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Facing 
..................................................... Plate 66. Etmopterus villosus Gilbert.. 

Drawing by W. 5. Atkinson from the type, No. 51581, U.S.N.M., a speciinen 6.75 inches 
. long, collected a t  station 3824, off the south coast oE ~Molokai, by the dlhulros~ in 1902. 

Plate 67. Stemonidium hypomelas Gilbert.. ................................................ 
Drawing by Chloe Lesley Starks, from the type, No. 51550, TJ.S.N.M., aspecirnen 5.7 

inches long, collected at  station 4176, vicinity of Niihau Island, by the Albalross in  1902. 
............................................... Plate 68, fig. 1. Diaphus adenomus Gilbert.. 

Drawing by Chloe Lesley Starks frorn the type, No. 51588, U.S.N.M., a specimen 6.2 
inches long, collected at  station 4106, in the Kaiwi Channel between Oahu arltl Molokai, 
by the Albatross in  1902. 

Plate 68, fig. 2. Myctophum margaritaturn (;ilbert .......................................... 
Drawing by Chloe Lesley Starks from the type, No. 51536, 1J.S.N.h1., a specinlen 3.2 

inches long, collected at   tati ion 3930, off the ~011th coast of Molokai, by the Albcttross in 1902. 
Plate 69, fig. 1. centrobranchus chocrocephalus Fowler.. .................................... 

Drawing by Chloe Lesley Starks fronr a ~pecilnen 1.6 incehe~ long, collecteci a t  rtation 
3980, sonth of Oahu Island, by the Alhutross in 1902. 

Plate 69, fig. 2. Centrobranchus gracilicaudus Gilbert.. ..................................... 
Drawing by Chloe Lesley Starks from the type, No. 51518, [J.S.N.M., a specimen 1.3 

inches long, c-ollected at  station 4145, west of Niihau Island, by the i l lhn t ro~  in 1902. 
Plate SO, fig. 1. Myctophum braueri Gilbert ................................................ 

Drawing by Chloe Lesley Starks from the type, No. 51527, U:S.N.M., a specimen 2.2 
inches long, collected at  station 3980, south of Oahu Island, by the Albctlross in 1902. 
Myclophum lutkeni Gilbert on plate. 

Plate 70, fig. 2. Myctophum evermanni Gilbert.. ........................................... 
Drawing by Chloe Lesley Starks frori~ the type, No. 51521, U.S.N.M., a specimen 1.1 

inches long, collected a t  station 3980, south of Oahu Islantl, 11y the illbat~,oss in  1902. 
............................................. Plate 71, fig. I. Cyc1o:hone rhodadenia Gilbert 

Drawing by W. S. Atkinson frorn the type, No. 51584, [J.S.N.M., a specirnen 8.12 
inches long, collected a t  station 4108, in Kaiwi Chantlei, by the Albntros,q in 1902. 

................................................. Plate 71, fig. 2. Cyclothone canina Gilbert. 
Drawing by W. 8. Atkinson from the type, No. 51545, U.R.N.M., a specimen 2.5 i n c h ~  

long, collectetl at station 4005, vicinity of Kar~ai Island, by the Albatross in 1902. 
.............................................. Plate 71, fig. 3. Astronesthes lucifer Gilt)ert.. 

Drawing by W. S. Atkinson from the type, No. 51516, U.S.N.M., a specimen 2.8 inches 
long, collected at  station 4026, vicinity of Kauai Island, by the Albatrossin 1902. 

.............................................. Plate 72, fig. 1. Argyropelecus heathi Gilbert. 
Drawing by W. $. Atkinson from the type, No. 51632, U.R.N.M., a specimen 1.5 inches 

long, collected a t  station 4107, between Oahu and Molokai, by the Alhatrosx in 1902. 

................................................ Plate 72, fig. 2. Cyclothone atraria Gilbert.. 
Drawing by Chloe Lesley Starks from the type, No. 52055, [I.S.N.M., a specirnen 2.13 

inches long, collected at  station 4187, vicinity of Kauai Island, by the Albuiroas in 1902. 
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........................................ Plate 72, fig. 3. Leptostomias macronema Gilbert.. 606 

Drawing by Chloe Lesley Starks from the type, No. 52056, U.S.N.M., a specimen 2.8 
inches long, collected at  station 4177, vicinity of Niihau Island, by the Albatrosn in 1902. 

....................................................... Plate 73. Polyipnus nuttingi Gilbert 610 
Drawing by Chloe Lmley Starks from t h e  type, No. 51599, U.S.N.M., a specimen 3.3 

inches long, collected a t  station 4088, Pailolo Channel, by the Rlhatroas in 1902; 
................................................ Plate 74. Halosauropsis kauaiensis Gilbert. 612 

Drawing hy Chloe Lesley Starks from the type, No. 51612, U.S.N.M., a specimen 26 
inches long, collected a t  station 4018, vicinity of Kauai Island, by the Albatross in 1902. 
Aldrornndica launiemis on plate. 

Plate 75. Halosauropsis verticalis Gilbert .................................................. 612 
Drawing by Chloe Lesley Rtarks from the type, No. 51645, U.S.N.M., a specimen 10 

inches long, collected a t  station 4141, vicinity of Kariai Island, by the Albutrosa in 1902. 
Aldrovnndicc verticalin on plate. 

Plate 76. Halosauropsis proboscidea Gilbert ............................................... 612 
Drawing by Chloe 1,esley Starks from the type, No. 51614, U.S.N.M., a specimen 17 

inches long, collected a t  station 4111, between Molokai and Oahu islands, by the Albutross 
in 1902. Aldrolnndin proboaridea on plate. 

Plate 77, fig. I. Melamphaes unicornis (iilbert .............................................. 614 
Drawing hy R. L. Hudson fro111 the type, No. 51517, U.S.N.M., a specimen 1.38 inches 

long, collected a t  station 4142, in the vicinity of Kauai, by the Albalroas in 1902. 

Plate 77, fig. 2. Chromis leucurus Gilbert .................................................. 614 
Drawing by W. S. Atkinson from the type, No. 51587, U.S.X.M., a specimen 3 inches 

lo~lg, collected a t  station 3875, in Avau Channel, between Maai and Lanai, by the Albat- 
ross in 1902. 

Plate 78. Polymixia berndti Gilbert ........................................................ 616 
Drawing by Chloe Lesley Starks from the type, No. 51607, U.S.N.M., a specimen 8 

inches long, collected at  Honolulu by the .1/balrons in 1902. 
Plate 79. Hynnodus atherinoides Gilbert.. ................................................. 618 

Drawing by Chloe Lesley Starks fro111 thcl type, No. 51601, U.S.N.M., a specimen 4.7 
inrhes long, collected atr station 3867, Pailolo Channel, by the .IEbatroas in 1902. 

...................................................... Plate 80, fig. 1. Antigonia eos Gilbert 022 
Drawing'1)y R. I,. Hudson from the type, No. 51593, U.S.N.M., R specimen 3.3 inches 

long, collected at  station 4102, Pailolo Channel, 11y the Albatross in 1902. 

Plate 80, fig. 2. Cyttomlmus stelgis Gilbert.. .. -1.. ......................................... 622 
Drawing by Chloe Lesley Starks from the type, No. 51622, [J.S.N.M., a specimen 3.65 

inches long. collected at  station 4122, off the 6011th ~ h o r e  of Oshu, by the Albatross in 1902. 

Plate 81. Taenianotus citrinellus Gilbert ................................................... 636 
Drawing by Chloe Lesley Starks from the type, No. 51634, U.S.N.M., a specimen 4 

inches long, collected a t  station 3849, off the south coast of Molokai, by the Albatross in  
1902. 

Plate 82. Bembradium roseum (iilkwrt.. ................................................... 638 
Drawing by C. B. Hudson from the type, No. 51617, U.S.N.M., a specimen 3 inches 

long, collected a t  station 3859, Pailolo Channel, by the Albatross in 1902. Bembradium 
roneva on plate. - 

Plate 83. Neopercis roseoviridis Gilbert.. .................................................. 642 
Drawing by Chloe Lesley Starks from the type, No. 51650, U.S.N.M., a sperimen 3 

inches long, collerted a t  station 4077, 'off the northeast roast of Maui, by the Albalroan in 
1902. 

Plate8-1. Bembropsfilifera Gilbert ......................................................... 644 
Drawing by Chloe 1,esley Starks from the type, No. 51613, U.S.N.M., a specimen 9 

inches long, collected a t  station 4080, off the northeast coast of Maui Island, by the 
Albalrose in  1902. 
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................................................... Plate 6. Chrionemo chryserea Gilbert.. 

Drawing by C. B. Hudson from the type, No. 51665, U.G.N.M., a ~pecimen 8 inches 
long, collected a t  etation 3813, off the south coast of Oahu Island, by t,he Albatross in 1902. 

................................................... Plate 88. Chrionema squamiceps Gilbert 
Drawing by C. B. Hudson from the type, No. 51635, U.S.N.M., a specimen 2.5 inches 

Iong, ~v l lwted  a t  station 4098, off the north coast of Maui, by the d l h l r m ~  in 1.902. 

Plate 87. Pteropsaron incisum Gilbert.. .................................................... 
Drawing by C. B. Hudson from the type, No. 51621, U.S.N.M., a specimen 2 inches 

loag, collected at  station 3957, off Layean Ieland, by the Albatro8a in 1902. 
Plate 88. Chumpsodon fimbriatus Gilbert .................................................. 

Drawing by Chloe Lesley Starka from the type, No. 51629, U.S.N.M., a~pec imen 4 inches, 
long, collected a t  station 4101, Pailolo Channel, by the Blhitross in 1902. 

............................................. Plate 89. Callionymus caruleonotatus (iilbert 
Drawing by C. B. Hudson from the type, No. 51808, U.S.N.M., a specimen 3 inches 

loag, collected a t   tati ion 4088, off the eavt c o a ~ t  of Maui, by the Albadrm in 1902. 
Plate 90. Calliurichthys decoratus Gilbert .................................................. 

Drawing by C. B. Hudson from the type, No. 61609, U.S.N.M., a specimen 6 inches 
long, collected a t  station 4032, off the southern coast of Oahu, by the Albatro~s in 1902. 

................................................. Plate 91. Draconctta hawaiienais Gilbert.. 
Drawing by C. B. Hudson from the type, No. 51633, IT.S.N.M., a specimen 2 inches 

long, collected at  station 4102, Pailolo Channel, by the Albatross in 1902. 

........................................................ Plate 92. Snyderidia canina Gilbert 
Drawing by Chloe Lesley Starks from ttie type, No. 51646, U.S.N.M., a ~pecinlen 12.1 

inches long, collected a t  station 3989, vicinity of Kauai Ialand, by the Albatross in 1902. 
Plate 93. Hymenocephalus aterrimus Gilbert.. ............................................. 

Drawing by R. L. Hudson from ttie type, No. 51649, U.S.N.M., a speciinen 5 inches 
long, c-ollected at  station 3989, in the vicinity of Kauai Island, by the AIEbatross in 1902. 

.................................................. Plate 94. C u l o r h y n c h ~ j  doryssus Gilbert 
Drawing by Chloe Lesley Starks from the type, No. 51616, U.B.N.M., a specimen 14 

inches long, collected at  station 4109, Kaiwi Channel, by the A l b a t r o ~  in  1902. 
............................................... Plate 95. Pucilopsetta hawaiiensia Gilbert.. 

Ilrawing by Chloe Lesley Starks from the type, No. 616.38, [J.S.N.M., a specimen 6 incahes 
Iong, coIIected a t  etation 3858, Pailolo Channel, by the Albatross in I W .  

Plate 96. Samariscus corallinus Gilbert .................................................... 
Drawing by Chloe Le~ley  Starks from the type, No. 51596, U.S.N.M,, a specimen 4.3 

inches long, collected a t  station 3849, off the south c o ~ t  of Molokai, by the Albatross in 
1902. 

...................................................... Plate 97. Anticitharus debilis Gilbert 
Drawing by Chloe Lesley Starks from the type, No. 51657, U.S.N.lV., aspecimen 7 inches 

long, collecte(i a t  station 4108, Pailolo Channel, by the Albatross in 1902. 

..................................................... Plate 98. Symphurus undatus Gilbert. 
Ilrawing by Chloe Lesley Stark8 from the t y p ,  No. 51619, U.S.N.M., a ~pecimen 4.1 

inches lang, collected a t  station 4114, off the northweat coast of Oahu Island, by the  
Albabalro88 in 190% 

........................................................ Platem. Miapsarasrnyops Gilbert 
Drawing by Chloe Lesley Stark8 from the type, NO. 61637, U.S.N.M., a specimen 4.36 

inchea long, collected a t  station 4019, vicinity of Kauai Island, by the Alhatross in  1902. 

...................................................... Plate 100. Malthopsis jordani Gilbert 
Drawing by Sekko Ghimada from the type, No. 61625, ?J.S.N.M., a specimen 3.3 inchea 

long, collected a t  mtation 3863, off the mouth coast of Molokai, by the Albdrase in 1902. 
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Plate 101. Halieutaa retifera Gilbert.. ..................................................... 696 
Drawing by Chloe Lesley Starks from the type, No. 51597, U.S.N.M., a specimen 4 inches 

long, collected a t  station 4070, off the north coast of Maui, by the Albatross in 1902. 
Plate 102, fig. 1. Native fishermall with dip net. .  ...... -. ................................... 711 
Plate 102, fig. 2. Carrying fish in baskets ................................................... 711 

Plate 103, fig. 1. Papai (crab) (lip nets ..................................................... 714 
....................................... Plate 103, fig. 2. Ilouble canoe returning from fishing 714 

.................................................... Plate 104, fig. 1. Puhi (eel) basket trap 726 
Plate 104, fig. 2. Fish basket trap..  ........................................................ 720 
Plate 105, fig. 1. Hee (squid) fishing with spear.. ........................................... 728 
Plate 105, fig. 2. Banana plantations, showing trenches in which gold-fish are raised.. ......... 728 
Plate 106, fig. 1. Interior fish pond, Waikiki, Oahu ......................................... 740 

.................. Plate 106, fig. 2. Sluiceway leading int,o interior fish pond, Waikiki, Oahrl.. 740 
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Figure 230. Centroscyllium ruscosum Gilbert.. ............................................. 580 
Drawing by W. 8. Atkinson f ro~n  the type, No. 51585, [J.S.N.M., a sperirncn 8.75 inches 

long, rollectecl a t  etation 3937, vicinity of Kauai, by the Alhrrtrous in 1902. 

Figure 231. Chimera purpurescens Gilbert.. ............................................... 582 
Drawing by W. S. At,kinson from the type, No. 51094, U.S.N.M., a specin~en 35.4 inrties 

long, collectetl a t  station 4183, vicinity of Kauai, by the Alhirtrors in 1902. 
Figure 232. Synaphobranchus brachysomus Gilbert.. ....................................... 583 

Drawing by W. S. Atkinson from the type, No. 51.591, [J.S.N.M., a spt.cirnen 28 inches 
long, collected at  station 4019, vicinity of Kauai, by the Albrlron.9 in 1902. 

Figure 233. Metopomycter denticulatus Gilbert.. ........................... :. .............. 585 
Drawing by W. S. Atkinson from the type, No. 52191, IT.S.N.hI., a uptlciinen 30.5 inches 

long, collectecl a t  station 4019, vicinity of Kanai, by the Alhatronx in 1902. 

Figure 234. Nematoprora polygonifera Gilbert .............................................. 587 
Drawing by Chloe Lesley Starks from the type, No. 51589, U.S.N.M., a specimen 12.5 

inches long, collected a t  ~ ta t ion  4151, vicinity of Bird Island, by the Albrrtrosn in 1902. 
Figure 235. Bathypterois antennatus Ciilbert ............................................... 590 

Drawing by R. I,. Hudson from the type, No. 51640, 'IJ.S.N.M., a specimen 6.5 inches 
long, collected a t  station 4151, vicinity of Bird Island, by the Albatross in 1902. 

Figure 236. Lestidium nudum Gilbert.. .................................................... 608 
Drawing by Chloe Lesley Ftttrks from the type, No. 51615, IJ.S.N.M., a sperin~en 8 

inches long, collected at  station 3899, between Molokai and Maui islands, by the Albntroae 
in 1902. 

Figure 237. Macrorhamphosus hawaiiensis Gilhert ......................................... 613 
Drawing by It. I,. Hudson from the type, No. 51618, U.S.N.M., a specimen I.(it5 inches 

long, collected at  station 3940, near Laysan Idand, 1)y the ill1,ntronn in 1902. 
.............................................. Figure 238. Ichthyocampus erythraus Gilhert 613 

Drawing by R. L. IIudson from the type, No. 51548, [J.S.N.M., R. spec-imen 2.06 inches 
long, collected at  station 3847, off the 8011th coast of Molokai, by the .llhntros~ in 1902. 

...................................................... Figure 239. PegHsus papilio Gilbert.. 614 
Drawing by R. L. Hudson froin the type, No. 51549, U.S.N.M., a specimen 1.87 inches 

long, coilected a t  station 4149, near Bird Island, hy the Albatr088 in 1902. 
Figure 240. Grammatonotus laysanus Gilbert .............................................. 619 

Drawing by R. I,. Hudson from the type, No. 51546, U.S.N.M., a specimen 1.66 inches 
long, collected at station 3947, near 1,aysan Islancl, Ity the illbatrosa in 1902. 
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.................................................... Figure 241. Stethopristes eos Gilbert.. 
Drawing by Chloe Lesley Starks from the type, No. 51626, U.S.N.M., a specimen 5.2 

inches long, collected a t  station 3867, between Molokai and Maui islands, by the Albatroxs 
in 1902. 

.................................................. Figure 242. Aracana spilonota Gilbert.. 
Drawing by R. L. Hudson from the type, No. 51630, U.S.N.M., a specimen 3.8 inches 

long, collected at  station 3939, vicinity of Laysan Island, by the .4lbatroas in 1902. 
............................................... Figure 243. Sebastapistes coloratus Ciilbert.. 

Drawing by R. L. Hudson from the type, No. 51631, U.S.N.M., a specimen 3.1 inches 
long, collected at  station 3849, off the south coast of Molokai, by the Albntroa,sa in 1902. 

.............................................. Figure 244. Scorpanopsis altirostris Gilbert.. 
Drawing by R. L. Hildson from the type, No. 51636, U.S.N.M., a specimen 2.5 inches 

long, collected at  station 3849 off the south coast of Molokai, by the Albatross in 1902. 
Figure 245. Peloropsis xenops Gilbert.. ................................................... 

Drawing by K. L. Hlldson from the type, No. 51604, U.S.N.M., a specinien 6.1 inches 
long, collected a t  h tat ion 3872, between Maui and Lanai island*, by the Albatross in 1902. 

................................................ Figure 246. Helicolenus rufescens Gilbert.. 
Drawing by It. I,. Hudson from the type, No. 51628, U.S.N.M., a speci~nen 4.2 inches 

long, collected a t  station 4133, vicinity of Kauai Island, by the Albcitrosa in 1902. 
................................................... Figure 247. Pontinus spilistius Gilbert.. 

Drawing by R. L, Hudson, from the type, No. 51644, IJ.S.N.M., a specimen 3.6 inches 
long, collected at  station 4077, off the north coast of Maui, by the dlbatrosa in 1902. 

............................................... Figure 248. Plectrogenium nanum Gilbert.. 
Drawing by Chloe Lesley Starks, from the type, No. 51598, U.S.N.M., a specimen 3 

inches long, collected a t  station 4082, off the north coast of Maui, by the Albatross in 1902. 
................................................... Figure 249. Hoplichthys citrinus Gilbert 

Drawing by Chloe I,e~lcy Rtarks, fro111 the type, No. 51610, IJ.S.N.M., a specimen 7 
inches long, collected at  station 3859, in Pailolo Channel, by the Albatross in 1902. 

................................................ Figure 250. Hoplichthys platophrys (iilbert 
Drawing by Chloe Lesley Rtarks, from the type, No. 51620, U.S.N.M., a specimen 2.9 

inches long, collected at  station 3962, nvar Laysan Island, by the 21/hatrorr~ in 1902. 
............................................... Figure 251. Callionymus corallinus Gilbert.. 

Drawing by Cliloe Lesley Starks, from the type, No. 51,581, U.S.N. M., a spec-imen 1.5 
inches long, collected a t  station 3873, Avarl Channel, between hlai~i and Lanai islands, by 
the A1balro.u~ in 1902. 

Figure 252. Callionymus rubrovinctus Gilbert.. ............................................ 
Drawing by Chloe Lesley Btnrks from the type, No. 51580, U.S.N.M., a specimen 0.9 

inch long, collected a t  station 3876, between Maui and Lanai islands, by the Albatrosrr 
in 1902. 

................................................. Figlre 253. Ateleopus plicatellus Gilbert.. 
Drawing by R. L. Hudson from the type, No. 61586, U.S.N.M., a specimen 21 inches. 

long, collected at station 3868, Pailolo Channel, by the Albtrtrorrs in 1902. 
.................................................. Figure 254. Fierasfer microdon Gilbert.. 

Drawing by R. L. liudson from the type, No. 51600, U.S.N.M., a specimen 3.9 inches 
long, collectetl a t  station 3872, between Maui arid Lanai islands, by the Albulross in 1902. 

............................................... Figure 255. Lamonema rhodochir Gilbert.. 
Drawing by Chloe Lesley Starks frorn the type, NO. 5163,  IJ.S.N.M., t t  specimen 4.6 

inches lo~lg, collected a t  ~tnt ion 3810, off the south coast of Oahu Island, by the Alb-cztrorrs 
in 1002. 

................................................ Figure 256. Gadomus melanopterus Gilbert 
Drawing by W. S. Atkineon frorii the type, No. 51606, U.S.N.M., a specimen 10.63 

inches long, collected a t  station 4028, vicinity of Kauai Island, by the Slbutro~s in  1902. 
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.................................................... Figure 257. Gadomus bowersi Gilbert.. 660 
Drawing by W. 6. Atkinson from the type, No. 51658, U.S.N.M., a ~ p e c i ~ n e n  18.5 inches 

long, collected a t  station 4151, vicinity of Bird Island, by the Alhatroa~ in 1902. 
Figure 258. Melanobranchus micronema Gilbert ........................................... 662 

Drawing by R. L. Hudson from the type, No. 51643, U.S.N.M., a specimen 9.25 inches 
long, collected a t  station 4094, between Maui and Molokai, by the Alhntro8x in 1902. 

Figure 259. Hymcnocephalus striatulus Gilbert ............................................ 665 
Drawing by W. 8. Btkinson from the type, No. 51611, TT.S.N.M., a specimen 5.5 inches 

long, collected a t  atation 4122, off the southwest coast of Oahu, by the iilbatross in 1902. 
Figure 260. Macrourus burragei Gilbert.. .................................. .: .............. 669 

Drawing by R. L. Hudson from the type, No. 51641, U.S.N.M., a specimen 10.5 inches 
long, collected a t  station 3917, off the south coast of Oahu Island, by the Albatroaa in 1902. 

Figure 261. Macrourus obliquatus Gilbert.. ................................................ 670 
Drawing by R. L. Hudson from the type, No. 51514, TJ.S.N.M., 3 specimen 5.15 inches 

long, collected a t  station 4141, off the east coast of Kauai, by the Albatroas in 1902. 
Figure 262. Macroururr hebetatus Gilbert ................................................. 671 

Drawing by R. L. Hudson from the type, No. 51608, U.S.N.M., a specimen 5 inches 
long, collected at  station 3925, off the south coast of Oahu Island by the Alhatroaa in 1902. 

Figure 263. Macrourus longicirrhus Gilbert ................................................ 673 
Drawing by R. L. Hudson from the type, No. 51592, U.S.N.M., a ~pecinlen 23 inches 

long, collected a t  station 4185, vicinity of Kauai Island, by the Albalroax in 1902. 
Figure 264. Coelorhynchus aratrum Gilbert.. ............................................... 674 

Drawing by W. S. Atkinson from the type, No. 51656, U.S.N.M., a specimen 12.35 
inches long, collected a t  station 3910, off the south coast of Oahu Island, by the Albalroea 
in 1902. 

Figure 266. Malacocephalus hawaiiensis Gilbert.. .......................................... 677 
Drawing by W. S. Atkinson from the type, No. 51618, U.S. N.M., a specimen 14 inches 

long, collected a t  station 3907, off the south mast of Oahu, by the Albatroxa in 1902. 
.................................................... Figure 266. Taniopsctta radula Gilbert 681 

Drawing by Chloe Lesley Starks from the type, No. 51689, U.S.N.M., a specimen 4.5 
inches long. collected a t  station 3858, between Molokai and Maui, by the Alhatrosa in 
1902. 

Figure 267. Platophrys chlorospilus Gilbert .................................................. 684 
Drawing by It. L. I-ludson from the type, No. 51647, TT.S.N.M., a ~pecimen 7.2 inrhes 

long, collected a t  station 4074, off the north coast of Maui, by the Albntroax in 1902. 
Figure 268. Platophrys inermis Gilbert. ...................................................... 685 

Drawing by Chloe Lealey Starlis from the type, No. 51648,.U.S.N.M , a specimen 7.1 
inches long, collected at  station 4102, between Molokai and Maoi, by the AIbatrosa in 1902. 

Figure 269. Piatophrys coarctatus Gilbert.. .................................................. 686 
Drawing by Chloe Levley Starks from the type, No. 51602, IT.S.N.RI., a specimen 6.4 

inches long, collectpd a t  station 3S.59, between Molokai and Maui, by tho Albntroaain 1902. 
................................................ Figure 270. Engyprosopon xenandrus Gilbert 688 

Drawing by R. L. Hudson from the type, No. 51651, U.S.N.M., a specimen 3.38 inches 
long, collected a t  station 3849, off the south c-oa~t of Molokai, by the lllhalro~s in 1902. 

............................................... Figure 271. Chascanopsetta prorigera (iilhert.. 689 
Drawing by Chloe Lesley Starks from the type, No. 51605, U.S.N.M., a specimen 8.9 

inches long, collected a t  station 4080, off the north coast of Maui, by the Albalroa~ in 1902. 
Figure 272. Symphurus strictus Gilbert.. .................................................. 691 

Drawing by Chloe .Lesley Starks from the type, No. 51624, tJ.8. N.M., a specimen 4.2 
inches long, collected a t  station 3920, off the south coast of Oahu Island, by the Albatross 
in 1902. 
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Figure 273 . Lophiomus miacanthus Gilbert ............................................... 
Drawing by W . S . Atkinson from the type, No . 51627. U.S.N.M., a specimen 5.65 

inches long. collected a t  station 4117, off the northwest coast of Oahu Island. by the 
. Albatroscr in 1902 . 

Figure 274 . Chaunax umbrinus Gilbert .................................................... 
Drawing by R . L . Hudson from the type, No . 51547, U.S.N.M., a specimen 2.12 inches 

long. collected at  station 3885, Pailolo Channel, between Maui and Molokai, by the Alba- 
tmaa in 1902 . 

. Figure 275 Dibranchus erythrinus Gilbert ................................................. 
Drawing by Chloe Lesley Starks from the type. No . 51642. U.S.N.M., a specimen 6.75 

inches long. collected at  station 3985. vi'cinity of Kaui Island. by the Alba t ro~  in  1902 . 
Figure 276 . Dibranchus stellulatus Gilbert ................................................. 

Drawing by R . L . Hudson from the type, No . 51595, U.S.N.M., a specimen 2.75 inches 
long. collected a t    tat ion 4080. off the north coast of Maui Island. by the Albalrosa in 1902 . 

Figure 277 . Basketforcatchingopae (shrimp) .............................................. 
Figure278 . Bonehooksusedinfishing ..................................................... 
Figure 279 . Tortoise-shell hook ............................................................ 
Figore 280 . Ivory hook .................................................................... 

......................................................... Figure 281 . Deep-sea fish in^ line 
...................................................... Figure 282 . Hook made from iron nail 

................... .......... Figure 283 . Cowrie hook with shell, for catching hee (squid) ... 
........................................ Figure 284 . Hooks used in catching turtle and q u i d  

Figure 285 . Hook with ivory barb and wooden shank ....................................... 
Figure 286 . Wooden shark hooks with bone points .......................................... 
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IL-THE DEEP-SEA FISHES, OF T H E  HAWAIIAN ISLANDS. 

BY CHARLES HENRY GILBERT, PH. D. 

Professor of Zoology, Leland StanfordJzlnior Cmiversib. 

The second season of investigations by the U. S. R s h  Commission in the 
Hawaiian Islands-the period from March to August, 1902-was devoted primarily 
to the study of the fauna of the deeper waters. The work was conducted from the 
steamer Albatro~,  under the general supervision of Dr. David S. Jordan and Dr. 
Barton W. Evermann. The writer, as naturalist in charge. had immediate respon- 
sibility for the scientific conduct of the cruise, and was ably assisted by Prof. Charles 
C. Nutting, of the University of lowa, and by Mr. John 0. Snyder and Mr. Walter 
K. Fisher, of Stanford University. 

An exhaustive survey was attempted of all offshore fishing banks, and a 
thorough exploration of the channels between the islands and the deeper slopes 
out to the 1,000-fathom line. The region to be covered included the Hawaiian 
Islands proper, and the series of shoals and reefs, with infrequent rock islets, which 
form a continuation of the Hawaiian group to the northwest. The westernmost 
point to be reached was the island of Laysan. AH thus outlined, the area to be 
explored comprised a narrow strip reaching from 18" to 2 6 O  north latitude and from 
156O to 17a0 west longitude, and extending from southeast to northwest a distance 
of 1,300 miles. 

The investigation proved extremely difficult on account of the nature of the sea 
bottom, which, a t  all depths, was such as to render dredging very arduous and 
uncertain. Theconfiguration of the ocean floor was for the most palat irregular, with 
steep slopes. Even in those localities of limited extent where the slopes were gentle 
and uniform, and were covered with fine sediments, the trawl was likely at any time 
to encounter masses of coral, or outcroppings of lava, or even in the deeper waters 
consolidated oozes, all of which worked disaster to the gear and prevented successful 
results. Of the 344 trials with tangles, dredge, or trawl, about one-third were total 
failures, and many of the others were nearly barren of resulta. The use of the 
trawl for commercial fishing is out of the question in any part of this region, with 
the possible exception of a snlttll distxict lying off the harbor of Kahului, on the 
island of Maui, where there is a smooth sand bottom on which a commercial trawl 
could be safely worked. So far as known, however, there are no market fishes to 
be had there in abundance, and the region is too far from any center of population. 
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The most successful trawling grounds for scientific purposes were found between 
200 and 400 fathoms along the scaward extensions of the Pailolo and Kaiwi Channels, 
which lie between M ~ u i  and Molokai and between Molokai and Oahr~. Towsrd the 
northeast these chdnnels soon open upon a nearly level plateau, 10 to 15 ~riiles in width, 
carrying a depth of ahout 300 fathonis. The sediments arc fine sand and mud, and 
are in certain lines comparatively free from obstructions. At  the scawarcl edge of 
this plateau, however, foul 1)ottom is a t  once encountered, and a steep and wholly 
impracticable slope leads abruptly down to oceanic depths. For depths of less than 
200 fathoms the ric~hest ground discovered was undoubtedly the inter-island portion 
of the Yrtilolo Channel, where a bottom of dead shells and corallines proved very 
productive. Off Kahului on Maui, as already stated, and off Hgnolulu and Waialua 
on Oahu, are gentle sandy slopes where dredging is posdible out to 300 fathoms, hut 
the inshore portions are comparatively barren. EZeyond 400 fathoms no satisfactory 
working grounds could be found in any part of this rclgion. The best that were dis- 
covered lie off the eastern shore of Kauai. Here life was abundant and the forms 
discovered were of extreme interest, but the bottonl had a rapid seaward slope and 
was treacherous. By dredging parallel with the shore line, successful hauls were 
occasionally made. and most of our material from depthd greater than 400 fathoms 
came from this locality. 'She series of. shoals to the northwest of the Hawaiian 
group were left practically unexplored. The single trip to Laysan Island was devoted 
largely to hydrographic: work; hence a few dredge hauls in the vicinity of Laysan 
and a series near Bird Island represent the meager biological results obtained from 
the western portion of the cruise. No truly bathybial fishes were secured a t  Laysan, 
but the reef species and those of the shore platform out to 100 fathoms indicated the 
unbroken exten~ion of the lIawaiian fauna, to incblude these islands and shoals: 

The first contribution to the knowledge of Iiawaiiari deep-sea fishes appeared in 
1897,a being based on the results of 8 dredge-hauls taken by the Al6atmxs in 1891, in 
the Kaiwi Channel. Of the 26 species then secured, all Ijut 5 were described as new. 
The probability entertained a t  that time that the slopes about the islands would be 
found to contain an assemblage of species largely distinct from those of any other 
region has been fully borne out by more extensive exploration. 111 the present 
paper there are recorded 111 species living at depths of 100 fathoms or more, and of 
these all tlre peculiar to the Hawaiian province, so far as is now known, except the 
10 named below. Syualt~s 711 itu tcktcrii, 6% irr~ara p rcrphretwna, and Arr.tigm&ia stein- 
dachneri are known from .Japan; Sg~aodus kwidnus and Nanno6mcl%i~~n ~ciyrzbrr~ are 
forms occurring in the East Indies; Sevrhjorner bealaii and (,Yn?~lole~)i~ longidma are 
supposed to inhabit both coasts of the United States; Arrtirrtora ~nicrolepis is from 
the Pacific coast of North America; and NeoacopeZtcs. rrzicrolepiciotus and Ste~nop t~z  
diaphana are species of partly pelagic habit, ranging widely in both Atlantic and 
Pacific. In  the case of Syuult~s, C?hir,~xnr, and ,47/tirrro~~, it has been possible to 
make direct comparison of specimens,' I)nt with the others mentioned, identification 
ie based on comparison with published descriptions and figures only. 

An analysis of the list of species recorded in the present paper shows conclu~ively 
that the bathybial fishes of Hawaii, like those of its reefs and shores, have been 
-- -- - -- - - -  - 

fiGilbert, U. H., and Cramer, Frank: Report on the fi~hed dredged in deep water nellr the Hawailun I~lsnds, with 
descriptions and figures of twenty-three new ~pecies. Proc. U. 8. Nat. Mus., vol. 19, 1897, pp. 405-436, plates 36-48. 
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derived as a whole from the west and south, and not from the east or north. In  its 
entire facies, the fauna is strikingly unlike that of the Pacific coast of Mexico and 
Central America, and resembles strongly the assemblage of forms discovered by the 
Albatross and the Challenger off the coasts of Japan and the East Indies. Some of 
its members find their nearest known affines in the Bay of Bengal. In addition to 
the identical species already mentioned as occurring in Japan or the East Indies, the 
list includes species of the following genera: 12rornylZantor, P o Z y i p ~ ,  Macrorharr~- 
phos?rs, Ichthyocampw, Peqas?~~ ,  I>o/yrni,zia, Antiqonia, Stethoprist&q, Cyttonzim us, 
Aracana. Tznianotus, Bembmdilni~, fTo;nZichthys, Bernbrop, Chrhzema, Pteropsa- 
ron, Champsodon, Draconetta, Ateboyun, Pmcilopsetta, Txniopsetta, Samariscus, 
Anticithams, Chascanopsetta, and Chnunaz, all of which have close relatives in 
Japan, the South Seas, or thc Ray of Bengal, but are quite unropresentcd along 
the eastern ~hores  of the Paciiic. Even the more characteristically bathybial forms, 
nuch as the macrurids, indicate a similar relation. as is shown by the presence of 
(Jadbrn?lti, Xelano6t~cl~chrcs, Optowurn, HymenocepAaZus, Xalacocephalus, and Tra- 
chonum. Among the above-named genera, Polynzixia, Antiqonia, Gadomus, Nel- 
anobranchus, IIymenocephalus, and ilialacocephal.rcs have close representatives in the 
castern Atlantic as well as in the western Pacific, a fact of some interest when con- 
sidered in connection with t,he known distribution of many shore forms of Japan and 
tho South Seas, whicah are unrcprcsented along the Pacific coast of America, but are 
present either as identical or as closely related spcc.ies in the Mediterranean and 
neighboring waters. 

In this paper are included all the fishes obtained with the dredge, trawl, or tan- 
gles, and also the scopelids among those taken a t  the surface. Other pelagic forms 
from the surface arc reserved for a subsequent paper. 

Family SCYLLIORHINI1)X. 

Catulus spongiceps, new species. 

Type, adult female, 50 cm. long, from station 4151, vicinity of Bird Island, depth 313 to 800 
fathoms; type, No. 51590, U. 8. Nat. Mns. 

Length of head, exclusive of branchial area, 22 hundredths of total length; horizontal diameter of 
eye 3; preocular length of snout 11.5; preoral length of snout 8.5; greatest width of head 15; interocu- 
lar width 10.5; length of spiracle 1, slightly exceeding its distance from eye; least distance between 
nostrils 4.5; length of nostri13.5; extreme width of rnouth 12.8; width of attachment of pectorals 8.5; 
length of anterror pectoral niargin 11.5; distance between pectorals and ventrals 11.5; base of ventrals 
10; distance between ventrals and front of anal 3.5; baae of anal 15; base of dorsals 7; distance between 
clor~als 10.5; length of caudal measured below, 29. 

Body compressed arid deep, its greatest width about j? it8 greatest depth; heat1 clepressed, the snout 
flat and rather broad; snout very soft and upongy, everywhere porous, the rriost conspicuous pops  
arranged ill a pair of narrowly lanceolate patches on lower side of snout, each pat(+ containing 2 series 
of i'orps in its I,osterior portion ant1 3 anteriorly; length of the patch equal to internaria1 width; nasal 
valves widely separated, the anterior and posterior terminating in thic-kenetl rounded lotes, and 
bearing no cirrus; upiracles behind eye and a little below its longitudinal axis; front of upper jaw 
well in advance of eye, its angle slightly in advance of vertical from hinder margin of orbit; a thick 
fold at angle of mouth cotitinned on lower jaw half the diwtance to symphysis, and along upper jaw 
three-fourths as far; teeth typically with 5 cusps, but so~netinies with either 4 or 3; lateml cusps 
better developed in the lower jaw than in the uppcr, and stronger on the sides than in the middle of 
each jaw; 18 bblique row# in each side of upper jaw. 
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1)orsal fins of equal length and height, separated by an interval 1.5 times their length a t  bwe, 
which equals half the width of the mouth; anterior dorsal inserted largely above base of ventrals, not 
more than one-fourth its baae being behind them; second dorsal originating above middle of anal fin 
and terminating slightly in actvanre of iB  end; bace of anal fin 2.3 times that of second dorsal, and 4 
times its distance from bwe of ventrals; pectoral with a long base, the length of which equals its dis- 
tance from base of ventral; pectoral short, roundecl, ita tip scarcely reaching half way to base of ventrals. 

Skin densely covered with minute slender spines, which bear no clisps at  their bases; margin8 of 
fins and an area behind each of them naked. 

Color unifornl warm brown. 
Only the type is known, an adult female containing a mature egg in each oviduct. 

Family SQUALID$. 

Squalus  mi t sukur i i  .Jortlan & Snyder. 

Station 4085, north coast of Maui, 267 to 283 fathoms. 

E tmopterus  villosus, new species. Plate 66. 

Type, 170 mrn. long, from station 3824, off the south coaat of Molokai, depth 222 to 498 fathom#; 
type, No. 51583, U. 8. Nat. MU@. 

I ~ n g t h  of head to first gill-cleft 22.5 hundredths of total length; interorbital width 8; preoral 
length of snout 11; preocular length of snout 8; least distancnr between i~ostrils 4; longituclinal 
diameter of orbit 7; distance between spiracles 7.5; width of iiiouth 11; (1istanc.r from tip of anoat to 
first dorsal spine 38; length of first tlorwal spine 5; barn of first dowal 6; space between clorsal~ 16; 
length of second t loml  spine 8; bme of second dorsal 6; length of upper caudal lobe 24; length of 
pertoral 10. 

Lateral margins of ~ n o u t  nearly parallel, the terminal portion very abruptly ant1 bluntly rounded; 
width of snout equal to that of interorbital spare; anterior nasal flap narrow and pointed, the posterior 
widened horizontally and concave on its anterior face; longitudinal diameter of eye slightly exceeding 
half interorbital width; spiracle a ~ h o r t  transver~e slit, its length one-fifth the interval between spiracles; 
mouth wide, little arched, the extreme u idth equaling preoral length of snont; fold qt angle of mouth 
well developed and continued for a short distancse along both jaws, its length from angle of mouth 
equaling to 3 preoral lerigth of snout; upper teeth in 27 transverse rows, lrlont of the teeth functioning a t  
the tame time; each tooth with a central point and a pair of nliorter lateral causps; but one fu!ictional 
series of 29 teeth in  mandible, forming a n  almost romplete cutting edge, the single point of each tooth 
directed nearly horizontally away from the middle line. 

Insertion of anterior dorwal spine midway between tip of snout and baae of upper caudal lobe, and 
slightly nearer to second spine than to the line joining the spiracles; length of the first spine nearly 
equal to base of fin; interapace between tlorsals equals distance from tip of snout to spiracles. 

Skin thickly beset with small plates, which bear each a slender spine; along the back, and 
especially on the tail, thene prickles are arranged in lengthwise ~eries;  fins largely sinooth, with 
patches of prickles on their basal portions only; srnall areas irr~~nediately behind dortal, pec-toral, and 
ventral fins naked; lips and buccal groove, nostrils, r;pirac.les, and eye naked, head otherwi~e uniformly 
covered. 

Color warm brown; lower side of head, breast, and al)domen purplish black; dorsaln black 011 

basal ant1 anterior portions, broadly white otherwise; cbaudal lobes black, the intermediate portion 
light-iriargined; pectorals and ventrals dusky with white posterior edges. 

Only the type known. 

Centroscyllium ruecosum, new species. Fig. 230. 

Type, 222 mm. long., from station 3997, vicinity of Kauai, depth 418 to 429 fathoms; type, No. 
51685, U. 8. Nat. Mus. 

Length of head, exclusive of branchial area, 22 hundredths of total length; width of snout 12, 
a lightly exceeding interorbital width; preoral length of snont 10, preocular lerigth of snout 7; longitn- 
dinal diameter of eye 6.5; width of ~noutli  11; dintancac. 1)rtween spiracles 9; leest distance between 
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ETMOPTERUS VILLOSUS GILBERT. TYPE. 
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Chimsera purpurescens, I I ~ ~ I ~  y ~ f * v i c ~ s .  Viz. 231. 



Synaphobranchus brechysomus, 11(,\v s1)cv.it.q. Vie. 2:!2, 
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Family LEPTOCEPHALIDE. 

Leptocephalue mquoreus (Gilbert & Cramer). 

I t  seems at present impossible to recognize Congrellua as distinct from Leptocephalus. The position 
of the front of the tlorsal, whether over the basal portion or the distal portion of the pectoral fin, can 
not be considered a useful generic character. The npecies which have been included in Congrellua are 
suppoaed to live in somewhat deeper water and to have the system of sensory canals more largely 
(leveloped, but the species differ widely in this reapect also. I t  is beat to unite theae genera until a 
review of all the species has discovered sonie basis for separation. 

In the original description of L. zquorea, the snout is said to be contained 3 to 3.25 times in the 
head. This should read 3.5 in adults, 3.7 or 3.8 in young. The projection of the soft tip of the snout 
in variable; it usually extends heyond the mandible for a distance less than two-thirds diameter of 
eye; the longitudinal diameter of eye is contained 6.3 times in the head; the teeth on the head of the 
vomer form a broad transverse patch, the outer posterior tooth on each side sometimes a little enlarged; 
t h m  on the shaft of the vomer are separated from the anterior teeth by a short interspare, and are 
in a short narrow patch, the central tooth enlarged, canine-like, and sometimes preceded or followed 
by 1 or 2 smaller canines on the median line; the maxillary and mandibular teeth are similar, all 
slender and sharp, arranged in bands, within which no rows are visible; at the angle of the moutli 
the teeth are very small, those in the outer portion of the band becoming larger anteriorly. A 
single short and thick pyloric caecum. 

The species was taken at the following stations: Nos. 3813, off the south coast of Oahu, 183 to 264 
fathoms; 3984, vicinity of Kauai, 164 to 237 fathoms; 3988, vicinity of Kauai, 165 to 469 fathoms; 4122, 
off the southwest cowt of Oahu, 192 to 352 fathoms; 4123, off the southwest coast of Oahu, 352 to 357 
fathoms; 4136, vicinity of Kauai, 294 to 352 fathoms.. 
Conqmurzna aquorea Gilbert & Crarner, Proc. U. S. Nat. Muiu., XIX, 1897, 406, pl. x x x v ~ ~ .  

Romyllantor alcocki Gilbert Rr: Cramer. 

Not abundant; taken at 7 stations, ranging in depth from 238 to 334 fathoms. This range 
embraces that of the type specimens, collected in 1891 at a depth of 295 fathoms. 

The genus Promyllantor differs from Leptocephalun in the position of the nostrils, and in the denti- 
tion. The posterior nostril is above the anterior part of the eye; theanterior is on the inferior surface 
of the projecting snout. The teeth are all villiform, in very broad bands. In P. purpureua Alcock, 
the type and only other species of the genus, the teeth are described aa occurring "in broad bands in 
the jaws, and in a broad confluent triangular patch covering the palate." From this description, 
Goode and Bean (Ckeanic Ichthyology 1896, p. 138) have inferred that the genus lacks vomerine 
teeth. In P. nltacki, the roof of the mouth is largely covered by a broad patch of villiform teeth, 
which are placed on the shaft of the vomer and are continuous with the narrower band on the head 
of the vomer. The latter does not project beyond the broad maxillary bands, which are continuous 
with i t  laterally. I t  is wry probable that Alcock's description of P. purpureua, quoted above, refers 
to a condition similar to that found in P. alcocki. The teeth are narrowly conical, but not acutely 
pointed, those on the posterior portion of the vomer blunter than the others. There is no pyloric 
erpcum. The soft tip of the snout is much longer in some specimens than in others, sometimes 
scarcely protruding beyond the jaws. Congrosolrtn Garman (Mem. Mus. Comp. Xool., XXIV, 1899, 
p. 308), seems to differ from Promyllantor only in the position of the posterior nostril, which is in 
advance of the eye. 

Examples were taken at the following stations: NOR. 3836, off the south coast of Molokai, 238 to 255 
fathoms; 3867, Pailolo Channel, 284 to 290 fathoms; 3883, Pailolo Channel, 277 to 284 fathoms; 3900, 
Pailolo Channel, 280 to 283 fathoms; 3912, off the south coast of Oahu, 310 to 334 fathoms; 4090, 
Pailolo Channel, 304 to 308 fathoms. 
Prom~lhnior aleocki Uilbert & L'ramer, Proc. U. 8. Nat. Mus., XIX, 1897, 405, pl. xXxv1, Ag. 1. 
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(:ac+ialictps tmiola IYood-Mason, fro111 the Bay of Rengal, has been subsecluently rpferred by 
Alcoc-k to the genus S~1ta.ut0111a. Bat as the posterior rrostril is "situated laterally nearly n~idway 
twtrveen the eye a r ~ d  tlre tip of the snout," the pill-operiings are 'Lof moderate size, almost meeting it1 
the mid-ventral line;" there is present a fleshy tongue, and the ~rrandihle and vorner are abruptly 
expanded a t  tip, the species woultl seem to belong to a genus distinct from Nellnsloma, for whirh the 
name On~iictlice~s must be retained. (:truitrlic~p.u Wood-Mason, first appears in a paper by Alcock " Ort 
the Bathybial Fishes of the Ray of Bengal" in Ann. Mag. Nat. IIist. (6 )  vol. 4, 1889, p. 460. Two 
species are descril)ed: C:. 1:cniola Wood-Mason and 0. microps Alcock. There call 1)ta no tloubt that 
(:. t:rzniola must 1)e considered the type of the genus, and this wol~ld becwrnr a synonym of iVett(18towt(~ 
ii Alcock's later views are correct, anti the characteru indicated above are  rot of ~uf ic ien t  itnportar~cc. 
to warrant generic separation. The irnn~atnre types of f:. t:n~ioltr are said to have no pet3t0ral fins. 
In later papers, in tlescrihir~g the adults of G. trrnioln, A1c.oc.k neglects to call attention to tlre presmcc 
of pectoral fins, thongh their presence would be inferrecl fro111 Iris refererlce of the sptxcies to Nettaxtoi~rrr. 
If they were ahsent in the types of the species, but were present in the atlult specimens snhsequently 
ac+cluired, an error must Ilave I)(>rn trrade in the i(ltlrltificbatior~ of tht. adults, as pectorals are 1)rt'~f'llt 
c.ven in the larval stages of eels which 1)ossrss pectorxls in the adult rontlition. 

Ehr the nen~ich thyoitl genus, without pclctoral firrr, typifietl I)y Ga~itclicqjs microps, to whic.lr Alcock 
erroneously rrstricts the gc)nus (r'cinitclicepn, I would propost, the nanw Alcockidin, in Iionnr of its 
~ l i s t i n g t ~ i s l ~ ~ d  dis(-overer. 

Family NEMICHTHYI1)W. 

Serrivomer beanii (;ill & Hyder. 

Three sperimens were obtained, whirh I am unable to tlistinguish from (;arman's figt~re atr(1 
desc*ription of S. sec*tor frorri the I'acsific coast of Mexico ant1 Central America. (farnmn fails to point 
O I I ~  any characters by which S. rtrctor differs fro111 S. beanii of the Atlantic. S. 1,~anii haq received no 
tlt~st-ription beyond a few trivial remarks, 1)nt the figure of tlre type presc~ntctl I)y Goode and Bean 
(Ocar,anic Ichthyology, 1896, fig. 175) agrees so t.losely with tlrr I'acific- fortrr that I tln not ventnrr to 
separate them. Differences ttlay appear when it is possible to cornpart, lnatrrial fronr ti)(. variouq 
lo(-alities. 

The specimens were takrn at  the following stations: 3910, off thcl sout l~ coast of Oahu, :(I 1 to :!:37 
fatliotns; 4157, vicinity of Birtl Islantl, 762 to 1,000 fatlro~rts; 4183, vicinity of Kauai, 957 to 1,067 
fathoms. 

Stemonidium, new genus. 

Intermetliate in ne rcspecats between the groups typified by Nrmichtltys and Srrrir~omtr, having 
tllc dentition of the forrrrer, ant1 tltr. short straight jaws, srnall eyes, long postorl)ital region, and witle, 
partly confluent gill-openings of ttte latter; it agrees with Srrriclonwr also in the position of the nostrils 
ant1 the absence of the lateral lint* portls. The pectorals are retluct.tl in size, with few rays, arrtI are 
very nlr.ndcr. The d o m l  originates behind the occiput a, clistancze equal to tralf the Iengtt~ of the 
Iread, and the vent irl rcrnote from tlre head. Not closely rrlattltl to any known periu~, httt t1c.art.r 
Suri-ir*o~~itr than ATemic1~thyx, in spite of its reductd tlerltition. 

Stemonidium hypomelas, nttw spec it?^. Plate 67. 

Type, 171 Inm. long, from station 4176, vicinity of Niilrau I~lantl,  depth 537 to 672 fathoms; ty l~r ,  
No. 51550, IJ. R. Nat. MUH. 

Head 17 huntfredths of the total Imgth; tlistanct. from tip of ~ n o ~ i t  to front of anal 26; from tip ol 
snout to front of dorsal 25; fro111 tip of snout to front of eye 8; diameter of eye 1 ;  length of pectoral 
1.5; grt.atest depth of body 3; interorbital width two-thirds diameter of eye. 

I5ody narrowly l~and-shaped, of nearly uniform depth in ita middle half, tapering to tlltl narrower 
rlt~ck, ant1 rather rapidly to the pointtd hut short and not filamentous tail; t.ye very small, in thc ~nitldlt. 
of length of head, one-rightti t h e  poatort)ital length of head, a little longer than intcrorl)ital width; 
heat1 arid beakshaped much a.~ in +Yerritjomer; upper profile tlenceriding in a straight line from occ*ipt~t 
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the delicate tips of the rays woulcl be easily detached antl the short stiff bases might then appear as a 
series of differentiated spines. I t  is certain that this occrrrrence has been responsible for the ascription 
of spines to a t  leaat one species of N(w~iclithy.: (N. aour8etttr). This nlay also be the vase in  N. nccusthonotus 
Alcock and *V. .front0 (;arman. The dorsal originates at  a point r n i d ~ a y  between the occiput and the 
vertical froni the base of the pectorals. The pectoral fins are short and broad. The course of the 
lateral line is tlt>finitely marked, I)nt no pores are visiblr under high ~~~agl~i t icat ion.  

lipper half of body whitish, unniarktd, lower half covered with thickly crowded polygonal spots of 
blackish, about as large as the pupil; ~nowt of these are pentagonal or squarish in ontlinc., and each 
consists of a whitish center, from which radiate very numerous fine black hair- line^; a single srrier 
of these spots runs along the entire upper margin of the lateral line, whic.11 ix whitish, of the color of 
the back, and very conspicuous; the ahdomen and lower side of tail postc,riorly tlevelop tld(litions1 
black pigment and are much darker; lower half of head, including basal portion of mandibles, irreg- 
ularly blotched or spotted w i t h  1,lackish. 

But one speci~nen known, probably from niuch nearer thc surface than the depth of the dredge- 
haul would indicate. 

Family OPHICHTHYII)&. 

Sphagebranchus flavicaudus Snyder. 

Taken at  the  following stations: No. 3874, channel between Maui antl Lanai, in 41 to 48 fathomw; 
4055, off the northeast coast of Hawaii, 50 to 62 fathoms; 4061, off the northeast coast of Hawaii, 24 to 
83 fathoms. 

Family M U R Z N I D Z .  

Uropterygius marmoratus (Lw6p&de). 

Taken a t  the following stations: No. 3847, off the south coast of Molokai, in 23 to 24 fathoms; 
3850, off the south coast of Molokai, in 43 to 66 fathoms; 3872, channel between Maui and Lanai, in 
32 to 43 fathoms; 3876, channel between 3faui and Lanai, in 28 to 43 fathoms. 

Gymnothorax undulatt~s (I,aci?phde) and Melichthya mclulu Solandrr have I)een listed by Snyder 
(Bull. U. 8. Fish Corn~ri., 1902, 518) from station 3824, off the xontli  CONS^ of Molokai, a t  a depth of 222 
to 498 fathoms. These are both colnrrlon reef-fonns and were not taken at the station given, but 
probably from 3874, tangles, 21 to 28 fathorns, between Maui ant1 Lanai. 

Uropterygius leucurus Snyder. 

Taken a t  station 3874, channel between Maui ant1 Lanai, 21 to 28 fathoms. 

Family SYNODONTIDW. 

Synodus varius (Lac6pCde). 

This common shore form was dredged a t  tlic following stations: Nos. 3849, off the south roast of 
Molokai, 43 to 73 fathoms; 3850, off t h ~  south comt of Molokai, 43 to 66 fathoms; 3875, Avao Channel, 
34 to 65 fathotr~s; 4158, vicinity Bird Island, 20 to 30 fatholns. 

Synodus kaianua (Giinther). 

Nine specimens werc secured of a species of Synodua, which we are unable to distinguisl~ from 
8. kaiatcwr Giinther, known only from Qunther's figure and brief dwcription, cited below. 

Head 3.3 to 3.7 in length (without caudal), depth about 7. Length of snout 7 to 8 hundredths of 
total length without caudal; diameter of eye 6.5 to 7; length of maxillary 17 to 18; length of pectoral 
15; length of ventrals 20 to 21; d i~ tance  from tip of snout to  front of dorsal 42 to  44; from front of 
cloraal to adipose dorsal42 to 44; from front of adipose dorsal to middle of caudal base 16 to 17; f ron~  
t,we of ventrals to front-of anal 44. D. rays 10 to 13; A.  10 to 11; P. 12; V. 8; branchiostegal rayn 
11 or 12; scales in the lateral line 61-64; 17 or 18 scales in the median series from occiput to front of 
dorsal. 
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Our specimens have a very slender form, and a narrow slightly upturned snout, wliicli protrndes 
beyond the tip of the mandible, tllor~gh to a less extent than is intlicatecl in  the figwe of the type; 
maxillary reaching to or heyond rtiidtlle of cht,ek; the narrow tip of the 11iandik)le soft arid flexible, 
fitting behind the pre~riaxillarp teeth; teeth slender and showing the usual arrangement; an inner longer 
series and an outer shorter series of teeth in the jaws arid on the palatines, both depressible; tongue 
and basibrarlchials covered with large teeth, which, in the closed mouth, occupy the niedialdeprewion 
between the palatines; eye snrrounded by a narrow but Iieavy adipose ring, of very irrrgular contour, 
containing a small sharp 11otc.h above the mitfdle of tlie posterior side, arid an abrupt notch and angle 
postero-inferiorly ; the superior margin deeply incised; position and proportions of fins as represented in 
the figure of the type cited below. 

Color, lower half of side bright silvery, marked with alternately wide arid narrow cross-bars. In  
some specimens still narrower bars divide the intervals between the primary ant1 secondary bars. 
Dorsal fin translucent, the rays occasionally with dusky cross-bars. 

Taken a t  the following stations: Nos. 4079, off the north coast of Maui, 143 to 178 fathoms; 4101, 
I'ailolo Channel, 132 to 143 fathoms; 4102, Pailolo Channel, 122 to 132 fathoms; 4104, Pailolo Channel, 
123 to 141 fathoms. 

Saurus ka~nnue Gunther, Shore F~qhi.u, Cl~alletlger, l8S0, 50, pl. xxI11, fig. L'. KI I~larida: 111 129 fathoms. 

Saur ida  graci l is  (Quoy & Gaimard). 

Trken at station 4068, off the north coavt of Maui, 14 18 fathoms. 

Trachinocephalus myops  (Forstcr) 

Taken at  the following stations: Nos. 3850, off the south coast of Molokai, 43 to 66 fathoms; 40(ii, 
off the north coast of Maai, 10 to 14 fntho~lls. 

Family AULOPII)$. 

Chlorophthalmus proridens Gilbert R Cramer. 

I n  tlie light of our abr~ndant niaterial t h r  following ~iotes are added to the original account of tlie 
s1'ecit.e: 

Distance from tip of snout to tip of ventrals 2.4 in length of head and body; base of anal 4.3 to 4.5 
in head.. Pectorals extending well behind vent, 1.2 in head; veritrals shorter than in the type, 1.7 to 
1.8 in head; anal with $1 rays, the last ray cleft to hase; body as wide as deep in~rnediately in  front of 
pectoral fin, rnuch narrower than deep at  all points posterior to this; head wider than deep immediately 
behind eyes. Maxillary gradually widened behind (not "abruptly expanded"); with a narrow rod- 
shaped supernumrrary bone, movably attachtld I)y nlembrane, along the distal two-thirds of its posterior 
etlge. Sides of rrianclible with a narrow band (about 2 series) of fintall teeth, those of the ilirier seritss 
larger than the others; the nylnl~hyseal continuation of this band consifits of a single series of sornewhat 
larger teeth, directed almost horizontally backward; in front of this series, occupying the upper surface 
of the protruding symphy~eal knob, are 2 series of teeth, laterally in cbontac-t, separated ~ n e s i a l l ~  by a 
wide space; the anterior series consisting of strong conicbal teeth, directed ltorizo~itally forwartl, the. 
irirler series 111uch ~maller ,  directed posteriorly; prernaxillary witn a narrow band of teeth occ-upyi~ig ib 
11 tire lerigth; head of volner with a projecting lobe on each side, each lobe with a single series of 5 or 6 
strollg teeth; palatines with a single series occupying the anterior three-fifths of their length, the series 
abruptly widening at  anterior end to form a knob; a few uiiinute teeth scattered over surface of tongue 
can i,e r~lade otlt with difficulty; vertical limb of anterior brarichial arch adnate to gill-cover by a fol(l 
of membrane, as in atfutrottrrc8. 

Sca;les strongly c~tenoici on back and sides (not cycloid, as described); c-ycloid on breast, belly, alltl 
under side of tail; opercles completely scaled; a few of the scales on cheeks and opercles with short 
spinous points. 

Color grayish silvery, the upper parts coarsely black-pulictate; a riarrow blackish vertebral streak; 
margins of snout and of lnantlible blackish; a dusky patch on cheeks, below eye; interorbitals and 
occiput blackish, the opercles black; anterior 2 or 3 dorsal rays black on basal third; a blackish bar 



Brtthypterois rtntennatus, ~ l t . \ v  ~ l ~ c s t . i c - .  Vig. !!:!--I. 
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they extend well beyond the anal base; in the cotypr, tu the base of the last ray; third ventral rap 
divided, its outer half produced and modified much as in the o11tc.r rays; distanre from vent to anal fin 
1.7 in  distance fro~n insertion of vmtrals. 

Color brownish Ir)lac~k, the pectoral filaments and tips of outer ventral rays white; mouth and 
gill-cavities and the pcritonentn blackish. 

The cotype is 200 mm. long, and wait taken a t  station 4181, vicinity of Kauai, depth 1,000 to 1,314 
fathorns. 

Family MYCTOPHIDZ. 

Nannobrachium nigrum Giinther. 

Three small specilnen~ in rather poor condition, having lost il111rh of the integument, agree closely 
with Giinther's desrription and figure. Dorsal 14; anal Ifi or IT; gill-rakers 18 on outer arch; eyea 
somewhat larger in our speti~r~c.ns, a trifle less than 5 rather than 4 in heatl, l o n g t ~  than snout, antl 
excbeeding also the longest gill-rakkrr. Whilch wt, d o  not ventureh to distinguish the Hawaiian form on 
the 1)asis of the larger eye, there may exist other c.harac*ters not given by (iiinther. The number and 
tlistri1)ation of the luo~inous spots in  tlre type of X. ~nigrunz rrrr~ain wholly nnknou n. In the Hawaiian 
specimc.ns t l~esr  are arra11gt.d as follows: Mandibulars, 3 pairs, very inconspicrlo~~s; operculara, but 1 
pair evident, poorly devc.loped; pec.torals, 4 pairs, I il111nt.tliately below lateral line, 1 on pectoral base, 
1 vertically 1)elow pectoral basqaricl halfway to rnetliart line, 1 on line betwcv~n pectoral bast, and first 
thoracic pair; thoracics, 6 pairs, t l~t '  fourth pair high I I ~  on sides, ovtv interspacltl bt>tween thirtl arrd fiftll 
p i r s ,  the lower pairs evenly spaced; supraventrals, 1 pair, i~nmediately below Iatectl line; vtl~ltrals, 4 
pairs, evenly spwetl; supra-anals, 3 pairs, 2 forluing all ol)lic!ne line upwar(l and bacbkwarcl fro111 vent, tbt. 
uppermost on t l ~ c  lattsrrtl linci, the tl~ircl wcall forwartl, ovtSr the intc.rspae*c I)tatwet>n see-onti ant1 third 
ventrals, on a level with tllc. fourth pair of thoracsic~; anitls in 2 well-stlparatrd series, the antcvior 
group with 6 pairs, o f  which the fir& 5 are ill parallel lines, the sixth plac,ed high, in a line joining the 
fifth anal antl tht. posterolateral; posterior series also with 6 pairs; posterolatersls, 1 pair, on the 
lateral linr; c~audalu 4, the anterior 3 forrrring a right-angled or obtr~st.-a~rgl(.d triangle at  bwe of lower 
lobe, the fourth separated fro111 the third by a wide interspace, placed on, or even a little above, the 
em1 of the  lateral line; a lun~inous strrak above and one below on caudsl pt.dullcle. 

I n  size and position of fins ant1 in the arrangement of the plrotophorcs X rngrum shows great 
resemblance to the type of I,trmnpnngct~~.u, L. rroc.odtl~~n (Kisso). The 2  ene era are distinguished only 
by the reduction of the pectorals in ,Vcnnobmchir~iu, a character of doubtful value. The pectorals are 
narrow in our specimens, and consist of a few (3  to 6) ~ h o r t  rays. The body is uniformly black, t h r  
fins black on basal portions. 

The species WRR taken at the following ~tations: No. 4108, Kaiwi ('hannel, 411 to 442 fathorns; 
41 10, Kaiwi Channt.1, 448 to 460 fatho~ns. The type of N.  n i g r w t ~  was taken 8011th of the Philippine 
Islands, a t  a depth of 500 fathotns. 

Nannobmchir~m nigrum Qiinther, Deep-sen Fishes, Challenger, 1887, 199, pl. 62, fly. R,  south of the Philippines. 

KEY TO HAWAIIAN RPE>CIER Oh' I)IAPIIITS. 

a. No lumino~~s arens abont eye.. . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ... .. .. . .. . .. -. . . . . . .-.t~~olarnpua, p, 591 
aa. Lllnlinoo~ ares coveri~~g entire snout.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .. ..rh~(lxorh?/nchl~s, p. 59.2 
m. A rlarrow luminow utreuk nbovo eye and one below i t .  ..... ...... . .. ... .... ............. ............. ~(lr~rrorn?~~,  p. h9" 

Diaphus urolampus (;jlI)ert & Cramer. 

One specimen from atation 4016, vicinity of Ka~iai I ~ l a n d ,  depth 305 to 318 fathoms. The types 
were f ron~  295 and 810 fathotns. 

The species flas the f~)llowing rhamcteristic. disposition of t h r  photophortx: Upper pectorals 
imnle(1iat,tcly 1)elow Iatt1ra.l line, tht. supraventrals, nppthr supra- anal^, anti postt.rolaterals in contact with 
the latclral line; the f o r ~ r t l ~  thorac-ic-s high on sitlen, on a le\.t>l wit11 pectoral I)ase; second and third 
Ve1ltr:tls elevated, on the sanle level, a fittfc above ventral bast.; s[rpr;t-ansls 2, forrning a ~liglltly 
oblique line w1lic.h t raveme~ the fifth vt.ntrals; fimt anal (interpretetl as one of the supra-anals in  the 
description c ihd  below) elevated, nearly vertically above the secaond; the second to sixth anal8 forming 

F. C. B. 1903,.l't. 2-2 
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a line parallel with base of anal fin, the seventh elevated, on a line joining sixth with posterolateral; 
6 posterior anals. The distinguishing features are espec'ially the elevated second ventral, the presence 
of but 2 (instead of 3) supra-anals, and the very high position of the 11pperrnos.t series. 

The differentiation of t h ~  upper half of eatah photoplrorc. and its superficial uepdration from the lower 
half by a pigment band can 1x3 made out o l ~ l y  whc>n the pilotophorer are uninjured and are still pro- 
tected by the scales. I t  is possible that all species heretofore grouped in C'ollettia and zEthoprora pos- 
sess the character of divi(1t.d photophore. In  this case we should range thern under the oldest name, 
Diapkw, as we do not consider the presence or the extent of the prf30cular photophore of generic 
importance. If the current system of minute subtiivision be followed to its logical extrerne, D. 
urolr~mpus n ~ u s t  be considered the type of a new genus, distinguished by the absence of preocular 
photophores, and 0. cf~rysorhyr~cf~us the type of another characterized by the large preocular photo- 
phore, which covers the entire snout (as in 1.1dtl~qr.orcr). 

Diaphus urolampus Gilbert & Cramer, Proc. IT. S. Nat. Muu., xtx, 1H!17, p. 400, 111. 38, fig. J 

Diaphus chrysorhynchus Gilbert R: Crarr~er. 

Four specimens were taken at  the following stations: No. 3834, off Kaunakakai, Molokai, surface; 
3921, off IIonolulu, surface; 4117, off nortl~west con& Oahu, 253 to 282 fathoms. 

The sperirrien irom station 4117 came to hand in perfect condition ant1 must have entered the 
trawl near the surface. All other apecirneils known, invluding type ant1 tbotypes, were obtained in 
the surfac-e tow net. 

The blm~tly rounded snout, covered by the preocalar photophore, gives a strong resemblance to the  
species of &thoprorn, which differ only in  their simple photophores. I t  is not irnprobable that 
perfect specimens of ACfhoprorts and (bll~tlicx, with scales still in place, will show their photophores 
also to be divjdetl by a black pigment line, in which case the species may be united under the oldest 
name, Dirrphu~. iV~lctophu~, COCCO, used by Brauer for this group, was proposed solely as an amended 
form of ,lfi/ctophurr~, and is therefore not available. 

The photo,shores of D. rhr~l.sr,rh~/ncht~s #how the following charac.teristic arrangement: Two lower 
pectorals on each side forming diverging liner? extending from first thoracic-r? to middle of pectoral base. 
third pectorals high on sideci, nearer lateral line than pcctoral fins; folirth thora(*itas elevated, on a level 
with ventral base, vertically ovvr the third thorat*icw; five ventrals, the first, sclcond, and third pairs 
forming ohlique diverging lines, the third a little above level of ventral base; supra-anals 3, forming a 
nearly vertical line from vent, the uppermost inert, widely apacrd, and in contact wit11 the lateral line; 
the first anal (interpreted as supra-anal in  tlc~scaription cited t)elow) elrvatrtl, ill a line joining second 
anal and upper supra-anal; second to fifth anal9 in a straight or gently curvet1 line, the sixth ~trongly 
cliverging, in a lint. which11 inc.1actt.s the po~terolateral; the poxterolatcral in contact with thelateral line; 
five anals in the poaterior series. 

I n  the arran~enient  of its photophorcpr this species agrees very closely with I). theta Eigenmann & 
Eigenrr~ann ant1 D. urlpnoncun, but t/rol(~ hat! the upper lateral spots nlucl~ less elevated ant1 the first 
anal on a level wit11 t h ~  others, while crrlt'nornus has t h r  rt1)pc.r pecxtoral rr~uch less elevatcld, and those 
of the anterior anal group clescribe a wide curve. I ) .  ~ f ~ r ! / x o r l n  ~ h o w s  no variation in the nuuik)t.r 
or arrangclrlent of itr photophore,q (exctyt tll:~t in ontb specinien there are on one side 6 instead of 5 
posterior anals) nor in the of its preoc~~lar  Inrninoun archa. 

I)~nph?~n chr~sorhynrhas (:llbert Rr Cramcr, l'n~c 11 S Nnt. X l a u . ,  xlx, 1897. 409, 1~1. 3H, f ig .  3 (not fig. 2, as erroneously 
jndlcatcd on the ylnte and in  thcs tle~crlption) 

Diaphus adenomus, new species. l'lato GX. 

Type, a female with developed spawn, 16 cm. long, from Albatross station 4106, the Kaiwi Channel 
between Oahu and Molokai, cl~ptl-1 :%3R to 450 fathon~s; type, No. 51588, TJ.S.Nat.Mus. 

Head 28 hundreifths of total length, exclutling caudal; greateat tlrpth of body 23; least depth of 
caudal peduncle 10; distance from last anal ray to first caudal ray 18, length of pectoral 10; length of 
inner ventral rays 17; base of anal 19; hilrta of dorsal 21 ; diameter of eye 1;; widtl~ of midclle of Liter- 
orbital space 8.5; length of snout 4.8; length of in~txillary 20.5. 1). 15; A. 15; £'. 12; V. $4; scales in  
lateral line 36. 
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1. DIAPHUS ADENOMUS GILBERT. TYPE. 

2. MYCTOPHUM MARGARITATUM GILBERT. .TYPE. 
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Diameter of eye longer than snout, but sl~orter than interorbital width; maxillary very long and 
narrow, extending far behind middle of head, its posterior portion not a t  all widened; both pren~axil- 
lary and mandible armed with broad bands of fine depressible teeth, which extend over the onter as 
well as the inner margins of the jaws; two small separatt~ vonltarine patches, one on each side of 
median line, a long narrow palatine hand, and a longer broader pterygoid band, parallel to palatine 
band and extending farther backward; gill-rakers long and slender, 5 1-13 in number, toothed along 
their inner margins, the longest two-thirds the diameter of orbit. 

Insertion of first dorsal and the outer ventral rays in the same vertical; base of last dorsal ray 
vertically above vent; front of adipose fin over last anal ray; pectoral reaching fourth thoracic ptioto- 
phore, the inner ventral rays barely reaching vent. 

Scales caduceus, all having fallen in the type. In  one of the cotypes a few scales remain, which 
show that  those of the lateral line are not enlarged, and that all have entire edges. 

As in other species of Dinphzis, the fourth thoracic photophore is elevattbd laterally to a point on a 
level with the base of the pectoral tin; the third ventral photophore is on the same level, the second 
ventral forming with the first and third an oblique line extending upward and backward; sapra- 
ventral high, slightly nearer lateral line than base of ventrtll; supra-anals 3 in number, forming 
an oblique line from just before vent to lateral line, the upper supra-anal inlrljediately below the 
lateral line, widely separateti from second supra-anal; first anal remote from anal base, on a line join- 
ing second anal with upper supra-anal; second, third, and fourth anals lie near base of anal fin, the 
fifth and sixth diverging in a curvet1 line which includes the .single posterolateral; the latter is sepa- 
rated fronz the lateral line by one-fourth its distance from the anal base; five posterior arlals in a 
straight line along anterior half of caudalpetluncle; caudals 4 in number, equidistant in a curve at  I)ase 
of lower caudal lobe, the upper spot well below middle of caudal base; pertorals 3 in  number, the 
upper a t  tip of opercular flap, the lower intermediatr brtween the first thoracsic. and the spot a t  base 
of pectoral; a narrow lulninous (golden) streak on upper orbital rim, ant1 one along anterior half of 
lower margin, both of them consl)icuously n~arginrd with black; no lrin~inous patches on b i l ;  a seini- 
caircular white glandularJody between pectoral base ant1 upper pectoral spot, similar to the one occu- 
pying the same position ill D. thettr. The division of the photophores can be made out only where 
they still lie protected beneath the scales. 

General color dusky, the bases of all t h r  fins except the pectoral black; anterior dorsal and anal 
fin blackish; opercle black, cheek silvery, snout whitish; interorbital Rpace black, except a stirall 
whitish median area; a broad black snltocular bar, frorn which a narrow t~lack ring encirt*les anterior 
half of orbit; gular membrane black, its anterior portion violrt; a black bar near tip of mandible, and 
one across mandible below eye; lining of buccal and gill-cavities and the peritoneum black. 

The condition of all the ~pecirnens indic-ated that they entered the dredge near the bottom. They 
were taken a t  the following stations: No. 3920, off sont l~ coast of Oahn, YtiS to 280 fathoms; 4015, 
vicinity of Kauai, 318 to 362 fathoms; 4106, ICaiwi Channel, 335 to 350 fathoms. 

This species resenlbles I). ~tlgraulix Gunthcr, from the I'bilippi~ic,s, but differs in the darker colora- 
tion, the different shape of the circun~ocular lunlinous patrl~cs, and tlltb higher position of the upper 
supra-anal and the posterolateral photophores. 

Uentrobranchus Fowler. 

Allied to Rhinoucop~lus, but without lateral line and with the gill-rakers obsolescent. The slender 
snout protrudes far beyond the prernaxillarics, and is hollowed out on each sitle to form a conspicuous 
nasal cavity, which is  entirely roofcd over by the expanded preorbitals; these are strongly c.onvt.?r. 

and cover the entire lateral portions of the snout, joining superiorly and anteriorly the nlid- 
rostra1 r i d p ,  and in contact below with the prcn~axillaries; their posttvior niargin is notched to give 
paseage to the nasal openings; gill-raker8 reduced to a few rudiments near angle of arch; photophores 
arranged ill R/binoxcopclu~ slid ili;llct~p!ll~nl, all thost. of the lower stTies forlning parallel rows, ]lone of 
them elevatrtl on the sides, and the cautlal phatophores but 2 in nunll)t1r. 

Centrobranchus Fowler, Proc. Ac. Nat. Sci. I'hilu., 1903 (Jan. 13, lCJ04), 764 (cltavocephalus). 
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Centrobranchus chcerocephalus a Fowler. Plate 69, Fig. I. 

Doreal 11; anal 18; pectoral 13; ventral 8; scales in  a longitudina! series 39; in a transverse series 
10, excluding the median row above and below. 

Greatest depth of body 20 hnndredths of total length without taudal; least depth of caudal 
peduncle 4; length of head 26; diameter of orbit 7; interorbital width 8; length of snout 7.5; projection 
of snout beyond premaxillaries 4.5; length of maxillary 14; distancth fro111 tip of snout to front of 
dorsal 45, from front of dorsal to adipose dorsal 29, fro111 front of adipose dorsal to rudimentary caudal 
rays 27, from tipof snout to ventral8 37, from tip of ~rrout to origin of aria1 53; base of anal 24; distance 
from last anal ray to base of nrediari raudal ray 26; length of pectoral 12; length of ventral 10. 

Body very slender, ventral outline a little more strongly curvet1 than dorsal; behind the vent 
the form tapers rapidly to the very long and slender cautlal peduncle; eyes small, the diameter a trifle 
shorter than length of snout; cleft of 111outh strongly c-onvex upward, extending well behind the 
orbits, and overpassed anteriorly by the strongly protrutling conical snout; maxillary a very slender 
rod, not a t  all witlened toward tip; pre~naxillary teeth in a single series; mandibular and palatine 
.rteth in narrow hands; head of vomer with a pair of small round promincmces covered with teeth; 
inside the palatine band is a shorter wider patch of teeth on each side median line of roof of mouth; 
preopercular margin entire, but little oblique; gill-rakers nearly obsolete, represented only by 2 to 4 
small protuberances on each limb near the angle, each rudiment bearing nrinute spines. 

The first dorsal ray is over the fourteentli scale of the ~rrid-lat~ral series, and over the tips of the 
ventrals; bast, of ventrals vertically lwlow the ninth scale of this series, first anal ray below the eight- 
eenth; the pectorals fail to reach the middle of ventrals, and the ventrals do not reach the vent. 

Scales thin, with entire edges, rather firmly adherent, those of the mid-lateral series larger than 
the others, but largely concealed anteriorly by the wries above and below them; they bear no tubes; 
head entirely invested with scales, which cover mandibles and snout; 2 to 4 series of scales cover 
the basal half of the anterior portions of dorm1 and anal fins. 

Photophores arranged as follou s: Preoc.~ilars 2, one a t  the upper, the other a t  the lower end of a 
narrow vertical pigment band on the anterior orbital rim, both minute, but'the lower emily visible, 
the upper usually concealed beneath the protruding margill of the frontal in alcoholic specimens and 
made out only on dissertion; mandibnlaru 3; o~er ru la rs  2, the upper large, the lower i~rinute and rndi- 
rnentary beneath the preopercular margin, visible only on tiissection; pectorals 3, the upper very 
slightly above and in front of the base of the upper pectoral ray, t h r  irlid(1le imriiediately below base 
of lower ray, the lower concealed beneath the opercular margin, nearly midway between base of 
pectoral and the second thoracic photophore; thoracics 5, forming with their fellows 2 gently diverging 
series, the first, second, arid third pairs usually a little nrore witlely spaced than the others, the third 
and fourth pairs usually less widely spacetl than the fourth atid fifth; ventrals 4, evenly spaced, the 
lines parallel; anals 5 3  11, the break in the seritls over the middle of the anal fin; the second and third 
antero-anals often more widely spaced than the others; caudals 2, in a horizontal line immediately in  
front of the rudimentary caudal rays, more closely approximated than those forming the anal series; 
sopraventrals 1, halfway between base of ventrals and middle of sides; supra-anals 3, forming a very 
oblique gently curved line, the upper encroaching on the mid-lateral row of scales and vertically above 
the  vent, the middle one halfway between middle of sides and the fourth of the ventral series and 
slightly in front of the latter, the lowermost occuupying a similar position with reference to the third 
of the ventral series, which it niore closely approxirriates; posterolateral 1 ,  over the break in the anal 
series and just below the mid-lateral line; the antero-anals vary frorr~ 4 to 7, in the following propor- 
tions, each side of each specimen separately enrilnerated: 4 in Z'cases, 5 in 64 cases, 6 in 68 cases, 7 in 8 
cases; the postern-anals vary from 9-to 12: 9 in 15 cases, 10 in 84 cases, I 1  in 42 cases, 12 on but one side 
of one specimen. 

