolepis violucea Levinsen, Kara Hnvets, Copenhagen, 1886, p. 290, pl. 26. 

McIntosh states that the "pedicels of nine pairs of scales exist in the specimen," and that "traces 
of two pairs of cirri octcur on each side of the anus," thus implying that his specimens were entire. 
Of the Hawaiian specimens, none was entire; one had 25, and others 28 elytrophores on a side, with a 
total number of somites of over 70. In  a personal communication Professor McIntosh tells me t,hat 
while his description W R ~  correct as applied to his single, imperfect specimen, the form described by 
Levinsen is undoubtedly the same, and is described as having 25 bristle-bearing feet. In  view of the 
similarities between these and McIntosh's description I am certain that they all belong to his species, 
and that the apparent lack of agreement in rlunlber of somites is due to the fact that none was 
complete. 

McIntosh describes a filiform process on the inner anterior border of the head lobe, which he 
thinks may be the homologue of the antenna. Some of the Hawaiian specimens showed a similar 
process, but others had a slender tentacle a trifle longer than the head, and, like the cirri, with a slight 
swellil~g just behind the pointed apex. The "filiform process" is evidently merely a remnant of the 
antenna, of which the greater portion has broken away. 

No elytra were present. Largest specimen 80 mm. long, '15 mm. wide, exclusive of parapodia. , 
Width to tip of parapodium, 30 mm. 

On the locality label was noted, "livid flesh pink or light beef pink." 
Collected a t  stations 4028, 444 to 478 fathoms, on gray sand and globigerina ooze; 4022, 399 to 

374 fathoms; 4113,433 to 395 fathoms; and 4014,399 to 362 fathoms, the three latter on coral, sand, and 
foraminifera. 

Polynoe alba, new species. 

Each lateral half of head pear shaped, with anterior portion prolonged to form base for tentacles 
(fig. 5); median tentacle filling entire space between laterals; whole head white, looking as if incrusted 
with a calcareous deposit, this much denser on bases of tentacles; all tentacles, except basal joints, 



1150 BULLETIN OF THE UNITED STATES FISH COMMISSION. 

and tentacular cirri, lost on specimens; palps long, smooth, gently tapering to apex; probo~cis 10 
times as long as head, with 13 papillze above and below; two strong, dark brown teeth above and 
below, with lighter colored plates on either side; dorsal surface flesh color, prominently marked with 
the white incrustation-like color found on the head. This is especially notfceable on parapodia, but 
is continued anteriorly, more or less irregularly across the entire surface. Behind about somite 14, 
elytra-bearing somites are free from white pigment, while somites between (those having a dorsal 
cirrus) are marked across the entire back by this white pigment, giving the middle of the body a very 
characteristic striated appearance. 

Only a single elytron remained in either of the two specimens. This, the most anterior on the 
left side, was ovate, with outer edge rather narrow and of a dense white color; center of elytron with 
a number of white patches; rest of elytron transparent, edge entire. The elytron blends so well with 
the color of the rest of the body that it is not easy to see. 

Most dorsal cirri had been lost; those remaining were slender, conical, extending only a short dis- 
tance beyond end of parapodium. Ventral cirrus short, conical, situated about at  middle of parapo- 
dium. Parapodium short as compared with body diameter, with apex divided into anterior and 
posterior rounded lobes (fig. 6). Sekx all of one kind, simple, apex flattened and slightly bent, and 
bearing on concave surface, two rows of very delicate plates looking, under low power, like two series 

FIG. 6. FIG. 6. FIG. 7. 

Polynoe alba, new species. (5) Head, X 5; y., proboscis; pl., palp. (6) Parapodium, x 12; e, elytrophore; v. c., veiltrul 
cirrus. 77) Seta, x 57. 

of sharp spines. Each plate has a narrow base and broader distal portion, the latter cut into minute 
teeth; whole plate curved, with concave surface next to shaft of seta (fig. 7, from side). 

Head 1 mm. in diameter; somite 2 4  mm. in diameter. One somite from the middle of the body 
measures about 6 mm. 

Collected at  Honolulu Reefs. Type (no. 5201, U. S. National Museum) an incomplete specimen; 
head 1 mm. broad; somite 2 4  mm. broad; a somite from near middle of body about 6 mm. broad. 

Polynoe lucida, new species. 

Head rather broader than long, markedly iridescent (in alcohol) with two pairs of eyes, anterior 
rather larger than posterior (fig. 8); lateral lobes of head prolonged into bases of attachment for 
lateral teatacles; lateral tentacle 5 or 6 times as long as head, with acute tip, and subterminal swelling; 
median tentacle with broad base, filling space between bases of lateral; like lateral in form, but longer 
and a little stouter; base of each tentacle tipped with brown, the median having the deeper color. 
Palps had been brokm off; a loose one in the bottle, undoubtedly belonging to this specimen, was 
broad at base, tapering gently to an acute tip. 

Elytrophores on somites 2, 4, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 26, 29, 32, 35, etc. Only about 50 
somites present, and elytra were absent from most of these; where present they cover nearly the whole 
dorsal surface. Except for pigment patches, elytra very transparent, body wall showing clearly . 
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through them. Elytron from middle of body broadly ovate, with entire edge (fig. 9) ; point of attach- 
ment to elytrophore visible from above as a colorless area. This nearly or quite surrounded by a band 
of dark brown pigment, from which a band of pigment extends to the edge of the elytron which lies 
on the mid-dorsal line. This pigmented area varies in width from a narrow band to a broad patch, 
from whose anterior end scattered pigment spots may extend; posterior edge more sharply defined, 
convex. A median longitudinal brown line along the dorsal siirface of the body, this more prominent 
posteriorly. Parapodia long, posterior ones longer than transverse diameter of body; at the outer 
dorsal angle each is prolonged into equal anterior and posterior ear-like processes, between which 
s e h  emerge (fig. 10). A large aciculu~n extends into main lobe, with a smaller one going toward 
dorsal surface. 

S e k  all of one kind, long, simple, terminal portion slightly enlarged and bent. On convex sur- 
face of bent portion are two rows of very delicate thin plates, more or less alternating with one 
another; under low power these look like two rows of spines; under higher power each "spine" is 
seen to be a very thin plate, broader at its distal than at its proximal attached end. Owing to their 
transparency the precise form of these plates is difficult to determine. Their general form is very like 
s e k  of Polynoe alba. 

FIG. 8. Fra. 9. Fia. 10. 

I'oZynoe lucida, new species. (8) Head, x 9. (9) Elytron, x 12. (10) Pampodium, x 12; v. c., ventral cirrus; d .  c. 
dorsal cirrus; acic., aciculse. 

Collected a t  station 4062, 83 to 113 fathoms, on a bottom of corals, volcanic sand, and shells. 
Type (no. 5202, U. S. National Museum) an incomplete specimen of 60 somites; length, 37 mm.; 

width of head, 1.5 mm. ; width of body at somite 6 with parapodia, 7.5 mm., without parapodia, 4.5 mm. 

Polynoe spicula, new species. 

Head oval, width at base of ceratophores about equal to that of posterior edge; greatest length 
about equal to greatest width, prolonged anteriorly on either side into bases of ceratophores, the latter 
deep brown with colorless apex; antennzc slender, length. to extreme tip about equal to that of head, 
and ceratophore. At about two-thirds of distance from base to tip there is a slight enlargement, 
beyond this the organ tapers rapidly to a very delicate tip; basal half brown in color, with a brown 
band at base of swelling; remainder white. Ceratophore of medium antenna completely filling space 
between those of lateral ones, extending only to a short distance beyond them and colored like them; 
terminal portion like that of lateral antenna, but a trifle larger; eyes two pain, the anterior slightly 
the larger, and situated on the lateral surface of head; posterior pair near posterior border, and 
slightly nearer median line than anterior; p.alps extending about as far as median antenna, gently 
tapering, abruptly narrowing to apical port~on, whicli is slender and nearly uniform in diameter 
throughout; tentacular cirri like antennrc in form and color. 

F. C. B. 1903, Pt. 3--26 
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Elytra 12 pairs; first ovate in outline, anterior and lateral margins with a relatively very broad 
fringe of cylindrical processes, other margins smooth. Surface of elytron divided into angular areas 
of various sizes, the largest nearest the middle. These are indicated by their 'brown color, the lines 
between being colorless. From the center of each arises a hard, dark-brown spine. Toward the 
fringed border these spines are relatively short, the ends of some showing subdivisions into 3 or 4 
points. Largest spines 10 to 14 in number, on large central and dorsal areas. These in height may be 
very nearly equal to width of area. Other elytra more nearly reniform, those of same side overlapping, 

while those of opposite sides overlap for more * - 
than one-fourth of their length; concealed por- 
tion white, remainder brown, due to brown areas 

- - mentioned above. Two or three posterior pairs 
of elytra especially noticeable for the size of the 

FIG.  11.-Seta o f  Polvnoe apicula, x 280. dorsal spines. 
Most dorsal cirri had been lost: those which 

remained were like tentacles in form and cblor; ventral cirrus acutely conical, with slender terminal 
prolongation reaching about to end of parapodium. Parapodium cylindrical, obliquely truncated at 
apex, with poeterior and anterior edges ~rolonged into flat vertical lobes, the former slightly the 
longer of the two. Two large dark-brown aciculie protrude slightly beyond apex of parapodium. 

Ventrally there is a tuft of about 20 very long setae with broad basal portions; apex slightly nar- 
rowed and tapering to terminal hook. Begin- 
ningabout three-fourths of length of free portion 
of seta is a double row of fine lateral teeth (fig. \ 
11 from side, showing one row), each with a 
narrow base and a flattened apex, these teeth 
increasing in size toward end of seta, and the 
row terminated by a single etout tooth, showin$ 
no secondary denticulations. Stalk of seta with 
prominent longitudinal striations extending as 
far as large terminal tooth. Dorsaily a bundle 
about equal in number to those of ventral bundle, 
of much shorter, more translucent s e b ,  which 
taper uniformly to their apex, and show on 
either side a close-set row of minute plates each 
with narrow base, and broad, finely toothed 
apex. These overlap one another from base of 
seta toward apex, and show very little, if any, 
decrease in size toward apex of seta. 

Collected a t  station 4420 and from station 4551, 
vicinity of Monterey Bay, Cal. 

Type (no. 5203, U. S. National Museum) a 
specimen 18 to 20 mm. long and 5.5 mm. in 
width, from station 4551. 

Polynoe mutilata, new species. 
FIG. 12. FIG. 13. FIG. 14. FIG. 15. 

Head rounded, with a trace of a sing1e anterior Po&noLI mutilala, new species. (12 and 13) AnteriorsAa, x 183. 
lateral eye remaining; median tentacle very (14 and 16) Posterior seta, x 183. 

slender; antenna slender, tapering, about twice 
as long as head, markeq with an ,irregular black patch near the base; tentacular cirri in form much 
like antennie and marked with similar black patch, the cirri varying in size, sn~allest about twice size 
of antenna, largest twice the size of smallest; palps long, smooth, gently tapering to a blunt point. 

Elytra very small and inconspicuous, anteriorly not covering dorsal surface of parapodium. Pos- 
teriorly they cover parapodia, but leave whole median area of body uncovered. Elytra thin, nearly 
circular in outline, with edge entire and no noticeable surface markings. Whole body as well as 
elytra pale yellow in color, so that elytra are not prominent. 

Anterior parapodia, e. p. second, shows a very delicate aciculum in the notopodial region, and a 
very stout one in the neuropodial. From the notopodial regfin protrudes a tuft of very long, fine, 
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thread-like sets. At dorsal and ventral angles of neuropodium ip a tuft of long s e b  with slender 
bases, their terminal portion slightly flattened, a t  first broader than the base, tapering gently to the 
long, acutely pointed, wavy, terminal portion. A double row of teeth, looking in profile like a single 
row of denticulations (fig. 12), in  face showing as a row on either side. Dorsally only a few of these 
(2 in specimen drawn), ventrally 10-12. 

Between the two bundles of finer seke was a single row of a few large settr, prominent on account 
of their size and brownish-yellow color. Each has a broad base (fig. 13), slightly widening and then 
rapidly tapering to the apex, which is bluntly rounded and provided with a tuft of stiff hair-like bris- 
tles a t  the end. Indefinite and poorly defined longitudinal and transverse n~arkings appear on the 
surface of these  set:^. Ventral cirrus rather stout,. gently tapering to blunt end. 

Parapodium of 16th-somite shows ventrally a tuft of set* like figure 13 and dorsally a smaller tuft 
of set% like figure 14. Ilere the terminal portion has the appearance of having been teased out into 
fine fibrils. Through median portion of parapodium a single row of very stout sekz (fig. 15). At the 
apex each is prolonged into a long spine, which bears near its base a row of shorter spines. On one 
side edge of seta apex seems to be entire, on opposite side is a shallow indentation, from bottom of 
which arise numerous small spines. 