The combinations 5+10, 5+11, 5 + 12, 6 9, 64-10, 6 + 11, and 7+9 are found, those occurring most 
frequently being 6+10, 51-11, and 51 10, in the order named. 

The sum of the anals varies from 14 to 17, as  follow^: 14 in 3 cases, 15 in 37 cases, 16 in 90 cases, 17 
in 12 canes. 

- - 

aThis species was recognized by me as new and as represerlting a new generic type, and the descriptions here given 
had been prepared before the receipt of the papcr by Mr. Fowler. 
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I n  some specimens examined, a row of 5 to 7 luminous spots occupies the median line on the lower 
side of the caudal peduncle, one under each scale. Others have a row of similar but stronger spots 
on the back of the caudal peduncle. In  either series the a pots vary from 5 to 7 in number. Similar 
arrangements are found in Rhinoricoprlun coccoi and n l ~ d r e r  (Iiitken, 8polia Atlantica, Scopelini, pp. 2qY 
and 245). From the fact that no individual possesses both the dorsal and the ventral series, Liitken 
uuggests that the position of thtlse spots may be a sexual character. Dissec*tion of three specimens of 
each kind of C. chworc.phalua has shown that such is the rase, the males having the dorsal series of 
stronger spots. The smallest specimen showing a trace of these spots is 25 Innl, long, and the longest 
specimen in which none are apparent is 28 mm. Males are somewhat niore abundant than females. 

General color dark on back, silvery on lower half of sides, with bluish and reddish reflections; 
dorsal and caudal dusky, base of caudal blackish. 

Specimens were taken a t  the following stations : No. 3912, south of Oahu, surface; 3926, west of 
Oahu, surface; 3927, west of Niihau, surface; 3929, ~ o u t h  of French Frigate Shoals, surface; 3930 near 
Laysan Island, surface; 3932, near 1,aysan I ~ l a n d ,  snrfare; 3980, south of Oahu, surfare; 4009, east of 
Kanai, surface; 4011, weut of Oahu, surface; 4145, west of Niihau, surface; 4188, between Honolulu and 
San Francisco, lat. N. 2B0 13' 42", long. W. 145' 44', surface. 

Centrobranchus ch~roeephulus Fowler, PYOC. Ac. Nat. Hci. Phila., 1903 (Jan. 13,1904), 754, near the Sandwich [Hawaiian] 
Island6. (Type, No. 7972, A. N. 8. P., Coll. Dr. Wm. H. Jones.) 

Centrobranchus gracilicaudue, new species. Plate 69, Fig. 2. 

Type 33 mm. long, from the uurface at  station 4145, west of Niihau Island; type, No. 51518, U. S. 
Nat. Mus. 

Closely related to C. charocephal~~s, with which it  agrees in all essential features except the following: 
(1) Supra-anals arranged in an oblique line. the rrliddle spot vertically above the vent, the lowest ver- 
tically above the fourth of the ventral series. The species differs from C. chwocephnlua, therefore, 
very much as Rhinoscopclus andre:r (Liitken) differs from Rhinosmpelua coccoi (Cocco). (2) Anals 
averaging a little more numerous, in the 11 specitnens collected, the sum of the two g r o u p  being 16 in 
8 csaseR, 17 in 12 crtseu, 18 in  2 cases. The anterior group conuists always of 6 or 7 spots (6 in 15 cases, 
7 in 7 cases), while in cltcpror.rphnltrn 5 and 6 are equally abundant and 7 is rare. Of postero-anals, 
there are 9 in 3 casea, 10 in 7 caueu, 11 in 12 cbmes. I n  chrproccphal~ur 10 is nwch more abundantly 
represented than 11. The limited number of speci~nens in the species here described renders the 
averages not wholly reliable, but they are obviously different from the averages in chwocephnlica. 
(3) Scales of mid-lateral se r ie~  nlore persistent, arid deeper in proportion to their width. (4) Body 
deeper and snout somewhat less projrcting. 

Dorsal 12; anal 19; scales in mid-lateral series 38 or 39. ( i reate~t  depth of body 23 hundredths of 
the total length without caudal; least depth of c~andal peduncble 5; 1e11gth of head 28; tliameter of orbit 
7; interorbital width 7.5; length of ~ n o u t  7; projection of snout beyond rnaxillaries 4; length of max- 
illary 17; distance from tip of snout to front of dorsal 47, fro111 front of dorsal to adipose doreal 29, from 
front of adipose dorsal to rudimentary caudal rays 26, from tip of snout to origin of anal 56; length of 
pectoral 14; length of ventral 10. 

With the exceptions noted, the shape of the body, size and relative position of fins, character of 
s c a l ~ ,  and the number and arrangement of the photophores are as in C. clrurro(~q)hnkia. 

Specimens were taken a t  the following stations: No. 3926, west of Oahu, uurface; No. 3927, weat 
of Niihau, surface; No. 3929, southwest of French Frigate Shoals, surface; No. 3930, near Laysan 
Island, surface; No. 4011, west of Oahu, surface; No. 4145, west of Niihau, surface. 

KEY TO HAWAIIAN RPECIES OF M Y ( T 0 P H U M .  

a.  ~ h r e e  bairn of ventral photophores along the median line.. ......................... :. .................. .flbulat~'m, p. 5!1n 
m. Four pairs of ventral pllotoph~re~ along median line. 

b. Posterolateral single. 
c. Supra-anals forming a ~traight line rising obliquely from near the last ventral.. .......... i~~nr,garitalurn, p. 596 

cc. Supra-anal6 forming an obtuse-angled triangle, the middlu and lower photophores at abollt the Rame level, 
.............................................................. the lower much in advance.. . r  r.n.marmi, p. 697 

bb. Postorolaterals two. 
.......................................... d. 8upra.anals forming an obtuse-angled triangle.. . .bmid, p. 598 
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Myctophum fibulatum Gilbert & Cran~er. 

Two specimens, dredged at  dept t~s of 220 to 284 fathoms, do not differ from the type in  number 
antl distribution of the photophores. The species is peculiar in having but 3 equally spaced pairs 
of ventral photophores along median line, the sc,cond pair being displaced laterally, almost vertically 
above the first pair. The anterior pair of t t ~ e  supra-anals lies over the interspace between the third 
and fourth ventrals. A small black-ringed photophore on the anterior orbital rim escaped notice in  
the type. One small upecimen was taken in the surface tow-net, a t  station 3889, north of Molokai; 
others were oljtainetl a t  stations 3899, Pailolo Channt.1, 283 to 284 fathoms, and 4082, off the north 
coayt of Maoi, 220 to 238 fathoms. 

,V?/itophun~.r?bulntt~ni Gilbert &A Cramer, Pro(.. U. S. Nat. Mus., xix, 1897, 411, p1. 33, fig. 2 (not fig. 3, UR erro~leouuly indi- 
cated on plate 38 and in  the description). 

Myctophum margar i t a tum,  new species. I'late 68, Fig. 2. 

Type 80 mm. long, from the surface a t  station 3930, off the south roast of Molokai; type, No. 
51536, U. 8. Nat. MIIS. 

Closely related to ,+I. Tiitken and M. opalinvmm Cioode & Bean, from the Atlantic. These 
two species are insufficiently descril-led, antl nlay even prove to he identical with eatah other and with 
the speciev here described. Certain differences are, however, indicated in the descriptions as they 
stand. 

Greatest depth of body 24 huntlrt.dtl~s of total length withorrt caudal; least ilepth of caudal 
peduncle 8; length of head 27; t1iamett.r of orbit 9; interorhital witlth 10; length of nnout 4; length of 
tnaxillary 17; distance fro111 tip of snorit to front of dorsal 44, frorri front of dorsal to adipose dorsal 37, 
fro111 front of adipose tlorsal to rudimentary car~dal rays 21, from tip of snout to ventrals 41, from tip 
of sr~out to origin of anal 57; base of anal 27; length of pectoral 15; length of ventral 12. D. 13; A. 20; 
P. 15; V. 9, the outermost ray minute; scales in the lateral line 40, the 41st on the baqe of the caudal 
fin and without tube; 9 scales in a cross-series excluding median rows on hack and belly. 

Body rather slender, heavy forward, snout very short and I.)luntly rounded, the profile descending 
in a strong, nearly uniforrri curvts from occiput to front of nostrils; eyes very large, one-third length of 
head, ~liglltly less than frontal witlth above their mitltlle; snout antl frontal region with low concealed 
median cresB; mouth ol)lique, n ~ a ~ i l l a r y  gnttlually \\ '('ning postc~riorly, extending well hehind the 
orbit, its length slightly lrss than two-thirds that of hcatl; treth minutcl, in narrow bands in each jaw, 
those on vomer in 2 s~nall,  widely stlparated clusters, those on palatines larger than the others, in single 
series; in addition to these, all the roof of the mouth, exc.ept its rnitldle line, is coveretl with minute 
asperities; greopert-le nearly vertical, its margin entire; opr.rclc entire and unstriated, except for a 
short space below the upper ~post~rior angle, where the margin is weakly ribbed antl toothed; gill- 
rakern long ancl slentler, 5 1-16 on o~~t t s r  arch, the lor~gt*st nliglitly Inore than half the diameter of orbit. 

First dorsal ray over the eleventh st-ale of 1att.ral line; root of ventrals opposite the ninth or tenth; 
first anal ray under the eighteenth, last under the thirty-first; origin of adipose tlorsal over the twenty- 
ninth; pectorals not reaching ~ r ~ i d d l e  of ventrals; ventrals not reaching vent. 

Scales all thin, not spinou~, the margins entire or only gently ~iotc~hed or sinuate, those of the 
lateral line not enlarged. 

Photophores arranged as in ,+I. a@inc Giinther and Jf. optrlincirn Goode Rr Bean; preoculars I ,  
tr~inute, sinlilar to those on body, on tlie lower anterior orbital ri111; n~andihulars 3; operculars 2, 
the one behind the tip of maxillary concealetl beneath the n~argiri of the preoperc~le; pectorals 3, 
forming a right angled triangle, the lt~iddle spot on lower edge of pectoral base, the upper encroaching 
on third sc.ale of lateral line, the lower on line between pectoral base arid the first thoracic spot; 
thoracica 5, the thirtl antl fourth less witlely separated than the others, the 5  airs arranged in 2 nearly 
htraight gently divt~rging lines; supra-ventrals 1, nearly ~riidway between tlitb axil of the vef~trals and 
the lateral line; ventrals 4, &lually spaced; supra-anals 3, in an oblique line directed toward interspace 
i~etween third and fourthwentrals; anals 13 to 17 (usually 14 or 15), in 2 well-separated .groups, 
8-10+5-7, the usual forrnula being 9+6, 9 t5, or LO$ 5, the series throughout parallel with the lower 
outiine; posterolateral 1, over the last antero-anal; caudal8 2, closely approximated, the posterior little 
higher than the anterior; the third supra-anals antl the poyterolaterals encroach upon the series of 
stales which bear the lateral line, the former below the eighteenth, the latter below the twenty-eighth 
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scale of the series; eacli of these scalt3s is greatly shortenetl in its 1owc.r half to  make roo111 for the 
special scale of the photophortk, and is tmt little rrlort. than half the hc.ight of the other scales; the 
posterolateral is over, or very slightly in atlvatice of the last antero-anal, the latter vertically ot7er 
the fourth anal ray before the last and I)elow tl~c? front of the atliposr fin. 

The photophores are irivariahle in r~urriber ant1 position, except those of the anal series. Our 
material includes 63 specimens. As each side lnust be tabulated separately, we have for consideration 
126 cases: 

The antero-anals are 8 in numher in 7 canes, 9 in number in 88 cases, 10 in number in 31 cases. 
The postero-anals are 5 in number in 62 cases, 6 in nurnl)er in 55 cases, 7 in number in 9 cases. Corn- 
bining these gives a total range of 13 to 17, tlistribrrted as follows: 13 in 3 cases, of which 2 occur bilat- 
erally, 1 unilaterally; 14 in 37 cases, of which 24 occur t)ilaterally, 13 unilaterally; 15 in 74 cases, of 
which 60 occur bilaterally, 14 unilaterally; 16 in 10 vases, of which 6 occur bilaterally, 4 unilaterally; 
17 in 2 cmea, of which none accur bilaterally, 2 unilaterally. 

The usual combinations are 9 1-5 (32 cases) 94 6 (48 rases) antl 10 t 5  (23 rases), one or another of 
these combinations occurring on one or both sides of 66 out of the (73 specimms a t  hand. The 2 sides 
do not vary independently in this species. Pc.rfect hilatvral sy~nmetry occurs in 46 spec~imens, anti in 
6 others the lark of symmetry is plainly due to the droppirig out of the second or the penultiinate 
member of the anterior group. I n  no case docs the (lifferencr in number of anals on the 2 sides 
exceed 1. 

General color dusky brown on upper half of head ant1 botly; sides of head and lower half of sides 
silvery, the latter everywhere roarsely specnkcd with brown; anterior dorsal dusky, base of caudal 
blackish, other fins transluc-ent. I n  the typt., 7 scales on thc back of the caudal peduncle are under- 
laid by pearly (luminous) spots, agreeing in this respect with JI.  optrlincc7n. None of the slr~aller speci- 
mens (47 mm. and l e ~ s )  shows any trace of this I u ~ ~ i i n o ~ ~ s  area. 

M. margnritcttu~n agrees in outline very clost.ly with Lutken's figure of ill. afine (Spolia Atlantica, 
11, Scopelini, 1892, p. 252). I t  seems to differ in tlie   no re numerous scaales of the lateral line, in the 
more anteriorly placed brcaak in the anal serir.s, the ri~ore elevattld posterolateral, and in the somewhat 
different range of variation in the number of anal spots. 111 dl. (tffi~zc., the antero-anals vary from 7 to 
10 (frequently 8 or 9); in dl. ~rctrr!jctr~ttrl~~m, the number 7 (foes not oc.cur, and 8 very rarrxly, 9 and 10 
prevailing. Jn  ill. qfiile, the postt~ro-anals vary fro111 1 to t i  (frecluc~ntly 6 or t i ) ;  111 211. ntnr!~ar~tntrnri, 
no specimens have 4, but a few havr 7. 

The species was taken at tlie following stations: NCI*. 3878, south of 1,ariai; 3926, west of Oahu; 
3927, west of Niitiau; 3929, sorltllwest of I'rer~c*h F r i q t e  Shoals; 3!).'10, near Laysan Islantl; :3I#:jl, near 
Laysati Island; 3932, near Laynarl Island; :1!)80, ~ o u t h  of Oah~i;  4010, ~ c s t  of Oaliu; 4011, west of Oahu; 
4145, west of Niihan, and 4188, betwetan IIonolulo anti Sari Francisco, lat. N. 28" 13' 42", long. W. 
146' 44' 00''; all a t  the surfac.e. 

IKyctophum evermanni ,  11ew s~tecies. I'Iatc 70, Fig. 2. 

Type, 29 mm. long, fro111 station 3!)8O, sontll of Oaliu, t ~ k r ~ ~  a t  the unrface; type, No. 51521, I T .  8. 
Nat. Mus. 

Related to $1. boops and M. I~utnholtlli, but with a short pontero-anal series of pl~otophores (4 to 6),  
the first of the series much fartl~er back than ill relatecl speritxs, a little behititi tht. last anal ray. In  
M. boopa, Richardson, and M. hrcmboltlti (Kisso), tlie break in the anal series is but little behind the 
middle of the fin. 

Total length, exclncling caudal, 22 rnlri. ; greatest tleptll of ljody 22 hundredths of this length; least 
depth of caudal pedunclt: 7; length of hcaatl33; diarntxter of orbit 8; frontal width over middle of eyr 9; 
length of snout 7; length of n~axillary 23; dista1lc.e fro111 tip of snout to front of d o m l  51; froni front 
of dorsal to adipose dorsal 36; from tip of sriorit to front of a i ~ a l  50; base of anal 26; ventrals 16; 
pectoral broken. D. 15, the 4 anterior rays niuch shortened; A. 20; lateral line with 39 tubes; 
9 longitudinal series of scales where body is wititst, not including the median series above antl below. 

Head and body very slender, the ctawlal peduncle (feeper in proportion; head tapering forward, 
the snout not bluntly rounded; lriaxillary very long, little wideried posteriorly, half itx length behind 
middle of eye; eye little longer than snout; preopercwlar ~tlargin not very oblique. 

Origin of the dorsal sliglitly behind insertion of ventrals, its posterior rays slightly overlapping 
the anal; vertical from front of adipose dorsal panping through the posterolateral photophore and the 
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base of the fourth anal ray before the last; ventrals rcbaching front of anal; the petatorals are broken in 
the type; in some of the cotypes they are intact ant1 arc co~~lpar;~t i \e ly sl~ort,  not reaching the middle 
of the ventrals, ant1 falling a little short of the anterior sul)ra-annl. 

Scalru thin, entire., ratlucolis, those of thtb lateral lint. \tJry little largrr than the others. 
Arrangernent of photophores: As in ,M. /,ool,s ant1 ,+.I. /~to~~l,ol t l l i ,  tile 3 supra-analn are so tlisposed 

as to form an obtuw-angletl triangle, the upl)erll~o+t in contact with the lateral line vertically al)ovr 
origin of anal fin, the second midway betwet.11 ttrc upper supra-anal inld the last ventral photophore, 
the third anterior to the secontl and on a lctvel with it, a little 1)tahintl accontl vt~ntral pair; snpra- 
ventral on a level with base of pectoral, a little higher than third rnl)ra-an;il, sonrewhat nearer lateral 
line than ventral base; pectorals fornring the usual right-angletl triarrglt., tlre lowcar vertically :~bovc. 
the second thoracic pair, the upper son~ewhat nearer lateral line than prctoral I~ase; posterolateral in 
contact with lateral line, slightly bchintl last antero-anal; two ol)ercular spots, upper thc largest ant1 
lower the smallest of all the photophores; rnarrtlil,ulars :l as usual; no preocular photuphore caan be 
detected in these young spetirnens. Tl~ca fir& ant1 set-oncl pairs of thoracics are Inore widely separated 
than the other  airs, which are c.verrly sl)ac.t'tl, the 2 linrs diverging posteriorly. The 4 ventral paim 
are evenly spared and form parallel lint-H. 

The anals vary from 12 to 14, tht' antero-anals from 7 to !+, the ~)ostc.ro-anals frorn 4 to ti. They 
are t1ietril)uted as follows in tllc 70 caases (:35 npec.in~c.ns): Antpro-arrxln 7 i r r  (i tait+tas, X in 58 castbs, 9 in 
6 cases; postero-arralx 4 in (5 rases, 5 in 57 t8rlNes, t i  in 7 cases; total#, 12 in 0 tbast.q, 1:; in 57 cases, 14 in 21 
cases. C1omt)inations fount1 bilaterally arc- 7 1 5, 7 1 6, X 1 5, $+ 1 4; 8 1 5 occtnrs or1 orrr or both sitles 
of 30 of the 35 specinlens in tile coll(.t.tior~. As Jf. 111irnl,olt/li has tyl)ically X 1 8 anals, and Jl. l~oojis 
8 1 10, it would be entirely inadn~issible to itlentify M. r~-carm~rnni with eit11c.r of t l~ese spc'ciw. In olrr 
of the cotypes of bl. culifOrni~r~~e Eigen~narrn, I find tlie analri t i  j 11. The 2 c*antlal photuplrort.~ in 
M ere17iz(zrt?ii are arranged a little obliquely ant1 are separated by an intrr.;pace :I trifle witltar tl1a11 tlrat 
hetween the pairs of postern-anals. 

General color blackish, except cheeks, nostrils, ant1 a part of the operclcs, which are whitisli; baye 
of caudal lobes blac-k. 

The npecies was taken a t  the folloaing stations: Nos. 3878, south of Lanai; 3926, west of Oahu; 
3927, west of Piiihau; 3931, near Laysan Island; 3932, near Layean Island; 3080, south of Oahu, and 
4145, west of Niihau; all a t  the surface. 

Narnetl for Dr. Barton Warren Evern~anri. 

Myctophum braueri, ncBw spec-irs. l'late 70, Fig. 1.n 

Type, 57 mm. long, from station :3RHO, south of Oahu, snrfact. toa ; type, N3. 51527, U. 8. Nat. Mns. 
Clost~ly related to M. rrpinkrwtllii Lutken, from the DIetliterrant.a~~, tliffering, in so far ae appears 

from 1,iitken's figure and very brief tlescription (Spulia Atlantica, 11, Sc.opeli~ri, 1892, 257), in the 
slightly 1owc.r position of the antt.rior supra-anal pl~otophorcb, the sligtrtly higher insertion of tlie 
supra-ventral, and the rrruch longer dorsal arrcl anal finri (with 11 and 16 rayn, respectively, in M. 
reinhordtii). 

Greatest depth of body 21 hundredtt~s of total length without c-trntlal: least depth of caudal 
petluncle 7; length of head 28; diameter of orbit 1 3 ;  frontal aitltlr over n~idclle of eye 8; length of 
sriout 5; lerrgtlr of maxillary 19; distance f ro~n  front of snout to tip of dorsal 45; frorn front of tlorsal 
to adipohe tloraal 37; fro111 front of atfipose dorsal to rntlinrcrrtary caudal rays 18; fro111 tip of snout to 
ventral8 41; to origin of anal 58; base of anal 28; length of pectoral 30; of ventral8 12. D. 14; A. 22 (23 
in other specimeri~) ; 1'. 11; V. 8; scales in lateral line 40 or 41, !+ in a cross-series, exclutling mcvlian 
rows along (loreal and ventral outlines. 

Body very slentler, eye remarkably large, rnor~tli ol)lique, snout s l~or t  but pointed, upper profile 
not abruptly decurved; orbital diameter little less ttr:ln half length of hrad; interorbital witlth a little 
less than three-seventlrs; maxillary rraclring t l ~ e  vertical frorn posterior border of eye, greatly widrrretl 
posteriorly and bearing a lengthwise ridge parallel wit11 its dors;ll n~argin; a narrow strip of its ventral 
portion protrudes below premaxillary near its tip; gape of inouth showing a tlonble curve, convrx 
upwart1 in its posterior portion, concave upward anttAriurly; n~andible upturned toward synrphysis, its - - 
tip acute, protruding a little beyond premaxillaries. 

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

a Myctophum lutkent on plate, by error. 



RIJLL. [I. S F C. 1903. PLA1 E 70. 

1. MYCTOPHUM LUTKENI GILBERT, TYPE 

2. MYCTCPHUM EVERMANNI GILBERT. TYPE. 

,,., . * " ,  . ~ " & * .  3 , .  ,.,,., ,". .... ...., < 
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Teeth on jaws ant1 palatines in very narrow l~i211ds; t)road bands investing the mesopterygoids; 
heat1 of votner beariog on each side a strongly protruding lotw, devoid of teeth, the concave i r i t e ~ ~ ~ a c e  
bearilk minute nrperities; gill-rakers long itntl slender, 1 11 it1 number on outer arch; preopercular 
margirt vertically plac.c.tl :rntl csvenly rountletl. 

Insertion of first dorsal ray sligtltly bcxhintl the \.ertical front l)ast, of ventrals, the last ilowal ray 
vertic.ally over the first anal ray; adil)ost* tlorsal over sc.t.ond postern-anal photopl~ore, well it1 advance 
of last anal ray; pectorals very long and pointed, their tips rearlri~ig vent and extending beyontl tips 
of vcntraln. 

Scales thin, with entire edges, and c:ttluco~ia; occauional scales only being preserved in our tnaterial. 
Arrangentent of photophores: rigrering wit11 M. rei7lhtrriltii in tlre obtuse-angled triangle fortned 

by the 3 sul)ra-anals, in  the presence of 2 postorolaterals, in the wide separation of the 2 caudals, 
and in tlie 11 ~rrrlul position of the supra-ventral. A minnte preoc~~lar  present 011 lower anterior 
orl~jtal rim, uitnilar to other pliotophores, b l ~ t  trtnch stiialler; first ant1 necotid, and set-ond and third 
pairs of thoracic- photophares more wi1lt:ly separatetl than the others, the third and fourth pairs nearer 
together than the others; upper pectoral spot inrmetliately below tliirtt stbale of lateral line; supra- 
ventral on a level with tnitltlle pectoral ant1 nridtlle supra-anal spots, and conrtantly a little above ante- 
rior ~upra-anal; upper snpra-anal, upptir 1)osterolatt.ral anti upper calidal spots in contact with lateral 
line a t  18th, 23th. arltl 4Ottr satles, reay,ec.tivcly; lowrr posterolateral ill advance of nppt1r, and very 
ulightly in atlvanc.e of last antero-anal. 

Tht. r ~ u t ~ ~ l ) c r  o f  ~ , l ~ o t o ~ ~ I r o r e s  is as  followa: Preoc~ilars 1 ; ~nnndihular~ 3; optarculars 2, the lower 
not c*onc-ettled; ~)c.ctori~ls 3, t11c. tnitl~llc oncA i~~~~nc*di: t t (~ly 1)elow tlte 1)asch of lowcst pec*toral ray, the 
1owt.r one on u lint, joitling the rni(1dle pectoral ant1 the l o w t ~  o1)rrt.nlar spots; thoracbies 5, tlrosc of the 
last pair more widely separstt~tl; ventralx 1, tlrr third :t11(1 fourth 1):iirs Itbss widtlly spaced than the 
others; anals (i to 8 1 6 to 8 (13 to 15); (-altdaIs 2;  s~~pravt~ntrals  1; su1)ra-ariaIs :3; posterolaterals 2. 

The anals form the only variable groups. In  the 17 sl~ecin~c.ns (giving 34 cases) of tho collec.tion, 
at. fitltl the111 tliatril)utetl as f o l l o ~ s :  Antero-anals 6 in 11 ra*ea, 7 in 18 rases, 8 in 2 cases; postero- 
anals 6 it1 2 (*;isex, 7 in 23 caawcs, 8 in 9 castas. In both groups then, the tnode is 7, the nnterior group 
varying principally towarti 6, the posterior group toward 8. The totals of the 2 groups, in the 34 cases, 
are as follows: 13 in 7 cases, 14 in 25 cases, 15 in 2 cases. I n  the typtl there is a well-develol)ed lr~~ninous 
patclt 011 tlie lower sidt. of the c-antlul ~)rduticle, ant1 an incipient pwtcli on the domul snrface.. 

(ieneral c-olor (lark, with 1)luisIi reflections fro111 ol)ercles and a(-alm on sides; caudal with a dusky 
patrlt a t  I J % + ~  of c.ac*h lobt.; otlter fills translucent. 

Hyeci~trt~ns M tbre takt~n at  the following ~tatiorls: Nos. 3878, sooth of l.anai; 3927, west of Niilrau; 
:I'JXO, ~ c ~ n t h  of Oahn; and 4145, wcsst o f  Niihau; all a t  tlrr surface. 

Nametl for Dr. August Brauer, tlrt. author of a 111ost nh(,f~ll review of the genus M!/ctophunz. 

Dasyscopelus spinosus (Steindachner). 

Forty-nine npeci~~rens, tltc. longest 69 I ~ I I I . ,  went taken a t  tht, s11rfac.e abont the Ifawaiian Islands, 
arlcl in tlre vicinity nf Laymn IuIa!ld. Tl1t.y agree in all e.wt.tltin1 featrirew with the excathllf~nt descrip- 
tions and tigr1rc.s citcltl I,elow. Tho pectoral tins are a little 1ongc.r ancl nlore poi11tt.d than previously 
rc~prcasrlltt.tl, rc,aching wit11 their tips a little beyoncl the veritrals, but not cluite to vent. The scales of 
the lateral linc itre little lonkvr tltari the neighboring scxles. T11t.y are alrttost wholly concealed by 
the overlapl)ing series above ant1 below, the srales of which are arranged vt.rtically with reference 
to them. 

nomal ~ i t h  1 3  or 14 rays, anal 19; 40 scales in Iatt.ral line, 9 in a cross-series, exclnding the mid- 
clorsal ant1 tlre nlitl-vt.ntral rows. 

Variation in nulrrl~,r atit1 dispoxition of photnl,hort.s is cor~tined to tllcb a u d  series. The total nun-  
l x r  of t h t ~ ~ x  varies front 1 3  to 15 (a~)normally 12 in the anterior group on one side of one specsirnen), 
the1 prevailing number being 14 ( 7  i 7). Tiit. fol lowi~~g coi111)intttions oc.cur: 7 / 7 ailti 7 + 7 in 26 s1)eci- 
tl>eris; 7 1 7 and 7 (i in 3; 7 1 7 anti 6 -1 7 in 1 ;  7 1 7 and 7 1 5 in  1; 7 1 6 and 7 + 6 in 6; 7 t 8 
and 7 4- 8 in 1 ; 7 4- 8 and 7 \ 7 in I ; 7 1 8 and 8 -1 7 in 1 ; 7 1 8 ant1 6 } 7 in I ; 8 1 6 and 8 1 6 in 5; 
8 6 and 8 t 7 in 2; 8 1 7 and 8 + 7 ill 1. Frott~ thin it aI)I)cbars that the prt*do~ninating combinations 
are 7 + 7, 7 + 6, and 8 1 6. I n  Zhe anttxrior gronp, 8 oc+cars in 17 caws, 7 in 79, and 6 in 2; in the 
posterior group, 8 occurs in 5 t8ascAs, 7 in 65, Ci in 27, and 5 in  1. Thus, while 7 is the prevailing 
number in each group, the anterior group varies most frecluently toward 8, the posterior group in the 
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opposite direction. This con~pensatory variation is not due solely to the shifting of the photophore 
from the anterior to the posterior group, or in the opposite direction, for the supra-anals maintain a 
ronstant relation to the last anttlro-anal, whatever the number. 

Specimens were taken a t  the following stations: Nos. 3878, south of Lanai; 3926, west of Oahu; 
3927, west of Niihau; 3930, near 1,aysan Island; 3980, south of Oahu; 4009, wed of Oahu; 4011, west 
of Oahu, and 4145, west of Niihan; all a t  the surface. 

S(*oprlns spir~osu8 Steinrlachner, Ichthy Notizen, V, 1867, 11 (author'q reprint), pl. 3, figs. 4-4% ( 'h in~ .  
Scopelus (Dnaysco~~cl~~s) hpirzosus Lutken, Spolia Atlantica, ScSopelinr, 1892, p. 239, pl. 1, figs. 1-2. Tropical Atlantic; Maldo~~  

Island, 8. Pacific. 

Dasyscopelus pristilepis Gilbert & Crarner. 

One of the most abundant species at  the surface, where young and half-grown specimens were 
frequently taken in the tow-net. One adult was found in the stomach of a dolphin, in the Honolulu 
market. 

1). pristil~pis agrees with D. mpcr (Richardson), thtx type of the genus, antl differs from I). spinosus in 
the greatly enlargetl thickened scales of the lateral line. The tltbpth of these scales, when fully exposed, 
exceeds their distancae fro111 the 1)a.w of the dorsal fin. In  xpino.uus, the scales of the lateral line are 
very little if a t  all enlarged. In  both spec~ies, the scales of the lateral line are overlapped and almost 
wholly conrraled k)y the series above and 1)elow them, ant1 the tubes of the lateral line are strongly 
developed, forming keel-like projt.cbtions. I). asper tliffers from pristilepix in the presence of a large 
preocular photoptlore, extending fro111 mitldle of eye forward to around r~ostrils; furthermore, the anal 
spots are 10 t4, and the 2 caudal photophores are widely separated. 

The number and distribution of the luminous spots in L). pristilepis have been tabulated in the 94 
specimens of the collection. No variation was found, except in the anterior and posterior anals. 
These have for their normal formula 7 for the anterior group and 4 for the posterior, but the anterior 
may vary from 6 to 8 and the posterior from 3 to 5. A plus variation in the anterior group is more 
frequently connected with a minus variation in the avsociated posterior group, the 2 varying in a 
compensatory manner. For this reason, the variation in the total number of the anal spoh found on 
one side of any inclividnal is no greater than thc. total variation fot~ntl in each group separately, and 
c.omprises only the numbers 10, 11, and 12. The co~nbirtations 6 t 3 and 8 15, although witttin the 
ascertairletl range of variation of anterior and posterior groups taken separately, do not occur in our 
material. 

The 2 sides of a fish do not alwayoagree in the n11n1ltt.r antl arrangement of the spots. We must 
therefort. tabulate each side sel~arately, giving thuu for consideration, with our material, 188 cases, Of 
these, we find in the anterior group: 6 photophores in 11 rases, 7 photophores in 160 cases, 8 photo- 
phores in 17 ewes. In  the posterior group: :{ photophores in 2l cascs, 4 photophores in 157 vases, 5 
photopt~ores in 10 cases. 

A H  already ntatt~tl, the size of the 2 associated groups is not purely a matter of chance. Thus when 
the anterior group contains 6 photophores, only the coml~inations 6 + 4 and 6 -k 5 are found, a8 follows: 
6 $ 4 in 5 vacrecr, 6 t 5 in 6 cases. When thc anterior reries contains 7, i t  may be associated with 3 , 4  or 
5 in the posterior series, as follows: 7 t 3 in $1 cases, 7 $ 4 in 147 cases, 7 + 5 in 4 cases. When the 
anterior serit.s contains 8, only the cornhinations 8 i 3 and 8 + 4  are found, as follows: 8 f 3 in 12 cases, 
8 + 4 in 5 cases. 

Opposite sides of the same f ibh utay vary independently, as appears from the occrlrrence of the 
following rornbinatiorts: 7 j 3 ~ ( ~ c l i r s  t)ilaterally in 2 gecirl~ens, unilaterally in 5; 7 + 4 occurs bilat- 
erally in ti6 npec-i~rlcms, unilaterally in 1-5; 7 5 occurs bilaterally in 1 specimen, unilaterally in 2; 
6 4- 4 occurs bilaterally in I specairnerr, unilaterally in 5;  6 $ 5 occurs bilaterally in 2 specirnens, unilat- 
erally in 2; 8 + 3 occurs bilaterally in 4 specirnens, nnilaterally in 4; 8 $ 4 occurs bilaterally in 1 
specimen, unilaterally in 3. I n  deviat io~~s from the ntode ( 7  -1 4 )  there thus appears a distinct 
tendency toward a symmetrical variation. The cltance nature of the association of groups on opposite 
sides of the same individual is evident from a consideration of the 15 specimens, noted above, in which 
7 4- 4 occurs  nilat ate rally: the cornbination 7 + 4 and 7 + 3 occsurs in 5 specimens; 7 + 4 and 7 + 5 in 1 
specimen; 7 7 4 and 6 i 4 in 3 specimens; 7 t 4 and 6 + 5 in 2 specimens; 7 + 4 and 8 $ 3 in 2 speci- 
mens; 7 4 4 ant1 8 + 4 in 2 specimens. 

A rninute photophore surrounded by a black ring is present on the lower anterior orbital margin. 
In the adult specimen only, 2 scales on lower edge of caudal peduncle cover luminous spots. 



FISHES O F  HAWAIIAN ISLANDS. 601 

Specimens were taken a t  the following statious, all in the surface tow: Nos. 3878, south of Lanai; 
3889, north of Molokai; 3912, south of Oahu; 3926, west of Oattn; 3927, south of Bird Island; 3929, 
south of French Frigate Shoals; 3930, near 1,aysan Island; 3980, south of Oahu; 4009, east of Kauai; 
4010, east of Kauai; 4145, west of Kauai, Bird Island. 

Dasljecopelz~8printilcpis Gilbert & Cramer, Proc. U. 9. Nat. Mus., x ix ,  1897, 412, pl. 39, fig. 1. 

Neoscopelus macrolepidotus (Johnson). 

No Atlantic material has been a t  hand for comparison, but a single specimen from Japan n seenls to 
to agree completely with the Hawaiian specinlens. No indivitlnals were taken at  th r  surface, but it  is 
perhaps doubtful whether the following stations, taken with other recorded depths, can be accepted as 
giving the vertical range of a bottom fortn: Nos. 3824, off thc ~011th c-oast of Molokai, 222 to 498 fathoms; 
3892, off the north coast of Molokai, 328 to 414 fathoms; 3973, vicinity of French Frigate Shoals, 395 
to 397 fathoms; 3979, vicinity of Bird Island, 222 to 387 fathoms; 3994, vicinity of Kauai, 330 to 382 
fathoms; 4014, vicinity of Kauai, 362 to 399 fathoms; 4021, vicainitv of Kauai, 286 to 399 fathoms; 
4025, vicinity of Kauai, 275 to 368 fathom*; 4041, off the west c-oast of Hawaii, 253 to 382 fathoms; 
4137, vicinity of Kauai, 411 to 476 fathoms; 4166, vicainity of Bird Island, 293 to 800 fathoms. 

Family MAUKOLICI1)R. 

Argyr ipnus  ephippiatus  (+ilbert RE Cramer. 

Three specimens were obtained at  the following stations: Nos. 4085, off the north (loast of Ma~ii, 267 
to 283 fathotnv; 4121, off the northwest coast of Oahn, 216 to 251 fathonts. 

The species has been referred by Garman (Merrl. Mus. Comp. Bool., X S I V ,  1899, p. 399) to tlte 
genus Valenciennullus Jordan and Everrnann. I t  differs, howt.ver, in the much more anterior poeition 
of the dorsal fin in con~parison with the anal, and in the widely divergent arrangement of the photo- 
phores. An adipose dorsal is well developed, a character which escaped attention in the type owing 
to mutilation. 

Argyripnus ephippialus Gilbert & Cramer, 1'n)c. U. S. Nat. MIIR., XIX, 1897, 414, pl. 39, fig. 2. 

Argyropelecus heathi ,  new ~pec.itls. I'late 72, fig. 1 

Type, 31 mm. long, from station 4107, Kaiwi (Xtannel, hetween Oahu and Molokai, depth 350 to 
355 fathoms; type, No 516.72, IT. S. Nat. Mns. 

Head 3.5 in length to base of caudal; depth 1.:). D. V I I  1 8 ;  rl. 11 b ;  P. 9. Depth of t~ody less 
than in other speries of thti gelins, csontairtt,tl 1.3 in length of trunk and tail; c>andal 1)edancle very 
slender, its least depth but half its length postt'rior to last anal ray; eyev lateral ill 1)osition Intt direcatect 
vertically npwarcl, separated by a very narrow r i d p ;  longitutlinal clian~t.ter of eye 0.3 tht. Iengtl~ of 
the head; exposed portion vertically oblong in shape, the vertic.al c1iantrtt.r being half greater than 
the I~orixontrtl; pupil confined to extrerrte upper half of exposrtl artAa. 

Cleft of mouth nearly vertical; when closcd the ~r~antlible fits within tlte nppc,r jaw; ~ t ta~~dibu la r  
syrnphysis with a scarcely noticeable prornint.nce; length of n~axillary vontainrd 1.2 t i ~ ~ t e s  in htaad, 
premaxillary lying along the anterior nlargin of its proxirnal Iralf; 1)rt.ulaxillary ttxrth ~t~il~utc.,  it1 a siligIe 
wries, the lateral teeth dirccetecl toward angle of mouth; beyontl erltl of premaxillary hone, tile 111axi1- 
lary is provided with a single series of sintilar teeth, all or nearly all rt.trorsely set; n~a~tdiI)nlar series 
with slightly larger hooked teeth, in a narrow patc,h at  A ~ I I I I ) ~ Y R ~ S ,  a singlt~ H C A ~ ~ C W  1atrr;illy; 110 ttlrth 
can be detected on the vonier or palatine bones; gill-lnel~lk)r:u~t.~ widely jointhd, free fro111 isthlrrtls; 
branchiostegal rays 9; gill-rakers long and slmder, ti i 12 on thc outer arcoh; ~)sentloI,ranchi:e well 
developed; the preopercular angle beam 2 large spines, the longer one directed vertically downwarti, 
the other obliquely upward and backnard; the angular bears a short triangular spirtc., ant1 the c.lavic-u- 
lar symphysis a similar larger spine; the ak)dontinal crest, between ventral and pect(1ra1 fills, formetl by 
the union of 12 pairs of plates, each of which covers a I~~minous  organ, the plstes without ridges, serra- 
tions or spines; posteriorly, for a space c~r r~spout l ing  to tllt3 Ittst 3 plates, the. (*rest in for~ned by a very 
thin bony lamella derived from the pelvic- girdle, this plate incareawing in height posteriorly aucl terrni- 
-- .- - - - - - - - - .. - 

aSince the above was written, the Japanese ~pec-imcn referred to has btvn mnde the t ~ p e  of a new npccicq, N. alcocki 
Jordan & Starks (Bull. U. 5. Fish Corn. lor 1902, Rm, pl. 2, t l~s. . l  and 2) ,  but ILS no direct comparison has been made with 
Atlantic material, the name 19 not adopted in this paper. 

bA wider interspace in the middle of the series apparently indicates the loss of a ray, thus making 12 in all. 



602 BULLETIN OF TTIE UNITED STATES FISH COMMISSION. 

nating in a spine directed downward ant1 backward, with a short spine a t  its base behind; in front of 
the spine, the margin of the plate is minutely serralate; the plate before the dorsal fin is formed by 
fusion of the 7 protruding intempinals, which are regularly graduated in length, the last two of equal 
length and closely apposed, the othem evenly spaced; no trace of an adipose dorm1 fin; anterior anal 
my ~ ~ n d e r  last ray of dowal; distance from lmt anal ray to first rudinlentary caudal ray slightly 
exceeding length of anal Imse; the anal consints of 6 closely-set anterior rays and 5 more widely-spaced 
shorter posterior rays; pectorals long, reaching base of ventrals. The ventrals are injured, hut one fin 
being prment, and in such condition that it  can not be tleac*dhed. Caudal gently forked. 

The genus Aryyrop~lecrrs is supposed to  he scaleless, but the species here described is covered with 
extremely thin, high and narrow scales, wholly similar to t h o ~ e  of I'ol?~i~)nus. But few of these scales 
remain, in scattered patches, in the type. Where they have been lost, no scale pouches are evident. 

Photophores arranged as in other species of the genus: A group of 4 a t  the base of the lower caudal 
lobe, a group of 6 above the fifth to ninth anal rays, the distafic-e separating these groups nearly twice 
the length of the anal series; a series of 4 between ventrals and anal, and a series of 12 along the 
ventral margin, between pectorals and ventrals; above the posterior portion of the ventral series is a 
second horizontal row of 6 spots, on a level with the base of the pectorals, and in advance of these are 
2 spots a t  a higher level, the posterior higher than the anterior; a small spot behind lower margin of 
orbit, one behind ant1 one before preopercular angle, a series of 6 on each side of breast in front of 
pectoral fins, and a series of 6, one at  the baqe of each bra~~rhiostegal membrane; each spot or group 
of spots has a deeply pignlenkd area shove it. 

Color: Greater part of head and trunk blorkish, middle of trunk with silvery sheen; snout and 
mandible largely transluc.ent; caudal peduncle whitish, with a ~ e r i e s  of small black spotsalonganterior 
half of middle line, a dark blotch on middle line at  base of caudal fin, and a black area in connection 
with each group of photophores; front of mouth whitish, back of mouth and gill cavity jet-black. 

The stomach was everted in the type, indicating that it  came from a considerable depth. But one 
specimen was secured. 

Family CHAULIODONTIDE. 

Cyclothone rhodadenia, new species. Plate 71, fig. 1. 

Type, a female, 192 mm. long (excludinpcaudal), from station 4108, Kaiwi Channel, depth 411 to 
442 fathorns; type, N o  51584, 17. S. Nat. Mns. 

Very c4osely allietl to C. rlorcgntn ((iiinther) (Deep-Sea Fishes, Challenger, p. 173, pl. 45, fig. R),  
from the Indian Ocean south of New (iuinea, differing in the niore numerous branchiostegal rays, the 
more posteriorly inaerted rentrala, the more anteriorly plaretl adipose dorsal, the development of the 
glandular areas on caudal peduncle, and minor details in number and arrangement of lateral 
photophores. 

D. 14; A. 30 or 31 ; P. 11 to 13; V. 8. The type ant1 the singlecaotype n~easure respectively 192 nlm. 
and 76 mm. in total length, exc*lusive of caudal fin. Below is a table of comparative measurements, 
expressed in hundredths of this length. 

Total len th without candal .................................. 
~ e n g t h  ofhead (in h~lndredths) .............................. 
Snout.. ........................................................ 
Orbit .......................................................... 

............................................ Interorbital width. 
Length of u~ollth to tip of n~axillary..  ........................ 

......................................... Length of m~urdiblc.. 
Greatest depth of bcHty ........................................ 
Least depth of cni~dwl perlnncle.. ............................. 
Diutanrt! from mout to dor.snl. ................................ 
Bane of dorwrl ................................................. 
Diutgnce between dorsals ..................................... 
F n ~ m  frollt of adipose to base of middle caudal rayn. ......... 
Distance from snout to ventralrr.. ............................. 
Ventrnlu to &nn1. .............................................. 
B&qe of anal .................................................. 

................................ Caudal peduncle behind aria?. 
......................................... Length of pectoral8 

Length of ventral8 ............................................ 

~ I L .  
IF'. 0 
21.5 
4.0 
2.8 
4.0 

17.5 
18.5 
14.0 
4.0 

MI. 0 
11.0 
14.0 
18.5 
44.0 
IS. 0 
37.0 
9.0 
9.0 
8.0 
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BULL. U. S. F C. 1903 PLATE 71. 

1. CYCLOTHONE RHODADENIA GILBERT. TYPE. 

2. CYCLOTHONE CANINA GILBERT. TYPE. 

3. ASTRONESTHES LUCIFER GILBERT. TYPE. 
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Eye small, two-thirds length of snout, which equals interorbital width; interorbital space con- 
taining a pair of narrow parallel lcngthwise ridges, which fork anteriorly, the branches diverging to 
either side of nostrils; posteriorly, these ridges extend along sides of occiput, where they gently 
diverge; a similar ridge extends backward above the opercles; on median line of occiput, posteriorly, 
is a low rounded tubercle marked with radiating ridgefi; ~uborbital covering much less than half 
the cheek, forming a sheath overlying upper portion of rriaxillary for its entire length; teeth similar 
in both jaws, long slender subequal canines widely anti equally spacecl, and separated by 8 or 10 
uniformly short teeth less than one-fourth their length; 12 canines along each side of the  upper 
jaw; head of the vomer with a pair of short bramble-like teeth hooked backward; palatines with 
a single series, the first 2 or 3 elongate and canine-like, the others niinute; roof of mouth, inside the 
palatine bands, with wide patches of small prickle-like teeth, 2 or 3 of the anterior outer ones enlarged; 
gill-rakers of the 2 series on each arch widely different; those of the outer series very long and slender, 
of the usual type, those of inner eeries ~nur l i  shorter, very slender and sharp, and fixed in an erect 
position; those of the outer series of the first arch 9 + 12 in number, the longest equaling the diameter 
of the orbit. 

Both pectoral and ventral fins are broken, so riotl~ing can be giver) as to their length; distance froin 
axil of veritrals to vent two-fifths diatance from ventrals to pecatorals (one-half that distance in C. 
elongala); origin of  dorsal vertically over the secontl or third anal ray; adipose clorsal more antertorly 
inserted than in C. rlongnln, above the seventh anal rap befnrc the laqt, and midway between last 
dorsal ray and base of middle caudal ray. 

In  the type of C. elongcrta, Giinther seemed to find traces of scale-pouches on the caudal peduncle, 
but in other specimenr, AIcock (Ann. Mag. Nat. I l i ~ t .  1891, 127, anti 1892, 354) tlcnietl the presence 
of scales. I n  our type of C. rl~odarienirs, we are fortunately alllta to settlr this cluestion. The integn- 
~ n e n t  is prrservtld, and but little worn. Im~nediately behind the Iiclad, along the edge of the shoulder- 
girdle and below, 6 large stnles are evident, all but one covering photophores. Another similar stale 
was detected in relation with one of the lan~ioous glands on the tail, and others are almost certainly 
present covering other photophores. The sc-ales artJ thxcessively thin and ~rien~bmnons, and arc1 wholly 
concealed beneath the skin. They were detected by the concentric, strirp ~howing  through the some- 
what hardened integument and were in 2 instances tlissectetl out. Althollgh the integnn~ent is in 
eqnally good rontlition over the general body surface, no further traces 6f sca1c.s csoultl be detected. 
Those in connection with photophores probably woultl be the last to disappear in forms which were 
losing their scales. 

The photophores are arranged as follows: Rubocular 1, a definite photophore like tl~ose of the 
upper lateral series, located below the anterior part of the orbit, connected with a s~nal l  ohlong white 
glandular patch below and behind it; mandibalars I ,  on the inner face of each ramus near the 
symphysis, a definite plantiular body apparently connected with a small phntophore; operculars 2, one 
indistinct, behind tip of maxillary, the other accornpanietl by a white glandular body, on preoperclt. 
a t  level of eye; l~ranchiostegals 9, one a t  base of each interradial space, except the two anterior and 
the two posterior spaces; pectoral 1, vertically above base of pectoral fin and immediately behind 
shoulder-girdle, a little nearer pectoral than line of back. Upper lateral series 12 or 13, extending frorn 
just behind pec.toral fin to a point opposite front of anal, each ormn consisting of an upper inconspicu- 
ous lurrlinous body, and a lower conspicuous white gland, composed of white convoluted tubules, 
which commnnicate with the photophore proper. Lower lateral penes 43, forming continuous 8erit.s 
from the isthmus to the base of lower caudal lobr; 4 are in advannrtk of pet.torals, the  2  line^ 
stmngty converging forward, 11 I w t ~ e e n  the pectoral and ventral fins, 5 hetween the ventrals ancl 
the front of anal, 19 along bast. of anal, 1 under niid(l1e of c~arldal l)etlunclt~, and 3 along lower lohe of 
caudal; the vent lies hetween the fourth and fifth pairs of the vetltral se r ie~ ;  the first anal pair arc. 
vertically over the third anal ray, in line with the ventral sc.rics, ant1 spacbecl t.qnally with  then^; the 
second and third pairs of the anal series diverge fronl anal hast, in it11 ol)liclr~ely c ~ ~ r v e d  line having it8 
convexity directed upward and forward, the third pair t)eing a little al)ove Itlvel uf rrpper lateral stxries, 
which is discontinued before it reaches thern; the fourth, fifth, ~ i x t h ,  autl ueventh pairs again approxi- 
mate the anal base, 11ut the fourth and seventh are slightly al)ovt> the lift11 and ~ i x t l i ,  the 4 thus form- 
ing acurved line with its convexity downwartl; from the eighth on, the linrxs artx parallel and straight, 
the spaces between the spots gradually increasing postt>riorly; there is no interrnption between the anal 
and caudal series; the first caudal spot lies before the first rudimentary rays, the second over the 



604 BULLETIN OF THE UNITED STATES FISH OOYMISSION. 

middle of these rays, the third a t  a higher level, opposite the middle of the developed rays of lower 
lobe; a single small glandular patch on the back of the tail and 2 111uch larger ones below, each with a 
curved band of black pigment along its posterior margin. 111 atldition to these there are along the sides 
numerous much srnaller pkiotophores, probably of simpler structure, arranged in definite series, each 
of these organs appearing as a light ceutral (lot surrotlnded by a narrow l)lacak ring. I n  one series they 
are arranged intersegmeutally alor~g t,lte niid-latrral line; above arid below this are two parallel lateral 
series, equally spaced, the spots in each series st~gtnentally arranged and so disposed that they form 
with those of the other series oblicluely transverse. lines, t l~ose above the lateral line running upward 
and backward, those below, tlowrlward and l)ackward. Others are diwposetl along the back and on the 
sides of the head, where no definite arrangeriient hm been detected. 

General color brownish black above, jet-h1ac.k below; fins finely speckled, the pigment spots on 
rays of vertical fins usnally arranged ill cross-lines, which often correspontl to the articulations of the 
rays. I n  life the glantlnlar portions of all the photophores were brilliant ruby-reti, inclutfing the 
lower portions of the upper lateral row, the lower portion of the srlbocular spot, the preopercular 
spot (surrounded by a silvery line), ant1 the patches 011 upper arid lower sides of cautlal peduncle. 

Stomach deeply cwcal, the sac sharply tapering to its posterior end, extending one-third the length 
of the abdorriinal cavity; pyloric c:tbca large, A in nuruber. 

Specimens were taken a t  stations Nos. 4019, vicinity of Kauai, 409 to 550 fathoms, and 4108, Kaiwi 
Channel, 41 1 to 442 fathorns. 

Cyclothone canina, new apecies. I'late 71, fig. 2. 

Type, 58 rnm. long, from station 4005, vicinity of Kauai I~lantl,  depth 480 to 577 fathoms; type, No. 
51545, U. S. Nat. Mns. 

Differing fro111 other species of the "rnir~otlorr." group in the development of 3 pairs of slender 
canines near the tnandil)nlar ~ y l ~ i p h y ~ i ~ .  There are also other charac-hristic details of dentition, and 
minor differences in the proportior~s of the fins, the dorsal being a little larger, the anal a little shorter 
than in other species. 

Length to base of c-andal60 mrn. ; head 22 hrintlredths of this length; snout 3.5; interorbital width 
3; distance from tij) of sno~~t* to  end of maxillary 19; length of triar~dik)l(~ 20; grcatcvt depth of body 14; 
least depth of (.antla1 petluric.le 5; t1ixtanc.c. fro111 ttp of H I I ~ I I ~  to front of tloraal 59; length of dorsal 20; 
dixtance from last dorxal ray to base of ~)i id( l l t~ t.:~udal ray3 22; (1istar1c.e t)t,twcen pectorals and ventral8 
22.5; frorr~ axil of ventrals to front of atlit1 14; Irngth of anal base 27; t1istanc.e frorn last anal ray to 
base of middle caudal rays 15; length of ~)ectorals 12; lengtli of ventrals 9; distance fro111 ventrals to 
vent 5. D. 14; A .  18 (rarely 19); 1'. 13; V. 7; branc.hiostegals 14; gillrakera 9 +- 15 or 16011 outerarch. 

Mandil)le ataute and projt.c-tin# wt~ll t)ryontl l~retnaxillarit~s; teeth of rnatitlib~~lar se r ie~  tni~tute 
anteriorly, irlcrc.asing i r ~  ~ i z r  along tni(idlr ar~t l  postt.rior portion of jaw, 2 or 3 of the posterior teeth 
again di~~tinishing; teeth riot enlargcvl a t  intervals along the sitles of the jaw, nrarly erect, and nuni- 
bering al)ont 100 in each ralrilis; riear the Hyllll)hy~i~ are 3 pairs of curved caninm, tlte anterior pair 
stnallest, the posterior largest; 3 pairs of sinrilar inc.urved c.anint,s opposed to the111 in the premaxil- 
lariea, ~ h 0 r b ~  than tllonc. in the ~rtantlible, the posterior again the largc~t;  maxillary teeth increasing 
in length posteriorly, 2 or :I of the posterior tt.c.th again snlaller; about 80 teeth in each maxillary, none 
of them greatly in(-lir~etl forward, and norit. of thc.tr~ much larger than the c-orrespontling mandibular 
teeth; every scc.ontl or third tooth along iltitltlle and posterior part of the n~axillary a little lotigerthan 
the others, with the point trlrrit~tl clownward; vo~tlt:rine tetltl~ forming 2 series gently converging for- 
ward, rt>gnlarly iltcrrasing it1 sizt. posteriorly, usually 3 in eac,h scries; palatine teeth confined to the 
anterior thnd, in 2 snrall tletachtbtl groups, the antrrior c.on~isting of a ~notlrrate canine with 2 rtiinute 
teeth to one sitit., w1iic.h artA detecttltl with diific.ulty; postc.rior group c*onsisting of 2 anterior teett~ 
directed inward toward the midtllt. lint., a ~ i d  2 or 8 others directctl I)ac.kward, the first of each ~ e t  
enlarged, all arrangctl in a single line; pterygoid teeth all ~ t r ~ a l l ,  forrnirig a single, solnewhat irregular 
series; gill-lalr~inii: ~ n ~ ~ c - h  rhorter than it1 related spec~ies, thtbir length l e ~ a  than the width of the arch 
to which they are attac*hed; outtsr stat of gill-rakers extrc.lr~ely long ant1 slender, inner set shorter, 
fixed in an upright position. 

An occasional large scale is still a t h l i e d  to sides of body in one o f  the c-otypes. There is no adi- 
pose fin. 
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Arrangement of photophores: Snbocular 1, with a mhort vertical bar of black pigment behind it. 
Preoperculars 2, one under its lower angle, the other on level of middle of sides. Branchiostegal 
photophores 10 (rarely 11). In the lower lateral series there are 13 between isthmus and ventrals; 5 
between ventrals and anal, the third of these opposite the vent, the fourth and fifth on the translucent 
strip of body wall between vent and front of anal; 11 (rarely 10) along base of anal; 3 along caudal 
peduncle; 2 on base of caudal, the anterior opposite the rudimentary rays, the posterior scarcely more 
elevated, a t  base of lower candal rays: there is no break in the lower lateral meries, and none of the 
spots are elevated. Spots of the upper lateral series 7 to 10 in number, sometimes ceasing before ventrals, 
sonletirnes continued to a point opposite the vent; all small, like those of the lower series, and not pro- 
vided with special gland of convoluted t~tbes. 

Color dark brown above ant1 on sides, black on abdo~r~en  and sides of head; basal portion of each 
dorsal and anal ray and each interspinous and interhzmal bone black. 

Specimens were taken a t  the following stations: Nos. 3981, vicinity of Kauai. 414 to 636 fathoms; 
4005, vicinity of Kauai, 480 to 577 fathoms; 4018, vicinity of Kauai, 724 to 804 fathoms; 4026, vicinity 
of Kauai, 368 to 1021 fathoms; 4110, Kaiwi Channel, 449 to 460 fathoms; 4126, between Oahu and 
Kauai, 743 to 1278 fathoms; 4141, vicinity of Kauai, 437 to 632 fathoms; 4154, vicinity of Bird Island, 
636 to 850 fathoms; 4180, vicinity of Niihau Island, 417 to 426 fatholns. 

Very young specimens of this species were frequently found adl~ering to the trawl webbing in all 
parts of the trawl, and this wau frequently the case when the trawl had not reached the bottom, As 
it  was taken only in deep hauls (over 400 fathoms), i t  must be a truly bathybial, but not a bottom 
form. The great reduction of the gill-laminrc is in favor of its bathybial habit. 

Cyclothone atraria, new species. Plate 72, fig. 2. 

Type, 53 Inm. long (not incllltling the injnrtlti cbar~dal fill), f ro~n  station 4187, the vicinity of Kauai 
Island, depth 508 to 703 fathoms; typr, No. 52055, T i .  S. Nat. MIIH. 

Head 23 hundredtlls of total length \+ithout cautlal; eyth 2; distance fro111 tip of snout to end of 
maxillary 19; snout 3.5; interorbital width 4; 111ant1il)le 21; grcatest dtlpth (at  nalw) 14.5; least depth 
of caudal peduncle 5; tlistanc-e from tip of snout to front of dorsal 58; base of dorsal 20; distance from 
dorsal fin to hasp of midtllr caudal ray 24.5; tlistanre fro111 base of ~,ectorals to base of ventrals 23; f r o ~ r ~  
base of ventrals to front of anal 12; base of anal 30; dista~lce fro111 tht. last anal ray to the ~nidtlle 
caudal ray 14; length of  pectorals 12; of rentrals 10; c1istanc.e fro111 ventralv to vent 5. 1). 15; A. It;; 
wales in about 28 transverse series, 15 or 16 in advar~ce of the line joining first rays of clormal antl anal 
fins; gill-rakers of outer arch 7 + 13; branchiostegals 10. 

Anterior half of maxillary containing very minute teeth, thome near middle scarcely discernible; 
posterior half with about 17 teeth, rc~galarly inrreasi~~g in size posteriorly, all I ) u t  2 o r  3 of the posterior 
teeth equally inclint>d forward antl with slightly recurved tips, none of t11cn1 e111argc~d or canintl-like; 
premaxillary with 6 to 8 small teeth somewhat incv-c.asing in size :intt.riorly; niant1ik)ular teeth fine, 
cloae-set, inclining obliquely forward, those posteriorly incbreasit~g in length; anteriorly on each sitlc 
are 2 widely-separated well-defineti canines. 

Thcs scales have all fallen, but scars persist and are caonspic-uous. 111 otlrer spc~t~ics known to us 11o 
trace of st-ales persists. 

Color uniforln 1)lat.k on liead anil body, and apparently also on the vcrtical fins. 
I'hotopl~orc~s are present as follows: Suhot,ular 1 ; ~)reo~)c.rc~nlars 2; I)rancl~iostt~~:Lln 9; of the lowtlr 

lateral scries, 13 bt~tween isth~nus and ventrals ( the 3 anterior c-rowdtvl), 5 k)cltwt,e~~ ventrals ant1 front 
of anal ( the last nearly opposite first anal ray), 15 fro111 front of anal to 1)ase of caudal, the latter 
arranged an in  ('. rtrt~ir~cc; the upper lateral sc1ries c~ontains 8 ~~hotophorco. 

The type only is known. 

Family ASTRONESTHIDR. 

Aetronesthee lucifer, new ~pt~ciecl. Plate 71, fig. 3. 

Type, 75 mm. long, from station 4026, vicinity of lianlii Islancl, tlty~tli 368 to 1,021 fathoms; net 
probably not on the bottom; type, No. 51516, U. S. Nut. MIIS. 

Very closely related to  ' 4 .  mrrrf(rb.uii Klunxinpthr, from the Red Sea, differ i~~g in the very elongate 
pectorals and ventrals, and the 111uch smaller eye. 
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Length to base of caudal 66 Inm. Of this length the hcxact forms 22 hnndredths; diameter of orbit 
4; bony interorbital width 4; length of snout 6; rrlouth rneasurecl from tip of 811orlt to end of rnaxil- 
Iary, 18; length of barbel 30; grcatewt tlepth of body 1.5; least tlepth of c.atltlal peduncle 6; dintance 
from tip of snout to base of dorsal 52; length of dorsal base 13; distance t)etneen dorsals 16; from front 
of adipose domal to base of niidtlle vandal rays 21 ; tlistance from tip of snout to base of ventrals 48; 
length of anal base 15; distance b r t \ ~ t ~ t > n  the lower adipone fin and the anal 7.5; le~lgth of ventrals 21; 
length of pectorals 18; height of dorsal 1 9 .  D. 12, the fimt ray very short, the last split to the base; A. 
19; P. 6; V. 7. 

Interorbital width equaling cliatnekr of orbit, rather strongly grooved, ant3 l)onn(led on each side 
by 2 sharp ridges, which are c-losely apposed over the mitldle of t l ~ e  orbit arid (livrrge fornard and 
backward from this point; a n~inute bluntish protu1)erance at the upprr posterior ~rlargin of thc orbit, 
ancl behind this a third ridge, orttsitle the 2 whic~h b o ~ ~ n d  the interor1)ital area; ~l~andil)le massive, 
slightly protruding beyond pren~axillaries; teeth notably s ~ ~ r a l l r r  than those tigurc,cl by h i tken  (Spolia 
Atlantica, Scopelini, pl. 3, fig. 7 )  frolrl Klurizinger's type of A .  ~nrrrtrriaii. Near tip of mandible a very 
long slender canint., douhle on one sitle in the type, single on the other; nearrr the s y t r l p h y ~ i ~  a 8eco11d 
pair, no longer than the flhnrteht teeth on sicten of rnantliblt.; teeth on one side of thtb mandible sub- 
equal and arrangtd regularly in pairs, one 1)air ntbar the outvr margin of the jaw zalterriating with 
another nearer its inner niargin; posteriorly where overlappc,cl by the maxillarv, a few slrlall teeth 
only, in line with thoseof innerrow; arrangctnent less regular on the other niclt.of thta rrrantlible, Rolne 
of the teeth apparently fallen; t y o  paim of canines in front of prenlaxillarirs, the inner pair not half 
the length of the outer; sides of pretrlaxillaries with :I ftbw stn:~ll canines like thost. in the inat~dihle, 
apparently also arrarlgetl typically in pairs, though this iq less t~vitlent; lnost of the cani11t.s xlentlcrly 
arrow-shaped a t  tip; rrraxillary forlninga trifle lt'ss than hal? margin of tipper jaw and entling posteriorly 
in a shortspine; it hears :t sirlgle row of I5 to 20 very slmclc.r, c.lose-set teeth, tlirertrtl ot)licj~iely rlown- 
ward and bat~kwartl; a single minutc tooth on c.ach side of the head of the vonler, :r series of similar 
teeth on palatines; no teeth on tongue; gill-rakers represented b y ~ h o r t  spinous teeth arranged in pairs, 
of which 12 are prevent on the horizontal lirnb of the outer arch; barhel longer than head, with a tfilated 
tip, reaching ahout to ~~ri(ltlle of l)ec*tontls. 

Dorsal triore antc~riorly insertrtl than in A .  n~rirff'v~sii, its inscrtiorl nliclway between nostril and 
base of c a ~ ~ d t ~ l ,  slightly I)rhintl insrartion of vc~ntrals; ~ t ~ n t r a l s  mid\+ny 1)etwtvvi c~ntl of ~rraxillnry ant1 
front of anal; when tlec*li~~t~tl, the vt.rttrals rclac*ll slightly 1)ryontl pnb-anal atliltose tin; frout of adipose 
dorsal over fourth or fifth anal rag, thus far in atl\antac~ of ~rrid(lle o f  fin; pec~torals extending over two- 
thirds their distance from ventrals. 

In  color this ~pecies agrees with ' 1 .  ?~tnrt/,nsi;, being grayivh cilverp on witltw of Iread and hotly, 
1)rownish black above, 1)lack on 11rrdi.r parts; fins transluct.nt, nn~ilarked. 

The photophores show a sirnilar arrangement: O1)erc~nlam 2. Rrt~nchiostcgals 18, one for each 
ray. Jagalam 8 ,  along the sitles of the istll~nan. Thorac~ic~s 22, 4 of tlrttte in atlvance ol asils of 
pectorals. T f ~ e  jugulars and thoracic-s for~rl rontinr~or~s serit1s, the 2 parallel auteriorly, strongly 
diverging posteriorly to reach the base8 of the ventrals. Ventrals 22, the anterior 2 pairs in advance of 
the ventrals, between the diverging cntls of the thoracic- H C ~ ~ C R .  AliaIs 2f 8, a wider interspace 
between the second and third; the last 2 are snlaller than the others anti diverge upward in a curvet1 
line. Cartdals 4. The srlbocu~ar pllotophore is shorter ant1 ronnder than in rJutkeli1a figure, anti in 
farther back, none of it  under the pupil; its po~terior errd is much nearer the eye than the maxillary. 
The entire lmtly is covrreil with niin~tte pores, whirh apppar 1)lark on the silvery portions, light on 
the blackish areas, and are arranged in Inore or I t w  regular cross st2ries. 

A single rotype was o\)tainetl a t  station 3918, off tlit, ~011th t30ast of Oaliu, depth 257-294 fathon~s. 

Leptostomias, new gcanus. 

Rody extremely elongate, bat little colt~presstvl, without acales; mouth very wide; antrrior tet.tl~ 
slender, fang-like, ~~rr t~qnal ,  projtbcating outsitle jaws in closet1 ~nonth ;  a pair of s1cntlc.r tec.tll 011 \.olrler, 
a similar tooth on each palatine and a pair on tongue; l)ranrhiosteKal rays 17; no pseutlobranc~hi:~~; t>yp 
very small; pectoral without tletached ray; venttals inferior, far behind middle of length; dorm1 aid. 



Bull 11. 5. F i:, loo?.  PLATE 72. 

1. ARGYROPELECUS H E A T H I  GILBERT, NEW SPECIES. TYPE. 

2. CYCLOTHONE ATRARIA OILBERT, NEW SPECIES. TYPE 

3. LEPTOSTOMIAS MACRONEMA GILBERT, NEW SPCCICS. TYPE. 
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anal opposite and nearly eqnal; no lateral line; head ant1 body thickly }met with minute photophores 
which can he distingniahed only 1)y the aiti of a lens, a l ~ d  artx most aburidalit along lower half of sides; 
two series of larger photophores along each side of ventral line. 

Leploatun~zns Gilbert, new gerltlx of Sto~nii( ln (macro~~cma) .  

Leptoatomias macronema, new species. Plate 72, fig. 3. 

Type, 74 mtn. long, from station 4177, vicinity of Niihau Islantf, depth 319 to 451 fathoms; type, 
No. 52056, 17. S. Eat. Mns. 

Head 13 hundredths of total length without caudal; greatest depth (ht occiput) i ;  greatest depth 
of trunk 5; depth of caudal pedurirle 3; width of trunk 3; length of snout 4; diaxneter of orbit 2; 
interorbital width 3; length of upper jaw 8; length of ynlar filament 60; distance fron! tip of snout to 
ventral8 65; fro111 ventrals to front of anal 21; length of ventrals 8.5; base of anal 11; distance from tip 
of ~ i i o u t  to front of tlorsal 85; l)ase of dorsal 8. 1). lti; A. 20; V. 8; 1'. 7. 

Snout rather slender, tr~uch as in I ~ t i ~ t o ~ ~ t i a x ,  its upper profile twricave o ~ i n g  to the upward projec- 
tion of the pren~axillaries; teeth in a uingle seriesin each jaw, slender, fang-like, alternately long and 
short, about 7 or X on each side in ~rlandiblc and pren~axillaries, longest teeth a pair of canines near 
front of upper jaw correspontling to a pair of slightly shorter canines in  ~nandihle; a single slender 
tooth on extreme outer angle of volner on eac.11 side, a sirililar toottt near tniddle of each palatine, and 
a pair on tongue; gill-rakers short, spine-like, !4 on hori~ontal lirnb of outer arch; grilar filament very 
long, reaching nearly to bttxe of ventrals, expanded near tip and then again tapering. 

Color of heact and body jet-black; barbt.1 black on its t)itsal half, tratisluceut or whitish distally; 
fins tmnslucaetit. 

Four slnall photopllores on sidt. of head, ontb a short cllrved bar on hinder edge of orbit, the others 
small round spotti, OIW on ~~il)o~)crcIe,  ontk near tip nf ~naxillary, 0 1 1 ~  near mantlihular angle; a nerirs 
of photophores on hranc.hiostegal nlenll)rane, one for eacatl interradial space; i r ~  addition to the 
minute luminous points thic.kly covering tht. surft~c-e, t11t.rr are 2 lo~~gitudinal series of photophores 
along each side of tr~id-ventral line, the lower srries of eac+I~ side passit~g between ventral fins atid for~ning 
closely approxin~atetl pairs; of the Inttcr, 42 arr ill front of relltral fins, l f i  I)ctwcen front of ventrals 
and anal, 8 opposite bast> of anal, ant1 (5 on c;indal petlufic.le; tl~cx anterior nl~ok of this series are some- 
N hat trregr1l:tr in a r ra t~g~~r len t .  Tllt. nl)l)er lot~giturlinal series are well below n~iddle of sides, and 
extend from heatl to opposite front of anal, coritaining 63 photopllores. 

Only the type krlow11. 

Family PAKALEPI1)A.:. 

Lestidium, new genus. 

T,ikc. ,Yttdin, but the skin wholly naked, except for a series of s~nall sc-ales along course of lateral 
line, which are wholly en~bedded and concealed beneath the skin; latcral line terminating al)ont oppo- 
~ i t e  xnitftlle of anal fin; ctorsul inserted btxhir~tl ventrals; adipose tin above last anal rays; 111id-ventral 
region cotnpresscd and (barinate, the fleshy keel exttmding fro111 vent to inthmas; volnrr tootl~lr~ss; pre- 
tr~axillaries fortnil~g entire rr~argin of jaw and provitled nit11 ti srrieq of short, I)ackw;trdly-hooked 
teeth; ~nandil)lcs and palatines containing long f a n e ;  l)rant-hiostegal rays 7 in rturt~l)er, the t~~cltnhrarles 
overlal)ping and connate anteriorly, free f ron~  the isthl~lus; ~)xt~rtdok)r:tnct~i~i~ ~)rt.sent; a ptrotophore 
dirt.cted dow nwartl ant1 hac.kward at lower orl)iiptl n~argirl; sensory canals of heat1 rnuch britnched, 
the tul~cs (*overing tht. optarrles, rnandihles, sntl 1)reorbitals. 

Lextidiurn (iilbert, new genus of 1'nml~pitl:r (nirthts). 

Lest idium nudum,  new 8pec.ies. Fig. 236. 

Type, 20 c-m. long, from station 3899, lbilolo Cl~annel, between Molokai ant1 Marli, depth 283 to 
284 fathorns; type, No. 51615, lJ .  Y. Nitt. Mus. 

Heat1 22 hlllrdrt~tlths of length to I~ase of caudal; greatest tlrl~tll 8.5; least dt~pth of c~aaclal petlnnclc 
2; longitudinal tliarr~rtrr of orbit 4; interorhital width 2.7; length of sno\it 11; Itmgth of n~axillary 
10.5; tip of s t~ont  to ventrals 54, to d o m l  61, to anal 86. D. 9; A.  33; \'. 10; P. 18; lateral line with 68 
('oncealetl scales. 

F. C .  H. 1W3. I't. 2-3 
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Body elongate, conrprt~sst~cl, deepest a t  nap(., then(-r tapcrlng gently to the. very narrow c~antlal 
pednncale; h ~ a d  I t q ,  posteriorly colr~~)rvsrc~tl; snout long ant1 sharp; vyt. i l l  posttarior half of head, its 
vt.rtic.al tli;uneter ex(-eedi~~g the horiznntal tliatr~cbter; intcror1)ital spa(.e anfl occ-iput nearly flat; a pair 
of low ritlges al)o\ca each orbit; ~~tar~tlihlt .  inc.ludcatl withirr nr:rrgins 1)f Iippc'r jaw, tllt. lattrr trans\rersely 
arclreti to r t~cc~i\ t~ it; the r o u ~ ~ t l t d  rrrtl of 111antli1)lc npturr~etl to fit illto an cb~~rargination of the 1n-c- 
~rra\illarit.s; ~)rt~nraxillarit.s narrow, closely ap1)obctl to rnaxillaries, \vltich fail t J r,.acll the \,t,rtic-;tl 
front front of c.vta; at)orlt half the width of the narrow maxillary for its entirt. lclrgtlr slips under tltc 
frtv t~rargin of tire preorhital, wIlic.l~ continntbs an ;t c o n ~ p i c ~ ~ o n s  fold to 1)clow front of cayt3; upper 
jaw no111)rotr;lctile; the antt>rior ar('h(v1 j)ortion of the prt~n~axillaries toott~less; near tltc. front, on ea1.h 
+iclc, is a long, tlt*j)rrssil,le cinine, prt,cedetl by a n~ilclr stnaller t1tapressiI)le toot l~;  1)ehintl thest., afttar 
a til~ort tootlrle.8 interval, is a single series of short, fixrd, t)rantble-like teeth, hooketl I)ackward, 
growing 1nir111tt+ toward angle of rnonth; all of the prernaxillary teeth nlint outsitle the ~ ~ ~ a t ~ ~ l i l ) l t ~ ;  
~r~antlit)ular teeth in 2 series, an outer row of short, fi xtvl teeth antl a11 rclnal rrutrl1)t~r of irrntlr, long, 
fang-like caninrs, wl~icll are dc.prt~asil)lc~; the c*aninrs arc. witlrly spacc,d, al)orrt 8 i r r  nunlt)er on each 
side; palatine tetatll sirnilar, arranged in ahorrt 5 pairs, each c-or~sisting of an onttlr, short. tixed toot11 
and an inner, t1epressil)le fang, the trritl(lle fangs on each side a little tht. longest; votner toothltsss; on 
eactt side of 111idt1Ir. of torrgrle a Itmgthwist. series of slrlall, tltyressil)le teeth hooketl hiic,kwaril; a~ltt'rior 
nostril very small, closed from in front by it short, triangular flap; it is plact,d Iripl~ ant1 is distant from 
eye 0.3 the length of snout; posterior rlo~tril a horizontal slit midway hclt~vcen antcarior nostril an(l t . y ~ ,  
and slightly ahove rrrid(llc. of orhit; gills 4 in n ~ ~ m h e r ,  with a alit Irx.hintl for~rth arch; gill-rakws 
represc.nkt1 by serieq of short, sharp spines on eac.11 arch; psc~l~tlobrallc.t~iit~ \\(.I1 tlc.vt.loptvl, occ-~~pying 
n poc.ket rnade by a fold of tllc ~nen~k)ranons lirtirlg of the clreek and a ligarnrr~to~:? band from up1)c.r 
end of onter gill-arch; sn1)oc-ular j)hotophore flrnall, but well tlevelopetl. 

Fro. 236.-Leslidicrnc 7cudr~1ri Gilbert, tlcw ~pecirs .  Typcb. 

IJpper n~argin of ])c.t.tora1 hut little bc.low;lxih of hodj; longest rays two-fifths It.ngth of Ireatl; 
vt.ntrals i~rsc.rttad nritlwtty 1)etween I)RR(~ of ca~r~lal and front of 1)ostt'rior 11o~tril; front of tlorsal \ \ ( ) I 1  
Iwhirltl inscrtion of ventraln, 1)ehincI ~niclclle of trnnk a t1istar1c.t. c~cluaiing l~alf (lial~~(btt*r of 1)uI)il; 
m ~ ~ d a l  forkcd, its lower 1ot)ta rec-nrrent along Io\+c.r line of c.autlal ~x~lnnc-le ,  wit11 wrll-cleveloped rays 
which reach to baqc. of anal; vthnt ( ~ ~ r r l a p p e d  1)y the short ventral fins, ant1 clistant frorrr front of anal 
;t distance al)orrt eclualing length of anal b:C~ticl; atlipost, fin slnall, irlserted above last anal rays. 

The type was in perfect c-or~tlition wlrt~n taken, and showed no trace of scalt~s or scale-1)onches ~ I I  

tlte heat1 or hotly. The lateral line is a wide tube, inc~losed by a series of ~ ~ r t a l l  scales which are 
wholly ernbed(led and concealed. I t  dotbs not o11t.11 through tubes which perletrate the scale#, 1)ut 
t l~ ro l~gh  minute pores occurring in groups of 3, above and below the scales. l'osteriorly the scales 
tlirninish in size, antl dihappear, together u ith the lateral tr~be, opposite ~rrid(lle of anal fin. 

Color translucent, with faint silvery luster; back a little darker; a Y-shaped blackish mar!< on 
occiput and nape; sides of snout ancl gill-n~en~l)ranes blackish; operele~ largely bright silvery; a 
narrow black crescent around upper and lower corlt6urs of eye-hall; a narrow silvery streak anteriorly 
on each side of nretlian line of at)clornen, eavh streak with a n  inner line of coarse black spec+ks; 
caudal peduncle witstred wit11 1)lackish and silvery, this area extending forward to middle of anal, but 
leaving a narrowr translucent area above ant1 I,elow it; peritonenrrl and lining of operc21es largely 1)lac.k; 
fin8 largely transll~c.ent; caudal a little tlirsky; anterior anal rays black-punctate at  base; ventral8 
each with a ntnall t)lack basal spot. 

Only the type spec-irnen known; possibly c.apturrtl by the trawl near the surface. 
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Famly STERNOPTYCHIDR. 

Sternoptyx diaphana Hermann. 

Several small specimens were secured, presenting no very wide differences in form or general 
appearance. One individual differs from all the othem in Iraving the 2 frontal ridges converging 
strongly backward, thus inclosing a narrowly wedge-shaped space. 111 other cases these ridges arc 
parallel, their terminal spines diverging. Specimens were taken at  the following stations: Nos. 3888, 
off the north coast of Molokai, 809 fathoms; 3904, off north coast of Molokai, 295 fatholns; 3917, off the 
s o ~ t h  coa.qt of Oahu, 294-330 fathoms; 4005, near Karlai, 480-677 hthonis; 4026, near Kauai, 368-1021 
fathorns; 4105, Kaiwi Channel, 314-3'35 fathoms; 4110, Kaiwi Chanrlel, 449-460 fathonrx; 4111, Kaiwi 
Channel, 460-470 fathoms; 4154, near Bird Island, 636-850 fathoms; 4155, near Bird Island, 1164-159: 
fathoms; 4166, near Bird Island, 293-800 fathoma. 

Polyipnua nuttingi, new species. Plate 73. 

Type, 83 mm. long, from station 4088, in the approach to the l'ailolo Channel between Molokei 
and Maui, depth 297 to 306 fathoms; type, No. 51599, U. S. Nat. Mos. 

Head 3.3 in length without caudal; depth 1.4; depth of caudal petluncle 8.5; hurieontal dia1riett.r 
of aye 7.25; vertical dianieter 6.25. D. 13; A. 17; P. 13; V.  7. 

Closely resembling in for111 1'. spinosus Giinther, from the Philippines, and 1'. stereope Jordan ant1 
Starks, from Japan, but the posterior half of the body tapers more rapidly and fornls a longer, slendert~r 
caudal peduncle. The eye is larger, its horizontal diarneter 2.2 in the head. The pair of crests or1 
top of head are higher and very thin, provided with minute suk~equal spinen equally spaced, thc 
posterior 2 of these spines parallel to the others and not specialized. The post-temporals are mova1)ly 
articulated with the cranium, their proximal portions fortrring 2 slightly diverging ridges behind t h r  
ot-ciput, each ridge nlinutely serrulate and terminating posteriorly in  a backwardly directed spine, 
which is ~rruch shorter and weaker than ill 1'. ~ I e r e o p t .  Through the lateral niotion of the post-twr- 
porals, these spines ran be approximated on the mid-dorsal lint., or divaricated like the preopercular 
spines of cottoids. The distal limb of the post-temporal iw directed downwartl and a little forward, i h  
upper portion provided with a serrulate crest. Tliert. are no strong acctmory wpines directed down- 
ward and backward frorr~ the base of the post-temporal spine, hut the serratiotis at thc~ bake of the spine 
are coarser than elsewhere. The pair of predorsal spines are weaker than in 1'. Ylereolw, ant1 the ridges 
converge less strongly forward. Both litrtbs of tlrr preoprrc-Its are serrulateantl the angle beam a c-lau- 
like spine hooked forward, thicc spine nine-hsnialler than in P. ~tereope. Cleft of rrrouth vertical, tip of 
mandible a little included; both ~~iaxi l lary and mandible very broad, the inferior rnat~dik)ular ~nargin 
serrulate, i b  angle with a strong triangular spine directed downward and forward; a broad supplettrerital 
nraxillary bone present, with a smaller scale-liktx lanlclla overlying it  praxitnally; pretnaxillary lying 
along anterior border of proximal six-tenths of maxillary; prenraxillary tt.eth in a very narrow baritl or 
t1u11l)le series, the anterior row directed dowttward, the others hookt~l  bacakward; the distal portion of 
tnaxillttry, where it forrnn the borclrr of the jaws, hearw a sinlilar single or double st,ri(~s of txlirillfe 
teeth; ~rranclil)t~lar ti~eth in  a blightly wider bancl a t  eynrphywis, in tt single series laterally, tlroae o n  
vonier in 8 or 10 short longitudinal series, which slightly diverge backward; pill-mctnk)ranes 1)roatlly 
~ ~ n i t e d ,  free frorn isthn~us; gill-rakers very long and slender, 7 (6 to 8) on vertical linlb of outer arclr, 
l h  (14 16) on horizorital litr~b; rows of gill-latr~inrr: much longer than gill-arches; where c-ontinurtl 
above tile latter, they are firruly attached along inuer side of slioulder girdle; k)ranchiostegals $4; pseudo- 
~~rarichiit. large. . 

Front of dorsal fin midway between tip of snout and baae of caudal; adipose dorsal low, the length 
(sf its base 1 to 3 the distance between first dorsal fin and upper caudal rays; origin of anal fin vertically 
below middle of dowal, the distance between its last ray and the ~niddle of r-audal I)me equaling the 
vertical diatrreter of eye; tjelow and in advance of pec3toral bme ti  horizontal wrratetl ridge, forming the 
margin of a wing-!ike exparision of the coracboid; a downwardly dirtbctetl  pine marks the clavic~nlar 
symphysis; the length of the narrow pectoral fin equals the disttulce from tip of snout to hinder 6dge 
of orbit. 
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The scales u hich forn~ the ridge along the breast are rrrore rorlntled in outline ant1 are thinner 
than in P. .stereope, the ritlge is lower and the s t r i :~  and spines are fewer and weaker; the ridge along 
each nide of a1)dornen in also ttrnch lower. 

T)omal region dark h r o ~ n ,  a narrowly V-&aped extension of this c-olor in\7atling thc ~ i lvery  of the 
anterior part of the sidt~s, extending dowriwartl to a point nlitlway k)c.t~eetl tlorsal antl ventral 1)rofilt.r; 
micldle of sides silvery, less t)rillarrt than in xpinosctx and xlrrvol)e, thc. ahtlotr~t~n and low t.r part8 get]- 
erally purplish instead of silvery; base of ventrals ancl base of outer caudal l o b e ~  1)lac-kiuh. 

The lurninons organs are arranged as in I'. xpinorrc~x anti stert,op(', hut ttlotit, al)o\r the I)aye of th r  
anal fin are only 11 cr  12 in nntnber, and the series im less perfectly c~ontin~~oris, tlrr anterior l~alf being 
placed a t  an angle with the pouterior half of the series, the sixth spot being dt.t~idetlly n(b;trt,r t h r ~  1,;~nt. 
of the anal than the seventh; there is a l ~ o  a ttruc*h wider interval hc~tweeri the anal and tl~cb c-i~ntlal 
aeries, where the two are continuous or nearly 60; all the photophores are tlirected dowr~ward, and art1 
visible from a point below midventral line; none of then] can I)e seen fro111 tire back; o t ~  the other 
hand, the rnouttr is tlirectetl vertically upward and the eytbs obliquely npwanl ant1 outward. 

Nothing is definitely known con(-erning the haljits of thtwe fishes. The rpec~itnerls taken l)y tl~c. 
Albutrosx were prot)ably captured near the l)ottotrr, 1n1t their ntorrrachs c.ontainetl t~o t t~ ing  but (;loll;- 
gerinn and other Forunziniffr.rcl. 

The species is named for my friend and associate on the Hawaiian I~:x~)etlition, Prof. i'. i'. Nutting, 
of the Univermity of Iowa. 

The relations of P. nnttitrgi to 1'. npinoaclx ant1 1'. xtzrc>opc, llave beerr givrn in tlrc I)otly of tlrr tlestv-ill- 
tion. P. ~.j)inom;u and 1'. nt~rcope agrrt. wit11 t~ach o t l~er  iri all details of color antl f o r ~ r ~ ,  tlifft~ring no 
far as known only in the size of tilt. accessory post-tetr~poral spines. 1'. rric/t~n!/i is farther retrlovrtt 
from both of these species, differing in the darker coloration of the lower parts, the 1)n)ader (lark 
area along the back and its longer V-shapetl extension helow the predowal region, the arrangement 
of the anal photophorea, tlre longrr, slenderer t.a~itlal pednnc.le, and the weaker upination. 111 p. 
nutting;, the accessory spinem along the lower rtlge of the post-temporal spine are retlnceti to finr% 
serrations. 

Polyipr~zcs lnl~rntilnx (rar~nan (Menr. >Inn. Coni~). Zool., Vol. XXIV, 1899, 1). 238),  froln ttlr 
Harhacfo6, is distantly rc.latetl to thew npecies, having palatine teeth, longer 1)c.c.toral fins, and M itlely 
different forrlr, predorwl ))lade, ant1 s~)irtrn. I t  shor~ltl bts elitr~inatt~tl fro111 this gen~lr. To tilt, 
synonymy of 1'. I(tterrrrtlrrx, (iarrrtarl refers by inatlvrrtt~.~c.e (iootlr and Bean's figure of I ' O / , I ~ ; ~ I ~ ~ I ( . ~  
spinoxcrn (Oceanic Ichtt~yology, p1. 39, fig. 148). TIlr 1attt.r is t ~ ~ e r r l y  a ror~gli c801)y (re\t.rscvl) of (ZLIII- 
ther's figure of the type of 1'. y~inoxur (I)eep-sea Fialres, Challtbnger, pl. 51, fig. h ) ,  as appears at onc.1. 
on comparison. A number of disconcerting errors have crept into the list of plates and figures given i r r  
the Oceanic Ichthyology, so the greatest rare ~rrust 1)e exercised in referring to these figures. I n  ttle 
explanation of plate 39, fig. 148 is said to be Ary!jrr~pel~rtcx oCfirxri, \I hile fig. 149 (1at)elrd on the plat(, 
Puralefii~ mregonoidca) is calletl I'olyipnus xpinoaun. In  this instance the names on the plate corrv- 
spond with their use in the text, antl the explatratioti of the plate shoul(l 1)e tlisregardetl. 

Specirrlens were taken at  the following stations: NOS. 3867, I'ailolo Channel, 284 to 2!10 fathoms; 
3'320, off the south coast of Oahii, 265 to 280 fattrottls; 4088, approac.h to I'ailolo i'hannel, 297 to 3Oti 
fathoms; 4089, approach to Pailolo <:trannel, 297 to 304 fathotns; 4090, approaclr to I'ailolo Channt~l, 
304 to 308 fathorns; 4091, a1)proaclr to I'ailolo (:hannel, ROfi  to 308 fathottts; 4097, a~q)roac#l~ to I'ailolo 
Channel, 286 to (7) fathon~n; 4121, off the northwest coast of Oahu, 216 to 251 fathoms; 4134, vicinity 
of Kauai, 225 to 324 fathorns. 
I'ol~/ipnw apinoeus Gilbert k Cramer, t'roc. I- .  S. Sat. Mnr., XIX. 1897, 416: riot of  (4rinther. 

Family HA1,OSAUKll)rl.:. 

KEY TO 1 I A W A I I A N  BI'E('1BX OF HAIdOSA71ROPHIR. 
\ 

a. Ynont not produced far beyond the mo,Uh, it8 preoral length Icw thrill one-thin1 its preoonlar extent. 
h. Vertex gently nrcbhed trnnuvenely.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .k~iriuie~~ain,  p. 611 
bb. Vertex trensvcrat.ly conrave ................................................ ............................ ?vrlirnlic, 1). ( i l l  

(La. Snout much produced beyond the mouth, it8 preoml length nearly half itu prcocular extent.. . . . . . . .f~roboxcirfcn, p. 612 
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HaIosauropeis kauaieneis,  new species. Plate 74. 

Type, 655 mm. long, f ron~  station 4018, vic-inity of Kauai Islantl, depth 724 to 804 fathome; type 
No. 51612, IT. S. Nat. MIIS. 

Length of I ~ r a d  40 Iruntlretltlln of distance from tip of snout to vent; longitudinal diameter of 
orbit 5; interorl~ital width 6.5; preocnlar length of sno~it 16; preoral length of snout 4; length of 
~naxillary 1 3 ;  Iengtn of ~nantlilde 18; greatest dep t l~  of body 20; distance from tip of snout to front of 
tiowit1 7%; distance from tip of anorit to I):ise of ventrals 66; longest pectoral ray 21; longest ventral ray 
12. D. I I (inc41iding rudinltantary ray); \'. 9; 1'. 14 or 15; enlarged scales between gill-opening and 
vent 22 to 25; about 35 to 40 scales in a niedian series from occiput to front of dorsal; branchiostegals 13; 
gill-rake18 8 + 18 on outcr arch; pyloric citLca 9. 

Pren~axillary band of teeth half length of ~tlaxillary band; teeth in both jaws large, arrow-shaped; 
palatine band tapering to a puint anteriorly, and there separated by a very short interval from its 
fellow,; a t  its posterior end, it is nearly as wide w the premaxillary band, and is separated from the 
narrower pterygoitl bancl by abont .4 its on11 length; pterygoid hand extending far bark into the 
n~onth, and very narrow; tongue s n ~ o o t l ~ ;  a ~ i d e  band of teeth on the bwi1)ranchials; head st.aleless, 
with the exception of the cheeks ant1 a rlarrow strip a b ~ \ ~ t ,  the operc.les, which are covered with scales 
like those on body; vertrx gently arched transversely. In  adult.9 the gill-rakers are short, the longest 
ahout .4 tlianleter of eyt.; in the young they are noticeably longer, more than half as long aa eye; there 
Itre 5 or ti on the vertical l i n ~ b  and 17 to 19 on horizontal limb of outer arch, inc+luding all rudin~ents. 

Origin of the dorsal slightly l)ehintl middle of veutral fin, its height a third greater than the 
lertgtl~ of its base; base of ventrals 1)elow eleventli scale o f  lateral line, anti nearer head than vent by 
tuo-thirds its own length; its outer ray mhortened. In adults the inner ventral rays show union at 
base only, I ~ u t  in younger individuals they are joined by ~ n e n ~ h r a n e  nearly to their tips. Pectorals 
lor~g, 1.6 in Ilt.atl, ant1 falling I~rit little ~ l ~ o r t  of rertit-al from base of ventrals; height of longest anal 
ravs rclnal to half Itxngth of snout an(1 orbit. 

Scales of lateral line much enlarged. l'hotophores very narrow, vertically elliptical. 
Color dark brown on hack ancl sides, inany of the scbales with a light pearly spot a t  h q e ;  under 

parts, including H I ~ O I I ~ ,  sides of litlad and subpectoral region and gill cavity, blue-black; ventmls blue- 
k11ac.k; pectorals and ciorsal dusky a t  base, whitish on tt>r~r~inal portion; anal dusky, lighter a t  base. 
Young specin~ens liavt. a 111ack vt,rtebral band behind domal fin. 

Taken at  the lollowing stations: Nos. 3887, off the north coast of Molokai, 552 to 809 fathoms; 3977, 
\ic.iriity of Bird Island, 876 to (?) fathoms; 3989, vicinity of Kauai, 3% to 500 h thon~s :  4018, vicoinity 
of Kauai, 724 to 804 fathoms; 4019, vicinity of Kauai, 409 to 550.fatho1ns. 

If. kauaienrria is most nearly related to H. rnetliorostris (Gi~nther)  fro111 near the Philippine lalands, 
I ~ l t  the scaales are nluch larger in  the latter. 

Haloeauropsie verticalie, new species. Plate 75.0 

Type, 295 mm. long, fro111 station 4141, vicinity of Kanai, depth 437 to 832 fathoms; type, No. 
Blti45, I1. S. Nat. Mus. 

lvrigtl~ of head 46 huntlredths of distanre from tip of snout to vmt; longitudinal diameter of orhit 
K; interor\)ittl width 6; prcocnlar length of snout 20; preoral length of srro~lt 7; length of n~axillary 16; 
Iengtl~ of ~r~andible  20; greatest depth 15; distaqce from tip of snout to front of dorsal 77; distanre 
fron~ tip of snor~t to b a ~ e  of ventrals 72; longest pectoral ray 28; longrast ventral ray 13 .  D. 1 I (inrlud- 
I I I ~  anterior rntlinrer~t); V. 9: 1'. 14; enlarged scales between vent and gill-opening 25; about 40 to 45 
s(*illr~ on ~ r ~ t ~ d i a n  line of back before dorsal fin; branc~hiostegal raye 1%; gill-rakers ()-!-I8 on outer arch, 
the longest two-thirtls diameter of eye; pyloric- ceca 9. 

Tht. greatwt depth is a t  octc-iput, one-third itbngth of head; snout longer than in JL linuctiensin; hori- 
zontal dia~neter of tbye slightly exrreding interorbital width, equal to .3 thta poutocwlar part of the hratl 
( f  in k(cuaienxia of equal size, in which it exceeds interorbital width by .2  its lengtl~); occiput deeply 
concave, sending forward a narrow concave groove whitah tapers to a point and thus ter~riir~ates 
slightly in front of nostrils; outlines of the brain very c-onspicuously marked on the occipnt; n~axillary 
extending slightly beyond anterior margin of orbit; pren~axillary constituting slightly less than .4 of 
the dentary surface of the upper jaw; teeth distinctly arrow-shaped, constric-ted at  a point beiow tip, 
tllfm k)raadw~ed; pal~ttine bands with a straight inner anci a convex outer margin, tapering from the 
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rl~idtlle toward either end; their greatest witlth equals that of the premaxillary bands; their anterior 
entls artx separated by a distance about equaling one-fourth their length; pterygoid bands much nar- 
rower and longer, and separated by a narrow interspace from palatine bands; tongue smooth, basi- 
branchials toothed as usual. 

With the exception of the cheeks and a narrow area above the opercles, the head is scaleless. 
Origin of dorsal over n~id(lle of ventral fin; base of ventral fins below the thirteenth enlarged 

wale, and nearer head than vent by about half length of fin; outer ventral ray simple, shortened, and 
closely adnate to the second; the inner rays of the 2 ventrals joined by membrane, which apparently 
cxtt.ntls to their tips; pectorals very long, reaching somewhat beyond front of dorsal fin; longest anal 
rays half as long as snout. 

Color brownish black on back ant1 sides, with a black vertebral streak behind tlorsal fin; head, 
l ~ l l y ,  and lower parts generally a deep blue-black, its is also the lining of mouth ant1 gill-cavity; fins 
dnsky translucent; photophores borne beneath a series of ~ n u ? h  enlarged scales. 

This species is very close to,II. kktitmienrrix, 1)nt differs in the concave vertex, the longer ~ n o u t  and 
the differing proportions. 

Taken a t  the following stations: Nos. 3985, vicinity of Kauai, 430 to 477 fathoms; 4141, vicinity of 
Kauai, 437 to 6% fatho~ns; 4151, vicinity of Bird Island, 313 to 800 fathoms. 

Halosauropsis proboscidea, new species. Plate 76.(1 

Type, 422 mm. long, from station 4111, Kaiwi Channel, between Molokai and Oahu Islan(ln, 
clepth 460 to 470 fathon~s; type, No. 51614, TJ. S. Nat. Mns. 

Length of head 35 hundredths of distance from tip of snout to vent; longitr~clinal diameter of 
orbit 6; interorbital width 3.5; preorular length of snout 15.5; preoral length of snout 7; length of 
~naxillary 9.5; greatest depth of body 15; clistance from tip of snout to front of tlornal 71; distance 
from tip of sno;ut to base of ventraln 67; longest pectoral ray 21; longest ventral ray 12. D. 11 (including 
anterior rudiment, the last ray cleft to the baxe, destroyed in the type); V. 9; P. 14; enlarged scales 
between vent and gill-opening 29; gill-rakem 4 t  11 on outer arch, several of the anterior being 
tnhrcular  rudiments, the longest half thedia~neter of the eye; pyloric caeca 8. 

The opercular margin is slightly nearer base of ventrals than tip of snout; snout very long aa in 
11. rrostrnttc ((iunther) and If. atfirtin (Ciunther); ~rliddle of pupil occupying middle of length of head; 
horizontal diameter of the eye 0.3 postocular length of head; interor1)ital space very narrow, its width 
contained 1.4 in the ocular diametrr; occipi~t ancl interorbital space flat or gently convex; maxillary 
extending slightly beyond anterior margin of orbit, its length 3.8 in head; premaxillaries c.onstitub 
ing 0.3 the dentary surface of upper jaw; teeth showing a slighk constriction below tip, the latter flat- 
tened but not widened; palatine bands crescentiform, the 2 fully confluent anteriorly on the median 
line, wider than the preniaxillary bands, and tapering 1)ut little anteriorly; pterygoid barids very 
narrow and separated frorn the palatines by a n  interspace half the length of palatine band; tongue 
s~nooth, basihranchials with a wide bard of teeth; head naked, except the l~sual scaly area on chheeks 
and above opercles. 

Origin of dorsal fin but a little lwhind root of ventrals; base of ventrals below seventeenth 
enlarged scale, and nearer vent than heat1 by half the orbital diameter; outer ventral ray shortenecl 
and a~lnate, the inner rays of the 2 fins united by rrlernbrane, a t  lea& in the srnaller cotype; pectorals 

- long, equaling length of snout and eye, hut falling far short of base of ventrals. 
Color light grayish brown, with a faint bluish tinge; a blue vertebral streak behind dorsal fin; 

head and a narrow streak along belly and lower side of tail blue-black, as are also the mouth and gill- 
cavity; dorsal, pectorals, and ventrals only faintly dusky. 

I'hotnpores connected with a series of rnuch enlarged scales. 
A young specaimen, 200 nlrri. long, considered a cotype, differs from the type in being everywhere 

jet-black, and in having the ventrals inserted a little farther forward, no that the origin of the domal 
is over the middle of their length, and their base is  lightly nearer head than vent. In this specimen 
the gill-rakers are also 4 f 11; the hranchiostegal rays 11. 

IL proborrcidea is closely related to II. afinia (Giinther), from south of Japan, but has a longer, nar- 
rower head, with much narrower orbital space and rnore posteriorly inserted ventrals. I t  tiiffem also 
i:: the anterior caonfluenc-e of the palatine bands of teeth. 

Specbi~ntms were taken at  etations NOR. 4111, Kaiwi ('hannel, 460 to 470 fathon~s, and 4138, vic.inity 
of Kituai, 438 to 476 fathoms. 

- - 

~rALlro~'nir~ltn pr~honr~rrl~n ~ t i  plt~tv,  hy error. 
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Macrorhamphosus hawaiiensis, I I V I V  r l~o~.ic~r.  Fit. 237. 

r 7 lypo ,  42 111111. I+I I IC ,  ~ ~ I I I I I  s t : ~ t i o ~ ~  :W-IO, I I O : L ~  1,:1ys:t11 lsl:1111I, 111hptI1 5:) t o  70  f t t t l~o~ns ;  i,y11~, Xo. 5lf:lS, 
1.. S. Stit. h111s. 

I , c l~~g t l~  of 11(1:111 4!) I I I I I ~ I ~ ~ ( > I I ~ I I P  of t11t:~l I~~11ctl1 to  II:IP(S of c.:~n~lnl: Itsngth of s l ~ o n t  2s; (li;t111(8tt>r (11' 

o r l ~ i t  S; il~t(v-orI)it:~l ~vi1lt11 o w r  I I I ~ ( I ( I I ( ~  of oyth 7; grt,:tt(*st. 11(~11tl1 11f 1 ~ 1 1 l y  22: ( l i s t : t ~ ~ ( ~ ( ~  fro111 til) of Y I I ~ I I I ~  

to  1Iors:11 ti*; 1<>11qtl1 of S<Y*OIIII 110rs:tl s ~ ) i ~ ~ v  ?:i; I):LYC. of ~ ( V * I I I I I I  11or.u:iI ti. I). \,-I?; .\. IS, t111- I:tst R I ~  

1 8 1 1 ~ f t  t o  t l ~ t ,  II:ISV; 1'. 1.7. 

Ichthyocnmpus erythr~eus, ~ I I , \ \  rlrc.c.it,+. l,'ig. 2%. 

' ~ ' ~ I I I - ,  55 I I I I I I .  ~ I I I I ~ ,  fro111 s t : ~ t i o ~ ~  : W 7 ,  ~:LI;I%II \v i t l~  t l ~ t ,  t:111cIt~s : ~ t  :I I I ~ * I I ~ I I  of 2:: to 24 ~ : I ~ ~ I I I I I I S  ~ f f  till. 
L : I I I I ~ ~ I  (.o:lrt ot' \ l ~~ lo l t n i ;  fyl~(, ,  No. .~~.'I-IS, 1 ' .  S. N:lt. \ I I I ~ .  



Pegasus papilio, I I~ , \Y  ~ 1 1 t ~ c ~ i t ~ s .  I?ir, 2:::). 
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in advance of pectorals, which are ir~sertetl low; pectorals very ~lencler, and extending nearly to middle 
of caudal peduncle; first 2 dorsal rays apparently spinous, but the third very tfiwtinctly articulatrtl; 
one anal spine, which is compressed ancl rather long. 

The scales have nearly all fallen. 
Color, head jet-black; trunk, being partly clenuded, appears light grayish or browninh, but was 

probably black in life, less intense than head; a distinct black bar a t  bme of ca11da1, fins otherwise light, 
or only slightly dusky; body vavities lined with black. 

A recond specimen, 20 mm. long, without caudal, agrees with the type in fin-rays, scales, measure- 
ments, and color. The short median spine on srlor~t i~ present. 

The npecies was taken at stations Nos. 4005, vicinity trf Kauai, 480 to ,577 fathorns, and 4142, vic.irrity 
of 'Kauai, 6'32 to 881 fathorns. 

Caulolepis longidens Gill. 

A single specimen, 121 mrn. long, taken at  station 4155, near Bird Islantl, a t  a depth of 1,164 to 
1,594 fathorr~s, agrees closely with the figure ant1 tlescription of the type given by Goode and &an 
(Oceanic Ichthyology, p. 184, fig. 204), and with the description by Gil1)ert (cited below) of a speci- 
Irlerl fro111 the coast of California. With the exception of a slightly smaller eye, and a slightly shorter 
tlomal and anal (1 lem ray in each fin), no clifferences have k e n  detected. 

Cnulrdepis m~bulidens Garnlan (Mern. Mus. Coxnp. Zool., vol. 24, 1899, 1). 60, pl. H),  from the Pacific 
c o a ~ t  of Panama, seems to be distinguirhed by important c,haracters. Acrording to the figure, the 
tlt.pth a t  front of dorsal i~ decidedly less than at  occiput, and the profile along t)a~ta of ciorsal is nearly 
~traight ;  the rentrah are more anteriorly instarted and the Ppace betwet.11 ventraln and anal nr11c.h 
longer; the premaxillary bone is produced posteriorly into a long slender process, whic.11 c.xthwtls wtxll 
Ireynntl tlic 1)roadly rounded enti of the maxillary. 

J,ength from tip of snout to bme of caudal 101 Inm.; greatest tlrpth of body 50 huntlredths of tflis 
length; least height of tail 10.5; length of heat1 (to tip of preopercalar spine) 38; greatest widtll of htxatl 
18; interorbital width 12; length of snout 12; length of maxillary 33; length of mandible 33; cfial~lctpr 
~f orlrit 7; dintance from tip of snout to dorsal 51; base of dorsal 41; tfistance frorrl tip of snout to anal 
74; )-)a.re of anal 8.5; distance from pectoral to snont 37; from ventral to snont 49.5. Ijorsal 18; anal 8; 
pectoral 15; ventral 7; 14 tlixks along the course of lateral line; ak~ont 12 sc~altxs in an ol)licltlc. line 
tlownwarii and backwartl frorri origin of dorsal fin to Istt~ral line. 
(hulr,lrpin lrmgidens Gill, I'nrr. [I. S. Nnt. MIIU., VI, 1834, I). 2-58, Atlantic' rofl~t of thc [J~iited States; (iilbrrt, t'roc.. 11. H. Nnt 

Mua.. XXI, 1898, Sr), roast 01 so~ltherii ('txlifornit~. 

FamiIy POLYMIXIIDX. 

Polymixia berndti, new ~pecies. I'late 78. 

Type, 186 mm. long, from the I1onol11111 market; c,otypefrom stiltion 4115, off the northwest coa.ut 
of Oahn, depth 195 to 241 fathoms; type, No. Slti07, I T .  S. Nat. Mus. 

Length of  heat1 36 hundredths of total It.ngth without c.audal; (1iamett.r of orbit 12; interor1,ital 
width 10; length of H I I O U ~  7.6; length of maxillary 20; length of barbels 2i ;  tltyrth of body 33; least 
clrpth of caridal pt.d~~nc*le 9; length of pectoral 23; length of ~rentral 13.5; longest ray of upper tandal 
lolre 24; baw of dorsal 38; length of fifth dorsal spinr 8.5; length of firnt soft dorval ray 17.5; length of 
fourth anal spine 8.5; ba~t .  of anal 18. 1). v, 30; A. iv, 17; 1'. 16 or 17; V. 7; lateral line with 35 or 
36 pores, 5 scales in a vertical series between lateral line and front of clorsal, 15 or 14 betwetw lateral 
line and front of anal. 

Form much more slender than in 1'. j(~ponkci Gunther; snout blnntly ronntlect, protruding 
t ~ y o n d  pre~naxillary teeth, its apex on a level with nostrils; nostrils small, pore-like, the anterior 
 lightly larger, locsated ~ r ~ i d w a y  between apex of snout and front of orbit; snout p r o t r ~ ~ d i r ~ g  k~eyontf the 
lmernaxilla an axial distance about equaling one-sixth its length; snout covered with soft integrl- 
rnr.~~t, in  wtlich are rarnific-ations of the sensory canals; barbels reaching to below prctoral basta, 
t,q~~aling It~ngth of heail anterior to preojrercle; ~naxillary extending wc.11 heyontl vertical f r o i ~ ~  Ihirltlfbr 
~nargin of orbit; its sr~j)j)lrrnental bone forrn~ nearly half the extrrarne width of it8 dil:itcvl lro\tc.rior 
portio~l, \wing I I I I I ( - ~  wi(1rr than in 1'. j(t(~on~crc; tetbtll ~ ~ ~ i r l ~ l t r ,  rtrrangtvl as in other spt.c*ies, hut ir l  \cry 
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broad bands; both upper and lower rnargins of suborbital bones, preopercle, and subopercle minutely 
serrated; gill-rakers long, 4 t 9 in nurnber; anterior portion of dorsal fin sharply falcate, longest ray 
twice length of fifth spine; ventrals vxtending hot halfway to vent; upper caotlal lobe apparently 
longer than lower. 

Scales r ~ ~ u c h  larger than in 1'. japonica, although the r~uniber of portbs in the course of the lateral 
line is about the same. Snout and a narrow strip along each superior orbital rim scaleless, the scales 
forming an uninterrupkt wedge-shaped extension forward on middle of interorbital space; an oblique 
line running backward from above ~niddle of orbit contains 7 scnales; a low sheath of sc*aleu along 
base of dorsal ant1 anal fins, consisting of a single series along anterior portion of baar of each fin; 
caudal scsled in the greater part of its length. 

Color, back olivaceous, anteriorly with the distal portion of each scale largely dusky, posteriorly 
each scale with a black intranlarginal line; lower half of sides and belly bright iridescent-silvery; 
opercles dusky; tnouth and gill-cavity white; peritoneum blackish; fins translucent, the anterior 
dorsal lobe with a black tip, which is continued forward as a narrow margin over tlie spinous portion 
of the fin; terminal part of upper caudal lobe blackish. 

I take pleasure in naming this species for Mr. Louis E. Herndt, market inspector in FIonolulu, to 
whose kind aasistanc-e the expetlition owed much of its success. The type of the present sptacies was 
secured for us by Mr. Berrldt in the Ilonolulu tnarket. I t  was not recognized by the fishertnen, and 
tlouhtlt~ss lives at  greater depths than the market fishes. The ~ ing le  cotype was taken a t  statio~r 4115, 
off the northwest coast of Oal~n, dtpth 195 to 241 fathonzs 

Family RRAMIDA.:. 

Collybus drachme Snytler. 

Taken a t  station 4178, near Niil~au, 537 to 672 fathoms. T l ~ c  type of this spe~ies  certainly entered 
the trawl a t  or near tlie sarfacsr. 

Family APOGONICHTHYIDR.  

Amia maculifera (Garrett). 

Station 3875, in channel l)t,twecln Maui and Lanai, in 34 to 65 fathoms. 

Foa brachygramma (Jenkins). 

Stations Nos. 3847, off the south coast of Molokai, 23 to 24 fatlroms; 3849, south coast of Molokai, 
43 to 73 fatfto~ns; 3872, cha1111c~1 between Maui and I,anai, 32 to 43 fathonis; 3873, c*hannel between 
Maui and Lanai, 32 to 37 fathotrrs; 3875, cl~annel btbtwren Mani and I,ahd, 34 to ti5 fathoms; 3876, 
c.hannt4 het\vc.cn Mani ant1 Lanai, 28 to 43 fathoms. 

Xionorus waikiki (Jordan & Evc.rmann). 

Stntiotls Nos. 13872, channt.1 between Maui and Lanai, :12 to 43 fatl~ottrs, ancl 3876, rlrannel 1)rtween 
Mani ant1 I,nnai, 28 to 43 fatl~orns. 

Hynnodus, new genus. 

1,ike $&igont~.~, but the palatines with teeth, and thtx hotly mnc-11 nlore elongate; 2 anal spines; 
minute teeth in jaws a~i t l  on votntbr and ~)alat i r i i~~;  all the bones of head unarrilrtl c.xct.pt t h r  olwrc.lt., 
which 1)ears a ~ i r ~ g l e  npine; eyes very large; t111)es of lateral lint. very large, cw.11 scale ~)erforatt.tf 1 ) ~  a 
ranal whict~ opens on thtl o r~ t r r  surfa(-t* 1)encxath an a11tero-1)ostt~rior bridge, on the tlorsal ant1 \~entraI 
Rat1 of whkh  are wide external pores. 

fi+igon~m crct.zilenttrlix (;(,ode and I1ra11 n~tty be 1~ tnernlter o f  this K~II I IH,  :tltl1011g11 it is saitl to have 
the 170rner and palatincls toothless. 
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Hynnodus atherinoides, new spe(.it>~. I'latt, 79. 

Type, 117 mtn. long, fro111 station 3867, I'ailolo ('hannc~l, depth 284 to 210 fathoms; type, No. 
51601, U. S. Nat. Mus. 

Head 31 hrlntlrtvlthn of  the total length to I)a.ic. of c,autli~l; grt.akst tlepth 15; least depth of 
(sandal pt.dnncle 7.5; length of snont 7; dian~t.ter of orbit 14; lrnytt~ of tnaxillary 11.5; irtterort)ital 
width 6 ;  greatest wiclttl of brad 16; distance from tip of snorrt to \'('titritI~ 33; to front of dona1 36; 
di~tance hctween tlorsals 12. 1 .  I -  0 1. I ,  9; . I ,  5; I .  2 or 3 .  Scales in the lateral line 54; 
gill-rakers 6 t It;; I)ranc.lriostegals 7. 

Body extremely elongate, occiprlt deprewrtl, 1)ro:tdr.r tlian tietip; snout and interorbital spacae 
flattirh above, orbital rims not noticeably raised; r~ionth tert~~irlal, ol)li~~nt.; lower jaw ii~c*lndrd; 
~rraxillary in part slipping ~inder  the very narrow j)rt.orI)ital, not reaching vertic-al frorri front of pupil; 
teeth very ~n ia l l ,  slightly i-rlrvetl, in sinplcl series in j i t ~ s  :lrrd on palatine hones, in a patch on head of 
vomer; tongnc. h~riooth; pontt~rior nostril a trnn~vc.rse $lit in f n ~ n t  of ripper part o f  ort)it; the anterior a 
wictr pore with rainc,tf ti~argins, tlirectetl forward, sligl~tly nearer r)t. than tip of snout; 1)reoperc.lt. 
fortt~ing a narrow projecting rounded loi)cl a t  angle, Imt not striate; interol)t,rc*le exy~andetl ln~low to 
forrn a very thin projecting larr~ina; opt.rc*lt> 1)raring a single strong spine, all other 1)ones of 1rt.atl 
nnarnied; 4 gilln, wit11 a slit behind fourth :trc.tr; psetrdobranc-hir very large; gill-rakers long ant1 
 lender. 6 4 16 in nrrrnl)er, thr  longest one-third I(.ngth of ~rrasillary. 

1)orsal spines slender, the firrt very stiort, ahout one-t.iglrtl~ Itsngth of ~ec~oiid; a definite well- 
tleveloped spine at heginning of secontl tlorsal; first anal spine l e s ~  than one-third lengtl~ of secbond; 
all the spines strongly ('0llll)rWHed. As the triargins of all the fins are tr~ntilatetl, thtbir shape (.all tlot 1)e 
given. 

The sc.alrs of lateral line persist, but i l l  othtlr~ havt. fallen. The. cxtrrit to wl1ic.11 t11t. l~rat l  w8as 
cwveretl can not be nsctartainrd. 

Color dark gray, darker along triargins of sc-alew; sno11t 1)laekirrh; dorsals and anal dusky; ~nouth 
light, but the. grillrt, 1)ranchial c-hanil)c,r, ant1 p e r i t o ~ l c ~ t l ~ ~ ~  jet-l)lacsk; ol)thrcles apl)ear k)1a('kish t~xtt~rnn11~. 

Two sptv'irric,ns wcarcb t;rkt.n a t  station 3867. 

Synagrops argyrea ((;ilk)c.rt Cii (:ra~r~t.r). 

A rare spt.c.it.a, but X spec*irr~t>ns s e c ~ r t d .  Tllc. origit~itl :~c.c~)titit of t l ~ e  ~1)tvlit's lnay I)(. (.orrec.tt.tl an to 
tlir followirig tl(xti~ils: 1)epttr of hotly :3.F, irk total I(s~tgth withottt caa~~(lal;  It'axt del~tti o f  ('an(l:~l 1rt)tluric.lr 
2 7 iri tlej)th of hotly; t.ych avtSragt's a little qtnaller, 1,ring c.or~tainr.tl 3.:l to 3.4 in Iieacl; a distinct slencler 
suppleirrental t~laxillary I)onr; caell ratnu8 of lower jaw r l~~lal ly  (~ontaining only 4 (rarely 5)  c.anintw, 
instead of 7 as in type; upper t.nd of base of pectoral on n Irvt.1 with lowrr nrargin of orhit. 

Taken a t  the followingstations: NOH. 3867, 1'ailoIo ('hanr1t.1, 284 to 290 fatho~nx; 3920, off the sontll 
roast of Oahu, 280 to 265 fathoms; 4081, off tl~tx north co:~st of Marli, 25:{ to 267 fathotns; 4102, Pailolo 
('hannel, 122 to 132 fnthot~ls. 

. + l r l n ~ ~ o a l o ~ ~ ~ c ~  ar!lgrt a111 (iilberl & Cnlrncbr, I'roca. I T .  S. Nttt. MII'~., X I X ,  1H97. I l r i ,  1'1. 39, RK. :i. 

Family SEHIIANI1)A:. 

Grammatonotus, new gtbnns. 

('losely allie(l to ('trll~zntl~inn, diffcring in having l ~ ~ t  ont. ol)t*n.l~l:tr spine, in the presence of large 
pnres on tht. t~c.a(l, ant1 in t11e tnl)r~lar a~iterior nostril; t t ~ e  (-ailint'q ilrtx grtaiitly rr41ic~e(l in niat~, : L I I ( ~  the 
snorit IS not s(.alt'(l in front rrf tl~ecxyc.; lateral lint, singlv, rr~nnirlg alor~g 1)asr of dorsal fin, ending 1nntlt.r 
Imt ray; ~i*altls largc~, tiiiti~lt(>ly ctenoi(1, rough, clorsitl f i l l  contiti~~onn, i ~ o t  notclicl(l; soft dorsal and anal 
with ~r~idt l le  rayn procluc.t~tl into pointetl Iol)es; ventrals very c.losc, tog,*c.thc,r, wit11 otlth spine and 5 ray#, 
the o11tt.r ray longtast; 1)rt.opc.rc.le entire; operc*lr with a singlt~ ~ ~ r ~ ~ i g t ' n t  spit~t,; gill nirrnbranes narrowly 
r~i~itc.d, wit11 6 rays. 
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Urammatonotus laysanus, rlcB\v sl~cv~it~s.  Fig. 2-10 

' ry l~s ,  I I I I I I .  i t 1  tot:~I It~11zt.11 \ v i t l ~ ~ ) n t  c.:lll~lnl. ir.0111 st:ltion ::!l.I7, Ile,:tr I,;lyr:111 lsl:111(1, 1lrptl1 97 to 
I!)!) f:it110111s; tyllv, KO. 5l54fi, 11. S. K:lt. 1111s. 

IT(\:I(I 35 1111111lr~vltl1s of tot:~I I(b11gt11 \ v i t l ~ r ~ ~ ~ t ,  (.:IIIII:XI; lt\11gt11 of S I I I I I I ~  5; Ith11gt11 of 111:1xiI1:try 1:): 
t l i ; ~ ~ ~ ~ ( ~ t ( . r  (I!' o r l ~ i t  15; i ~ ~ t ( ~ r o r l ) i l : ~ l  wi(ltll 10; xr(*:~tf>st, (l('11tI1 I I ~  I I I I I I ~  ::L); 11*:1st d t$ l ) t l~  of ( * ; I I I ( ~ : I ~  ~ ) ( I I I I I I I ( ' I C %  
17; I c ~ r ~ ~ t l ~  o f  ('RII~I:II IIC~IIIII , . I(~ 21; 1(>11gtl1 :~lltc\rior t o  (Iorr:~l fill ::S: 11;1*(! of (1trrs:ll 47; l~rllg(~st. rlors:~l 
s11i11(1 I.-); 1(111g(bst (1or~:tl ray 2:;; It111gtl1 of tllir(1 :111:tl s11i11e I:]; 1t111x(>st, : III :I~ ray 2 3 ;  1111lgt~t I I ~ Y - ~ O K I I  ray 
2 ;  I I ~ :  7 I .  I 8 ;  \ I ,  ! I .  I ;  . I 5. 'I'n11c.s in 1:ltt~rnl l i r l c .  IS; t r :~r~rvc~rsr  rows of s ( ~ : ~ l t ~ s  
11+~t\vv(~11 l l l~ l~cLr  I%II(I of ~ ~ I I - ~ ~ I ~ ~ I I ~ I I ~ : I I I ( I  I):IS(I of KIII( I : I I  25 o r  2 ; ;  s(,:~ltv i l l  :III n l ) I i ~ ~ ~ ~ v  row I ) v ~ \ v ( v - I I  1)oirlt 
VII'  ( I o I F : ~  :111(1 v(t111, I0 o r  I I .  

(':111(1:1l ~ ( V I I I I I I ~ I C ~  ,ql~ort, ;IIIII ( I ( ~ I ~ I I ,  I I I ( I ~ ( ~  ~ I I : I I I  11:lIf g r t ~ : ~ t ~ s t ,  (l(>11tl1 of l ) o~ ly ;  s11o11t vvry $ l~o r t ,  ev(>111y 
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Scales large, the free margins finely ctenoitl, ror~gh to the touch; head wholly scaled as far forward 
as front of orbits; the short vnout nake(1; exposed portioli of tnaxillary ~caletl, hut no scales can 
be detected on niandihles, or hranc.hiostegal ~nernbranes; lateral line(& amending rapidly to the bacbk, 
antl running along bwe of dorsal fin, separated froni it  by a series of narrow half-scales which more 
or less coincide with and overlap the wales of the lateral line. 

C'olor in life; light purplish red on upper parts, silvery l)elow, a few minute scattered blue spots 
on po~terior half of cautlal pednnc~le; pectorals translucent; other fins light purplish red; anal mar- 
gined with yellow; the projecting tips of membranes of dorsal spines yellow. 

Only the type known. 

Family L A R R I D E .  

Cirrhi labrus jordani  Sn ytler. 

Station 3876, channel 1xtwet:n Maui and Lanai, 28 to 43 fathoms. 

Pseudocheilinus evan idus  Jortlari & 1Sverrnann. 

Statioris No. 3873, channel between Maui and Lanai, 32 to 37 fathorns; 3S76, channel between 
Matii and Lanai, 28 to 48 fathon~s; 4073, off the north coast of Maui, ti!) to 78 fathoms. 

Family POMACENTRIDE.  

Chromis leucurus, new species. Plate 77, fig. 2. 

Type, 66 mm. long, measured to tip of middle caudal rays, fro111 station 3875, A\,an Channel, 
1)etween Mani and Lanai, depth 34 to 65 fathomu; type, 51587, IJ. S. Nat. Mun. 

J ~ n g t h  of head 32 hundredths of total length to base of caudal (50 m.); greatest depth 51; lrast 
tlcpth of caudal peduncle 16; tliarrleter of orbit 12; interorbital width 11; length of maxillary 9; lengtli 
of snout $9;  distance fro111 tip of snout to front of dorsal 40; highest dorsal spine 19; longest dorm1 ray 
25; secorld anal spine 23; filalnentous caudal ray8 60; length of ~*,~toral 35; length of ventral 34. n. 
XII, 14, the last ray cleft to base; A. rr,15; P. 16. Tubt.8 in lateral line 13; cross-series of scales 20 or 21. 

Rotly short ant1 deep, re~elnblillg I'ornr~ce~ttrccn, with a short high caudal peduncle, which docs not 
conspicuously talwr toward tail; head short and sr~iall, a little less than one-tltird length, eye large, a 
little Inore than or~c-tl~ird 1it.atl; ~rlonth s~nall;  ~r~axillary barely reactling vertical from front of eye; in 
the front of i,ac.h jaw a witle band of villiforrn teeth, prt.cetlt.tl by asingle seriea of strong conical acarlte 
teeth, a little flattenet1 at  bme, but ~~niforrnly tapering to the acute apex; the anterior series is con- 
tinoetl on sitles of jaw, the teeth of this series ~ n n c h  rednretl in sizt,; free ~nargins of preorbital and 
preopercle entire. 

1)orsal spines c~vrnly gractuatctl, notie of tlieni as long or strong as second anal spine; botti anal 
a r ~ d  soft dorsal have acute lobes, with filanltmtoua tips wliicli extent1 well t)c.yond I)me of car~tlal; caudal 
deeply forked, both lobes filarrit.ntoucr, 1)roducrci in long ttircatl-like strcan~r~ru; outer ventral ray fila- 
uientcrus, reaclling sarne vc.rtical as l)t:ctoral, wrtiich tc.rrniriates ahovt. first soft ray of anal. 

Scalev large, ctenoid, c-atlncous, rather irregularly irr~bric-dtetl; lateral line t t~rn~ir~at ing under last 
tlorsal spine. 

Color in life, tleep brov nivh t)lac.k. more intense pontt.riorly and on soft dorsal ant1 anal fir~r;; pas- 
Brior half of csaudal peduncle arrd caudal fin white, an are also tips of p)sttbrior dorsal ant1 anal rays; 
a blackish spot on baseof pectorals, a lernorl-yellow band behint1 it across hasal portion of fin; ventraln 
lernon-yellow, outer ray and spine dusky; in a young coty~)e, the sides are muvh lighter, 1)ecoming 
dusky on caudal pedunrle; soft clomal antl anal black. 

Specimens taken a t  stations 3875, channel between Maui ant1 Lanai, 34 to ($5 fathoms, and 3982, 
vicinity of Kauai, 40 to 233 fathoms. 

Dascyl lus  albisella Gill. 

Station 3968, French Frigate Shoal, 141 to I t i i  fathoms. 
- - - - - - --- 

aThe lateral line h a ~  beer~ omitted by error ill the aeeompa~~yi~lg dmwixig. 
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Family ANTIGONI IDR. 

Antigonia eteindachneri Jordan RE Evern~ann. 

One ~pecimen ($3 rnm. long to bese of caudal, was dredged a t  station 3958, vicinity of Laytian 
Island, depth 173 to 182 fathoms. 

For comparison with A. eos of eiual size, we add the following data: 
1,ength of head 37 hundredths of total length without caudal; diameter of orhit 15.5; inkrorl)itaI 

width 12; length of uriout 10; maxillary 9; distance from orhit to angle of preopercle 22; greatest 
depth 126; lemt depth of caudal peduncle 16.5; length of thirtl dorsal spine 35; first anal spine 14.5; 
ventral spine 27.5; length of pectoral 37. D. VIII, 38; A. III ,  35; P. 14. Between the nape and the 
anterior portion of lateral line are 14 series of scales running parallel with predorsal profile. 

Compared with adults, the young are proportionally deeper, and have the spination of bones of 
head much lees developed, the spines projecting hut little beyond the margins of the bones; the s c a l ~ ~  
art. very rough, and the exposed portions are much higher than long, as in adults; but the spines arc 
almost wholly confined to the margins of the scales, thoee arising fro111 the central field, which give 
such a densely hispid appearance to the adult, being undeveloped, or present in stnall number; on 
sides of nape, immediately behind head, is a conspicuous band of larger scales, which scarcely overlap, 
and are embedded and concealed except for the projecting spinous margin; behind this band, the 
srales are reduced in size and densely crowded; scales on cheeks are also enibeddetl anti cbonc~ealed, 
each being represented externally by a straight, vertical, spinous ridge; except for a wedge-shaped area 
in midtlle of frontal region, bounded laterally by ridges, the top of head, including sides of occiput 
and the preorbital, is scaleless. 

Antigonia eoe, new species. I'late 80, fig. 1. 

Type, 83 nim. in total length (67 mni. to base of caudal), from station 4102, l'ailolo Cllannrl, 
depth 122 to 132 fathoms; type, No. 51593, U. 8. Nat. Mus. 

I.enpth of head 37 hundredths of total length to hase of caudal; tliarnetcr of or\)it 16; i11terort)iktl 
width (at  rriitldle of frontal region) 12.5; length of snout 12.5; lerigth of maxillary 9; distance fro111 
orbit to angle of preopercle 16; greatest depth 98; least depth of caudal peduricle 14; length of thirtl 
tlorsal spine (the tip injured) 45; first anal spine 14.5; ~ e n t r a l  spine 27; length of pectoral 32. 1). 11, 

33; A. 111, 31; 1'. 13; V. I, 5. 
Sotnewhat (leeper and more angular than A. rubrsrens 8chlege1, fro111 Japan, and much less so t h a ~ ~  

AL. strintl(rc.lrneri of equal ~ i z e .  The yourig are much deeper than adults, Inore sharply angular, anti u it11 
high filamentous spinous dorsal fin. In  a sperimen 25 nim. long to baae of caudal the depth is 128 
hundredths of this length, the height of the thirtl dorsal spine 100. .l. rubracrm (sha~~gtbs coml)ar- 
atively little with age. In  A. eos the base of soft portion of anal fin is nearly straight, ~ n u c h  less 
curved than in A. rubexrrnx and A. xtrinc?cic.hneri, not niore arched than base of dorsal. 

Serrated edges in frontal region only moderately developed, thee spacSes between ritlges c.onipletely 
scaled, t1111s partially concealing tliern; margin of preorbital with a few short strong sl)inrs; vcrtic-a1 
linil) of preoperc-le marked with caurved serrated ridges, but the niargiri only ~nirintely serrate; lower 
lriargi~i furnished with a few short, strong teeth; a strong spine marks the articulation of ~r~andil)lr,  
this spine al)se~it or very inconspicuo~~s in A. rubearens. 

Head Inore extensively scaled than in A. steindnchnwi, the sc.ales covering entire frontal regiori, 
preorhital, and snout, except the oblong area for reception of premaxillary spines; occiput largely 
naked; both limbs oi preopercele densely scaled; scales on cheeks imbrirated, nnnierorls spinnlew 
springing from the centrai field as well as from the margin; srales on body with exposed surfaces 
~ n n c h  longer in proportion t~ their height than in A. strindachneri; those on posterior part of body 
u i th  spines much longer and denser than those on anterior parts, the anterior scales having the mar- 
ginal spinules mu(-h shorter and less conspicuons than those which arise from the central field; scales 
c'ompletely investing anterior aapects of the ventral, the first anal, and tlie thirtl dorsal spines, these 
spines much leps grooved than in A. xtrintlnchneri. 

Even in adnlta the spinous dorsal is much nlore elevatecl than in relatrd spec-ie~, both third and 
fourth spine8 greatly elongate, slender, and delicate; the tips are broken in all of our specimens; the 
caudal fin is gently rounded. 
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Color in life light red, abtlor~lc.n ar~tl opc.rc.lrs silvtbry. 
'1. uos is rlrarrr .I. rtlh~V~/'tt.~ than 11. .ulaintlnc.l~r~c,,i, agrtscing w ith rlc~~(~ac.eicx in weaker spination and 

more i.ontplete scaling of head, in shape of scaalrs, ant1 in the presence of 9 inxtcsacl of 8 d o r ~ a l  spines. 
The two differ strikingly in or~tline ant1 in the I I I I I ( ' ~ I  sl~orter (1orsal and anal fin8 of rrl/,errc.ett.u. I n  I I 
kpec.in~ens of cox, not inclnding the typt., the fin ray5 art3 as follows: I)orsal, 32, 32, 32, 32, 33, 33, 33, X:<, 
:%:%, 34, 34; >trial, 30, :<I, :31,,:31, 30, 30, 30, 31, 31, 31, 31. 

111 5 xpecintens of . I .  ruOc:sc.e)m, frorn Snrriga Bay, .Japan (Albatross station 3734), the fin rays are as 
followh: I)orsitl, 27, 27, 27, 27, 27; anal, 25, 25, 26, 27, 27. In 1~1th speric.s thtb dorm1 cipines are 
constantly 9 in r~un~ber .  

Specirner~s wtw takt.11 a t  tho followirrt. stations: No. :3X58, I'ailolo Channt~l, 128 to 138 fatl~o~nci; 
4070, north coast of Mani, 45 to 52 f;ttI~omn; 4072, north coaht of hlar~i, 56 to 59 fathon~s; 4077, north 
coast of Maui, $111 to 106 fathor~~e; 4102, I'ailolo Channcal, 122 to 132 fatl~o~rrs; 4104, l'ailolo Channel, 
123 to 141 fathonlw. 

Fatnily ZEl 1)X. 

Stethopristes, nrbw gcarls. 

K(.latr.tf to (btlopsis ancl ntill lrlore c*lont~ly to %I,II Jordan and Fowler. Frorr~ the latter it  differs in 
ttaving the. vcr~tr:~l spinr grtwtly reduretl and in ha\,i~lg a c*orrtinaous sericbrs o f  c.arinatcvl spinons b~i rk-  
Iers fro111 tllroat to anus. 1"ro111 (:tltt~j~six it difftlrs :dno in having $1 inhtt~all of i vc~ntral rays. I n  
(:yt/o/~.uis t h t ~ t .  are hut :< or 4 spinons platcw, c.onfinrtl to the ~~~i t l -v t .~~t r : t l  line l)t-l~ir~(l ventral fills, the 
thorax Itcling transvernely flattetlrtl ancl witl~oot plattw. 111 %r,r~ tltt,rc. are in atltlition 2 flattentld 
1)latt.s on the thorax, \vl~ic*ll is 1)roati ant1 trannvt.rnely flattc~netl, without trace of keel. In  Nethopristc~s 
the 1)rrast is sharply keelrtl throughout, the vt.ntr:tln appearing lateral in position. 

Stethopristee eos, nrw species. Fig. 241. 

Tyl)ta, 130 mnl. long, frorn A11)atross station 3867, Pailolo ('hannel, Ijetween Molokai and Mal~i, 
tlc,pth 284 to 290 fathorns; typr, So. 51626, 1'. S. Nat. Xlns. 

Iit~ad 40 I~untlredths of total length \jithont c-ar~tlal; eycb 17.5; leaqt frontal width 10.5; length of 
hll~llt  16.5; 1t'11gth Of 111~~i l I : l~ j '  01 ; g~O~t( 'ht dtll)th Of I)Ody 5:;; Itbitst (I(,[lfll O f  ( '~lldal 1 ) (~~11111~1 t~  8; lf'11gth 
of s t ~ ~ o n ( 1  tlorsal rpirlr 11 ; longr*xt ventral niy .I:{; Iongent i~t-vtoritl ray 14. I). \ 11, 27, the I n ~ t  rity rleft 
to the I~ase; ,I. I ,  2!); V. I, 9; 1'. 14. I'orcs in lateral lint, 82 or 88; 15 o1)liclue rows of sc.alcs 1,etween 
lateral line an(1 ~ttid(lle of baxe of soft dorxal; brar~cl~iostegals 7. 

I%otly tlc.t.ply oval, with bacak and l~elly 11t.arly equally curved, deptlr greatest under rr~iddlr of 
spinous dorsal; rr~axillary reaching ve.rtical fro111 front of pupil, iB length rneatinretl frorrt tip of snout, 
half length of h ~ a t l ;  teeth ~rlinrite, in narrow 1)ands in jaws ar~tl on vorrlcr, thew not more than half 
the width of the 1)nncls in t l ~ e  .Japar~est* %OL ilecc Jordan a ~ ~ t l  Fowler; preorhital of moclerate width only, 
half as wide as dianreter of eye, conct.aling only a very little of prosirnal en(\ of ~r~axillary; eyt  very 
large, slightly greater than lengtt~ of snoot; ir~tt,rorl)ital npace and-occipnt flat, the metlian portion 
occu~~it.cl by ;t tleel) elongntt.-oval pit whic.h 1ollgt.s t h t ~  long prc.tr~axillary processes; each side of oc~c~iput 
o c c ~ ~ l ~ i e d  by a plate with t~~irintely rooghc.nect sr~rfac.e, s e ~ ~ d i n g  forward n trinngular proc,eHs whict~ 
trr~ninates in a s~)inous point above front of c2yc; tht. free 111itrgin of t h i ~  1,rocess fornln the 111))1('r 
ort)ital rirr~, ancl is frlrrlixhed with rninute tc>eth H hich irlcreaht. in size anteriorly; n~antliblen tctrn~inat- 
i r~g  posteriorly in a Illnnt spinons point ant1 anteriorly in a hharp spix~ons projec*tion :kt eaclr side of 
symphysis; other,t)ones of the head smooth, ~ i t h o u t  npines or serrations; I~ranchiostegal ~ r ~ e ~ n l ~ r a ~ ~ e x  
~noderatt.ly joined ac.rosx throat, f o r ~ r ~ i r ~ g  a fret, fold; gills 3.4, the lam in:^, short; no slit behind last 
gill; gill-rakers little dtwrlopetl, short and t)arcsly ~rloval)le, 1) on anterior arch; r,fientIol)ranc~hi~. well 
tlevelopetl. 

Anterior dorsal wit11 rtrong sllort spinw, the fin rorlndtvl in profile; se(~o~ld, third, a1lc1 fourtlr 
spirres about equal in ler~gt l~,  two-tl~irtln tlian~etcbr of ('ye, tlrc. last sl~int! joined 1)y very low rrlen~br:t~lt. 
to first soft ray; roft ilomal Iou, thv rays incrt~axing i r ~  1(.11gth 1);lc.kwartl; tlorsal rays, like those of 
pectoral :tntl anal tinn, all sirnl)lr, unl)ranchetl, fiattenetl in t l~e i r  distal half; anal similar to soft dorsat, 
but 1)eginning and ending a little Itlore posteriorly; it i~ prec.eded h y  a s in~pl t~  short ntrong c11rvt.d 
spine, connected hy rnen~branc with the first ray, ventral,.: very large, their tips reaching t o  or beyonti 
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Cyttomimua stelgis,  new species. l'late 80, Fig. 2. 

Type, a female, 91 mm. long, from Albatross station 4122, near Barbers Point, south shore of 
Oahu, depth 192 to 352 fatlioms; type, No. 51622, IT. S. Nat. Mus. 

Length of head 42 hunclredths of total length without caudal; diameter of eye 19; interort)ital 
width 15; length of snout 15; length of maxillary 2-1; greatest de l~ th  53; least depth of caudal peduncle 
7; length of ~econd  (longest) dorsal spine 17.5; length of pectoral 13. 1). VIII, 23; A. 11, 24. P. 14 (in 
both fins). V. I, 6. Pores in lateral line 53 to 56; branchiostegals 7. 

Body rhornbiform, compressed, deepest below first dorsal spine, the octciput and interorbital space 
depressed and flattened; thoracic region wide and flat, without sc~ites or rnlarged scales; base of dorsal 
ant1 anal fins convex in profile, their outlines mpitlly converging to the very slc.ndcr cand:tl pc~tlr~nrle, 
the vtbritral curve greater than the dorsal; greatest depth of body slightly grcattbr than 4 length to base 
of caudal; least depth of caudal peduncle dia~r~etcr  of eye; head very largr, eye large, inoutli ot)liq~~t., 
with wide cleft, very protractile; interorbital region deeply excavated to recc,ivc. the long prernasillary 
pro(-esse~, whicli terminate above n~itldle of pupil; distance from tip of snout to end of maxillary equal 
to length of snout antl half eye; maxillary bone deeply grooveit longitntli~ially, its tlistal end very 
obliquely truncate ar~tl ernarginate; a wide fold of integurdent, reflected backward from upper lip, 
extends well under the projecting preorbibl, conceals the exposed portion of prtb~naxillary ~pines, ant1 
covers all but the posterior ridge of maxillary l)oiie; teeth minute, broadly cor~ic.;tl or triangular, present 
in very narrow bands (having the width of about 3 teeth) in jaws and on vonler and palatine bones; 
prernaxillary band ceasing a t a  point two-thirds the distance from tip of snout to end of maxillary; pre- 
orbital wide, covering a portion of the premaxillary, the margin undulated, the surface ~narked with 
fine diverging ridges, which end a t  the anterior margin in minute spinelets; the bone is excavated to 
receive 3 wide diverging canah; other bones of suborbital ring are also furiiisheti a t  margin with a 
series of minute spines; mandible deeply grooved, the marginal ridges roughened for a portion of 
their length, each terminating in a strong short spine at  posterior end of hone; preopercle deeply 
grooved, its lower limb and angle minutely serrulate on both the ridges bounding the groove; inter- 
opercle similarly with 2 spinous ridges; opercle with a vertical spinous ridge parallel with its anterior 
margin, but otherwise without strite or spines; interorbital space broad antl flat, its width equal to 
length of snout, one-third length of heatl, its median portion soft and me~~it)ranoos; ~upraorbital rini a 
heavy, bony process, longitudinally grooved, the hounding ridges of groove rough-granular; the outer 
ridge is cat inuous with the posterior orbital rrlargin, tht. inner ritlge extending l)ac*kwartl to I~ase of 
occiput, where it forks to form 4 short, widely tliverging hranc.hes, covering occipital region; all these 
ridges rough-granular; branchiostegal ~netnbranes widely united to for111 a free foltl acrow tht. ibthmus, 
with which they are not united; 1)ranchiostegal rays 7 in number; gill-lamina narrow, inner gill-arc-ti 
with a single series of filaments; gill-rakers short broad plates with roughenrtl  margin^, 8 in nu~rrber 
on horizol~tal limb of anterior arch; pseudo bran chi:^ large. 

Pectorals very small, inserted just below a horizontal line from lower edge of pupil, their longest 
rays eqnaling length of ventral spine; soft rays of ventral fins slightly longer than pectoral, and barely 
reaching first anal spine. Insertion of ventrals vertically below pectorals; pectoral rays like those of 
dorsal and anal fine, expanded and ffattened at  tip, obliquely articulated, all silnple, unbranched; rays of 
ventral and caudal fins profusely forked; first dorsal co~tiposed of 8 spines, of which the second is much 
the longest and much the strongeht, over twice the height of the first spine; from the second, the spines 
decrease regularly in  length and thickness, giving a steeply rounded profile to the fin, the eighth not 
spine-like in  appearance, resembling the rays of the second dorsal, but stiffer and not articulated; all the 
dorsal spines longitudinally grooved or fluted; rays of second dorsal increming in length from the 
first backward to beginning of posterior third, the last rays shortened, hut longer than the anterior 
rays; anal fin similar to soft dorsal, but beginning and er~ding more posteriorly; anal spines 2 in 
number, short, strong, curved, the first longer than the second, the 2 spines joined by membrane, tho 
second spine connected by low membrane to the first soft ray; cautlal with the posterior margin gently 
convex. 

Body completely scaled, except a narrow strip along bases of dorsal and anal fins; cheeks scaled, 
heatl otherwise naked; scales everywhere higher than long, the exposed portions vertically linear, of 
rycloid type, having entire edges and concentric strite, but the exposetl sorfacse rentlered very rough 
by numberlose minute prickles, rnostly arranged in vertical cross-series on each scale; the r o l l g h ~ ~ t  scalt!~ 
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are on caudal peduncle, the series of prickles decreasing in number toward head, t,he scaltls on nape 
and cheeks being largely s~nooth; scales greatly retlucetl in size on nape and on breast and belly, in 4 
oblique rows on cheeks; breast flat, without ridge, no enlarged or carinated plates on breast or belly; 
clorsal and anal fins in narrow scaleless grooves, bonnded by series of enlarged scales, each of which is 
crossed by at1 oblique spinous ridge; 11 or 12 such scales along baae of soft dorsal and anal fins; 
they decrease in size anteriorly along the base of   pi no us dorsal, finally merging into the smaller 
scales of back and nape; lateral line 1 0 s ~  arched than the back, but reacliing axis of body fiwt on 
caudal peduncle; six lengthwise series of scales between lateral line and bme of soft dorsal. 

Color grayish silvery, overlaid with more or less steel-gray, and with some plumbeous streaks and 
markings; a plumbeous 'bar below eye, involving posterior end of mandibles; a narrow plumbeous 
streak along middle of caudal ~wndunc-le, expanding posteriorly to cover whole base of tail; above and 
below this streak the caudal peduncle is flesh-colored, as is also the snout, interorbital region, jaws, 
ant1 l)ranc*hiostegals; spinous dorsal blackish, light a t  baae; other fins whitish, unmarked; narrow 
hlac.kish streaks on supraorbital ridge, diverging from middle of snout to margin of preorbital, on lips 
and a h n g  mandibles. 

Caprornirnus uhhreviatcrs (Hector) is describect and figured by Giinther (Deep-sea Fishes, Chal- 
lenger, 1887,42, P1. S, fig. B) as having smooth scales and naked palate. Antigonia rn1~2lo-i Klnnxinger 
(Sitzung~b. Akad. Wissen. Wien, LXXS, 1880, 380, PI. V, fig. 3) is placed by Giinther in the syn- 
onymy of ccbbrcvirctua, but the author gives no indic-ation of the nature of the scales or of the dentition. 
I n  the original description of C nbbm,iirtus (Hector, Trans. N. Z. Inst., vii, 1875, 239-250) the s a l e s  
are said to be "very narrow and rough." 

Only the type is known. 

Family CHWTODONTID&. 

Chsetodon corallicola Snyder. 

Stations No. 4031, Penguin Bank, ~ o u t h  coast of Oahu, 27 to 28 fathoms; 4032, Penguin Bank, 
soutli coast of Oahu, 27 to 29 fathoms; 4034, I'erlguin Bank, south coast of Oahu, 14 to 28 fathoms. 

Holacan thus  fieheri Snyder. 

Stations No. 3847, off the south coast of Molokai, 23 to 24 fathoms; 3872, channel between Maui 
and Lanai, 32 to 43 fathoms; 3876, channel between Maui and Lanai, 28 to 43 fathoms; 4031, Penguin 
Bank, south c o a ~ t  of Oahu, 27 to 28 fathomu; 4032, Penguin Bank, south coast of Oahu, 27 to 29 
fathoms; 4033, I'enguin Bank, south coast of Oahu, 28 to 29 fathoms; 4034, Penguin Bank, south coast 
of Oahu, 14 to 28 fathoms. 

Family BALISTIDZ. 

Balistes b u r s a  LrtcOphde. 

Station 4032, I'enguin Bank, south coast Oahu Island, 27 to 29 fathoms. 

Family MONACANTHIDS. 

Stephanolepis  spiloeomus (Lay & Bennett). 

Stations NOR. 4147, near Bird Island, 23 to 26 fathoms; 4148, near Rirtl Isllmd, 20 to 33 fathoms; 
4167, near Bird Island, 18 to 20 fathoms. 

Stephanolepis  pr icei  Snyder. 

Station 4021, near Kauai, 286 to 399 fathoms. 
Probably entered the trawl ~riuch nearer the surface than above indicated. 
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Cantherines sandvichensis (1111oy 8~ ( iaitnartl). 

One young specimen taken with tang1r.q a t  station 4183, vicinity of Iiird Island, depth 24 to 40 
fathoms. 

Sides sonlewhat blotched wit11 light and dark, the (lark markings assn~ning form of faint bars on 
heatl, antl at base of clor~al and anal fins; dor~a l  c*ont:~ining 36 rays, anal 82. 

Family CANTHI(;ASTERII)A~. 

Canthigaster  cinctus (Iticliardson). 

Three specimens of this conspicuously c~olorcd s p ~ ( ~ i t ~ ~  wtxrf, tlrcstlgcitl in shallow water aI)ollt tile 
islancls. 

Ilcad -10 Irundrt~tlths o f  tot:~l length withont citrltlnl; tl(~pttr of c8:~utlal pt.tluncle i~irnic~tliak~ly 1)cahilltl 
anal fin 24; Irngth of snout 26; intt,rorl)ital wi(ltlr 10; tlianletcr of orl)it 12; length of gill-slit 7, not 
tlesc*entling to levtxl of lowcr l)t.c*torxl rays; lorigest pc.ctor:tl ray 1.5; htliglrt of tlorsal 17; Icwth of 
cantlal:3l. L). 10; A .  9: 1'. 17. 

Rack cotnpresscd; intt.rorbital H1,ac.r g ~ n t l y  con(-:avtl; upper profile of snout Iongitnt1i11:rlly gerltly 
concave; entire hotly and heatl, except c.xtrernc. tip ant1 lowcr side of sno~lt,  covt~rt~tl wit11 very 
short slender spines; nostril nlinutc, conaiuting of a very short open tal)c, scsarcely discc~rnil)lr witl~out 
the aid of a lens; caudal fin gently convc3u, with the outer ray9 sligtltly 1)roducetl. 

Color in life light olivac-eous; bat.k &ith 4 broad 1)rowniuh I)lack bars tlirt.ctc.tl tlownwarcl ant1 for- 
ward; one corers the back of caudal petluncle save a narrow space inrn~rdiatrly 1)rhintl clorsal fin, antl 
narrows downward,  it^ pointed lower entl below- axis of I~ody and beneath front of dorsal; the sec~ontl 
bar irlclutlex base of tlorsal and an area in front of fin, narrowing to a point 1)clow ~nid(llt. of sides; the 
third bar crosses nape and ends at  upper lirnit of base of pectoral fins; the fourth rovers posterior half 
of interorbital space; upper and lower li~argirrrr of caudal fin browniuh black; snout dusky; the top and 
sides of hca(l ant1 the light ir~tervals between I~ars  covered with light yellow spots (not trlnish, as given 
t ~ y  Vaillant ant1 Sauvagr), \vllic-h arcx 11s11a1l y ron~~dish ,  and s~naller thall pupil; these sonrr~timr~ arrange 
therr~~elveu in lines k)ortlerir~g the dark k):~ra, those about eye frequently coalesce tn form longitudinal 
~treaks,  and thosc on lower ])art of cheeks uiay 1111itr~ to for111 a I(.ngthwit.cx, Inore or lens broken lirica; 
therta may be :t line also bordtsring gill-slit antc.riorly. 

Spccitrlens wrrcb taktbn at thcl following stations: Kos. :jX5O, ofE thta ~011th ('onst o f  hlolokai, 43 to 
66 fathoms; 4071, o f f  the north coast of Mani, 52 to 56 f:ttl~ollis; 4128, vic*inity of Kauai, 68 t o  90 
fathoms. 

Family 0S'SIIACIII)W. 

A r a c a n a  spilonota, now ~l)ec.ies. Fig. 212. 

Type, 94 mm. long, from station 3939, vicair~ity of J.R~H:LII Islarltl, tlepth 50 to I K l  fathoms; type, 
No. ,51630, U. 8. Xat. Mus. 

IIeatl 31 h~~rrdredthw of total Iclrlgth without c.arril,tl; greatest t l ~ p t h  44; greatest witltll (witholrt 
spines) .SO; width of Intrral fact, :38; witlth OF dorsal fave 21 ; Irtlgth of free 1)ortion o f  tail 19; 1(>11gtl1 of 
snout 2-1; witlth over ~lritl(lle of eye9 18; c1iarnctt.r o f  orbit 16;  length of gill-opening.?; longest pecvtoral 
ray 19; longrsst tlor.sal ray 15; longest canclal ray 23. I). 10; A. 9; 1'. 12; C. 11. 

Hotly with 6 ridgc,n, in(-loding a low ritlge on each lateral face; no mid-dorsal or mid-ventral rrest; 
a pair of strong spines near mitldle of clorsal ritlgcbs, and ,z c.orresporltling but urnallcr pair near ~rli(ltlle 
of ventral ridges, both compressrtl a ~ l d  slightly hookt.tl 1)aclkwanl; no other spines on I~o(ly, I)nt a 
sc,rie~ of low promintmces along ventral ridges, which may develop into spines in other 81)ccimens; t l ~ c  
I~otly plates rxh i l~ i t  5 to 7 low ridges radiating fro111 center, c%:rc-h ritlge with a serit.8 of srrlall granu1t.s; 
at)domirlal plates with more prorninrnt ~ranrllrs,  but ~ r ~ n c h  less rough than in A.  tr(3?~f~ota (Iloattnyn); 
free portion of tail urholly invested with small moval)le plates, which cover lateral portions as frrlly :IR 

nplpr or lourc~r ~itles; dorsi1 fac,ta gently (.onvex, interorhitid space strongly c.oncaavt., Uppt'r profile of 
anout perfectly straight; I~remt not gil)l)ons; r,yc.q I,lrgcx, tli(,ir 1lirt111c.tc.r grt,a+thr than distance sc.~)arating 



Sebnstnpistes coloratus, n t s \ v  s l ) t . ( * i c , r .  l p i c .  2.4::. 

ri~le,! ( I ~ I , ~ I I ~ I I : I ~ ~ I I ~  i t 1  :i S I I I : I I I  ~ [ I ~ I I I , ,  t 111 , s ( .  i l l  :I  1lir111*1 l i t ~ t s  \ v i I l t  1 1 1 \ v t \ r  S I I ~ B R I S ( - : I I I I I ~ : I ~  r i ~ l ~ t ~  :IIIII s p i t l c , ;  :L 
I :  I I : I : I I I ~ : I ~  I ,  I : I I  I I t  : I  i t  I r f I : r : l  I ;  I I ~ I ~ ) I ' ~  

~ ) r ~ x o l ) ~ . r ( , l l l : l r  sl'inc> I I I I I ( . I I  11111 I : ~ r ~ ( ~ ? : t ,  i l l  :L ~ l i r ( v . t  l i t l ( 5  \ v i l  I t  ~ I I ~ I O I ~ I I ~ : I ~  riglg~b, :11111 l ) ( ' i ~ r i l ~ c  :I I I I ~ I I I ~ ~ ( '  S I I ~ I I O I I ? :  

1 ~ 1 i r l t  ; ~ t ,  its I ) : I ~ I . ;  s ~ ~ l ~ o ( - ~ i l : ~ r  r i ~ l ~ ' ~ ~  l o \ v  11111 r l ~ : ~ r l ~ .  :\r111 I I I % : I ~ ~ I I ~  :; 111 i t l l 1 t1 ,  ? : l ) i ~ i ( ~ s ;  I I C I I I ~  s1111rt. s t r o 1 1 ~  s1)i11vs 
I I I % I I I \ V  I I I ) ~ I I ~ ~  l ~ r ~ ~ ~ ~ l ) ( ~ r , . ~ ~ l : ~ r  , ~ ] I ~ I I I ~ .  t 1 1 i -  ? : I ~ I Y ) I I C I  110t ~ I I I ; I I I I > ~  tl1:111 tI11,  t I l i 1 , t l ;  ~ ) r r ~ ~ l ~ l ~ i t : l l  \\.it11 t l v o  , S ~ I . I ) I I <  
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fringrq; flap* nlqo prrqrrit on rlierks :~ntl oprrrlrs,  a lo~ ig  1ntrr:il lint., :In11 ~ ( ~ a t t ~ r ( ~ 1  r)n s~n1c.y of t r~l l lk ;  
sny)raorl)it:~l flap long :inti t)rna(l, oftr.11 invi~r(1, rrell:~lly ( 3 ~ f e v ~ ( l i r ~ ~  to  I):lces of 1111(.11al H ~ ) ~ I I C ;  m:t\illary 
nnt c~utclntling t o  l>t.lo\~ ~nitl(llr, of tllv lnrxc, rye,; t re th  v S r y  firirly villifonrr, in :I 1)ro:itl 11:intl in 11rt.- 
r~~axillaric~r,  tt narrow l~ant l  in man~l i l , l c~~ ,  nncl still n:trro\\ r r  I)rnl(l\ on  ~o1nc.r an11 11:tI:ttinchu; I c r ~ ~ t l l  of 
1>nl:ttinr I~arl(l n t w l y  cclllnling ~liarnc~tor of pupil; nrithvr <lit nor I>orc, Ijrhintl fonrtll gill-nrc.11, tll,, 
laminn. of I\ 11ic.h are mnvh rc~dncetl; ~ i l l - r : i k r r~ :  r-hort, rlt*ntlvr, tonillr(l, 7 frrtxly mo\7xl)l<, 011 I~orizontnl 
l imb of antrrinr arc-11. 

Spinons clor~nl evcnly rnlinilrd; t t i i r~l  mltl fifth spines r c l ~ ~ n l ,  f o i ~ r t l ~  n little lnrigrr; rrcbontl n l l ~ l  
spine mnch 1ongf.r ant1 strongrr tlinn thirtl, n l i t f l r  st1ortc.r thnn f t ~ n r t l ~  rlorc.:~l; only :: or 4 of 111(. 1)rca- 
tor:ll my9 l)mnrl~cvl, tile npl>car 2 nn(l tlieb l o ~ v r r  10 nr  1 I silnple: ~~c.c,tornl 1)a-r ilnt pro(-nrrclnt, t he  lowcar 
rnpR 1)nt little thic.kc.nrel :~ncl cbxurrtrvl; Ilpl,rr rays of lo\vcxr tlivisio~i of f i r 1  Iongt~r t11:ln thil otllt~rq; 
vtwtral.: rr%c.l~ing front of anal liri; r en t  ~c~l>:irntc~d fro111 anal fir1 11y n cli-tancac* c 'cln:~l~ngonr-f~)urtl~ 
Irngth of w n t r x l ~ .  

Srnlrs strongly rtrnoi(l 011 ~ i ( l v ~ ,  (-y(:loi(l on I)('IIy, I)ro:~st, ant1 1)rc>prcst,o~ll nrctn, tlrcvc. regions :ill 
mmplrtctly invc~str~l;  n ~ l n : ~ l l  patc.11 of ctcwnitl st.nlvs I ~ c ~ l ~ i l ~ r l  rye  on npl~c-r~rir)c.t r~or t io~ls  of c ~ l ~ t ~ c ~ k s  :unrl 
opt~rc.1c.s; rnllaindrr of 111~:111 wholly sr;~lclrsr. 