Apparently set= like figure 14 appear first on somite 7. From the fact that I find only a very few 
set* like figure 15 on anterior somites it  is possible that those represented in figure 13 are merely 
mutilated specimens really belonging to this variety. I nm unable, however, to discover in  them any 
indication of the terminal depression from which the spines arise. S e h  wit11 numerous fine processes 
at  the ends are especially numerous on somites 1)ehind about the 20th. 

Fragments of anterior ends of about half a dozen specimens, contained in thick-walled mud tubes, 
outer surface of latter covered with deposit of thick brown mud. None were complete, and none were 
well preserved. 

Collected a t  station 3892, 328 fathoms, and from station 4027, 319 fathoms; both on a bottom 
of fine gray sand. 

Type (no. 5204, U. S. National hluseum) a n  incomplete speci~nen froin station 4027; length of 28 
anterior somites, 17 mm.; greatest width, including parapodia, 5 mm.; width of tiead, 1 mm.; length 
of protruded proboscis, 7 mm. 

Qenus HARMOTHOE Kinberg. 

Karmothoe  ha l iae t i  McIntosh. 

Harnlothoe haliaeti MeIntosh, Report Challenger expedition, vol. XII,  p. 96; British Annelids, pt. 11, Rny Society, p. 
83fi, pl. XxxvIII, flg. 27, pl. XXXIX, flg. 1,2.8. 

I n  the first of the above publications McIntosh gives no illustrations, and in the second figures 
only settr. The other references which he  quotes were not accessible to rile. I have identified the 
specimens from the  character of the s e b  and from McIntosh's description of the head. (See fig. 16.) 

FIG. 17. FIQ. 18. 

Harmoilroe hnliaeti. (16) Hend, x 12. (17) Beta, x 280. (18) Elytron, x 28. 

I n  the se&, however, i t  seems to ine that the upiny protrusions on the sides are really rows of dis- 
tinct teeth (fig. 17), and not fiat plates with denticulated ends, as McIntosh figures. In  the Challenger 
report McIntosh describes the elytra as with smooth edges. I n  the second paper he quotes Haswell 0, 

apolychaeta Liverpool District, p. 281, pl. XIII, fig. 2. 
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who describes them as having densely fimbriated borders. The specimens from Hawaii agree with 
the latter character (fig. 18). 

Collected from station 4077, 99-106 fathoms, on fine coral sand and foraminifera, station 4098, 
under essentially similar conditions, and station 3972, 100-374 fathoms, on coarse sand and coral. 

Harmothoe hirsuta Johnson. 

Harmotltoe I~irautn Johnson, Preliminary Account of the Annelids of the Pacific Coast, Proc. Cal. Ac. Sci., 3d scr., vol. I, 
p. 182, pl, vr, figs. 27, 28, pl. vrr, fig. 38, pl. vrr:, figs. 53, 53a, 53b, 53c. 

A single specimen lacking .all head appendages and all dorsal cirri. I have identified it as this 
species from the character of the head (though the anterior eyes are larger than in Johnson's figure38), 
from the structure of a single elyt,ron, which shows the characteristic branched tubercles, and from 
the seta, in which respect the specimen agrees perfectly with Johnson's description. 

Collected at station 4312 in the vicinity of San Diego, Cal. 

Harmothoe tuberculata, new species. 

Owing to the incompleteness of the single specimen in thie collection, I am unable to write a very 
complete description, and have given the above specific name only provisionally. 

All cirri, antenna1 elytra, and tentacles lost; 13 pairs of elytrophores, on somites 1, 2, 5, 7, etc.; 
total length, 17 mm.; greatest breadth, 5 mm.; on median dorsal line a very prominent tubercle in 
each somite. Beyond the statement that antennz are inserted below the level of tentacle, nothing 
can be said about the character of the head. A single tentacular cirrus shows a subterminal swelling. 

Neuropodium and notopodium distinct in the parapodia. (Fig. 82.) Neuropodium rounded at 
apex, with anterior face covered with short finger-shaped branchice. Most dorsally placed branchia 
four times as long as the others (b, fig. 82). Neuropodial set= few, shaft broad, abruptly widening 
toward apex, narrowing again rapidly to gently,cnrved tip. Shaft marked by very fine longitudinal 
striations. Running transveraely across both faces of terminal enlargement are a number of rows of 
Ene, tooth-like projections continued as far as baae of terminal hook. 

The label reads: "Commensal in actinostome of Bisinga." 
Type no. 5205, U. 5. National Museum, 16 mm. long, collected at station 4177, on bottom of fine 

gray aand, in 451 fathoms. 
Uenns QATTYANA. 

Ctattyana senta Moore. 

GaU$jana senta Moore, Some new Polynoida, with a list of other Potychaeta from North Greenland waters, Proc. 
Phila. Acad. Nat. Sci., vol. L I ~ ,  May, 1902. 

A single specimen from station 4551, in the vicinity of Monterey Bay, California. The specimen 
was incomplete, of only 25 somites, and measured 25 mm. The only point of difference between it 
and Moore's description was that nephridial papillz begin on sixth instead of ninth somite. 

Qenne IPHIONE Savigny. 

Iphione muricata (Savigny). 

Polynoe murccnta Savigny, Systeme des Annelidea, p. 21, pl. 11, fig. 1, 1809. 
Iplbione muricata Grube, Annulata Semperia~la, p. 21, 1818. 

Collected at eleven different stations-nos. 3847,3848,3850, 3873,3876,3935,3962,3968,3987,3999, 
4147. These had bottoms of coarse sand or gravel, broken shells or Corals, and the depths were fro111 
1479 fathoms. Station 3999 is recorded as 7-148 fathoms, with 110 indication as to the precise depth 
where these specimens were found. Apparently they do not ordinarily live below 50 fathoms. 
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Family ACOETIDZ. 

Eupanthalis orthuensis, new species. 

Of the three specimens (none entire) in this collection, only one retained any.trace of antennae. 
Head roughly rectangular in outline, with anterior margin a little narrower than posterior; anteriorly 
on either side a rounded protuberance (sessile eye?), but no trace of pigment appeared (in alcoholic 
material); tentacles slender, a little shorter than heacl, arising from ventral surface of head. Owing to 
the poor preservation of the specimens, this is all that can be sai.d concerning the head. What seemed 
to be the stump of a median tentacle appeared between the bases of the lateral. Palps long, gently 
tapering, smooth, diameter at base rather more than one-half that of head. 

Width at head, including anterior parapodia, 3 mm. This gradually increases, reaching, at 
somite 12, a diameter of 6 mm., but narrows again to about 3 mm. at somite 20, continuing a t  this 
width throughout the remainder of the fragment. 

EuwntI8aIia oahuem68, new species. (19) Second parapodium, x 25; elyt., elytrophore: a. I .  and p. I . ,  anterior and 
posterior lobes; v .  c., ventral cirrus. (20) Seta from second para~odium, X 165. (21) Third parapodlum, x 25; lettering 
as in figure 20. (22) Seta from third parapodlum, x 165. (23) Sets from posterior somitea, x 260. 

Elytrophores on somites 2, 4, 5, 7, 9, 11, etc. Elytra very delicate, transparent, anteriorly barely 
more than covering dorsal surface of parapodium, behind about the twentieth somite, extending nearly, 
to median dorsal line. Edge of elytra smooth, with no processes or lobings. 

Second parapodium elongated, the large neuropodium with a bilobed anterior (fig. 19, a. I . ) ,  and 
a broader, more rounded, posterior lobe (p. 1 . ) .  Notopodium very small, appearing as a small lobe 
on dorsal surface of neuropodium. Dorsally is a large elytrophore, elyt., and ventrally a lanceolate 
cirrus, v. c. A large aciculum extends into the neuropodium, while a much sn~aller one terminates in 
the notopodium. From the base of the notopodium arise8 a butldle of very long, delicate set.*, 
extremely attenuated at the tip. In the speciuien figured were 12 of these. The larger ones have 
serrated, the smaller smooth, edges. S a b  of ventral bundle much larger, their bases extending about 
as far as base of aciculum, and from a-3 the diameter of this; protruding portion narrower, flattened, 
and sharp pointed, the whole bent into the form of an elongated crescent; on concave side are 2 rows 
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of sharp spines, which appear as a single row when seen from the side as in figure 20. Dorsal sets  of 
this bundle much larger than ventral, but differing from them in no other important respect. 

Third parapodium much shorter than second, squarely truncated at the end (fig. 21); posterior 
lip broad, rounded, anterior lip bilobed; dorsal cirrus with basal and long, lanceolate, terminal joint; 
apex extending more than half length of cirrus beyond apex of parapodium. Notopodium a small 
elevation on dorsal surface of neuropodium. Aciculre as in second parapodium. Dorsally a bundle 
of very fine setae, like those described for notopodium of second parapodium. On dorsal and ventral 
surfaces of neuropodium are other setze like those described above, the ventral bundle containing 
much the lager number; between these a row (5 in number in parapodium figured) of stout yellow- 
colored sets, with curved, bluntly pointed ends. At the apex a bundle of fine bristle-like processes, 
while from one side of apex arises a long, delicate, colorless spine, with two rows of minute processes 
along its basal portion (fig. 22). 

On following somites, beginning with seventh in one specimen and tenth in another, is another 
form of seta, found in bundles of 2 or 3 on dorsal surface of parapodium. These have a moderately 
stout inner axis, with a dense bundle of delicate radiating spines at the apex (fig. 23). 

With the exception of the delicate set= first described, which disappear early, all the above 
forms of setse are continued into the posterior portion of the body. The shafts of the s e b  increase 
considerably in length, so that they stand out prominently from the sides of the body. 

Fiber glands are present, and the black chitinous ropes secreted by them are prominent in all 
somites behind the seventh or eighth. 

Dental apparatus a long, gently curved maxilla on either side, colorless except for the apex, which 
is light brown, and on either side a dental plate with about 16 denticulations. 

Collected at station 3892, 328 fathoms, on a bottom of fine gray sand. Type no. 5206 TJ. S. 
National Museum. 

Family SIGALIONIDX. 

aennu PBAMMOLYCE Kinberg. 

Psammolyce fijiensis McIntosh. 

Pxan~mol~/ce fEjiensis McIntouh, Report Challenger Expedition, vol. x~r ,  p. 148, pl. xxr, flg. 6 ,  pl. xxrr, flg. 4, pl. xxrv, 
flg. G, yl. xrrr A, fig. 18. 

This was originally described by McIntosh from a single incomplete specimen. In the present 
collection was one specimen, also incomplete, undoubtedly of this species, though differing somewhat 
from McIntosh's description. 

Only the head and about 38 anterior sornites remained; length of this portion 11 mm. Proboscis 
protruding to distance of 4 mm., being about as long as first 4 somites. On either side, above and belo~v, 
at the end, are I1 papillae. Four large teeth in pharyngeal cavity. When pharynx is protruded the 
head is rotated upward 80 that the anterior pair of eyes, mentioned by McIntosh as invisible from the 
dorsum, are indistinctly seen through the flattened transparent basal portion of the tentacle. 

Terminal portion of tentacle absent, as was one palp. Other palp long, smooth, gently tapering 
to a blunt point, the tip extending beyond the end of the protruded pharynx, in this differing from 
McIntosh's specimen, in which the palps were very short. 

Elytra cover rather less than half of dorsal surface; inner third of each and dorsal body surface 
between them densely covered with minute sand grains; anterior edge of each elytron, where it is 
overlapped by the one in front of it, and outer half of exposed area free from sand. 

Some somites show, in addition to the compound setae described by McIntosh (pl. XIII a, fig. 18), 
a few having a similar general form, but more slender, paler, and with a longer terminal joint. A few 
of the larger s e h  also show transverse rows of minute serrations near the end of the basal joint. 

Collected a t  station 3847, 23 to 24 fathoms, on sandy and stony bottom. 
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Qenns TEALENEMA Baird. 

Thalenessa oculata McIntosh. 

Tlinlenessa oculala McIntosh, Report Challenger Expedition, vol. ~ I I ,  p. 142, pl. xxr, flgs. 1, 2, pl. XXIII, flg. 12, 
pi. x x v ,  flg. 3, pl. x r I I  A, flg. 11, 12. 

I have identified this species from the description given by McIntosh, though his figures give 
little aid in determining the character of the head. His figure 1, plate x x ~ ,  looks as if the head had 
been drawn without removing the anterior pair of elytra, and neither this nor figure 2 shovs either 
antennre or tentacles. His description is, however, so clear that there can be no error in the determi- 
nation. The compound ventral seta? may show more than two segments in the terminal portion. In  
the first seta-bearing parapodium I find as many as 9 of these teru~inal segments. 

Collected at station 3833, 142-88 fathoms, on sand, pebbles, and broken shell; station 3955, 
20-30 fathoms, on coral rock; station 3936, 79-130 fathoms, on broken shells andcorallines, and station 
4061, 24-83 fathoms, on coral sand, coralline nodules, and foraminifera. 

Family APHRODITIDX. ' 

Qenne APHRODITA Linnmns. 