Color in  spirit^: I:ppc.r Ilnlf of l)o(ly I:~rzt~ly Ijrigllt rnrr-rcvl or  pru'l~lirli, trnvc,rrcvl 11y :I f1.w irrc~elilnr 
curvet1 lint-s of tl~cb gr:tyish olive. ~ron11(1 c.olor, t11if. c*rosc.illg 1)nc.k I I I I I ~ ~ - r  I:wt rlors:il spin(\,<, one. 1111l1rr 
I:wt snft r:tyc.I; 1owc.r parts nll lizllt gr:lyirli o1ii.c.; ir~tc~rorl~it :~l ,SI':~IY! :r11(1 npprr  11:lrt of I~ r i e l~ l .  rc.11, 
lo\vrr half of i r i ~  yellorvisl~ or  gol~ltw; rc-(I t)lotc.llc~s on c.l~c.c.lis, ol~c~rt.lrs, I)r:~nc.l~i:~l I I I ~ ~ I I I ~ I I ~ : L ~ ~ ~ S  nncl 
roof of 111o11tli; sill(bs of I IC : I (~  S I > I ~ I ( , ~ ~ T I I ~ . Y  \vit,11 l~rigli t  l~ts:~rly l ) l ~ ~ t ( ~ l ~ t ~ s ,  :I, v111:tl1 rr(l s[)ot, or 1)111tl.i1 II('iir 
11:ase of 1)c.c.tor:rl mys; (Inrs:~Is ro(l(lisl~, will1 111nc.11 ~vllitc, ~ ~ i r ~ r ~ t b r ~ t ,  tllc, rc~1 rrlllrt. i n t t ~ r ~ ~ c l  I I ~ ~ : I ~  tllnrgill of 
till, tlrr tips of spinc>r narro\vly \rliitr; a nrinll l ~ l n c l t i ~ l ~  r l~o t  1111 t1hr1ni11:11 ~ ~ r ~ r f i c j r ~  of t t ig l~t l~  10 ni11t11 
(Iorsal slrinrs. 

Spc.c.in1c.n~ \vercS trlkthn :tt at:itionr Sos. ::X4!1, off tl~c- r o ~ ~ t h  r.o:~st of JIr~lok:~i,  -I:: to 73 f:~t, l~(>lll~,  :111(1 
:<X:',O, off tlrrb sonth isonst of .\Tololc;~i, .I:1 to fir; f i~t l~oms.  

Typr,  R? lnm long, from ~ tn t ion  ::'itil, off tilt* uolltll c*r~nut oi \Iolok:~i, tI(~)~tIr l : : l ~  7:; fnttionlr.: ty1)rs, 
No. .il(i:lf;, 1'. S. Sat .  1l11c.. 

ITrarl 52 h ~ ~ n ( l r ~ d t l r q  of tr,tnl lc.n~t11 to 1 ) i t ~ r  of  v:111rl;11: ~ l in~nc tv r  t * f  rlrl~it 1T); \ \ i~lt lr  nt ~ni(lrl11~ 0 1  

int~rork)ital ~11ac.c~ 7 ;  Irngth of q n o ~ t  14: l e ~ 1 1 ~ 1 1 1  of ~lrn\t i l l ;~ry 24; (Ir1>111 of l)o<ly In; [ ( ' ~ u t  (lciptl~ I I ~  c . ~ ~ ~ t l a l  
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~ ) t ~ ~ l n n r l f t  11; longc.st. (fnllrtil) clorml spill? 2 : : ;  c~l(~v1~11t11 111~rs:11 spin(, 1::; t ~ v ~ l f t h  (1nrs:ll fzl>illc, 7 7 ;  IOTIEPS~ .  
fIors:~l ray 2:;; first, :11it11 spi11tb I!!; ~ I ~ C O I I I I  :111:tl spi~it-  !!I{; tI1ir11 :111:11 spi11,1 IS: I O I I ? , , ~ ~ ,  11c~,tor:~l K I ~  :;?; 
lon~c'rt  vcwtcil r:ty 27; I r n ~ t , l ~  of cnr~~lnl  34. 1). I ,  9, I I I I t  to  I ;  1. I 5; I I .  T r ~ l ~ t l ~  
of I:~.tcsr:~l lint, 24 or 25. 

1Tr:vl large, c~on~~)rrsscvl,  ~vit l i  sr~I)vrrti(':ll e'l~rc~ks, rl11111t s l ~ n r t  :In11 high, \vit l~ont prcnrlll:ir 
I r i o ~ .  T11r sl)cv-i(v thus llinrc rloscsIy r(~.st~1111)Ic~s ~ I I C  P I I I X I I  I~riylltly ~0101.1~1 , \ ; ~ I I I I z ~ ( ~ ) ) ~ s ~ ~ s  fro111 t l~, .  
S I I I I~ I I  Swts t l ~ a l ~  it ( I O ( ~ R  otll(lr ul)(vsirs of , v~*~~r l , : r .~~o) ) s iR .  Ot*(-ipit:\l fossn ~ ~ ~ o f l ~ r i ~ t t ' ,  qnxdratc.: a ~liallo\v 
!lit l~(.Io\v t l lr  cLyr: cLyc, I : I I~I . ,  ~ ~ r o ~ i l i l i c ~ r ~ t , ,  s l i r l~ t ly  I:~r?c~r tllnn s l ~ o r ~ t ,  111nrt~ t l~a l i  t\vic.r \vi(l t l~ of ir~tc.ror- 
llit:~l sp:t(~,, \vIiirl~ is  ~ I ( q > l y  (70~~ta :~v( , ,  its t l ~ ~ o r  \vit l~ n pair of ~ I I I , ~ I I S ~ I ~ ( Q I I I ) I I S  ri(lcc>s \v I~ i ( - l~  (In I I O ~  ebross 
1 1 1 1 ~  oc.c.il>it:~l f o ~ s a :  nt o111c.r c.tlcc1 of c.:ic.I~ of l h~>s (>  ri~lpcb:! Ilc>:lr 111i11lll(\ nC i11t(1rorI~it:1l S~I:II.(> is :I 1):lir of 
c .~~r~s l~ i c~~ lo r i s  nlllcaons l>orc,s: prc~or-lll:rr. r~~l)r:~oc*nl:ir, ~>c~stoc~nl:~r,  tylnl):unic., ~ ~ : ~ r i c ) t : ~ l  nntl nl~c-lrnl s1)inc.s 
p r ( ~ c v ~ t ,  ti115 t,y1111)x11i(* 1111pli(-:1t(~11 (:IS :III irrey111:1rity ) in tlicr typt,; 1):lric~t:iI :IIIII  1111rl1:il S I I ~ I I ~ , ~  11ot i l l  :I 

lint! with t l ~ r  otl~rbrs: a ttrolll) of r l ~ ~ n l l  !lri~*kl<-s i r ~ ~ ~ ~ l c ~ ~ l i n t r l y  l)c,l~in~l ~ y t .  or1 :I Irvcl \vit l~ lll)l)cbr rn11 of 
?ill-slit; I ) I ~ I I ~ I I I I  tl~(ss(> a rill:(, t ( b r ~ ~ ~ i ~ ~ : ~ t i ~ ~ c  i l l  :I f zp i~~~b ,  s~irr(wItvl  l)y t11r si~~~ilnrs~~~)r:~~c:~~)~ll:~r ri11g1,:111(1 
spintl; l)c~t\vc~csn t l~e* I :~ t tc>rn~~t l  1111- n~ic.l~:~l H ~ I ~ I I I ~ : \ I I  ~~l)l icl~lc~c-rc~rt  Ibcs:~ri~~q sc~vc~r:~l r111:1ll fzl>ir~c>s: s~ll)oc-r~lltr 
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Spinous dorsal evenly rounded; fourth spine longt,st, eclualing height of soft rays; fifth higher 
than third; second anal spine much longer tllar~ thirtl, and also longer than longest dorsal spine; 
ventrals extending beyond origin of anal; npl)er ~)ecatoral ray ancl the louer 10 rays sitnple, the others 
branched; pectoral not procarrent, sonre of the. s i t ~ ~ p l e  rays of the lower half the longest. 

Scales weakly ctenoid antl son~rlwhat tlrciduo~is 011 sides of l)ody, cyc.loitl on belly, breast, artti 
prepectoral area; a few c-tenoid scales on u1)pt.r part of chcekx and opercltls, the head o t h e r w i ~  scale- 
less; skin of sicles and top of heat1 quite gent~rally coverrd with lt~irlute ~)a~)iil:r,, most of which incalose 
a central pricakle, thest. found even upon scales of htbad. 

Color in  life, snout, upper part of head and lower jaw, ~)nrplish; ~~reoperclc. with a greenish 
 pot; occiput brown, tinged with brassy; Hides of 1)ody ~uottled with lilac, brick-red, vern~ilion, green- 
ish, and pearly ltlrlish white; a whitish streak running fro111 I d l y  oblitlut.ly upward and bac*kwartl to 
dorsal fin; dorsal lrlottled with retl ant1 lilac., parts of it  trar~slncer~t, the tips of th r  spilles usually 
white; candal cloudetl with ven~~il ion,  the 1owc.r part tippet1 with l(.rt~on; anal cloudccl with lakc.-red, 
tipped with lemon; pectoral lake-retl, upper part yellowish olive; ventrals lake-red; throat suffused 
with lilac; belly white. 

Six specimens were securetl, :dl fro111 station :384!). 

Peloropsis, new genus. 

Allied to Scw~~;c.r~opsis, hut with l~eatl ant1 belly closely compressed, the ~)rosilnal half of rostrutrl 
much contracted, the scales all cycloid, the head ~ ~ a k r t l ,  the belly and breast cort11)letcly stanled, tile 
pectoral fin not procumbent 1)elow antl the thirtl tlorsal spine much produced beyond tile otherx. 

Pcloropsis Gilbert, new Renun of Scor]) :~aid ,~  (a3u'liop8) 

Peloropsis xenops, r1t.w specien. Fig. 245. 

Type, 152 mm. long, from station 3872, Avaci Channel, 1)etwrt~n Mnui ant1 Lanai islands, depth 32 
to 43 fathoms; type, No. 51604, U. 8. Nat. Mus. 

Head 47 hundredths of length from tip of snout to hme of caudal; greatest depth 46; least depth 
of caudal peduncle 12; greatest thickness 22; diameter of orbit 9; interorbital width 5.5; length o f .  
snout 18; thickness of baeal portion of rostruln 8.6; length of nlaxillary 23; length of longest (third) 
dorsal spine 35; fourth spine 25; eleventh spine 11; twelfth spine 14; longclst soft dorsal ray 18; first 
anal spine 12; secontl anal spine 22; thirtl anal spine 21; 11ighwt anal ray 27; length of caudal 33; 
pectoral 34; ventral 29. D. Y I I ,  9, the layt ray (.left to b a ~ r  :111d appearing like 2 rays; A. 111, 5, the last 
ray cleft to base; P. 18. T111)t.s of lateral lir~c) 1)earinp 110 defiliite relation to tflc. scales, 23 in rlun~ber; 
scales in irregular ~eriea, at)orit i 0  vertical row* a b o ~  lateral lintb. 

Body everywhere c.losrly compressed, grcsattbst witlth (at  ol~c~rcles) sc*arrely half thc dep t l~ ;  region 
between eyes and ~~os t r i l s  uniforn~ly contractetl and cornpressed to ;L Inere keel, snout in front and the  
interorbital behind abruptly witlent~l; the interor1)ital space very d(,e~)ly char~nel~~tl ,  witl~out ridges, 
its witlth but little rriore than half diali~etcr of eye; occ-il~ital rr.pion nluch contractrcl il~~niediately 
behind orbits, upper half of Orbital rim pron~inently t~levatetl and separated front rest of head; naval 
spines small; low preocular, rupraoc*ular, and postocular spines l)rtbse~~t, arid a hiall conlprc,ssed parieto- 
not-ha1 ridge, csonsistir~g of 2 fused spines; oc-ciput wit11 a cluadranpular depression a little below level 
of interorbital groove, separatcd from this and other acljac,ent rt,gions by low ridges; a pair of shallow 
cup-like depressions on sides of interor1)ital vpace helow that portion of supraorbital rim which lies 
between supraocular and postocular spines; a brnall and a large supraocular  pine, and one behint1 
rnicldle of orbit; a wide excavated space intervenes b e t ~ e e r l  orbit ancl kuboc~~lar ritlgr, whicll bears a 
series of 4 low spines directed backward; the ridge joins 1)reoperc~le n t d y  rrridway 1)etwcm first and 
second preopercular spines, which are short, triangular, equal irl l t~ngt l~ ;  a shorter third preoPercular 
spine preeent, and a  light protuberance rrpre~enting fourth spine; n~argin of 1)reork)ital with 2 sn~al l  
lobes, each provided with an indistinct spinocts point; hcatl, bocly, and fins well furnislled with cuta- 
neous flaps; on head they occnpy the usual positionp, in connection ~ i t h  nasal tube, supraocular and 
preocular spines, lobes of preorhital, antl ~rlaxillary ant1 rnantliblr; on sides, the largest flaps are along 
lateral line, smaller ones being variously scattered; 1)roacl flaps are attached to tips of anterior dorsal 
spines; smaller flaps ant1 filaments scattered over dorsal anal petatoral fills; 1nandil)lc~ ])rotrnding 
beyond snout, itR tip with a short symphyseal knob; maxillary very broad, reaching a vertical dightly 



Helicolenus rufescens, I I I ~ ~  rpc*c.icss. 1;ig. 24;. 
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pc11nnc.l~ 10: longest (t,llirrl) (lon.:iI spir~c? 21; ( ~ I e v ~ r i t l ~  c1ors:~l 1l11ines 9; t\vrlfth clor~al spine 1 3 ;  longcbst, 
(lor1;:~l ray 17; first :trral sl~ine* 7; rrcwr~d anal spine "'2; t , l~ inl  :ln:il ~ l ) i r ~ o  1.5; longr'st. l)c,c-tor:~l ray :{I ; 
lon.rr.st vcantrxl my 25. I ) .  s lr ,  !); lnst r:ty clivi(le~t1 to ha~c.; .\. 1x1, 5 ;  1'. 1s. T'orcs of I:~tc.ral lint. 25 or  
2(;; vertical ro\ru of sc*:rl(.* :111o\ (. lateral l i l ~ r  albnnt 52. 

lCyc I:~rge, ~ I K L I ,  lonrrer tl1~11 "nolit; interorl)itnl .;lracct vvry narrcnv. I P Q ~  tlran cliarnc,tc,r elf  
popil, iIre1)ly concarp; oc.c8ipnt g n ~ t l y  c.nncavcX, \\ithont pit nr any  ~ l ~ t ~ c - i a l  clcxl~rcb*uion; oc*a*ipitrll al~cl 
supmorl)ital r-11inr.q forrnillg n, ~ i n g l c  st.ritq, xll t h r  ~ p i n ~ q  lying ill :L stmigltt lirle, or  t11r tv~lillanic. 
spin(, very 1;li.rlltly tliu1)lncrtl tn tllc. uitlt.; spineq xll low b u t  strong; ~)rt.oc*i~lar ~1)ii lc~ qP[) : l r~t~fI  1)y x 
\virlc. intc.r\al from :; c.louc~ly :~pproyirn:~trt l  r1vc.r 1,octrrior pxrt of cbyc', ttlf..c1 fc~llo\!c.d 1))' oc.t.ipital :mcl 
nric.lral slrineq; nc.t-illit:ll ritlgr allort; t\vo strong unl~r:trc~i~plll;~r ppint.~, : ~ n d  2 or  2 < l ) i r l c i ~  in front of 
tlre~r. i~r~rrrr~tli:~tc~ly I>rl~intl c~ r l~ i t ,  ant. of t l ~ r  1:tttc.r terlninatirlg a \vrll-cl(>fillc-tl ritlgc.; infmor1rit:~l ritlpl 
wc.11-dc~fir~c*el, 11rnrin.r :I l o \ \  spinru, i r ~  tlirrvt l inr with t l ir  nppcrrl~oct nntl strnll.rr"t ~ ) r ~ o ~ ) c ~ r c ~ ~ i I a r  ~ l ) i ~ r e ~ ,  
whi(8l1 I)c.:tr.: a cr~~;llli,r nrlr nt itu 1)aucb; l ~ r l o ~ v  thi.; 4 UIII:III I ) r~nTlc~rc '~~l i~r  q~)il irr  (lir~~('tt,cl hxcaltn-nrtl, th(b 
ut~c.trr~tl sllortr>r t11:111 tl~cb tliirtl; lllnrgin of l~roor l~i ta l  1)c.nrirlg 2 ~ t r o ~ ~ g  sl)ir~('u (lir('(-ttsd ~ I ( I \ T I I \ \ . : I ~ ~  tin11 
11a(>k\\ xr11; II:I.:I~ upi11c.q U I ~ I : L ~ ~ .  Sliort rlarrnlv fl:~l)q, ~ l e ~ i i ~ l l y  fring(*d llth:tr 1 1 1 1 " ~  ( ~ ( , c . l l Y  it. f f ~ I l ( l \ \  5 .  f~rlt, 
or1 nntcbrior ~i :~<nl  trlllc., a r ~ f l  one t. I ( - I I  on prc,oc-nlnr, ullprnocnlar, ant1 1rnriclt:~I rl~inc~q, t he  1rr~orI1it:~l 

11irmhrnr1r)111; vnof. 
In .iff., I)lotcl~rtl wit11 I)ricllt vc~rrnilinri ant1 ylrirrly wl~itc-, thrb wliitr 111ost c r~ r~s l~ ic .~~ons  or1 lirrs 

nnrl irl axil of  p~(.tor:~Is; sorr11~ 1l11?1;y I)ro\vnir.t~ slrc.c.ks ilrl(l ~lrottlirlgs rc.:~ttc~n~tl on hr)i-ly, : I I I ( ~  oil rlors:cI. 
I ,  I t o r  f i n  I,inin.r n~cml)ranc~s o f  nrnutll, gill-cavity, nn(l I)otly c-nvity ~vl~itc.. 
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:I st~t.on(l snr:lllrr slrtvilnc'l~ ( 7 8  111111. Iollg) \V:IR tnl(~11 : ~ 1  st:itinll 407-1, off 11ortll const of ?l:~ni, tlc.pth 
7 I 5 : I ~ ~ I I I I I I H .  It. tliff~trs t .ons l ) ic .nr~~~~ly  i l l  I(,nqtl~ of tl~c. s1111morl)itnl t t ~ ~ ~ t : ~ t . l c ,  \vllic.Il ( . s ~ ( ~ I I I ~ H  

I I ~ I I I I  I I I I I  i s  ' I  t o r :  i s  I I t i  I I I  t i  I i 1 1 1  TII(S ~ ~ ) ( ~ t ' i ( * s  is 
I - l o r ~ ~ l y  rt~I:~ttvl to I > O I I / ~ I I ~ I S  .s/I;/;.s/;~I.s, ~I~-,qt.ril~tvl fro111 yo1111g ~ I ) ( ~ C ~ I I I P I I R  011ly. It, I I I : I , ~  \v(.ll Ijc t l~a t ,  :1111iIts 
(I[  tllc. 1:ittc'r I I : IV(>  rorllcl i)i t l ; ~  l~tv.tor:~l r:t!.s fo r l i~d ,  i l l  \vhic.l~ ( m e  1-llr! spcr i t .~  \vonltl IN! ~.c.lrrrc!tl 
to  t l ~ t *  gtBr1~~s I ~ ~ , / ; I ~ I ~ / I , I I ~ I . S ,  \vIli(~11 i~ of t1011l)tf11l v:lIi(lity. 

Only 2 s1)1v,in1tws ol)t:~incvl. 

Pontinus spilistius, n c v  s~)t\(-irs. Fig. 2.17. 

'l'y1111, !I0 ~ I I I I I .  lotic, fro111 stntioli .1077, off ill? 110rt11  nut, of 3lnni, tlt~1)tIl !l!l tn 106 I : ~ ~ ~ I I - I I I I P :  tyl)tb, 
KO. . 5 l l ; , l 4 ,  T 7 .  s. S:tt. IT11s. 

l l t ~ : ~ ~ I  47 ll11111lrt.11tl1~ (,I' tot:~l l(~11ct11 10 l~aso  of r:i~itlal; ( l i : i~n (~ t~>r  of orl)it 12; ~ v i ~ l t l ~  : ~ t  : l~ i~l t l l t~  or 
inlt tr~~rI>it :~l  sll:lcsl. 4 :  11~11gtl1 01' s11o11t 1 3 :  1~1lvtI1 nf 111:1xiIl:1ry 21 : 11tll1tl1 o f  1111fly 3;; 11,:1st ,1(11>t11 o r  

t'~1111:lI I I I V ~ I I I I I - I I '  1 I ;  I I I I I ~ ' s ~  ( th in l \  (lor%il F ~ ~ I I P  l(;; t ' I ( v t ~ ~ ~ t h  tlors:11 sllitl(' H; t\vt>lftlr rlors:ll rl1i111, 12; 
I I I I I ~ I Y I  (1ors:lI ray 17; fii.51 :11ia1 S I I ~ I I I ~  6.5; H ( ~ I > I ) I I I I  : I I I : I~ S ~ ~ I I C  I!); tIlir11 :111al S I I ~ I I I ~  15: I I I I I ~ I \ S ~ ,  ~ ~ t ~ t ~ t o r a l  
I I :  1 1 t r 1 1  y 5 I). s t r ,  10, 1:l.t. r.t!.fli\-i~l(xtl to  Ir:tst~; .\. TIT, 5, last ray tli\~itl(vl: 1'. 17. 
I'or(5s ill 1:tttbr:iI Iil l(!  2.1 or  "5; ~(:rticbnl romr of ecb:il~,s rtl)o~,t~ l:lt,t'ral lirlc! 55. 
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band on palatines; hranchiostegals 7, the anterior concealed; pmeuc1oi)ranchi:u large; gill-rakers 
clavate, toothed, short, about one-third dia~nilter of pupil, 9 present on horizontal li1111) oE anterior 
arch; :t narrow slit behind fourth gill-arch; scales on cheeks 1no.vtly srriooth, those on opercalem ant1 
occiput strongly ctenoid; interorbital space, snout, lnorlth parts, and lower side of head largely naked. 

Spinoris dorsal very low, rounded, the last spine much longer than the precetling spines; f rst anal 
spine very short, the recond longer and stronger than the third, or than any of the dorsal spines; peca- 
torals reaching vertical from third anal spine; all the rays sirnplr in the typc', the lower thickened, 
with projecting tips, the longest rays just below niitltlle of fin; ventral fins extending a little beyond 
vent, which is diatant from front of anal slightly Inore than one-third length of rentrals. 

Scales ~notlrratcly ctenoid, those on breast, prepectoral area, and abdomen s~nooth; tubes forniing 
lateral line rnenibranous. 

Color, reddish, with clusky niottlings along back, and lighter or rtltIdish blotc~lies at base of dorsal 
fin; a broad light rt.ddish bar on tail; snout ant1 top of head finely speckled with olive-brown; a black 
spot between stbventll and tenth dorsal mpines, and sn1a1l (lark spots at  base of some of the ~ p i l t l l ~  aricl 
rays; two small dark spots dividing base of pectoral fin illto thirds; ~nouth  a11c1 gill-cavity .\\ hite. 

The s ~ ~ c i e s  was taken a t  stations No. 40i7, off the north coast of Maui, 99 to 106 fathouis, and 
4098, off the nortli coaet of Maui, 95 to 152 fathonis. 

Setarches remiger (Gilbert h Cranier). 

ria in otticr s~~ec ics  of ~C~,tnrdieu, the lateral line is a very broatl membranous tul)e overlying t t ~ c  
scalra. There are 25 or 26 seg~rientv of this tube corresponding to thta sensory pal)ill:i~. I n  young 
s~'t.ci~ttens all the pectoral rays are s i~n~) le ,  but in atlults all are forked exce1)t tlie upper 2 and the 
lower 5 or t i  rays. The lower undivided rays are somewhat thickened. 

Thc following details correct those given in the original description: Snout much longer than 
diameter ol orbit; two lower preorular spines srrialler than tlie otherm, but well de\relopecl; width of 
dilated end of nlaxillary contained 14  in diameter of orbit; a narrow band (or a sirlgle seriee) of niinr~te 
teeth along entire length of palatines; ventral fins extending but 3 distance from their base to vent; 
caudal fin truncate, with rounded angles; five heavy pyloric cxsca; poendobranchite well developed. 

The species was taken a t  the following stations: NOH. 3865, Pailolo Channel, 256 to 283 fathoins; 
3867, Pailolo Channel, 284 to 290 fathorris; 3883, Pailolo Channel, 277 to 284 fathoms; 3884, I'ailolo 
Channel, 284 to 290 fathonis; 3898, Pailolo Channel, 258 to 2F4 fathoms; 3899, Pailolo Chanriel, 283 to 
284 fathonir; 3925, off the oouth c o a ~ t  of Oahu, 299 to :32:3 fathontm; i39-12, vic.initg of Idayran, 146 to 22% 
fatltoms; 3943, vicinity of J,ayran, 100 to 222 fathonis; 3947, vicinity of I,aysan, 97 to I!)!) fa tho~~is;  
4058, off the northeast coast of llawaii, 190 to 1!)T, fathonis; 4082, off the north voast of & h i ,  220 to 

. 238 fathoms; 4122, off tlie southwest coast of Oahu, 192 to 352 fathorns; 4132, vicinity of Kauai, 257 to 
312 fathorns. 
Scorpzna T~nhigcru (iilbcrt & Crnmer, Proc. U. H. Nnt. hlns. XIX, 1897, 418, pl. XI.. 

Plectrogenium, new genus. 

Relate(1 to SeOaalose~t~un, hnt ~ n u c h  niore slentfer, with ))road head, the witlth of which equals tllc 
depth, ant1 with dorsal fin divitletl to base; second anal apine longer and strongc.r th:tri third; p rc tor~ l  
riotchetl, its u1)pt.r portion corlrsi,s.tirig of forked rays, thc lower unl)r:lnchc~tl, some of t h e n ~  c,longatt-, form- 
ing a projecting lobe; scales large and strongly ctenoid, covering heacl an11 pet-toral fins; no occipital 
pit; interorbital region flattish; a series of very strong spines along aides of head. 
I'lccl~ogenium Gilbert, new gcnuv of Scorpznids ( n a n u n ~ ) .  

Plectrogenium nanum, new species. Fig. 248. 

Type, 70 mm. long, from station 4082, off north coast of Maui, depth 220 to 238 fathoms; typo No. 
51598, U. R. Nat. ,Ilus. 

Length of head 40 hundredth8 of total length without coaudal; depth of head at  occiput 22; greatest 
width of heat1 (withont spines) 26; tlia~r~eter of eye 15; width of ~niddle of interorbital space 8; length 
o f  snout 10; length of niaxillary 12; greatest depth of 1)ody 25; least depth of caudal petlrlncle 9; length 
of caudal peduncle from bme of laat anal ray 27; longeat (fourth) doraal spine 16; scc.ond, anal spine 16; 
third anal spine 12; longest pec'toral ray 25; longtwt ventral ray 2'2. D. x-11, 7; 8. 111, 5; 1'. 23. Scales 
in lateral line 28 or 29, 24 beries above lateral line, 7 series between lateral linch ant1 vent. 
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Trenianotus citrinellus, new specics. Plate 81. 

Type, 60 mm. long, from station 3849, off the south coast of Molokai, depth 43 to 73 fathoms; 
type, No. 51634,'U. S. Nat. Mus. 

Head 43 hundredths of total length to base of caudal; depth 54; tlepth of caudal pedunc.le 13; 
greatest thickneas (at opercbles) 14; length of snout 15; diameter of orbit 10; length of maxillary 20; 
interorbital width 6; first dorsal spine 23; second dorsal spine 35; longest (third) dorsal spine 37; 
lawt dorsal spine 25; firet dorsal ray 30; longest dorsal ray 33; last dornal ray 19; first anal wpine 12; 
necond anal spine 20; third anal spine 23; longest anal ray 28; longest cautlal ray 35; longest pectoral 
ray 44; longest ventral ray 28. D. XII, 10; A. 111, 6; 1'. 14; V. I, 5. 

Body clowly ant1 everywhere about equally cornpreserd; head scarcely witler, with vertical sides; 
thy(. irnmediately below upper profile; orbital rim e1evatt.d; i11terorI)ital space gently concave; tlirc~c~ 
whort but strong spines on ~upraorhital rim, the posterior the longer; two short strong spines on eat-h 
nidr of occiput, one external antl a little posterior to the other; two str~all weak sn~)rascapular spines; 
opercle with 2 weak curvecl and diverging ritlgrs, each ending in a weak spinonn point; prc.operclt1 
with 2 srnall triangular  pines above angle, and a very small one I~elow; preorbital crossed by 3 low 
rid*, which intersect at a common point, one running clownward antl forward from orbit and parallrl 
with upper contour of snout, the second forming the anterior continuation of the ~ubor1)ital ridge, 
the third intersecting the second nearly at a right angle, each ridge ending in an inconspicuous spinons 
point; nasal spinew strong, closely approximate; a pair of vcry large srlpraor1)ital flaps reaching, 
when depressed, to base of first dorsal spine, each long and narrow, with its margin sparriely fringed; 
a large fringed cirrus arising from posterior margin of anterior nostril, whirh is ill a short brc~ad tube; 
when depressed, the nasal cirrus reaches to or beyond vertical from front of pupil; posterior nostril 
an oblong pore, close behind anterior; a short pedunc-ulate flap on each side of tip of snout; a series of 
3 long slender simple filaments on mid-gular line; a series of similar filaments along mandible; mouth 
very oblique, mandible included; maxillary broad, not slipping under preorbital, reaching a vertic-a1 
from front of pupil; teeth villiform and very small, in narrow bands in jaws; a few slight asperiticxw on 
vomer; palatines toothless; branchiostegal membranee moderately joined across throat, and free from 
isthmus; branchiostegal rays 7; pseudobranchip large; gills 33, no slit behind last arch; gill-rakers 
rrpresented by srnall spinous tubercles on ail the arches. 

First doraal spine inserted over posterior edge of orbit, equaling in length the next to the last 
spine, and two-thirds the length of the third; third spine a trifle longer than seconcl, and the 1ori~e:c~t 
in doreal fin; twelfth spine a little longer than the eleventh antl obviounly shorter tliari the sllccc.r,ling 
ray; membrane from last dorsal ray joining caudal fin so as to include basal third of ncc-oncl ray; first 
ray short and entirely included; last dorsal ray cleft to base; anal spines regularly gmdnated, the 
third equaling in length the first tlor~al spine; last anal ray cleft to base; pectoral fin long atit1 narrow, 
the width of its base about one-third its length, the tips of the longest rays reaching a vertical frorn 
niiddle of anal fin (on right side, fin of left side still longer) ; ventral spine inserted vertically below 
upper pectoral ray, somewhat in advance of the lower, the pectoral base curved downward and 
backward; third ventral ray longest, failing to reach front of anal by lrss than one-tenth its own 
length; inner ventral ray attached by membrane to sides of abdomen; caudal fin rounded. With the 
exception of the last dorsal and anal rays, which are forked to extreme bme (better, perhaps, to be 
c-onsidered 2 rays in each case, springing from the same basal), all the rays of the vertical fins simple; 
second, third, and fourth ventral rays forked for a short distance near their tips, all other ventral rays 
and all pertoral rays simple. 

Scales srnall, irregular, very thin, scarcely imbricated, their outlines not to be made out until the 
wkin is (fried, appearing cycloid, but each bearing at its free edge a short wpine, projecting at an angle 
with surface of scale; on sides of head scales are reduced to small s~aat~re t l  prickles; tubes of lateral 
line 22 in number bearing no relation to the scales; lateral line straight, oblique, not curved, pnrallel 
with outline of back; no cirri along course of lateral line; basal half of pectoral fin bearing  mall scales, 
each fnrnished with a minute prickle. 

Color lemon-yellow, clouded with pale brownish; fins darker; doraal and vandal with reddish 
brown tinge; a few minute pearly spots widely scattered on sitles of head and anterior part of body 
and on pectoral fin, a small spot of the same color crossing each pectoral ray near its tip. 

One specimen only was obtained. 
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The species of Zmianotua have been very insufficiently described and figured. I t  is by no means 
evident that all the specimens listed as Tzninnotua triacanlhus LacBp&de are conspecific. Giinther's 2 
figures (Fische der Siidsee, I, pl. 57, figs. A & B) differ widely in other respects besides color, and 
nlust, if correct, represent more than one species. I t  is impossible to identify T. citrinellus with any of 
these, or with T. garretti Giinther, the latter from the Hawaiian Islands and described from a colortd 
drawing only. It is represented with very broad, short pectorals, strong cephalic spines, and very 
short anal spines, and differs in many other important details in addition to the color. 

Dendrochirus barberi Steindachner. 

One young specimen from station 3849, off the south coast of Molokai, depth 43 to 73 fathoms. 

Family BEMBRIDiE. 

Bembradium, new genus. 

Related to Przratrrchemhras, from which it differs in having much larger scales, a lateral line running 
near mitldle of body (as in Ilrntbracr), not parallel with the bark, and a short mandible inc!ncIecl within 
the u p p ~  'r j aw. 

Rrmb?-dCrn Qllbezt, new genun of Bembriw (roseurn). , 
Bembradium roseum, new species. Plate 82.a 

Type, 90 mm. long, from station 3859, Pail010 Channel, depth 138 fathoms; type, No. 51617, 
U. S. Nat. Mus. 

Head 40 hundredths of total length without caudal; depth 18; width of snout 14; length of snout 
13 (to front of eyeball); eye 11; interorbital width 2; maxillary 18. D. IX-12; A. 11; V. I, 5; P. 25. 
Lateral line 28; 34 horizontal series of scales above lateral line. 

Body elongate, gently compressed along dorsal region; head narrow, depressed, with long snout; 
lower profile perfectly straight from tip of snout to tail, upper profile gently and evenly curved, highest 
under spinous tlorsal; mouth horizontal, lower jaw shorter than upper and included within it when 

. the mouth is closed, maxillary reaching slightly beyond front of pupil; teeth uniformly minute, 
forming narrow bands in jaws and on vonler and palatine bones; interorbital space a very narrow 
groove, the raised margins of which are minutely serrate with backwardly directed teeth; they are 
nearly parallel, diverging gently forward and continuing to middle of length of snout, and diverging 
posteriorly more rapidly, not continuing behind line of orbits; a strong triangular backwardly directed 
spine immediately in front of orbit and behind posterior nostril; nasal bones curved, channeled, the 
raised margins with uniform small teeth directed backward; a low ridge traversing cheeks from 
preorbital to upper portion of preopercle, passing anteriorly to the inner side of a low sharp ridge 
which runs the length of the preorbital; suborbital ridge rising posteriorly, almost uniformly serrate 
with backwardly directed teeth, 18 to 20 in number, a few of the pmterior teeth only becoming 
slightly larger; where the suborbital ridge joins the preopercle the margin of the latter is abruptly 
produced to form a sharp triangular prominence which bears a double spine hut little larger than the 
last of the suborbital series; below this, the margin of the preopercle bears 3 or 4 small spinous points, 
confined to the region above the angle; opercle with 2 curved diverging ridges, ending eac.11 in a spine; 
upper rib curving around a thinner semicircular portion of membrane at upper end of opercrllar flap; 
seen from above, this has a pore-like appearance, and functions as does the pore in ('alli~n~rnua; top 
of head with short ridges ending in spines, an occipital pair, one behind each eye, and 2 pairs on 
post-temporals; gill-openinga widely cleft, the membranes wholly free from each other; gills 34, the 
1anin:e very narrow; a wide slit behind last gill-arch; gill-rakers short but strong, the longest about ) 
diameter of pupil, decr~wing in length anteriorly from angle of arch; 6 on horizontal limb of outer 
arch, the anterior 1 or 2 rudimentary and immovable; branchiostegal rays 7. 

First dorsal short, of sharp moderately strong spines, the third spine longeat, 16 hundredths of 
length to ba4e of raudal; base of first dorsal 19; base of serond dorsal 30; Bpace between dorsals 2; 
flrst ray of soft d o m l  simple, all the other rays forked for distal third or fourth of their length, 

-- 
aBy error labeled Bembmdlum roenls on plate. 
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last ray split to base; anal base 27 hundrctlths of lengtli; first 3 anal rays simple, others forkecl near 
tips, the last divided to hasr; none of the lower pectoral rays ~nodifietl; sonie of the upptAr rays 
longest, 24 handretiths of length; lower rays progressively shorttmed, the base obliquely procurrent; 
a few of the longer mitltlle rays forked, but most of thern si~nplc; ventral fins inserted slightly in 
advance of lower base of pectorals; ventral spine strong, half the Ietlgth of the third ray, which is the 
longest, 17 huntlredths of length; all ventral rays forkctl; caudal truncate or slightly rountlrd, the 
rays all forked, except the shortenc.d procnrrent rays a t  upper antl lower rnargins of the fin. 

Scales very large, those ahove lateral line in series parallel with the back; sctales rnarked with very 
fine conce~ttric lines having their center near the free margin; they hnvca no radiating strip, 1)nt 
tltc free nlargin is tlenwly beset with short spir1c.c; st>alrs thns not of the normal ty[)c, havirtg thca 
~)ectination ctenoid antl the concentric rings cycloid, though the centtlr of the rings is again :Jmornlal 
in porition; scales below lateral line mu(-h stnaller than those on l)ack, and I)c,co~rling still srn:~llt.r 
on Itclly and breast, wherc their rnargins are rnostly entire; chr~elru, opc.rcle+, ancl ocbc.ipnt sc;~lrcl, 
sriout and jaws nak(.tl; small scales also covering bases of 1-autlal and ~rrctoral fins; Iatc.ral linc 
dc.sctmcling in a curve to nriddle of sides, whic-It it reaches nntler rnitltlle of soft tlorsal. 

Color in life, rt.cldin11 at)ovfl, over an olive gronnd; belly whitish; the rcd color intensified on 
c-hreks, on opercles, in a blotch under spinous dorsi~l, one untler soft tlorral antl one on c~iiudal pcdurtcle; 
soft dorsal and.csaudal barred with retl, ant1 translucent, anal and spinnus tlorwl nniforlll red; pectorxl~ 
market1 with irregular red blotches; ventrals silvery, tinged with red. 

111 the (lotype, 86 mm. long, from the same locality, there arc. 29 scales in the I;ltc.r:tl linc., ant1 24 
rays ill t~at-h pectoral fin. No other differences have I)een detected. 

Only 2 r~~ecirriens secured. 

Family PERISTEDIIDK. 

Peristedion hians Gilbert R: Cramer. 

Frequently taken in depths of 225 to 350 fathoms, hat  never in large nnmhcrs. The following 
tletnils rnay be adtled to the original description: I ~ n g t h  of heat1 cbontainrtl 2.65 to 2.75 timer in length. 
Of 10 spec-itnens exarnined as to fin rays, 7 have I). YII, 21, A .  21; 2 spr.cimens have D. vrI, 21, A. 22; 
1 has 1). vrr, 22; A. 22. Last tlorsal spine attached by ~nrrnbranc. to first soft ray, tht, not(-11 betwren 
the 2 apparclntly deepest in adnlt?. First 5 or 6 plates acco~npanying lateral line forming a ul~ort 
convex curve above pec.torals. Mandibular joint opposite, or slightly in advance of, anterior thirtl 
of orbit; spinnus plates on mandibular rami compressed, attachecl by their edge; gill-rakers 4 4 22 in 
number, 2 or 3 a t  either end of series reduc-ell to soft papillic; X very short thick pyloric c.:rac-a; ovaries 
united ~)osteriorly. The stomach contains the remains of small cSrustaceans, together with ~niich that 
is nnitlentifiable. 

Color in life dull reddish, young with muc*h dusky marking, which is especially dcveloped along 
margins of plates on head and body Atlults nearly uniform clear red. Spinons tlorsal black; pectorals 
black, narrowly margined with white in young, in adults dusky in clistal half only. 

I n  young specimens, the lateral ~nargins of the heat1 show i~snally 2 ~)rojcctions wltich disappear 
with age, one below anterior border of orbit, the other 1)elow posterior 1)order; all the. spines of the 
head are much higher in the young, the interorbital spacat. appearing rnorc dccply vonc-ave. Immedi- 
ately ahove the long preopercular  pine, there ctevelops IISII:LIIY in oltler iridivitluals a slentler spine 
directed npwartl antl backward. 

The species was taken a t  the following stations: NOS. 3839, off the sonth coast of Molokai, 259 to 
286 fathoms; 3867, Pailolo Channel, 284 to 290 fatl~orns; 3911, off the sonth coast of Oahu, 334 to 337 
fatholns; 3912, off the sonth comt of Oahu, 310 to 334 fat horn^; :$!ll7, off thc south coast of Oahn, 294 
to 330 fathoms; 3919, off the sooth csoast of Oahu, 220 to 257 fathoms; :3020, off the sonth coast of 
Oaltu, 265 to 280 fathoms; 3988, vicinity of Kanai, 185 to 489 fathorns; 4001, rivinity of Iiauai, 230 to 
277 fathoms; 4085, off the north coast of Maui, 267 to 283 fathoms; 4122, off the sontlrwest coast of 
Oahu, 192 to 352 fathoms; 4130, vicainity of Kauai, 283 to 309 fathoms; 41R2, vitainity of Kauai, 257 to 
312 fatl~onrs; 4134, vicinity of Kanai, 225 to 334 fathornw; 4136, vic,ir~ity of Kauiti, 294 to 352 fathorns. 

Pcristedion lriul~a Gilbert & Cramer, Pro(,. U. 8. Nat. Mux. XIX, 1897, 419, yl. XLI, figs. 1, 2. 
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Peristedion engyceros (Giint,hcr). 

This species has been known hitherto only from the type, which ronuisted of fragments of a dried 
spec-imen sent from the Hawaiian Idands to the British Museum. The investigations of the Albatross 
have now shown it to be abundant about the islands on sandy bottom at depths of 150 to 250 fathoms, 
about 60 specimens being secured at 17 stations. The following description is bayed upon this 
material. 

Length of head, ~neaaured from front of pre~riaxillaries to opercular n~ag in ,  2.6 in length from 
front of premaxillaries to base of caudal; depth 5.75; greatest width of head 3.85. 1). VII, 20 (rarely 
21); A. 20; P. 14 4 2. 

The species differs strikingly fro111 1'. hianx in the shape of the rostral processes, which are very 
slender, parallel, of nearly equal width throughout; thedistance between them equals their length, and 
is about half length of snout without them; width of the snout opposite anterior nostril equal to 
its length; interorbital space deeply cnoncxve, with a median groove, which widens posteriorly; a small 
postocular spine, a much stronger spine at end of occipital ridges, and s~nall spines at end of paroccipital 
opercular crests; upper orbital rim spinulose along ita entire length; in the young are usually 2 preor- 
bital spines which disappear in adults; behind snout, the lateral margins of head are expanded to form 
a thin knife-edge, which leads to the long preopercular spine; the anterior limit of the expanded edge 
marked byaprojectingspine, to the bmeof which runs a vertical ridge from front of eye and an oblique 
ridge from mi,ddle of lower orbital margin; all the plates of the head lr~inutely prickly; on ~lledian por- 
tion of snout 6 or 8 stronger hooked spines, distributed on the rostral ridges; interorbital width 0.65 
diameter of eye, which is contained 4.4 times in head; ~)relnaxillaries protruding beyond ~nandible for a 
distance equal to 0.2 length of head; length of maxillary contained 2.3 times in head, and equal to the 
greatest external width at angles of mouth; the large barbel, wl~en laid back, extending to base of "en- 
tral fins; along its anterior n~argin it bears a series of srnaller barbels, mostly arranged in 1)aira; seven 
barbels, sirnilar to these srnaller ones, ocbc-urring on each side of symphysis, on lower lip and adjacent 
portions of mandible; the most posterior of these, on the mandible, is always paired; mouth toothless; 
gill-rakera 5 + 16 or 17, the terminal ones reprenented by papill%; spinous dorsal joined to soft d o m l  
at, extreme base; pectorals long, reaching fifteenth plate along lateral line, length of upper ray equaling 
(listanre from tip of snout to front of pupil; upper free ray contained 2.25 times in head. 

Dorsal series of plates with strong backwardly-hooked spines which decrease in size posteriorly, 
almost disappearing on caudal pednncle; behind these 2 ~novable spines along base of upper caudal 
lobe; the upper lateral series of plates accompanies the lateral line, which opens externally in 3 pores 
for each plate, 1 above and 2 below the spine; behind the short anterior arch the spines are strong; 9 to 
12 spines in front of middle of raudal peduncle bear at the base of the anterior side a short, strong, 
straight spine, directed obliqiiely forward; spines of ventral row of plates obsolescent, perceptible to 
the touch, but scarcely visible along cSourae of anal fin; only 2 or 3 of the anterior plales of the series 
have well-developed spines. Dorsal series containing 29 or 30 plates, including 2 on base of caudal; 34 
or 35 in upper lateral, 23 or 24 in lower lateral series, and 26 or 27 in ventral series, including 2 on base 
of caudal. 

A specimen in life was pink, with a yellowish tinge, the tips of rostral processes, the fins and long 
barbels deeper pink or almost scarlet, the tips of fins and ends of barbels white; breast and belly white; 
upper parts of head and body marked with fine olive dots and lines, those on head arranged regularly 
and symmetrically; some specimens appear nearly or wholly plain, without spots and lines; pectorals 
whitish, streaked or spotted with olive; anal marked with 3 indistinct narrow yellowish vertical bars; 
other fins unmarked. 

The species was taken at the following stations: Nos. 3919, off the south coast of Oahu, 220 to 267 
fathoms; 3920, off the south coast of Oahu, 265 to 280 fathoms; 3938, vicinity of Laysan, 148 to 163 
fathoms; 3941, vicinity of Laysan, 70 to 146 fathoms; 3957, vicinity of Laysan, 173 to 220 fathoms; 
3986, vicinity of Kauai, 65 to 382 fathoms; 3993, vicinity of Kauai, 201 to 218 fathoms; 4017, vicinity of 
Kauai, 305 to ? fathoms; 4079, off the north coast of Maui, 143 to 178 fathoms; 4080, off the north coast 
of Maui, 178 to 202 fathoms; 4081, off the north coast of Maui, 202 to 220 fathoms; 4082, off the north 
coast of Maui, 220 to 238 fathoms; 4083, off the north coast of Maui, 238 to 253 fathoms; 4115, off the 
west coast of Oahu, 195 to 241 fathoms; 4116, off the west coast of Oahu, 241 to 282 fathoms; 4117, off 
the west coaat of Oahu, 263 to 282 fathoms; 4132, vicinity of Kauai, 257 to 312 fathoms. 
&7ktdhua engyceros Otinther, Pmc. Zool. 9oc. Lotid. 1871, 663; Gtitlther, Fische der Stidsee, 168 ( b y \  flgm). 

F. C'. B. 1903. Pt. 2-41 
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Hoplichthys ritrinus, I I C > \ I  s11c.1.ic.x lrig. ?,I:). 

of Iargr~r s p i ~ ~ o n s  Ir~h~fir w l r ~ r ~ r  I:ilr,ral c.lrnt41nr of 111~:111. in I . I . ~ ~ : I ~ I I  i~ l i r~i l r  ~ l i f f~~re~nc.c~s  i l l  1111. P I ' I I ~ ~ I ~ I I ~ ~ I I S  of 
tlw, latrral l)l:~t(w :111il tt11, I I O I I ~ S S  of t 1 1 ~  III>:UI,  :III(I in t11v ~ I I : I ~ P  I I I '  1 1 1 1 s  fins. 

I,cbr~gtl~ of l11~:1(1 :$2 l ~ ~ l ~ ~ ~ l r t ~ t l ~ s  III '  1111:iI 11fi11gtI1 \ v i t h ~ ~ ~ ~ t  (.:IIIII:II; xr(a:~t(bst \ \ . i ~ l t l ~  of I1rsa11, :11 11;191~ I I ~  

s p i n ~ j ~ ~ s  ri(lgl-,u 2; 11~~11t11 of I I I ~ ; I ~ ~  !I; 1li:11111-tc,r of o r l~ i t  S; i ~ ~ t v r o r l ~ i l : ~ l  1vicIt11 1.7: 1~11gtl1 of st111111 11: 
l1b11gtl1 of 111:txiI1:1ry 12: 11,11gtl1 of first ~lors:+l spini. 21 ; I ~ ~ I I C ~ I I  of sl~o1111 (li~rs:tl Y : I ~  4 f i :  lf111ip>s1 l~ivbt,~r:~l 
ray 22; Io~~gcast vrbr~tr:tl ray I?..i. I .  I -  . I ;  I I . ; V. I, 5 .  I.:tfc.r:tI ~ll:~t(bs 27. 

lI(511l gr(l:~tly l I :~ t t (~ l~~f i ( l ;  ~ I I I I I I ~  1vi11(,, ~ I I : I ~ I I ~ : I ~ + ~ ,  its l o i ~ ~ i t ~ ~ ( I i n : ~ l  l ~ r ~ ~ f i l ( %  ( , O I I ( * : I ~ ~ ~ :  l:~tftral 11r(ltill& I,!' 

l ~ ~ a f l  ft1rr11~51l 11y :L sl1:1r11 111h11tip~ri111s ri(1g1,~ ~l iv i f l ,~( l  i11to 4 ~ v ( ~ l l - ~ i ~ : ~ r k ~ ~ i l  lol~(,s: :I l ~ r~ f io r l~ i t :~ l  IoIN*, :L ~111,rt 
l o l ~ r  I~r.lo\\- f ro t~t  of rbyc, ;t pr~.ntly ( ~ S I I R I I ( I ( V I  ro11111l+v1 I I I I I ( >  111110\\. (al~tl(bks, al111 it f o ~ ~ r t l ~  I I I I N *  ~ . r > l ~ s f i t ~ ~ t i ~ ~ ~  
I i~~vvr  1n:irgi11 of ( B I I ( . ~ I . I ~ -  :tn11 (~nil ing in tI11, w r y  Ionf (.11rv,-11 l ~ r t ~ o l ~ ~ ~ r ( . ~ ~ l : ~ r  ~ I I ~ I I I , ;  ilk 11. /~~t~!/.~iIc,t:/i; 1 1 1 ~ ~  

areas ant1 ritlpes or1 S I I O I I ~ ,  ( . l~(~bks ,  i111ercular t~or~c.s, :111~1 oc:c.il~~lt; tl~ck~c! rcbgions so~l~e\r . l~;t t  lvss ror~glr 
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incll~detl in the mrml)rane and are equal in htaight, thtair ic-t~gtl~ Iritlf that of 11ead; a few of the postt>- 
rior rays are shortened; last dorval and \:itst anal rays are c.l~ft to tht. base; escty)t the ~rroditird ptv-toral 
rays ant1 a few at  bast of caudal lobes, all rays arr  forked, tl~ose of the anal fill ntlar c.strcmr tip orrl? ; 
in ~na l r s  of I / .  Ini~!lxtlo~:fii, there are no tilarnentonr or free rays; tht. spinons d o r ~ a l  has a conrt,x ont- 
line, and so~ne  of thv mid(llr rays of the soft dor~a l  are the highest in the fin; anal rays not specially 
prodncc.d in males of either sl)ecies; in 1 I .  cilrilctrx, t l ~ e  candal is trunc-ate or slightly concave, this being 
niore rr~arkt.ti in n~alrs,  wl~t.rtb tl~cl lower caudal rays are a little longcr t l ~ a r ~  the upper. In  lnn!rsdo,:fii, 
the cauclal is (~onvc~xly rountlrtl in t)otl~ stbses; thtb lower Y (or rarely 4 )  pectoral rays art. sirnple, thick- 
t~netl ant1 longer than the rays in~nretliately ahovr thtlrrr; they arth largtlly fret,, being joined to one 
 nothe her and to the reat of the fin l)y a very low ~rleml)rane a t  extrenle I)a~t.. They rcse~nble strikingly 
tlre free pectoral rays of Z'ri!/hc. T t ~ e  ventral fins art. sul)jugular in position, thrir inst~rtion being irr 
advance of pet-toraln; t h ~ y  contain 5 hranc~ht~l  rays in ad(iitior~ to the spine, the innc~r ray tht. longe#t, 
the others progressively shortened. Cavier and Valenciennes 11avt. erroneously figured the vt,ntrals 
aq rounded in I f .  lri~rgxdorji. 

The fin rays are very constant in this specicas. We hart. fonntl but 2 variations fron~ tilt. norn~al 
forrr~ula, the tlorsal s p i ~ ~ t %  1111111bt~rinp. t)nt 5 i l l  oIIf~ s~)e('illlell, tile free p?<'tOr&l mys increast,d to 4 on 
r)nr side of another specimen. 

The body is naked, with tht. exception of the series o f  lateral plates, whit-11 agree in structture and 
ill  number with those of I I .  Inngstlorji. These ~)lattls are placetl ol)liquely antrro-~)orteriorly, the 
anterior upper portion ncaarly horizontal, its surface roughened by from 2 to 5 trrinately denticnlatrd 
ridges, tlre lower posterior part vertical and sn~ooth. r\t th r  angle t~ac.11 of tl~ese plates is providc.d hit11 
a very strong spine directetl bacbkuard. I n  this species and in /trtrqst?ot$i ;it n~inute c.onc~ralt~t1 ~l)illOll~ 
[mint van he detected below and behind the stro~rg spine, but in no sprc.in~en have we seen tl~ch ,,air of 
thcl~~ally strong spines figured by both Curi6.r ant1 Valeri(-iennes anti by Tem~~rinck and Schlegel, as 
c*haractc>ristic of ltcn{lnrlorfii. The pores of thth latrral lint. occbur I)txlow t l ~ r  spinou~ crest in tile soft 
inter\,als hrtwclrn the vertic*al lalnir~i~.. T ~ P  plates are always 27 in nu111ber in  Imth spec-ies. 

Color in life very bright lemon-yello~v or olive-yellow on all upper parts, in(-Inding fins, white or 
silvery below, the boundary betweru the 2 c~olors c-oarst.ly frecklrti with brown spots, which rover 
also nrore or less of tlre back; faint tracrs of 4 darkacross-bars on back, sel(1otn evident excsept in the 
young; soft d o r ~ a l  t ransluct~~~t ,  with man). round yellowis11 grtxen spots; a basal series larger than the 
others, with each spot nearly lralf as large as pupil; a large black blotc~11 a t  base of posterior dorsal spines; 
a11a1 fin with a terminal orange band, but without hlacak ~nargin; upl)er ~nargin of spinonn dorral orange; 
caridal with sonre orange, its base ant1 tt.rn~inal portion tlr~sky. In one very young specin~en, 95 II I I I I .  

long, there is a broad black bar through the 111ir1cllt. of tlre sl)inonu dorbal; five tlueky ('ross-I~ars litre 
evident: :i uide bars opposite H ~ ~ I I O I I H  (lorsal, nlitldle of soft dorsal and end of soft dorsal, resl)ecstively, 
anti 2 narrow bands, intermediate in position bet~vt~en the wide bars; tl~t,re is also a very narrow su1)- 
terminal dark line on the anal fin, sirnilar to bat fainter than that characateristic of adult sprrin~eris of 
k~ngxtlorji. 111 no other specitnen of c-itiirc~rs is there a trace of the anal bancl. 

111 tht. stomach of one xpcvilntm were fou~ld  ren~ains of crabs ancl fihh~s. The specin~enn of / I .  
Itr~~gxdorfii wit11 which we havtl c-onrparcct citrilru.~ were dredged h y  the I l l h ~ t I r ~ . ~ ~  May 11, 1!)00, at 
station 3717, off FIondo Islancl, ,lapan, a t  a depth of 75 to 100 fathonrs. A s1)thc*irnen of ttrr R N I I I ~ \  

spec~ies is a t  hand from Kagoshilua. These differ somewhat f ron~  current descriptions and figures of 
Innqt~dorfii, 1)nt prohat)ly 1)elong to that sprc*it.s. 

S~)ecin~c.~~a were tak(311 at  the' following stations during the lIawaiisn ir~vestigations: Nos. 3858, 
Pailolo Channel, 128 to IXH fathoms; :3X5!1, I'ailolo Channel, 138 to 140 fatllon~s; 3957, I1thar 1,aysan 
Iuland, 173 to 220 fatlro~ns; :<!)riR, IltSiir 1,ayaan Islantl, 1 I6 to 147 fatI~or~rh; 4079, off the northeast c-oast 
of Mani, 14% to 17% fathot~~s;  4080, off the northeast caoa8t of hlttr~i, 178 to 202 fatllotr~s; 4081, off the 
nclrthrast coast of Mani, 202 to Y20 fathon~n; 4103, Pailolo ('hatrnt~l, 132 to 141 fathonln; 41 14, off the 
northwest coast of Oahu, 154 to IY5 fathoms; 4120, off the ~lorthwent coast of Oahu, 167 to 218 fathoms. 



642 RULLETIN OF TFIE ITNTTED STATES FISH COMMISSION 

Hoplichthys platophrys, I I V I ~  ~ ~ I I * I . ~ I I ~ .  Vic .  250. 

Osurus schauinalnndi ( Strti n ~ l : ~ c . l ~ i ~ c ~ r  .). 





FISHES OF H A W A I I A N  ISLANDS. 643 

The species war taken at  the following stations: Nos. 3849, off the south coast of Molokai, 43 to 73 
fathoms; 3850, off the south coast of Molokai, 43 to 66 fathoms; 3876, channel between Maui and 
Lanai, 28 to 43 fathoms; 4002, vicinity of Kauai, 53 to 220 fathoms; 4024, vicinity of Kauai, 24 to 43 
fathoms; 4034, Penguin Rank, south coast of Oahu, 14 to 28 fathorns; 4073, off the north comt of Maui, 
(;!I to 78 fathoms; 4075, off the north coast of Mani, 49 to 57 fathou~u; 4128, vicinity of ICauai, 68 to y0 
fathon~n; 4158, vie-inity of Bird laland, 20 to 30 fathoms. 

Pa~,'n,.ccl~~,vrix p~lcrontif]nrnt Jenkin~, Bull. 17. R. Fish C0111. for 1899 ( l W l ) ,  4D2. 

Neopercis roseoviridis, new species. Plate 83. 

Type, 71 I~IIII. long, fro111 station 4077, off the northeast coast of Maui, depth 99 to 106 fathoms; 
type No. 51650, U. S. Nat. Mus. 

Most nearly allied to N. n~ulti$nzsciatu Ildderlein, frorn Japan, differing most ror~spicuously in the 
lriucll larger eye and in the color. 

IIead 30 I~undredtlrs of total lcngth, without caudal; tleptli 19; depth of caudal peduncle 9; ~naxil- 
lary 11; snout 7; eye 12; intarorbital width 2. D, v-23; A. 20; 1'. 19 or 20. lAateral line with 55 pores 
(60 obliqi~e rows running clownward and backward itl)ovt. i t);  21 ~c-ales in a r-ross-wries fronl front of 
anal fin. 

Heat1 wide and niuch depressed a t  orciput; snout short and rountled; mouth oblique, maxillary 
reaclling vertical from front of pupil; narrow band of villiforlr~ t r r th  in  upper jaw, the outer series 
enlarged, especially anteriorly; lower jaw with a narrow band of villifor~n trleth anteriorly, which 
tapers laterally to a ~ i n g l e  series of larger teeth; a short series of enlargecl teeth in a ~ t ra igh t  line in 
front of flylrlphyneal part of mandibular band; a single series on .r701ner and palatintw; a single strong 
opercular spine, head otherwise unarrnetl; gill-membranes broadly joined acrocls throat, with a po~te-  
rior fret.  targi gin; 1)rancbhiosteyxl rays 8, aH in 1ni~lti$a,9tiutn. 

I)om:~l sl)il~es regularly gratlr~att~tl, the fourtl~ anti longest spine united fully by nie~i~brane to firat 
soft ray; litat (loma1 my reaching c-andal base when declined; pectorals rr.ac.hing vcv-tical fro111 first anal 
ray, ventrals to I)axe of third anal ray; caudal gently convex. 

Sralths rtenoid, except on breast and abdomen; present on cheeks anci operrltas, but lacking on rest 
of head; lateral line ror~vexly curved in it# anterior portion, reaching axis of body at about middle of 
trlink. 

Ground color light roae above, crossed by 6 pairs of I)road brownish green barn, a uingle narrower 
(lark bar acbross the nape; these bars correspond in po~ition with the n ~ u r h  narrower blark bars of 1n1t1- 
t!fiisrir117cn; no blatak spot a t  base of caudal; spinoris dorsal largtlly black; t11rt.r ill-tlefinrd cross-tmrs on 
111edian c-audal rays; fins otherwise unmarked. 

A cotype from the salrle atation is 62 lnm. long, and has the d o r ~ a l  rv-23; a n d  20; pec.tora1 19 or 
20; ~cales  in lateral line 57. Only 2 ~ p e c i ~ n e n s  obtained. 

N. ~~~trltij(rw~~irrtc~ is deacril~etl and figured as having 5 dorsal spines. 111 6 wpec.inrens exanlined, 4 
have 4 spintaa, 2 llave 5 spint.s 

Rembrops fllifera, new species. Plate 84. 

Type, a male, 223 mln. l o n ~ ,  from statior~ 4080, off the northeast c,oa~t Maui, clepth 178 to 202 
fathoms; type, No. 51613, I T .  S. Nat. Mus. 

1)iffering froin H. ccz~~rli,nrrculr~ Steindachner in the much smaller scales, anil from all known s p i e s  - 
in  the filamento~~s first domal spine and the coloration. 

Head 37.5 hundredths of total length (caudal excluded) ; snout 13; eye 8; maxillary 14.5; inter- 
orbital width 1.3;  greatest depth 12; least depth caudal peduncle 5.5. n. vr-14; A. 18; P. 26 and 27; 
V. a, 5.  Scales in lateral line 64 or  05, 65 between lateral line and anterior tlonwll rays. 

Snout very long, depressud, npatulate, longitudinal, conravr, resembling a duck's beak; ~nandible 
very projecting, dentigerous area at  tip protruding above upper profile of snout; cleft of rnouth a little 
oblique; maxillary reaching a vertical little in advance of pupil, and bearing a t  tip a long narrowly 
triangular fleshy flap; teeth villifor~n, everywl~err in bands, inner teeth always longer, curved, d i l y  
depressible; pre~naxillary bands greatly widened ariteriorly, a wide naked area separating them 
mesially; teeth also continned around on exposed snrface of prr~uaxillaries, arid visible fro& 
above; vomerine patch divided into 2 portions by a naked mesial furrow, the very long narrow pala- 
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tine bands abutting a g a i ~ s t  tile posterior end of each lateral half; posterior nostril a rou~idish or oblong 
pore in rrlid(l1e of length of u~ln~it ;  anterior nostril a round pore in a short tube, which is prolongecl a t  
the inner side to forrrr a flap, arrd ir re1)arated from posterior nostril by 5 length of snout; the narrow 
interorl)ital width gently (,oneace; gill-n~enlhranes separate, tlre right side overlapping, the anterior 
end of gill-slit #ell in advancae ol eye; I)rarrcshiostegal ravs 7; large pseudobranchia present; gills 4; 
posterior series of fila~nerrts on fourth arc.11 shortened; a wide slit behind fourth arc*h; gill-raker8 
slender, toothed, 1 3  in rrnrnber on lrorizontal lirnl) of outer arch, ttrr. longest one-fourth tliarlleter of 
eye; angle of preopercle with 2 closely aljposed short spinrs, the i~rrgle projectir~g, the margin abo\.r 
anglr (.oncave. As in othVr species, there are 2 opercular spines and one subopercalar spine, the latter 
a~rt l  the. upper opercular spine of cclnal It.~rgth, the lower opercrrlar spir~e shorter; a sirrgle strong 
srt~)rasc.apular spirrt. above origin of lateral line; the 5 anterior scales of lateral line ?.war t1:tt.h a strot~g 
lrlediarr creqt orl the sur~lrnit of the tnl~c*, t,ut are not ar~rrc~d with spirres. 

Origin of spinous d o r ~ a l  above tip of opert.ular flap, it8 tlirtanc2r front tip of stlout 38 hondretltlrs 
of length to base of caandal; spi~res very slender and flexible, tire ar~terior ~)rotloced far beyond outline 
of fir,, forming a iila~nent whic.h evtentls to base of tlrircl ray of roft dorsal and is 19 hurrdredtlrs of the. 
length; secorrci spine (I:< h~indretlttrs) wlle11 tl(.clirrrcl reaching tips of last 2 spines, and well ~~para tec l  
fro~rr first tlorxal ray; third arid fourth spines, wlle11 declinetl, failing to reach tips of last spines; out- 
line of tin slightly taoncavth; tirst ray of soft dorsal longest ( I 2  hurrtlretlths), ant1 forkvtl a t  tip as are ill1 
suc~cet.tlirrg rays; last ray cleft to b ~ q e ;  distant-e (6.5 hundredths) k)etwern last tlorsal spine arrtl first 
soft ray is two-fifths ocac-upied hy the ~rrr.rnbratre from thr  spirit.; anal fin I)c.gir~ning hlightly 1)efort. clt~r- 
xal ant1 ending slightly I)el~ind it, all the rays s in~ple c.xce~)t the lant, M 11i('l1 is ('left to t)astl; c-andal 
gently roundetl; ~rritldle pec-toral rays longest (19 hundredths), their tips reaching \~tbrti(~al fro111 secorrtl 
tlorsal ray; ventral spine (fi.5 huntlredths) strong a ~ r d  t-r~rvrtl, wrll se1)arated fro111 :~tljoit~il~g ray k)y 
r~~ovable ~nembrant.; fourth vc~ntral ray lorrgrst (14.5 h~intlrctltlrs), reac~lring lralf the clistanc.r fro111  it^ 
b a ~ e  to secontl anal ray. 

Sc%alt~s c-atlucous and lost over tlre greater part of the heat1 and body, ~rrost pernintent alollg lateral 
line; they are thickly beset with xhort spitrex on rr~argirrs, their exl)osetl snrfac-ea n~arktltl wit11 fille c.011- 

taentric lines, whicl~ cerrtrr w a r  the free rnargin of the scale*; ncales slr~ootli on b r e a ~ t  and at)dorrleIl allti 
along l~ase of anal; thcair character on head (,an not k)tx tl(~tthrnri~rcAct; a single serirs of ~ c a l r s  on proximal 
!)art of dentary, one s6.rit.s 011 ~ ~ ~ a x i l l a r y ;  the gular ant1 gill t~rt.n~k~ranc~r, and it narrow ttretliarr tract on 
anterior half of sr~out naked; rest of head c.losely sralecl. 

Lateral line first t.ur\,ed upward toward origin of ri~jinour tlort.al, t11t.11 gt~ntly tlt.c.rlrrent, reac.lrirrg 
its 1owc.r level opposite fonrtlr anal ray; 5 or 6 sc.i~lt*q betnt.c.11 lateral lint. and front of soft tlorL%l; .) 
a(-ales 1)etween lateral line and rnitltlle of anal Iwe;  !I series of  scale^ I)etwt.tsn occ ip~~t  and first t lor~al 
spizre. 

(:olnr in spirits, light oiivr brown on l)otly, grayish on occiput,  trout ant1 operc*lcH; npl)er ,)art of 
eye Idack; iris ~rrargirretl with green in front ancl bc.hintl; a goltlerl-green sl)ot on anterior 1)art of prr- 
oljercle, a fainter one on the flap; very faintly ~rlarketl grt~enisl~ yt~llow hlot(-l~t~s on I):L(-k o~)j)osite third 
dowal spine, tlrircl dorsal ray, antl ninth (lorsit1 ray; on 1owc.r half of sitlc !) c,onspic*uous ~)urplish dusky 
I,ands, narrower than the i~~terspaces, rl~trrring ol1liclrtr4y tlowuwartl antl forw:lrd, and rt.ac*hi~rg to or 
alrr~ont to Imne of anal; two of thesc. 1)arltls are in front of anal fin, and (lo not reach ~r~itlvrntral line; 
on tlorllal half of l~otly, tht~st. bars I)ec.o~tre obst,ure ant1 the ~~a t te r r t  is not evident; 2 or 3 of t h r ~ ~ r ,  
uncler soft dorsal, fork just itl)ovr the l;~trritl lints, tkrc. I)ralrc8hen diverging witlrly ant1 rcacl~i t~g bane of 
dorsal; anterior half of spirious dorsal black; soft dorsal with a vtarti(8al l)lac.kistr strtlak ler~gthwist~ of 
distal half o f  each inkrratlial ~~~rr r r t~ra~r t . ,  I)et.o~l~ing I I I O ~ ~  intth~~se towartl t r~argi~i  of fin; tips of rays 
white; anal unifor~rrly clunky; rr~idtllr cantl:tl rays whitish, clnsky towartl rrlargin, with narrow \\.llitinl~ 
tips, the upper ant1 lower ray8 tlnsky; t~ poorly defir~etl snrall 1)lac.k spot on bitaal portion of sonre of the 
upper rays; pectorals dusky with lighter base attd rrlargir~; vr.ntral ~rlrrnbrar~e k~lac~kistr in d i ~ t a l  por- 
tion, the rays white. 

In  the caotype, 53 mm. long, frorn station 4079, northeast c*oast of Mani, depth 113 to 178 fatltortrs, 
the fin rays are as  follow^: Dorsal vr-1.5; anal 17; prctoral 27; ventral 1, 5; scales 59 to (72. 111 this 
ittrlrlature specimen, the first dorsal spirrr scar(-cly 1)rotrnde~ beyorttl the other ~pirtes, the I~arn are 
contirlrcl to a series of rllort blotches along lateral lirlr, arrtl the black spot nr5ar 1)ase of uppc'r c.au(lal 
rays is very intt.nr;e arrtf c.onspic.uoris, ok)lona-ovitl, an(l ocellatetl wit11 wl~itish; p r r i t o ~ ~ r u t ~ ~  jet-blac.k. 
Two specirne~ls obtained. 
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Chrionema, new genus. 

Most closely allied to Bumbrops, fro111 which it differs only in the absence of a fleshy flap on the 
~lraxillary. Fronr Pteropsnro~~ it  differs in the ctenoitl scales, the low latent1 line, and the absence of 
the pair of strong spines pointing forward a t  tip of snout. The scales of the lateral line are unmodified, 
while in Arropxaron each scale of the lateral line has its free trrargiti produceti into fro~ri 1 to 3 at-rite 
lobes. 

Chrionema chryseres, new s1)ecies. I'late 85. 

Type, n fr~riale, 206 111111. long, f ron~ station 3X1:i, off sontl~ ctoast Oahn lslantl, t1el)th 264 to 18:j 
fathonrs; type, No. 51655, IT. W. Nat. Mus. 

IIeacl :%ti li t~ndredtl~s of total 1c.tigth (c-auclal exclntlt~d) ; h ~ ~ o n t  11; eye 1 0 ;  ~~laxi l lary (fro111 tip of 
upper jaw) 15; interorbital width 1.5; grc'atewt depth of 1)otly 15; lrast dtyth of c.autla1 pr1cl111rc.le 5.5. 
1 .  - I ;  A 2 ;  I .  22, 2 ;  V I ,  5 Scales in lateral lint. 76 OII o1lt1 side, 72 on tht. other; 12 sc~ales i t r  II 

vtartic-a1 series between lateral line and front of soft dorsal. 
Snout depressrtl atit1 spatnlatt., but its lnediar~ longit,~~tlinal profile not conc.at7e; i~itt.rorbihl RPHCp 

narrow, the margins slightly raised; ~r~andible  projecting, n~aridibnl:~r hand of teeth fitting wholly out- 
side ~wc.n~axillary band anteriorly; rr~axillary nearly horixontal, exte~iding beyond anterior third of pye, 
without barbel or fleshy flap a t  tip; teeth villiform, ill t)a~rds in jaws, and on vonler ant1 palatitles; pre- 
lrraxillary band 1)ecotriing very wiclc.a~~teriorly, its totatll, es1)ecially those in posterior part of b a ~ ~ d ,  longer, 
c~orved, and readily deltressihlt~; posterior teeth of rnandil)ular band, ant1 sorrre on vc>rrler a ~ l d  palatirres 
likt>wiae longcv, cnrvecl, and tlt~pressil)lr, t11c 2 halvtbs of the von~erine band in con~rclc+tio~~ acroxs u~edian 
line, forn~itig the n n ~ ~ a l  V-shal)ed figure; palatine bands continued farther forward tlvat~ u s ~ ~ a l ,  so that 
their anterior rrrtlx overlap and lie along outer sides of postt1rior third of each lateral half of vomer i~~e  
bantl; anterior nostril a r01111d(d porti wit11 slightly raised nrargin, the posterior a lrorieo~rial slit; tlis- 
tancue sc>l)arating nostrils a1)ont rclnal to that 1)rtween posterior nostril and front o f  caytb; g i l l - ~ ~ ~ e ~ r r l ) r a ~ ~ e s  
separate, not joirrtd to i s t h ~ r ~ ~ ~ s ;  arrttlrior t>~ltl of gill-slit in aclvanc,eof tip of ~rlaxillary;  ills 4; posterior 
series of filanirnts on fourth arc'11 a b o ~ ~ t  half Itlngth of others; a wide slit behind fourth gill-arch; gill- 
rakers slender, toothed, one-tenth dia~~reter  of rye, 14 011 horizontal limb of outer arcah; psendol)ranc.hiap 
large; branchiostegals 7; a short strong spine at  angle of preoperc*le, with 1 or 2 ot)sc.ure spinous pointR 
above and below it; optarc4e cntlirig in 2 sharp spines, the ~ ~ p p e r  of which is ~ n u c h  the longer; nubopercsle 
encling in a silr~ilar spinr, which ends at ahout the sanle vertic-al as the upper opercrilar spine; no other 
spines or serrations on hratl; opt.rc~rlar lnenrbrane greatly producetl beyond the s p i ~ ~ e s ,  fonning a 
scaly flap whiceh extends k)tbyond base of pectorals; 2 s l~ort  strong " hun~eral" spines just albove origin 
of lateral lint.; anterior scale8 of 1attlral lint. not N ~ ) ~ I I ~ I I P ,  as in H~inhropaplnt~/rhyncl~n,u. 

Origin of spinous dorsal just I)r.hir~tl head, its distant-c~ f r o ~ n  tip of snout SH hundredths of total 
length without c-autlal; spines very blrntler and flexible, tlre stlc-on(l tht. longest, IS huntlredths of the 
length, tht. third ancl snk)scclnent sl)il~es reg11Iar1.v shortt~ned; distancbe fro111 btWe of last dorsal  pine to 
first soft ray sligl~tlg nlorc than half dia~neter of eye, I)r~t the rne~nt)rant~ joining last spine to hack 
extencling for half this di~t&n('e; tht,re are ~ I I I I H  but 2 £re(> scales iwt~ee l r  tht. fins; first ray of soft 
dorsal tht. longest (11 h~lndrcdths),  t l~tl  others rapidly shortened, only thcb fimt ray sinrple, tlre last ray 
forktltl to tlrta base; anal tin bt*ginning in aclvanc*e of soft dorsal and tcr~rlinating 1)t~lrind its t.nd, all the 
rays nir~~l,lt~, exc>t.pt the last, whic'lr is forked to the base; caudal fin gently rountled; longest prc.torul 
rays (17 Iiuntlrt~tlths) k)clow ~niddlr  of fin, those above, antl t3speoi:tlly those l)elo\v the longtbst rapidly 
shortened; vrntrals inst.rtet1 far in advance of pectorals, vtlrtici~lly k)tllow l)rcoperc.~~lar angle, ttrtl third 
ray the longest (15 huntlredths); tipper 2 pet-toral ray8 :111d ~ometinies the lowernrtwt rays sinrple, 
the otlrrrs ant1 all the ve~rtral rays forked. 

S(-altl~ small, cb:o~6!ly adherent, rough-catenoid, except those on bremt, which art. s~nooth; they 
cwrn1)letely invest t~otly, c*trerks ant1 operc.lt,s, ocacipllt, interorbital region, and a narrow metlian area 
on basal third of snout; the retnaintler o f  snout, the nrontll parts, and the whole under side of heacl 
naked; 8 seric~s of scales are crossed I)y i~ line from preopercnlar angle to below middle of orbit; scales 
clxtendiny well on bases of pec~toral and c-i~ndal fins; lateral line I)egint~ing above open.ular flap, strongly 
tleclint~cl fronr its origin until it approac.hw anterior part of anal tin, f r ~ ~ r r  the base of which it ie sepa- 
rated by only 6 or 6 scales; it  then runs parallt.1 with the anal base, and regains axial line only a t  base 
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of caudal fin; scales of lateral line wholly like the othem, none of them bearing spines; longitudinal 
rows of xc\ales converging slightly toward the hack. 

Color in life, olivaceous above, finely mottled with darker brown; 4 large dusky blotches on 
ant1 below middle of sides, the laht a t  1)me of lower half of candal; smaller dark blotches occur in the 
lighter ir~tempaces; top of head dusky, darker areas on cheeks, on anterior and upper parts of opercles, 
and on lips; a n ~ ~ r n b e r  of bright goltltm-yellow spota on upper parts; 1 on median line of occipnt, 
1 on anterior part of opercle, 1 on opercular flap, and I a t  origin of lateral line; the remainder are 
111outly arranged in cross-series on the hack, antl are associated with faint darker barn, which are located 
at  origin of domal, under fifth dorm1 spine, under fourth antl tenth dornal rays, and just behind laat 
dorsal ray; the yellow upota constituting these bands seem arranged in 2 longitudinal series, 1 on each 
side along domal profile, the other on the level of opercular flap; in the lattrr series occur sorne faintly 
iriarked spots intermetliate between the c~rosa-bands already indicated; lower parta of head and body 
~ ln~formly  whitish; peritoneum blackish. 

Only the type obtained. 

Chrionema squamiceps, new species. Plate 86. 

Type, 61 mm. long, froiri station 4098, off north c-oaxt Ma11i Islanll, tlcptli 95 to 352 fathoms; t y p ,  
No. 51635, U. S. Nat. Mils. 

Differing froni C. c.hr?yrerex in the ~nnc-11 more coniplete squarnatioli of heatl, in the s11ortc.r arial fin, 
:trid in coloration. 

Head 35 I-inndredtlia of total length (witliout caudal); snout 9; eye 12; ~riaxillary 13; intrrorbital 
width 2.3; greatest tlepth 14; Ir-t tlepth of cvaudal peduricle 5.5. I). vr-16; A. 18; P. 23; V. I ,  5. 
Sc-ales il l  lateral line 67 ant1 69 on tht. 2 sides; 10 in a subvertical series between lateral line antl front 
of soft clorwl. 

Snout ehort, flattened, longitndinally  lightly concave; interorbital space narrow, transversely 
convex; mandible protrnding anteriorly; tetxtli srrlall, depressible, present on jaws, vorner, and pala: 
tines, in narrow hands except on front of prernaxillariee where they forrn a wide patch; vornerine band 
110t interrupted lnesially; palatine patches not overlapping vomer, but lying uomewhat laterally a t  their 
:tnteriorentls; rnaxillary rearhing vertic-al from front of pupil or slightly behind that point, ita tip with- 
ollt barbel or fleshy flap; nostrils well separated, the ariterior round, tlie posterior a horizontal slit; gill- 
membranes wholly separate, the left overlapping; 1)ranchiostegal rays 7; gillx 4, a slit behind last arch; 
pseudobranchi:e large; gill-rakers longer and more numerous than in ('. c-hry.urrru, one-fonrth the size 
of the large eye, 18 in nnniber on horixontal linil) of outer arch; angle of preopercle with 1 or 2 incon- 
spicuous ~h01-t ~piries; opercle with 2 #pines, subopercle with I ,  the lower opercular spine shorter than 
the other two; 2 short "hurneral" spines, as in the preceding species. 

Distance of spinous dorsal from tip of snout (36 hundreths of length) slightly greater than length 
of heatl; first spine tlie longest (15 hundreths), the last 2 niore rapitlly shortenetl than the rest, making 
upper outline of fin roundrbtl; spines very slender and flexible, the fir& reaching origin of eecsond 
tlorxal, when depressed; 3 free st.ales on median line between fins, 5 scales from base of last spine 
ttr first soIt ray; first antl all succeeding dorsal rays branched, the last forkt~tl to the base, the first ray 
longest (15 hundredths) ; last anal ray forked to baae, the others simple; b a ~ e  of arial fin 43 hundreths 
of length; caudal slightly concave, with the upper lobe longer than the lower; pectoral and ventral 
fins agreeing in structure with C. cck~ryserrn. 

Scales slightly larger than in chryserm, adherent, everywhere rough-ctenoid, except on breast; as 
in cluyserr.u, all the scales are rriarked with concentric rings and have no radiating ritfges; head entirely 
scaled, except a narrow area on median line near tip of snout, the scaled portions includirlg the 
preorI)ital, ~riaxillary, gular membrane, mandibles, and entire lower side of head, except apparently 
the branchiostegal ~rienibraries; 6 series of scales hetueen eye and preopercular angle; lateral line 
descending a t  first in a strongly convex curve to upper axil of pectorals, thence concavely to opposite 
anal fin; i t  runs parallel with the anal, separated frorn its base by 6 scales, and reaches axis of body 
only a t  extreme base of caudal; anterior scales of lateral line not spinons. 

Ground color light olive, whitish below, a series of 3 large V-shaped blotches onand below rrliddle 
of side, with a smaller spot in the middle of each interspace; a black bar a t  base of caudal; t h r c ~  
dark l , a r ~ ,  with lighter central areas, crossing the back but failing to reach middle of sides; these are 
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placed one behind front of spinous dorsal, one behind front of soft dorsal, ant1 one near elid of soft 
dorsal; a black blotch on opercular flap and a vertical one at  its anterior margin; a black dot a t  bat. of 
each anal ray, and some dusky shading on caudal and pectorals; fins otherwise unmarked. 

Only the type obtwinetl. 

Pteropsaron incisum, new species. Plate 87. 

Type, 52 mm. long, from station 3957, off 1,aymn Island, dept,h 173 to 220 fathoms; type, No. 
51621, U. 8. Nat. Mus. 

Apparently very near P. irer~cr~ndurn Jordan & Snyder, from Japan (Proc. U. 8. Nat. Mus., 
XXIV, 1902, 472), differing in the absence of darker bands on back, and in the absence of scales on 
cheeks. The fin-rays, scales, and general proportions seem much the same. We find the vonier 
toothed, whereas I? lvreczindunl is said to have it  naked; but this is probably an error of observation, 
as teeth are present also on the volner of P. ~ ~ o l ~ n l r  Jordan & Snyder, in which they are likewise mid 
to l w  wanting. 

Head 35 hundredths of the total length without caudal; depth 12; least depth of caudal ped~~nc-le 
6; length of snout 9; length of maxillary 15; eye 11; interorbital width 1; distance from tip of moot 
to origin of spinous t-lorml 40; distance from base of last dorsal spine to origin of soft dorsal 8; I)aw 
of ~econd  dorsal 40; length of pectoral 20; length of ventrals 27. D.v-17; A. 22. Scales in lateral line 
30; transverse rows 6; rows above lateral line a t  front of second dorsal 2. 

Form elongate, widest a t  opercles; head not ~~~~~~~~~uously flattened above; srio~it short, acuk, 
narrowly triangular as seen from above; lower profile of head rising toward tip of snor~t more thnri 
upper profile descends; mouth oblique, slightly narrowing ~)osteriorly, where i t  is on lower ~ i d e  of 
head; ~naxillary reaching vertical fro111 ~iiicidle of eye; manclible rverywhere includc.cl within premax- 
illarirs; ttheth all villiform, arranged in very narrow bands in jaws; roof of rnouth containing a deep 
lo~igitudinal ~nesisl groove into whicah fits the long narrow tongne; a t  its anterior entl the tollgut. 
bec*o~nes suddenly dilated to for111 a disk-sliaped process whic.11 in tlicl c~losed nionth lies against the 
vomer; niedian and anterior portion of vorner toothless, but each lateral portion with a slnall patcbli of 
villifor~n teeth; vo~nerine teeth ant] groove as here tlexcaribed, also present iri I? evolan.9; we have not 
been able to exanline 1'. verecund~~nz in this respect; pre~naxillaries very protractile; premaxillary 
spines extending to slightly behind front of eyes; each prrorbitwl ends anteriorly in  a strong spine 
directed forward, the tip of snout between the 2 xpinea tleeply notched behind the mesial portion of 
the premaxillaries; the tip of snout is notched and spinous also in P. amenrrid?rm and in P. ec1oltrn.u; 
operc-lea slightly thickened along upper ~nargin, trruiiriatinp in a very short weak spine; bones of 
head otherwise unarn~ed; opercular membrane notcahetl posteriorly, the portion above the notch form- 
ing a broadly rounded lobe with fimbriate niargin, th?t below the notch produced to a point oppositc~ 
rnidtfle of pectoral base; below this point, the margin entire or obscurely serrulate; branchiostegalu 7, 
the membranes not united across throat; gill-slit8 continued forward to below middle of eye; gills 31, 
the Iarnincx. exceedingly narrow; gill-rakem represented by tubercles only, 10 of these on horizolit~1 
liml) of outer arch; pseudo1)ranchiap developed. 

Four dorsal spines closely c-rowded a t  base, as in aerecundu)n; fin largely jet-Mack, I )~i t  the first 
spille produced into a white filamentous tip which extends well beyond tips of other flpille~ and 
four-fifths the dietanre fro111 its base to origin of second tlomal when the fin is declined; anal originat- 
ing below first ray of soft doniai, and extending beyond itu last ray; caudal rouncied; ventral8 narroM, 
]lot widely separated, inserted well in advance of pectorals and longer than pectorals; the tliir(1 and 
fourth ventral rays equal, extending to base of fourth anal ray; ventral spine very short, an in 
?iererundum. 

 scale^ cycloid, with entire edges, except those forming the lateral line; in the latter, the free 
margins are incised to form 3 or 4 coarse teeth. Scales entirely si~riilar in 1'. u~lol<mx. Operclw and 
occiput maled, but snout, preorbitals, cheeks, arid lower side of head naked. 

I n  spirits, the color is light grayish or brownish above, without trace of darker bars; opercles and 
lower side of head, ventrals, and anal with nlurh heavy white pigment; spinous dorsal black, with 
white filamentous tip to first spine; o t l ~ r r  tins unmarked. I n  life, the middle of the side wtls marked 
with 4 oblong, bright, yellowish green spotu. 

Taken a t  the following stations: Nos. 39.57, vicinity of I,aysan, 173 to 220 fathonis; 3958, vicinity 
of Laysan, 173 to 182 fathoms; 3966, vicinity of Layean, 116 to 168 fathom. 



HIJI,IAETIN O F  T H E  IJNTTED S T A T E S  F I S H  C'OMMISSION. 

Family CH.AMPSOI)ONTII)k!. 

Champsodon Ambriatus, new species. Plate 88. 

Type, a fenlale 80 ninr. long, froin station 4101, I'ailolo (:lla~lnel, depth 122 to 143 fathorns; type, 
No. 51629, IT. S. Nat. Mus. 

1)ifferirrg f r o ~ r ~  ('h<~nt1>8orlor~ rortri (iunther (Shore Fishes, (:l~allt-ngc~r, 43, 52, p1. 23, fig. A )  ill t l~t.  
n111c.h tlreprr 1)otly ant1 the shorter spinow tlornal. 

tiead 229 llnrrtlredtl~s of total lengtl~, without t.antlal; t l rpt l~ 2:3 (19 in vorcrt );  1t.ast depth of cautlal 
pe(lt~t~(.le 5.5; ltbngtl~ of rr~axillary 19; s t ~ o l ~ t  9; tbyt'5.5; interor1)ital widtli 3.5; (listanrf~ fro111 tip of H I I O I I ~  

to origir~ of dorsal 37; distance I~ttct.t~rt origin,+ o f  first at111 src*ott(l tlormls 1%. ( I n  ( I>OT~IJ, (li8tal1(.(. fro111 
tip of snout to orlgin of upinous tlorsxl :$l 1111nclredthw of Irngth; distanct~ \)t.twen~ origins of  dorsals 
16). I). IV-19; A. 17; 1'. 14; V. I, 5. 

Top o f  heact flat bc.tween the ridges, w l ~ i c l ~  are rorrgher~r.tl aucl entirely sirr~ilar to those in iarrtr. 
Mant1it)le projecting tnr~rh at  tip, but latt~rally ir~c.lr~ded; prett~axillaries with a tlou1)le not(+ anteriorly 
to receive mandi\)nlar tip; a short filarnerrt on npler  part of eye-ball, ant1 a slrlallt>r broader process 
1)ehintl it, this proc8tbrfl Iacbking i r ~  ?'ortr~; procaess 011 anttsrior ~nttrgin of ~)rcort)ital bearing 2 wore or le+n 
(1ivc.rging sharp s~?ines, not .3 as in rorcli. Spine a t  angle of prro~)erc.lc s i r~~ilar ,  long, c ~ ~ ~ r r l ) r t . ~ ~ e d  at 
I)ayt. antl c-nrved; two -horkr   pines tlirec*ted clownward at111 forward on horizontal litrr)), antl soltle 
irrrgnlar wrrulations on vertic-a1 lirrrt) of preoperc-It.; c~perc~le withont spine, very thin and flexik~lt,, 
striate, with a witlt. tnerr~l)ranons margin which is much more coarsely fringed than i r ~  vortr.r; teeth 
airr~ilar, but nlore slentler and less cr~rved; hnt 2 or 3 small teeth tlircc,trtl backwart1 on each side 
of hthatl of vorntsr, t l~eae working dirthcstly agairlnt 2 n111al1 patcl~es of similar teeth on tlrc l~awil)rancbhials 
of the fonrtli arc.11; no tongue present; a wick slit 1)c~hintl the fourth gill-arc.11; ~ ~ s r u t l o t ) r a r t c ~ l ~ i ~  present; 
gill-raker3 2 $ 12 on first arch; gill-rnt~rr~l)rar~c~s r~o t  nnitetl; arrtt.rior c~nrl of gill-slit8 vertically brlow 
nostrils; hrat~c*hiostt~gds 7. 

F i r ~ t  dowal s1rortt.r than in C". vortrr ant1 nrorcx ~w)stc,riorly inst>rted; also I ~ R R  wiclely neparated f r o n ~  
soft tlorsal; spintlu unnally 4 in nun~ht.r (4 in 10 specnitr~t.r~s, 5 in 5 s l ) e ( * i ~ r ~ t ~ ~ ~ s  cot~nted), while ill tS0r,(, 

they are unually 5, rart.1~ 6. l'ecbtorals vtAry ~lentler and short, with very fine rays, their jt~llgtl1 
eqllaling that of snont and half t.ye; ver~trals with the fonrth ray lot~gt'st, rea('hing ~ I I I I B ;  c~audal widely 
forketl; all tlrt~ clorral rays wire the tirst are once forked rlear the tip, the branches not divergent, ttle 
lart ray cleft to l~ahe; anal ritys si~nilar to thotit1 of c1ors;rl. 

Stalt.s a little c.oar*rr t11a11 in rorfrx; t.ac.11 sc-ale snt)c,irc.nlar, att;tc.lretl c-entrally, c.Ievatetl above, t l ~ e  
general uurfact., tht. margins free; porttv-ior n~argin of tlacl~ sitlr with f ro~n  X to f i  strong spinrw, of wrhicl~ 
the central ones arti the lo r~ge~t ;  S ~ R I ~ B  (~Iosely adht%rf.nt, ant1 cotnplt~tt~ly invt~rtir~y head ant1 body; 
the breast at111 l~rl ly ,  the opt,rc.le>s, extrapt or~ly the thin trrcrnl)ranortn ~rrargitt, tlre c.ltc,rkn, snont and 
top of t~ead, tl~t.  ~~~crxillary, prrrnaxillary ar~tl ~ r~ar~di t ) l e  and the gular ~ ~ ~ e t t ~ b r a r ~ t . ,  ;tll clost,ly coverrtl; 
two lateral  lint.^ present on side, a line on each sick of oc.c,il)nt running t)ac.kwartl along 1)a~e of ~pinonw 
(Iorsal, I I I I I I I ~ ~ O U H  liltt,8 OII head, a r ~ d  I I I : L I I ~  ('rons linen above th(. 1111pt~r Iater~I line U I I ~  1)c~Iow the 
lower. Sensory rjrgarls arc. Ioclgecl in s~rrall frc.t.ly-~~n)jt.c*tir~g pap ill:^, wt~ich projt~c.t arllotlg the scales. 

Color dusky brOw11i~h on 1)ac.k with 3 faint broatl dark cross-l):~m; ~ i d t ' ~  a11(1 1)t'Iow silvery, the 
qitleu ~prckletl  \\. it11 l~rowuistr; fills all wlritish, m~~rrarkecl. 

Many spcv*i~llt,~~s wcAre obtained at station 4101, 1)1it the specit~s was not obtaint>tl elsrwht~rt~. In 15 
~pec~imenw t~xarni~tetl, t h r  dorsal an11 a ~ ~ a l  fin coountu art1 an follows: 1)orsaI rv-18, anal It;, 1 spec.inte~~; 
rv-18, anal 17, 1 s l ) t~ ' i~n t~n;  IV-19, anal 17, 3 s l ) t~(~ in~(~ns ;  IV-19, a11aI 18, 1 spe(>i~nen; IV-20, anal 17, 2 
npri~intens; rr-20, anal 18, 2 s[)ec.i~~renn; v-19, anal 16, I syc~citnrn; v-19, anal 17, 1 ~ p t ~ c ~ i n ~ e n ;  v-20, 
anal 18, 3 spc.c.in~c.nn. 

Family CALLIONYMI1)h:. 

Callionymus cmruleonotatus, new s~)erirs.  I ' la t~ 89. 

Type, 86 mm. long, 49 inm. to base of c%ndal, from station 4M%, off east roast of Maui, dtlptlr 41) 
to 176 fathor~~s;  type, 30. 51603, U. S. Nat. Mns. 

1,ength of head (trreasuretl to opt~rcnlar margin) 31 huntlretltlrs of total length witliortt carltlal; 
depth 12; uitlth a t  I)arta of prc.toraln 17; length of s t ~ o t ~ t  9; diarnc1tt.r of tAyr !); length of rl~rlxillary 10; 
distance between branchial pores 9; dintancue frorn tip of snout to first dor~a1 spine 28; length of first 







FISHES OF HAWAIIAN ISLANDS. 649 

tlorsal spine 25; distance between tlorsals 8; lrngth of c-andnl 75; longest ventral ray 23; longest pe(.- 
toral ray 24. D. rv-9; A. 8; P. 17. 

Very slender, with slender preopercular spine bearing 4 or 5 hooked spi~les on upper surface, in 
addition to the terminal spine; intrrorhital space very narrow, but grooved; none of the dorsal spines 
produced, the second the longest, the third atld fourth rapidly shortened; head corr~paratively narrow, 
its width half its length; snout slrort, rrtaxillary reaching vertical from front of eye; teeth villifors~~, in 
moderate bands, in jaws only; 2 or 3 eularged teeth direcbte(l backward and forward in the inner series, in 
the rniddle of eachh ~nandihalar ratnos; occ.il)ital region flattened, very slightly roughened; preoperc*ular 
spine slender, straight, its tip hooked up to form a spine, it* upper margin furnished with 4 or 5 other 
sl)inrs, retrorselp I~ooketl nrrcl evenly tlintril)ntrd along iLq whole Itmgth, not grouped a t  its tlistal t.r~tl 
as 11suaI in this genus; 1owt.r 11tarpi11 of ~p i t l e  with 2 or 8 111inute tetlth, irregular in size an(\ position; 
the usual strong hookecl spine prt.sent at base on outer face; preopercsular spine reaching half tht. din- 
t:tnc.e fro111 its I~ase to operceular ~rrargin, its length half diameter of eye. 

None of the ilorsal spines proiIuc.ec1 or filamento~ls; upper orltlil~e of fin ronncled; first spine equal 
to second or slightly sllortrr, the third and fonrth rapidly shortened; tips of first, second, and third 
sllines in the tlec~lined fin reac-hing tlre sawe vertical, ~ h i c h  is that of the third ray of second dorsal; 
soft tlorsal contparatively lour, the last ray falling far short of base of rautlal; anal similar to uec.ontl 
tlorsal, but higher, its ray slightly pasni~~g candal base, its length slightly greater than that of soft 
dona1 ant1 itm irlsertion a little trlore posterior; the n~iddle caudal rays ttre produced to for111 a filit- 
~ ~ l r n t o u s  process, the total Irngt11 of ('alldal r(1uali11g length of trunk (without head); the membra~tr 
of inner ventral ray joir~illg I)C'('~OMI a t  t l l ~  111id1lle of its base; pectoral c.xte11ding beyond tips of vt.11- 
trals, botlr fins passing front of nec.on(1 dorral; lateral line singlt., as ~lnual, and ~ i t h  a c*harac.teristics 
k)eadrcl appt>aranctx; it  runs ollt on c.atl(li11 fin, a(*('ol~tl)anyittg tlrt* fifth ray of the upprr lol~e for a 
distfi~~c-e equaling two-tlrirtln d i a ~ ~ r r t r r  of ca!.e. 

 lor in spirit*, dnsky olive on top of I~c+td and dor.wl half of I)otly, f nc.ly ~r.rtr~ic~llatecl wit11 trar- 
row dusky l i~lrs  i~~('losing \'pry 811rall s1)ots of the grollrl(1 cwlor; l0wc.r half of sitlrs of lit'ad at~tl body, 
illcluding hra~~c'l~iostegal tl~rnrbr;ttlc., the. upl1rr s~~rfa(*(b of \7tbntritl fills wit11 tl~(h t~lt,~~rk)rant~s cottnr(-tittg 
them to base of pectoral, and the 1~)wt.r lralf of c.ttutlal l i ~ r  g o l ~ l t ~ ~ ~ - y c ~ l I o ~ ,  ~narketl wit11 Itright Irlue 
spots a11(1 lines, each blue rnark with a wide tlusky ~rlargit~; on 1owt.r ~idth of head and trunk th r  !.)l~rr. 
spots frequently coalesce to form lengthwise li~res; I)rlly and 1owc.r parts get~erally plain tlusky; a 
quatlrate black blotcah under spinous dorsal, a rtarroa dark bar under last (torsal rayH, son~et in~es one 
also untler first dorral rays, R I I ~  one on I)a(bk 01 tail, thtasr dark 1)ars all faitrtly marketl; a bIa(>kisl~ 
streak fro111 rye aronnd tip of sno~lt;  spinous dorfial (111skv gol(len, crosned by zigzag blue lint~s, ett(*lr 
narrowly edged with blacskiuh; soft dorsal tritnmli~(-(~~rt dusky golden, with irregular I)lne lines and 
l)lotches, arranged for the t ~ ~ o s t  part longitudi~~ally. Attal similar to secbontl dorsat, the blur lirles 111ot-e 
ot)lique, the 11rargi11al third of fin 1)lae.k; clnrkrr 111arkiltgs on  c~tl11da1 arrangr~l il l  the for111 of c~ross-l)ars. 

Tlie :tl)ovt. desc-ription is clrawn from a rr~itle sptv.itrlt>tr. I n  f t ~ ~ l ~ a l r s  the trtid(1le vandal rays are riot 
produc.rd, and no trace of the b l~ te  and gol(1en c.oloratiotr c*an be tlett.c.tt.cl. T h r  anal ia trat~sluce~rt, 
with a Ilarrow I~lack edge, the 111edia11 c~audltl rays are b i r~ t ly  barrcql, ancl the a1)inons tlorsal is 1)Ia(sk 

tlarrow ol)liqne lighter lines. 
T l ~ e  pc>c.toral rays vary in nutrr1)rr fro111 lti to 18; O I I ~  spc~('itrrta~~ has Ibllt X dors:~l rays; o t l~r r \v i~e  

tire dorsal and anal fin rays present no variation. 
Thr  s1wcic.s way taker1 at  tllt. following stations: NUS. 3857, I'ailolo ('l~anllt~l, 1wtwrt~11 hlolokai ant1 

Mani, 127 tc, 128 fathotns; 3858, J'ailolo ( 'ha t t~~t~ l ,  1)etwt~e11 Molokai ant1 Mani, 128 to 1:IX fatllonlr: 4066, 
off the eastern csoant of Mani, 49 to 176 fathoms. 

Callionymue corallinus, t1cX\v s)#~c*it~s. Fig. 251. 

Type, 40 mm. long, from station 3373, Avau ("ha1111c~1 1)etween Maui and I.anai inlands, drptli 32 to 
37 fathot~~s;  type,, No. 61581, I T .  S. Nat. Mus. 

Length of hrad, from tip of enout to opercular nlargir~ in frout of pc~rtorals, 40 hundredths of total 
length without caudal; from tip of snout to gill-opc~t~ing 33; dia~nc~ter of orbit 9; length of snout 12; 
length of nlaxillary 11; grtbatt~st width of head. 27; gr(~atc8st depth 18; length of preopercular spine 12; 
tlistarlce from tip of ~ n o u t  to front of atla1 55; Icallgth of ntlal bast. 27; length of longest doma1 spine 23; 
longest dorsal ray 17; longelrt anal ray 18; longt'at ventral ray 30; length of pectoral25; length of caudal 
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Csllionymus rubrovinctus. t1cs\v r11c.c.ic.~. lo'iz. 2.52. 
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~1~11 t l1  11; \vi~It,ll itt l);tsts of l ~ t ~ ~ ~ t o r : ~ l s  20; 11~11gtl1 o f  ~ I I I I I I ~  10; ~1 i : 1111~* t~~r  o f  P ~ I :  7.5; I I ~ T I ~ ~ I I  o f  111:txiI1:1ry 
S; tli~t.:~ttcac> I ) P ~ \ V ( Y ' I I  Irr:lni,l~i:~l ])or.I1s 10; clist:lrlc.cb f r o t ~ ~  t ip  ( ) I '  sl1011t t o  lirst c1orr:rl rl,inc. 31: Itst~qt I1  ( t i  
lirst tl~~rs:cl nltiui. T,O; Itbngtl~ OF sl~c.on~l (lorr:il spinc' 1::: dist:~ncbc. I ~ c ~ t . w c ~ c ~ ~ ~  < l~~ r r : t l r  7;  I~-llrtlr of c.:i~lcl:~l 
10.1; lor~gc>nt. vcbnt,r:~l K I V  3 ;  111ngt.d pcv-tnr:tl r:ty 22. 1). vt-!I; .\. S; 1'. 20. 

Sl~otit, s l ~ o r t ,  cI(v*livot~s, ;ts i l l  /'. ,ji/l~o~,;v?~.s; 111:1sil1:1ry l):~roly r t- :~thl~it~g v~rti,-;11 fro111 fror~t ,  o f  11r1)it; 
l ( , t n t l ~  i l l  rlnrrc)\v v i l l i f o r ~ ~ ~  1):11111,< ~ I I  j i ~ ~ v s  c1111y; tkytbs l;lrc(~, :<!! i t 1  IIV:I~I I I I { ~ : I S I I T ( ~ I ~  to I ) K I I I ~ * I I ~ : I I  [)l)rts, ~ t~ l ) : l -  
r : ~ t ~ ~ l  o111y 1)y :tsl~:trp I I O ~ I ~  i~ttvrort)it:tI ri~lyc* \ v I ~ i ( - l ~  I I ~ S  I I O  tr:u-,: o f  :t I v t ~ g t l ~ ~ v i s ~  grooves; o~~c i1 ) i t t 1~  r~?zii~tl 
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slightly swollen on each ~ i d e  nledian line, the surface finely rugose; preopercular spine long, very 
slender, and straight, ending in a long tapering point directed backward; upper edge of spine furnished 
with 8 small saw-like teeth, directed toward base of spi~le, the anterior teeth sn~allest; lower edge of 
spine s~nooth;  a strong hooked spine at  base, on outer surface; preopercular spine extending to 
opercrllar edge, ancl eqrlal in length to diarrleter of eye. 

I n  males, the fiwt dorsal spine is very long and filamentous, reaching to or beyond middle of soft 
dorsal. In  the typt., it extends to bme of the sevtlnth domal ray; other spines are regularly shortened; 
tip of last dorsal ray reaching slightly beyond batw of upper caudal rays; anal fin beginning and ending 
slightly behind first and last dorsal rays; tip of la.~t anal ray in the same vertical with tip of last dorsal 
ray; membrane of inner ventral ray joining anterior face of pectoral bme a t  beginning of its upper 
fourth; longest pectoral ray reaching slightly t n ~ y o ~ ~ d  vertical of the second anal ray, th r  inner ventral 
ray falling a little short of this vertical; median caudal rays extraordi~~arily producerl in atfult males, 
a little exceeding length of head and trunk; the single lateral linr runs out or1 cal~dal fin for a distarlre 
equaling twice diameter of rye, accompanying the fourth frilly developed ray of upper caudal lohe. 

Color in spirits, brownish, grayish brown, or grayish pink on dorsal region, white below; back with 
4 or 5 rather indistinct darker cross-bars, ant1 5 urnall dark s1)ots on rr~iddle of sitles; a faint dark streak 
below eye, and one downward from base of preopercular spines; upper half of body marked also with 
numerous round gray spoky of varying size, each spot surrounded by a blackish line; dorsal black at  
base and tip, the filamentous ray whitish; soft dorsal and cautial cross-1)andt.d; anal fin black, with 
broad white tips to the rays in adult males; upper face of ventrals dusky, paired fins otherwise 
unmarked; under surface of head most characteristichally ornamented in adult males; a broad jet-hlack 
bar occupying median line of throat, broadening slightly on front of breast, where it terminates; f ron~ 
this bar there diverge on either side about 8 narrow jet-black streaks, which pursue a ~learly parallel 
curved course over gill-membranes and over membrane joining inner ventral ray to pectoral base; 
each black streak is divided lengthwise by a narrow silvery line and margined above and bt.10~ hy 
wider silvery lines, the interspaces otherwise grayish silvery. Females and young rr~ales have throat 
unmarked, the first dorsal spine not produced, and the c-audal shorter. Pectoral rays usually O in 
number hut varying from 19 to 21. Dorsal and anal rays invariably as given for the type. 

Specinlens were taken a t  the following stations: Nos. 3847, off the south coast of Molokai, 23 to 24 
fathoms; 3861, Pailolo Channel, 30 to 52 fathoms; 4032, Penguin Bank, south of Oahu, 27 to 29fathoms. 

A fine female spt,cimen of this species has been subsequently presented by Mr. Max Schlemrner, 
who secured it  a t  ~ a ~ s a n  Island. 

Family HAKPAGIFEHI1)R. 

Dracone t ta  hawaiiensis,  11c.w spwit~s. I'late 91. 

Type, 53 rnrrl. long, fro111 station 4102, c.hannt4 betwtwl Molokiti arid Maui, depth 122 to 132 
fathoms; t y p ~ ,  No. 51633, IJ. S. Nat. Rfus. 

Very near Ihaconetln, sonica Jordan anti Fowler, from Japan (Proc. IJ. 8. Nat. M~is., XXV, 1903, 
9'39), cfifferirrg in the smaller eye, the straight opercr~lar upint., the longer stronger s~lbopercular 
spine, the longer dorsal spines, and the longer ventral fins. In fin-formolir., general proportions and 
color, thtare is close correspondence between the 2 species. 

Head (n1easnn.d to end of subopercular spine) 33 hundredtl~s of total length, without caudal; 
depthof hotly 14; eye 11; maxillary 9. I). 111, 12; A. 12; P. 21. 

Snout short and sharp, triangular, pre~naxillaries projecting on rniddle line for more than length 
of snout; pren~axillaries very protractile, their spines reaching almost to mitldle of interorbital spacat.; 
cleft of mouth horizontal, narrow, a t  lower side of snout, the n~andible everywhere included; maxillary 
reaching a vertical rnidway between front of orbit and front of pupil; teeth all villiforn~, in moderate 
bands in the jaws only; interorbit$ space very narrow, about 4 the pupil, with a shallow groove in its 
anterior half only; opercle greatly reduced in size, forming a strong spine directed upward and back- 
ward; it is either straight or very little curved near its tip, and is directed toward base of upper pectoral 
rays. I n  D. rmicu, it  is shorter and more arched, directed tom ard a point in  advance of first dorsal spine. 
Suhopercle alno developed as a long strong spine; opercular and subopercular spines diverging, the 
interspace filled by a soft membrane, which forms the middle portion of gill-flap; subopercular spine 
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nlucll lor~ger t l ~ a n  in I). .renic.tr, r'ilc-l~ing to witl~iri l~alf a 1nil1ill1ett.r o f  1)ast. of 1)c.c.toral. 111 tllt~ type 
s~wc-irnt.n of 3(vii(*(1, 65 lnrn. long, a HI)HV(~ of 2 I I I ~ D .  i n t t ~ r \ ~ n + ~ s  hetnec~n t l ~ e  s \ ~ l ~ ~ p e r c ~ ~ l a r  sl)ine anti the 
t~ase of tlit. 1)ec.toral. (+ill-slit entirt4y lateral, little wit1t.r t11a;l tllr distit~lct. t)etween the tips of t l ~ e  
2 spines; lower enti of gill-slit ilnn~ecliately al)o\e t~ase of \entral spine; preoptrrcular margin rtdnate, 
not armed; occiput slightly ror~gt~ene(l, Itass so than ill .tr.)tictr. 

Ventrals with their inrler margin wl~olly fret., r~o t  joinett Ity t~~et t~hrat ie  to  haw of pec-torals, as in 
C/illton?/mv.q; ventrals also less widely separated at base. I11 I) .  Ittrrr~rr~iurcnis, thtsy are much longer than 
in x~niccr, reaching base of src.ond anal raj ; pet-torals reac-hing wc.ll 1)ryoncl vrntrals. 

First dorsal spine longest, tht. stbcond and thin1 of ahont equal It.ngth, the ripper nlargin of fin 
cone-avr; when tl~t.  1i11 is dec~liut~tl, the tips o f  all the spitlev rxtcrltl t)eyottcl )lase of iirst dorsal ray; soft 
dorsal a ~ ~ t l  anal si~iiilar, low, of equal Irngth; anal a little nlore postt>riorly insertrd; the last tlorsal and 
anal rays fall short of 1)ctst. of cuauclal, \ \hen depressed; caudal fin sl~ort,  rorlr~tlc.tl; 111) trave of lateral line. 

Color in spirits very light gray aI)ovtx and t)rlow, the hack with faint tracat,s of 5 darktbr c-rors-bars; 
fiwt and seco11(1 ( . N J R P - ~ U ~ S  ~nr~rler origin and rind of spinous dorsal, tlte third anti fonrt11 equally npac.ed 
nr~dt,r soft dorsal, tht. fifth ou hack of tail; dorsal region faintly spotted :ir~cl n~ottlcd with darker; 
5 fait~t ocellated round spots for111 a V-shaped fipurtb with its apvx on nape, the diverging artlls inclosing 
front of s11ir1ons tlnwal; postc.rior part of ~pirions clorsal black; two rtwrrowtLr horizontal black linw on 
soft tloraal, randal with 2 faint dark bars on basal portion; two strlall black spots a t  base of pectoral; 
fins otherwise unmarked. 

Only the type specimen warn ol)tnined. 

Family ATELE0PII)A.:. 

Ateleopus plicatellus, new s1)ecit.n. Fig. 253. 

Type, 55 clrl. long, fro111 sttttion :1XfiX, I'ailolo ('hannrl, 291 to ti84 fatl~on~fi; type, No. SlSXR, 
T1. S. Nat. MIIR. 

Head 15 hundredths of total length; greatest depth (at  oecaipnt) 9; length of head and trunk 31; 
predorsal length 17.5; preventral length 10; length of pecstoral 11; Ior~gt,st clomal ray 13.5; length of 
ventral 6. 1,rnKth of snont 3fi h ~ ~ r ~ d r e d t l i s  of 11ead; preoral length of snout, mrasured axially, 15; 
interorbital witlth 35; diarl~t.ttlr of eye 14; 1r11gth of 111~xi1lary (n~(,asltre(l fro111 front o f  prrn~axillarit~s) 
35;  width between angles of ~rroutlt 26. I ) .  $1; I). 14; Y. 3; 11. and C. 104. 

8nor1t vtary blunt, overpassing tnouth for about two-fifths its length; trlouth wicle, horizontal; Illax- 
illary rc.achir~ga vertical f ron~ tniddle of orhit, a trifle shorter tlra11 length of snout; anterior half o f  eac.11 
prernaxillery containing a very narrow1)antl of st~lall teeth, the posterior I~alf, and tht. entire mar~dil)le, 
toothless. Also in 11. japonit~cfi Srhlegel, the n~anciible is toothless, although clesrri1)ed and figr~red 
with a l~anci of teeth. Vomer ant1 palatines toothless; prernaxillaries very protracstilr, but the ~naxillary 
i i r ~ r ~ l y  adnate, skln of head pasuing over it without interrn~tion;  upper and lo\ser lips finely pli~*att' as 
in Ctrtostornoitlx. Posterior 110stril an oblique slit itunrediately in f r o ~ ~ t  of upper part of orbit, the, ante- 
rior ill a short procumbent tube witti the opening directed forward; a strong prota1,eranc~e aho1.t. eycb, 
a ~ n ~ a l l e r  one k)ehir~d and ahove i t ;  a pair of strong ridges rul~tiing fro111 occ.ij)nt forward 1)c~twet~rl rypn 
to srtont, the s1,xc.e between them concave; angle of lower jaw provided with a spitions proctxsn; prpol,- 
crc-ular rrlargin not free; opercle \*ith a single low ridge and no spines; sensory c.an;~lh of 11t.ad furliistlc,tI 
with very fthw 111inute pores; gill-openings wide, continued forward to I)t.low pupil, tht. rr~en~l)rarlc~s 
wholly separate, frre frolt~ isth~rlns; 4 rorrtplrte gillfi, the fourth arch wit11 a slit 1)ellirltl it; gill-raker- 
short nncl thi(.k, nlinutel? toothell and a little nioval)le, 10 in natnt)t.r on anterior arcall; vertic.al lilll\,s 
of all tho arc11r.a aclnatr, or fret. for a very short tlistnllcse riext ttlr angle, tliv I~or i~onta l  lirnt,s also 
attacl~ed anteriorly, sorr~t~wl~at  ~~ar rowing  tile nlits; ~)st.udoktra~~c.hi:v wanting; I~rauc*Itioatc~gaIs 7; skirt 
very ttrlic.ate, easily broken, st#alelt,cfi; lattxr>l1 lint, ])rlXsPllt, but illrollq~icuons, cornposed of a f t . 1 ~  largtt 
distant 1)on.s. 

The anterior insertion of tlic. c\or~;tI fin is al)ovtl the axil of tlre pectorals, tlic Itwgth of its i)ast. half 
postoc*ular lerlgtl~ of Ileati, its tip reaching vrrtiwl froln vent; pec*torals failing to reach vent by a dis- 
tanw nearly rqttaling one-third tlieir Irngtfr; tlrch vt~rltral aj)I)ears to I)? a siti~ple filantent, t)lit on tlissec-- 
tion 2 slender rays appear c-loaely jointd for their entirt. I r~~gt l r ,  M ith a short r~~di tnen t  at their base; 
they taper unifornily to tlicir tips, which are not dilated and flattenet\ as in  jnl)oiric.ns. In  the type their 



654 T3TTT,T,b:TTN (IF THE TTNTTKD STATTSS FTSH COMMISSION. 

l ~ n ~ t l ~  cv111:rls thrlt of snnnt, :air11 t11r.y r * s t . c ~ r ~ c l  c,~rc~-forrrtlr tl~c~rlisl:rrt~.~* l ~ c , t ~ ~ r ~ c ~ n  tlti*ir 11asf. :1n11 tlw origin 
nf :<rral fill; in t t ~ r  srrr;iIli~r ~ ~ ) t y p r s  tlrtby a r r  a littli, l o ~ ~ p ~ r ,  1)nt t l ~ v y  ric>ver rc?:r(*I~ r~~i~l(l l i :of p~sctc)r:~l tins; 
i l l  . I .  ,jrrl)w~i~.r~s, tllc, vcwtr:rIs :lrcS 1rrrrc.11 rrlnrcL s l (~ r r~ l r r  :rn~l rloncntc., c~s t c~ r t~ l i l~g  rnorc- than t1rrc.r-fot~rflrs 
11i.utanrc. to  vc>rtt, arrtl rlilatcvl :rnc1 Ilattc*rrcvl : r t  t l ~ r i r  t,ips. 

(h lo r  1111sky trr~r~slrrc-cmt, Iilw : i r ~ c I  t ~ r ~ ~ ~ i r ~ : t l  Iralf nf vc~rrtr:tI fil:~tr~e-rrts \vl~ite;  otltvr f ins jr~t-lrI:t~-l<; 
I I I ~ I I I ~ ~ I  an(1 gill-(-:tviti(xs : I I I ~ I  ~ ~ ( ~ r i t i ~ r r ~ ~ ~ t r r ~  j):iI~. 

(!t~ntc*nts of S ~ I I I I I : ~ I ~ I I  c.onsistirrg 1:rrgoIy of vpry sr11;11l s (>n-~ r r (~ l~ i r t~ .  ~ ~ ~ ~ ~ ~ ; t s i o r ~ : ~ I l y  \vitlt s c ~ r l ~ ( ~ r ~ t - g t : ~ ~ ~ s  
nrttl hc.rrrtit c.r:~l~s. 'I'llt, stn111ai*11 is \ft5ry \vicl(b, \vitItor~t (lc>xr~r(*, 11:issing clircrtly illto t,trcb C R ~ I : I ~ ~ ~ I ~ I I S  

intrbstirrc.. S n  11ylorii* c:ric~ :trr rlc~vc~lor~c~rl. ' r l ~ c  livcsr is vc3ry rrri:tll. 

' I .  . ~ 

. I .  r ~ l ; r -n i~ l l~~s  agrc.cis lvitll . I .  irrd;o~s .\lc.oi.k in t l lr  ~ h o r t  l:tl)t~rir~g vc~r~tr;tls, I I I I ~  ~liffc~rs i l l  t 1 1 c -  I:irgc*r 
eye-, tlrc. hcs:cvic.r., Ic,rs ~~rc~ji*c.ting r n ~ ~ r i t ,  t.l~i* 1;rrgvr ~trorrtlr. : i ~ r < l  tilt! I i ~ l ~ t c \ r  t*r)lor. 

I n  t l t ~  rotyl)c~s of .I. ~ ~ l i r ~ r l a l l ~ ~ s ,  ~vlt ic~h ( S I ~ I I : I I  irr sin, tlrc* ty11(1 of :I. i)~rl;e~rs, t l~c,  rr11)tlt is 1)ro:ttlly 
rnrrn~lcvl :rr111 ovcSrp:~ssc-s t l~ i :  111out11 for :t ~listani~cx l c ~ s  ~ , I I : I I I  t\vo-fiftI~s its 11rroe~r1l:tr 11~ngtI1, t l ~ v  ~ l i : i t ~ t r ~ t ( ~ r  
t l f  ry1. C V I I I : L I S  f o n r - ~ r v ( ~ ~ ~ t l ~ s  tIl(, lt~ngt,lt of srlotrt, nrrrl tlrc~ c.lc.ft of r11o1rt.11 r(~it(~Ir(~s vrrtii.:tl frorrr frorlt, of 
plipil; \.r~tic.:~l fins nn11 ~)rhc.tor:tI~ jc~t-l)l:ic.k, c.olor o t l~ t . r \v i~i% ~ni i lor t~r ly  grnyis11, witlront tr:cc.v r ~ f  11:rrlc 
l)ro\v~i o r  ~ ) ~ r r ~ ) l ~ ~ - l ~ I : i i ~ l i ,  

T I I ( ~  sl,cv,i(,s \v:rs t:rkcsrr :tt, st:tt,ic~~rs Sos.  :!%l;%, l1:tiIolo (~ I I : I I I I I I~~ ,  ? ! I 4  to (;%I f:itIti,~l~s; :tr111 :Wl%, off tlte 
S i n ~ t h  co:lst of O : I ~ I I ,  2.77 ti, 2!L1 fatllorrru. 
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Snyderidia  canina, new species. Plate 92. 

Type, 309 mm. long, from station 3989, vicinity of Kauai, depth 385 to 500 fathoms; type, No. 
51646, U. S. Nat. Mus. 

Head 8.5 in total length; depth 10; distance from tip of snout to origin of anal 5.8; from tip of 
snout to origin of dorsal 7.5; diameter of eye contained 5.25 times in head, 1.2 times in interorbital 
width, the latter equaling length of snout. 

Middle of occiput arid interorbital apace raised to form a rounded crest; snout protrudi~ig convexly, 
upper profile concave above front of eye; mouth very obliqne; maxillary extending well beyond orbit, 
equaling half length of head, its expanded portion channeled on its outer face; mandible strong and 
heavy, included within premaxillaries; rriandibular angle forming a sharply projecting triangular 
process; upper jaw bearing anteriorly a pair of long curved canines wl1ic.h close outside mandible, and 
are separated by a wide spare which is toothleslc, or nearly so; one of the canines double; sides of 
premaxillary with arrow-shaped cardiform teeth in a rather wide band, a few of the anterior iriner 
teeth of the band longer than the others and more distinctly depressible; anteriorly in the mandible a 
pair of long curved canines corresponding to those above, but separated by a narrow interspace and 
directed obliquely backward; in side of mandible an outer series of smaller teeth arid an inner row of 
conical canines, shorter than the anterior fangs; a long fang on head of vomer, with 2 pairs of shorter 
conical teeth behind it, and several very srrlall conical teeth irregularly disposed; a single series of 
small conical teeth on the palatines, 1 or 2 of the anterior teeth nluch enlarged; preopercular rnargin 
adnate in  i& upper half, free below; opercle bearing 2 divrrging ridges and terminating posteriorly in 
a slender flexible process which is bound dowrl by membrane along its upptbr c~lgr;  lower opercular 
ridge extending into a second process which overlaps the sulmpercle; pseudobranrhi;~ present as a pair 
only of well-developed filaments on eirch side; but 3 short pill-rakers developed otl horizontal limb of 
outer arch next the angle; besides these, a number of str~all spinigerous tubercles, which can not 1% 
accurately estimated; a few inconspicuous pores on snout and on syrriphyseal portion of mandible; 
posterior line of occiput midway between origin of dorsal and tniddle of eye. 

Dorsal rays all very slender and unbranched, with but few distant articnlations, and joined by a 
very thin delicate membrane; anal similar, with thicker rays; pectoral narrow, composed of very 
slender unbranchr~l rays, itm length equaling that of heatl. 

(+round color light grayish, almost wliolly concealed 1)y s~rlall cluatlrattl or roundish pigment spots 
of nearly uniforni size and distribution; ter~ninal part of tail black; ol)c~rc.les ant1 jaws tlarkt.r, as wc4 
as prepectoral area; mouth and gill-cavity blackish, lining of abdominal walls jet-black; fins 11s- 
lucent. 

A single specimen known. 

Fierasfer  microdon, new species. Fig. 254. 

Type, 97 mm. long, from station 3872, between Maui and Lanai islands, depth 32 to 43 fathoms; 
type, No. 51600, U. S. Nat. Mus. 

Head 14 Iumdredths of total length; greatest clepth 10; distance froxr~ tip of stlout to front of d o m l  
25; clistance from tip of snout to front of anal 14. Lmgth of lriaxillary 45 Itundredthn of heatl; diameter 
of eye 23; length of snout 20; intrror1)ital width 13; clepth of lleatl a t  nape 60; greatest width of lied 
.50; length of pectoral 50. 

Head and body narrow, c-ompressecl, unout bluntly roumdetl, iB  profilr nearly rertic-a1 it~ttrit~tliatel~ 
above mouth; ~noutlr vrry oblique; maxillary failing to rcarh \cirtic*al fro111 hittdrr tdge of orbit; 
branc.hiostega1 rnen11)ranes ntiitetl anteriorly, leaving about half the i s t h t ~ ~ u s  nr~covert~tl; tc.tlth all com- 
paratively ~rnall,  the tnedian line of votnerine tt3c.tl~ being tltc ottly conapic-rlortn c-ar~ities in the tnouth, 
and these 11111~11 s~ t~a l le r  than iri b'. Aon~t.;; a few sltlallrr teeth on t.ac.11 witlc of rnetlian v o t ~ l e r i ~ ~ r  series; 
palatine and prernaxillary teeth n~inute, in 1)ands of ~nodt>ratc. wicitl~, nolie of the111 enlarged except 2 
or 3 near front of upper jaw (on one side only ill type), thesca I)ritlg s ~ t ~ a l l  conic-a1 teeth, not canines; 
neither palatine nor prernaxillary bantls whow any trace of biserial arrangement, or of enlargement of  
outer or inner aeries; outer serie~of mandibrtlar teeth very slnall sltlnder canines, hooked toward angle 
of mouth; inner teeth minute and forming a narrow band. 

F. ('. H. 1903, l't. 'dG 
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T'e(.tor~l fin wit11 I ( ;  r:~y*; (1orr:lI low 1)ut , l i ~ t i n ~ * t ,  its origir~ well 11c~11i1111 t.ip of pectoral. 
('olnr .rvl~itisll tranlslrlc.csnt wit11 slirllt. Illrter; cbntl of tail rc.r~ll(~rc>~l rlightly tlnsky l)y Ficat,trrrd 

~rigttlct~lt s1)otr; o(*i.il~llt ~ l ~ l ~ k y ,  Y I I ~ I I I ~  : I I I I ~  t i l )  trl ~~ l : i~ l ( l i l~ l f l  +lirlltly LO. 
Fro111 1,'. 1co11tr.i ( I t ic~l~: t r~l ron) ,  tliis rlrc~c-ics.q rliffvrs in its r~ll:lll it114I I I I I I ~ ( .  1111licll11. moiit~h, F;maller 

tc~c,t,ll, ant1 1 1 1 ~ ~  ~ I c ~ n i I f ~ r  tail; fro111 1,: I~rr11111o~ii (T<lot~ker), in rltlitllfar t f ~ t h  R T I C ~  10ngc.r prrtoral. 
Only tht. typv ir known. 

Rc.G~;,,.- 
% inch. 

Jordanicus nc9\r gclrlrlr ( Fic*r:tsf(xritl:~s). 

.Tor(lrrnicil.~ ( i i l l~c~r t ,  t ~ r t v  g ( l ~ ~ ~ ~ s  of l~ ' ;~rrc~~rr~'~I:r  ( I,'i(~rrc.:fii~ e c e i c ~ ~ ~ ~ ~ ~ t ~ l ~ . ~  .ji)r(1:111 & P;v(lr~~~ar~ri) .  

r ) i f f (x r i~~g  fro111 /<'i(2~,r~.:fr,e. in t l ~ ~ ~ ~ l ( ~ p r r s s ( ~ ~ l  11#~:1(1, \vI~ic*l~ is :IS 1)rr):uI :LH it is 11igI1, i ~ n f l  t%r1)(*(*ially in ttlc 
:~tl~~rttc.  ~~l: isi l laric~s :IIIII  tllv I:l(.k o f  n ilirtil~i.t ln\vc,r lilr; tllc. ski11 r ~ f  rnont nnrl snl)orl~it:tl r ~ g i o t ~  ~)itsac'u 
~vi thont  fr)l(l or ot11r.r intc.rrnyrtion rrvc*r t l lr  m:txillxry nlld pren~asi l l :~ry ,  I>oth of \vl~ic*h :trtA ~ I I I I H  i.011- 

ccb:tlc~l ar1(1 fir1111y ~ ) I I I I I I I I  (1i)\v11; i ~ ~ a ~ l i l i l ~ l i ~  l>ro:~d nnfl fi:tt,; i l (~11y  11l:irgin of j a ~  widr,, f lat , t( ,~~r(l  to a11 
I'II~I., c>.utc.~l(lirtc. \vc~ll I~c~yrrttcl clc311t:try portioil ~ ) f  ,jn\v, l r~ l t  r ~ o t  rc.~rarntcvl l)y :t foltl frorn t.111. intcylr- 
rncwt c.ovc-rillg tllc. r lr : t l~tl i l~l~~; tl~ca ~r l : ln( l i l )~~l :~r  t(.c>tl~ :trca ol)l)rrscvl to  tllc. p:tlntit~c! l):intl, nrltl tllc 
cs1,an1lc.tl f l r~ l ry  tll:~rgit~ of ~ r~ :~ r l ( l i I ) l (~  ~ l r l ~ t s  witllin the* llrc.~ll:~silI:~ry srric~s I~trtll a r l t~r ior ly  :111(1 I:~tc~:iIly; 
no I I ~ ~ ) I K ) I I I N - ~ . ( ~  foltl of intet.nrr~cwt.  long ir111e.r ttla1.gill of tllc~ ~ n a r ~ c l i l ) l ~ ;  l)ranc~I1iost~gn1R 7. 

Jordanicus umbratilis (.lrrr(l,zll ck I':vertnar~rl). 

Antimora microlepis Rc,nn. 

011~' spec.irnc.n, 46.5 n ~ r n .  in tot:ll Irrlgtlt, was 1;tltr.n a t  rrt:ttio~i 41X5, in tllc. vicinity of ICanai, a t  a 
df.l,t~l of 1,oon t o  I , : ~ I - I  f:tt~lcllrlu. 

Tllc nlur11)er OI lirl-rayq i ~ i  slightly 11c~lo\v tllc t~orrrlal k ~ r  ~ n i r - r o l ~ , ~ ~ ; ~ .  :i1111n(la11t tr~:~t(bri:~l tIligllt, 
s i~on .  tlr:~t the. Il:t\r:tii:tn rc.l)rrsck~~t:ifivo iq ~~)ec.ifi(*:lll\r ~;(~l):~r:tl)lc~, I)llt ~ l i r ( ~ ( ' t  co~~lpnriq(rtl wit11 typiCnl 
?,~ir.rr~lrye,x fro111 i\lnrkall watcsru liar tlevc~lope(l I IO fnrtllcbr (liff~~rc~nrc~q. 





TT~atl 26.5 I~nn~ l r t . t l t l ~ s  of I1>11gtl1 to  11arc. of c~:unI::l; t l ~ y t l ~  21 ; 11rq1tl1 of 13:lntl:ll ~ ) C I ~ I I I I I - ~ ( ~  3 ;  Itbngtl~ 
of ~ ~ I : L I I I P I I ~ O I I S  (1ors:tI ray 2:!: ~ ~ I : I I I I I \ I I ~ I I I I ~  v~11tr:11 ray 24: 1111itsr v1>11tr:11 R I ~  I?: 11(~,tornl 20; (list:1111>~ 
l)c~t\vc.t~~r vcwtr:tls : I I I I ~  : I I I : I ~  40; I(a11~'tl1 of i111:1l II:IP(I 20. l , o ~ ~ g i t ~ ~ c l i ~ ~ : ~ l  I ~ ~ : I I I I I ~ ~ I ~ ~  of 11r1)it 25 I I I I I I ~ I ~ I ~ I I ~ I I S  of 
l(~11gt11 01 I I C ~ ~ I I ;  i ~ ~ t v r ~ ~ r I ~ i t : ~ l  \vi11tI1 21;; 1(*11gtl1 of ~ I I O I I ~  :ill; 11ista11tvb frtj111 t i [ )  I I ~  ~ I I I I I I ~  to  fr011t 111 ))re- 
~ ~ ~ a x i l l a r i ~ ~ u  11 ; 11a11gtl1 of ~~~ :+x i l l : t r y  47, its t i11  I I I I ~ ~ I ~ ~ ~ : L I I I ~  I I ( , I I~I I ( I  11os t1~ior  111:irgi11 of o r l~ i t :  1011gtl1 of 
1 1 1 1 i l 1 1 1 r  r l l  $1. I .  r :  4 1 1 :  1 .  S ;  I .  IS I I !  . I .  . \ l )ont  1:10 tr ; l~~svt~rsc.ro\vs c ~ f  srn11.s on 
r;i~lrs, tl~c. I I I U I I ~ I I T  n~~~ . c%r t : l i l ~  111ring 11) t l ~ c  irrc~glll:~rity 111 1 1 1 ( ~  scaritss. 

'r(vht11 ill n:Irro\v I I : I I I I ~ ~  O I I  j:~\vs, :III(I ill :I s111:lIl (,111st(%r 1111 I I~X: I I~  of YI I I I ICT;  giIl-r;tl<ers v ~ r y  sllort, 
:', / 11. 

1<11(1y <>11tir12ly I I I ~ I ~ I I I I C ~ I I  of s1.:111.s : I I I I ~  ~ v i t l ~  l i g l ~ t  gray : I ~ I ~ I ~ ~ : I ~ : I I I ~ Y ~ ,  ~ I I P  I I I P I I I ~ I ~ : + I I ( ~ ~  I )(  ~ ( - : I~ I~ - ]> I> I I I -~ I I~S  
I~ lnc~k i s l~ ;  g i l l - ~ l ~ t ~ n ~ l ) r : u ~ ( ~ g  : I I I I ~  ]~el~*tor:~ls, v t ~ ~ ~ t r : t l ~ ,  :111(1 t~:11111:11 (1(,1,11 IIIIIO: li11i11g of ~ I I I L  fill-(b:~vity a1111 
a111lo111i11al \v:~ll III:I(*I<. 

111 8 ~ I I I T ~ I I I ( I I I ~  of . I .  III;I,~o/~,/I;.s fro111 .\I:I*~<:I, t11v 111)rs:11 ior1n111:~ is a s  f1111111vs: 4-50, 4-.?:it 4-54, 
4-54, 4-54, 4-54, 4-54, 4-.?.7. 111 li ~ ~ I I ~ . ~ I I I I ~ I I ~  t l ~ t *  : I I I : I~  r:lys ;trts 40, 40, 41, 42, 4:;, 44. . . 

:111/i111or(r r11i111r ( ; : I ~ I I ~ : I I I ,  ~ ~ ~ I I I I  t11(* I ' ~ I I : I I I I : I  Y ~ ~ ~ I I I I I ,  1s -:lit1 to  ~liffvr  fro111 ~ ~ ~ i r ~ r o l ~ ~ / ~ ; s  i l l  tl111 111ngc.r 
11ors;ll fill ( 4  o r  5-51 to .5fi) : S I I I ~  11113 s111:t111~r s t ' : ~ l ~ ~  (I-I.:). . \s  is ~ I ~ I ~ I I   fro^^^ tl~(x 110rs:1l for111111:1 of IJII'(.IYI- 

Ir'11;s givcv~ :111oyc., tllt, 1:tttc.r ~ l o c ~ s  ]lot 11iFIc.r ~ ~ O I I I  I ./I;III~ i l l  1111. six(% o f  t111, ~ l i ~ r s : ~ l  till. It P I ~ C I I I P  prnl1:~1111> 
t , l~:~t ,  tl1t8 2 s~)~s~- i tbs  :lrv i ~ l ( ~ ~ ~ t i ~ ~ : ~ l ,  ~ b s l ~ ( v ~ i ~ ~ l l y  :is :I, 1.firt~f111 ~ , I I I I I ~ I : I ~ ~ ~ I I I I  of (+ : I~I I I : I I I 'F  ,11~srril)t,i1111 wit11 ty11ir:lI 
niirrolrpix fails t o  1l(~vc~1111) : u ~ y  rliffc~rc~~~c.~~?i. 

Lmmonemn rhodochir, nch\v slrc~r.ic~s. I+. 255. 

T y l ~ c ,  110 Inlll. Inne, frorn st:ttior~ :!XlO, off ~ I I I >  r ~ r n t l ~  c*o:wt r ~ f  0:11111, ~ I t ' l ~ t l ~  5:: 111 !!l I iat110111s: t,y11~, 
No. 511i22, 1;. S. N:lt. h111s. 

Lcwgt,l~ I I ~  111.atl 2.5 11111111rt~~ltl1s o f  tot:jI 1('11gtl1 \vil11(111t (':11111:11; llbllytll of ~ I I I ~ I I ~ ,  7.5; i ~ ~ t ~ ~ r o r I ) i t : ~ l  
\vi(ltl~ 3.5; 14)11g(,st, 11i:1111t~tor of or l~ i t ,  7; lt31lgtl1 I I ~  111:1xilI:~ry 12; Ic1>gt11 ol' l ) :~r l~(* l  6; 1 1 ~ ~ ~ ~ t I ~  of 1101ly I!): 
I('ast 11t.~,tl1 of 1*:11111:11 ~ ) I ~ I ~ I I I I I ' ~ I ~  2.5: I I S I I ~ ~ I I  of v1~11tr:11s 27; Ie'li~'t11 of ~) (v , tor :~Is  IS: first 1111rs:lI rily 12. 11). 
5-64; , h i .  59; 1'. 24; I?. 2. S I ~ : I ~ P S  ill : I I I I I I I ~ ,  1::O ~ ~ r o s s - s ~ ~ r i ~ ~ s  : I ~ I I I ~ I ~  I:tt~>r:~l 1i11(,, I 0  o r  12 ~I*:III,S l)t>t\vtv111 
l:lt~br:~l li114. ~1111 \last? of :111tt%rior (11)rs:~I r:tys. 

Snout ~l~-l,rc*pscvl, c%vc*nly r11rlrl111vl; ~list:u~c.(. l)c~t\vc.c~11 r ~ ~ ~ s t r i l r  :11)1111t I ~ I ~ I I : I ~  ~ I I  ~liut:~~!c.c. fro111 j~out(,rior 
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di:irnctcr, its first ray sligl~tly ~rorl~lc.(vl, 11aIf I rngt l~  of I~c.:lrl, tl~c! others regularly grntluatdbil; notch 
ht,twcrn dorsals 11nt rra('hilig I):Iw of lin: ~ 0 1 1 1 ~  nf t l ~ v  1)ost.(~l.ior tlors:ll r:xyr longt~r than those whic.11 
prcdcetlt: t11t.m; ~r~c.(lian r:~n,l:~l r;\yr rl icl~tly Ill:Irr t l ~ a n  11:ilf I(.ngtlr of h(.it(l; vcnt. \rc~tic.ally b(slow, 
sevc~nth or  e i p l ~ t l ~  r;ty o f  ~c~:-ontl tl~,rs:ll, itp t1irtanc.c~ l'rln~~t t i l ) .~ , f  P I I ( I U ~  0.4 total Itlr~gtl~ to has(, of (*a11(1aI; 
vc~ntml rays :ttt:~vl~cfid for rl iyl~tly Ilror.cl th:rr~ 1)as:cl t l ~ i r ~ l ,  t11t. i1111c.r K I ~  :t little longer tli:tn thc  rn~tc,r, 
c.stc,t~rlin: to I,nsc. :)I' tllirll :rn:11 I.:L~, ilq Icnet l~  c v l l ~ : ~ l i ~ ~ ~  tl1:11 of IIP:LI~; ~~e~c.t(~ral?r rc':lrliing 1)ryonfl front, 
of anal, t l ~ r i r  Ic*ngtl~ 1.4 i t )  III,:I(~; 1:1tc*r:~I I i11 t1  (Iistit~ct tItro11g11o11t its roitrsch. 

Sc:tl(,~ rovrri11g IIV:I(I, c~xwpt 1no11t11 11:1rIr, l)r:~n:-I~i:tl I I I ~ * I I I ~ ) ~ : I I I ~ ~ ,  ~tiI)'~rl)itals, ant1 the  ~ r e a t e r  p:~rt, 
of snont; on mon t  th ry  ar (b  e~otilin(v1 to L' narrow lincls, n.l~ic.l~ clivr~rgt. for~v:lr:ls an11 Irass ;I~)c)\'R nr~rtrils. 

('olor in liicb, l irht  l)rownirI~; l~hl ly  11:11v l)l~tc,; (1nrs:tl :t11(1 :~n:tI clnvky, wit11 2 snl )~nnrgi~ia l  1)Iark 
strc:nk. tlre nrnrgin wl~itci: ( . :~~~(l i r l  I:~rgrly l)l:t(.k; ptlctor;~ls orar~gp-red; ventral3 ~ v l ~ i t e ;  tc:r~ninal 11:ilf of 
antorior c1or~:ll ray wl~itcb; axil of 1)rc.tor:llr Irl:~c~l<isl~. 

~ i n g l c  spc~c i l~~cn  knowr~.  
Falllily JI:iCROUIIII)lE. 

G a d o m u s  m e l a n o p t e r u s ,  new ~pc*c.ics. Fig. 256. 

Type, 07.1 nnn. long, fronl rt:ltion 4OL'S, vicinity of T<an:li Thlanll, tlcpth 441 to -178 fatho~ns; type, 
So. 51(;0(i, 1'. S. Ziat. 3111s. 

ITra11 5.7 i n  total 1c.ngtl1: t lc~l)t l~ 6.::; hc.a(l :1nr1 trrlnk :i.:1: ~)yloric- (':t'(,:~ lonr., 1.5 in nnm1)f.r. I). 11, 
9; 1'. 17-19; V. 0; '27 bml(~s in an  obli~lnc* -c.rir.s: from firs:t nnal rny to rni(lcll(. of f rut t lor~al.  

I Ic.:lcl ant1 1)o(ly conipn=~cd,  II(.:II 1 n;trrow :tn,l rat11c.r firm, nlnronfi c:tvitieq less drveloprtl t l ~ a n  in 
t h r  lnajority of thespt.c.icar; grc~atert nit l th of hratl r.clunl to Ier~gtll of snont ant1 chye, 0.6 thc.greatr.st t l c ~ ~ t h  

c ~ f  l i ~ a d ;  csnd of snont 11c.ar1y vertic*aI, ~ ~ n ) f i l v  tllcar~c~ca to (~c*riprlt gcsntly c.ollc.a\le; r r ~ o u t l ~  largr,, tcrlninnl, 
01)lic~nc.; maxillary rrac.11ing \v(.li I,t,yond vc.rtir:~l frorn 11i11(lvr tr~:trgilr of orljit,  it^ I(.ngtl~ 1.7 in Ilc>a(l; 
r~l:intlil)nl:~r h:~rl,c.l vcbry long, c~xtrc~n~c.ly ~ltbntl(,r : u ~ d  clrlic~atc~ tnn.:~r(l f i r ) ,  cvlnaling 1(*11gtI1 of tl~nxillnrg; 
\c.rtir:+l tli:tn~r.ttar of (,ye 10 I I I I ~ I . ,  Itorizontnl d i i ~ t ~ ~ ~ ~ t c ' r  12, i ~ ~ ~ ~ ~ r o r l ~ i t : + I  \vicltl~ I I, It-i~gth of ~ n o n t  14; 
Itorizont:tl tlinrnetr-r of c-yc. cor~f;~inr.tl .I.:! tir11c.s: in I~ rn ( l ;  11il1tlt.r ~ t ~ : l r g i l ~  c ~ f  (by(5 0.1 its: :1\\.11 (lialnrtrr in 
ntlvanc*~. of tlrc 111iddl~~ of 11(,:1(1; twt l l  n~in~l t t . ,  ~ ~ I I I : I ~ ,  c I , ~ l ~ r ( ~ s ~ i I ~ I ( ~ ,  ill 11:1rrot~ I )nn ( l~  in  eac.h jaw, tl~c. prr-  
tnnvillary lnnt l  eutc~r~tling lo c.utrcr~~c. anglr of rno~ l t l~ ,  tl~c. I rng t l~  of rn;~n(lil)rtl:tr l ~ a n d  0.2 iruw; ~r~:tr~tlil))c. 
crc~ryn.I~c~rc. wc.II ir~c.lncl(hrI; tc.c.tI1 of j:~n..: t ~ o ~ v ~ ~ c r r  I I ~ ) ~ , O U ~ ~ ~ ~ ;  i l l  1)otIr j:1\s7fl i11c. I ) : I I I ~ H  of ttlc~th :irth i ~ ~ t ~ r -  
r n l ) t ~ t l  for :t rllort t1iutanc.r on rr~c-c1i:ln lit~c.; 11:1l:lt<. tor~thlc.~s; gill-oprnings vcbry \Vitlc, tllc n ~ r l n l ) r : ~ ~ ~ i ~ ~  
frc.t, :~ntc>riorly, not joinctl to iutl~tr~ns; :~ntc.rior car~tl of gill-<lit in nt1vanc.c. of vcbrti(~:ll from fnmt of r~npi l ;  
:t thic-k vnlve-likr foltl of nrcm1)rnnt. c~n ont1.r \v:~ll of gill-ca:tvitv, pnrnll(.l with outer  ill, l)nt tlviv-y- 
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where free from it; outer set of gill-rakers of first arch numerous, long, and slender, 5 or 6 above angle, 
27 below, the longest 0.6 horizontal diameter of orbit; pseuclohranrhia: absent; a well developed slit 
behind last gill, the latter bearing 2 sets of gill-filaments; scapular foramen nrholly within the hyper- 
coracoid; branchiostegals 7. 

Origin of first dorsal fin slightly in advance of b a ~ e  of pectoral: first ray very short, concealed in 
the membrane, the secouci slender and smooth, protluced into a lung unarticulated filament, the Iength 
of the spine contained 1.9 times in total length; succeeding rays all drtq)ly forked, except the last, whicli 
is apparently simple; interval between first and set-o~id dorsals not c>xc+eeding twice tlre space 1)etween 
2 succeeding rays of either fin; origin of second clorsal over ~nidtlle of ahdonren, its rays Iiigli, ; lengtll 
of head; tip of tail truncate, having bee11 injrlretl ant1 then again snrroundetl by the fin; anal much 
lower than dorsal, the longest rays, in posterior part of fin, about 0.4 the longest dorsal rays; vent 
immediately in advance of anal fin; outer ventral and upper pertoral rays greatly elongate and fila- 
n~entous, finely articulatetl throughout, with a minutely beaded appearance; ventral filament con- 
tained 3.2 in  total length, pectoral filanient 2.6; insertion of ventrals slightly posterior to base of 
pectorals. 

Scales very caducbous, and ~nostly falleri. They seem to liave been absent on terniinal portion of 
snout, and on suborbital region, but were otherwise present on top anti sides of head, and on entire 
body; a single series of r~nimhricatrtl oval s rn le~  extends t b ~  Itar~gtli of rrrant1it)lt~; svaltw l1a1 e betm 
studied fro111 the lateral line and adjacent areas, from the base of tlir. (iorsal fin, the region about pev- 
toral fin, breast and belly, and the mancliblt~; all are alike cycloitl and spineless, rnarketl with extremely 
numerous delicate con<-entric strice; under a high power, e:~cli of tlie strix is seen to he cotnposed of a 
series of minute granules, which render the scale slightly rough; lateral line runs along ~niddle of ~icltt, 
furnished with conspicuo~~s pores; no lateral line along back. 

Color in spirits very light brown, the margins of scale ponrhes black: belly, breast, gill-n~embranes 
and gnlar membranes, lips, and entire lining of mouth and gill-cavity jet-black or blue-black; base and 
axiI of pectoral, and entire prepectoral area jet-black; mandible k)lack in ik nyni1)hysral third, the 
remainder of its length, together wit11 the opercles and the 8ul)orl)ital translucent, thus permitting the 
black lining to be externally viqiblc; snout light, t)lacakish a t  tip and at)ont nostrils; fins jet-bla(-k, only 
the filarnentoua rays light; peritoneu~n jet-black; much black pigment also in tlie walls of stomach 
arld intestines; pyloric* czca colorless. 

The type only was obtained. The species is apparently closely related to (:. loitgi'1'1is Coode antl 
Bean, G. r l iqar  Vaillant, antl C. ~ t t t ~ l t ( f i l i r ~  (;ii~lther. I t  differs fro111 all of them in certain niir~or (letails 
of measurements and fin counts, and in tlie black coloration of thc fins. JVith our present knowledge 
of the distribution of bathpbial Anhrs, i t  sceniv unwise to identify at  long range, a t  least without direct 
comparison of adequate material. Alcoc.k's " l+a(lr?/yutl~i.u longijilin" from the Ara1)ian Sea is probably 
distinct from Atlantic or Mediterranean species. 

A young spc~cinien, 173 nrrri. long, froni station 4007, vic*inity of Kaoni, 608 to 557 fathoms, differs 
in the following respecsts: Interorbital width greater, equaling length of snout, a little longer than 
longitudinal diameter of eye; ventrals with 8 rays, pectorals 22 or 23, arid dopa1 12; firht dorsal, ptxc- 
toral, and ventral rays ~ l o n ~ t t e ,  but injured, so tlitxir lcrigth could not I)c detc~rnii~it~d; barbel slightly 
more than half length of head; fins light in c*olor. This niay rrprcecnt a ~lpecies tlistirict fro111 (:. 
melunoptrrua, distinguislied by the wider interorbital, the rnore nlirrrerous pectoral rays, anti the liglit 
fins. I t  is im1)ossible to make any  ati is factory c301nparison \+itti (:. nr~t1lifili.u (;unthtv-, descri1wf.d frolrr 
a ringlo specimen 6 inches long, taken in the vicinity of tlie I'liilippiries, but mrilt$lis is mid to ha \~e  8 

dorsal and 15 pectoral rays. 

Gadomus bowersi, 11t.w sl~ecicw. Fig. 257. 

Type, 465 mm. long, from station 4151, vicinity of Bird Island, 513 to 800 fathoms; type, No. 
61658, U. S. Nat. MUP. 

Head 5.3 in total length; depth 6.3. I). 11, 8; \' $1; P 17.  (iill-rakers 5+21; branchiostegal rays 7; 
pyloric cEca long, 18 in number. 

Head very a i d e  and deep, with greatly tlrvrlopetl muc-ous c-anals, and delicate bones and meni- 
branes; top of head flat, sides nearly vt~rtic-al; interorbital ~ i d t h  eclual to tliskncc. from tip of snont 
to middle of orbit, contained 2.6 times in  length of tiead; longitudinal diameter of eye cont:lined 1.8 
times in  interorbital width, 1.6 in snout, length of snout 3.4 in length of head; mouth terminal, 
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dorsal; scales on head very large, nlore than twice those on siiles of body; they entirely invested 
head, including snout and mantlit~le, except the gill-n~emhranes. 

Dorsal brownish on body arid top of head; belly, brrast, opercular and gular lnembranes blue- 
black; snout ant1 side of head also blackisl~, this being espec-ially marked in young examples, where 
the deeper lying black pignrmt is seen through the. tra~islucent surface tissnes;  non nth ant1 gill-cavities 
and abdominal cavities lined with black. 

In  the 6 specin~ens obtained, the ventral rays arc constantly 9 in numl)er; the. dorsal for~nula is 
11, 8 in 2 spc.c-i~nrne, 11, 9 in 4; the pectoral varien fro111 I7 to 19, antl thc gill-rakers in all except thc 
type, number 6 or 7 on the vertical l i~ l i l )~  22 to 24 on the horizontal l i n ~ b  of the outrr arcl~.  

The presrnt species rt~sernbles in apprarancc3 H~ttl~?y!prltrs  c.ottoitIts (h~nther ,  fro111 New Zealantl and 
'the Kermatlec islands, but differs generically in the presence of a slit behind the last gill, and in the 
position of the nc*aprllar foramen. Like Ii'. r.ottoi(lc,~, it haa a very soft c'ar7t1rnous head, with t~xcensive 
development of the systenr of sensory vanals, anti vcry thin tlelicatcl meni1)rane honrs. The head is also 
very wide arid subyuatlrate, with ntharly vertic-a1 cuht-eks, and lacks any trace of a u~andibnlar I)ar\)el. 
111 addition to thc. gcnt,ric characters, the 2 species differ in the nun~ber  o f  doma1 and pt.ctora1 fin-rays, 
the n u m t ~ r  of gill-rakers, and the relative lengths of snout, intt.rorbita1 width, and orbital tliamettlr. 
Direct comparison of specinlens has not been possible. Hecause of the presence of a slit bthiud the 
last gill, and the position of the scapular foramen, which is wllolly within the hypercborac-oid, this 
species is placed in the genus Gatlomva Hrgan. Its relatlonn with G. Zong~yIi~, the type of (:ndorrt?cs, 
seem, however, remote, as is indicated by the absenoe of a l)ar\)rl and by thtx mtirtb habit of the fisll. 

The species was taken a t  the following stations: Nos. 3977, vicinity of Bird Island, 876 to - 
fathoms; 4007, vicinity of Kauai, 608 to 557 fatholns; 4141, vicinity of Kauai, 437 to 632 fathoms; 4151, 
vicinity of Bird Island, 313 to 800 fatholns. 

Xelanobranchus  micronema, new species. Fig. 258. 

Type, 235 mm. long, from station 4094, Pailolo Channel, between Maui antl Molokai, depth 753 to 
787 fathoms; type, No. 51643, U. S. Nat. Mus. 

Head 5.2 in total length; clepth 6.7; head and trunk 3.2. I). 11, 10; 1'. 18; V. 8. 29 scales in 
an oblique se r ie~  upward antl forward from first anal ray to bastb of tlorwal; pyloric cb:l,ca very large, 
9 in number. 

Head widerand somewhat softer than in (:trtlo~rr?lrr u~rlo)ropterv~s, the greatcst width of head exceed- 
ing length of snout and eye, c-ontained 1.7 tinles in length of Irtliltl, 0.7 thc greatest depth; snout wide 
and low, blrintish a t  tip, its preattwt width t~qualing (1istanc.t. f ro~n its tip to 1)osterior niargin of pupil; 
longitudinal tliarneter of eye eclrral to intc.rorl)ital width, 4.5 in the head; snout longer, 3.6 in head; 
mouth terminal, but little obliclne. the ~rrandiblr every w hrrc. includt~tl, shutting wholly within the 
Iwemaxillary teeth; maxillary extentling Iwyontl vertical f ron~  Ilindt>r margin of eye $1 clistance eclnal 
to 0.6 diameter of orbit; r~landibular 1)art)el minute, its fret. p o r t i o ~ ~  not rnore tllan half a ir~illimett~r 
long; teeth rrrinute, trlnal, slightly depressible, in narrow I):tnds in tl;~cll jaw, the premasillary I~antl 
reaching angle of month, the ~~tar idi t~ular  l)antl sl~trrtcr; palate tootlrlc~ss; prc~operctle narrow with 
I)arallel margins; operclr and snboperc.le tern~inating posteriorly in weak sl)inous poinB, which are 
concealed in  the ~rie~nbrane; gill-mt.rl~brancks joined anteriorly, but free front isth~lins, across whicah 
they forln a n ~ o d t ~ a t e  free fold; outer set of gill-raktbrs very long ant1 slender, tllr lot~gclst ,(i diameter 
of eye; gill-rakers 35 in ~lunrI)er, (i or 7 on vrrtical lirnh of arc.11; 1)ranchiostrgaln 7 ;  gills 4, a wide 
slit behind last arch; no pseudobranrhi~e; scapular foranlrn bt'twcen the hypercoracoid an(1 tile 
hypocoracoid. 

Origin of first dorsal slightly ill atlvance of base of ~)ector:tls; iirst clorsal H J ) ~ I I C  Yery s110rt and con- 
cealed, the second elongate, filiforln, .9 length of I~rad ;  remaining rays forked a4 well an articulated, 
except the last 3, which arth sinl1)Ie; interval betwt~tm the dorsals a trifle 1% ider than that separating the 
successive rays of the secontl domal; ~ ~ ~ c o ~ l c l  dorsal rnys very lrigl), tlrt. longest uninjnrcbd ray . 3  length 
of head; tail injured, biunt at tip, snrrolllldt~ci by the tin; anal origin vt,rtic~ally I)t.low thirteenth ray 
of second dorsal, the rays all very short; u1)pc.r 1)vc-toral my \cBry elon~atc,  reiic-hing thirty-sixth ray of 
second dorsal, its length (85 Irtm.) contairletl 2.7 tirncs in total It>ngth; outvr ventral ray also elongate 
antl filamentous; injured in the type, its 1)rokt-II tip r~ncllilig I)aw of fifth anal ray, 40 n ~ m .  long; a very 
short interval separates vent from front of anal fin; bwe of ventrals ulidway between front of anal fin 
and middle of mandible. 
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Scale., f:~llr.n, \\ it11 t l lr  r.\rt.ption c ~ f  2 o r  3 along t l ~ r  conrsc, of tllr Ixtrml lint-, whirh  rnrw along 
~nit l t l lr  of siilr*, : I I I ( ~  ~I(.ct.ril~t- :~ntrriorly :I c-on\(.x rnrvt. :~),i~vcx l~t~c.tor:~l fill: F I . : I I ~ ~  likc. tho%(. o l~spr \  r11 
in ntllrr ~ r ~ r c , i ( a ~  of t l lr  ~ ~ , I I I I S ,  1vitIli1111 s ~ ~ i n r - ,  ~na rkml  I\ it11 vcbry llntrtcAron- -tri:~*, \vlli(*h :trc r ( ~ n g I ~ ( ~ ~ i w l  
1,y a wries ~f ~ n i n ~ l t ( '  ~ ~ I > I I I ~ I I ( ~ I I ~ P ~ ;  t l ~ ( ly  (~ovrrcd rntir(1 I)nily, I I I I ~  t l ~ o i r  ~ ) r ( ~ ~ ~ n ( - r  on head ran  not I,(, 
verifivd, owing to t h e  conditiotl of the type. 

Color, ltratl ant1 fins light pr:lyiull, r~~:irgirl\ rlf 111~. ~ t~ : r l r  ~~OI I ( . I IC~*  (111~ky; II(-all ligllt frayi-1) 011 top 
nntl ~ i d w ,  ( ~ x ( * ~ p t  op('r1.1~ i111i1 g i l l - l l~ t~~ l~ l ) r : t~~o- ,  \I 11i(.J1 :irex 1)1:1(4~: l)c~IIy, gill a11i1 g111:lr r r ~ c . r ~ ~ l ~ r n r ~ ~ ~ ,  a1111 
t11t. innrr  lining of chrck:: :rn~l c~l~cv-c.lru 11lnc.k; I~rc,art, r l ~ o r ~ l ~ l c ~ r  girrllr, i~thrrlnq, lips, and l ininr of 
~ n n n t h  tlnrk ) ~ r o n n i ~ I ~ ;  1)t>riti,rtc.l1111 tlusky. 

.i s i n g l ~  ~pe r in l en  \rTas o1)tnincd. 

Chalinura ctenomelas Gil h r r t  h ( 'rnmvr. 

T h i ~  a v r rp  ahnndnnt ~ p c ~ r i ( ~ s  in dcpths O F  250 to :3.50 fathonls. 
A\P sclrn from al)ovc, thc. t r r n ~ i n : ~ l  ~ ) ~ ) r t i o n  nf sno l~ t  is 11ro:i~lly tri:lngnlnr, tapering rapidly forwart1 

to the  angnlxr till. nlricll is :~l)ont, on Ic~r(~1 of 111ii11llc of (lyt.; ~ l las i l l :~ry  rcla.cllinq to  o r  s l ig l~t ly  I)(~yonlI 
hinrlrr margin of orhit, its lchr~gtl~ ~l iq l l t ly  I ~ s u  t11n11 I I R I ~  1~11gt l1  of I I I ~ R ( ~ ;  nnt r r  ~rric.s of r ~ ~ l ~ r g r t l  t ( ~ t h  
in I I P P P ~  jaw ~vc~xI;Iy arro\v-rl~nl,c~(l. thv ~hn1,n I I I ~ S ~  ar,l~nrc.nt in tlrc* I:~tcml tc~etll of tllv ?c.ricss; t h e  
rilliforl~l r~~:~ntli l)nlnr tcvbth :trca in :: irrtynl:lr rrbricbn :in11 II:I\Y- cli?ifir~rtly : trro\v-shal~~~(I tips. :Is IIRVO 
d ~ o  t l ~ o ~ c  of t h e  rn:in(l i \)~~l:~r 1>:111tl, wllic*)i :trb nrr:i~~gc~rl in 2 irrrgnl:lr rrricsr; anglth of ])r('ol)~".le 
prndncril, t l ~ c  po~tpr ior  1~1:tryin r n r l n i n ~  r~)rlic~~lc>ly ~ll~\v:tnl  :tnd Forwnrtl, inrllrvc,il nl)orct t l lr  angle; 
~pinc3lr.t~ on ~rx1t.s I I O ~  :trr:lng(vI in IongitneIin:lI ~rricts, 1,ut in tIt.ti~iitc. o1,liiljlc. rc.ric,s ( q n i n r ~ u ~ s  ordcr).  