Aphrodita echidna de Quatrefages. 

Aplirodita ecliidna de Quatrefages, Annelev 1, p. 197. McIntosh, Report Challenger Expedition, vol, XII, p. 36, pl. vrr. 
flg. 1, 2, pl. VI A, flga. 2-3. 

The s e b  of these forms differ somewhat from those described by McIntosh. Thelarge dorsal se* 
bend sharply at the end to form a terminal hook, and the ventral setre of both kinds, instead of a thick 
basal and slender terminal, pilose portion, show a gradual narrowing from the basal to the terminal 
parts. The pilose patch leaves uncovered the extreme end, which protrudes as gently curved, stout 
spine, resembling in this respect the set= of Iphione spino~a (op. cit., pl. VIII, A, fig. 5). McIntosh 
states, however, that his figure was drawn from a specimen probably undergoing regeneration. 

Just dorsal to the larger ventral setre in some somites (I could not find them in all) is a bundle of 
delicate colorless setre. Each has a strong lateral tooth near its end, and shows a distinct toothing 
beyond that (fig. 24). 

FIG. 24.-Seta from Aphrodila echidna, x 18% 

Elytra may have more or less of a fulvous coating above and below, or may be entirely free from 
it. The felt formed by fine threads covering the dorsal surface is filled with debris of various sorts, 
containing diatoms, radiolaria shells, and small annelid sand tubes. 

Collected a t  stations 4081, 202-238 fathoms, on a bottom of gray sand, and 4082, 256-283 fathoms, 
on a bottom of fine volcanic sand. 

Qenna LETMONICE ornbe. 

Lmtmonice producta wyvillei McIntosh. 

Ldmoniccproducta Grube, Monatsber. k .  Akad, zu Berlin, 1877, p. 612. 
~ ~ t r n b n i c e  producta var. wyvillei McIntosh, Report Challenger Expedition, vol. XII, p. 44, pl. VII, fig. 3, pl. rr A. 

Ags. 9-11. 

Dorsal spines nearly all broken or lost, so that it was difficult to get one intact for examination. 
They agree with McIntosh's description, except that they show numerous nodules along the shaft, 
which he does not figure., The villous character of the ventral surface is not as marked as in the 
specimena described by McIntosh. 

Collected a t  station 4004, 773-645 fathoms, on a bottom of br6wn mud and rock; station 4038, 
689-670 fathoms, on a bottom of gray mud and foraminifera; station 4036 on bottom of fine gray sand, 
in 687 fathoms. 
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Family PHYLLODOCIDS. 

Genus PHYLLODOCE Savigny. 

Phyllodoce sanctm-vincentis McIntosh. 

Phyllodoce sancts-m'ncentis McIntosh, Report Challenger Expedition, vol. xrr, p. 166, pl, xxvrr, fig. 9, pl. xxxrr. fig. 
8, pl. xrv A, figs. 14,15. 

Three specimens were in this collection, one from station 3810 (211-53 fathoms, on a bottom of 
fine coral sand) being somewhat larger than the one described by McIntosh, having a width of 4 mm. 
in the widest part. The eyes, also, were much larger than in McIntosh's figure, and I could not find 
the terminal row of "wartst' which he describes for the proboscis. There is a row of 16 papillae 
around the proboscis aperture. 

Other specimens from station 4098 (95-152 fathoms, on a bottom of coral sand, foraminifera and 
radiolaria) agreed more closely in size of body and character of proboscis with McIntosh's description 
than did the above, though the differences in the form of dorsal and ventral cirri in different parts of 
the body were less than he indicates. McIntosh describes the species as having "large blackish eyes," 
but figures rather small ones. The present specimens agree more nearly with his description than 
with his figure. 

Phyllodoce tenera Grube. 

Phyllodoce tenera Qrube, Annuleta Semperiana, p. 97, 1878. 

So far as I can tell from Grube's description, this specimen belongs to his species. The ventral 
cirri are filled with a material which turns yellow in preserving fluid, thus presenting a sharp con- 
trast to,colorless portion of remainder of body. 

Collected at station 3812, 64 fathoms, on a bottom of coral and coral sand. 

Genus ANAITIS Yalmgren. 

Anaitis tenuissima Qrube. 

Phyllodoce tenz~issZma Grube, Annulata Semperiana, p. 95, 1878. 

Grube's description is not accompanied by figures, but so far as I could determine from his text 
this specimen belongs to this species. Grube describes tentacular cirri on 3 somites. This would 
bring it under the genus Anaiti~ rather than Phyllodoce. 

Collected at station 3940, 59-70 fathoms, on a bottom of white sand and broken shells. 

Family ALCIOPIDX. 

ffenus VANADIS v. Greef. 

Vanadis minuta, new species. 

Body small, first 21 somites measuring 8 mm. ; eyes prominent, light brown in color, broader than 
any part of anterior region of body; diameter across eyes 2 mm. Seen from above, head shows two 
prominent eyes, corneal areas not visible in this view; a bridge of tissue extends across from one eye 
to the other, with a rounded lobe (tentacle?) on its anterior edge (tl' fig. 25); anteriorly a pair of 
lanceolate marginal tentacles (a. t., fig. 25). Ventrally, head shows longer tentacles below the 
lanceolate ones. Only one was present in the specimen (p. t . ,  fig. 26) ; large corneal areas look down- 
ward and outward; between the eyes a series of longitudinal foldings extend down into mouth (fig. 26). 
Posterior portion of head broad, and extending out like a shallow saucer, in which eye-bearing portion 
seems to be held. Laterally this is prolonged into a cirrus on either side, with a distinct joint at its 
base, which extends out under the eye (c, fig. 26). 

First somite behind head with a cirrus on either side (fig. 26); second somite with similar but 
shorter cirri; third somite broader, with longer cirrus, which was present only on one side (fig. 26); 
fourth somite behind head, with large cylindrical appendages, almost as prominent as eyes (S. 4, figs. 
25 and 26); each bears on outer edge a small nipple-like protrusion. Two following somites have par- 
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apodia (lost on one side in the specimen) with a small, transparent, globular dilation a t  the base 
(figs. 25 and 26). 

Parapodia very short as far as 6th somite, then elongated considerably, so that fully formed para- 
podiunl is almost as long as transverse diameter of the body. Dorsal and ventral lamelloc very irregu- 
larly distributed, so that I infer they must have been lost on many somites, and I can give no details 
as to on which somites they first appear. Parapodium from middle of body with lanceolate dorsal 
and ventral lamells, a cirrus extending from apex of setigerous,portion, f. c. (fig. 27); each bears 
dorsally the brown segmental organ (d. s. o.), which is the only trace of color to be seen behind the 

Fro. 25. Fro. 26. Fro. 27. FIG. 28. 

Vanadis mimta, new species. (26) Dorm1 view of head, X12.6; e., eye: 8.4, fourth somite; a. t., anterior tentacle; t f ,  
median tentacle (7). (26) Ventral view of head, x12.5; c., cirrus of fimt somite; p,  t., posterior tentacle; other letter8 as in 
figure 25. (27) Parapodium, xM); (1. c. and u. c., dorsal and ventral cirri; d. a. o. and v. 8. o., doreal and ventral segmental 
organs; f. c,,  cirrus at end of parapodium. (28) Seta, ~ 2 8 0 .  

eyes; anteriorly this organ is not present as a swelling, its location being indicated by a transversely 
arranged band of brown pigment; setre longer than parapodium,'compound, with terminal portion 
barely & length of basal part (fig. 28). 

This species is represented in the collection by one specimen from station 3802, taken in tow net 
4 fathoms below surface, and one from 3797, under similar conditions. The latter was very badly 
preserved, but undoubtedly belongs to this species. The type (no. 5207 U. S. National Museum), 
fqom station 3802, measures 12.5 mm. to end of 14th setigero~is somite. 

Vanadis fusca punctata new species. 

Body of medium size, head and first 22 somites together 13 mm. long. Head 2 mm. in diameter; 
1st somite behind head nearly Name width. Body then narrows gradually to somite 6, which is 
diameter of head. Later somites gradually widen to 2.5 mm. at somite 15 (measurements esclusive 
of parapodia). Fragments from posterior part oP body twice as wide as this, but these measurements 
possibly not reliable, as the body had the appearance of having swollen under the influence of rea- 
gents. Color anteriorly a very light brown (in preserving fluid). Posteriorly, color entirely lost, 
except for segmental glands on posterior dorsal surface of all parapodia. These are dark brown in 
color, and are very prominent. 

Head with large eyes, corneal surfaces directed outward and a little downward (fig. 29). The 
specimen from which figure 29 was drawn was turned a little to the left, so that right corneal area 
shows from above. A narrow bridge connects the two sides of the head. In front of this, on a slight 
elevation, is a single median tentacle. Two pairs of anterior tentacles (fig. 29 and fig. 30, dorsal pair 
only shown in fig. 29). Corneal surface of eye white, remainder dark brown. 

On ventral surface of head eyes separated by deep fissure (fig. 30). Buccal frill divided into a 
median and two lateral portions. Lateral portions each with a stout cirrus (fig. 30). Following 
soinite with a small dorsal and larger ventral cirrus. Next somite with large dorsal and small ventral 
cirrus. No trace of proboscidean tentacle in tile specimens. 

Proboscis 11 mm. long when extruded, widening gradually toward the end, with very abrupt 
widening at extreme end. On either side of this trumpet-shaped end, one edge is drawn out into a 
flattened, curved, horn-like process with end pointed and bent backward. Edge of opening between 
these processes thrown into irregular folds. Inner surface of proboscis longitudinally plicated. 
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Parapodium with broadly Ianceolate dorsal and ventral lobes, dorsal larger than ventral, and 
standing out from the parapodium rr~ore prominently. A single tenninal cirrus extends considerably 
beyond the apex of t h e  aciculutne (fig. 31). 

Fetae numerous, forming a broad fan, a few on dorsal and ventral surfaces somewhat smaller than 
the others. Setae compound, terminal joint very small, arising near end of basal portion, as in figure 
28, of lTanadis minuta. Many s e t s  show traneverse wrinkles a t  places where they are bent, indicating 
that  they are hollow and their thin walls have collapsed a t  these places. 

Two fragments with-heads, and a number from posterior 
portion of body, taken a t  station 3889, surface. Other 
fragments from station 3797, surface, and 4082, 220-238 
fathoms, on a bottom of gray sand. 

Type no. 5208, U. S. National Museum, a specimen 13 mm. 
long (incomplete), from station 3889. 

ec Qenns Greefla QBEEFIA oahuensis (NAUPEANTA) McIntosh. v. Qreef. 

"d c Qreefla oahuensis McIntosh, Report Challenger Expedition, Vol. 
XII, p. 182, pl. xxvrI1, figs. 5, 6, 7, pl. XXXII, fig. 11, pl. XV A ,  

FIG. 29. fig. 4. 

The specimens agree more closely with McIntosh's de- 
a t  p t  scription than with his figures. H e  describes dorsally " a  

short, flattened tentacle of a somewhat ovate form." This 
is clearly seen in the specimens, but does not appear in  his 
figure 6. Color varies from light brown to deep purple, 
dorsal lamella? of parapodia colorless. Ventral "segmental 
glands " not very prominent. 

Collected a t  surface a t  stations 4190, 4011, 3980, and 4188, 
the latter affording only fragments from the posterior end. 

Greefla quadrioculata McIntosh. 

Aln'o1~a (?) qztadrioculata Melntosh, Report Challenger Exp., 
vol. XII, p. 176, pl. XXVIII, fig. 8, pl. xxrx, ng. 7. 

Fragments of a single specimen. I have put i t  in  this 
genus because of the character of the set=, which are com- 
pound, slender, with a very slender terminal portion at- 

/ tached on one ~ i d e  a little behind the end of the basal 
portion, as is characteristic of Gree3a. McIntosh described 
the head, but had no seta?, and while he put his specin~en 
in the genus Alciopa, he  noted a general resemblance to 
Greeja. I n  the  peculiar eye structure, this specimen 
agrees with McIntosh's. 

WC. Collected a t  station 4190, surface. 
Fro. 31. 

I'unadis fusca punctata, new species. (29) Dor- 
Family TOMOPTERIDg. 

sal view of head, x 11: a.  1. and m. t., anterior Qenns TOMOPTEBIS Eechscholtz. 
nnd medinn tentaclee; v. c. nnd d .  c.. ventral 
and dorsal cirri. (30) Ventral view of head, Tomopteris sp. 
x 11. (31) Wrapodium, x 18.5; lettering as in 
figure 27. Three specimens, one large and fairly well preserved, 

and two small and very badly preserved. Length of 
smaller 3.5 mm.; of larger, exclusive of terrninal portion, 14 mm. 

Larger specimen shows head lobe on one side drawn out into point; on other side this point is 
broken off; first cirrus slender, short, with acute apex; second cirrus with spine, about equal to para- 
podia1 region of body in length. Parapodial region 14 mm. long, with 17 pairs of parapodia. Terminal 
smooth portion about 10 mnl. long. Two broad plates at  end of each parapodium, but  these not well 
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enough preserved for description. Brain faintly bilobed, with dark-brown eyes. No trace of parapo- 
dial eyzs. 