11 ~rnn l l  11nkc.r1 ],it l y i r ~ s  11rt\vcr~n 1)nsc.s ~ l f  \(-~ltr:ll fills i~ scbl~:rr:~t.cbtl I,? :I narri>\r 11antl of s(.:llr~ from 
t h e  ~cvalelrsu :I~P:I r~lrri ,~~rlrl i l lg nnal n l ~ v ~ , i r l ~ ;  ill F I , ~ I I ( *  P I I ~ ~ ( V ~ I I I ( ~ I I Y  t11c. t' :lri2:ls P ( ~ I ~ I I I  to I) ( '  c.onncac.tc.d 1 ) ~  
narr{~w nakerl linc~, i r ~  o t ) ~ r r s  114' a F)ro:ulrr nnlictl rtrc*:lk, I,!lt, it. ir conritlt.rcrl 11rol)al~lc. thnt t , h c ~ r  (-on- 
tlitionn wcrrr tlne to  t h c  103s nf PI-nlrs; t1irtnnt.c. I)c~t\r.c.c~n tlorr:~l?i v:~ryirll: fro111 t\vicbcb to  rlearly tllricac t l ~ e  
l ~ w e  o f  nntcrior (IOTPRI; mnnt,h-cnvity \vhitr, 1)1:1c.k only in cs t r rnrn  po~ tc r io r  ~):\r t ;   ill-c~avity largely 
white anteriorly, hlark al)ovr, gillp, on opcrcnlar rcyirrn, an11 lining of shor~lt l~r-girdle.  
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The stomach contains remains of stnall shrimp-likt. cruskcea, and the eyes ant1 jaws of srluids. 
Specinlens were taken at  the following statiorts: NOH. 38ti5, Pailolo Channel, 256 fatl~oms; 3867, 

Pailolo Channel, 284 to 290 fathon~s; 3908, off the south coast of Oahu, 304 to 308 fathoms; 3910, off 
the south coast of Oahrt, 311 to 337 fathoms; 9!?11, off the crortth coast of Oahrt, 334 to 837 fatt~ottls; 
3914, off the south coast of Oahu, 289 to 202 fatltonls; :ll)lti, off th r  south coast of Oahn, 2I)I) to 330 
fathorns; 3917, off the ~ o u t h  coast of Oahu, 294 to 330 fathor~~s;  3918, off the south coast of Oahn, 257 
to 294 fathoms; 3920, off the douth coast of Oaha, 265 to  280 fathoms; 40'15, vicinity of liauai, 275 to 
368 fatho~nn; 4084, off the south coast of Maui, 253 to 267 fatho~ns; 4085, off tht. soutll c*c~ast of Maui, 
267 to 283 fathon~s; 4086, off the south coast of Maui, 283 to 308 fathoms; 4087, approac-11 to l'ailolo 
C?hannel, 306 to 308 fathoms; 4088, approach to Pailolo Channel, 297 to 306 fathotns; 4089, approacl~ 
to Pailolo Charinel, 297 to 304 fathoms; 4090, approach to Pailolo Channel, 304 to 308 f a t l ~ o ~ t ~ s ;  4097, 
approach to Pailolo Channel, 286 fathoms; 4117, off the northwest coast of Oahn, 253 to 282 fathoms; 
4122, off the southwest coast of Oahn, 192 to 352 fathoms; 4130, vicinity of Kauai, 2X3 to 309 fathoms; 
4134, vicinity of Kauai, 225 to 334 fathoms. 
Chali?tura clenomelas Gilbert & Crfimer, Proc. U. 5. Nat. Muu., XIX, 1897, 430, pl. xl.v, fig. 2. 

Optonurue atherodon Gilbert Pr (:rarner. 

One of the most abundant species of llawaiian Afur*rrrritls between 250 and 400 fathonrs. 
Tlre original description may be amended in the follo\ting respects: Ventr;~l tins wit11 9 or 10 

rays; snout stlort, projecting I)ut littltx beyontl mouth, its length cbotrtained 1.2 titlleli in orbit, its prp- 
oral portion 3 to 4 tinlea in orbit; ~lledialt rostra1 ridgc. clntling frrely k)etwef.n orbit3, not joi~lil~g a 
transverse ridge, a delicate, thread-like cord conntbc.ting it  with orbital nrargin; tllc nrllall curved 
ridges on occiput, mentioned in the de*ription of the type, are dt51icaate long si)icr~lcs bridging the 
excavated space between occiput ant! orbital n~argir~;  tnaxillary evtelttling well t)ellind tttid(Ile of 
orbit, to a vertical line intersecting eye tniiiway hetween pupil ant1 posterior border of orbit; posterior 
margin of preopercle extending sotnewhat o1)liqoely upward ant1 forwgtrd; barbel a1)out 0.3 length of 
orbital diameter; all the teeth in both jawn are distinctly arrow-slta1)ed a t  tip; pre~nasillary villiform 
I)arttl about 6 teeth wide; rnandihrtlar band c-onsisting of a11 inner irrtlqular ntbries of slightly enlargect 
teeth, and an outer irregular se r ie~  of antaller t r t th ,  hc~th series tert~~inating at the satrle point 
laterally. 

Interspace between dorsal fins 2.5 times the bane of anterior tlorsal; prcatorals 0.6 the length of 
head; pyloric trpca 97 in the single sprcin~en exarnined as to this point; a distinc.t, stnall, naked pit 
between bases of ventral fitis, separated by a narrow I~and of scaltls from the naked art.a around vent. 
The foot1 consists of shrimp-like crastac*ea ant1 squitl. In life, the dorsal regin11 is 1)right blue. 

Taken a t  the following stations: NOS. H887, Pailolo ( : I I~I I I I~ '~ ,  284 to 290 fatltorus; 3884, h i l o l o  
Charlnel, 284 to 290 fathott~s; 3910, off thr ~or l th  ('east of 0a1111, 3 1  1 to 337 fatlronls; 3912, off thtl south 
coast of Oahu, 310 to 334 fathotns; 3914, off the so11tl1 coast of Oahli, 289 to 292 fat hot^^$; 3917, off tlle 
south coast of Oahu, 2% to 330 fathoms; 3918, off the south coast of Oahn, 237 to 294 fathotns; 397!), 
vicinity of Bird Island, 222 to 387 iathums; 3988, vicinity of Karlai, lCi5 to 469 fatho111s; 4021, vicinity 
of KaIlai, 286 to 399 fathoms; 4025, vicinity of Kauai, 275 to 368 fatlrom~; 4041, off the west coast of 
Hawaii, 253 to 38'2 fathoms; 4085, off the north coast of hlaui, 267 to 283 fathorns; 4086, off the north 
coast of Maui, 283 to 308 fathoms; 4087, off the north coast of Slani, 300 to 308 f:~thon~s; 408!), off the 
north coast of Maai, 297 to 304 fathotns; 4090, off the north coast of Mani, 304 to 508 fatl~onts; 4091, off 
the north coast of Maui, 306 to 308 fatho~ns; 4097, off the north coast of hfani, 286 fatlro~ns; 4107, 
KaiWi Channt.1, 360 to 355 fatklotns; 4122, off the south\\est coast of Oallu, 192 to 352 fatho1118; 4123, off 
the southwest coast of Oahu, 352 to 357 fathoms; 4130, vicinity of Kanai, 283 to 309 fatho~ns; 4137, 
vicinity of Kauai, 411 to 476 fatltoms; 4139, vicinity of liauai, 339 to 512 fathot~ls. 

OpLwu~u8 atherodon Gilbert & C r m c r ,  Proc. IT. 8. Nat. Mu*., XIX, 1897, 451, PI. xr.vr, fg. 1. 

Hymenocephalus antrasus Gilbert & C:ra~t~t?r. 

The most abundant M(lcn~rit1 about the IIawaiian Islands in  depths of 250 to 350 fathonls, where 
it occurs in company with Ckirli~~ura ct(,r~o~nc,las, O~~t-ilonrtmt~ iztfi~mtlon, and illnltrtvcrphnbta hawwiiemis. I t  
is much smaller than either of these specie#, reaching a length of only 20 centimeters, ant1 is charac- 
terized by the excessive development of the sensory canals, which are covered by a very delicate mem- 
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I)rar~e ant1 supported by fragile plates arttl crests. I)thntition weak, composetl of minute villiform teeth 
in very narrow handu, the latter taprrir~g latc.rally, but comprising usually at  least 2 series of teeth to 
their rtrds; with c~o~rxitlerable r~iagnific:ttior~, the teeth are see11 to bcx dilated and flattened below the 
tip, distinctly lance-shaped; ~tlouth tertninal, very slightly overpassed l)y the protnimer~t median point 
of s~tont; ~riaxill:try falling a little short of a point oppositr hinder edge of orbit; liorizontal a11,l verti- 
cal diarncters of orbit ecl~lal, 0.4 tlrc length of head; posterior 111argin of prropercale extending obliquely 
l~pwartl and forward; a nntall opaque lens-like body, resembling a photopitore, occ.npies the rrridtlle 
of the bre:~yt, ant1 is co1111e('te(l by a raised black line lslow the peritoncnrn wit11 a similar 1)ody 
imrrtorliatt.ly before the vent. 

Scaler very t11ir1 and tlec.itiuonx, titany of tlieln s~nooth a~tcl nnarrr~ed, as tleacribecl in t!re typtl. 
Otkttars Itray have a fcw (1  to 10) slrort, scatterc~d spines, wholly without definite arrangelrlent. 

I n  s~)eci t~~ens taken July 21 a t  station 4OXX, the rggs lrave nearly reac-lied nratnrity, the ovarirs 
exceeding in size all othtar ( 8 0 ~ ~ t r t ~ t s  of the ahtlo~nir~al cavity. They are so unifornl in their develop- 
l i ~ e r ~ t  in SOIII(> twenty B[) (*( '~ I~Ic I IH tlxarrrine(l as to suggest a tlefinite breeding season in this species. The 
ovaries art1 conlpletely unitetl in their posterior tl~irtl ,  but tlivergc antt~riorly. T h t ~  ~ t < ~ l n a c h  contairln 
largely digested rt.rrrains of sttiall crustarea. There are 1)ut few (almut 12) pyloric c*:tvaa. 

The peculiar arid highly tleveloped color-pattern of the gular meml)rane, sides of throat arltl area 
on outer side of base of ventrals has heen 1)ointed out in the original descriptiori of the ~pecies. I n  
addition to the conspicuous dark line alo~rg rniddlt, of sitle o f  tail, there is a band of dark specks above 
this line, separated from the 1)ase of anterior part of dorsal fin b y  a colorlesn ~ t r e a k ;  1)elow the middle 
of tail is a wide colorlt*s5 hand, then a narrow streak corr1ponc.d of black ~pecks, separated fro111 1)ape of 
anal by n narrow colorless streak; postc.riorly, all the (lark streaks blend, the ternlinal portiorr of tail 
being distinctly blackish; tip of snout marked 1)y a narrow black transverse li~ltb, often interrupted; 
lining of mouth largely c8010rless; the 1)antls of teeth black; a transverse black arch overlying palatines 
and head of vomer, ant1 a black streak on floor of ~nouth  in front of tip of tongue; linings of shoulder 
girdle ant1 hranchiostagals 1)lac.k. 

There can be no doul)t of tlre (.lose relationship between the 2 Hawaiian species of Ifijmenocep1tnlu.u 
and the Atlantic If. italicits Giglioli, tht* type of the genus. They agree not only as regards the smooth 
dorsal spin(. and the large trr~rrinal rrronth with narrow 1)ands of minute equal teet11,'l)llt in the 
prept.rlce of the pet-uliar coloration a1)ove base of ventral fin, ant1 the small tnl)erc.le on the median line 
of 1)rc~ast. In I .  I L  I t  a t - ~ i t r t i o r ~ e  chara(.tcrs are dcscril~etl by Collett (I'oisnolrs de 1'Hiron- 
(lelle, IX!)H, 1,. Xi),  in tilt. following ter111s: " I r ~ ~ ~ l i i . ( l i a t ( ~ ~ ~ r e ~ r t  a ~ i - d c ~ s s ~ ~ s  (1t.s ventral(.s, la peal1 (111 vmtre 
c.st leg+rt.nrer~t r:~yi.tb, (111 ~rloins c-tic.z It's jeurres individ~is; ('es raivs cl(~scf~ndent vt'rn la ligrlr vmtrale. 
En avant cles vc.ntr:~les, on rrlrtarqntA HUT la ligne 1116tlianr du c-orps lnltx petite prot~~l)i.ranc-e nia~riillaire 
rontle." The. 3 specicbs agree also in their vc3ry small size, the great dcvt.lopmrl~t of the cephalic mucous 
cavities, anti the ~ x t r t ~ m e l y  c.adllcons scales, which show a strorrg tmdency to loss of s ~ ~ i n t ~ s .  pomparecl 
with IT. itnlic-ux, the Ilauaiiati sl)c.cies are sign:~lized 1)y alrtiost total loss of the nrandit)nlar b:lrbel, and 
I)y irrc*rease in nunil)c,r of vtantral rays. Other s~~cbc.ies rt.ft*rred to It1/!lntcrtocepl1c1lir4~~ seen1 not to share 
the c o ~ ~ i t r ~ o n  clrnrautern :thove notc~l,  ant1 rrlay with advantage, ~)t~rhitpn, l)e rt~tr~ovetl fro~ri tlre gronp. 

Sl)ec*ilire~~s u r r e  ol)taimc~(l a t  the followitrg stations: Nos. :38ti5, I'ailolo (>hannt.I, 250 to 283 fatllon~w; 
:3XX3, Pailolo Charrnt~l, 277 to 284 fatho~lrs; 3884, I'ailolo Chanrrrl, 284 to 290 fathorns; 3898, Pailolo 
Channc.1, 258 to 284 fatho~r~s;  3907, off tire sout11 coast of Oahu, 304 to 315 fathoms; 5908, off the south 
coast of Oalru, 304 to 308 fathornri; 3909, off  the south coast of Oahu, 308 to 322 fattlo~ns; 3910, off the 
~011th ( ~ ~ a s t  of Oahr~, 311 to 337 fathorns; 5!)11, off t11t. sonth coast of Oa1111, 334 to 337 fathoms; 3912, 
off the sontli c-oast of Oahu, XI0 to 334 fathomcr; 3914, off the south coast of Oahn, 289 to 292 fathoms; 
3916, off the south (boast of 0ah11, 299 to 330 fathorrrs; 8917, off tht. south coast of Oahu, 294 to 330 
fathorns; 3918, off the sont l~ coast of O:iha, 257 to 294 fathoms; 3925, off ttre south coast of O:thu, 299 
to 323 fathoms; 4021, vicinity of Kauai, 286 to 3911 fathomn; 4025, vicinity of Kanai, 275 to 368 fathorrts; 
408.5, off tlrr nortlr coilst of nlaui, 267 to 283 fathonlx; 40XG, off the north coast of Mani, 283 to 308 
fat t ror~r~;  4087, I'ailolo Cha11nc.1, :<0(\ to 308 F'dtlloms; 4088, I'ailolo Chanr~c~l, 297 to 306 fatklonlu; 4089, 
I'ailolo Ctta~ir~t~l ,  297 to 304 fathorns; 4090, I'ailolo Ctlanrrel, :<04 to 308 fathoms; 4001, Pailolo Channel, 
:<Of$ to 308 fathoms; 4103, Pailolo Channc~l, 314 to 335 fathoms; 4106, l'ailolo Channel, 335 to 350 
fathotiis; 4140, Pailolo ('l~:~rlnel, 33:) to 437 fathoms. 

fIymrrrocr~,halus ( L ? L ~ ~ : I ~ u x  (iilbert & Cnmmr, Proc. U. R. Nat. MuR., XIX, 1897, 428, pl. XI.VI,  fig. 2. 
-- - .. - 

nThe abovr was written before the description of If. striatinaimus, 11. pup!lru*~eus, and If. lk~thonernrcs fn)m .Japan (see 
Jordan & Gilbert, Bull. IT. S. F. C. for 1902, pp. 612416), 811 of which I)ORSe.* the above-mentioned characters of the genou. 



Hymenocephalus striatulus, tlc>\v xlx.(.icss. Vig. %!I. 

Type, 1.14 tnrli. I C I I I ~ ,  fro111 st:11 i o l r  .&I??, o f f  t l r ~ .  so~~t . l~ \v (~s t  t.o:tst o f  ( l:11111, t l ( '11111 I!)? 111 :;:I:! li1t11o111s; 
t,ypc., So. ; i l ( i l l ,  IT. S.  N:tt. Ilns. 

\'(.ry c,lnsr.ly rrlittctl to If. f r ~ t l r : r , r r s ,  tliffrril~g i l l  111~:  I I I I I ( ' ~ I  I I I I I ~ C ~  sI(~t111~~r 11:ll)it. 1111, s111:111(~r 
wit11 tlttb I1nrix11111:il t l i : i t~~(~tc~r it1111.1t lor~gcsr ~ I I : I I I  1111. vcfirtic,:il, t l ~ v  Irlnrc. 11rt)jtv.ting sr l~)r~t ,  tilt. Illortb 
nritnc~r~rrlw vcstltr:~l rays, a1111 111(- Itlorc. sl1it111ns sc*:;l1~s. 

D(~pt11 of 11ody tv111alit1g I(111gtl1 of sr1011t :tt1<1 cLytb; II(-:III -1,s i l l  t11t:11 11-ttgtl~. 11. 11, !I ( t o  I I *  I I i; 1.. 
15 (11s11n1ly 1-1); 1'. 1,; (15 tn 1s). 

11v:ul at111 11111ly vtsry sI(~111lvr; arttvrior 11roIilth 110t s t r o ~ ~ g l y  : I ~ ~ ~ I I V I I  :IF i l l  11. IIII/I~:~,II.V; l~rojtv~tit~g 

p ig t~~c~nt  P ~ O ~ N ,  I I I ~ I I ~  of \ v l ~ i r l ~  :lr(' : ~ r ~ . ~ r i g ( ~ d  i l l  ol~litl~~(h or I~orixotlt:~l ro~vs; I I I I < ~ ( T  11 1(~11s, 1111% ( ~ \ l ~ t r : ~ l  
:Irw of I T I : I I I ~  of tl~c~s(b spots sl~ir~(as 1vit11 111t~t:11Iit~ 111stthr: ~ I I I I I , ~ \ ~ ~ I : I ~ ,  1i111,r sl)t~sl<s, nlortb 1*los(>ly t a r ~ ~ \ v ~ l r ( l ,  
forirl a witlo dark Imnd n l o n ~  mitltllc of tail, \vl~ic-ll tlocv not. sllc~\v i11(% cc)~lsl)irr~onr I1:irrow l i i i c a  (-11nr- 
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ackristic of 11. u~ttr;rits; a conspicuouh hlack spot a t  base of each anal ray; dorsal rays not marked; 
posterior edge of occipital canal jet-black (as in If. trntr;c 1t.u); a transverse black line on anterior edge of 
snout; lower side of head, opercle, breast, and belly black, this color extending a little beyond origin 
of anal fin. As in 11. untr;iicx, the gular ~ n e ~ n b r a n r  hiis a 1)lac.k nietlian streak, from which diverge 
forward ant1 outward a number of fine parallel black lines. A silvery streak along each side of isthmus 
extending t~ac~kwarc1 ant1 snrro~l~iding or~ter portion of ventral base, crossed with very fine parallel hair 
lines of black, whit-h can be n ~ a d e  out only by the aid of a lens; thcne lines are as numerous and as 
fine as the scale s t r i ~ ;  lips and dentary portions of jaws black; roof of mouth shining pluntbeous; 
branchial region largely dusky; a 1)lackish patch in front of tongue; lining of gill-cavity largely dusky. 

Specimenn were taken as the following stations: Nos. 3!)20, off tho south coast of Oahu, 265 to 280 
fathoms; 3986, off Kauai, 55 to 362 fathoms; 4122, off thesouthwest comt of Oahu, 192 to 352 fathonls. 

Hymenocephalus aterrimus, new species. Plate 93. 

Type, 127 mm. long, from station 3989, vicinity of Kaciai Island, depth 385 to 500 fathoms; type, 
No. 51649, U. R. Nat. Mus. 

This specaies is jet-black, ant1 occurs a t  a greater depth than If. rrn1r;rus or ff. 8triutuli~s. Its range 
is appar'ntly 1)etwt.en 400 ant1 500 fatlionls, where it  is fount1 in cornpany with M(~c.mitius !jibher 
ant1 Il'mcI~onvrux xentipel1i.v. I t  is ('Iosely related to the oththr Hawaiian species of the genus, and to 
I .  t a i .  In ad(litio11 to the papery cranial cbrrsts arid the wide mucous canal8 bridged over with 
tlelic-ate n~e~nk)ran', the wide terniirial rnonth, the weak dentition ant1 the snlooth dorsal spine, the 
species ha9 thin caducorls scales, the peculiar striation on side of throat and region above base of 
pectoral fin, and the 2 nlinute lens-like l~otlies in the rrietlian line of the ventral surface. 

The depth of the body varies witlely wit11 the distention of the abdomen, and also with the curvature 
of the back, the base of the dorsal fin sollietimes forming a greater proniinence than in the type. In  
the latter, the depth a t  origin of dorsal fin is contained 1.5 times in the length of the head. D. 11, 9; 
V. 13 (usually 14); 1'. 13 (sometimes 14); 3 rows of scales between position of lateral line and middle 
of base of first tlorsal. 

I-Iead very large, compressed, with a very heavy bluntly-rounded snout, which scarcely protrrtdes 
heyonil premaxillarirs; nlouth krrriinal, with the premaxillaries anteriorly wholly below orbit; cleft 
oblique; maxillary reaching slightly 1)eyond vertical from posterior margin of orbit, its length 1.85 in 
heatl; teeth very short anti sleniier, but so~newhat longer than thone in 11. nntm7us and II. rtricztulus, 
arranged in narrow 1)ands in both jaws, the inner series evitlently h g e r  than the outer hut still very 
small; all the teeth arcb ~lrl)rc~ssit)lc.; with a lens they are rtien to bearrow-shaped a t  tip; barbel wanting; 
eye sniall, tiliurter than mnout, ant1 t)ut half witlth of interor1)ital space; preoperc.lt. very widely expanded, 
itn angle t)ro:ttlly ronndetl, its npprr lirr11) ol)licltir anti convexly crlrvetl; aronntl preopercular angle 
the margin is ratlier coarsely crenate; gill-n~eml~ranes ~~lotleratt~ly joined autcariorly, wholly free from 
irth~nus; gill-slits wide, tlie tnemhranons attachment to tlie first arch enc.roac.lting less on anterior (#left 
than in species of Bftrcrot~rux; a narrow slit behind fourth arch; gill-rakers short, ~c~ssilc~, npinous; in 
uninjured specimc-11s the tail is extrentely nlender. 

As in related specirs, the first tlorsal spine is minute, not evident to th r  eye; the second spine 
very slender and wholly smooth, tapwing to a very fine point, but not filamentous; the succeeding ray 
unbranched, hut articulated, the 4 following rays forked for a short distance near thcir tips; otherrayu 
simple, unbranchtd; rays of sc~roncl dorsal very small, but origin of fin can br  ~riade out without diffi- 
culty; interspace between tlorsals equal to 2.4 times base of anterior tlorsal; secontl dorsal tipineO.6 length 
of head; origin o f  anal fin vertically behind first dorsal for a distance equaling dia~neter of pupil; anal 
rays high, 0.3 length of head; vent immediately in front of first anal ray; pectoral narrow and long, one 
of the upper rays elongate, reaching vertical of ninth anal ray, 0.6 length of heatl; outer ventral ray a 
long slender filament, reaching the same vertical as pectoral filament, 0.7 length of head; ventrals 
inserted in advance of pectoral base by a dihta11c.e equaling tlianieter of pupil. 

Scales large, very thin ant1 caduceus, round in outline, with parallel concentric lines whose centers 
coincide with those of the scales; no spirles on any of the few scales examined, these inc.luding all the 
scales of t h r  breast, a few above ant1 bettint1 bares of ventrals, those between pectorals and ventralti, 
those behind ant1 above bases of pectorals, and one above bases of anterior anal rays; the scales evi- 
dently rovered the entire body in life, but may have been absent on head. 
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Color uniform black, less intense on side of tail, and on snout and top of head, which are partly 
translucent; as in other species of the genus, a strip along each side of throat (concealed by the gill- 
flap) and an area extending above and behind base of pectorals is silvery, crossed by very fine parallel 
black lines, hardly to be made out without a lens; owing to deposition of black pigment, these striated 
areas are difficult of detection in some specimens of this species; another generic mark consists in the 
presence of 2 small opaque lens-like prominences on ~~iidventral  line, one on rnidtlle of breast in front 
of ventral fins, the other immediately in advance of anal opening; the 2 are connected by a raised 
strand, evident on inner abtlorninal wall. 

The largest specimen taken is 185 mm. long, with the very slender tail uninjured; the head is 35 
mm., the greatest depth 27 mm. In  different specimens the interspace between dorsals varies from 
2.5 to 1.5 times the base of the first. 

The species was taken at  the following stations: Nos. 3892, off the north roast of Xfolokai, 328 
to 414 fathoms; 3904, off the north coast of Molokai, 295 fathoms; 3985, vicinity of Kauai, 430 to 477 
fathoms; 3989, vicinity of Kaoai, 385 to 500 fathoms; 3997, vicinity of Kauai, 418 to 429 fathoms; 
4019, vicinity of Icauai, 409 to .550 fathoms; 4109, Kaiwi Channel, 442 to 449 fathoms; 4137, vicinity of 
Kauai, 411 to 476 fathoms; 4139, vicinity of liauai, 339 to 512 fathoms; 4166, vicinity of Bird Island, 
293 to 800 fathoms; 4180, vicinity of Niihau, 417 to 426 fathoms. 

Xacrourus ectenes Gilbert & Cramer. 

This species was not obtained by the expedition of 1902; only the type is known, a young indi- 
vidual 5) inches long. I t  is well distinguished fro111 other Hawaiian specir3s. 

Macrw~rus eclenes Gilbert Q Cramer, I'rw. U. 6. hut. MIIS., XIX, 1897, 423, p1. 44, fig. 1 .  

Macrourua propinquus Gilbert Rr Cramer. 

Numerous specimens were secured and form the bafiis for the following notes, which include some 
corrections and additions to the clescription of the type. 

Ilead rather small, c.onrpresseit; snout short and high, its length, its depth, and the width between 
the nostrils all equal; median tnhercle at  tip of snout but  lightly above ~niddle of pupil; lower ante- 
rior profile of snout very oldique, or almost vertical; front of prernaxi1laries sligl~tly in advance of 
nostrils; transverse width of moutlr slightly less than its length; gill-membranes rather narro~vly 
united across isthmus, with a rather wide free fold posteriorly. 

S e r r ~  of second dorsal spine coarse, widely spaced, and evenly distributrd along its entire length, 
about 9 in number in the young, beconling smaller and more nnmerous (about 15) in adults; the 
spine l~cornes  filamentous toward its tip, iB  total length about equaling that of head; the intempare 
between dorsals varies between three-fourths and four-thirds the length of the base of first dorsal. 

Two specimens in  the present collection, 23 and 27 cm. long, are much larger than the type, and 
have the scales provided with more numerous series of spines. Those on the rniclclle of the sides 
above lateral line have 7 to 11 parallel series of rather long appressed spines, whirl1 rise independently 
from the scale, and are not connectetl by ridges; ~calefi on head and ntipe are similar, but smallrr and 
more crowded, with the series of spines parallel or slightly diverging; on tlre breast the spines are 
mucll shorter than elsewhere, the series parallel or sliglltly diverging; ha-arutl half of first dorsal wl~i t is l~,  
rontrttstinp strongly with the black distal half. 

The pyloric c:cca in fonr spec~in~ens number 22, 26, 30, 32. The sl)clc.in~rns taken Jane 21 at  
station 4021 had been feeding exc*lnsively on small eggs, with whicli the ~ t o n ~ a r h s  of a11 were dintentfed. 
At this (late the male and fetr~ale reprociuctive glands had reackhc.d :l very ~notltlrattt development. ()I, 

August I, at station 4137, a single sperinlel~ was takrn, 1argt.r than any other ol)tained, and at  a greater 
depth. In  this the eggs were ~naturi', bc~i r i~  estrndrtl fro111 t11(. body by t h r  pressnrt. incidclnt on 
rising to the s~~r face .  The fitornach was empty ant1 s t r o ~ ~ p l y  ('ontract~>d. 

The species was taken at  t l ~ e  following stations: Nos. 4021, off the t'ast coaht of Kauai, 280 to 399 
fati~orns; 4022, off the east coast of Kwuei, 376 to 399 fathonrs; 4137, off the east (boast of Kauai, 411 to 
476 fathoms. 

Macrouruepropinquus, Gilbert & Cremer, l'n)cS. (1. S. Ncit. Mna., XIX, 1897, 424, pl. Xl.11, fig. 2. 
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Xacrourus  holocentrus Gilbert Rr Crarner. 

One specimen was taken a t  station 3909, off the south coast of Oahu, 308 to 322 fathoms. 
Head antl trunk very nlender, the head with rountied ontlines and no ridges; longitudinal profile 

of snout convex; interorhital space ant1 occiput concave; snborbital flat, without ridge; spines on scales 
long, slender and flexible, bristle-like, closely crowded, but in  rather definite parallel series. though 
not borne upon ridges; on head and along prt~lorsal area, the spines shorter and frequently in radiating 
lines; mandible naked in this speci~l~rw and in one of the caotypes of the species. I n  the latter there 
are 8 ventral rays, in the former 9. 

The following corrt~ctions aritl atlditions may be made to the original tlescription: Median rostral 
tubercle on a level with rniddle of-eye; prt~~naxillaries anteriorly 1)elow level of eye; n~axillary reach- 
ing slightly beyond r~iiddle of orbit; gill-membranes with a wide free fold where they cross isthmus; 
 erra at ions of second dorsal  pine small, I1 or 12 in number, evenly spaced along entire spine except 
the filamentons portion; srcond ilorsal spine very nlentler; last rays of first dorral not nearly reaching 
second dorsal when declined; length of first dorsal base 0.6 the interspace between dorsals; ventral 
fin, exclutling outer filamentous ray, rt>ac-hing base of secwnd anal ray; back light gray, with some 
tlusky rnottlings; lower half of gill-cavity w h i t i h  

Macrourzlx hoLocenlr768 Gilbert B Crnmer, I'roc. U. S. Nat. Mris., XIX, 1897, 426, pl. xr.1rr. 

Macrourus gibber  Gilbert & Cramer. 

Taken at  a nurnber of localities hut never ahmldantly. The following additions and corrections 
may be rnatle to the original description. 

1nfmrl)ital ritlge occnpying a very o b l i q ~ ~ e  position, but not approaching the vertical; tip of pre- 
maxil1arit.s far helow 1evt.l of mid(llth of eye, their horizontal plane intersec-ting eycb rr~idway between 
lower ~ n a r i i n  of pupil and lower margin of orbit; ttleth of or~ter  se r ie~  not enlarged; posterior 
margin of preopercle nearly vertical, the angle broadly ant1 evenly rounded; gill-membranes with a 
narrow free posterior marpin on ~nitldle line below; dorsal profile ascentling strongly to origin of 
tlorsal, then descencling abruptly along base of fin, forming a conspicuous triar~pular hump; length of 
pectorals 0.7 that of head; lateral line nearly obsolete, n~en~hranous tubes present on occasional scales 
or groups of scales only. 

Scales on 1)ac.k and sitles thin, tlecitlnons, furnisht~tl with very slender, calosely appressed spines, 
whirh are arranged in parallel seric~s tlirtv,ted somewhat o1)licloely t l o ~  nward ant1 t)ackward; on the 
hack the series of spines may slightly diverge, as given in the figure ahove cited; spines distinct, not 
loc.ateti on ridges; on breast and sides of heatl, the scales are thicker and the spines stronger, arranged 
in series which usually diverge; suhocular ritlgt. ant1 the lateral pair of rortral ridges covered with 
very strongly spinous scales; the 3 rostral tnbercles bear  rosette^ of strong spines; spsces between 
median and lateral rostra1 ritlges naketl, or with a f ~ w  scattere(1 c*ycloitl wrnlrs; lower side of snout 
ant1 arltc.rior half o f  spare ljtxtween month ant1 ~ I I I ) O C I I I : I T  ritlge ~ ~ a k c d ;  rrlant1il)lc~s naked, ending 
posteriorly i r ~  a spinous point, which doos not projt.ct. 

Taken at  the, following stations: NOS. 3842, off the ~ o t ~ t h  ('east of Molokai, 495 to .506 fathoms; 
3985, vicuinity of Karlai, 433 to 477 fatt~oms; 3989, vic-inity of I<aaai, :185 to 500 fatllorns; 3994, vicinity 
of Karlai, 330 to 382fathorns; 3997, vicinity of Kanai, 418 to 429 fathorns; 4007, vicainity of Kanai, 508 
to 557 fatllorns; 4014, vic,inity of Kansi, 362 to 399 fathorns; 4022, vicainity of Kanai, 376 to 899 fathoms; 
4028, vicinity of Kauai, 44.1 to 478 f:lthorrrq; 4041, off the west caoast of Hawaii, 253 to 382 fatl~o~na; 
4109, Kaiwi Channel, 442 to 449 f~thonis;  4112, J<aiwi ( ' I I R I I I I ~ ~ ,  433 to 447 fathoms; 4113, K ~ i w i  
<:hanncl, :3!).5 to 4 3  iathonls; 4137, vicinity of liauai, 41 1 to 47(i fatlrotr~s; 4139, vicinity of Kanai, 339 
to 512 fathorna; 4141, vie-inity of Kanai, 437 to 632 fatlloms; 4166, vicinity of Bird Island, 293 to A00 

Mnrro?~nrn (phhcr Oilhc.rt k Crnnier. I'rrrr,. 1'. S .  Nat. MIIY., XIX, 1S!17,426, pl. XI.IV, fig.2. 

Macrourus burragei ,  new specit.s. Fig. 260. 

Type, 265 mln. long, from station 3917, off the. sorlt11 c-oast of Oahu Inland, in 294 ti) :Xi0 fathoms; 
type, No. 5lfi41, 17. S. Nat. Mas. 

Cloably allietl to Af. /roloc.~ntr?rx, hut wit11 tlcheljrr lbotly, blunter anterior profile, larger first dorsal 
fin, shorter abdomen, and much srnaller scales. 



First, ( l n r~a l  11, 10; lrc>ntrfl,l 9; pcv#tnr:~l 20 nr 21 ; I4 .-(*:tl(~ i l l  :I s ~ , r i ~ , s  ~Io~vn\v:lr~l  a1111 I~ :~~-k \v ; t r~ l  
fro111 origir~ of first, ( l o r ~ : ~ l  tn l:tt(,rzl Iil~o, 11 I I V ~ \ ~ I ~ ~ ~ I I  l : ~ t c , ~ ~ l  line :111\1 origin t)i rot~011(1 tlt)r%~l ( S  ill S1. 
holocr~ntr~c.~). 

FIc>2~11 sllnrt EIIIII 11igl1, ~ ~ o ~ ~ l l ~ r ( ~ s s ( l ~ l ,  t 1 1 ~  grcsatest 111q>tl1 I . ~ I I I ~ : I ~ I I ( ~ I  I.? ti111(*r i l l  it* lc111gt11; 111) l~~r  p r ~ -  
tile I I P R ~ I ~  rtr:tigllt front ~ l r ~ r ~ s i ~ l  f i l l  to S I I O I I ~ ,  :L vcbry sligllt ~l~bl)rc~s,~ion : I I I ( I~ (>  or1)it.u; j)roli l~~ of s n o ~ l t  acx~ltly 
t l f ~ ~ ~ r r r t l  to rostra1 tc~l~crc~lc., tlesc5c~n(lir~g tl~cbnvt, i r l  n vc~rtic.:~l lint> t o  frorlt of 111.c~111:1~ill~ric~s: I I I> : I I~  fir111, 
w i t l ~ o ~ ~ t ,  I , ~ I I ~ ~ ~ I ~ I ~ I I S  I I I I I ~ O I I S  (.:~vit i~ss, t.110 rfitlc>s ~ ~ v ~ ~ r y ~ v l t v r ~ ~  tj r111Iy :1111 I ~ I ~ I ~ I I ~ ;  S I I I  )lit, t(,r~nil~:lt i11g : I I I ~ I ~ ~ O -  
s~ipc.riorly ill a ttil)c.rcltb cborcirrtl wit11 s p i r l i ~  r:ldi:tting in :III tlirc,c*tio~lri Cn~rll t l~t ,  catSntttr; n 11:lir of slll:lll~.r 
apinolls tnl)cbrcalc.s ;we srl~nratcvl fro111 thv first 1)y Icss ~ I I : I I I  Ilnli its (li:tl~lc.ter; snl)orl~it:~l f1:1t, \vithol~t 
ridge.; ilrtc.rorllital s . ' ~ l a~ .~ ,  rlarro~v, v(.ry sl igl~tly c.o~~c~:lv(~,  its \\.iiltl~ sl igl~tly 11,s~ ~ I I : I I I  11~11ctl1 ( ~ f  F I I O I I ~ ,  0.S 

dia~rlt-trr of r1r1)it; 1111p(~r rill1 of 1~rI)it ( ~ r ~ ~ ~ r o : l ( ~ l ~ i r ~ r  1111 1Ip111br 11rolilc~; S I I O I I ~  0.25 It~11gt11 of I IC~:I (~;  tkycs 
c*irr.rll:rr, 3.:; in 11cwtl; tlist:~tlc.c. Iro111 rost,.:~l t l ~ l ) c - r ~ . l ~ ~  to l)rc.~r~:l\rill:~ri~~s 0.2 Ic111rth of I~c~:~t l ;  front of 
prf!~~l%xill:tricw f:~r in :I(II':LII('(~ o i  ~ ~ o ~ t r i l s ;  r l~:~xil l :~ry ~ . ; ( ' : ~ r ~ ~ b l y  rc~:l(-lli~~g vrrti(*:~l fro111 frllr~t o f  ptll~il, 
~ * o n t a i ~ ~ i % ( l  :3.25 in I1~11gtl1 of III~:I(I, a1111 IVIII:II t o  ~ v i ~ l t l ~  (11' I I I I I ~ I ~ ~ I ;  t ( ~ a t 1 1  i l l  vtnry wi(I(> v i l l i ~ o r ~ ~ ~  l1:11)1ls i l l  

1)ottl j:~\w, tl~c. ontt.r ~ibrit.n i l l  t .11~ nl)lwr jaw sc*;~rc.c~Iy 1~111:1q(~l;  l ( ~ r ~ ~ ' t l ~  O F  l1:1r11(~l 0.7 d i : l ~ ~ ~ ( ~ t ~ ~ r  1 l f  orl>it,; 
Ic.art. witlth of t.llc1 snl)or\)it:il 0.3 tlirunrtc~r of orl)it; ~ > r c ~ o ~ > c ~ r ( ~ ~ i l : ~ r  :unglr not ~rr~~~lnc.cbtl, tllc. ~)os t r r ior  
r~largin rlrharly vc*rtic.nl, c.onvc,x i l l  its 11Iq)rr 11:11f, g,olrc.nvcl i~~ l~n~v l i :~ t c , l y  :11)ov(, t l 1 1 1  :tllgl~,. 



. 670 I?UT,T,l?'rIN OF TIIK UNITED STA'I'ES FISH COMNISSION 

Mncrourus obliqustus, ne\\- s1,c.c.i~-s. Fig. 261. 

Tyl~c~ ,  IT,.; r r i l r l .  Ionn, frijrn ~ t : ~ t i r ~ n  4141, o f f  tlic. c.:cst c.r~:~ht of 1<:111:ri, t l fy) t l~  437 t11fi:l2ffnthoi11r; type., 
So. .51T,IJ, 1'. S. Silt. >In.. 

Roily very Ie111g an11 ulv~~tlcxr, tlcy)t11 : ~ t  origin of clors:~l c.nr~tni~rr~l 1.1; ti111i.q i l l  11e:tll. F i r 4  (101~al 11, 
1 I ;  \'. I?; I'. L"2 or 2.3; sc-:~ltb~ Irt.t!\ r c .~~  I:~tc.r:tl lir~cs :tr~tl 11:wc of N(-(.OII~I i1orq:tl ~ p i n p  I). 

Head r :~t I~or  IoI~:~ ,  with rr~otlc~r:~tc.ly rwojec,til~g bncr~lt, :lr~ll n:irrow iufrrior r ~ r o l ~ t l ~ ,  n hic.11 i.r I I I U V I I  
ovt~rj):~u~(~tI  11y the  u11o11t :1111t>riorly : L I I I ~  11y 1I1r i~~fr :~or l ) i t :~ l  rirlgtw l:~t(fir:~lly; l ( ~ n ~ t 1 1  o f  S I I O I I ~  uligl~tly 
euc.ertling \,c.rtic-:ll t l i a i r ~ ~ ~ t c ~ r  of o r l~ i t ,  c.or~t:tilrr~l :L(i t imw it1 Ie11gtl1 of I~c';ld, ifc: ~)r(sor:~I 1~11gtl1 0.3 



Macrourus hebetutus, I I I ~ I V  zrl)~.c.ic*g. l<'ig, 2t;Z. 

T y l ~ . ,  12.5 111111. I O I I ~ ,  fro111 st:ltioll ::!)t)r~, off 1111. S I I I I I I I  I.O:IS~ 111 0:11111 lsl:11111, 11(~1)111 !!!)!I 10 ::L):; 

f~ \ t l~ol l l s ;  iy[l($, Xll. .-llf;os, 17 .  s. S:1t. 3111s. 
$ t r , ~ l ~ r l y  ~ I - H I - I I I I I I ~ I I Z  .If. I , I . ~ P I I ( , S  ( ; i l J l ( ~ t  A ( ' r : i~~lt>r,  also fro111 I ~ : I \ ~ : I . ~ ~ : I I I  \\-:~t~.r,*. I I I I ~  t l i f f c ~ r i ~ ~ l :  i l l  t 11 ( .  

111111-11 $ I I I : I~~ I~ I . I * ! . I~ ,  1111% I I I I I I I I ) ( ' ~  of dr~rs :~I  : I I I I ~  ~(~11t,r:11 r:Iy.Q, t l 1 1 3  S I I I U O ~ ~ L  rost~.:ll t t ~ l ~ t ~ r ( ' l t ~ s ,  t11(, : I ~ I I I : ~ ~ I I ~ ( ~  of  
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orbit; interorhital np;tce conc.avcS, itr wi~lth cs)ntainetl 1.2 in t l ia l~~rtcr  of orbit; p~lont and lower side 
of head naked, save for a V-shal)c.tl 1)atc~11 of srales c.xtentlit~p fro111 tltr interor1)ital spitt.e forward, 
tht. apex of the V on ~r~radian liue l)etwrrn nostrils; a, narrow ))ant1 of spir~oor scaales srlrronntli~lg 
anterior sc.gn~t.nt of orbit; preol)erc~ll:tr angle :t little ~)rotlrlced, its rt~rtical 111argin concave; gill- 
nrt~rnk)ranes narrowly j~)ir~ed across throat ant1 largt.ly free f r o ~ l ~  isthtnus. 

Second tlorsal spine with 8 strol~g serratiot~s, evtbnly sl)ace(l, nont3 of these on t l ~ c  1);t~;t l  fourth; 
filatnc~ntons tip short, the entirr spin~' containtlil 1.4 titnvs in 11c~;ttl; interwpacts l)etwcc~11 tlomals (,clrral 
to bast, of the first; seconrl tlorral vcbry low; anal oripinnting 1111de.r thirtl or fonrth ray of first tlorsal, 
its longeat rays equal to Ic,ngth of hnoat and <.ye; pec.toritls long ancl slrntlt~r, re;tc-hing to opl~>hite 
se\.enteentt~ anal ray, their Ivngth 1.5 in that of hthatl; filanlrc~nton+ ventral ray rt~ac-l~iilg I~are of twcn- 
tieth anal ray, its length equaling that of htbatl; distance fro111 vent to axil of vt~ntntls 0.7 its tlistance 
fro111 front of anal. 

Scales n~nall, very tlecitluoris, rnostly lost in the typc,, I I in a series fro111 lateral line to 1)ase crf 
sc.c.ontl dorsal spine; those on bavk, nniler origin of net.ot~tl tlorsal, have thai.h ;I strong ~rlt~cliar~ ridge 
whitalr 1)ewrn 5 short htrong spintas clirc~cted vcbry ol)licjuely k)ac8k\vartl, :111(1 it pair o f  sItorttlr Io\vc,r I . ~ I I ~ ( ~ H ,  
1)arallel \\ it11 the, first, ant1 b a r i n g  from 1 to 3 ritrrilar npinrs; o11 brc~ast, I~ead, ant1 antt.tlorsal region 
the scales are stnalltbr an(l l)c?:tr ~ts~litlly tllch tnt~tliitn ridge ottly. 

Color, 1):tt.k itntl si~lchs prayisl~, cllt.c-kc~rc.tl by ilarn)w 1)I:tc~k lirivs n~argirting thc s t ~ a l t ~ ~ ;  sides 
and lower part of Itrad ancl : L I ) ~ I O I I I ( ~ I I  j(4,-l)latak; gill-rnenll)ranw l)li~c.kislr on inncsr hurfacr. as well an 
outer, hut the lining ~nt~tr~l)r i tnt~ of ~rlonth at111 gill-cavity otherwise whitish; ~ ) t . r i t o n t ~ ~ l ~ r ~  dusky silvery; 
along the s i t le~ and tail ahont 12 narrow 1)lac.k t*rors-linc~s, th r  1)ohtcarior tltorcb 11istint.t thnn tl1t1 anterior, 
only a few of them cornpletr; dorsal ~lniforrnly ~ l ~ ~ s k y ,  ;III :L~ tranr-.lnc.ent, with a witit, black margin; 
pectorals ant1 ventrals, including tlrc. ventral fi latncnt, ))lacki,sl~. 

Only the type known. 

Macrourus longicirrhus, n t . ~  sj)eciw. Fig. 263. 

Type, .5!)0 mnr. long, from station 4185, vie-inity of Kauai Island, tlcpth 1,000 to 1,314 fathoma; 
type, No. vj1T,U2, [I. S. Sat. 5111s. 

13otly rol)~mt, tlel)th 5.5 in total Icngth: heat1 4.55. First dorsal 11, 10; jT. 11; P. 21 ; st-ales betweer1 
lateral lir~c. and base of xec~ond tlorsal sl)int. (i. 

Heat1 tlepreqsetl :tbove orl)it*l, a low c*onvt.x c.nrvt31tl~t~lltbe to tlomal, the base of which does not 
forrn a projection; c.oritours of snout evenly and hlnntly ronndctl; t*hc,eks and xu1)orl)itala nearly vrr- 
ticsal, withorit projecting ridges or protninenc8c.s; interor1)ital c o ~ ~ \ ~ c > s  ant1 vcJry wiclt., 3.5 timcbs in length 
o f  lrcatl; horizontal and vertical tli:irnctc.rs of orbit equal, 1.4 in irltcsrorl)ital width, 5 in ht.ad; snot~t  
projecting hut little beyond month, its lezlgth contained 3.25 tirnes in heatl; distance from prcrnaxil- 
larit's to tip of snout 0 i 2  length of head; tnaxillary reaching a vertical from middle of orbit, its length 
2.4 in head; trlantlible well inclu(lect; prernaxillary teeth in a n~oderate I~antl; posterior teeth t illiforrn; 
ontcr teeth enlarged, forming stnall canines, the rnlarged teeth including some 1)ehind the orlter ~eries;  
the pretrlaxillary band narrows latc.r:tlly, b11t contains a l w a y ~  str~allor teeth I)ellind an onter series. 
rnantlihular teeth uniform in size, intertrtctfiate in ~ i z e  l~etween inner ant1 outer pretrraxillary tcb~th; 
they for111 a t  syrnphysis a very broad bantl wl~ich tapers ra1)itlly towartl sides; harbt~l . l i  length of 
head; nostrils stnall, the anterior ronnd, with its I)osterior rr~camlrranons tr~arpin elevattd, the posterior 
vertically  lit-like; prc,ol)rrcnlar angle greatly protlutbetl l)ackwartl, the margin allore angle deeply 
irtdrntect; gill-tr~c~nlhmnes widrly joined anteriorly, adnate to the inthmns, without free posterior edge; 
t)ranchio,-tegals (i; onter hranc*hial slit very short, the  arch altr~ost wholly arlnate; Irngth of slit but 
0.3 tlian~etc,r of orlpit; slit twhintl fourth arc-11 slipl~tly witler; pscnt1ol)ranchiiv present, sn~all.  

St.(-oncl dorsal ~ p i n c  c-olt~prc.ssed, r:ltllcbr slerl(ler ar~t l  fit~xible, its rtliterior tr~argin f~~rnis l~ecl  ni th  a 
few very fi ne serrnlations; it i~ pro(lnr(,d to a short filarner~totin tip, wl~ich rt.act~en 1)aseof t\vt.lfth ray of 
second dorrial, and is trlore than 0.9 lengtlr of hclad; first soft ray 0.8 length of head; intc.rx1,acst> between 
tlomals slightly exceeding in It.r~gth base of firht, : ~ n d  c.ontainc.cl 3.4 times in head; origin of anal verti- 
rally below t)eginning of last third of irltemljace hetwc~cn tlorsals; all anal rays injurecl, the Ionge~t 
p r e ~ r n t  being .2  the Iengtlr of head, and ~rtuch 1ongt.r than rays of secsontl tlornal; vc11lt immediately in 
front of anal fin; outer ventral ray grclatly prodnrrtl, reaching base o f  ninc.teent11 ;inn1 ray, 0.25 total 
length; pcv.toral rt-ac*l~ing to opposite twenty-second scale of laterdl line; rlokle of itb. rays protluced, the 
longest 1.7  irk heatl. 
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preoral portion of wnont, witllr)ut trrn~inal s l~inr;  tceth ~ l l i n ~ ~ t ( ~ ,  in wi(1e l~antls in racbh jaw, noneof them 
at  :tll enlarged; 1)arI)el Ilalf as long iz~ clial~~etrr of pltpil; near tip of snout, 011 lower sitle, a st~lall patch 
o f  prickles, uil~lilt~r to tllostx c(~vrring infraor1)ital ri(lgcs, autl like the111 adnate to the botic; with this 
rxc*tption all tl~tb region I)t~low infraorbitkrl ridge, inc~lntling tnandibltw, is s~~ioo th ,  without scales, 
~)rirkltss, or tut)ercles ( i l l  ('. ptrr~rllrl~tn all of this region, esc.ept gular ant1 I)ranc~I~ial tnetilbranes, is 
ttric~kly beset with Irregular sniall plate*, cach bearing f r o ~ ~ r  1 to '( spines); where the gill-tnen~branes 
artA joinrtl :tc8ross throat they ~ ~ I I I I  a narrow fret. foltl; gill-rakers rc.l)rtwentetl by wmall tubercles, 7 or 8 
in rrr~t~~l)t.r otr o11trr arch. 

First dorhal fir1 itlqertetl well I ~ t ~ l ~ i t i i l  asil of 1)t~ctoraIn; pretlorsal region ir~vertetl wit11 scales similar 
to thost1 of sitles, arrangeal it1 rr.gular serirs, and scar(-ely rt,tlnc<etl in siw; secun(1 dorsal spint~ smooth 
thrvugl~out, \cry slentlt~r and weak, its tt.rrllitlal portiot~ as fl exi1)lc as the rays; length of dorsal spine 
eq11al t ~ )  that o f  snont; distance I)etweetr (lorsalx t>tlnal to base of first tlorsal t.xc-luaive of the 2 spines; 
anal origillating a trifle behit~cl front of secv)ntl tlom:ll; anal opening in~tnediately before origir~ of aual 
lin, its (listat~('e fro111 innrr hasch of ventrals trifle Itins than the tlistanc~ch fro111 latter to margin of tltr 
gill-trrenlbrat~c~s on tnedian line; this ~~reas~ircat~lc.nt r t ~ l ~ ~ a i n s  a1111ost rotlstatlt ill sprcitnetls of very 
tliffrrent size. In a s1)ecimen of ('. ~)rtrcrlleltrx fronr Jlisaki, Japan, and ill (;untherls figure (Kern~atlt~t- 
Islantls) the dista11c.e frotr~ 1)ast~ of ventrals to vent is I I I I I ( - ~  grcater th:ln 1)rtxeen verltrals nntl cdgr of 
I - 1 1 1 1 1 r a n .  In C. trrrtlru~u, the ver~tral f i l a ~ r ~ r r ~ t  reaches vt.nt. 

Sca1t.s of hack arltl sides cach wit11 6 to I5 ~ t r o n g  spines arrangctl in 3 to 5 ntlarly parallel serit,~. 
'I'hr. spinc~s utand out a t  an anglt. of 4Fi0, thost. of the c*tmtral series sotrrt~nl~at larger than those of the 
latclral row*, ant1 the spines in c.ac*h row incre;nitie rapidly to the posterior one, which projects %el1 
ljtayoncl ~nargitl of sc-ale in both tnedian and latcxral series; the spines art>?ot~ger and slentlt,rc.r than in 
a s ~ ) t ~ t - i t t ~ e ~ ~  of C. ~ ~ ( ~ r u l l e l t ~ s  f ronr Japan, :tnd thrrc, is It>ss inequality 1)c.t wrc~11 central nut1 latcbral series; 
on I)n.ast, the sc~ales have. 3 to 5 short, strongly ratliatirlg stlricxs of spiaes, the s1)ines shorter than those 
on si(1t.s; ' ~ r a l t ~  of Iatt~ral line have 2 cclr~:tl series of spines, stlparatetl by the tube, :~nd  11:tve fewer lateral 
series, or nont.; 011 ht~ad, the spinths arcb Inore nmnrrol1s a t ~ d  tl~ncll slt,~~tierer, nnci projetat tlr~arly a t  right 
:tngIcw to tilt. \r~rfac.c., giving :I cllaracteriqtic, l~ispitl apl)e:lratlce to thtk entirc. top and side of head; they 
art. arrangt.11 with It~ss regularity, 1)nt nsrially in strot~gly diverging or stt.ll:tte srries; thcby are n1u1.11 
rtlort. ritxrtlt.rolts tlran in ~ I ( I ~ ( I / ~ P / ~ I X ,  atld havr all the seritw t t ~ j ~ ~ a l  or ntiarly SO; 5 ~tlritw of sralt~s I)etwrtw 
latt.rai lirlc ancl tlorsal fins; t l ~ c  series r l l t ~ t ~ i ~ ~ g  u ~ ) w a r ~ l  antl backwanl frc1111 tirut sc-ale of lateral line 
runs to l.)ase of dorsal apinr; 4 wries cross the hack between tlorsal fins. 

Color, light I)rown ak)ove, whi t i~h  on 1owc.r sitlr of snout antl below pectoral fin; 111onth and gill 
'avities and abdotninal c-avity linetl with blue-black, this rolor fair~tly visil)le through operclr, gill- 
t~lembrane, and abdomen; first dorsal black at  base, bright white disti~lly; pc.c,torals, second dorsal, 
and atla1 dusky or whitish; vt,ntrals dnsky at  lmse, t h m  white. 

Taken at  stations NOR. 3910, off the so~ttlr c,o:tst of Oahu, 31 1 to 337 fatl~otbs; 3911, off tlle sorith 
roast of Oahu, 289 to 292 fathorns, and 4088, Pailolo Channel, 297 to 306 fathoms. 
( % r l ~ ~ h y ? ~ c h r r ~ ~ ~ a r a M e I r t n  (:ilbrrt h ('rnnlcsr, I'ror. IT. S N ~ t t .  Mu%., XIX, ISSi, 121; not (Ir~lithcr 

Caelorhynchus doryssus, new species. l'late 94. 

Type, 945 nrm. long, at station 4109, Kaiwi Channel, dt>pth 442 ttr 441) f:ttho~ns; type, No. ,51618, 
IT. S. Nat. Mus. 

Similar to (,'. trrntr?rm, 1)ut with the snout rrlorr ~lellder and morc collvrx; tho t n o ~ ~ t l l ~ r l ~ l ( - l ~  larger, 
the ~ c a l e ~  011 hracl niit~utcbly apinon~, those on hotly 1l1t1c.11 lew stror~gly spinous, t~ntl tIrt. (aoloration 
mnclr lighttar. 

I)et~th of k)otly 2.2 in length of  head; D. rr ,  7, lnst ray cleft to hasc; V. 7; 1'. 17. 
1,atctral csontour of hraad fortnitig a neitrly straight line, the ontlincs of the long narrow sr~out salrcely 

at all convex, c~onvc~rgitig regularly fro111 base to ti]); upper 1)rofilu of PI IOI I~  longit~idinally concave, the 
tleepest point in the roncavity bcir~g a t  origin of the R C C O I I ~  third of its Irngth; widtt~ of snout opposite 
front of orbit8 rontaincd 7.4 in its length; a t  its ~rlitltllr, the width of th r  sttout is half its preoral por- 
tion; the snout ends i r ~  a tlcfir~ite short spine; vertical tlialneter of orbit contairrr~d 1.6 tit11t.s in its longi- 
tudinal diameter, ul~icat~ ecluals thtb convex intc>rorl)ital witlth, and is eontaitlrd twice in snout; upper 
margin of orbit tnuc*h 1 ~ s ~  c~~rvtvl  than the lonr r  or 1ater:tl tnargins; the pore-like antc.rior nostril is 
but a folirtl~ the vertical letlgth of the lwstrrior, thta 2 no~trils se~)arated by a black membrane; ridges 
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OII 11r.atl low but distit~(*t, the inner pair or1 oc*ciput rollverging ~)osteriorly, then again slightly tlikc~rg- 
inq. JIcdian rostra1 ridge i r ic~~n~pic.no~~s;  tl~t. strol~g infraorbital ridge cuds postt.riorly in a sllort 
strong spine, k ) e y ~ ~ t ~ d  \\ hich projects the soft t~~t.ri~k)ranous tnargit~ of the preol)c.rc.nlar lol)(,; upper l i t ~ ~ l )  
of ~)rcol)tarcle gchr~tly cotlcavtb in it- lower Ilalf, gently oot~\cx in the upper; transverse witlth of 111or1tl1 
at tilw of tr~axillaric.~ tlllual to 0.6 \\ iclth of snout at ranle level; frotit of I I I O I I ~ ~ I  o p p ) i t e  ar~terior nostril; 
ttl) of 111ax11lary rcsaching a point opposite posterior t~litrgin of pupil; Ic~rrgtlt of t~lax~llary 0.7 prroral 
portion of s l~ont;  teeth a111al1, in w I ~ C  k)a~t(ls in each jaw, none of thtm cmlilrgtvl; 1);~rl)rl vvry slrndc.r, 
11:tIf clta~rrc~ter of ~)up i l ;  gi l l - t~~et~~l)rat~t .s  forrning a \ r r y  narrow free foltl acaross throat, 9 tn1)erc.lt.s 
r t ~ ~ ) r ( w b ~ ~ t  gill-raktarh on ontc,r :lrch. 

First tlorsal fir1 it~sc~rtt~tl directly abovc axil of pectoral; nc~~o11(1 cIor5al s1)itle 4111notl1 t t ~ r o ~ ~ g l ~ o r ~ t  itrl(l 
~c.r<slt.ntltAr and \\1,:1k, the clistal half as flexil)lc a.c a ray, its lengtl~ e(111alitrg 0.7 that ~t \nout; tllt, 
tli\tattc.c. I)rtwc.c.t~ tlor+ill.i taclaaln 1)ase of anterior dorn:ll u i t l ~ o r ~ t  its rpiucs, :~ntl i~ c.rossetl t ~ y  :: stxrirs of 
uc.nles; anal origit~atrng rlr~cier st.concl or third ray of sec.oritl tlorsal; i11nc.r I)ase of vc.ntrals ~ ~ ~ i r l ~ a y  
I,c.t\\een \en t  and ch(lgrb of t)rntichial t~~etr~i)ranc~ on tr~tvliitn line; vt.r~tr:~l filall~twt rt.ac.llit~g v(.nt; 
1)t~ctorals rtt:tch to a point o1)posite origin of anal tin. 

S(.i~les of l~aclr ar~tl s i d ~ s  each with i~ 111e~(liar1 ritlge c o ~ ~ ~ p o s e ( l  of it~~t)ricatitrg spitter, w t ~ i c l ~  incrc.;we 
rc~gnlarly in 1t.rlgtl1 ~)ostrriorly, the last ontb l)n)je(.tit~g littlt. i f  a t  ill1 1)eyontl rr~argit~ of scaalr; also fn ) t~ l  1 
to (i pairs of s i~ l~ i la r  but very low parallt.1 lateral ritlgrs, wlric.11 nevc$r al)l)rosil~~ate in si/c to tl1c2 c-cntn~l 
ri(lgtb, and rarely reach tr~argin of sealea; sl)ination I I I I I ~ ~ I  wthxker than in pctrtrll(l~tx or trr(r1rtri11; 011 

I~rt,;wt and al)do~~tinal regions, the lateral series are rr111c.h stronger than on Inck and sitlt*~, : I I I ~  artb still 
~)arallel or nt.arly 50, scales on t~eacl without spines, I)ut roughelled with tt~inr~tc. l)~icklt.s, whicalr artA 
irrrangc.(l in ttrorc. or less t~ \ id t~n t  ratliating or qttbllatr seric..;; a 11:iketl archa i q  t2\ idtb~~t on t~iitltllt. of occ.il)t~t, 
w hcrc. t l~t.  s(.:~lt,s frtil to I I I ( Y ~ ~ ;  nakecl lir~es illso follow : t~o t~g  t l ~ e  ritlgtls, ant1 l)etwt~t.n 11;1sa1 I)ot~tsu :LII(I 
ro~tral  ridge; nasal fo.sa t~csarly ar largtl as 1)111)il; 1owc.r siclr of head wl~oll j  tlsk<-tl, euc,c.l)t for :L s111ii11 
1)atc.h of lwicklt..r nc>ar t11) ot nnol~t; R  caries of scalt.s l)etweet~ l:tteral line :t11(1 secnn(1 t1om:tI l i ~ ~ ;  1.: 
ic*alt.s in a wries 11puarrl ant1 l)acakwar(l fro111 vent to lateral line. 

Color v c ~ y  light gray, itll tlie fins, it~c*lntling ventral filatr~ent, 1)lac.k thro~iglro~it; t e r ~ r ~ i ~ l a l  l,ortiot~ 
of snout and Io\ver rille of 11catl 1)lackish; lining of t r~outl~,  gill-cavity, and pt.ritoneu~t~ black, v(.ry 
f'lintly \ i i i J  10 estcrnally. 

111 yorlng si)ec.itr~et~u, IdT, 111111. 1011g an(1 less, a1)parrrrtly l)elongir~g to thin s~)thc.itl.c, the nc.alt,s OII 

I)ac-k anti hid(>s :ma t~+s t~r~ t~a l ly  si~r~ilitr to thost, i l l  aclrllts, )both ~~~cfidian arrtl l;~tf,ri~l sc~rio.r of qpintls l)eir~p 
~)rcxet~t ,  ant1 i t1  al)or~t the s:trrir. rc~l i~t i \~t~ si~tl.  T11t. c.t.pl~alic. rit1gt.s +rtatrl 1)rol)ortionally I ~ i g l ~ t ~ r  :tt~(l 
are strongly sl)it~our, incI11(1i11g ~ ~ r t ~ ( l i a r ~  ro\tral rillgv w 11i(>l1 loq(ss it6 ~ ) r o t ~ r i ~ ~ t ~ n t . e  i t1  a(111Its; 1)11t tl~ch 
irttervynit~g areas otr 11cm1, a~ w t s 1 1  a\ tilt* 1 ) r t~~c t  at1(1 1)~11y, art1 (-ov('r~d wit11 sll~ooth (a?t'loi(l s(.iilcm, :L 
few only stlow ing s st~ries of t r~ td ia t~  s1)int.s. Sprci~~~cxns less tt~iln 100 IIIIII. Iotrg artB 111:lrk(,tl I ) ?  a ct.ries 
of 10 to I5 sltlall 1)lac.k s~)o t s  along ))ast> of aria] tin. 

'l'akcbn at  tlrt. following station&: ? i c ~ i .  4021, off the cast c-oast of liar~ai, 286 to :$l)9 fatl~ortrs; 4109, 
Kaiw i ('lr:trrnt.l, 442 to 449 fatlroms; 41 12, Kaiwi ('hannel, 433 to 447 fat110111s; 4122, off the so~itl~weut 
c-oast of Oahu, 192 to :R2 fathotrls. 

Xatseocephalus acipenserinus (Gilbert & Crrurrer). 

.\ \cry al)ur~dant .cpcc.ies at  tlty)tl~s t)etwt.e~r 200 ant1 400 f a t l l o ~ l ~ ~ .  Tlrc. following dctnila ]nay L)tl 

atltletl to thc. original cit~scription of the hptbcies. 
1,attlral t~largirts of htbatl altgnlatetl a t  a point irnn~etliately in front of nostrils, in front of wlli(41 tl~tl  

( . o r ~ t o ~ ~ r s  c.onvergtl ~uuc-h Illort. ra1)itlly. I n  t l~ i s  anterior s e g ~ r ~ e ~ ~ t  of the snout, tile Iatcaral rn:~rgit~ in soft 
anltl r~ie~r~k)ratrolli, wit11 skrletal l~asin, k~nt IS thic.kcnc.tl alltl c'overt~l with ( . O I I I ~ ) ~ I ~ I ~ ~ V C ~ ~ ~  IalgP nj)illolls 
scales; xnt)orbital k~or~r~  weakly spinulose; as it fail8 to join preo~)erclc bcxhir~d, it is lcnq firnlly tixt.d 
that1 r~sllitl; occipital region e \ , c ~ ~ ~ l y  ~ ' ~ l l l l d t ~ l ,  witttout trace of t l ~ c  H ~ ) ~ I I ( J U S  ridges so c.onsl)ic.no~~s in 
specbier of (irlorlirlncl~i~.~. b lor~ t l~  very sn~itll, the width pontrriorly 1)nt 0.3 the width of I~tsatl o n  natlre 
lint,. 

T\\o tyl)eq of t.olomtton alq)car in our rl)rtc*itnrnn. Some art, nnifor111 1)alc. I)rown on 11ppt.r part#, 
a11 in ~ I I C  tyl)e. otl~ers havta a l)al(. q)ot a t  1)ase of c~ac-h st-ale f o r ~ ~ ~ i ~ ~ g  rat11c.r tlc~ti~~itcl longitntlinal 
stroi~l\q i~ l )o \c~  I;tter:~l li~lc.. 111 tttc*wc n~)t.c.ir~rctrs, tl~c. tol) of Irt.:ttl at~tl tlrc. first tlors:tl lit1 :trch spotted or 
nlottletl a it11 dark. 
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Snout high ant1 t-ompressed, protruding Iwyoncl mouth for an axial tlintanc,e ncaarly equaling half 
orbital tli:tmeter; anteriorpmtile of snout very oblique; distance fro111 its tip to premaxillaries containetl 
4.7 in lrngtlr of head; length of sr~out 0.8 lo11gc.t.t orbital tliarrreter, and corrtainetl 3.5 tirlres in length of 
head; inttvorbital spacc convex, with sornewhat deprrssed caerrtral area, its witltl~ 0.3 length of head; 
longest orbital tliarrreter very rlightly ~rrort. than 0.3 length of heatl; nasal fosra scaled in its posterior 
Iralf, the longitr~tlinal tliarncter of naked portion hall that of pupil; length of thc posterior rrostril 0.4 
pupil; top ant1 xidrs of head \vithont c.onspicao~~s ritlges; grtaatet.t nitlth of rrlo~~th, rr~e:tsored extt.rrrally, 
c.ontairrrtl 1.8 titnes in itx greatest length; ~~ravi l lary reaching a vertiral \r 11ic.h irlteraectr orhit halfway 
I)etwc~rn pnpil ant1 hinder ir~argi~l of orhit, its length contained 2 or 2.1 titrrt~a it1 1t~11gth of h ~ a d ;  1)rr- 
maxillary teeth in a dor~hle series, the o ~ ~ t e r  of ~rrotltbrate cpallines, which tlecreasr i r r  rize laterally, thtb 
inner o f  much smaller curvcltl teeth directc.d ha(-kwartl; rnandita~lar teeth uniqerial, except a t  ~ j -111-  

plrysis, where 2 teeth on eitht,r ride stanif k)c.hind 2 of the outer roq ; anterior tetbth aI)o~rt tlfl~lal to 
tl~ose to which they art, oppored in upper jaw; latrral teeth incrt1;tsing in size l)acskward, and 1)ct.ouring 
tire largest i r r  the mouth; 1)arlxl half or slightly more than half orbital tliarneter; preoprrc.ular artglc. 
hnxrtlly ~)rociured hackward, the postt~rior margin very oblic1nc and inc*urvrtl; above opercle, a witle 
Imnd of scalt~s covchrs scapular region, separated frorrr neight~oring xc8a1y areas above and below 
narrow naked lines; gill-merrrbrarre~ rather narrowly joinetl across isthnrus, forming a foltl which is 
t~rrtirely free; a r ~ t ~ r i o r  gill-alit less constricted ttran usual, its uidth 3 ti111t.s that of slit behind fourth 
gill; gill-rakers 7 in nnnibt.r, tnl)erenlar, but ~~nusnal ly prorr~inent, slightly trlovablt., and bearing long 
rl)inonx teeth; no exposed s1)inr~ in conrrectior~ with operc4es or shoultler-girtlle. 

Secontl cloraal spine very slender and weak, not extending heyontl thtx tip of the following ray ant1 
not lilanrentous, its length 1.6 times in head, very slightly ex(-ceding length of snout ant1 t3ych; sec.orltl 
~lorral very low, 1)nt perfectly tiistinct th rough0~t  its conrsts, its first ray about over thirtieth anal ray; 
intc~ru1)acta between dorsals unuuually long, equaling about 2.5 tirnes t h r  l)asr of anterior f in;  Itxngtll of 
ir1tcrs1)ac-c. is not desc~ri1)ctl or figurecl in M. I:r.~~rs, in which the t.econd tlorsal is said to be so low ant1 
inctistincnt as to rent1t.r nnc*ertain the point of origin; anal fin lour, iB origin vt~rtic.ally unclt~r thin1 ray 
trf first dorsal; tlistanc-e frorrl anal opening to point where edge of branctriostegal Inernbranth crtmses 
istlrmus half lengtlr of hratl. In  M. l:r,i.in ( i i~nther  finds the "distance between the vent ancl i s t h ~ n ~ ~ s  
two-think of the length of the heatl." Pectoralr shorter than in '1f. I:c,r,is, half length of head, ant1 con- 
taining constantly 19 or 20 rays, instead of 17 or 18, a3 in that spec-ies; outer ventral ray protl~~c*ed, 
rt,aching basta of tenth or twelfth anal ray. 

In ,W. hrr~rrr,irnsi.\,  alr in ,1f. l;tzis, thrre is a clrep, sc-aleless, tratrsrc.rsely elliptical pit between bases 
of vthntral fins, hut irr the IIawaiiarl spec-ies the pit is rtnaller. The anus is eqniclistant from the base of 
V ~ I ~ ~ T R ~ R  ant1 the firbt anal ray, or slightly nearer anal, ant1 lit% at the 1)ohtrrior end of a lo~rgitutlinali~ 
oblong or wedge-shapd rrakc~l area, which is separated fro111 the anterior pit by a narrow 1)antl of 
scal(.s. There is no trace of a constriction dividing anal area into a posterior linear portion containing 
anus and an anterior oblong portion, as is figured by Gunther in iZf. 2:r~r~is. The dewriptions by (;iirltlrtbr 
ant1 by L~itken (lo not, however, agree with the interpretation of the artist. 1,dtken tlest.rihr,s the. 

position of the anal opening in .1f. 1:rr-is as bent~ath tire fourth ray of thtx first tlorsal, ant1 k)ehintl 1);tst. 
of ~)ectorals. In 1~rc~urciienxi.v a verticbal from the anus traverses thr. pectoral Ir):me and the hare of xerontl 
tlorsal spirte. 

The scalrr are very small, high ant1 narrow, cadncour, tilose on posterior part of body lost in all 
spccimerls whic.ll we have obtained; under 2trrterior dorhal, eacsh scale is dtlnsely covered with s l~ort  
spines whic.11 strow no evitlent arrangemerrt; srales on nape ant1 breaut rinrilar; on top of tlrarl t l ~ r  
rl)i~res a r r  similar, but frccluently arranged in ~)arallel or divrrpi~rg lines; no arrangement is apparent 
on sitles of heatl; lreatl very corr~plrtely sc-alctl; lilts ant1 half thc nasal ~ O R P L ~ :  naked; gular membrane 
u ith ~l)inous plates on mrtlian line only, and thosc. on gill-~rren>l)ranc~s confined to single series accorn- 
parlying rays; u~ i th  tlrere tsxc*t.ptions all exposetl sr~rfact.~ of 11t*ad arta densely covert>d; the lutc~ritl 
line descrihen a IonK convex carve anteriorly, ant1 reaches ~nicldle of sides more than head's len~tlr  
hehind its origin. 

Color olive-brown above, bluish pilvery orr sitles of lleatl ancl trrltlk; gill-membranes anti ahcinmm 
I)lacak; rr~outh cavity u hitr, gill-charnt)t~r k)l:~(.k, t~xcept thts 1)alt ovt>rlying the tq)itryal and c.t~r:ttohyal; 
afXlo~nin:rl t-avity litrecl with 1)lac.k; first dorsal, \t>rrtrals, pt.c.torals, i~11t1 :t~~tthrior ~)ortiot~rq o f  dorkal 
and anal tills 1)lw.k. 
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Tht. pyloric- 1-rwt t)rat~c.h ~)rofr~sc.ly from $1 ft.w trunk-like stcnw, therra being al)out 200 ter~ninal 
twiga. The sto~nachs c-ot~tatn frag~ncantx of ulirirnp-like c-rustacea and nnlnerorls eyes ant1 ja\fs of wqnitl. 
The latter nrr almost nnivemally present, antl indirate that s q r ~ i ~ l  fort11 a w r y  iinl~ortant r ~ l e ~ n e t ~ t  irt 
their food. 

Sl)ei-itl~elis w'rtx takcti a t  the following stittio~ls: Nos. 3867, I'ailolo Cha~tnal, 284 to 290 fatllon~y; 
3868, I'ailolo Clt:tt~nel, 294 to 684 fathonis; 3884, I'ailolo Channel, 284 to 290 fathonrs; 3907, off the. 
s o ~ ~ t l i  coast of Oahn, 304 to 315 fathonis; :3925, off the. so11th coast of Oahn, 299 to 323 fatl~onts; 3979, 
near Hirtl Islanil, 222 to 387 fathornu; 3988, near Kauai, 16.5 to i69 fathorns; 4085, off the north coast 
of JIani, 267 to 283 fathotris; 4087, Ihilolo Char~nel, 306 to :I08 fathorns; 4088, Pailolo ('ltannt.l, 29i to 
306 f:tthomq; 40P9, f'ailolo ('1iar111(~1, 217 to 304 fathoms; 40110, I'ailoll) (:hi~nrrr*1, 304 to 308 fattrotr~s; 
4006, l'ailolo Channel, 272 to 286 fathottls; 4097, I'ailolo Channel, 286 fathot~~r;  41 17, off the northwest 

L ' > to 334 c ~ ~ i s t  of 0~1111, 253j to 282 fathol~lr; 41:30, near Kauai, 283 to 309 fathonis;'4134, near Kauai, ' LT 
fattio~l~w. 

Trachonurus sentipellis ( ;ill)rrt ck ( : ra~~ier .  

This is one of the rarer npecir~s of tlltl group, but 14 AI)C( '~I I ICIIR having l)ee11 ol)tnined, tlistrihntecl 
anlong 10 tlrt~tlge-hanl~. 

The margins of the scales appear tlistinc~t owing to the ahncncse of spinc.s aronntl tht. edge, 111tt 
the scales are firrrrly etnl)edtlecl, without free nrargins, an11 ovchrla~) littlr if s t  all. The #pines o t ~  
tile antcirior ~ c ~ a l r , ~  appritr for tl~t. 111ort 1):~rt without (lofinite arrange~~iel~t ;  t h ~ r t l  are uo~nr.timt~s, 
howrvrr, one angulateci vertical sc'rit's neiw alrterior tnurgin o f  scale, a1111 a median longitntlintrl series; 
l:ttcbr:tl sl)incs freclrlently fill 111) the intcrspace hr~twerti ttiesc., fortriittg thus a lozt~ngt~-sha~~c~t1 1)atc.h. 
l'o~teriorly where thc. spincu itre long and apprerse~l they give an c.venly villonu apl)eztrnncbc1 to sides 
of tail. 

Iit~atl with cSontonrs every\\ here rouudetl, w i t l ~ o ~ ~ t  ritlgesor sharpangles; mouth barely overpa~scd 
latt.mlly 1)y the witlta flat suborbitals, it8 ~ i d t h  nc,itrly equal to its Itwgth; narrow vill~forlt~ I X L I I ~ R  o f  
t t ~ t h  in c~ilclr jaw, thv outer series in the upper jaw littlr if itt all enlargrd; gill-lnt~t~il)ranea nitlt,ly 
joined at  t l~roat  antl wltolly free frotn isthtnuh; six or stlven sc-ales between latrral line antl basc of 
anterior portion of second tlorwsl; length of I)ihW of first dorsal containecl fro111 I to 1.75 ti~ues in 
it~terspace betwet.r~ dorsals; all but the irinrrrr~ost ventral rays reach heyotid origin of i t ~ ~ a l  fill; (1ista1tc.c- 
frotri axil of ventrals to front of anal containetl 2.25 to 2.75 ti1nt.s in distancae fro111 axil of vrritrals to 
throat. Sottlr young specimens are uniformly black. Thrw are variatiot~s in tho c-ontour of the enout, 
which is sharper and narrower in somt3 sprcbirnens than irt others. Tilth ucalt's vary in length of ~pit1t.u 
ancl in c1istinctnc.s~ of outline. 

'I'lte sl)ccirs was taken at  the following stations: Son. 3997, vicinity of Kauai, 418 to 429 fathoms; 
4007, lic4riity of liauai, 508 to 557 fathoms; 4018, vicinity of Kauni, 724 to 804 fatholns; 40'28, \.ic.inity 
of Kanai, 444 to 478 f ~ t h ~ t n s ;  4030, vie-inity of Kauai, 423 to Xi8 fatholn~; 4106, I(aiwi (:liannt.l, to 
:350 fathon~c.; 4107, K:li!vi Chatlnt.1, 350 to 355 fathon~s; 4109, 1C:tiwi ('hanntal, 442 to 4-19 f : t t I~o~t t~ ;  
4112, I<ai\\i ('h;ttlnel, 433 to 447 fatho~ns; 4113, Kaiwi Channel, :<!j.i to A:(:< f a t l r ~ t ~ l ~ .  
T m r h o ~ r ~ r r ~ r x  xi~~fr l , r l l rx  i:lll~rrt h ('mmclr, I'm)('. IT. S. Nat. Mor.. XIS ,  1897, 4%l. 1'1. uI.v, fig. 1. 

Family PLEUKONECTII).$. 

Pcecilopsetta hawaiiensis, ntaw spec-ips. I'late 95. 

Type, a male, 126 Inln. long, from utation 3858, Pail010 Clh:~nnel l)t.twcxt1n Molokai ant1 Mani, deptIl 
128 to 1:18 bthonts; type, No. 516:18, IT, S. Nat. MI~P.  

IIeaiI fi l~r~ntlretltlrs in total length withont carldal (27 ill fernale ibotypr.); I(.npth of ur~out, f ron~  
1r)wc.r eye :j, from ripper eye (; (3.5 and 7 in female); interor1)ital witit11 2 (1.5 in felrraltl); dian~~tcar of 
uppclr tbye 7.5; length of ~naxillary 7; depth of 1)ody 54; dep t l~  of caantlal pt~tllrnclt. 1:i; 1011gtx~t dorual 
ray 11 ; longext caudal ray 25; Ic.~igtl~ of right pcc*toral 17; left pcctoral 11; clrortl of arcs11 of lateral line- 
22. 1). 65; A. 54; 1'. 10; lateral l i ~ r c ~  85. 

Botly tlextral, tlerply ellil)tic*al, vcary thin, transparclnt a t  Ijases of tlorsal ant1 anal fins; upper ant1 
lower profiles evenly a11t1 ec~ntilly :rrcbltecl; I~n ld  u~nall; intrrorhihl spa(-tL narrow and uc~led; (.yes large, 
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even, the upper tmcroaching on tire profilr; Ileal1 witlror~t spinrq or tnl)t,rcles; lrlontll small, ohli(ll~e, 
with equal jaws; length of rr~axillary less than 0.3 l(3ngtlr of head; teeth slender, villifortn, arranged in 
wide t~antls in jaws; Ittore nnrnerous on ))lint1 hide, where the t~i~nt ls  are wider and longer; on eyetl 
side, tlre bands taper rapitfly, heconling single serit.s in 1q)per jaw, soon (liqappraring in lower jaw; 
vorner and palatines toothlesq; gill-rakers very short, toothless, developetl on both verticaal and hori- 
zontal l i ~ n t ~ s  of arcah, 8 t 12 in nrrtr~ber. 

1)orsal fin beginning above middle of upper eye, extt.ntling, like the anal fin, to base of outer 
c*aritlal rays; tlbr~al ant1 anal rays all si~nple, scaleless, low, none of therrr r~rolongrcl; cautlal dool)le- 
truncate; the right pee-toral longer than the left, its rays tlensely covertvl with series of sca1t.s; ventrals 
nearly symmetrical, with narrow bases, the right slightly in advaricbe of tht. left. 

Scales rough-ctenoid, on the right sitle, s111ooth ant1 cbyc4oid on the left; lateral linr developecl on 
right side only, with a high anterior arcall, which is oblicluely truncate al~ove, its np1)t.r line nearly 
straight and rising posteriorly. 

Color in ~~birits,  light olive-brown, with very fine brown spots ant1 sonle faint tiark spots and bars, 
the spots apparently arranged in a series just within nl)I)er and lower outlines, the bars apparently 
4 in rinlnber, with ill-clefinrtl edges, narrom tar than interspaces; a series of brown l~lotches on hasal 
portion of tlorsal antl anal fins; right pectoral narrowly t~lack-edgtvl; ckand:~l wit11 a pair of large b1ac.k 
sp)ts  occ.npying middle of outer rays. 

In  t i  specirr~rns, which (lo not include the type, the following fin and scale counts are observecl: 
Ik~rsal 62, 64, 65, 65, 66, and 67; anal 53, 57, 5.7, 56, 58, and 58; pectoral 9, 10, 12, 1 I, 10, and 9; scalt~s 
85, 84, 97, 84, 84, and 90. 

The species was taken at  the following stations: Nos. 3832, off the soutll canant of Molokai, 142 to 
1.53 fatliortls; 38.58, I'ailolo (jhanr~el, 128 to 138 h t h o ~ n s ;  :31)57, trcaar Laysan, 173 to 220 fathoms; 4079, 
off  tlre north (soant of Mani, 143 to 178 fathonlx; 4080, off tht' north c-onst of Maui, 178 l o  202 fathonrs; 
4081, off the north caoast of Mani, 202 to 220 fatl~onls; 4082, off tl~t.  north cSoast of J lat~i ,  220 to 238 
fatho~ns; 4120, off tlre nortllwest c.o.rt of Oahn, 187 to 216 fathor~~s. 

Tmniopsetta, new genus. 

I3otly sini~tral;  ventral fins lateral in position, nearly symmetrical; mouth small, teeth snlall, 
conical, ecl~~ally de\,rlol)etl on I)otl~ ~ ides ,  in sirigle st~ric's; ~cales  rninrite, ~trongly cailiated in tl~r. typic6al 
species; a strong anterior arc11 to lateral line; no 1atc.ra.l lint. on l ) l i r ~ t l  sitle; iL narrow s h a r } ~  interoc-nlar 
ridge in both sexes; soltie of anterior dorral :ultl anal rays prolongetl atrtl filar~~entous. 

In addition to the tyl)ic.al spt.cies, the gCllllH 111:ty it~clndt~ I'~oi~dorl1or1l01~8 oc~ll(rli~s ( ; i~n t l l t~ r  (Shore- 
fishes, Challenger, 1880, 1). 56, pl. xxrv, figs. .i antl H ) ,  fro111 tlrr A(11niralty lslantfs, a l t l~or~gh ill  t l ~ i s  
species the scalt.s are said to be not c-iliated. 

Tmniopset ta  radula,  new species. Fig. 266. 

Type, a male, 115 mnl. long, from station 38.58, Pailolo (:l~annt~I I~etween Molokai ant1 Mani, depth 
128 to 138 f a t l ~ o ~ r ~ s ;  type, No. 51639, 11. S. Nat. Mus. 

1,ength of hc.acl 21) hundredths of total lcngtlr without randal; Icngth of snout iron1 1owt.r eye 5.5, 
fro~n upper eye 9; clianreter of upper eye 8 ;  length of nraxillary 7.5; cleptll of I)otly 62; least depth of 
carltlal ptatlunclc 10; longest tlorxal ray 43 (27 in ferr~alt. c-otype); longt>st anal ray 45 (30 ill fenlale); 
Iong(:c.st non-tila~~lc.r~tonn dorsal ray 13; longest cautial ray 22; longest pectoral ray 16; c.l~ortl of arc41 of 
lateral line 15. L). 88; A. 72; 1'. 13; pores in lateral lines about 110; rows of sc+altls running 111)w;lrtl anti 
forwartl ahovc. lateral line about 140. Vertebr:~ 9 t 31. 

Btwly detaply ovate; ventral outline rnore arched, than tlorsal; snout very short, its anterior protile 
nearly vertical, very slightly incurved opposite origin of dorsal fin; eyes large, se1~aratt.d by a  harp 
sc.aleless ridge, which bears a series of spirlourr prickles, more or less nr~r~rerorls in I~otll sextls; onch or 
more spi~tes also presel~t on the anterior rim of earh orbit, one albove pre~r~axillaries, and O I I ~ .  a t  synr- 
p t ~ y s i ~  of lower jaw; lower eye but little in  advance of upper; ~noutll very ~nlal l ,  obliclne, ~naxillary 
not nearly reaching vertic3al frorrl front of 1)1ipil, about . 3  length of head; teeth c-lose-set, cotlical, equal, 
i l l  a singlt~ ~('ries, with a few (~eclirird teeth fonr~ing an inner aeries in left ~)rtln~auillary near anglt, of 
lnollth; vot1lt.r ancl })alate tc)otl~less; gill-rakrsrs nearly ohsolett,, Ibllt 5 very ~itlort r u d i ~ ~ ~ e n t s  on horizontal 
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fiftpenth or eightechnth dorsal rays ant1 fiwt 4 or 5 anal rays. In  'I: ocrllntilx the rays are not elongate in 
females. 

In  5 specimens, among which this type is not inclutletl, the fin and malt. coonts are m follows: 
Dorsal 88, 89,90,!)2, and 93; anal 72, 72, 73, 75, and 75: pectoral 12, 12, 13, 12, and 12; pores in lateral 
line -, 120, 120, 11.5, and -. 

Taken at the following stations: Xos. 3832, off the south coast of Molokai, 142 to 153 fathoms; 
38.53, off the sonth roast of Jlolokai, 115 to 134 fathoms; 3857, Pailolo Channel, 127 to 128 fathorns; 
3858, Pailolo Channel, 128 to 138 fathorns; :3859, I'ailolo Channel, 1:%8 to 140 fathon~rr; :!!157, I,aysan, 
173 to 220 fatho~r~s;  4077, off the north c30ast of Maui, 99 to 105 fatho~ns; 4099, off th( north cowt of 
Maui, 152 to 153 fatho~ltp; 4101, I'ailolo Channel, 122 to 143 fttthon~s; 4102, Pailolo Channel, 122 to 
132 fathoms; 4103. Pailolo Channel, 132 to 141 fathoms. 

Samariscus, new genus. 

Like ,S"amn:.;n, but the anterior dorsal and ventral rays not greatly produceti ant1 filamentous as in 
that genus; scales on 1)linif sitltl strongly ciliatetl instead of smooth; integument of eyed side, inclrltling 
head, I)otly, ant1 fins, thickly l~eset with minute cop-shaped organs, possibly glantlular in function; eyes 
tlextral; ventral8 symmetrical, laterally inserted, with 5 rays; nlo~lth rather strrall; tet.tl~ in villiform 
bantls; lateral line rising anteriorly, but without arch, present on eyed side only; sc-ale~ very small, 
strongly ciliated on I)oth sides; gill-openingo contractecl, opercle becoming atlnatc~ shortly al)ovr b a ~ e  
of pet-toral; gill-rakers near1 y ok)eolete; right pectoral w-ith 4 rayn; left pec*toral wanting; fins all mtaleless, 
rxcaept caautlal. 
Sun~nrze?rn (:llbert, new gennq of PI~irron~rtir la (rrwallinun). 

Samariecus corallinus, new ~ p e c i e ~ .  Plate 96. 

Type, a male, 110 mm. long, from station ,1849, off south coast of Molokai, tlepth 43 to 75 fathoms; 
type, No. 51596, 11. S. Nat. Mus. 

Length of head 21 hur~dreds of total length without caudal; !ength of snout, from lower rye 5,  fro111 
upper eye 6; tliarnt.ter of upper eye 4; interorbital width 2; length of maxillary 8.5; dep t l~  of k)otly :(7; 
least tle1)th of caautlal petluncle 14; length of second dorsal ray 18; length of rnitldle dorsal rays 15; 
length of prmterior tlorsal rays 18; length of pectoral 19; length of right ventral 17; l rngt l~ of c.andttl 28. 
I). 76; A. 65; I' 4.; \'. 5; pores in lateral line 98. 

Long ant1 slender, with nearly parallel outlines; cautlal petlunc.le tlrep; heatl very small; month very 
oblique, with strongly protruding lower jaw; maxillary extending l~elow front of pupil; teeth very fine, 
in bantlq in both the jaws, the k~antlq wider on blintl side; vorner and ~balatines toothless; anterior 
profile indented above antl in front of upper eye, whic*h is plac-t~tl slightly k)c~llintl the loser; inter- 
orl~ital space oc~c'npie(l by a blunt ritlge, antl completely scaltxd; preoperrular margin frre; opercle 
1)ec-otrrir~g atlnate in~nlediatrly al)ove base of pectoral fin; gill-lamin:? very sc-anty, the arc-l~es short; a 
slit I)ehintl last arch; gill-rakers nearly obsolete, represented by 2 or 3 ru t l in~ent~  only. 

Dorsal fin beginning above front of upper eye; first ray inwrted slightly to the blind sitlt, of 
ritlge, its anterior membrane extending a short distance downward across snout; first 5 or 6 
tlorsal rays a little higher than those which follow, and extensively frre; 110th tlorsal antl anal tins 
in(-rrasing in height toward tail, some of posterior rays extentling to opposite nlidtlle of t~antlal 
fin; c.andal lanceolate, from a broatl base; ventral8 symmetrical, composed of 5 rays each; right ventral 
111uc.h longer t l ~ a n  left, but without free or filan~mtons rays; right pectoral very narrow, containing I)nt 
4 rays. Scales very strongly c*iliatetl :mtl closely imbricated on the right side, less irnbricsatrd ant1 l e s ~  
npinous on the left. 

(2OlOr in spirik, s iout  and lower jaw pinkish white; heatl and body coralline-retl, nlottletl and 
~pottetl  with blackish, pearly gray, ant1 pinkish white in indescribable pattern; middle of side wit11 2 
large cross blotchcs, their upper half pearly gray, their lower half pihkish, irregularly dark margined; 
a similar smaller spot a t  base of csaudal, (lark margined anteriorly; t u o  rountf 1)lacak spots with small 
orange c-t~nter near outlines of body a t  origin of lmt third of total length; near tlorniil outline, in advanc-e 
of the rountl sl)ot, are 2 A-nhapell dark l~~ark ings  with a1)c.x toward thtb fin; a ~irnilar V-stlaped spot 
rlear i0st1r outline; fins ~rrottlecl ancl spotte(1 with c-oltrrs like those of )~) r ly ,  I)nt in finer pattern; 
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minute white "glandular" organs conspic~nous, covering eyes and all fins as well as head and trunk, 
but at~sent on blind side. 

In  3 cotypea frorn the sanle lorality, the fin and sc~ale counts art2 follows: 1)orsal 75, Tti, and 77; 
anal 63, 63, and 63; pec*toral 4, 4, ancl 4; ventral 5, 6, ant1 5; scales in lateral line 100, 99, and 119. 

Antici tharus debilis, new species. I'late 97. 

Type, a fen~ale, 173 111111. long, fro111 ntation 4103, Pi~ilolo Channel, between Molokai and Illaoi, 
depth 1:32 to 141 fathoms; type, No. 51657, U. 8. Nat. Mus. 

Closely related to -1. ~~olyspilw Gdnther (Shore-fishes, Challenger, p. 48, pl. 22, fig. A )  froin th r  
Iii Islands, differing in the lqnger dorsal and anal fins, the n ~ u c h  snlaller scales, and the shorter ante- 
rior curve in lateral line. 

Length of heat1 26 hundredths of total length without caudal; length of snout from lipper orl)it 
7.5, from lower orbit 5.5; horizontal diameter of upper eye 7; length of rriaxillary 10; grcaknt tlegth 
37;  clepth of caudal pedunc.le 8; longest dorsal ray 10; longest anal ray 10; longest caudal ray 17; 
longest pectoral ray, on left side 12, on right side 4.5; chord of curveof lateral line 12. 1). 112; A. 91; 
P. 13; scales in  lateral line 95. 

Botly slender, thin, and fragile, semitransparent, with deciduous smooth svales, and fragile tin 
rays; anterior profile of snout deeply incurved in advance of u p p r  eye, the tenninal portion of snout 
protruding hook-like beyond it; lnouth rather large, oblique, the maxillary 0.4 length of h e d ,  rmchinK 
a point behind front of pupil; lower jaw 11inc.h shorter than upper; anterior premaxillary teeth wholly 
outside mandibular symphysis in  closed mouth; teeth in single series; all those in lower jaw ant1 til(. 
anterior teeth of upper jaw are widely spaced rnoderate canines; lateral teeth in upper jaw 11la~h 
srrlaller and more closely set; volner and palatines toothless; eyes separated in fema1t.s by a very 
narrow bony septum, which is minutely channeled longitudinally, this avcompanietl by a single sericsx 
of narrow wales, or the series rnay be interrupted over mlddle of lower eye; 111ales call be at  one.(. 

detected 11y the slightly wider and more evidently grooveti interorbital spacr, the width of whic,ll oic.r 
middle of cbye in about 0.3 diameter of pupil; in nlales, thtx interorbital spactx is scaled throughout; ttl,. 
vertical frorri the front of upper eye traverses lower eye a little in advanc-e of pupil; no spines or tn1n.r- 
celrs on head in either sex; gill-rakers short, slender, toothed; the longest half dianteter of pupil; 10 
gill-rakers on horizontal limb of outer arch, none being developed on vertical limb. 

I>orsal fin beginning on blind side of snout immediately behind noatril; the ray8 regularly gmdu- 
ated from the f i r ~ t  to the longest, which is slightly behintl n~idtlle of fin, none of them prodncetl; 
thro~ighout the (loreal fin the membrane extends nearly to tips of raya, leaving only cxtre~rle tips 
free; a n d  fin wholly similar; left ventral with an elongate bkse and inserted on r i d p ~  of al)clolnrn, its 
posterior nlelnbranee slightly deflected to the left, its attachlnent lying irnn~etliately at left yirle of 
base of first anal ray; caudal wedge-shaped, or double truncate with a ronnded tij); right ~)cctoral 
~ n n c h  snialler than left, but with an equal nunlber of rays. 

Scales c.ycloid on both sides, and caducous; terminal portion of snorit naketl, rest o f  I~ead s('1~1y; 
each tlorsal and anal ray acconlpanied by a single series of scales; caudal ray8 alone forked, carrying 
several series of scaales; pectorals and veritrals naked; anterior arch of lateral line flat-topped, its chortl. 
contained 5.7 times in straight portion; no lateral line on blind side. 

Coloration: Light olive-brown, finely freckled with darker brown and sparaclly spotted liRllt, 
the spots irrchgular in outline, each surrounded by a darker ring; spoh principally tlixtrik)ntryl (,Il htaad 
and near outlines of body; two spots on lateral line, one near middle of its length, it(~colllpanie(~ with a 
large dark spot; vertical fin rays finely mottled, with oblong dark blotrheu a t  intervals of 10 15 ray+, 

111 6 ~l~t~cinlens,  w1iic.h do not inclucle the type, the fin rays and sc.ales arc. as f o l l o ~ ~ :  I ) ~ ) R I ~ I  1 14, 
114, 116, 116, and 117; anal 90, 92,  96, 92, and 95; pectoral 13, 15, 13, 14, and 14; scales in lateml line 
97, 94, 98, 96, and -. 

The genus Ar~ticit)tnril~ is lrlost nearly allied to Arnof/losxccs, fro111 which it differs princ*ipally ill the 
very tine scales. 

Taker1 a t  the following stations: Nos. 3832, off the ~ o u t h  cboast of Molokai, 1P2 to 153 fathol~~n; 
3957, near Laysan Island, 173 to 220 fatholns; 3958, near Iftywn Island, 173 to 182 fathoms; 4101, 
Pailolo Channel, 122 to 143 fathoms; 4103, I'ailolo Channel, 132 to 141 fathoms. 



Plntophrys chlorospilus, INT, $ l ~ c * ~ . i c t q .  Fiy. 3 i 7 .  
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Plutophrys inermis, ilc~n. sl)cv~irr. Ipi<. L'f;H. 

'I'ylw, n f t>111:1,  170 111111. I I I T I ~ ,  ~ ~ ( I I I I  ~ t : l t iol l  -1102, 1':rilolo ( ' I I : I I I I I (~~,  11t~t\vt~1~1i Jlololi:li : t l ~ r l  JI:uii, 
rl(~11tI1 122 to I:$? ~ > I ~ ~ I I ) I I I ~ ;  lyl)ta, No. 51li4H, 17. S. Sa t .  3111s. 

I.tb~~qtlr of I l t~n~l  21; I ~ n n ~ l r c ~ r l t l ~ s  of tot:tl Itwgtll \vitIlont. r:11111:11; l(~11gt11 o f  ,U I I I I~ I~ ,  fro111 111tvt~ t y t h  ,5.5. 
fro111 lllbp(*r tsyts 1 I ; r l i : t ~ ~ ~ t ~ t t ~ r  of 111)11t,r (,yrb S; i r~trrorI) i t :~l  \v i~ l t , I~  :$ (5.5 i l l  I II :II(>);  Ir11gt11 of r~~:~xilI : t ry 
10; 1lt~11tl1 of I)orly 45; 11trl1t,l1 of t.:1111l:i1 I I ( Y I I ~ I I ~ ~ I ( ~  9.5; I I I I I ~ P ~ ~  1111rs:1l r:ly 10; l t ~~~g t l s t ,  1~:11irl:11 r :~y  l!l: 
longcart. r:ty I I ~  It~ft. ~)t'c*tor:~l Ili; rl111rt1 (.11rv1~ r ~ f  I:~tc.ral lirltt I t i .  I). IOl;: .\. Sf;: 1'. 1:;; s ( * : ~ l t ~  irl l : ~ t ( ~ r : ~ l  
l i r i c h  H7. 

Ilt111y ,uir~istr:~l, of r~~o~l thr :~ t ( ,  11rptI1: o11t1i11rs I ~ \ - ( , I I I ~  ( .II~V(,II :  I I ~ I  X I I ~ I I ~ : L I I O \ - ~ ~  l l l~pr r tLyt*  in tkit.l~rr sr%s: 
I I I O I I ~ I I  o l ) l i ~ l~~c l ;  ~r~:lsill:try rr:lc.lli~~g v(brti(.:%I ~ ~ I I I I I  front of ~ ) r ~ l ~ i l ;  111:111tlilinl:1r sv1111111yris \villi no  r l ~ i ~ ~ t b  
:lntl yc~n.rc~rly I~ rn t rn< l i ng  I)c>yo~lrl Ic~\vc.r l ~ ro l i l r ;  tt.tktl~ slrnrl~hr, c.ol~it.:l!, i l l  :I sitlglc, scbricv in (.:1(.11 
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Plntophrys conrctrttus, I I ( . \ V  . s l ~ v . i t b q .  Vig. ?ti!t. 
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truding; eyes separated anteriorly by a narrow groove, not half as wide as diameter of pupil, and alike 
in both sexes; below posterior half of upper cye the groove is narrowetl to a sharp ridge; front of ripper 
eye over front of lower pupil; no spines or tubercles in either sex; gill-rakers slender, the longest 
half or less than half diameter of pupil, 10 present on horizontal limb of arch; vertical limb without 
appendages, as in related species. 

First dorsal ray inserted on blind side of snout, ilnmediately above nostrils, the second ray on 
dorsal ridge; first few dorsal rays free from membrane for about half their length, but none of them 
produced, the first shorter than succbeeding rays, which increase regularly; left ventral inserted upon 
pre-anal ridge, the membrane of last ray joining body immediately to left of first anal ray; pectoral 
of colored side nearly twice as long as that of blind side. 

Scales very small, not closely adherent, rather weakly ctenoid on the left side, cycloid on the right; 
lateral line present on left side only; anterior arch flat-topped, its chord contained 5 times in straight 
portion of lateral line; interorbital groove naked immediately above middle of upper eye, elsewhere 
scaly; syrnphyseal portion of mandible and terminal half of snout naked; exposed portion of maxillary 
scaled. 

Color, light olive-brown, profusely covered with green spob of varying size, each surrounded 
with a darker ring; series of spots, larger than the others, occur near doraal and anal outlines, and 
halfway between these and lateral line; a short dash in front of upper eye and one behind it; a con- 
spicuous sharply angulated streak connecting lower anterior margin of upper eye with anterior margin 
of lower eye; four conspicuous  spot^ on lateral line, two of these near together, immediately behind 
arch, one a t  middle of straight portion, and one just in advance of caudal peduncle; dorsal and anal 
fins finely mottled with dark, with a series of regularly arranged darker blotches. 

In  5 specimens, not including the type, there are the folloming fin and scale counts: Dona1 115, 
115, 116, 114, and 121; anal 95, 96, 96, 93, and 98; pectoral 14, 14, 14, 13, and 14; scales in lateral line 
93, 04, 94, 93, and 94. 

The species was takt>n at  the following stations: Nos. 3859, Pailolo Channel, 138 to 140 fathoms; 
3938, near Laysan Island, 148 to 163 fathoms; 3957, near Laysan Island, 173 to 220 fathoms; 4079, off 
the north coast of Maui, 143 to 178 fathonis. 

Engyprosopon hawaiiensis  Jordan & Evermann. 

Two specimens, secured at  station 4067, off the north coast of Maoi, depth 10 to 14 fathoms, seem 
referable to this species. They are much lighter in color than the type specimen from Honolulu, and 
are very finely mottled with light gray and brown. il series of inconspicuous dark spots along the 
middle of sides, and others near base of dorsal and anal, can not be detected in the type. On close 
examination, however, the type shows the finer mottlings. Indistinct dark and light bars traverse 
the interocular space. The fins are finely freckled. 

The fin rays are: Dorsal 79, 80; anal 57, 58; scales in lateral line 45, 46. 

Engyprosopon  xenandrus,  new species. Fig. 270. 

Type, a male, 86 mm. long, from station 384!), off the south coast of Molokai, depth 43 to  73 
fathoms; type, No. 51651, U. S. Nat. Mus. 

Most nearly related to fl. granrEi,~q~rccrnb (Schlegel) from Japan, readily distinguisl-~t,cl frorn that 
species by the larger eye, provided with a fringed membrane in the ~riale, by the rr~nch narrower 
interorbital space in the female, by the more elongate body, the morcA numerous fin-rays, and by 
certain details of color. 

Length of head 29 hundretlths of total length without caudal; lcngth of snout, from lower eye 7, 
from upper eye 17; length of n~axillary 11; longest diameter of upper t.ytl 8; intc1rork)ital width 5 )  ( 2  in 
a female cotype of equal size); greatest depth of body 55; Ir~%t depth of caudal peduncle 12; longest 
domal ray 15; longest anal ray 13; length of caailal 22; lmgth of ~c~c~tora l  20; chord of curve of lateral 
line 16. D. 88; A. 66; P. 12; V. 6; vertebr:~ 9 i 26; scales in lateral line 50, not including those on 
bme of caudal fin; 12 scales in a nearly vertical series from origin of straight portion of lateral line to 
base of dorsal fin. 

Body comparatively elongate; anterior profile ( in  males) abroptly angulatetl above upper eye, 
thence descending very steeply to near tip of snout, which projects, forming a re-entrant angle with 

F. C. B. 1903. Pt. 2-8 
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~ t l p ~ ,  nonn of t h e  r:1y c.lorlg:~tt~ o r  \vit,lr frrsc- tip@; vt.r~tr:ils ~ ~ ~ ~ r y ~ i ~ r ~ ~ t ~ t r i ( * : ~ l ,  tllilt of ltlft, o r  ( ~ y r d  P ~ I ~ P  

i n s ~ r t r ~ l  OII v~*ntrnI riflgt, :in11 I~nving a11 (~1011z:itc~ II:IY(, 11tsgi1111i11g itt t l~ ro :~ t ,  tilth I I I ( ~ I I I ~ I ~ : I I I ( ~  of lxst ray 
(lc?flc~cte(l to  tll(, lrft , ~ i ~ l t ~  of v ( t ~ ~ t r : ~ l  riclgt*, : L I I I I  not ~ I I ~ I I ~ I I ~  Iirst, : I I I : I~  r:Ly; :IIIIIS ~ l i s l ) l :~r t~f l  to  t11t: 1.ic11t. 
siclr a1111 lying a littltb 1)ostrrior to orizi11 of :111:tl tin; r icl~t ,  v(,ntr:~l wit11 :L sllort II :I~P, i~lst~rtc-fl latt~rally 
an(\  ~ ~ ~ s t r r i o r l y  wit11 rt~fc~rc.r~~.c. t r ~  t11(, Ivft v('11tra1. 

Sc,alt.ci on Ivft (rye-(1) ~ i ~ l e h  ~ ~ t , ~ n o i ( l  ;111(1 (-:I~~III.OIIH, O I I  r i r l ~ t  ~ i ~ l r  t.ycloi~l : I I I I I  I I I O ~ ~ ~  t.l(lrr.ly : ~ ~ l l ~ t ~ r c ~ r l t ;  
c.lrt-r.ks, opc.rc.lrs, int,tbrorl)ital ',-1';11~1* HII ( I  srlrjlit c.lr~sc.ly cr~.nl~.cl; 111:isillnry : I I I ~ ~  1 1 1 : t r l c l i l ~ l 1 ~  ~ ~ a k t ~ l ;  lator:11 
lint. clrrcri l~i~lg m ~ t ~ r i o r l y  n l l igl~ sllort cnrvcb, t l lr  1-honl of 1vllic.11 is ttl~ont twic3c> its l~lc~igllt. 

( 'olor in lifp, grayis11 on ( l y ( ~ l  pi~lo, with t)l:i(*l<isl~ s l ~ a ~ l r ~  ;IIICI ~ ~ ~ o t t l i n g s ,  wit11 3 i l l - ~ l c b f i ~ ~ ~ ~ ~ l  l>l:te-l< 
s l ~ n t s a l o r l g ~ n i ~ l r l l ~ ~  of r i f l ( - ~ : ~ r ~ r l  :I xri~yish ir~tc.roc.nl:lr t):~r 1)ortlrrcvl ~vit l l  I~lac*kisl~; axil of pcrtorals l~,l,~c.k- 
i.ql1; vc-rtic.:~l ti119 I I I O ~ ( *  o r  Irsr s11rcklc1rl; ( Ior~xl  ant1 :1n:t1 nr~lnlly \vith n s~~I)l):~s:t l  sthrivs of ( l i~rk  s11ots 
altc.rnating wit11 $t I I ~ I S R I  sc,ric.n of 1)rnrly rp t~ t s ;  :I itair o f  f:tint ~ l :~r l<  spots or1 cntltlal n(.ar itr 1):lwe; 11t.c- 
toral wit11 a fl:~rl< l ~ a r  :it II:I~(S, :% ~ v i ~ l r r  11:ir TI( . ; I~  111i~l~1lc~ of fill, an11 svv(~r:tl i l l - ~ l ~ ~ l i ~ ~ ~ ~ ~ l  narrolv 11ars on 
(liytal llalf; l1c,:1(1 :111(l 11o(ly \\,it11 I I I ~ I I ~  sr11alI i~~( I i s t i n r t  y(~l low s l~o t s ;  pofit,(,rior 11:tIf of I)li11(1 si11e cll~sky, 
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clonrlrd with pnyis11; nntrriirr 11:llf \ r l~ i t i s I~ ;  rc.t.itrn I I ~ X I I ~ I I I I  l )n~olwr(~lv 111:1rkcd \\ ith many narro\vly 
c~lonp~tc* vrlrtic.:%l I ( .~~~on-yc . l l~~\v  spot+; :~ntc)rior 11:lrt o f  1111rsi1l fin :11111 S I I O I I ~  111nrke.11 \\ it11 IIIInIeroIIs 
s111aIl yellow spots; dorsal IIIIII : ~ r ~ : i l  eclgcvl ~ y i l l ~  yoI111\v, t , l~(* l-olor c s x t t ~ ~ ~ ( l i ~ ~ g  tI~~\vn\v:lrtl on rays. 

lT(>ry nllnlcxrolls ~r ) ( ' ( ' i l l l ( ' l l~  \ v ( ~ o  so(~11ro11, t l ~ ~  sptv-ic's I~(.ing : t l~llnd:~nt in ( l ty~ihs  of 40 lo  100 f~t110111s. 
Thn ~nalc-s ocv.a~ic)r~:~lly (1(.\,(~1011 :: or  4 s p i r ~ c ~  a l ) o ~ ~ t  lllqxLr (syo in~to:l(l o f  t l ~ c  2 ~ ) r t~sc~n t  in t , l ~ ~  t,ype. 
The  f r t ~ ~ a l t > s  arcb ~n:ltnrc., tl1t1 o\.:~ric,s lying in :t I~:~c,lr\v:~r~l c*stc~r~sior~ of I1o11y c*:~vily ;llong 11:lsr of anal 
fin. Tllc. t o l l o ~ v i ~ ~ g  fi~l-c*onnts i~rtlic;tt,t. tht. v:lri:ttiotl i l l  t l ~ i ~  rcspr1.1: nors:tl i!), S-I, Hfi, Sci, Si ,  H i ,  Xi, 
8'4, S!), an11 91; :III:II GI, (is, (:ti, (if;, (;(is 68, tiS, fit;, (i!t, :III(I I;?. 

S ~ w c * i n ~ c n ~  \vc,rcb sttc.nrc*tl :ti, t l ~ e  fo l lo \v i~~g s t :~ t i r ,~~s:  Nos. :1S4ci, ~ o n t l ~  cmnst 3lolokai, 60 to ti4 f r ~ t h o ~ ~ r s ;  
:;%48, so11111 c.r):tst. Rlolol;:~i, 44 to ;:i f : r t l ~ o ~ ~ ~ s ;  :;S-I!), sonth roi~st, Rlolok:~i, 4:: to  7:; f : ~ t l l ~ ~ n ~ s ;  ::S5O, P I I I I ~ ~ I  

vo:~st Rlolnk:~i, 43 to  fifi f:rt,l~o~ns; :;Stil, P:tilolo ('lrnnnc-I, :{O to  52 f:11110111s; :1Si5, ;\vat1 ( ' I I : I I I I I ~ ~ ,  31 to 
ti,?) fat,l~c~rns; :I!t.lO, J,:~yr:~n Isl~ultl, T,!r to  70 f :~ t l~on~r ; ;  :i!Ni:i, I,:I~P:III T~lantl, :(I!) to 44 f:~thoms; .&Ofif;, (,:lst, 
r - ~ ~ t l  Rlnni, I i f i  to 41) f:tt11111ns; 4070, n o r t l ~  c.o:rrl. Alzuli, 45 111 52 ~ ; I ~ ~ I I ) I I I H ;  4071, 11ortl1 w:tst RIani, 52 tn 
5ti fntt10111u; 4072, 11ort11 roast, 3fani, 56 to  5:) f:1tl10111s; 4Oi:{+ n o r t l ~  (811:l~t h1:111i, f;!) to  i S  ~ : I ~ ~ I I I I I I S ;  4075, 
n n r t l ~  c ~ ~ a s t ,  3fa11i, 4!1 to 57 f : ~ t I ~ o ~ n s ;  407(;, n11r111 VO:IF~ \1i111i, rj7 to (is ~ : I ~ I I O I I I S ;  4077, 11ort11 ( ~ 1 s t  11:111i, 
!I!) t.4) 10(i f a t l ~ ~ ~ m s ;  412%. vicinity of l<nn:ti, (is ti, !tO f : ~ t l ~ o ~ ~ ~ s ;  .Il:::;, vie-inity of l<an;~i, I(i.5 to 41 f:ltllorns. 

Chascmopsettn prorigern, ncb\v rpcsc-ic.-. la'ig. 271. 

Tyl~t. ,  :I rlrnlc, 2 ' 5  111111. long, E ~ O I I I  rtation 4080, o f f  tI1(~ 11r1rtl1 ('0:lrt of I l n l ~ i ,  ~ l t ~ l ~ t l ~  178 lo  202 ~:I~IIOTIIP: 
tyrw, No. 5l(iO5, 1'. S. N:lt. RTIIR. 

T,cmk*l~ of 11oall 2:: I~nn(lrc.tltl~r nf to1:ll It511gtl1 \rithont I-:~ntl:tl; grcl:11(~qt 11(~11111 34; Ic1:lvt d r l~ t l r  of 
( ' ~ l ~ ~ l i t l  I I I - I ~ I I I I ( ' ~ ( ~  5 ;  Io~~g.r(*st ( l i -~~~~c l t t a r  ol' orlbit 6; i ~ ~ t ( ~ r o r l ~ i t ; ~ l  \ \ i l l t l~  3; I ( ~ l ~ t . t l ~  of HIIOII~,  fro111 lo \ \er  ryth 5, 
f r n ~ n  11111)c~r ( ' ~ 1 '  O; I r r ~ g t l ~  of 111:1\ill:lry I I ;  It.ngt11 o f  ~n:in~lil~lc. I!); If-ngll~ o f  I t a f t  ~>c-r,tor:tl 15; I(w~t11 of 
r i g l~ t  l j , ~ ~ ~ l o r : ~ l  3; l t lr~gtl~ of ~*:II I~I : I I  17; (,11or(l of : I ~ ( - I I  o f  l:~t(lr:~l Iinv 12. I ). 125; .\. S!1; 1'. 14; s(*alc1s i n  
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roof of month behind vorner; thry are tlirccte~l forward, tlreir tip reac<l~irrg tmse of anterior teeth; 
gill-rakers nearly ol)solett., 4 or ,5 very s l~ort  ~ r ~ o \ - a l ~ l e  ontas next tlle angle. 

Dorsal fin beginning on snout i~~rnretliately at)ovt. antt3tior nostril; tirst ray inserted very slightly 
touard right side of ritlge; anterior rays joined I)y rt~c~lr~l)ranr a t  base only, s~lrc~eetling rayfi exserted 
progreshively less; the first ray irr longer than any of thore that i~rrn~ediatcly sr~ccc.t~d it, t trese dec.reasing 
rapidly to fifth or sixth ray, then slowly lrngtlir.ning, ttrt. longr~st rays a t  beginning of posterior third 
of tin; anal fin similar, without arrttbrior lohr; ( b ~ l ~ l \ a l  lall('csolatt~; tht' anterior two-tifths of t)a,sr of left 
ventral lying t)c~tweer~ interoperc.ltw, thc, l)arr lying along prt.-anal ridge, its postt~rior rnc~nhraue very 
short, attacheti irrrnlediately 1)ehind last ray, leaving a long frec. ppacae 1)rtueen veritrals and first anal 
ray; left pectoral long, allout two-thirds length of head; right pectoral shorter than (liarnettar of pupil. 

Scales ~ninute, everywlrere cycloid; rays of c+al~~lal fill acc.ornpanitbtl by series of scaales, o t h x  fins 
naked; lateral line ecl~~ally and similarly developetl on both sides, the anterior carve rhort, rather low, 
flat-toppetl, its chord contained 6 tinies in straight portion of 1atcbr:tl line. 

Color very light 1)rownish olive, evrrywhere coarsely flecked with light t)rowri; peritoneanl blue- 
black, the color visible through the thin al~tlonii~ial wallr; three irrrgnlar (lark t)lotcklefi, with I~lark 
centers shading into tlrown, lie along latrral lint,, the. first snlall, jnet I)ehind csnrve of latvral line, ttita 
seroncl and longtast in atlvar~ce of ~rriddle of straight portion, tlrt. thircl near tail; dorsal an(i anal 
finely mottled, with a series of itic~onspicao~~s large l~rown spot4 along tmal  half; caudal nlenlbrane 
t~lackish; left pectoral dusky. 

The stonrach wm distended ui th the partially digestetl rernairln of someb fish. Only the type is 
known. Thr species differs xtrikingly frorn ('. I I ~ ~ I L ~ I ~ I , ~  .21(-ock (Jour. As. Soc. Kcbng., vol. 63, 1894, p. 
129, pl. 6, fig. 4),  from t h r  Hay of Rengal, 145 to 250 fathon~s, in the shape of anterior cnrvt- of 
lateral line. In  C. krgul~r~a the anterior portion of lateral line is sharply angulated above base of 
pectorals, while in C. prorigera there is the flat-toppet1 curve colnnlon among species of I'lutophrys. 

Pelecanichthye crumenalis Gilbert C? Cramer. 

This most peculiar flounder was taken sparingly on sandy and muddy bottom a t  depths of from 
2.78 to 344 fathom#. I t  was fo~lntl only in the Pailolo Channel and itw approaches, and in the ro~~thcr ly  
continuation of the Kaiwi Channel, where, it was originally obtained. Its food consists of shrimps and 
other srnall t~rnstacea. Tht. grnrls is prol)at)ly nrost (.lonely relatetl to ~ ' 1 1 u ~ c t r ~ ~ o s / l  Alcock. 

Taken a t  the following stations: Nos. 98:1!J, l'ailolo ('liannel, 250 to 266 fatho~r~s;  3865, Wilolo 
Channel, 256 to 283 fathoms; :38liti, I'ailolo Channel, 283 to 284 f a t l ~ o ~ r ~ s ;  3867, I'ailolo Channel, 284 to 
290 fathorns; 3884, I'ailolo Chanrlel, 284 to 290 fathorns; :3!)Oi, off the ~ o u t h  coast o f  Oahn, 304 to 315 
fathoms; R908, off the sorith coast of Oahn, 304 to 508 fatho~rrs; :1!)09, off t l~t ,  sor1t11 (wast of Oahu, 308 
to 322 fathon~s; 3910, off the south coast of Oahn, :31I to 337 fathoms; :3!)l 1 ,  off the south (want of 
Oatrn, 837 to 344 fitthOlnf3; 3920, off the south coast of Oallu, 265 to 280 fathoms; 4083, off the north 
coast of Maui, Z:38 to 253 fathoms; 4097, I'ailolo Channel, 2Hfi fatlrorns. 

Pelecanichlhys crc~n~ef~ulis Gilbert & Crarner, I'roc. U. S.  NIL^. MuN., XIX, 1807, 4:?3, p1. XLVII. 

Family SOLE1l)Z. 

Symphurus undatus, new s~)ec.ies. Plate 98. 

Type, 105 rrrol. long, frorn station 4I14, off tlre t~orthwewt coast of Oal~u, depth 154 to 195 fathoms; 
type, No. F1619, IT. 8. Nat. Mus. 

EIeml 4.85 in length to hast. of cnantlal; tlepth :1.28. 1). 97; it. 87; V. 4; C. 14; seritsr of sca1t.s 
rlownward arid backward, counted along nriddltb of sitles, 113. 

Body of rr~otlerate depth, with a narrow tr~~nc.atc rantlal t)axe; rr~onth grtaatly curvetl; ~rr:txillary 
rearliing vertiteal fro~ri midtlle of lower eye; eyes very close together, upprr slightly in :ttlrar~c.r; !)ox- 
terior two-thirds of interorbital space oc.cupiecl by a rather irregrllar 11atc.h of sc*ales wlllrh er~c-roac*tt 011 

txyes; between anterior portions of eycs, tlrt. usual 1)roatl flap, t)t~nc.atti whi4.h opc>~ls postt.rior rrontril; 
anterior no~t r i l  iti a long tube irr~rnetliat~aly atlove upper lip, and nlightly ~rearcr lowtlr eye than 
extremity of rnout; on hlinti side, the anterior nostril tn?w is the rhortt.r; ~lostc.rior nostril slit-like, a t  
upper enti of a vertical folcl which runs upward frorr~ a point in  front of angle of mouth. 



SYMPHURUS UNDATUS G ' C ~ E R T  TYPE. 



Symphurus strictus, iltb\v sl~c~~.icss. 

T y l ~ ' ,  I O l i  1 1 1 1 1 1 .  I O I I ~ ,  Tr111lr rt:ltic111 :;!lL'O. off I l l r -  ~ 1 1 1 1 1 1 1  (.11:1st I I C  O : I ~ I I I  1:1;111,1, ilt*]~l\\ t'li.', 1 1 1  ?SO 

f:11110111s; tyltl', So .  5II;L)I. 1'. s. Y:1t. 11119. 

I I ( ~ : I ~ I  5 i l l  I I ~ I I ~ I I I  lo 11:ist. of ( . : I I I < ~ : I ~ ;  ~ 1 ~ ~ 1 , 1 , 1 ~  -4.2. 1). 1 1 : ) :  .\. 102: (I. 1 . 1 ;  \-. I ;  sl.~.it.:t,f ~ ( . : I ~ ~ ~ H I . I I I I I I ~ ~ I ~  

Lophiolnus inincanthus, 111~\v sl~lv'ich*. Vig. 27:;. 
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Chnunnx uinbrinus, l1ts\v s ~ I I . I . ~ I * + .  Fig. 0;4. 
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Family CEKATIII).@. 

Miopsares, new genus. 

Like Mancczlian and ('ryptopsaras, but with basal joint of the single dorsal spine thickened and 
greatly reduced in Length, directed forward antl lying concealed in a shallow pit, its disbl  portion 
represented by a short. slender, fleshy filament attached to tip of the heavy basal portion, which does 
not taper into it. A pair of caruncles, without median element, as in Hanralias. 

Ht)dy narrowly compressed, back gently arched, anterior profile and cleft of month directed tlown- 
ward antl forwartl, lower profile rising in a nearly straight line to tlre slender caacial petiuncle; vorner 
and palatines toottrless; gill-opening a nearly vertic.al slit below axil of pectoral; gills 24, tlrcl anterior 
arch attached for the greater part o f  its lengtlr, as in Jf(trru?rr~rs; filaments of outer series of anterior 
art.11 hut half as long as those of inner serit,s, with alrich they alternate; tlrircl art.11 with a singlexerivn 
of filanrents, ant1 attac*lletl thronghout; no gill-mktars tlevrloptvl; e y t ~  lninute antl inconspic~r~o~ls: 
pectorals ~ h o r t ,  wit11 I 8  rays; ventrals abst~nt; skin clt.nsely t.ovt~retl ~ i t h  r r ~ i n ~ ~ t e  ~pines, which fonn 
a fine nhagreen. 

Mir)p~nms O~lbert, new genur of Prmi i id :~  ( m v o p ~ ) .  

Miopaaras myops, new species. Plate 99. 

Type, 114 mm. long (from mandibular articulation to tip of caudal), from station 4019, in tlre vitain- 
ity of Kauai Islantl, tlepttr 409 to 550 fathoms; type, No. 51ti37, U. S. Nat. Mns. 

Length of head from tip of ~ n o u t  togill-slit 0.1 greater than verticaal tlt.pth a t  snont; greatest width 
of heat1 containecl 2.7 tirnes in length; lengt11 of snout 2.75 tinrt,~; di~tanct. fro111 tip of snout to end of 
nraxillary 2 tilnes. I). 4; A. 4; P. 18; C. 8. 

Mandible incl~~detl,  itn nynrphysin 1)rovitletl with a ntrongly protrotling S ~ ~ I I O I I R  tip; ~nandil)ular 
teeth anteriorly in 2 ill-defined se r ie~ ;  inner teetll long and fang-like, all deprrssi1)lt.; pren~axillary 
teeth in 2 or 3 poorly market1 series, the largest teeth located anteriorly in the inner row, not half size 
of mandibular fangs; tor~gne, vorner, arltl palatines toothless; a long slender nasal tube near tip of 
snout, apparently with 2 perforationsat its summit; gill-slit longer than pec'toral fin, contained 6  time^ 
in length of head, its upper end 11ehintl lower pectoral rays, tllr. direction of the slit downward and a 
little forward. 

Dorsal spine inserted but little behind eye; length of basal portion 1t.s.q than 3 times its witlth, 
alx,ut twice diameter of eye, antl about 0.1 length of head; @pine direc,ted forwartl, in a shallow, naked 
groove, the naked area narrowing in front of spine! and r-ontinoetl well beyond it, about halfway to 
tip of snout; to the tip of the banal portion, at its anterior (lower) face, is attached a slender white 
filanrent, hardly to be made out with the unaided eye,, the spine antl filarnent scarcely extentling 
halfway from their base to tip of snout; caruncles opposite each other; tlistanre from thrir insertion 
to front of dorsal about equal to base of latter; no glohnlar 1)olly between thern, but immediately in 
front, on median line, a slight elevation of the integument, containing a shallo~r, naked pocket, open- 
ing posteriorly; no pore coul~l I)e detected opening into base of this potaket; caruncles each with a very 
slender stalk and an clnlarged gl01)ular head, the  latter having a spec~ializetl area a t  tip, devoid of 
prickles and covered with a thin opaque white integurrrr.nt; each carunc-le perforatecl a t  tip hy a Phort 
slit or pore; fin rays all simple, except the 4 lrriddle rays of ceaudal; Iongtwt (.andal ray 0.85 length of 
head; pec,toral very ~ h o r t ,  itn length equaling that of gill-slit; vent neparatetl fro~rr anal tin by a clis- 
tarlce equaling base of latter. 

Entire body, inclutlingall the fin rays, invested with (*lost.-set prickles; the groove for dorsal mpine, 
the spine itself, tips of ca r~~nc l t~s ,  rye, and lips the only naked areas. 

Body and fins everywhere jet-black; lnout l~ cavity whitish with tlusky areas. 
Only the type is known. 



B u l l  US.FC. 1903 PLATE 19 



FISHES O F  HAWAIIAN ISLANDS. 

Family 0GCOCEPHALII)S.  

Malthopsis  mitr igera Gilbert & Cramer. 

Fifty-two specimens were taken at 13 stationb, the depth ranging usually from 250 to 300 fathoms. 
Median portions of breast and belly as fully plated as the back; antero-lateral margin of disk 

furnished with 2 series of plates separated by a shallow groove; below these, posteriorly, a thirtl series 
which runs fram angle to point opposite posterior ~nargin of orbit, where it  turns abruptly mem1 and 
joins its fellow across n~idtlle of breast; the naked space containing anal opening surrounded anteriorly 
and laterally I)y 2 parallel series of plates, the outer of these crossing median line immediately Iwt~intl 
ventral fins, antl coutinntd laterally along posterior lower margin of arm; breast with 2 large plates on 
midtlle line, and a series of plates on either side which pass between bases of ventrals antl diverge 
anteriorly; upper half of eye a1mve pupil covered with small plates with radiating ridges, the lower 
series of these larger antl centrally elevated; vomt>rine teeth minute, forming a moderate transverse 
band; separated from this band by a narrow line, on each side, is a small round palatint. patch much 
less than half size of vomerine patch; tongue covered with retrorse teeth; longitutlinal dianreter of 
orbit two-fifths its distanc.~ from gill-opening; anterior nostril in a short tnhc, rather witlrly separated 
from posterior, which is a small ronntlish pore; when extended, the pectorals fail to reach tip of ~111)- 
olwrcular spine; ventrals not nearly reaching margin of disk; no functional gills on first or fourth arches. 

Oar specimens range in length from 33 to 80 rnm. The younger individuals differ in no essential 
features from the adults. 

In the 7fiological Record for 1896, Vol. XXXII I ,  Pisces, page 22, Gilbert and Cramer are erroneously 
credited with establist~ing Malthop.sia as a new genus for the reception of the present species. This 
error is repeated in the Index Zoologicus, 1902, page 211. A glance at the original description of 
Malthopsis mitrigrrcz ~ 1 1 0 ~ s  that it is 1)roposed as a new species of Alcock'# genus Ji(rltkop.Pir9, tO which 
it belongs. "~firlllro~~sia (iilbert antl Crarner" does not exist. 

Specimens were taken a t  the. following stations: Nos. 13839, off the sonth c-oast of Molokni, 259 to 
266 fathorns; 3865, Pailolo Channel, 256 to 283 fathonls; 3887, I'ailolo ('hannel, 284 to 290 fathoms; 
3883, Pailolo Channel, 277 to 284 fatho~ns; 3914, off the south coast of Oahn, 289 to 292 fathoms; 3917, 
off the south coast of Oahu, 294'to 330 fathoms; 3918, off tltc south c.otwt of Oahn, 257 to 294 fathorns; 
4096, northeast approach to Pailolo Channel, 272 to 286 fathoms; 4097, northeast approach to Pailolo 
Channel, 286 to - fatltoms; 4117, off the northeast tunast of Oahn, 2513 to 2X2 ft~thonls; 4122, off the 
southwest coast of Oahu, 192 to 352 fathoms; 4130, vicinity of Ka~uti, 283 to 1309 fathoms; 4132, vicinity 
of Kanai, 257 to 312 fathoms. 

Mallhopsis miingel' (Jilbert & (:ramer, Pror. T i .  S. Nat. Mou,, XIX, 1897, 434, p1. xr.vrrr, tipn. 1, 2. 

Malthopsis  jordani,  new species. Platc 100. 

Type, 85 mm, long, from station 3853, off the south coaqt of Molokai, tlepth 115 to 134 fathoins; 
type, No. 51625, IJ. S. Nat. Mns. 

h n g t h  of disk, ex(-luding pectoral I)asis, 52 hnntlredtl~s of ttrtal Irngth witho~it c.audal; greatest 
width of disk 60; length of caudal pednncle, from vent, 48; greatest witlth of c ~ a ~ ~ d a l  pednnclt. 17; dis- 
tance from vent to front o f  anal 25; diameter of eye 13; interorbital witltl~ 4.5; width of n ~ o u t l ~ ,  
between tips of ~ttaxillaries, 11; Itxngth of caudal 25; longest pec,toral risy 20; longest ventral ray 19. 
D. 8; A. 4; P. 13; V. I ,  5. 

Interorbital space gently cnoncave, very narrow anteriorly; upper orbital rim 1)earing a 1)lnnt tubercle 
above posterior margin, :t smaller one above tniddle of orbit, nnct 2, rather indistinct, anteriorly at 
1,aee of rostral process; rostral process robust, directed vertically upward, it8 anterior rnarpin clescmding 
witliout notch or other itlterruptiotl to a point I)elow n~iddle of orbit; rostral tentacle robust, sl~ort,  
not reaching margin of prnnaxillaries when laid forward; no narrowed stt~nl can 1w distinguished 
1)elow the thick oblong end or lure; mouth very narrow; a narrow band of minute teeth in  front of 
lower jaw, with a much wider band of rartliform teeth hehint1 it; premaxillary band narrower; entire 
surface of tongue beset wit11 coarse ttleth directed 1)ackwarcl; a broad roundish patch of teeth on 
vomer, with an oval palatine patch on either side, stq)arated only 1)y narrow lines; palatine patches 
nearly as large as vornerine patch; atlterior nostril with a reflexetl margin but no tube, closely adja- 
cent to poclterior nostril, wlrich is a long transverse slit; two double gills on each side, the anterior 
gill-arch very short, provided with a few sl~irlons rakem, but without gill-filaments, the position of the 
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latter l ~ i n g  occupied by a thin fleshy lamina; no functional filamenh on fourtli arrh, a short adherent 
cresceiitrir lamina sometimes present, seeming to reprment the obsolete gill, its margins with divisions 
faintly indicated; disk comparatively narrow, with rouncletl outlines; lateral procoess projecting but 
little, armed with a short strong spinous point directed forward and a shorter one turned backward; 
dorsal surface of disk, and entire tail, covered with large and srnall tuberrular plates, arranged ~ n r ~ c h  
as in M. ~nitrigerfl,  but lesu numerous and much less prominent; lower surface of disk almc~lt naked, 
containing only a few scattered rudimentary plates, without definite arrangement, exrept for the usual 
presenre of one in middle of breast; a single series of 4 or 6 srnall plates crosses eye above pupil. 

When bent outwarci antl forward, the pectorals extend well tjeyonci tip of subopercnlar spinr; 
ventrals widening toward tip, their inner (posterior) rays the longer, not reaching margin of disk whrln 
extended; caudal half length of head. 

Color, upper parts covered with a fine rtltirnlum of dark lines over a grayish or light hrownislr 
ground; 2 or 3 irregular dark blotches on margin of tlisk, a pair on nape, an irregular l e n g t h ~ i s e  
b1otc.h above and behind gill-opening, an irregnlar bar below dorsal, ont. on middle of raadal 
peduncle, and a narrow one a t  baw of caudal; a transverw dark har c r o w s  car~clal I ~ l l i n t l   it^ ~nicidle, 
and an intramarginal bar crosses pectoral. Sperirrlens taken from tire whit(. (.oral ,sand in the vicinity 
of Laysan Island are nearly nniforn~ white in color, the smallest intlivitli~al, 30 mrn. long, having 
middle of disk marked by  numerous small bright white ~ p o b ,  on a clnsky gronnd; faint traces of the 
reticulum can be distinguished on the palest spec.i~nens. 

I n  the cotypes, the clor~al rays vary from 5 to 6, the pc>c.torals fro111 12 to 13. The anal rays fieem 
to be invariably 4. 

Malthop.& jmdani is closely related to M. mitriprrr and to M. lutt~r~ Alcock (Ann. Mw. Nat. Nist., 
(6), VIII, 1891, 26, pl. 8, figil. 2, Za), all of them with con~paratively narrow triangular disk and narrow 
interorbital space, the body roveretl with coarse tnhercular plates. Tlle sperios descri1)ed I)y (iarnlan 
from the  Mexican antl Central American provinrc have wider (links, with tlre lateral spine directed 
backward, or obsolete, the interorbital space wider and Inore tleprewecl, and the irivestmcwt cf body 
largely in  form of prickles. 

The specim was taken at  the following stations: Nos. 3853, off the south comt of Molokai, 116 to 
134 fathoms; 3859, Pailolo Channel, 138 to 140 fatiiom~; 3933, vicinity of J,aysan, 148 to 163 fatliorns; 
39~35, vicinity of Taymn, 116 to 147 fathoms; 4079, off the north coast of Mani, 149 to 178 fathomu; 
4101, Pailolo Channel, 122 to 143 fathoms; 4102, Pailolo Channel, 122 to 132 fathoms. 

Halieutma retifera, new species. Plate 101. 

Type, 101 mm. long, from station 4076, off the north roast of Mani, depth 57 to 68 fathoms; type, 
No. 51597, 'IJ. 8. Nat. Mus. 

Length of d i ~ k  (excluding pectoral base) 70 hnn(1retlths of total length to I)a~e of caudal; width of 
disk 81; length of cauclal peduncle, from vent, 34; greatest width of caudal peduncle 16; diameter of 
orbit 12; lemt interorbital width 7.5; width of mouth, measured between tips of maxillarieu 33; lrngth 
of ca~~(ldal 29; longcwt pectoral ray 25; longest ventral ray 18. 1,. 5; A. 4; 1'. 14; V. I, 5. 

Disk subcircular, broader than long, it8 width equal to distance from tip of snorlt to end of 
declinetl dorsal rays; head and snout not protruding a t  all beyond the regularly curved contour, and 
the carpus not exserted; snout and orbital rims a little elevated; eyes directed Iaterally; interorbital 
space con(-ave, bounded laterally by orbital  rim^, anteriorly by a transverse ridge which separates it 
from the nasal fosm and the tentacular cavity; anterior nostril srnall, with a short tube; posterior a 
large circular opening without tube or reflexed rims; l r~re trilobate, with a superior medial and a pair 
of hemispherical lateral lobes, the latter fringed below antl reparated metlially by a deep cleft; teeth 
minute, in rather wide 1)ands in both jaws, nearly reaching corners of mouth; vomer and palatint, 
bones without teeth; tongue very little cleveloped, without free tip, and toothless, broad patches of the 
lower pharyngeals seeming to occupy its posterior portion; gill-openings small pores, wholly on upper 
surface of disk, well in  advance of its posterior margin; gills 24, the anterior arch with filaments, the 
mnterior with a well-deve!oped series of filaments, but withont a elit; branchiostegal ray8 6; no 
pseudobranchia?. 

Upper surfaces thickly heset by minute spines, the basal portion of which presents usually a 
trir%liatp arrangement of ritlges; a few somewhat larger, btlt similar, spines scattered without definib 
arrange~j~ent  among the srnaller ones; lateral margins of disk depressed to a sharp edge, and occupied 
by a firmly united series of plates, each of which bears a tnarginal r1ustt.r of spines corresponding to 
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sensory papillr in the groove below them; :I si~nil:tr clonhle series of spinons plates accompanies lateral 
line on infero-lateral a8pc.c-t of tail, these, as well as those along lateral ~uargins of disk be:tring cl~~sters  
of filaments as well as spines; lower surface of tli,qlc tvholly ~moot11, save for a band of s~nall s p i ~ ~ e s  and 
minute prickles which I~onnil lateral line below; lower surf:~c~r of tail, as far forward as vent, every- 
where min~rtrly prickly; tho p:~ircvl flaps wl~ic-11 conceal the sensory p:tpill:c :ire borne npon horixontal 
projections from the ~rcornlmnying p1:ttes; fI:~l>s not ~ ~ a r r o ~ v c ( l  a t  hme, ant1 bearing a fringe of short 
fila~nents along thrir free edge; the a~rangc~ncnt  of the manc1il)ulxr seric.s of fl:tps agrees wit11 that in 
Dibnnchrc~; in addition to the p:~1)ill:u which orcrrp? the I)ottom of the inanclibulnr groove, there artA 
3 accessory papi:l:r on each side the. metlian line, \vllich arc plavrd apon the anterior n~argin of the 
groove, with their paired flaps :~rrnngrd laterally, n i t  transversely to the groove as in other 1)apiIl:c; 
a(*('eshory pap ill:^ placetl contiguons rml)ertively to first, fourth, nnd fifth of regular series. 

Distance from origin of tlorsal to base of caudal equals one-third its distancse from ti]) of snont; 
when (leclined, the dorsal fin reaches slightly more than half its distance to c.i~ntl;tl hase; Imse of 
second anal ray mitlway between vent and caudal 1)ase; tips of anal rays reaching to or nearly to 11ase 
of cn~~tlal  when the tin is decline(1; vc,ntrals reach a little more thnn 11:tlfway to margin of tlisk. 

Color in life, light olive above, shatling to pinkish brown aronnd edges of disk, a11 the upper parts 
covered with coarsely reticulating retltlisl~ brown lines; nncler surface !ight brick-red, finely clotted 
wit11 pcitrly whitr;  a series of elongate silvery spots followa line of pap ill:^ on mantlil>lc :tntl sides of 
disk, those on disk larger, the filaments straw-color; randal etlged below and hehintl with orange-rcltl, 
the fin other\vise white, nlarkecl with 3 intlefinite yellow cross-bands which are dusky in t l~eir  dorwal 
portions; pec,to~nls, ventrals, ant1 anal light brick-red, the pectorals lighter than the. others. In  tlte 
s~nallest of the cotypes, 44 mnl. long, the cautlal ant1 pectorals l ~ a v e  a broatl terrninal blark bar with :t 
narrow white edge, ancl the dorsal has a rnctlian (lark 1)lotc.h on its i~nterior rays. No 11nte W:IS ~natle 
of t h t ~  color of the tlorsctl in life; in  spirit,^, i t  is nc arly uniform dusky, with n light margin. 

S17ecimens were taken at the following statior~s: Nos. :WO, off the sonth ro:lst of 0:111u, 53 to 211 
h t l ~ o ~ n s ;  34-16, off the sonth coast of Rlolokai, 60 to (i-1 fittl~o~ns; :4855, off the sonth chonst of Mololtai, 
127 to 1:30 f ~ i t h o ~ i ~ s ;  3856, Pailolo Cl~rn~nrl ,  127 to 127 f:ltho~ns: :M8, J'nilolo Channrl, 128 to 138 
fatho~ns; 4064, off the northeast roast of TTawaii, 63 to 107 fathoms; 4076, off the north coast of fiI:tni, 
57 to 68 fatl~oms. 

Dibranchus e ry thr inus ,  new. species. I'ig. 295. 

Type, 172 mm. long, f ro~n  stntion :%FIR, vicinity of lianai, tleptl~ 430 to 477 fatlion~s; type, No. 
51642, IT. S. Nat. Mns. 

1,ength of disk 60 hnndretlths of total Iengtl~ without candnl; greatest ~v i t l t l~  62; width of base of 
caudal petlnnc-le 17; distance from anal opcwing to bas(' of cand:~l -11; diameter of eye 12; Iwwt inttar- 
orbital tvitlth 11; width of tentacnl:tr cavity 7.5; width of ~ n o n t l ~  30; grcatcst t1el)th of 11c.acl 2(;; base 
of tlors;~l 9; length of carltlnl 21; longest pectoral ray 22; length of ventral8 17. D. 6; A, 4; 1'. 15; 
V. r, 5. 

Cepl~alic tlisk broadly ovate, the greatest wiclth exceeding tlistm~ce fro111 tip of snont to gill-open- 
ing by n (listallre equaling half tlia~neter of orbit; occipital ant1 frontal regionselevnted, cvcwly convex; 
profilcb descending rapidly over anterior half of orbits; rostra1 region sl~ort,  cnbical, scarcely l~rojc(~t- 
ing beyontl ~nonth ;  tentncalnr cavity trjnng~llar, 11111r11 wider than high; the 1)roatlly espa~~t led  til) of 
the tentacle trilohate; mouth very wide, the distance hctween angles slightly n~ore  t l~nn  half I(*ngth of 
head; teeth minnte, in broad l~antls which nearly reach angle of  non nth in I)oth jaws; volncxr, l~al:tte, 
anel t o ~ ~ g u e  edentolous; anterior gill-arch with Inrgcx rakers but without fil:~mt~nts. 

13athybial characteristics well shown in the yielding skeleton and thinner integnmentg of heatl; 
dors;tl surface of hentl, trnnlr, and tnil evcvywhere thickly beset with tnbercltw, of w l ~ i c l ~  a Inrg,.c. :uld 
n very small size prctloruinnte; 1111 of them %re strongly ri(ljicd, ench ridge freqnently tern~inttting at  
snrnmit in a tlistin(.t spinelet, I or 2 of which Inay consitlnnbly exceetl others in Iengtl~. The 1:trgrr 
tol~errles are tlvenly clistributecl and without definite arrangcmc~nt on disk, tl~ose on trnnk i111(1 tail 
tlisposed in 4 lengthwise wries on each si~le, the 2 lower series forming hetwcen thern a groove for the 
lateral line; the slnaller tubercles are nlinate ant1 cover (len~ely the ir1tersp:tces between the 1:trgcr; 
margin of cliak, snollt, superior orbital rim provitletl with similar tubert-les with l)ifitl, trifitl or 
innltiiicl tips; no especially tlevelopwl spine 011 tip or 011 Ilpper flnrfare of snout; sj>ines on 111:lrgill of 
disk equal to those on ~i t les  of tnil, :mtl but little Inrgcr t11:tn thosr on postclrior eentr:kl portion of clisli; 
subopercular spine small, beset ~vitli  smaller spines tnrned ill \7arious clirections; lower surft~ce of disk 
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t l~i( .kly c.ovc.rcstl wit11 111:1119 lil;r t 1 1 t b  ,~~n:ll l( ,r  ilncx.e 011 tl(~rr:tl s~rrf:lc.r, thorp in irnl~t. I-)[ vc.trtmls ~ o n r r -  
1v11at ,,~~larg(x(l; ~ t ~ o r t ,  m-ri(+i ( s f  r l ~ i t ~ e s  1111 tail; o~~tsiilia t l ~ i b  iris, t11e tsy(. i* t l~ivkiy l)(srtat FIII : I I I  
Ivrir-klcy; 1ntc.ral lint. tlirtinc.t., 11c.cl1ly r~h;inne~lr,tl, I~or~lc>rt.rl :~I)ovt. a l~ t l  I)c~lo\v, :ilot~g ~icl~fis c ~ f  t runk :tntl 
t:*il, 1,y :i sericy of ,ul~irlons ~)l:ctc~.u, nnr ])air to t~nc.11 ~):~l>ill :~;  a 11air of fl:~ps, wit11 narrow pc.11ic.c~ls and 
exl~an(ltvl frir~pc,tl vntls, I I I ~ I * ~ ,  a l ~ o v r  t>ac.l~ [)al~il l :~,  it~tc~rvt.t~irrg l),c.tnet*n 1;ittc.r ant1 tlrr ])air of .sl)in(ls; 
fitr~lc.ttlrc.a c,r~tirt~ly s i~l l i l :~r  along c11lgt. o f  clirk: i n r t~~c~r l i :~ t~~ ly  contigllons to t111, timt, f011rt11, :mtl 1il't.h 
l ) : ~ l ~ i l l : ~  OII (sa(.l~ pi~lt* syt111,11ysig is : ~ n  a < ~ ~ r s . ~ ~ ~ . y  11:111ill:1 111:1ct~il l'or~varil 1111 : t ~ ~ t ~ > r i o r  111:1rgi11 of groovt3; 
it1 t l~ i s ,  the  fringe-tl Iol,c~s :lt111 ~ ~ r o j r ~ ' t i n g  sl~incb.: ;u.c.;tr~.:~npc*tl : t t  iiiil(.s ( ~ i  ~ ~ a l ~ i l l : ~ ,  t l ~ a t  ir, ~~iir:~llthl with 
gnovt', instc.ntl ot' 1.ra11rvt~r~c~ly to groovrs :I:, in tl~ost. I I I '  t11(. rcartr~l:lr rtv-ic.~. 
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LIST OF STATIONS AN11 OF SPECIES COLLECTED AT EACH STATION. 

Station 3810. Depth 211 to 53 fathoms. Botto~r~ fne. co. S. 
1,wmonenra rhodochir, Ha l ieuha  retifera. 

Station 3813. Depth 183 to  264 fathoms. Bottorrl co. S. lav. Sp. Sh. 
Leptocephalns luquoreus, Chrionerna chry~eres. 

Station 3824. Depth 222 to 498 fathorxls. Bottonl co. H. Iwk. skr. 
E:tmopterus villosus, Neoscopelus macrolepidotus, Mat:~oc.rpl~alus acipenserinns. 

Station 3832. Depth 154 to 142 fathoms. Bottom br. M. 8. 
P(eci1opsetta hawaiiensis, Tteniopsetta radula, Anticitliarus debilis. 

Station 3834. Surface tow. 
Diaphus chrysorhynchus. 

Station 3836. Depth 238 to 255 fathoms. Bottom br. gy. nI. S. 
I'romyllantor alcocki. 

Station 3839. Depth 259 to 266 fathoms. Bottom It. hr. hI. R. 
Peristedion hians, Pelecan~chthys crumenali~, Maltl~opsis mitrigera. 

Station 3842. Depth 495 to 506 fathoms. Bottom fne. br. 8. M. It. 
Macrourus gibber. 

Station 3846. Depth 64 to 60 fathoms. Bottoni era. br. 8. Sh. Ci.  
Engyprosopon xenandrus, lialieukea retifera. 

Station 3847. Depth 23 to 24 fatho~ns. Bottom S. fit. 
Uropterygi~iu ~r~ar~noratuo, Icl~thyoca~npus erythrzus, Foa brachygramma, Holacanthus fisheri, 

Calliony~nus ruk)rovincbtus, Calliurichthys decoratus. 
Station 3848. Depth 44 to 73 fathoms. Hotto111 S. ( i .  

Engyprosopon xenandrns. 
Station 3849. Depth 73 to 43 fatho~rls. Bottom cry. S. brk. Sh. Co. 

Synociue varius, Foa I~rachygra~umli, S'bastapirte~ coloratun, Scorp:~nopsi~ altirostriu, Twniar~otus 
citrinellus, Dendrochirue hud~oni ,  Oatracion galeodon, Osurus schauinsla~ldi, Sarnariscus 
rorallinus, Engyprosopon xenandrus, 

Station :3850. Depth 43 to 66 fathoms. B o t d n  crs. S. brk. Sh. Co. 
Uropterygius ~narmoratus, Synoilus varius, Trachinocephalu~ InyoI)R, Canthigaster cinrtus, 

Sebastapistes coloratus, Ostravion galeoclon, Osurus schauinslandi, Engyprosopon xenandrus. 
Station 3853. Depth 115 to 134 fathoms. Bottonl crs. S. Sh. 

Tseniopsetta radula, Malthopsis jordani. 
Station 3855. Depth 130 to 127 fathoins. Bottom fne. br. S. G. 

Halieuha retifera. 
Station 3856. Depth 127 fathoms. Bottom fne. S. yl. M. 

Halieutaa retifera. 
Station 3857. Depth 127 to 128 fathorns. Bottom fne S. yl. M. 

Callionymus cluruleonotatus, Taniopsetta radula. 
Station 3858. Depth 128 to 138 fathoms. Botto~n fne. 8. gy. M. 

Antigonia eos, Hoplichthys citrinus, Cal l iony~nu~ c.r~ruleonotatt~s, Precilopsetta hawaiiensis, 
Taniopsetta radula, IIalieutEea retifera. 

Station 3859. Depth 138-140 fathoms. Bottom fne. S. M. 
Be~nbradiunl roseum, Hoplichthys citrinus, Taeniopsetta radula, Platophrys mancus, Platophrys 

coarctatuu, Malthopis jordani. 
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Station 3861. Depth 30 to 52 fathonis. Rottolii fnta. S. sni. P. Co. 
Calliarichthys decoratus, Engyprosopon xenandrus. 

Station 3865. Depth 25ti to 283 fatho~ns. B.~ttoln fne. vol. S. R. 
Setarches remiger, Chalinura ctenomelas, Hymenocephalum antrzus, Pelecanichthys crumenalis, 

Malthopsis ~nitngera. 
station 3866. Depth 283 to 284 fatholns. Bottom gy. M. fne. S. 

Pelecaniclithys crumenalis. 
Station 3867. 1)epth 284 to 290 fathonls. Botto~ii fne. 8. M. 

Prorriylla~itor alcocki, Chloruphthralm~~n proridens, ~o ly ipnus  nuttingi, Spnagrops argyrea, Hyn- 
nodus atheri~ioides, Stethoprimtes eom, Setarches re~rliger, Peristetlion liiarls, Chalinura cteno- 
melas, Optonurus atherodon, Malacocephalus hawaiiensis, Pelecanichthys cru~nenalis, Malthopsis 
nlitrigera. 

Station 3868. Depth 294 to 684 fathoms. Bottorn fne. gy. S. H. 
Ateleopus plicatellus, Malacocephalu~ Iiawaiiensis. 

Station 3872. Depth 43 to 32 fathoms. Bottorri yl. S. 1'. Co. 
Uropterypi is marmoratus, mionorus waikiki, Foa brachygrarnma, Holacanthus fisheri, Ostracion 

galeodori, Peloropmis xenops, Fieraxfer ~nicrodon, Antennarius dliesvos. 
Station 3873. Depth 32 to 37 fathol~is. Bottor~~ Co. I?. 

Fo brachygrarnma, Pseutlocheilinun evanidus, Holacanthua fisheri, Osurus mchauinmlandi, Calliony- 
 nus corallinus. 

Station 3874. Depth 21 to 28 fathorns. Botton~ S. P. Sh. . 
Sphapebranchus fl avicar~dus, Uropterygium leucurus. 

Station 3875. Depth 65 to 34 fathoms. Uottoni fne. py. Li. 
Bynodun varius, Fo brachygra~nnia, Amia ~naculifera, Chron~is leucurus, Platophrys manpurr, 

Engyprosopon xenandrus. 
Station 3876. Depth 28 to 43 fatholns. Botto~n 8. G. 

Uropterygins ~nar~iioratus, ~iiionorus waikiki, Fo brachygra~i~n~a,  Cirrhi1al)rus jordrani, Wen- 
docheilirina evarlidun, Holacanthun fisheri, Osurus schavri~islandi, Callionylnus rubrovinctas. 

Station 3878. Surface tow. 
Myctopliuni magaritatulr~, Myctophuru braueri, R1yctol)liuni everrnanni, Danyscopelus spinosus, 

Damyscopelus pristilepis. 
Station 3883. 1)euth 277 to 284 fathoms. Bottom glob. Oz.  - 

Leptocephralns lequoreus, l'romyllantor alcocki, Setarches renliger, Hymenoc-ephalus antreus, 
Malthopsis mitrigera. 

Station 3884. Depth 284 to 290 fatho~ns. Hottoni glob. M. 
Setarcshes rerniger, Chalinura cterio~uelas, Optollurr~s atherodon, Hynlenocephalus antrreap, 

Malacocephalus haaaiiensis, I'elecanichthys crun~elialis. 
Station 3885. Depth 136 to 148 fatlioms. Botto~ri S. P. 

Chaunax umbrinus. 
Station 3887. Depth 552 to 809 fattiolns. Botto~ii glol,. M. 

Halosauropsis kauaiensis. 
station 3888. Depth 809 fathoms. Bottom fne. yl. S. Glob. 

Sternoptyx diaphana. 
Station 3889. Surface tow. 

Myctophuni fibulatum, Daaysc.opelus pristilepis. 
Station 3892. Depth 328 to 414 fathoms. Bottorli fne. gy. S. 

. Neosc.opelus 1riarrolt~)idotu8, IIymeaoc-ephalus aterrinlus. 
Station 38!)8. Depth 258 to 284 fatho~ns. Bottoni br. glob. M. fne. 8. 

Setarches relriiger, Hymenoce~)halus antrrtbus. 
Station 3899. Depth 284 to 283 fathoms. Bottoni br. glol~. M. fne. S. 

7vIycto1)hurn fibulatnm, Lestitliam nudum, Setarche8 rrlniger. 
Station 3900. Depth 283 to 280 fathoms. Bottom br. glob. M. fne. 8. 

Pro~riyllantor alcocki, Chlorophthalmus pro rid en^. 
Station YW4. Depth 295 fathoms. Bottoni br. M. S. R. 

Sternoptyx diaphana, IIymenocephalus aterrimus. 
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Station 3907. Depth 315 to 304 fathorr~s. Bottorn fnr. wh. S. M. 
Hyn~tmocephalus antr:t,us, PtIalac.oc.e~)l~alus hawaiiensis, Pelecanichthys crurnenalis. 

Station 3908. Depth 304 to :308 fathoms. Hottorn fne. wh. S. M. 
Chalinr~ra ctenonrelas, IIymenocephalus antr:~ns, Pelecanichthys crurnenalis. 

Station 3909. Depth 308 to :?82 fathoms. Rottcml fue. wh. S. M. 
Hynienocephalus antr:t~rrs, 3Iac.rourus holoctv~trus, Pelecanic-hthys crumenalis. 

Station S!)lO. Depth 311 to 337 fathoms. Hottom fnr. gy. S. 31: 
Sc,rrivorner beanii. Chalinura ck.norr~elas, Optonurr~a atherotlon, Hyrnenocephal~rs antrr~ns, Coel- 

orhynchus aratrurn, Mataocephalus acipenserinus, l'elecanichthys crumenali-. 
Station 3911. Depth 337 to 334 fa t t~o~r~s .  Bottorn fne. gy. S. M. 

Peristedion hians, Hymenocephalus antr:pur, Chalinura ctenomelas, Makeocephalus acipenserinulr, 
Peleranichthya cru~nrnalis. 

Station 3912. Depth 334 to 310 fathorr~s. Iiottorn fne. gy. S. M. 
I'rornyllantor alcocki, I'eristedion hiarix, Optonurun athc~rottori, Hyrner~oc.ephalus antracus. 

Station 3913. Surface tow. 
Centrobranchus chtr~rocephalus, I)asy~t.ol)elus prixtilepis. 

Station 3914. Depth 289 to 292 fathorns. Botton~ gy. S. M. 
Chalinura cterio~nelau, Optonurns atherodon, Hymeriorepl~alus a n t r ~ u s ,  Cwlorhynchus aratrurn, 

Malthopsis mitrigera. 
Station 3916. Ijepth 299 to 330 fathon~s. . Bottom gy. S. M. 

Chalinura ctenomelas, Hymenocephalus antr:vus. 
Station 3917. Depth 330 to 294 fathoms. Rottorn gy. S. M. 

Strrnoptyx diaphana, I'thristetlion hiann, Chalinura cter~onlelas, Optonurus atherotlon, Hymen- 
oc-ephalus antrim*, Macrorlrua bnrragei, Mat:eocephalus acipenserinus, Malthopsis mitrigera. 

Station 3918. Depth 294 to 257 fathorrin. Rottorn a h .  S. R.1. 
Atelcopus ~)licatttllns, Chalinura ctenonlelax, Optonnrus atherodon, Hyn~enocephal~~s antrzus, 

>falthopsis mitrigera. 
Station 8919. Depth 257 to 220 fathoms. Bottom gy. S. 

I'eristedion hians, T'rristedion engyceros. 
Station 3960. Depth 280 to 26.5 fathoms. Botto~rl gy. S. brk. Sh. 

Chlorophtlralrr~us proridens, 1)iaphuu adenomus, Polyipnus riottingi, Chlorophthalmus proridens, 
Synagrops argyrea, I'erintt~dion hians, Peristedion engytaeros, Chalinr~ra c.tenolnclas, 11 yrneno- 
cty,halus striatulus, ?VIR~CO( '~P~RII IH 11awaiit~1isis, I'c,lec-anichthys c.rnmenalis, Symphurns stricstua. 