These specimens correspond with no species described by either Vejdovsky a, Apst,ein b, or Greef c, 

but since sexual differences are considerable in this genus, and the specimens are poorly preserved, I 
have thought it best not to attempt to give them a new specific name. 

Collected at the surface at stations 3802 and 4037. 

Family NEREIDiE. 

Genus NEREIS Cuvier. 

Nereis (Platynereis) tongabutensis McIntosh. 

Nereis tongabute?uris McIntosh, Report Challenger Expedition, vol. XII, p. 212, pl. XXXIV, fig*. 5,  8, 9, pi. XVI A, 
figs. 5, G,  7. 

One incomplete specimen fro~n  tati ion 3968, 144-16i fathoms, on coarse sand and coral, and 
another from Pearl Harbor, Oahu. The label reads "Taken fro111 mass of sponge." 

Nereis sp. 

Head broader than long (fig. 32), deeply cleft in front; anterior eyes much the larger, with lens 
facing anteriorly and outward; lens of posterior eyes facing dorsally. Antenna? and tentacular cirri 
lost. Palps very large. 

First 8 parapodia with cirrus-like neuro- and notopodium. Dorsal cirrus about as long as para- 
podium, ventral cirrus nearly as long as dorsal. Behind somite 8 dorsal and ventral cirri become 
abruptly much shorter. Lobes of parapodia remain elongated for some 
somites, later shortening very decidedly. 

Two kinds of setze, one with short terminal joint having an apical hook 
with a L i ~ i l ~ g "  and no lateral teeth, the other with very long, smooth, gently 
tapering terminal joint. 

In  the absence of information concerning antenne, tentacular cirri, and 
jaw apparatus, I have not thought it wise to name this incomplete and possibly 
immature specimen. Width, including parapodia, 2 Inm.; length of 8 somites, 
3 mm. FIQ. 32.-Head of Arereis 

A single specimen, retaining only the anterior end, from station 3968, sp., x 12.6. 

141-164 fathoms, on bottom of coarse sand and coral. 

Nereis kobiensis McIntosh. 

Ner& kobiensds McIntosh, Report Challenger Expeditio~~,vol.  XII, p. 210, pl. Xxx~v, figs. 8,4,5,6, pl. xvr A, figs. 2,3,4. 

Heteronereid phase. McIntosh described the atokous form only. I have identified these speci- 
mens, all of which were in the epitokous condition, from the structure of the paragnathi, in which 
respects they agree exactly with McIntosh's description; from the general character of the head, which 
agrees better with McIntosh's descriptiofi than with his figure, and from the presence of peculiar hook- 
like set= in the anterior, unmodified feet. The eyes were larger than in McIntosh's specimens (a  
modification consequent on the sexual phase), and he does not mention a spinous edge on the'concave 
border of the falcate s e b .  

Head of female with large eyes (fig. 33), in contact with one another; eye (ih alcohol) deep purple 
in color, with white "lens," pointing anteriorly in anterior eye, upward and backward in posterior 
eye. Antenna short& than head, tapering gently to blunt point. Palps large, with stout basal and 
terminal joints. I n  the drawing (fig. 33) these are somewhat foreshortened, as the head in all cases 
had been bent toward the ventral surface. Tentacular cirri usually had been lost. Longest of remain- 
ing ones extended to sixth setigerous somite. ' Prostomium with a dorsal median prolongation, extend- 

-- 

avejdovsky, Zeit. f. Wiss. ZOO~., bd. 81, p. 81. 
b Apstein, Die Alciopiden und Tomopteriden der Plankton Expedition, 1900. 
oOreef, Zeit. f .  Wiss. Zool.. bd. 32. 
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ing a short distance into an indentation in posterior dorsal border of prostomiurn. Some specimens 
showed irregularly distributed patches of reddish pigment on dorsal surface of head and along dorsal 
median line. None of the specimens were we11 preserved, such organs as cirri suffering much disinte- 
gration. The account of parapodia, etc., is based on what seemed to be the most normal individual*. 

Second parapodium of female (fig. 34) with 4 lobes, one dorsal and one ventral, a long posterior 
and a short pointed anterior, into which extends the aciculum. Dorsal and ventral cirri with broad 
base and narrow apex, resembling one another in form, but the dorsal considerably the larger. Seta: 
compound, terminal joint toothed. 

FIG. 33. 
FIG. 34. 

FIG. 36. 

Nereig kobiensis. (33) Head, x 11. (34) Second parapodiumof female, X 46; d. e. and v. c., dorsalandventral cirri: a. 1. and 
3i. l . ,  anterior and posteridr lobes. (35) Eleventh parapodium of female, x 45; lettering as before. (36) Falcate 8eta 
from eleventhparapodium, x 280. (37) Twenty-fifth parapodium of female, x 45. 

Eleventh parapodium of female with slender dorsal and ventral cirrus, and 3 blunt lobes; aciculre 
projecting into spaces between these lobes; a shorter posterior and longer anterior secondary lobe at 
point where apex of aciculum reaches edge of parapodium (fig. 35). Near dorsal aciculum is a pecu- 
liar hook-like seta described by McIntosh. Dorsal set= and dorsal half of ventral bundle with long, 
slender, toothed terminal joint. Ventral half of ventral seta bundle with few (only 1 in parapodium 
drawn) seta: like those of dorsal half; most of this bundle with "falcate" s e b .  Basal joint with 
broad end, marked by longitudinally directed spiral lines, with transverse markings between the latter 
(fig. 36). Apical portion short, with narrow base, widening rapidly to strongly hooked tip, concave 
edge with about 10 long, narrow spines. 
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Modified parapodia begin a t  eighteenth to twentieth somite. Figure 37 shows one from somite 25. 
A rounded lobe appears at base of dorsal cirrus, and two irregular flattened expansions at base of 
ventral cirrus. Setigerous lobes elongated and broad, overlapping one another as shown in figure. 
Neuropodium and notopodium each with fan-shaped bundle of s eb .  S e h  (fig. 38) with broad 
basal joint, into end of which fits the pointed end of the terminal joint; latter very broad, paddle- 
shaped, with row of minute teeth along one edge; basal joint with very fine transverse striations. 

Female larger than male and may reach length of 37 mm. 
Male usually not over 10 to 12-mm. long. Head and eyes like those of female. Modified parapodia 

like female except that dorsal cirrus is broader, and is lobed along ventral margin, as figured for 
heteronereis phase of othel; species. Anterior " unmodified " parapodia in general form like those of 
female, but important differences in the character of dorsal cirrus; that of first parapodium like female, 
but from here backward the parapodia gradually increase in size until they are very long on somite 7; 
here they show a thick, cylindrical basal portion, with broad flattened tip ending in an acute point 

N e d 8  kobiensts. (58) Beta from twenty-fifth parapodium of female, x 68. (39) Seventh parapodium of male, X 68. (40) 
Beta from anterior somite of male, x 280. 

(fig. 39). Sets as in female except for a single stout dark brown seta in dorsal bundle. On eighth 
somite dorsal cirrus has usual form, this and following lLunmodified " parapodia agreeing closely with 
those of female except that the lobes are shorter, and compound setm are like those of somite 8 
(fig. 40). There are apparently two pairs of long anal cirri, but on account of poor preservation, it is 
impossible to be sure on this point. 

In  both sexes anterior "unmodified " portion of body is filled with sex products, a complete 
degeneration of dissepiments and an almost complete disappearance of alimentary canal and body wall, 
muscles having taken place. The sex products apparently arise in the posterior portion and are passed 
forward into the anterior region, where they are carried until ready to be discharged. Posterior region 
also well filled with sex products, but no ~ e r y  noticeable degeneration has appeared, except in the 
dissepiments, which are 1acking.a 

Collected in considerable numbers at stations 3851, 3812, 3921, 3843, 3823, 3905, 3850, 3821. Some 
were marked surface,?' others not. It is probable that all were taken while swimming. 

aTreadwel1-Biological Bulletin, vol. IX, no. 4, ~eptemb'er, 1905. 
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Family NEPHTHYDIDE. 

Nephthys sp. 

A angle fragment of the anterior end of a very small specimen, 1.5 mm. broad in widest part, and 
of which the first 15 somites measured 3.5 mm., was collected at station 4442, at  Harris Point, San 
Niguel Island, California. It war, too much injured for identification. 

Fami ly  AMPHINOMIDE. 

Qenua NOTOPYQOS Qrabe. 

Notopygos megalops McIntosh. 

d'otOpyg08 megalops McIntosh, Report Challenger Expedition, vol. XII, p. 18, p1. I, flg. 1, pl. 11 A, flgs. 3 and 4. 

A single specimen, 8 mm. long and 4 mm. broad, with 18 somites. The anus opens on the dorsnl 
surface of somite 16. Station 3848, 44-73 fathoms, on a sandy bottom. 

Notopygos labiatus McIntosh. 

Notopygos Iabiatua McIntosh, ReportChallonger Expedition, vol. x11, p. 19, pl. 11, fig. 6, pl. IV, fig. 2, pl. 11 A, figs. 5,6. 

The anus opens dorsally on somite 22. 
Collected from ahition "3851, surface." I t  seems very probable that there was some mistake in 

labelling, as Notopygos is not a surface form. 

Oenue EURYTHOE Kinberg. 

Eurythoe 'paciflca Kinberg. 

Eurythoepacifca Kinberg, 0fvem. of K, Vet, Akad. Wrh., 1857, p. 14. McIntosh, Report Challenger Expedition. vol. 
XII, p. 27, pl. 11, Ags. s3, 4, pl. 111, flg. 3, pl. 11 A, flg. 13, pl. 111 A, figs. 6-9. 

, Two imperfect specimens from station 4031, 27-28 fathoms, on a bottom of fine coral sand, and 
two, in a better state of preservation, from Honolulu Reef. 

Genus CHLOEIA Savigny. 

Chloeia flava Pallas. 

Chloeiaflavz McIntosh, Report of Challenger Expedition, vol. x11, p. 8, pl. 111, flgs. 1, 3, pl. I A ,  flgs. 7 and 9. 

I have identified this species from McIntosh's description, these specimens differing from his 
mainly in coloration. They showed no fan-shaped patch of pigment near the dorsal cirrus, and 
instead of a row of "brownish purple" dots in each metamere, there are two continuous brown lines 
extending along the dorsal surface, one on either side the median plane. Some dorsal s e k  are very 
long, slender, with a lateral spur, but with no teeth on the terminal portion. They are colored yellow 
as far as the lateral spur, but are colorless beyond this. Ventrally are similar, but stouter, colorless 
setre. 

Collected at stations 3846,3847, 3848, 3874, and 3876, at depths varying from 21 to 60 fathoms, on 
sandy or gravelly bottom. 

Qenns EUPHEOSYNE Savigny. 

~ u ~ h r o s y n e  heterobranchia Johnson. 

Euphrosyne heterobranchta Johnaon, Polychreta of Puget Sound Region, Proc. Boston Soc. Nat. Hist., vol. 29, no. 18, 
p. 402, pl. 6, figs. 60-66 a-C. 

A single specimen, differing from Johnson's description only in the possession of 9 branchiae on 
a side. 

Collected at station 4551, in the vicinity of Monterey Bay, Cal. 
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Genus RERMODICE Kinberg. 

Hermodice pennata, new species. 

Head roughly quadrangular, anterior edge a trifle broader than posterior (fig. 41). The four large, 
light brown eyes and the thick median tentacle occupy nearly the whole dorsal surface of head. Ante- 
rior eyes a little lager than posterior, all prominent on dorsal view. Median tentacle relatively thick, 
situated about in center of rectangle, of which the eyes form the corners, tapering gradually to apex, 
which extends beyond oral lobe. Ends of tentacles and of cirri near the head looked as if either a 
collection of granular debris had adhered to them, or as if a terminal dilation, originally present, had 
broken into fragments during the preservation. Inner paired tentacles in form of an elongated cone, 
extending as far as base of median. Outer paired tentacles about same size as unpaired. Oral lobes 
prominent, rounded. 

Caruncle in two parts. A short, triangular anterior portion, with transverse markings, its rounded 
base touching the median tentacle and covering over the anterior pair of eyes. Below and behind this 
the much broader posterior portion extending laterally so as to cover the whole dorsal surface of the 
first three somites between the parapodia. Greatest width of caruncle about middle of somite 3, taper- 
ing from there to end at posterior edge of somite 4. Caruncle composed 
of a central vertical lamella, and on either side lateral lamellat, also verti- 
cal. Apparently there are typically 7 of these on a side. In the specimen 
figured the first one on the right had been lost, and the fifth on the left 
broken off, not far from the base. Those of the two sides are arranged 
in an alternating fashion. Along each runs an axial band of pink pigment 
(in alcoholic material) with numerous branches on either side, giving 
the whole caruncle a feathery appearance. 

Dorsal cirri with stout basal and slender conical terminal portion; 
ventral similar in form, but smaller; first ventral cirrus largest, those 
behind it diminishing gradually in size toward posterior end. 

Gills on first somite as about six rounded lobes, arising from a com- 
mon, rather broad, base. By segment 10, the number of these lobes has Il.-Head of Wermadise 
doubled. All gills with accumulation of pinkish brown pigment on pennata, x 12. 
dorsal surface, apex colorless. 

Dorsal surface of each somite with numerous longitudinal pink bands extending across from one 
boundary to the other. Some are single, others branch, and others are incomplete, extending only a 
part of the Kay across. 

Setae of dorsal bundle long, very finely pointed; those of ventral bundle shorter, stouter, with fine 
denticulations along one edge. 

Collected at station 4162,21 fathoms, on a coral bottom. Type (no. 5209, U. S. National Museum), 
an incomplete specimen; length of head and first 15 anterior somites, 14 mm.; greatest width, 5 mm. . 

Famiiy EUNICIDE. 

Oenne EUNICE Cavier. 

Eunice sicilieneis Grube. 

Et~nice siciliensis Ehlem, Die Borstenwhner, p. 363, pl. 16, 1864. (See Ehlem's paper for references to earlier' 
literature.) 

The wide distribution of this species is noteworthy. Described originally from a European locality, 
it  has been collected a t  Porto Ricon, and now appears in this collection from the Sandwich Islands. 
Collected a t  station 3849, at a depth of 73-43 fathoms, on a bottom of broken shells and corals; at sta- 
tion 3876, 28-43 fathoms, on a bottom of coarse sand, and at station 3940, 69-70 fathoms, on a bottom 
bf sand and broken shells. 

aTreadwell-Polychtetous Annelids of Porto Rico, Bull. U. S. Fish Commission, vol. XX, 1900, p. 196. 
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Eunice vit tata Delle Chiaje, var.? McIntosh. 

Eunice viltata Delle Chiaje, var.? McIntosh, Report Challenger Expedition, vol. XII, p. 276, pl. xxxv111, flgs. 3,4,5, pl. 
xlx A, figs. 16,17. . 

A single small specimen, from station 4021, on a bottom of coarse sand and foraminifera, at a depth 
of 286-399 fathoms. 

Eunice collaris Grube. 

Eunice coltarb Grube, Annulata Semperiana, p. 156, pl. IX, fig. 3, 18i8. 

I have identified these specimens from the figure and brief description given by (;rube in the 
above reference. At Hilo was collected an entire individual, very small, and evidently immature, 

. and a portion from the middle of the body of a much larger specimen. The smaller, entire speci- 
men corresponds with Grube's description in the form of the head and its appendages, and in the 

Eunice hawaiemi-8, new species. (42) Head, x 3.6. (43) Eleventh parapodium, x 10; br., gills; d. c., and u. e., dorsal 
and ventral ciqi. (44) Ventral seta, x 10. 

fact that the dorsal surface is thickly studded with small, white spots. The gills begin on somite 17. 
At Laysan were collected fragments of the anterior end of two individuals. Both were badly 

preserved, but one retained enough of the head and its appendages to admit of identification. The 
white spots were very faint, but the surface showed the brilliant iridescence mentioned by Grube. 

Maxill~e rather strong, gently curved. Right and left dental phte each with 4 teeth. Right 
paired plate with 6, left with 5 teeth. Left unpaired with 3. This is, in each case, one less than was 
described by Grube for the corresponding plate. It is possible that he described as a tooth the 
projecting basal portion of each plate. 

Dorsal seta of two kinds, one long, sharp-pointed, tapering gently to their tip; in each somite a few 
(one to a somite?) comb-shaped s e b  (brush-shaped seta of McIntosh). Ventral s e h  compound, 
basal portion heavy, with lateral denticnlations on its distal end; terminal portion relatively small, 
with numerous denticulations along the edge, and with terminal and subterminal teeth, the lLguard" 
barely extending beyond the latter; anteriorly, each parapodium with 2 aciculze; toward posterior 
end, a third aciculum with hook-shaped end appears in the ventral part of the parapodium. 

Eunice hawaiensis, new species. 

Prostomiurn rather deeply bilobed, each lobe subdivided by two shallow groovea so as to present 
a &lobed appearance (fig. 42). Tentacles long, smooth, tapering uniformly to the apex, inner lateral 
reaching to eighth somite, median to fifteenth, outer lateral to second. Tentacular cirri slender, taper- 
ing, reaching to anterior border of prostomium. Eyes large, brown, in usual position. 
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Mandibles dark brown, with lighter colored edges. Each half of nearly uniform diameter through- 
out, curving gently outward at anterior end. Maxilla! stout, gently curved; left dental plate with 
8 teeth; left paired with about 12, left unpaired with 8; right dental with 9, right paired with aboutl2. 
Color pale, with only toothed edges darker. 

Gills begin on second parapodium, there rather small, with axis and 3 lateral branches; on third 
parapodium gill much larger, reaching mid-dorsal line, and with 12 branches; from fourth setigerous 
somite (sixth body somite) gills overlap in mid-dorsal line, this overlapping continuing until about the 
twenty-fifth somite, where gills begin to shorten until, on about somite 45, each has only 3 branches. 
On somite 50 gill is composed of only a small cirrus-like outgrowth from the dorsal cirrus. In  its 
greatest development, the gill may have as many ai 30 branches. (See fig. 43, of eleventh parapodium. 
Note the bend in the axis of the gill, which brings its terminal portion to lie parallel to the doreal 
surface of the body.) Setigerous lobe with a rounded posterior, and a longer, nearly rectangular, 
anterior lobe. Into the latter extend the large aciculse. Dorsal s e k  long, gently curved, tapering 
gradually to a sharp point. At the point where curving begins, they are somewhat broader than 
elsewhere, with minute denticulations along the concave edgk. Ventral seke compound; bawl portion 
long, expanded slightly at end, terminal porticn narrow, sharp pointed at apex, with a terminal and a 
subterminal tooth (fig. 44). On posterior parapodia the teeth on the compound s e h  are more 
prominent, and there are minute denticulations on 
both proximal and distal joints. 

Type (no. 5210, U. S. National Museum) an incom- 
plete specimen, retaining only the anterior 125 somites; 
length of this, 115 mm.; peristomium 4 mm. w,ide; 
body diameter increases gradually to about 50 mm. 
behind head, where it is 7 mm.; body (in formalin) a 
pale flesh color; gills white. Collected at station 4134, 
on bottom of fine cord and volcanic sand, at depth of 
324-225 £?thorns. 

A second much smaller specimen, not more than 
one-quarter the size of the above, and with gills begin- 
ning on the fourbh somite, was collected at station 
4021, 286-389 fathoms, on a bottom of coral sand and 
foraminifera. 

FIG. 46. FIG. 46. 
Eunice interrupta, new species. 

Eunice interrupta, new species. (46) Twelfth parape 

Prostomium broader than long, with a well- diumr X 46; br., gills. (46) Ventral seta, x 280. 

marked, though shallow, depressionVbn the anterior . 
border. Peristomium longer ventrally than dorsally, the median tentacle seeming to lie in a slight 
depression on its anterior edge. All tentacles moniliform, the constrictions being a little less,distinct 
at the base than at the tip. Median tentacle extending to posterior border of ninth somite, inner 
laterals to somite 8, outer laterals to somite 3. Eyes large, brown, situated lateral to base of 'inner 
lateral tentacles and posterior to base of outer laterals. 

Second somite one-third length of peristomium, its articulated cirri reaching to anterior border of 
eye. Dorsal cirrus of anterior parapodia noticeably moniliform, resembling the tentacles in this 
respect, becoming less noticeable, however, in succeeding somites, as in figure 45 of the twelfth parapo- 
dium, where doraal cirrus shows merely a jointing. This jointing disappears at the twenty-second, 
somite. 

Gills first appear as a 1-branched appendage to the fifth parapodium; on the seventh they are 
2-branched; on the eighth they are 3-branched, on the fifteenth they become 2-branched qa in ;  on 
the twenty-first there is but one. There is some variation in this gill arrangement, some somites in 
the middle of the body apparently lacking them. In  the type a very small single branch is found in 
a11 somites, posterior to second. 

Ventral cirri short and stout anteriorly, longer and narrower posteriorly. Two long, faintly artic- 
ulated doreal anal cirri. Ventral anal cirri, if originally present, had been lost. 

Dorsa!setse long, simple, sharp-pointed a t  apex. Ventral s e k  compound, basal portion with broad 
end, a single large tooth at the apex, and a row of fine denticulations down the side (fig. 46). Terminal 

F. C. B. 1908, Pt. 3--26 L 1  . 
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piece with tooth at apex and a second blunter tooth just behind this. "Guard" extending beyond 
teeth, finely serrated along its edge. One specimen of about 70 somites had a body length of 60 mm. 
and a greatest width of 4 mm. 

Another, a sexually mature individual, showed the following conditions on one side of the body: 
Somite vi, gill of 1 branch. 
Somite vii, gill of 2 branches. 
Somite viii, gill of 3 branches. 
Somite xi, gill of 4 branches. 
Somite xiii, gill of 3 branches. 
Somite xx, gill of 2 branches. 
Somite xxi, gill of 1 branch. 
About the middle of the body the gills disappeared to reappear toward the posterior end. 
Collected a t  stations 3834 and 3821 in surface hauls; 3850, 43-46 fathoms, on a bottom of coarse 

sand and broken shells; 3848, in essentially siniilar conditions as the last, and at 3940, 59-70 fathoms, 
on a bottom of white sand and broken shelle. 
' 

Type no. 5211, li. S. National Museum. A specimen 55 mm. long, but incomplete posteriorly, 
from station 3850. 

Eunice bilobata, new species. 

Prostomium deeply bilobed, though its precise form is difficult to determine owing to distortion 
produced by the protrusion of the pharynx and jaw apparatm. Body grayish in color, with a marked 
iridescence, all parapodia and gills light brown (in alcohol). Tip of dorsal cirrus white, with a sub- 

terminal hand of dark brown. Tentacles and cirri show 

i 
no trace of art,iculations. Median tentacle extends to 
eighth somite, though possibly not entire in the single 
specimen. lnner lateral about equal in length to median. 
Outer lateral arise close to inner lateral, about four-fifths 
the length of latter and more slender. Eyes difficult to 
see, situated between bases of outer and inner lateral ten- 
tacles. Tentacular cirri extend to anterior end of prosto- 
minm, their ends colored like dorsal cirri of parapodia. 
All cirri much wrinkled, but with no trace of articula- 
tions. 

Mandibles flattened and thin at their ends, united 
FIG. 47 FIQ. 48. with one another by a very narrow crosspiece on the con- 

Eu12w bUobata, new RPCCiOH. (4,) Seventh para- cave median edge. Maxills flattened at their bases, their 
podium, x 11. (48) Ventral seta, x 180. outer ends cylindrical, smooth, and uniformly curved. 

Right and left dental plates each with 5 teeth. Right 
lateral paired plate with 10 teeth, left lateral with 7. Left unpaired plate with 3 teeth. A single 
accessory plate with acute apex on either side. Dental apparatus brown in color, this being very dark ' 

in the maxilla? and lighter in the other parts. Tips of teeth on lateral plates white. 
Branchis begin on seventh parapodium, each with main axis and 9 lateral branches (fig. 47). 

,On somite 34 there are 15 or 16 of these, one having bifurcated tips. On a somite from farther back 
in  the body (taken from a fragment so that its precise position could not be determined) the main 
axis was much larger than the dorsal cirrus, and its diameter great in proportion to those of the 18 
small branches which were situated along its inner face. 

Parapodium with two krge, black aciculs extending into the bases of the setse. A bundle of 
finer, sharp-pointed aciculze extend into the dorsal cirrus, and in somites behind the twentieth a third 
group protrudes from the surface just above the ventral cirrus. In  one parapodiuni there was only 
one of these, in another there were three. Ventral cirrus with swollen base, forming a prominent 
swelling on ventral surface, and a smaller, rounded, terminal portion. 

Dorsal sek.  long, fine-pointed, curving gently toward the end. Ventral setse compound, basal 
portion broader at tip than at base. Terminal portion short, narrower than apex of basal, with a 
terminal and a subterminal tooth. "Guard" not continued around end, finely denticulated along 
the edge (fig. 48). Anteriorly each parapodium with a rounded lobe which projects beyond the 
bases of the setse. 
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The collection contained fragments of a single specimen. One fragment of the anterior end of the 
body consisted of head and 35 somites. Length, 19 mm.; breadth, exclusive of parapodia, 5.5 mm. 

Collected at station 3871, at a depth of 13.43 fathoms on bottom of fine white sand. Type no. 8212, 
U. S. National Museum. 

Eunice nicidioformis, new species. 

Body narrow in proportion to length. Largest specimen contained 100 somites, was 43 mm. long, 
and 2.5 mm. wide without the parapodia. There is a slight increase in width from the first to the 
sixth somite, while posterior to this the body tapers gradually to the end. Color in alcohol, light 
brownish yellow, with marked iridescence. Aaterior somites show a pearly luster, most noticeable 
in son~ite 6. 

Prostomium rounded, with median frontal indentation (fig. 49). Median tentacle reaches to 
fifteenth somite, inner laterals to tenth, outer laterals only to third. Tentacular cirri extend to 

Eunice nicidiofomie, llew spccies. (49) Head, x 5.5. (50) Anterior parapodium, x 66; d. c., dorsal cirrus; br., gill. 
(51) Ventral Beta, x 185. 

anterior face of outer lateral tentacles. All tentacles and cirri articulated, this being most noticeable 
in the outer laterals, which are almost moniliform. Anal cirri two pairs, dorsal ones long, articulated, 
ventral much shorter, pointed. 

Maxillae light brown, apex cylindrical, gently curved. Great dental plates each with 6 teeth, 
margins brown, lateral portions white; left paired plate with 7 teeth, left unpaired with 5 ;  right 
with 9. All plates colored only on their inner margins. 

Gills at first sight seem to be absent, whence the specific name. On some anterior appendages, 
however, is a very small gill (fig. 50). On largest, sexually mature individual, these begin on somite 
7 and end on somite 37. 

Parapodium with long unsegmented dorsal cirrus (fig. 50). Ventral cirrus proportionately rather 
large. Simple s e h  long, flattened, curving gently toward distal end; apex sharp-pointed. Compound 
setae rather slender, basal portion with distal end slightly broader than the terminal portion (fig. 51), 
latter with a terminal and a subterminal tooth, and a "guard " extending slightly beyond the former. 
In  anterior parapodia are two large black acicul~.  Posteriorly there may appear a third aciculum, 
ending just dorsal to the ventral cirrus. Parapodia with a rounded posterior lobe extending beyond 
the bases of the setre. 

Collected at station 4077, 99-106 fathoms, on bottom of fine coral sand and foraminifera; Eroxn 
station 4098, 95-152 fathoms, with a bottom essentially like the former, and fro111 station 4101, 143 
fathoms, on coral sand and foraminifera. Type no. 5213, U. S. National Museum, a specimen 47 mm. 
long, collected at station 4098. 

Eunice biannulata Moore. 

Eundce blan?~ulata Moore, New Polychseta from California, Proc. Acad. Nat. Sol. Philadelph'ia, vol. LVI, 1904, p. 484. 

These show very considerable differences from the specimens described by Moore under the above 
name. Closer examination shows, however, that in the character of setre and jaws, and in mgde of 
origin of gills, they agree very closely with his description. In  one the head agreed with the type, 
while in the others there had been so much contraction due to the preservation that the precise 
character of the tentacular annulations was hard to determine. The main differences are in ~ize,  the 
largest having a length of 190 mm. and a width of 10 mm. 

Collected @om station 4551, vicinity of Monterey Bay, California. 
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Eunice sp. 

From stations 4015 and 3822 were collected members of this genus, those from the former station 
too mukh injured for identification, the latter evidently an immature form. 

Genus LUYBRICONEBEIB Blainville. 

. Lumbricone~eis grandis, new species. 

A rather large species, 3.5 mm. in diameter at the prostomiurn, 5 mm. at somite 35. No entire 
specimens were in the collection, but some fragments of the posterior end which were preserved were 
scarcely more than half as broad as the anterior portions. 

Head (fig. 62) bluntly rounded, length about equal to breadth. No eyes were visible. The head 
in each case was bent dorsally, owing to the position assumed by the animal when killed. When bent 
back to its proper position, there appears on either side a shallow depression at posterior edge of head: 

Lu-ds grandh, new species. '(52) Heed, x2.5. (53)  Right maxillary apparatus, x9; ac, accessory plates. 
(64) Mandible, x9. (65) Beta, ~ 1 8 5 .  (66) Hooked seta, 185. 

In the jaw apparatus each 'lateral plate has 4 teeth (fig. 53); anteriorly on either side are two 
smaller plates, roughly triangular in form, with toothed apex pointing toward median line. The 
whole is surrounded by thin chitinous plate (not shown in figure), in which at two points are seen 
darker patches (accessory plates, ac fig. 63). All mouth parts very dark brown, mandibles a very 
littie lighter in color than maxill~e, the two halves separated posteriorly for more than half their 
length. Anteriorly a wing of thin, transparent chitin surrounds the end of the mandible (fig. 54). 

S e b  arranged in vertical rows in each parapodium. Base of seta dark brown, apex lighter, this 
difference in color very noticeable in entire annelid. 

Parapodium with anterior and posterior lobes, the posterior slightly the longer, and with a dorsal, 
acute tip; this structure less noticeable in anterior than in posterior somites. Toward posterior end 
whole parapodium becomes very prominent, and distinction between it and body is much sharper than 
anteriorly. Anterior and posterior lobes about as long as basal portion of parapodium. S e b  of two 

, -a . 
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kinds, in anterior soinites stalk long, cylindrical, terminal portion flattened, bent, and with acute apex 
(fig. 55); posteriorly stout, hooked set=, with denticulated end surrounded by a "guard" (fig. 66). 
There may be a number of stout, very dark acicul~ in each parapodiurn, extending to a considerabIe 
distance beyond its end. The end is rounded and more transparent, having a reddish color by trans- 
mitted light. 

In many respects this form agrees with the description of I,. japmica Marenzeller, as given by 
McIntosh (Challenger Reports, vol. XII, p. 243). I t  differs mainly in the character of the jaws, and 
in the absence of compound seh .  I t  is possible that the latter may have been lost. 

Fragments of 4 specimens were collected at-station 4132, 267-312 fathoms, on a bottom of fine 
gray sand and mud, and from 4027, 819 fathoms, with a bottom similar to the former. 

Type no. 5214, U. S. National Museum. Length of first 60 somites about 15 mm.; collected a t  
station 4027. 

Lumbriconereie minuta, new species. 

Length 20 mm., breadth 2 lnm. Possibly an immature form. 
Head moderately elongated, about as wide as long, with blunt apex. No 

eyes. Maxillary apparatus black, the maxille gently curved, rather stout. 
Dental plate on right with 5 teeth, on left with 4. Anterior to these are various 
accessory plates, which in the preparation showed atl in figure 67. As these 
were more or less in*jured in removing they probably do not accurately repre- 
sent the natural condition. ~ i g .  67. Fig. 68. 

Parapodium uniramous with posterior lip longer than anterior. Setse few Lumbriconereia minutap 
in number, of 2  kind^; one stout, with one large and a series of smaller hooks, , newaPeCies. (67) Jaw* 

x 67. (68) Seta, x 280. the whole surrounded by a translucent "guard" (fig. 68); .the second form very 
long, slender, tapering to apex with a wing along edge of distal two-thirds, winged portion bent so aa 
to form an angle with basal portion. 

Collected at station 4083, 238-253 fathoms, on a bottom of fine gray sand. Type no. 6215 U. S. 
National Museum. A specimen 20 ulm. long. 

Oenas ARABELLA (arnbe) Ehlers. 

Arabella iridescens, new species. 

An incomplete specimen, about 76 mm. long. Width of first somite, 2 mm., toward posterior end 
of fragment, 4 inm. Anterior parapodia, about two-thirdp 
length of later ones, reaching full ,length-at about @mite 16; t 

Head rounded,'nedrly as broad tu first somite, 'length 
equal to first 3 somites (fig. 60). 

Parapodium unirLmous (fig. 69) with a long m e d i i  lobe 
arising posterior to the setre, and ext8nding,atroyt half way of 
their length. A very small doWjdrru$, no' ventral qi,rrus, 
Most setse had 'been broken. Fig& -59 sh~ws, pa yell-' gre- 
served a parapodium"as I could find, with 3- intact -sets?. 
Imbedded in the parapodium were a number of'the bseal 
portions of other s e h  which had broken away. A single 
seta, looking as i f  intaEt; had a rounded end. Two very, 
delicate colorless spines protruded f r ~ m  the parapodiurn just .- . 

Fra 69. Bra. 60. p,,. 61. dorial to the set&.' - - 
iMeecen8, new species. (68) Parapa- ($8' 61 ) wijh, jfu?;?'. p?ctian. ~?!!i?d.?c&~~ 

d i m ,  x 18. (60) =end, x 6. (61) Beta, x l a .  portion flaitened 'and bent, &$hiiig' in acute *point. At 
outer egge-of bend a r o y  of mipug! qhf!~pr. dentiquJations. , 

' ~~il 'ected at station 3866, in 127 fathoms, on a bottom of b e  sand and . yell~n: .... %d: T y p  no, . . .  6216, U. S. National Museum. . .. -. . 
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Arabella attenuata, new species. 

Length, 90 mm. Width, without parapodia, 2.5 mm. Color in alcohol, pale yellow. 
Head (fig. 62) oval lanceolate, about as long as first 2 somites. Eyes, t,wo pairs, brown, the inner 

larger and more prominent than outer. Mandibles jet. black except at their 
anterior ends, which are light brown, united for about two-fifths of their length, 
tapering gently to blunt point posteriorly. Right m a x i l l ~  with 4-toothed plates, 
increasing in size from before backward; first with 4 equal teeth, second with 5 
teeth, increasing in size from before backward, third with 4 or 5 much larger 
teeth than occur in either of the others, fifth with 6 or 8 prominent teeth. The 

R. 
left maxillary plates were too badly broken to be described. A long, narrow, 
light-brown chitinous rod terminates the maxillae posteriorly. 

Parapodium of tenth foot with rudimentary cirri, with posterior lobe large, 
blunt, extending upward and backward. A very broad, bluntly rounded acicu- 

G2.-Head of ATa- lum extends to some distance from apex. Setse few in number, with broad curved 
belln amuata ,  new end provided with a wing and tapering to an acute point. Minute serrations along 
species. x 9. wings near their basal portion. Near base of large setse are smaller ones, differ- 

ing from these mainly in size. Other parapodia e~sentially similar to the tenth. 
Collected a t  station 4551, vicinity of Monterey Bly, Cal. Type no. 5217, U. S. National Museum, 

90 mm. long, 2.5 mm. broad. 
1 

Qenns NOTHRIA Johnston. 

Nothria macrobranchiata NcIntosh. 

Ndhria macrobranchiuta McIntosh, Report ~halle&er Exp., vol. XII, p. 320, pl. XLI, flga. 1, 2, 3, pl. xxrr A, flgs. 6,  7 .  
Northia macrobranchiata Moore, Polychaeta from the Coastal Slope of Japan and from Kamchatka, Proc. Acad. 

Nat. Sci. Philadelphia, vol. LV, June, 1903, p. 446. 

A number of specimens, mostly imperfect. McIntosh describes mdian  tentacle as shorter than 
adjacent ones. In  these specimens it waa slightly longer. The left. unpaired plate of the dental 
apparatus had 9 teeth in these specimens instead of 11, as figured by McIntosh. The branchia were 
shorter and broader than those figured by McIntosh, though the difference may have arisen, as he 
says, because of a difference in the condition of the blood vessels. Branchiae in one specimen appear 
first on the ninth, in another on the tenth somite. In  addition to sete described by McIntosh, there 
is a bundle of very small "brush-shaped" set= situated just doreal to the base of the larger "dor~al 
seh." 

As noted by Moore, b ranch i~  extend to posterior end of body. No anal cirri were preserved in 
the single complete specimen of this collection. The tubes have the usual membranous foundation, 
and are thickly covered on the oubide with small pebbles and bits of coral rock. 

Collected a t  station 4007, 508-557 fathoms, on bottom of gray sand and foraminifera; stations 4021 
and 4022, 286-399 fathoms, bottom of coral sand and foraminifera, and 4041, 382-253 fathoms, on gray 
mud and foraminifera. 

Genus MARPHYSA De Qnatrefages; 

BIarphysa teretiuscula (Schmarda). 

EunZcetcretZuuscula Schmarda, Neue wirbellose Thiere, I, bd. 11, p. 129, taf. 32, fig. 259. 

These differ from Schmarda's description in that the gills are 3 instead of 4 branched in their 
greatest development. . . 

Collected at EIonolulu Reef. 
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Family STAUROCEPHALIDiE. 

Staurocephalus australiensis McIntosh. 

Slnurocephalus austi'aldensis McIntosh, Report Challenger Exp., vol. xrr, p. 252, PI. xxxvr, flg. 6,pl. xvrr A, flgs. 9,lo. 

The present collection includes two specimens, one an adult female with eggs, which retained its 
tentacles, the other smaller and badly mutilated. I have identified the species from McIntoshls 
description of the parapodia and seh.  To his description I can add the following: 

Head rounded, with large anterior and small posterior eyes (fig. 63, of smaller, imperfectspeci- 
men). Antenns slender, tapering, about three times as long as head. Palps thick at base, tapering 
to elender apex (fig. 64). In  the preserved specimen each is tightly coiled on the side of the head. 
Prostomium 1 mm. broad. Peristomium 5 mm. broad. Proboscis stout, with black teeth at apex. On 
dorsal surface of proboscis, just below palp, a small tubehcle on either side. 

Peristomium five times as broad as prostomium, and about two times as long. In  preserved speci- 
men it extends on either side to anterior border of prostomium. Behind latkr is a broad depressed 
area, with its posterior lateral angles elongated toward side of body. In the middle of this space is a 
small papilla which extends forward over the prostomium (p. fig. 64.) 

Fro. 65. 

Fro. 66. FIG. 64. FIG. 65. 

Slauroccpi~alzl8aunlralic~~sia. (63) Mutilated head showing eyes, x 7. (04) Entire head, x 8.6. (66) Mandibles, x 23. 
(GGa) Tooth of inner row of maxillary apparatus, x 116. (66b) Tooth of outer row, x 115. (66e) Tooth of middle row, 
x 115. 

Mandibles jet black (fig. 65) with minute black pieces at either side their dorsal end, imbedded 
in a thin translucent "wing" of material that extends down side of mandible. Maxillary apparatus 
of two double rows of teeth, an inner row with teeth like figure 66 a, and an outer like figure 66 b. 
In each row the teeth progressively diminish in size and in the number and size of their lateral den- 
ticulations from ventral toward dorsal surface. Between the two rows, on at least the right side, is 
one or two rows of teeth (like figure 66 c) which apparently do not reach the surface, and may be 
younger teeth, forming to take the place of the others. 

McIntosh describes a difference between the superior and inferior setre of the upper group, the 
former tapering, flattened toward the tip, the latter less attenuate, and notched at the end (see'his 
p1. XVII A, fig. 9). In  these specimens the superior se&? correspond to McIntosh's figures of the 
inferior ones, while the inferior setre are shorter, broader, with bifid tip and guard, like those of ter- 
minal joints of se& of ventral butidle. Ventral se&? as in McIntoshls description. 

Collected at station 3873, 32-37 fathoms, on coral pebbles, and from station 4034, 28-14 fathoms, 
on fine coral sand a ~ d  foraminifera. 
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Goniada brunnea new species. 

Head elongated, conical, 4 tentacles a t  apex. Latter poorly preserved, but seeming to show a 
lager basal and smaller terminal joint. Head with about 8 annulations, though at the base the 
boundaries of these were hard to make out. Pharynx exserted 3) times as long as head (fig. 67). 
Pharynx with on either side a row of 14 V-shaped teeth (fig. 67). No teeth in terminal portion of 
pharynx. 

Body well rounded anteriorly and posteriorly, with parapodia inserted on median lateral face. 
Anteriprly two fine longitudinal lines run along the dorsal surface, bounding, with the intersegmental 
grooves, a rectangular median area in each somite. Farther back a transverse line runs across the 
middle of each somite, uniting the two longitudinal ones, and dividing the rectangular area above men- 
tioned into two. Still farther back the lateral lines disappear, and the transverse line bends posteriorly 

FIG. 69. 
Qoniada brunnea, new species. (67 )  Head, x 6. (68) Anterior parapodium, ~ 6 8 .  (89) Compound seta, x 280. 

(70) Posterior parapodium, x 45. 

so that its ends meet the intersegmental groove, thus seeming to intercalate a small lens-shaped piece 
between the two somites.' 

First parapodium uniramous, with a single lip. Later ones, as far as the fiftieth, also uniramous, 
but with a trifid apex, having two ante and one post setal lobe (fig. 68). All s e k  compound, basal 
portion deeply incieed at end, terminal portion long, curved, with a broad thin "guard" along the 
convex edge, and a row of minute denticulations at inner edge of "guard" (fig. 69). Dorsal and 
ventral cirri long in proportion to breadth, rounded a t  end. 

Behind somite 50 parapodium biramous, neuropodium agreeing in all respects wit11 anterior parapo- 
dium, while notopodium has only a single anterior and posterior lip (fig. 70). Neuropodium with 
compound sets  like those in anterior somites; notopodium with long, gently carved simple s e b ,  with 
very fine denticulations along convex border. 

One incomplete epecimen in the collection. Color, dark olive browfi; no eyes; about 100 somites; 
36 mm. long and 2 mm. broad, not including the sets. 

Collected at station 4081, 202-220 fathoms, on a bottom of gray sand and foraminifera. Type 
no. 5218, U. S. National Museum. 

Family GLYCERIDZ. 

Genus QLYCEBA Savigny. 

Glycera sagittarire McIntosh. 

f3Zuccra eagiltarla McIntosh, Report Challe~iger Exp,, vol. XII, p. 847, pl, XLII, flg. 8, pl. xxrr A, flg. 10. 

One specimen collected a t  station 4083, 238-263 fathoms, on gray eand. Another, small and very 
poorly preserved, at station 3823, 78-222 fathoms, on fine sand and pebbles. 
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Family CIRRATULI'DZ. 

Qenae CIRRATULUB Lamarok, 

Oirratulus zebuensis McIntosh. 

ClrrakUus zebuends McIntosh, Report Challenger Expedition, vol. xr~, p. 584. 

Dorsal bristles smaller and less flattened than ventral and showing a very faint serration toward 
their bases. Ventral more curved and with serrations along greater part of their length. Hooka 
absent anteriorly, present in middle and posterior regions. They are long, slender, and only slightly 
curved. 

Collected at Honolulu Reef and from station 3802, in tow net. 

Cirratulus capensis Schmarda. 

Ciwatulus capensis Schmarda, Neue Wirbellose Thiere, I, bd. 11, p. 66, taf. xxvrr, flg. 218. McIntosh, 'Report Chal- 
lenger Expedition, vol. xrr, p. 383, pl. xx~v A, figs. 9, 10. 

Fragments of much mutilated specimens from Honolulu Reef. I n  structure of setze they agree 
with the above species. I t  was impossible to determine anything definite about their other characters. 

Family TEREBELLIDZ. 

Qenus TE~EBELLA Malmgren. 

Terebella parvabranchiata, new species. 

Three poorly preserved specimens, to which I have given provisionally the above name. Seven- 
teen notopodia. Dorsal s e h  broadened and bent at end, apex drawn out into a fine point. U n c i n ~  
with one very larqe tooth, apical portion high, showing in profile as many Bg 6 
smaller teeth (fig. 71). Seen in face view, this apical portion shows a great many 
small teeth, giving it the appeitrance of a coarse file. 

Tentacles too badly injured for description. 
Gills, one pair; each of a central axis with thick, simple, lateral branches, arising 

B .  
alternately on the two sides. Diameter of branches large as compared with the ~ ~ $ & ~ ~ ~ ~  
central axis, and their bases arise close together. No trace of eyes could be seen. branchdata, new 

Tubes rather thick-walled, of dark brown sand. species, x 18s. 
Length, 35 mm. ; width at anterior end, 4 mm. The possession of but one pair of 

gills ought perhtips to put these forms in a new genus. They were so poorly preserved, however, that 
possibly othef. gills had been lost. 

Cdllected at station 4038, 444-478 fathoms, on bottom of gray sand and globigerina. 
Type no. 5219, W. S. National Museum; length, 35 mm. 

\ .  
Terebella (Lanice) flabellum Baird. 

TerebeUa flabellurn Buird, Jour. Linn. Soc. London, vol. ~ I I I ,  p. 167. McIntosh, Report Challenger Expedition, vol. 
xr1, p. 446, pl. XLIX, flg. 3. 

A single e m ~ t y  tube from station 3938, 148-163 fathoms, on bottom of white sand and broken 
shells. 

Terebella sp. 7 

The collection included one fragment of a Terebella from Pago Pago, Samoa, too much' injured for 
identification. 

Terebella crassifilia (+rube. 

Terebella cra88ZJZlie Grube, Annulata, Semperiana, p. 226, pl. XII, flg. 2, 1878. 

Some poorly preserved specimens which agree, so far as I can determine, with Grube's description 
of this species in every respect except in the character of the thoracic uncini. Grube describes these 
with 4 teeth. In  the specimens from Hawaii there are 6. 

Collected at  station 3834, on coral rock, sand, .and shells, and from station 3876, 28 fathoms, on 
aand and gravel. 
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Terebella gracilibranchis Grube. 

Terebdla gran'libranchis Grube, Annulata Semperiana, p. 230. pl. xI1, flg. 6, 1878. 

These differ from Grube's description in that the tentacles are proportionately somewhat larger, 
and that the thirteenth ventral scute is much smaller than the twelfth, scutes 13-16 inclusive being 
very small and easily overlooked. All specimens small. Length to posterior border of twelfth scute 
4 mm. Breadth of anterior region 2.5 mm. Body fiwollen and filled with eggs. 

Oenas LANICE Malmgren. 

Lanice flabellum Baird. 

Two imperfect specimens. I have identified them from the descriptions and figures of gills, ten- 
tacles, and setrc? given by McIntosh. (Challenger Report, vol. XII, p. 446, pl. XLIX, fig. 3, pl. I,, fig. 1, 
pl. XXVII A, fig. 22.) 

Collected at station 4101, on bottom of coral sand, shells, and foraminifera, in 143 to 122 fathoms. 

Lanice expansa, new species. 

A single specimen in tube. Tube 3 mrn. in diameter, of a membranous base, with fragments of 
shells, corals, etc., covering entire surface. At apex it broadens into two kidney-shaped expansions, 
one on either side the opening. Cylindrical portion of tube attached at hilus (fig. 83). Greatest 
breadth of expansion 10 mm. Length, i. e., diameter parallel to cylindrical portion, 5 mm. ' Along 
edge a row of narrow, spiny protrusions having the characteristic membranous base with particles of 
foreign matter on the surface. Though the body of the animal apparently iilled the tube it was found 
in it in an inverted position, with head pointing toward bme of shell. This tube answers well to the 
description given by McIntosh (Challenger Report, p. 448) for a Terebella (Lanice) tube, and may be 
of the same species, though McIntosh found no part of the animal. 

Body incomplete, only about 30 somites remaining. Head with dorsally a rather prominent 
collar, the latter extending on either side to form a prominent lobe, ending in a blunt point. Seen 
from ventrally, the lobes are fused at base, their edges then overlapping for about half their length, 
then separate leaving a broad V-shaped space between the two sides. Edge of V not straight but with 
a blunt elevation about in the middle. Posterior and lateral to the collar is a smaller and less promi- 
nent lobe. 

Tentacles much coiled and twisted so that number and length are not easy to determine. A groove 
with elevated, much wrinkled margin runs along one side of each. On either side of this groove a 
conlparatively broad band of pigment. Thorax anteriorly a little narrower than head, widening pos- 
teriorly to about same width as head. Ventral shields broadest anteriorly, gradually narrowing to 
sixth somite, then uniform in size to fourteenth, when they suddenly become larger and much more 
prominent. 

Three pairs of gills, first large, second about half size of first, third about half size of fiecond. 
Each with a broad portion supporting a much branched apex. 

Setigerous somites 17. S e b  long, gently curving to acute tip. Uncini in two rows, each uncinus 
with base prolonged into an acute point. One large tooth, with two rows of s~naller teeth at apex, 
each row of 2 or 3 teeth. Middle tooth of upper row nearer apex than others, so that side view shows 
apparently more than 3 rows (fig. 84). 

Type no. 5225, IJ. S. National Museum, collected by the Albalrosa at  station 4101, on coral sand, 
shells, and foraminifera, in 143 to 122 fathoms. 

Oenas TEELEPUS Malmgren. 

Thelepus branchiatus, new species. 

A single much mutilated specimen. Head with no trace of eyes, and bearing long deeply grooved 
tentacles. Branchize in 3 rows. In  first row about 8 on a side of long cirrus-like processes, extending 
considerably beyond head. Those of second row equal to these in size, but fewer in number. Of 
third row only one, on the left side, was retained. A very small cirrus on the right side probably 
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corresponds to this. I t  is altogether probable that the difference in number of branchi~e is due to a 
loss of some, especially in the second and third rows. 

S e h  begin on third somite, and extend through at least 30 somites; are rather short, apex with 
narrow, very faintly striated wing on either side. Uncini begin on somite 5, and there is only one 
row in each torus. Uncinus with two smaller hooks apical to large fang (fig. 85). A protrusion on 
the convex surface gives the uncinus a characteristic " hunch-back" appearance. Basal portion with a 
small knob. 

The body was distended with eggs. Diameter of head, 4 mm.; of thorax, 6 mm. Length of 
thorax about 16 mm. 

Collected a t  station 4101, on bottom of coral sand, shells, and foraminifera, in 143 to 122 fathoms. 
Type no. 5226, U. S. National Museum. 

Thelepus sp. 

A single much mutilated specimen, all tentacles having been lost. Gills finger-shaped processes 
on second, third, and fourth somites. Those of second longest, about 12 in number. Those on 
thircl about equal to tpese in number, but scarcely more than two-thirds as long. Those on fourth 
fewer in number, bearing in length about the same proportion to those on somite 3, as do these 
latter to those on somite 2. 

S e b  on thorax slender, with curved ends. A number of irregular serrations, looking like sand 
deposits, appear on curved portions of s eh .  Uncini wikh short basal portion less than half the 
length of the great fang, terminated by a small, rounded "button." Great fang long, curved. On 
either side of apex a smaller fang, about one*sixth length of larger one. Between these small fangs a 
median elevation, like the basal portion of the fang in shape but without the sharp point. 

Collected at station 4551, vicinity of Monterey Bay, California. 

Qenns AMPHITEITE Xtiller. 

Amphitrite sp. 

Fragments of an Amphitrite, too much injured for identification, were collected from station 3864, 
266-283 fathoms, on a bottom of fine volcanic sand and rock. They were contained in a membranous 
tube thickly covered on the outside by foraminifera shells. 

Oenan TEREBELLIDEB. 

Terebellides tentacula, new species. 

Length of head and setigerous somites, 9 mm.; width, 1.5 mm. Very considerable differences are, 
however, to be noted in these measurements, due to different degrees of expansion. The animal 
lives in a thick mud tube, in which are embedded immense numbers of sponge 
spicules. Owing to difficulty of penetration, many of the animals inside the tube 
were very poorly preserved. 

Mouth with prominent upper lip, with short tentacle-like processes at outer edge 
on either side, the nurnber of these not constant. 

8 
FIG. 72.-Uncinus 

Median tentacle very long, as long as whole anterior region of body, flat, with of TerelJellidee 

edges rolled so as to form a shallow longitudinal groove, much as in tentacle of 
Pl~?y2loch~topterus. Two or three much smaller lateral tentacles on either side. 

Gills in a band of 8 finger-shaped processes, on dorsal surface; each gill tapering gently to blunt 
point a t  apex; smallest in center of baud, largest on outer end. Bases of gills in contact with one 
another, though there is some indication of a double row arrangement. 

Set= of thorax long, smooth, gently tapering from a broad base to a very delicate point. Two 
sizes of these s e b  appear, but this size difference is possibly due to age differences. 

Uncini of thorax in a single row. Teeth 5 in number, increasing in size, beginning at the apex, 
from 1-4, the fifth being smaller than the first (fig. 72). 

Abdominal somites much smaller than thoracic, with uncini like those of thorax. 
Collected at station 4126, 278-743 fathoms, on gray sand and foraminifera. Type no. 5220, 

U. S. National Museum. 
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Family MALDANIDZ. 

oenns PRAXILLA Malmgrep. 

Praxilla sp. ? 

From station 3935, at a depth of 35 fathoms, on bottom of white sand, shells, and corallines, were 
dredged two fragments of the anterior ends of individuals of this genus. In the form of the hooked 
setre these resemble Praxilla kerguelensis of McIntosh (Challenger Report, vol. XII, p. 405). They lack, 
however, the anterior collar fold. on somites 2 and 3. Tube mainly composed of radiolaria. 

Family SABELLIDiE. 

Oenns POTAMILLA Malmgren. 

Potamilla torelli Mal~ngren. 

PotamiUa toreZlZ Malmgren, Nordiska Hafs Annulatar, p. 402, 1866: Ann. Polyc+eta, p. 114, Taf. XIII, fig. 76,1866; 
McIntosh, Report Challenger Expedition, vol. XII, p. 484, pl. LIII, Ag. 2, pl. x x ~ x  A, figs. 16-19. 

McIntosh does not mention paired eyes, which appear on moat branchis just behind the tip. 
They nre usually-very m l l ,  but one specimen showed two branchis with very prominent eyes, 
appearing as large, dark-brown, spherical bodies, just behind the apex of the tentacle. The bottle con- 
taining tkie specimen had also a tube, formed of a membranous basis, thickly covered with fragments 
of shells. It probably belongs with this annelid, though i t  seemed small for the animal accompany- 
ing it. 

Collected in Honolulu harbor. 

Potamilla elongata, new species. 

A number of tubes, 2 mm. in diameter, containing fragments of the animals. Body very long 
and slender. Gills 20 mm. long, not more than 2 mm. in diameter (when rolled together, as in pre- 
served specimen). 

FIG. 73. Fro. 74. FIG. 75. 

Potanflla elongata, new species. (73) Beta, x bO. (74) Seta, x 183. (76) Uncinw, x 260. 

Thoracic sete of two kinds, one (fig. 73) long, slender, broader at the,end, with a terminal acute 
tip; the other (fig. 74) with shaft about equal to that of former in diameter, tapering to blunt tip, 
with a rounded "wing" on opposite sides of apex, uniting beyond apex and terminating in an 
acute tip. 

Uncini with one large tooth, and crown covered with a number of smaller teeth (fig. 75), 
Collected at  station 3865, 256 fathoms, on bottom of fine volcanic sand, and from station 3883, 

277 fathoms, on bottom of globigerina ooze. 
Type no. 5221, U. 6. National Museum, collected at station 3883. 

Potamilla californica, new species. 

A single individual, retaining only head, thorax, and a few abdominal somites. Branchia 20 in 
number, 8-8 mm. long2 with very delicate side branches. Basal portion broadest in collar region, nar- 
rowing slightly near where gills are attached. Collar very narrow, with incisions above and ,below, 
with ventrally a dark transverse band on either side. 

Number of thoracic somites, 8. S e k  and uncini like those'of P. elongata. I t  differ0 from the latter . . 
species in the greater body diameter apd the much shorter branchis. 

Collected at  station 4561, .vicinity of Monterey Bay, California. Type no. 6222; U. S. National 
Museum. 
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Laonome punctata, new  specie^. 

Body rather stout; thorax 3 mm. in diameter. Length of thorax and abdomen, 21 mm. Tentacles 
about 10 mm. long. 
. Tentacles about 25 on a side, basal portion for rather more than one-half their length a deep purple 

color. Rest of tentacle in irregularly alternating bands of white, yellow, and 
purple. Inner margin deeply fringed, very short free terminal portion. 

Thoracic somites show great variation in arrangement of metameres. 
Through splitting of somites, the two sides rarely show an equal number of 
intersegmental constrictions, and consequently have an unequal number of 
uncinal rows, the number varying from 5-8. Ventral shields of thorax not 
very prominent, rectangular. A very narrow facal groove. 

Seta (fig. 76) long, with flattened wing, showing serrated edges. Uscini 
with one large tooth, and numerous finer teeth scattered over the apex of the 
crown (fig. 77). Uncini of thorax and of abdomen similar. 

Body with numerous minute purple spots scattered irregularly over its 
entire surface, forming a dense mass just posterior to the collar. Collar narrow, 
with a prominent incision dorsally and ventrally. , 

X 280. 

3 
Fig. 76. Fig. 77. 

A prominent spot on posterior ventral face of each parapodium. Laonome punctata, new 
species. (76) Seta, . The animal lives in a thick-walled tube, cpvered on the outside with a layer 280. (77) Uncinus, 

of brown mud. 
Oollected at Puata Bay and a t  Waialea, Oahu. Type no. 6223, U. S. 

National Museum. Length of thorax and abdomen, about 21 mm.; collected at Waialea, Oahu. 

Family SERPULIDiE. 

Qenns POMATOCERUS hhillipi. 

Pomatocerus strigiceps Morch. 

Pomatocerua atrlgleepa MBrch, Naturhiutorik Tidsachrift, Kjobenhavn, June, 1865, p. 412. McIntosh, Report ahal- 
lenger Expedition, v. XII, p. 620: pl. Lv, figs. 3, 4; pl. XXI A, flm. 2fi, 27, 28. 

Two specimens, somewhat broader than those described by McIntosh, being nearly 6 mm. wide 
in the region of the collar. Each had lost ita operculum, the only trace remaining being a short piece 
of the thick, cylindrical stalk. 

Collected at stations 4031 and 4034, 14-28 fathoms, on fine coral eand, foraminifera, corals. 

Qenas PROTULA Biseo. 

Protula arafurensisp McIntosh. 

Protzlla arqfurenaie Mclntosh, Report Challenger Exp., vol. xn, p. 611, pl. xxxr A, flgs. 17,lP. 

Two specimens. Both were injured, neither retaining any portion of the abdominal region. 
McIntosh's specimen had lost the branchia, but in character of thoracic membrane and in setm these 
agree with his description. Branchira 38-40 on a side, rising from a broad base, tightly coiled. No , 
appreciable extent of apex devoid of lateral branches. Length of thorax of larger specimen 7 mm., of 
gills (contracted) 7 mm. ' 

Fragments of calcareous tubes were found in the bottle with the specimens. It is doubtful whether 
they really belonged to the animal. 

Collected at station 4551, in vicinity of Monterey Bay, California. 
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Qenus VEEAULIA Lamarak. 

Vermilia sp. 

A single shell, containing only a few fragments of the animal, too much injured for identification. 
Collected at station 3916, 299-330 fathoms, on bottom of gray sand and mud. 

Family HERMELLIDa. 

Qenus HEEMELLA. 

Hermella varians Treadwell. 

HenneUa wariam Treadwell, Polychaetous Annelids of Porto Rico, Bull. U. S. FishCommiasion, vol. xx, 1900, p. 210, 
fig. 81. 

These had a few less palem on either side than did the specimens from Porto Rico, and the inner 
row of palem was more often three than four on a side. The two large tentacles weFe easily broken, so 
that few individuals showea both intact. When one was gone, the other looked like a single median 
tentacle. Behind the tentacle on either side is a row of 3 or 4 tentacle-like processes, extending partly 
around the body. 

Collected at  station 3909, 308-322 fathoms, on a bottom of fine white sand and mud. 

Qenue BABELLABIA Lamarck. 

Sabellaria setosa, new species. 

Head truncated only in a very slightly oblique fashion, with  hallow fissure dorsally and deeper 
one ventrally. On either side a single row of about 15 very slender pale=, continued around a curve 

near ventral surface so as to form nearly a complete 
circle. First 2 or 3 dorsal ones short, others much 
longer, of uniform length throughout. Pale= slen- 
der, tapering uniformly to apex, with what appear 
under low power to be very minute denticulations 
along both sides. Under high power (fig. 78) this 
appearance is seen to be due to a series of rings, the 
outer edge of each forming a protrusion all around 
the palea. These rings relatively more prominent 
toward apex. Interior of pale= with numerous fine 
parallel longitudinal lines. 

Dorsally at  end of row of palem is on either 
side a row of about 6 short hooks. Each (fig. 79) 
has a thick central axis, curved at apex, and with a 
broad, thin wing on curved surface. Axial portion 
marked with large numbers of fine longitudinal lines. 

On outer side of head near bases ?f palem is 
FIG. 78. FIG. 79. FIG. 80. FIQ. 81. on either side a row of slender, finger-shaped cirri. 

8etosa, new (78) portion of palea, x 183. These ]nay differ in size, apparently a result of un- 
(70) D O I - S ~ ~  hook, x 45. (80) Beta, x 185. (81) Uncinus, equal contraction. Dorsally each row bends around 
x 280. so that a few cirri are found between the two rows 

of dorsal hooks. 
Mouth with two large palps, crenulated at the edges. Behind these on either side a broad, rounded 

lobe. Behind this two transverse rows of cirri, 2 or 3 in a row, the anterior larger than the posterior, 
most dorsally placed cirrus of posterior row lying close to base of first gill. A narrow, rounded, and 
rather prominent lower lip lies just posterior to the mouth. 

Gills eight pairs, long, narrow, gently tapering toward apex, the anterior ones largest and over- 
lapping in dorm1 middle line, posterior ones smaller. Along both edges of each gill are series of little 
fleshy protrusions of its wall. 
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Somites 2 to 5 carry dorsally a row of short, stout se te  with broad pointed ends (fig 80). Whole 
surface of expansion covered with short, sharp spines. Alternating with these in each row are very 
long, delicate hair-like s e h .  On sixth somite these seta  disappear and a row of uncini takes their 
place. Each uncinus with numerous sharp spines along one face, looking in profile (fig. 81) like a 
single row of very sharp spines. Some show a rod attarhecl a t  one end as in figure, while in others i t  
is attached at  the opposite end. I am unahle to say whether there is any regularity in the distribution 
of these two forms. These rows of uncini are found in as many somites as were preserved in any of 
my specimens. Ventrally i n  each somite is a tuft of very long, hair-like sets.  

The posterior body region was not preserved i n  any of the specimens. 
Tube very thick walled, composed almost entirely of shells of foraminifera. 
Length of head and 12 anterior somites 16 mm. Width of anterior region 3.5 mm. Color (in 

alcohol) light brown ventrally, dark brown dorsally. Palps and cirri of head very light brown. . 
Palee golden yellow. Collected a t  station 4041, 382-253 fathoms, on bottom of gray inud and fora- 
minifera. Type no. 5224, U. S. National Museum. 
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