Station 3621. Ilepth 13  fathon~r. Surface tow and d i ~ )  nets, night anchorage off Honolulri. Bottom co 
S. brk. Sh. 

Diaphus chrynorliynchus. 
Station 3025. 1)epth 823 to 299 fatl~orna. Botto~n fne. yy. S. M. R. 

St~tarches renligc.r, I I y ~ r i e ~ ~ o r t ~ ~ ~ l a l i ~ s  antrteus, Macrourus hel~etatus, Malacocrphalus hawaiiensis. 
Station 3926. Surfact. tow. 

Centrobranchus chu>rocephalr~s, Ctmtrol~ranchus gracilicaudus, Myctophum ~nargaritatum, Mycto- 
phurn evurnianni, Dasyscopelus spinosua, IPasyscopelus pristilepis. 

Station 3927. Surface tow. 
Centrobranchus clltrrocept~aluo, Centrobranc.hn~ gracilic.autlus, Myctophu~~l  margaritatnm, My(-to- 

phunl braueri, Myctophum everrnanni, Ijmyscoprlus spinosus, Dasyscopelus pristilepis. 
Station 3929. Surfact. tow. 

Centrobranchus chceroccphalus, C:entrobranchrllr~ gracilicantluo, Myctophnm tnargaritatam, I)a-y- 
scopelus pristilepis. 

Station 3030. Surfwee tow. 
Centrobranchus chtxbrocephalns, Cc.ntrobrancllus gracilicaudua, Myctophunl margaritaturn, Dasy- 

scopelus spinosus, Ijasyscopelns pristilepis. 
Station 3931. Surface tow. 

Myctopharr~ margaritaturn, Myctophtlrn everrnanni. 
Station 3932. Surface tow. ' 

Centrobranchus cli~t~rocephalus, Myctopha~il margaritaturn, Mycatophurn evermanni. 
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Station 3938. Depth I48 to 163 fathoms. Bottom wh. S. brk. Sh. 
Peristedion engyceros, Platophrys coarctatos, Malthopsis jordani. 

Station 3939. Depth 163 to 59 fathoms. Bottom wh. S. brk. Sh. R. 
Aracana spilonota. 

Station 3940. Depth 59 to 70 fathoms. Bottom wh. S. brk. Sh. 
Macrorhamphosus hawaiiensis, Platophrys mancus, Engyprosopon xenandrus. 

Station 3941. Depth 70 to 1.26 fathoms. Bottom brk. Sh. rd. Corln. 
Peristedion engy ceros. 

Station 3942. Depth 146 to 222 fathoms. Bottom wh. S. brk. Sh. 
Setarches remiger. 

Station 3943. Depth 222 to 100 fathoms. Bottom fne. wh. 8. 
Setarches remiger. 

Station 3947. Depth 199 to 97 fathoms. Bottom fne. wh. S. brk. Sh. 
Grammatonotus laysanus, Setarches remiger. 

Station 3952. Depth 347 to 351 fathoms. Bottom wh. 8. G. Go. R. 
Chlorophthalmus proridens, Plectrogenium nanum, I-loplichthys platophrys. 

Station 3957. Depth 220 to 173 fathoms. Bottom fne. wh. S. 
Peristediorl enpyceros, Hoplirhthys citrinus, Pteropsaro~l incisurn, Pc~cilopsetta hawaiiensis, 

Taeniopsetta radula, Anticitharus debilis, Platophry~ inrrmin, Platophrys coarctatus. 
Station 3958. Depth 175 to 182 fathoms. Bottom crs. wh. S. 

Antigonia steindachnrri, Pteropsaro~i incisurn, Anticitharus debilis. 
Station 3963. Depth 319 fathoms, Bottom wh. S. brk. Sh. 

Engyprosopon xenandrus. 
Station 3965. Depth 147 to 116 fathoms. Bottom co. S. 

Aracana apilonota, Hoplirhthys citrinus, Malthopsis jortfani. 
Station 3966. Depth 116 to 168 fathoms. Bottom crs. co. 5. 

Pteropsaron incisurn. 
Station 3968. Depth 1.24 to 164 fathoms. Bottom crs. S. Co. 

Dascyll~~s albisella. 
Station 3973. Depth 395 to 397 fathoms. Bottom cars. co. S. sh. Co. R. 

Neoscopeluu macrolepidotus. 
Station 3977. Depth 876 fathoms. Bottom fne. co. S. For. It. 

Halosauropsis kauaieniiis, Gadomus bowerai. 
Station 3979. Depth 222 to 387 fathoms. Bottom fne. wh. S. For. R. 

Synaphobranchus brachysomus, Neoscopelus macrolepidotus, Optonurus atherodon, Mahoceph- 
alus acipe~iserinus, Malacoceplialus hawaiiensis. 

Station 3980. Surface tow. 
Centrobranchus chterocephalus, Myctophum margaritatum, Myctophu~n braueri, Myctophutn 

evermanni, Dasyscopelus spitinsus, Dasyscopelus pristilepis. 
Station 3981. Depth 636 to 414 fathoms. Bottom glob. Ox. 

Cyrlothone canina. 
Station 3982. Depth 233 to 40 fathoms. Bottom cm. br. Co. S. Sh. 

Chrornis leucurus. 
Station 3984. Depth 164 to 237 fathoms. Bottom fne. co. S. . 

I,eptocephdr~e requoreus. 
Btation 3985. Depth 477 to 430 fathoms. Bottorn gy. S. For. Shore Deposit. 

Halosauropsis verticalis, IIymenocephalus aterrimus, Macrourus gibber, Dibranchus erythrinus. 
Station 3986. Depth 362 to 55 fathoms. Botto~n gy. 8. For. Shore Deposit, 

Peristedion engyceros, IIymrnocephalus striatulus. 
Station 3988. Depth 165 to .I($!) fathoms. Bottom crs. co. 8. co. Frag. 

Leptocephalus aquoreus, I'eri~teclion hians, Optonurns atherodon, Malacocephalus hawaiiensis. 
Station 3989. Depth 783 to 385 fathoms. Uottom co. S. EL. 

Centrosc*yllium ruscxontlm, Ilalosauropsis kauaienliili, S~iycleritlia cltnina, Hymenocephalus aterri- 
mus, Macrour~lv gibber. 

F. C. B. 1W3, Pt. 2-9 
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Station 3993. Depth 218 to 201 fat,homs. Depth fne. gy. '8. 
Peristedion engyceros. 

Station 3994. Depth 330 to 382 fathoms. Bottom fne. gy. 8. For. 
Neoscopelus macrolepidotua, Macrourus gibber. 

Station 3997. Depth 418 to 429 fathoms. Bottom fne. gy. S. br. M. 
Csntroscyllium ruscosum, Hy~nenocephalus aterrimus, Macrourus gibber, Trachonurus sentipellis. 

Station 3998. Depth 235 to  228 fathoms. Bottom crs. br. co. S. Sll. R. 
Lophiomus miacanthus. 

Station 4001. Depth 277 to 230 fathoms. Bottom co. 8. 
Peristedion hians. 

Station 4002. Depth 230 to 53 fathoms. Bottom fne. c-o. R. Glob. (30. 
Osurus schauinslandi. 

Station 4005. Depth 577 to 480 fathoms. Bottom fna. gy. 8. For. R. 
Cyclothone canina, Rternoptyx diaphana, Melamphaes unicornis. 

Station 4007. Depth 508 to 557 fathotne. Bottom gy. S. For. 
?Gadomus rnelanopterus juv., Gatlomus bowersi, ~ a c r o u r ~ l s  gil)la.r, Traclionlir~ia sentipellis. 

Station 4 m .  Surface tow. 
Centrobranchus chc~rocephalus, Dasysc.opelns npino~us, Dnsyscopelus pristilepis. 

Station 4010. Surface tow. 
Myctophun~ margaritatum, Dasysropelus pristilepis. 

Station 4011. Surface tow. 
Centrobranchus chccrocephalus, Centrobranchus gracilicautlus, Myctophum ~nargaritatom, D a y -  

scopelus spinosus. 
Station 4014. Depth 399 to  362 fathoms. Bottom S. For. 

Neoscopelus macrolepidotus, Macrourus gibber, Mat~orephalus aripenserinus. 
Station 4015. Depth 362 to 318 fathoms. Bottom gy. S. R. 

Diaphns adenomus, Mak~ocephalus acipenserinus. 
Station 4016. ?surface. Depth 318 to 305 fathoms. Bottom bk. S. 

Diaphus nrolampus. 
Station 4017. Depth 305 fathoms. Bottom gy. S. 

Argyropelecus heathi, Peristedion engyceros. 
Station 4018. Depth 804 to 724 fathnms. Bottom for. S. mang. Frag. 

Cyrlothone canina, Walosauropsis kauaienxis, Trachonurus sentipellis. 
Station 4019. Depth 724 to 409 fathoms. Bottom gy. For. R. 

Synaphobranchus brachysomns, Metopomycter dmticulatus, Cyclothone rhodadenia, IIalosau- 
ropsis kauaiensis, H yrnenocephalus aterrimus, Miopsaraa my ops. 

Station 4021. Depth 286 to 399 fathoms. Rotto~n co. S. For. 
Neowoplus macrolepidotus, Stephanolepis pricei, Optonurus atheroclon, Flymenocephalns 

antraeus, Macrourus propinquus, Celorhynchus cloryssus, Matreocephalus acipnserinns, Sym- 
phllrus strictus. 

Station 4022. Depth 399 to 376 fathoms. Bottom co. S. For. lt. 
Macrorirus propinquus, Macrourus gibber. 

Station 4024. Depth 24 to 43 fathoms. Bottom crs. co. S. For. 
Osurue schauinslandi. 

Station 4025. Dept,h 275 to 368 fathoms. Bottom fne. gy. S. brk. Sh. For. 
Neoscopelus macrolepidot~~s, Chalinura ctenornelas, Optonurus atherodon, FIymenorephalus 

antr&us, ~ a t , i ? o c e ~ h a t u s  aciperlserinus. 
Station 4026. Depth 368 to 1,021 fathoms. Bottom fne. gy. 6. 

Cyclothone canina, Astroneethes lucifer, Sternoptyx diaphana. 
Station 4028. Depth 444 to 478 fathoms. Bottom gy. 8. Glob. 

(+atlornus melanopterua, Macrourus gibher, Traehonurus sentipellis. 
Station 4030. Depth 423 to 438 fathoms. Bottom fne. co. S. For. K. 

Trachonurus sentipellis. 
Station 4031. Depth 27 to 28 fathoms. Bottom fne. co. S. For. Co. 

Ch:t.todon corallicola, Holacanthus fisheri. 
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Station 4032. Depth 27 to 29 fathoms. Bottom fne. co. S. For. 
Chretodon corallicola, Holacanthus fisheri, Balistes bursa, Calliurichthys decoratus. 

Station 4034. Depth 28 to 14 fathoms. Bottom fne. co. S. For. 
Chsetodon corallicola, Holacanth~ts fisheri, Osurus schauinslandi. 

Station 4041. Depth 382 to 253 fathoms. Bottom gy. M. For. 
Neoscopelus macrolepidotus, Optonurus atherodon, Macrourus gibber. 

Station 4055. Depth 50 to 62 fathoms. Bottom fne. gy. S. For. 
Sphagebranchus flavicaudus. 

8tation 4058. Depth 195 to 190 fathoms. Bottom rky. 
Setarches remiger. 

Station 4061. Depth 24 to 83 fathoms. Bottom co. S. Corln. Nod. For. 
Sphagebranchus flavicauctos, Hippocatnpus fisheri, P e ~ s u a  papilio. 

Station 4064. Depth 63 to 107 fathoms. Bottom vol. 8. For. Co. 
Halieutiea retifera. 

Station 4066. Depth I76  to 49 fathoms. Bottom rky. 
Callionymos c~ruleonohtus,  Engyprouopon xenandrus. 

Station 4067. Depth 10 to 14 fathoms. Bottorn fne. coo vol. 8. 
Trachinocephalus myops, Kngyprosopon hawaiiensis. 

Station 4068. Depth 14 to 18 fathoms. Bottom fne. gy. S. 
Saurida gracilis. 

Station 4070. Depth 45 to 53 fathoms. Bottom fne. gy. 6. 
Antigonia eos, Platophrys mancus, Engypmsopon xenandrus. 

Station 4071. Depth 52 to 56 fathoms. Bottom fne. co. vol. 8. For. 
Capthigaster cinctus, Engyprosopon xenandrus. 

Station 4072. Depth 56 to 59 fathoms. Bottom cm. co. S. For. 
Antigonia eos, Engyprosopon xenandrus. 

Station 4073. Depth 69 to 78 fathoms. Rottom cra. m. S. For. 
Psericlocheilir~us evanidus, Osurum uc-hauinslandi, Enpyprosopon xenandrus. 

Station 4074. Depth 78 to 85 fathoms Bottom co. S. 'or. 
Helicolenus rufescens, Platophrys chloro~pilm. 

Station 4n75. Depth 49 to 57 fathoms. Bottorn fne. gy. S. For. 
Osurus schauinslandi, Engyprosopon xenandrus. 

Station 4076. Depth 57 to 68 fathoms. Bottorn Po. S. Sh. For. 
Engyprosopon xenandms, Halieokea retifera. 

Station 4077. Depth 99 to 106 fathoms. Rottorn fne. co. S. For. 
Antigonia eos, Pontinus spilistius, T~niopset ta  radula, Neopercis roseoviridis, Platophrys inermis, 

Engyprosopon xenandrus. 
Station 4079. Depth 143 to 178 fathoms. Rottom gy. R. For. 

Synodus kaianus, Plectrogenium nanum, Periatedion engyrerou, IIoplirhthys citrinns, Bembrops 
filifera, Pwcilopsetta hawaiiensis, Platophrys eoarctatus, Malthopsis jordani. 

Station 4080. Depth 178 to 202 fathoms. Bottom gy. S. For. 
Plectrogenium nanum, Peristedion engyceros, IIoplichthys citrinus, Bembrops filifera, Pmcilop- 

setta hawaiiensis, Chascanopsetta prorigera, Dibranchum stellulrttus. 
Station 4081. Depth 202 to 220 fathoms. Bottom gy. 8. For. 

Chlorophthalmus proridens, Plectrogenium nanwri, Peristedion engyreros, IIoplichthys citrinus, 
pacilopsetta hawaiiensis. 

Station 4082. Depth 220 to 238 fathoms. Bottom gy. S. 
Chlorophthahnus proridens, Myctophnrn Abulatum, Setarches remiger, Plectrogenium nanum, 

Peristedion engyceroa, Pcrcilopsetta hawaiiensis. 
Station 4083. Depth 238 to 253 fathoms. Bottom gy. S. 

Periskdion engyceros, Pelecanichthys crolnenalis. 
Station 4084. Depth 253 to  267 fatho~ns. Hottom fne. gy. S. 

Synagrops argyrea, Chalinura ctenomelas. 
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Station 4085. Depth 267 to 283 fathoms. Bottorn S. Sh. 
Squalus mitsukurii, Argyripnus ephippiatus, Peristedion hians, Chalinura ctenomelns, Optonurus 

atherodon, Hymenocsephalus antrzeus, Malacocrplialus hawaiiensis. 
Station 4086. Depth 283 to 308 fathoms. Botton~ S. Sh. 

Chalinura ctenomelas, Optonurus atherodon, IIymenocephalus antraus, Matzocephalns acipen- 
serinus. 

Station 4087. Depth 308 to 306 fathoms. Bottom fne. gy. S. 
Chalinura ctenomelas, Optonurus at herodon, H ymenocephalus antrzus, Malacocephaltlus 

hawaiiensis. 
Station 4088. Depth 306 to 297 fathoms. Bottom frie. gy. S. 

Polyipnus nuttingi, Hymenocephalus antrzus, Chalinura ctrnornelaa, Ctelorhynchns aratruni, 
Matzeocephalua acipmserinus, Malaroc-ephalus hawaiiensis. 

Station 4089. Depth 297 to 304 fathoms. Bottom fne. gy. S. 
Polyipnus nuttingi, Ctlalinura cteno~nelas, Optonurns athrrodon, IIyrr~enoc*ephalns nntr;cns, 

Matzocephalus acaipennerinus, Malacocephalus hawaiiensis. 
Station 4090. Depth 304 to 308 fathoms. Bottom fne. gy. S. 

Promyllantor alcocki, Polyipnus nuttingi, Chalinura ctenomelas, Optonurus atherotlon, IIymeno- 
cephalus antrzus, Malacocephalus hawaiiensis. 

Station 4091. Depth 308 to 306 fathoms. Bottoln fne. gy. S. 
Polyipnus nuttingi, Optonurus atherotlon, Hymenocrphalu~ aritrrcus, Mat:c~oceplialns acipenscrinue. 

Shtion 4094. Depth 753 to 787 fatho~ns. Bottonr I)r. M. fne. S. Glob. 
Melanobranchus niicronema. 

Station 4096. Depth 272 to 286 fathoms. Botton~ fne. gy. S. 
Chlorophthalrnus proritlens, Malacocephalus hawaiiensi~, 1,ophiomus miacanthus, Malttlopsi~ 

mitrigera. 
Station 4097. Depth 286 fathoms. Bottom fne. gy. S. 

Polyipnus nuttingi, Chalinura ctenomelas, Optonnrus atherodon, Malacocephalns hawaiiensis, 
Pelesariichthys crumenalis, Malthopsis mitrigera. 

Station 4098. Depth 95 to 152 fathoms. Bottom co. S. For. R. 
Pontinus spilistins, Chrionema squamiceps. 

Station 4099. Depth 152 to 153 fathoms. Bottom fne. S. For. Sh. 
T:eniopsetta radula. 

Station 4101. Depth 143 to 122 fathoms. Bottom ro. S. Sh. For. 
Synodus kaianus, Champsodon fimbriatus, T:cniopxetta ra(lnla, Antic-itharns debilis, Plntophrya 

inernlis, Malthopsis jordani. 
Station 4102. Depth 122 to 182 fathome. Bottom fne. py. S. For. 

Synodus kaianus, Synagrops argyrea, Antigonia eos, Draconetta hawaiiensis, Twr~iopsetta ratlula, 
Platophrys inermis, Malthopsis jordani. 

Station 4103. Depth 132 to 141 fathoms. Bottom fne. gy. S. 
Hoplichthys citrinus, Txmiopsetta radula, Anticitharus del~ilis, I'latophrys iner~nis. 

Station 4104. Depth 141 to 123 fathoms. Bottom fne. gy. S. For. 
Synodus kaianus, Antigonia ens. 

Station 4105. Depth 314 to 335 fathoms. Bottom fne. co. S. For. 
Sternogtyx tliaphana, Hymenocephalns antr:eus. 

Station 4106. Depth 335 to 350 fathoms. Bottom fne. S. 
Diaphus adenomus, IIyn~enocephalu~ antr:eus, Trachonurus sentipellis. 

Station 4107. Depth 350 to 355 fathoms. Hottoni co. K. For. 
Argyropelecus heathi, Optonurus atherodon, Trat.honurus sentipellis. 

Station 4108. Depth 411 to 442 fathoms. Bottom co. S. For. 
Nannobrachium nigrurn, Cyclothone rliodadenia. 

Station 4109. Depth 442 to 449 fatlio~ns. Bottom (-0. S. For. 
Hynienocephalu~ aterrimus, Macrounis gibber, Ctclorliynchns doryssus, Trachonums aentipellis. 

Station 4110. Surface tow. 
Nannobrachium nigruni, Cyclothone canina, Sternoptyx diaphana. 
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Station 4111. Depth 460 to 470 fathoms. Bottonl fne. S. R. 
Sterrioptyx diaphana, Halosauropsis proboscidea. 

Station 4112. Depth 447 to433 fathoms. Bottom fne. S. 
Macrourus gibber, Cct.lorhynchus doryssus, Trachonurus sentipellis. 

Station 4113. Depth 433 to 395 fathorns. Bottom co. ofr. 8. 
hIacrourus gibber, Tracllonurus sentipellis. 

Station 4114. Depth 154 to 195 fatlioms. Hottonl co. 8. For. 
Hoplichthys citrinus, Syrriphurus undatus. 

Station 41 15. I)eptt~ 195 to 241 fathonrs. Bottom co. S. For. 
Clilorophthaln~uu proritlens, Polyn~ixia berndti, Periskdiori engyceros. 

Station 4116. Depth 241 to 282 fathoms. Bottoiil co. S. For. 
I'eristedion engyceros, Ctx~lorhymchus gladius. 

Station 4117. Depth 282 to 253 fathonis. Bottom co. S. For. 
Chlorophthalmus proridens, Diaphus chrysorhynchus (probably a t  surface), Peristedion engyceros, 

Chalirlura rtenomelas, Malacocepl~alus hawaiiensis, Lophiomus ~iiiacanthus, Malthopsiv 
niitrigera. 

Station 4120. Depth 167 to 216 fathoms. Bottonr co. S. F. 
Hoplirhtbys ritrinns, I'tucsilopsetta hawaiit>nsis, Sy~nphurus undatus. 

Station 4121. 1)epth 216 to 251 fathorns. Bottom co. S. For. R. 
I'olyipnus nuttingi, Argyripnus eptiippiatus. 

Station 4122. Depth 192 to 352 fathorns. Botton~ crs. co. 8. Sh. 
Leptocepllalus ccrlaoreus, Chlorophtha lm proridens, Cyttolr~itnus stelgis, Setarches remigw, 

I'eristedion hians, Chalinura ctenomelas, Optonurus atherodon, Iiyn~enocephalr~s striatulus, 
Ct~lortiynchus gladius, Cwlorliynclruu doryssus, Malthopsis  nitr rig era. 

Station a 2 3 .  Drpth 352 to 357 fathoms. Botto~n fne. gy. 8. M. 
Synapllobra~irhus I~rachyso~nus, Leptocephalus quoreus ,  Optonuruu atherodon. 

Stntiorl 4126. Depth 1278 to 743 fathoms. Bottoni gy. S. For. 
Cyclotlrone canina. 

Station 4128. Ileptli 68 to 90 fathoms. Hottoin cru. br. co. 8. For. 
Canthigaster cinctue, O~urus  sc-liauinslandi, Engyprosopon xenantlrns, Antennarius duesrns. 

Statiorl 4130. Dcpth 283 to 309 fathonis. liottom fne. gy. S. 
l'eristetlion hians, Chalinura ctenomelas, Optonurus atherodon, Ctulorlryncl~us gladius, Malacoceph- 

alus hawaiiensis, Malthopsis mitrigera. 
Station 4132. Depth 257 to 312 fathorns. Bottour fne. gy. S. M. 

Clrlorophthal~rrus proridenu, St~brches rt~~niger, Plectro)geniu~n rianuln, Perivtetlion l~ians, I'eriste- 
dion engyceros, Ccclorhynchus gladius, 1,ophiornus n~iac~antlrus, hlalt1io~)sis mitrigera. 

Station 4133. Dcpth 165 to 41 fathorns. Bottorn fne. gy. 6. R. 
IIrlicolenuu rufescene, Engypmsopon xrnandrus. 

Station 4131. Depth 324 to 225 fatlio~ns. Bottonr fne. co. vol. S. 
Polyipnus nattingi, Stethopristeu eos, l'erimtedion lliana, Clialiirurn cte~lonlelas, Malacocepl~alus 

hawaiierrsis. 
Station 4136. 1)eptlr 294 to 352 fathoms. Bottom fne. co. 8. 

I,el)toceplralus tqclorcus, l'rristedion hians, 
station 4137. Depth 411 to 476 fathorns. Bottoni co. vol. S. For. R. 

Synaphol)rancIi~~s bracliysonius, Neosc.opelus nlacrolepidotus, Optonnrus atl~erodon, Hy~neno- 
c.epha111s aterrinlum, Macrorirus propinquus, Macrourus gibber. 

Stittion 4138. Depth 438 to 476 fathoms. Bottonl fne. br. S. R. 
1Ialosaurol)sis prol)oscidea. 

Station 4139. Depth 512 to 339 fathonls. Bottoul fne. gy. 8. R. 
Optonurus ittherodon, IIyn~e~iocephalns aterri~nus, Macrourns gibber. 

Station 4140. Depth 339 to 437 fathonis. Botto~rl frle. gy. 5. 
IIylnrnocephalns antr:cns, IIymmocar~plialuu aterrinius. 

Statiori 4141. 1)eptll 437 to 632 fathoms. Bottoni vol. S. For. 
Cyclothone canina, Halosauropsis verticalis, Ciadonlus bowerui, Macrourus gibber, Marrourus obli- 

quatus. 
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Station 4142. Depth 632 to 881 fathonls. Botto~ri crs. nlang. S. R. 
Melamphaes unicornis. 

Station 4145. Surface tow. 
Centrobranchus charocepllalus, Centrobrarichns gracilicaudus, Myctophurn margaritaturn, Nyo- 

tophorn hraueri, Myctophurn everrnanni, 1)asy~copelus spinosus, Daayscopelus pristilepis. 
Station 4147. Depth 26 fathoms. Bottom Co. Corln. 

Stephanolepis mpilosomus. 
Station 4148. Depth 26 to 33 fathon~s. Rotto111 co. S. For. 

Stephanolepis spilosornus. 
Station 4149. Depth 33 to 71 fathoms. Hottorll Co. Corln. 

Pegasus papilio. 
Station 4151. Depth 871 to 313 fathoms. Uottorii fne. co. S. For. St. 

Catrllus spongiceps, Nematoprora polygonifera, ISathypterois antennatos, Ilalosariropds verticalis, 
Gadomus bowersi. 

Station 4154. Depth 63G to 850 fathoms. Bottonl fne. wll. S. 
Cyclothone canina, Sternoptyx diaphana. 

Station 4155. Depth 1,164 to 1,594 fathoms. Botto~li glob. Oz. 
Caulolepis longidens, Sternoptyx diaphana. 

Station 4157. Depth 762 to 1,000 fathoms. Bottolll wll. M. h r .  R. 
Serrivorrler beanii. 

Station 4158. Depth 20 to 30 fathoms. Uottorn co. Corlri. 
Synotlus variuu, Osurus sctlauinslandi. 

Statio11 4163. Depth 24 to 40 fathoms. Bottorn co. 8. P. Sh. 
Cantliariries sanclvichensis. 

Station 4164. Depth 40 to 56 fatho~ns. Bottorl~ (-0. S. P. 811. 
Pegamu~ papilio. 

Station 4166. Depth 293 to 800 fathoms. Bottom co. 8. For. R. 
Synaphobranchns brnchysomns, Weoscopelus macrolepidotus, Steroptyx diaphana, Hyn~enocepha- 

]us aterrimus, Macrourus gibber. 
Station 4167. Depth 18 to 20 fathoms. Hotton1 co. 8. 

Stephanolepis spilosomus. 
Ststion 4176. Depth 672 to 537 fattiorriu. Bottom gy. S. >l. For. 

Stemonidiuln hppornelas, Collybus drachnle. 
Station 4180. Depth 426 to 417 fathoms. Bottom 1'. Glob. 13. 

Cyclothone canina, Hy~nenoc*ephalus aterrimus. 
Station 4183. Depth 967 to 1,067 fathoms. Bottorrl fue. gy. 8. Glob. 

Chimara purpurescens, Serrivorrler beanii. 
Station 4185. Depth 1,000 to 1,314 fathoms. Bottom gy. 8. M. For. 

Bathypterois antennatus, Antirl~ora ~ ~ ~ i c r o l e l ~ i s ,  TvIacrourus longicirrhus. 
Station 4188. Surface tow. 

Centrobranchus chwrocephalu~, Myctophum ~ilargaritatum. 
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111. THE COMMERCIAI, FISHERIES.OF THE HAWAIIAN IS1,ANDS. 

nu JOHN N. CORR, 
Accent of the (Inited Slnte.~ Fish Commissiott . 

INTRODUCTION. 

On May 1, 1901, the writer was detailed to accompany the party which was to 
make an investigation of the fishes and fisheries of tho EIawaiian Islands under the 
direction of Dr. David Starr Jordan and Dr. Barton Warren Evermann, in order to 
make a thorough canvkss of not only the present condition of the commercial fisheries 
of the islands, but also of their past history and "the changes in the method*, extent, 
and character of the fisheries in historic times, as shown by records or traditions, 
particularly since the coming of Americans, Europeans, and Asiatics." The history 
of fishery legislation and the possibility of in~provements in the present laws were 
among the questions which received careful consideration. 

These inquiries occupied r t  period of three months, during which all of the lnrgcr 
inhabited islands were visited. All nvai1at)le official and private documents, news- 
papers, and publications relating to the islands were perused, and oral statements 
were gathered from the older fishermen and others conversant with the subjects in 
question. 

Commercial fishing is prosecuted on the islands of Oahu, Hawaii, Maui, Molokai, 
Kauai, Lanai, and Niihau. It is also carried on about some of the smaller islands of 
the group, hut by fishern~cn from those above named. Tho fisheries are of consider- 
able importance now, and could easily be expanded if the proper effosts and attention 
were given to them. 

At present but little deep-sea fishing is done, nlthough this could he made a very 
profitable industry. Some of the hest grounds are otf the consts of Molokai, and 
quite a fleet of Japanese boats from Honolulu resort thither. They nsually leave on 
Monday and return on Friday or Saturday. 

At varions places around the islands sponges of a fair quality have been picked 
up on the beaches, where they had been cast up by storms. The writer secbureti t~ 

few specimens a t  Oahu and Hawaii and found them of an inferior grade. hut still 
marketable. I t  is probable that 1)nt few of the better quality of sponges would be 
washed ashore, as they would be too firmly attached to the bottom. 

The bubonic plague broke out in IIonolulu in LIcceml)er, 1899, and lasted several 
months, proving a serious detriment to the sale, of fresh fishery products while it 
lasted, as many persons thought that the disease might be transmitted in this way. 

717 
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FISHERMEN. 

Owing to their location between the continents of Asia and America, the islands 
have heen securing recruits from each direction as well as from the numerous islands 
to the south. Europe, too, has furnished irnrnigrants, until a t  present the islandb 
present qclite a cosmopolitan appearance. An idea of the extent of this admixture 
m:1y he gained from the fact that public notices in the fish markets and other places 
are usually printed in five languages-English, Hawaiian, Chinese, Japanese, and 
Po~.tuguese. 

In numhers the native Hawaiian fishermen surpass all the others combinctf, but 
this is partly hecauxc so many women and children engage in the hand fishery for 
octopus, alg:~, etc., and these have been counted in the total. Sorrie of the natives 
are :kt the head of quite important fisheries, and for many ycars held s rnonopoly of 
the industry, but more recently the Japanese have been engaging in it in large num- 
bers and now occupy second place. The natives fish spasmodically, as n rule, while 
the Japtnesc give to i t  their whole time and attention, and as a result arc profiting 
much more. They are especially numerous on Oahu and Hawaii, most of then1 being 
engaged in deep-sea line fishing, which they vil-tually monopolize. They have 
several con~panics at  Honolulu, Lahaina, and IIilo, and in this way controI certain 
features of the fishing industry, thus enhancing the cost of the products to the 
general public. 

Only six Americans have a direct connection with the fisheries, and they princi- 
pally as managern of the large fishery rights on Kauni and Maui. The few Chinew 
fishermen confine themselves to the fisheries inimediately along the shores. A few 
year3 ago they began leasing the fish ponds still in use on most of the islands, :~nd 
now have practically a ~nonopoly of this part of the industry. They also quite gen- 
crnlly control the selling of fish in the markets. A number of South Sea Islanders, 
mainly from the Gilbert, Caroline, and Marquesas islands, are engaged in tishing, 
priricipally a t  Horiolulu and Ltthaina. They are more iridlistrious in this 1)usintss 
than the natives arid are quite expert. They are the principt~l users of fish baskets. 
The Portuguese are not largely engaged in fishing. The Italians have made some 
efforts in thin pursuit, but none are now thus employed. 

LAY OF THE FISHERMEN. 

The native fishermen usually make an equal division of the fish taken, or of the 
proceeds, among all engaged in it. In a few instances they are hired and pikid 
regular wages. 

At Hilo, on Hawaii, in the gill-net and line fisheries the Japanese work on the 
following 1)asis: The owner of the boat furnishes thc lines, nets, etc., and talres 22 
per cent of the gross proceeds. The balance is then divided eqlially among the owner 
and others who participate in the fishery. Should the owner not go out in the 1)o:lt 
hc does not get anything in the final division. 

In the seine fishery a t  Hilo the owner of the boat and net receives from 30 to 35 
per cent of the gross proceeds, this being regulated by the size of the net and boat, 
while the l)alt~nce is divided equally among the fishermen, the owner, if he accBonl- 
panien them, receiving his share with the rest. When the fishermen work on salary 
they receive $15 per month, with their boartl ancl lodging. 



COMMERCIAL FISHERINS OF THE HAWAIIAN ISLANDS. 719 

At IIonolulu, anlong the .Japanese fishermen, the owner of a boat used in the 
tisheries takes 15 per cent of t,he gross proc~ocds, the rest being divided eq~ially 
n~nong the fishermen. 'l'hca owner of tlin I)o:it supplies ixverything ex(-ept food, and 
genertilly accomp:lnies the boat arid gets his regular share with the others. 

BOATS. 

Cf~t/o(~s.-The native IIawaiianr in fishing i~se c:inoes ex~111siv~ly. S o m ~  of these, 
parti~111:1rIy the old(\t- ones, :we vet-y \ ' I : L I I ~ S O ~ I ~ ~  in dcsign :~nd ~orI ;~n:~nship ,  the 
old-tirncb nativr. boat I)riildet.ri llr~ving I ) c ( ~ I I  es~~e~~i:iI1y oxpert. 'I'hp prehent g ~ ~ ~ ~ r : t t i o l i  
has s:ttllg detc.rioratcd, how ere^., :lritl the. ~ R I I O C H  tilade now by 11ativc.s rzircly  how 
very 1nt1c.h sltill. 

Th11 I~ody of the canoe. is usu:llly hollowc~d o11t of the trunk of :L kos trcc (ilctrcia 
k*oa), whi(.l-I :tvrr:tges fro111 50 to 60  f r r t  in Irc~iglit. This t>n~c, forlucrly cl~iitc. cLonimon, 
is now t*:~t,hrr sc:u.c.cb, owing to tho cxc.c~ssivc. tlenirtntls ni:ldc upon the sr11,ply for 
canoe 1)tiilding tind 0tht.r pru.poscs. 11ftc.1- thc. t r t ~  h:~s 1)een cwt down a11t1 tlicl 
1)rancht.s stripped OW, thc. trtu~lc is cut to tlrc. t1chirc.d length and roughly licwn into 
s11t~p0, the11 I)ro~ight ~ O W I I  to t,l1(1 S I I O I ' ~ ~ ,  \vI~c~r(~ t l r ~  til~t~l to~~oht's : L ~ P  givtvi. Afttar 
the 1)od.y of tl-lr? ca:lnoc is tinislied :t rim :ll)out Ci inc.hrs i n  hright is f~st~cncd to the 
upper pttrt by Ilieans of woodcxn riiiils. 'I'he holri (Oc.hl.osi(~ w r i ~ t i ' / ~ ~ i c ~ ~ ~ ~ ~ x , : \ . ) ,  :I trce 
fro111 6 to 1% feet in hciglit, is prc.f(.r~.cbtl for this purpose, 1111t the :tlinke:~ (l,')hc~/~ 
c~l(rlic,r*), a t r ~ c  20 to 30 f e ~ t  i l l  h ~ i g l ~ t ,  is holil~tiln(~s I I S C ~ .  

1'l:~c.h canoe is fitted with :HI outl.iggcl., nit~dr 1)). I:y-ing two long, slcnder poles, 
slightly c.11rvcd at  onc cnd, acbl.oss thcl c:u~oc :bl)ot~t o ~ i c ~ - f o u ~ ~ t l ~  w:ty front crlcli c ~ d  of 
the l~tttchr, :md so ai-r:triged tlwt on on(> side t h ~ y  extend :I few in(~li(~s 0v(>1' ~ I I P  side, 
wl~ilo on thcl o t l ~ ~ r ,  whchrc thcy :trcl cb~t~*vcld, tl~cly run out, from t i  to X fret. 'I'htlstt 
polrs :ire firnlly Is~she(i to the 1)ody of tlicx c:inot\ \\~11~r11 t l~ey  CI-OHS it, with htout twine. 
A sapling :tl)out 12 fcct long :tnd 6 itrc.11r.s i n  tli:i~nc>trr is then 11thl1ed to the under sidc 
of these poles near the extreme ericls, lying p:lr:tllcl to tlic. Imdy of the c:inoe and 
extending slightly beyond the cbross po1c.s :tt each ~ n d .  Thcl tviliwili (l!'r:,/thrsi)rtr 
t~,nno.ylr)~r)),a), a troe 20 to 25 feet in l~tbiglit, is gc~r~en~lly crnploycd in constt-ncting 
the outrigger, the. o1)jec.t of which is to 1)alanc.c the c.anocX, \vhicli is very n:trl.ow. 
With ordinary c:lt-cb it is ahnost irtipossil)l(~ to cnpsizcl :t ch:lnoc? fitted wit11 1111 o~ltrigger. 
'rhc natives 111:lkc long jo~tl.ncys in them, frcclucntly i n  cluitc~ storniy wcathcr. 

An ordinary c:tnoe for one pcrsol~ w o ~ ~ l d  hc :~l)out IS f c ~ t  long  nil nl)out 17 
inchen witlc, whilca a three.-.icatc>d c:tnocl uroultl :lvc~rrtgn :3:3 frc%t i n  length :tnd 81 inches 
in width. 

'l'ho p:~ddlc has :L long, slc11dt.1. hn~idlc, usu:111y a1)011t 46 irr(*lit\s i n  lcngth, with : ~ n  
ol~long I)lnda :~hout 83 inc1ic.s long 11.y 138 incl~tv wi(h3. Thih wood of t,ht: pnihi trcc is 
f l*ecl~(>~~t, ly uscd, r~pecir~lly on I Irtw~tii, in 111:~l<ing tlw ordil~:iry p:tddlcs, \vllilo tilt? wood 
of the koni~l (Amcbin konicr) is gc~ni~rslly nsc.ti in the n i : ~ ~ i ~ f c t c  of the f:lncy ones. 

Tlic South S C ~ L  1hl:lnders on tllr 1I:iw:lii:tn Is1:trids IISP :L sliglrtly differcl~t arrange- 
ment of the outrigger. At tllr cxritls of t l ~ r  cross polrs short forked sticks tire lashed 
with the closed ptwt of the fork upwtirtl. 'I'hc long sapling is thcll Irbshetl to tho lower 
ends of the forks, but docs not enter tllc V-sh:y)(d ol)t.nings. It does not appear to 
1)c as effectivt? tln armngclnent w the onc. previously dcscl.il)cd. 

Sonic of the canoes use sails, but niost of then1 depend upon their paddles for 
niotive power. 

F. C. H. 1903. I't. 2-10 
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During the aku (ocean bonito) fishing season two canoe owners frequently corn- 
bine forces. In that event the outriggers are removed from the canoes, which are 
placed parallel to each other a t  a distance of about 6 feet, and held in position by two 
crosspieces rclnriing from canoe to canoe at about one-third of the length from each 
end and firmly lashed. The sail is operated in only one of the canoes. At  Kona, 
Hawaii, is a canoe in the bottom of which is inserted a square piece of thick glass, so 
that the fisherman can locate the bottorn fishes arid hee (octopus) as he slowly paddles 
along. 

Sa/rbpu?ts.-The Japanese use the sampan, a style of boat in general vogue in 
Japan. I t  is c-lumsy and awkward-looking, and a poor sailer, although very sea- 
worthy. Such :t boat to I)e operated by two men is usually about 20 feet in length 
over all, w.ith about 6 feet on the keel. The beam is usually about 4 feet 5 inches, 
while the depch averages 20 inches. The sampans are made of pine. Their   no st 
peculiar feature is an overhanging, ptrtly inclo~ed stern, about feet wide, in which 
the rudder is worked. The gunwale, from the bow for about two-thirds of the length 
on each side, overharigs nearly 12 in(-hes, arid there is a plank ahout 6 inches in 
ht:ight extending above it. I n  thc bow is a Ii11.ge cubhy-hole raisod even with the 
top, in which fishing lines, sails, etc., :we stort?d when not in use. In  the center are 
rthoot 8 cornpart~nents -4 on a hide-12 to 15 inches deep, with plugs which can be 
pulled out in order to ttllow the ent~-:ince of water. thus making live wells. These 
small holes-about (i inches long by 3 inches wide-arc crossed with small twigs or 
wire netting to keep the fish from escaping. 

Sculling from the stern is the nlethotl invariably used by the Japanese. The oar, 
which is about 13 feet long, is lashed to a handle about 6 feet in length. This gives 
the oar a slight angle, which makes sculling inuch easier than with one solid piece. 
On the handle is a pin, over which a rope is slipped, holding the scull down to a 
uniform height while it is being worked. The sweep of the stock at the hand end is 
nearly 2 feet. The fibherrnan, plantirig his left foot on an inclined board, sways his 
arms arid body at ri'ght angles to the boat. 

The small sampans cost about $75 to $80, without sails; the largent cost about 
$150. The sails for the smaller ones average al~out $7 per boat, and for the largest 
ones about $15. Quite large sampans, with crews of from 4 to 6 men, are employed 
in the deep-sea line fishing off Molokai. 

WILa7e7,ont,o.-A few whaleboats are used in the fisheries of certain of the islands, 
principally by the Chinese. These are of the regulation whaleboat pattern, and have 
evidently been modeled after boats left behind t)y the whalers who used to frequent the 
islands. They average about 25 feet in length, 5+ feet in width, 26 inches deep, and 
are sharp a t  both ends. They cost about $125 each. 

Ro7ul~outs.-These are of all sixes and shapes, from a small, rectangular pine-hoard 
boat, worth $2 or $3, to a handsonie, well-built boat c,osting$25. They are used princi- 
pally in the rivers, fish ponds, and srnall bays, where the water is smooth. 

8ccms.-A few scbows are employed in  the seine fisheries on Oahu, and are of a 
rough, cheap character which requires no description. 

S&ne7,out,~.-These are of very much the same pattern as the best rowboats, only 
larger and more valuable. 
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APPARATUS AND METHODS O F  FISHING. 

Owing to the proxin~ity of the sea to :tll of the hal)itable portions of the islands, 
and the natural dependence of the people upon thtx products ol)tained from it for a 
considerable part of their sustenuticc, thc nr~tivcs et~rly developed into expert fisher- 
Inen and fisherwonten, :itid us time went on g~.:~clually evolved nrwcr and more effehive 
forms of appar:~tus to take tlle placc of 01. to aid the more primitive forms. The 
advent of foreigners hastencd this dcvclopmcnt by the introduction of appliances in 
use in their own countries :ind heretofore unknown in the islttnds. The earlier 
Arnerican settlers, cor~~irig :is they did principally from New E:upland, where fishing 
had bccn hroaght to a higher state of perfection tli:tn elsc~wherr in  the Unitrd States, 
were especially helpfi~l in this regard. 

I t  has been the t?tldeuvor to givc :th c+oniplete a list a s  1)ossiblc of the forms of 
npparatus i n  use, togetlicr with the niethods of operatirig tllon~. Since ri1:iny forms 
bear native ntmlcs, while otllcrs httvo tialllcs different from those I)y which they are 
aorr~lnonly known on the ~ni~inlarlci, every possi1)lo effort was ni:tdc to sco each form :tnti 

witnes~ the tnethodh of ol)c.ration. Where thin cxould not be done the statelrlents of 
reliable fishermen and others were taken. 

At I-Iilo the large seines used on tlic: I)c>:tcl~ :ivcmgc 850 feet in length, with b:~g 
7 feet dcep, :~nd 111csh of 0x1~-half inch. The wings a~1~1*:1ge 4 feet i n  dcpth nr~d have 
a rricsh of 1 inch. 'I'hcy :tre uau:tlly 11i:itlo fl*or~i No. ! I  to No. 8 cotton twitit?. 

On 31~11i s c i n ~ s  150 f~( : t  long, Y to 12 feet tle(y), wit11 1$ incl~ ~ilesh, :Ire used. They 
have no bay, ttrid scvcr:il of tllchnl :tre oftan lacod togother :tnd ~xscd ;is one net. They 
are usually hauled up on the sllora, 

At Pearl IIarl~or, 0 ~ 1 1 1 1 ,  the Chinese ube wl~itt is pr:tctiCnlly :L purse seine, 50 
fathoms long and 20 fathoms dcep, with a r~lesll of 1 inch in the center and l a  inches 
in the wings. The bottoni of the net llns rit~gs, with a ropc running throbgh them. 
After the fish are surrounded tho lower line is pulled up k)y the fishenlien. The 
1)ottom comes up together, thus for~riitig ti bag or purse on encbll hide, :ind this is 
pulled in until tlie fish ttro 1111 in a snlnll bag on each sido of tho boat, whence they 
are dippcd, out by means of small scoop nets. 

The bait seines average from 10 to ti0 y:lrds in length, with one-half incsh lnesli 
or less. They arc quite generrtlly usctl I)y :t11 c.1~sscs of line tishcrrntln in sclcnring 
their bait. No. 3 cotton twinc is generally nscd in the lnar~ufacture of these seines. 

Gill 11ets are :t 1)op~I:~r for111 of f~~l)nr:ktlls i n  tllo tisherics a t  tho present tinlc. 
Thoy  re either set or liaulcd; r:rrrly, if ever, driftctl. WTben set tlioy ;Lr(? gellorlil]y 
stretched, a t  high titic, across the slidlow opcnings i l l  thr c.or:~l rctefs. As tho tide 
goes out thc fish rush for these openings and l)eco~uc c~n~t~c~s l~ed  in  the 11c:t. The 
fisllerrrlen tire on the se~wtird side of tho nct :tnd p:iss to and fro, ren~oving the fish 
as fast as caught. This fishing is atrricd on n t  night, arid thc nets are of varying 
lengths and depths, according to tho locality. 
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Irr fishing :~rorrud clr~htors of rocks tllc 11:~tivcs pcncmlly surl.ound the rocke 
with a gill n ~ t ,  wIiic.11 i.s Ir~ld to tlw 1)ottoni by n le~ns  of leads or pehhles attached 
to the lower line, wliilc the upl)cr linr is srlpported :tt the surface by pieces of wood 
of tlit> hau (/l;h;.v(*,~,s f ; / ; / / ~ ,  ttqv) : ~ t i t t  Icuk~~i (~t/ct~ra;t,~v t /~ i /ohu) ,  wliich are very light. 
The fishermen dive down to thch I)ottoni, inhid(. of the net, and drive the fihhe.i from 
the crevic~eq of thc rocks, to I)e (~nnlt~shecl :IS they dart away in :dl directions. In 
thiq kind of fishirlp nets :tl)out 55 fcct in length and 7 feet deep rlre used, two or 
more nets being I:~ctd togethcr if greater length is clesi~*ed. 

( f i l l  nets arth :dso useti :lt tinlc.; alorrg th(1 heaches on the leeward side of the 
islttrids, where tllr. hurf is not he;ivy, the swnw :is srines. 'I'wo I I I C I ~  take liold of one 
end of R long nc>t :~ntl wntlc out f ron~  thc sliorcx i l l  a str:~iglit line for R c.onsiderablc 
tlihbnce. The 1:tnd end o f  the nct is trcld hy :L Irr:Ln on thr. l)e:~(~h. After they have 
pone out :L huflicicnt dista~rc.c., thc two rrlen II~:L~<<> a big S W P ( > ~  to OIIC s i d ~  and tl161i 
1x111 ttrclir entl of the net to shorcb :L short dist:~rlcc fro111 the other 1n:tn. The net is 
then c:wefully drawn in ,  likc a Il:u~l-hc~irrc, uritil it csolnes out 011 the t)each, fish and 
I .  'Shehe 11c.ts :LIT r~su:~Ily 20 fathoms in  Icngtl~, $1 focxt declp, witli %inch n~ehh, and 
:LIT fitted with 1c:~d.r ~ n t l  co~'ks. Sever:~I of the111 :LIT risually joined together. No 
t)oats arc enl1)loycd in thib n~odc of fishing. 

111 fishirlg for 111:~ ((&r:~wfish) t h ~  S:LIIIC htyl(1 o f  net, with n 7-inch mesh, is frecluerrtly 
set :~~-ourrcl :L rock or clt~ster of roc.ks i n  tltt. c ~ ~ r l y  c\olring and allowed to remain 
tllere ull 1lig11t. .is t h ~  111:~ (-onle out to f (~v1 (1111'ing thv night they I)cacortle entangled 
i n  tlrc nicsllc~s of the. t3c.t. Another rnetliotl is to join :l ~rrrr~ibcr of nets togetlier, 
putting in the ctntrr  the 11c.t with t l ~ c  s111:tllcst ~ncsh. 'I'hrsc :&re tlrcn pl:~ced on two 
(+&noes, which nl-c rowc.d to the usual tishing ground, whic.11 is penerrtlly not far from 
the stlore. One rlip~r st:l~rds upright in ordcr to see the sc.hools of fish rriore clearly. 
As soon : ~ h  ti ~(.hooI 11;~s I)chen sighted thc I)o:~ts :we p:iddlctl to se:~wa~.d of i t  and the11 
in opposite tlirec.tions, the. nets \)cirig p:~jd out :is t l l ~ y  go. After thrlh sweeping 
sonic. dishnc.e the I)o:~ts return to shore, ~ I I ( ~ I I  t h ~  nr.t is Iiaulcd i n  :~nd the rarionq 
scctionh rerrlov~tl, lilte :L s(>ine, until t h ~  f i n ~ - ~ i ~ ~ s I r c ~ ( i  1):trt is :~l)out 50 feet from the 
I)cach. The  fi*hcrmrn thcn splinp inlo the w:~tc.r :ultl tlr:~w thcl two ends together, 
1n:rking :L circle, which is further c o t ~ t ~ * i ~ c # t ~ d  1). ~.rrrroving 11101-c se(btions fro111 the 
ends of the net, until tlir. fish r11.1. incloset1 i r r  the tincl-meshrtl l)o~.tion. At  certain 
fihheries the net is then :~nc.ho~.c.tl :~nd the fish allowt d to renrtritl i n  it until they :ire 
w:rntc>d for shil)rnclnt, wht.11 the!: arc. reniovctl l)y rnc~:lns of :L small seine, swept 
around inside of this irnproviscd l)ountl; :iritl when the fish h:~ve t)oen l)agge(l i n  this 
they a1.c reniovtxi t)y stri:ill dip net>. 'I'hr pl-incipnl spc.cirs tnkrw :we tlic oio (lady 
fish, kula (hog-fish). neriuc (I-udder-tisli), : ~ r i c l  1:lrgc :iwii-k:~l:~nroho (n~ilk-tihh). 

111 a v:~~.intiorr of this rrrcthod the I)o:~t s c:lrry t,he nc+ i n  a circle, oor boat pass- 
ing witllin the c.orirw of thr otticlr whc.11 they niort, nntl c.ontirruing rlrrtil there is a 
(boil of nc.tting :~rourrtl the. tish. 'I'h(l Ijrll.pose of this is to irrsure the c.apture of the 
fish i n  outcr ririgs of t h ~  coil i f  thcy csc.:ipc the inner ones, and when the tr:tp hwq 
h e n  thus set the fisllerttlcn jrruil) ititlo the innclr circblr,  rid, hy tbeating the w:~tc.r 
with their c.:tnoc polcs, frighte~r the fish into tlrc nckt., whel-r they RI-c enmeshed. 

Sonieti1nc.h the not is tl~.opped in a hnlf eircl(., with a Inan : ~ t  each end to hold i t  
thus. Other tisherrnc.11 thcn lnake :L wide swcep to the opposite side of tlrv opning,  
from whence they advance, beating thc water violently with their arms to drive the 
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fish toward the net. When the beater:, have approac.l~cd sutfic~icntly n a r ,  the rnen 
holdir~g the cnds of the ncbt advar1c.e tow:trtl c:lch other, and when they meet, with 
the help of all the fisherrnc~n, the circle i h  g,rl':tdll:tlly r ~ ~ d i ~ c c d  its the net is hauled in 
and sec~tior~ after sec.tioti r.c~tuovt~tl. 'l'hc fish whic.11 11:tve l)cc-onio cnr~it~sllcd :we t ~ k c n  
out of each sec.tion :ts it ( h o ~ ~ i ~ s  in. ttt~cl W I ~ C I I  thc i l i n ~ r  circlt: is hrrutll 6rtough the fish- 
errnen rrniove wit11 clip nctr t11o.se whicl~ 111-c riot cnnieshctl. 'Uhis r~ietl~od i h  practicvd 
by eithcr day or ~ ~ i g h t .  

In fishing for i~kule unusunlly long nrtn :&re freclut~ntly eniploged, soulr used : k t  

IIilo I~eirig YO8 fatharus long, 4 fattio~~ir deep, witti ~ncsh of four inches. 'l'tirse arc 
ruadtl of No. 12 linen twine and are worth ahout $100 each. Most of the nets, how- 
ever, are of :tho~it on(\-h:ilf the :tl)ovc diriierisio~~s a~rd nro worth about $30 cach. 

On Hawaii a luarl is posted on :L high 1):ink to wcttch thc nrovcnic~nts of the 
school of akule (gogglo~.), whicuh, owing to thth color of tho fish, loolts like IL red 
bank, and is 11101'~ plainly visil)lc fro111 this 01ev:~t('d poqition thiul fro111 the canoes. 
This lookout i, provided with :t flag in ettch hnnd, with whicli he dir(3cts the niovct- 
ments of the fishcnncn in l ia~~dling tllc net. 

Nearly all ttie seinc and gill tictts are barkcci I~efore Ileing used, to prevent rot- 
ting. For this purpose tfltt bark of thv ko:t tree is nscld, Ijeirtg pounded zrp sonle- 
what fine and put in a tttnli of water to renlain for. two wtwks, after which the watcr 
is drawn off and the nets slowly run through it. 

111 drying the riets a nletllod iutrod~xcecl from China is crnployed ut several 
l'laces, particularly Hilo. 'I'hrougho~tt ari open tield are plt~ntcd it r111111ber of slender 
poles :t\)out 12 fcct in  liright, ~ l l d  :it the top of e:tcli is rr:~ilcc\ :I c*ro.;spicce of wood 
ahout 3 ftlct in Irrigtll, ~vliicli is supported I)y two s l~or t  pieces rti~lning fro111 the 
pole to the outer end.: of tllc cro.;hl)ic.cr. I1:~rgc. llooks arc titt:ic.lred to the cnds of 
the c.ro.ispicc.t\s. A hliort l)ic>('e of ~'opc is slritig over. c.:icli of tlic I~ooks, :rnd when 
the net is ready for d~.ying it is :~tt:~chc~tl to O I I ~ :  chnd of this r'opta, pull(~i  up safli- 
ciently to c+lea~. the gronrltl, :tnd held in this pohitioli 1)y tying the frcle enit of the 
rope to the pole c-In3e to tlic ground. This proc.(vl[lrc: ulho facilitntcs the repairing 
of netr. 

liAO NETS. 

13ag nets are risetl on :dl of t 1 1 ~  ihlantls, i~nd ii1.C tlltb 111orlt ( 'o~~irr~on for111 of :tppi- 
ratus. They are of :dl hizcs ~ r ~ d  stgI(~s, :~vc~or(ling to tjic 1):~rtic111:1r s1)eci~.s the 
firhermcn are scekirlg tint1 the condition of the ti51iing grolulcl. 

Srvrral of the more ituporhtttt fisheries : ~ r c  corlti~ic*tt:cl witti I):ig t~cth. At  liahului, 
Maui, there ih  in use a llct 180 fttthon~s IUIIK, with ~.opc.s 250 fathorn.: lor~g or1 e:u*t~ 
hide. It is rn:tdc\ of co t t~ t l  t~vinc:, arid tho wings J I : L ~ c ~  :L I ) ICSII  of 4 in(-h~ls, the ccv~ter 
1 ill&. The rrcbt is ol)c.l.;~tcd fro111 the shorc? by r i i t > : i ~ ~ h  of two 11 indl:~sst~s. lVh('li 
tlrawri near the sl1ol.e :L I ) : q  15 feet wide, 17 feet high, ~ L I I ~  35 f(k1.t lot~g, with ~rrcslit*s 
I to I$ inc.trc.s, is :~ttac*hc1cl to the c.~rltcl. of the nct, iind tho l:ittc'~. iinl;iccd :tt tliis poilit 
arid the erids drawn 1)ac.k to tilt. sides of the I)ng, thih work k)cilig ctor~t? by divers. 
If there is only a srriall haul the bag is dl-tiwn dir(xctly up on the be:wh. If nlally 
fish have bethn t :~ke~i,  the ]):kg is pl:~(~>ci i n  ti C:LILOC, tliv rap(' : ~ t  the bottom of the 
I)ag unlaced, t~nd the fibh allowed t o  f:tll illto the 1)o:lt. 

The bag net in general use is : ~ l ~ o u t  20 frvt in drptli in the bag., 12 feet wide at 
the mouth, and runs to a point. Wings t~boilt 30 f ~ e t  ill Irngth and ahout 5 feet 
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deep, with meshes of three-fourths to 1 inch, arc :ttt:iched to each side of the inouth 
of the bag. F1o:lts rn:~dc frorii wood of the hnrl tree, which ih very light, arc, strung 
along the upper line of the wings :tnd tlie I ) : L ~ ,  arid 1e:~ds :tre :ttt:tched to the hottom 
line. The end of the t):~g is gcner:tlly open when on shorc~, but is tied with :L piece 
of twine before 'ljeing put ovel*l)oard; the f ih l i  ttrc rcrnoved fl-olrl tllc? bag nt this end. 
The nets zt1.e 111:~de of n~:~nila hemp, whicli c.o.sts $1.22 per pound, :ind !) pounds are 
required to make a net of the al~ovc dilnt.nhions. Cotton twine :tlw is used at times. 
Sections of rope fro111 15 to 20 fatho~us i n  length, fastened together with hook :~nd 
loop, and having the dried Icxaves of thcl ki pl:int br:ticlcd on tht>ul by the stenis, the 
blacle ends of the 1e:tvt.s hanging looihe and f re?, :ire. twlicn out alollg with the net. 
The sections of rope aro joiriecl together, and rileti tilting 11old of c:lch c ~ i d  and ~noving 
in opposite dil-ections begin to n1:~lte a sweeping circle. Otlichrs follow to keep the 
rope near the bottorii, ant1 whcn it ~tttch(1s on rocks or coral (live down and release it. 
When the rrlen holding the ends of the line meet, one hteps over the line of the other, 
and so they lieep on going round and rouriil, gr:~du:~lly ~i:lrrowing the circle until it 
has becolne suficiently small. In  the mcantinie the variou.; sectiorls of rope not 
needed arc unhooked piwe ljy piece :trltl :~Ilowed to float on the sllrf:~c.e. The bag 
net is then taken out of the canoe and :~tt:tc.lic~d to the cntls of two of the sections. 
The rnen continue narrowing the circle llntil the fish : i l ~  :~11 (lriven into the bag, which 
is then closctl up, lifted into a c:inoe l)~.onght up for the purpose, the string holding 
the point of the bag untied, and the fish allowed to drop into the 1)ottotn of the bo:tt. 

A variation of the above net, 11r1t on a 1:~l-ger hc:~le, has b e t ~ ~ i  i11ventt.d by MI.. E. 11. 
Bailey, of Kahului, Maui. A smooth spot of bottom, insidr of the rcef, i n  a fairly 
shallow place, is ~clected for placing the net, which is the s:irne as described :tbove, 
except that it h:ts a net platfornl in front, tlttached to tllo ~nouth of thc bag and also 
to the wings. Two lincls of ki l(~avcs :trc3 1)11t togc>tf~cr so 21s to niakc them t,hickt:r 
and thus more cffcctivc. Ihlojs :trc :~tt :~ch(~d to tilt' 1'01)e 1)y Jlltl:Lllh of short lin(>s, 
and the ropes sunk 1)y l ~ : ~ ( l s  ~ ~ n t i l  the tips o f  tlto l t ~ ~ v c s  just set-:tptb tht. reef. 'I'he 
ropes are run out in :L half circalt. :~nd tlitln p1111e(l over thtl ~ ~ t l f ,  t ~ f t t ~ r  which thtb ends 
are swung around uritil tlley ent~i~-(*lc tlttl !):tg. 'I'he r o p ~ s  art1 th(~11 ('arl'itd i - o ~ ~ n d  and 
round until :ill of tho fish are ovtlr tho l)latforni, whc.11 thc latter is ~.;lisctl 111) and the 
fish forcecl hack into the bag. As so or^ as the platfonn re:~chcs the surface the, ropes 
are withdrawn. The c-anoes then for111 :L triangle :tntl the r~ioutli of the bag is drawn 
up between thcrrl and the fish taken out with dip nets. 

Opelu nets (upena aai-opelu) are arrangtld on two half-hoops connected a t  each end; 
the hoops lap over each other and are tied togctlier so as to licep the 1)ag opcn whcn 
in the water. A rope runs from c~tlch of thosc. and nitlets a hho1.t distltnc~ :~l)ovc the 
hag, frorn which junction thrhrc: is ortly one rope. Tflc hag itself is very deep, 
usuttlly about 40 feet, wit11 :t di:~rncter of :t1)011t 12 fec4 at  tlie nlouth :ind tapering 
hlightly at  the bottom, and is lriadc of inlportchd flax, so :LS to be as light :ts possible. 
When operated the hag iih takcn out i n  :L cn:uioe and lowered into al)orrt 8 f:tthonis of 
water. Bait, cornposed of c*ooketi ihcluash or pu~ri~,kin, s ~ r ~ : ~ l l  g r o ~ ~ n d - u ~ )  fish n~ixed 
with wnd, and cooked pttpaia :~nd k)anari:is n1:tshed up fine, is dropped into or over 
the hag. When the fihh are gathered over ant1 in the bay i t  is c:~~.clfully and ~-:~pidly 
drawn up, and when it reaches the surface the ropes on the side are unloosed and the 
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mouth closed up. I t  is then emptied into the canoe and the operation repeated until 
the fish become shy. The opelrl, when eaten raw, is said to prevent seasic*kness. 

The natives sometimes construct the above net fro111 twine made from the bark of 
the olona (Touchardia 1atifi)lilx) bush or shrub, which grows in large shoots. These 
are cut down and the bark stripped ofl in bundles and put into running water, to pre- 
vent fermentation and in ordcr that the pulpy matter, etc., niaj  decompose. After 
four or five days, or when it beconies thoroughly clt>an, the bark is taken out and 
spread on hard-wood boards 6 feet long and 8 or 10 inches wide. The wood used for 
these boards-kauwila-is very scarce and valuable now. M711en the bark has been 
thus spread the inside of it is cttrefully scraped by tneans of a hone 29 inches wide 
and 10 inches long, with one side beveled to an edge, and the perfectly clean 
fiber is dried. I t  is then stripped into fine threads and twisted together by women, 
who roll the strands on their bare thighs with their hands, liiaking a cord that is 
stronger than linen arid will last for generations. 

For catching nehu (anchovies and silversides), very small fish niuch used for 
bait and for food when dried, a bag net (upena nehu) is made from a piece of netting 
about a fathom syuare, attached on two  ides to sticks ahout 3 feet in length 
and fulled in at  the bottorn on a rope shorter than the upper one and forniing an 
irregular square opening to a shallow bag, which is snppleniented hy a long, narrow 
bag about 6 feet deep. Hopes hung with dried ki leaves are attached to each side of 
the net, and these ropes are run around the school to drive the fish into the net. 
Nehu fishing is generally carried on in deep water. 

A bag net (upena pua), made in thc sarnc nlanner, is used for catching very 
young ama-ama (trlullet). Instead of ropes with ki leaves, the "sea Cl)r~volt~ulriu, 
generally found growing on the hearll, is twisted - leaves, hranchlets, and all-into 
two thick bushy ropeb sorue 15 to 20 feet in lerigth, and these are attached on each 
side of the net to the kuku (side sticks). 'I'hest. lir~os are then drawn forward in 
a semicircle, sweeping the shoals of fry before them till enough are partly inclosed, 
when the two free ends are rapidly drawn together in a circle, which is g1t~dua1l.y 
reduced till the fry are 1111 driven into the t)ag." 

A bag net very siniilar to the above is used in fishing for ohua, a small fish very 
highly prized by the natives, whic.h lives in and on thc limu ksla, a coarse alga that 
grows on coral in bhallow water. Long ropes with dricti ki leaves are employed, and 
the rnethod of opel.ation is the salrie as alre:~dy desc.ri1)ed. 

A bag net called kayuni riehu is also used ill catc.hing nehu. 't'his hag is about ti 
feet deep and 3 feet wide at  the mouth, arid two parallel stickb art? used to keep the 
mouth open. When a school of nehu is seen working its way along close inshore, 
two men go out with the n ~ t ,  each holding one of the sticks. Others get in the rear 
of c,ld on the sides of the school itnd frighten the fihh into the bag, after which the 
sticks are brought togethrr, thus clohirrg the hag, whic.11 is then hauled ashore or put 
~ n t o  a canoe and emptied. 'I'liese hags are of very fine riiesh arid are rnade of a 
certain kind of Chinese netting, which is said to bo exceedingly strong. 

A hag net called upena uhu is eniployed in catching the uhu, some highly prized 
labroid fishes, chiefly species of C'nlotom?~~. This is 111ade of a square piece of netting 
which has been gathered slightly on the ropes and attached a t  the four corners to 
slender, strong sticks tied together at the middle in such way that they will csross 
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each other at thin spot and curl bo brought together when wanted. A string in tied 
at tho crossing place of tho ntickw and the net in rnsnipuluted hy thin atring. Whrn 
thew ntiuks are c.ronntbtl they spread tho nclt open in tho fort11 of n nt~allow hag. 'rho 
finherman first catclic?s an uhu of the viiricty to he tinhtbd for tty lncarle of hook nnd 
line. I le  securen this to t i  lirrc run ttirougl~ its gills and n~outh urrtl then lowern it nt 
a spot where the uhu congrcagnte and grntly works it 1)nc.k ar~d forth. 'I'ho uhu in 
the vicinity are attracted and aogcbred hy the. strange antic8 of the dcc.oy and nwinl 
up close to observe it. The net in gently lowt:rt!d to n little dintnnc*~ fro111 the decoy, 
and the latter in tho11 slowly drnwn into ttio rlet. The otht~rs runh into the net tifter 
the decoy, when, by n peculit~t. twitoh and pull on the ntring, the fisherrnun causen 
the stick* to swing arountl and lie yurullt!l, c.loxing tho rriouth of the b g ,  which icr 
then drawn to the nurface arrd cn1ptit:d into thc, canoe. 'I'he opc?ration is thetr repented 
with a fresh decoy. 

There are two vnrietien of utiu, one of n reddinh color and the other green. 'I'he 
red variety in preferred Ity tho nativcn, who oat it raw. 'I'hin rnrnt? rict i~ unad for 
other npeoien of rock-finh, tho decwy t)eing o f  tht! upecien no~rght. 

A sinlilar bag net ( u p c ~ ~ s  opul(~), ttt)out a fsthonl in longth arid with an oval 
mouth ahout 2 or 3 foet in width, in unod for cntching the opule, n dttcoy opuls 
being used in the nnrno mariner an d(wcril)c?d nl)ovo. 

Another kind of decoy finhing in with the lau rnelornelo, a hillot of kauwila wood, 
one of tho hnrdent vr~rioties in tho inlands. 'I'hin decoy in nonlttthing like n clu?), I,t?ing 
rounded a t  the end*, with -one end nrr~aller than tho other, and a little ring1.d knob on 
the snlalier erd  to tie a ntring to. It varirn in length from 13 inchen to 3 feet. A f k r  
the proper incantstionn have been performed over it by a norcerer, or kahuna, it in 
chsrred nliyhtly over a regulation fir(?. Having once attained itn power great care 
must be taken by the finhern~ar~ that it doon not lone it. If tl wornari nhotrld ntep over 
it or enter the oantm in wfliuh it iq  p1tlc:ed tht: nlttgio influencnc, would In? lont. Further 
preparation ia made hy haking ,r~(lual clunntitic*~ of kuktri nut (eandl~ ntrt,) 1trrc1 ~ocoa-  
nut meat, pounding it up trrrtl tyirlg it i r ~  n wrnyping of c*oooanut tit~ctr (tho nhcath 
around the ntc.111~ of the cocoanut 1t:nf). On nrrivul a t  tht: tinhirig-ground the ntick i~ 
covered with the oily juieo of this ~)rr!pnrntiorr &lid allowed to hang n~rnperidt*ti n few 
feet from the bottom. The wcttet of tho hakc?d rilit  noa at, in tho oyiriion of tho finher- 
rnttn, han an attraction for c.ertain kiutln of fish, wtlicti soon nurround tho ntick and 
unlell or nibble a t  it. In a nhort tinlo a sniall bag iict i n  droppud overboard, arid 
n~aneuvered until its rnouth in  toward the nrtnpc!ndcd stick. Tho Intt(?r in then rnovcd 
slowly into the lag, tho Aah following it. 'I'wo of the ntrtivon dive and, approaching 
the net gently, quickly close itrl niouth ant1 give the nignal to thonc i n  the cnnoe to 
haul i t  up. Should tho finhing prove poor it i n  nnc.rii)od to tho itnperfect perfornl- 
ance of the incantationn. Thin Inanrrer of tinhing wun forrrierly quito cornlrlon on tho 
west coast of Hawaii, hut in not oftcrl pmcbticed now. 

One of the cornriiorl npecicn around tho island of Oahu in the 111alolo, or flying- 
fieh, although but few of theuo are found urot~rid tho other inlands. There rtro two 
npecies, the large lnalolo arid tht? nrnttll puhiki'i. A largo bag not witb a flaring 
rnouth and very fine nicsh in employed in this firlhery, heiny carrictl to the tinhing 
ground piled on a h rge  single canoe, or  nometimen a double one. The ~ t t t r t  i~ alwayrr 
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mado early in the morning, and tt n u ~ i ~ b e r  of cbanocs usually go out togtlthcr, 111rtny of 
the occuptnts being wonlcn, :LS 110 p:trticl~lar sltill is rc(luired on the p t r t  of tho 
general h:tnds. Tho work is clircctc~d by the Itilo, or spy, ho is go~i(:~~:~lly in :l light 
catloe manned t)y two or tl~roe Ilitnds. 1Ic st:~rl(ls 111) 011 tlitl ( 'r~h~-tit 'h of liis cttnoe, 
artd shadir~g his eyes with his hand, watc11c:s for signs of thc sc.11ool. Ah hoo~i :is he 
discerns tt strong ripple, wllicll i~pljc~srs to i~~dicutc the. l)rc.hroc-c of t l ~ u  sc.llool, Ilt? 

signals to the rest of thc: CRIIOCS, which t ~ t  or1c.r surrou~ici it. Tlic kilo points out tho 
bert place for dropping the not, :tnd :w soon tw it is i n  place the c.:Lnors :~ppro:tcli 
quickly, the men sp1:whing the wator with tlloir hands a t ~ d  poleh, tirid driving tlte 
scahool hefore thcui into the open bag. Thc malolo will llot dive to any depth, and 
are a1w:tys found s w i ~ u n ~ i t ~ g  very ne:tr the surface, so that, whcri colilylrtely sur- 
rounded by tho ct~noes, they can bo drivcxn wh(1rc~vt~r wttnted. 'I'his tihhing is called, 
lawaia-o-kaiuli, "1)lllc-se:~ fishing," by  thcl n:~tivcs, :LS they -f~.ecluc~r~tly llitve to go 
several miles out to sea after the tish. h f:tvoritt\ spot is off Wnikil;i l)c~:icll on Oabu. 
The mt~lolo is freqticntly poundcti up tine by tht? n:ttivrs and estc.11 raw, 111iscd with 
other sul)stx~~ct~s. 

The ihc>ihc 01 species of halfbeak, E/c7<ptqrAn111phtrs), n long, thin tish, ttsnally a 
foot ttnd :i half in length, with n very ~h~1'1)-l)Oillt~d sno~t , ,  g t~n t~x~l ly  :~rl-ives itt tllc 
islands about tho snmc? tinit? ns the rnalolo and thcl akulc., ant1 is s o ~ ~ ~ ~ t i t i l ~ s  ct~pt~lred 
in a 8imilar net and in the lnanrler already dcscri1)ed. 

The largest bag net in use is the npcria kolo, and owing to its size i t  van I)(\ rlhrtl ttt 
only a few placen around the islands, IIonolnlu ir:trl)or l)eilig the princ.ip:~l one. 'l'hr 
bag is fine meshed, so that sniall fishes (*:in not (w8:11)c3, an(1 is l ( i  to 24 fathonis ill 

depth, w r y  ntL1.row at  the c>xtrcnlc rntl, \jut widelling into :trl inl~ne~rh(> tlttri~ig 111011tll. 
Attached to the ~ i~ou l l l  011 C : L C ~  s i d ~  :rrv wit~gs 1G to 20 f:tthorns dccy). 'I'his not is 
swept :trountl the harbor l)y ~ltttiv('s ill ( b t t ~ i o ~ ~ ,  who 1)ttll tllc net with rol)cs, sc.ool)irtg 
up everytl~irrg in its pt~th, the princ.il);~l spc~c~ic~h tnkc'n twing thcb h:tt~~tI:tlt~, t l l ~  yot111g 
of the akultl, and the nrllaarns, 01% inr~ll(~t. 

IJpefia poo 1s ti srn:~ll I)ng net, wit11 a light n~tpyl(: 1)olc. c~ct  ft-on1 tllc. polit~t~l~tte 
( / ~ : ) O ~ U / , ~ J / ) , , ~ V - C ( I ~ M * ; P )  vir~c for the ~ ~ l o ~ r t h .  Thih pole for1113 tl~rc~~-fottrtllb of :L circle 
when not ill use1. Flihe11 ill oper:~tiot~ the tishcrn1:trr dr:~\vs tllc two C I I ~ S  tog,~(:thcar, 
crosses tlie~n, and holds the111 tight io his h:~nd. A ,sll~:lll  s t i ~ k ,  wit11 l)i(lc(>s of rtig 
or l i~u hala 1e:~ves ttttachcd to thc end, is :tlso :t part of his ecluipnicnt. 'I'hc auioe 
is paddled i~liri~ediately over :L rocky 1)ottoni whrrc llolcs :ire nultlcBrous, tlre~r the 

, fisherman t:tkcs the bag in his left h:trrd uttd the hl i l i t l l  stieeli it1 hib right, tin(1 dives. 
I ie   shes the h g  close up to one of the hole\ ttnd with tlio stick I)r~~slleh the fish 
into it. He then allows tho two cndx of thc. pole to slide down in lrih hitnd lxlrtil 
they lie l~a~-allcl, ant1 this noarly closrs the ~ ~ l o u t h  of tllc I~ag, after wl1ic.h he asccrlds 
to the surface :tnd enlptics the bag into Iris ))oat. 

Another style of net is urr;tngc.d llpoti two 8ticks parellel to c:~c.h other, itbout 
6 inches apart, tlie bag being   bout 24 feet in depth a~ltl width. One htic!c i.s sul)ple, 
while the other is rigid. The tisherniitn pushes the p1iitl)le stick :dong the otht.1. lllitil 
its end is about the middle of the latter, and holds it thus 1)owcd out :ind 11i:tking :in 
opening for the fish. When he wants to close i t  he iiierely lets the htick slide back 
until it is even with the other, when he holds both tight. 
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Mr. J. S. Emerson, of Honolulu, furnishes the following account of a fishing 
expedition he made with a native, when he used a hag net sornewhat similar to the 
two just described: 

We started a t  sunrise from the shore in a little canoe capable of holding two persons. The native 
had only a malo (breech clout) for his dress. f i e  had with t ~ i r ~ i  sonic of  the candle nut (knkui). This 
he chewed up in him rrlor~th and spat the c.hi~wpd material on the mnrfac*eof the water. This produc-ed 
a film so that he coultl look d o ~ n  from the now call11 surface of the ~ a t e r  to a depth of 6 fathoms or 
more and locate the little cavrs and holes in the (.oral whtlre the fish were. When ht, had discovered 
the proper location of these fish holes, he laic1 his patltlltb down in the boat and took a hand net in one 
hand. The bag of this hantl net was likv a purse. There a r r e  two stirks to holcl it  open and these 
were upon two sidrs of a triangle; the mouth of the net was tied to tht. sticks. 111 the other h:~nd he 
had a fish 1jrnsh-a rude fly 1)rnbh al)ont 3 feet lo~~--conipokt.d of :i stick to which were tied hitm of 
bark, etr., to make a I)romh to drive the fish. H e  sprang into the water-in one hand the net and in 

'tire other the fish 1)rnsh. I noticed ~ometinies he had it  in one 11and ant1 so~rieti~nes in t l ~ e  other, it 
apparently tlitl not matter which. IIe dove down, propelling and guiciir~g hiniself entirely with his 
feet, with his eyes wide open, and ap~)roachetl the spot at the bottom, (i or 8 fathoms deep, with the 
brush in one hand and the net in the other, ready for work. Then with the one hand he stirred up 
the fish from their resting places ant1 drove them into the net as one would drive little chickens. 
Having eecured all the fish frank that particular spot he closet1 his net, 11t.ld the net and t)rush in the 
sarrle hand and nsetl the other liarrtl to paw his ~ a y  to the surface. On arriving thwe he blt~w the 
water out of his nrouth and nose, thr t~w his head back ant1 got into the canoe. TIe rc.mained below 
the surface a l~oot  two minutes. There were in  the net 3 or 5 fishes ahout 6 or 7 inches in length. He 
thcn chewed up eolrlr Inore of the nut ant1 proceetletl for a few rods ahead, spat out the nut on the 
water, looked down, and went through the salrie opt,rations again, finding a few Inore fish there. 
This he did for ueveral times, Ray, posbihly, a t  a dozen places. 

Certain 111ethods of bag-net fishing which were in  vogue years ago have been 
entirely abandoned, or a t  most arc hut rarely nsed. Among these i.r Isu kapalili, 
which wa.4 called the "fishing of kings," as they only could cotnnland x sufticient 
nun~her- of c:Lnot1s, nien, and I:LII. Thr late Krirnehanlcha V, whose favorite resitlence 
was a t  Waikiki, frequently ordered it. The following is a dc~criptiori of this 
fishery: " 

Lau kal~alili is tlrt. use of a large bag net, smaller than the kolo hut larger t l ~ a n  the. ohr~a or iiao 
net, 1)ut of tl~tx sanie general sl~ape, and c.alletl a papa. Two rope lans of 300 or 400 fathon~s in lrngth, 
with ki leaves attacl~etl, the saltre as in la11 ohlla, artd generally the la11 of two or more olrl~a rtt,ts 
joined, are piled onto a large donble canor, wl~ich is takrrr o l ~ t  2 or 3 n1i1t.s f ron~ shore, nttendt~cl 1)y n 
fleet of f ron~  ti0 to 100 single canoes. Thc head fisl~errnan always goes on thc canoe containing the net 
and lau. llrrivetl a t  the 1)ropt.r distaric.e, which muht be juat opposite the final drr twi~~g place, the end 
of ont: rope is joined to that of the othtlr, and two canoes, niarrnrcl by 8 or 10 strong men, take the 
other end of the rope or lau, ont. each, and start in o1,posite tlirrc-tione and exactly parallel with the 
shore, while the tloublc c5arloe rrrr~air~s stationary till all the lau is paid out. I n  the meant in it^ the 
rest of the carlo(% have divided into ttzo c-onlpanies an11 follow tht. lratling cbalroes, stationing themselves 
a t  certain distances on the lar~ aritl helping to pull it. 

When the lau is all paid out the t ~ o  leatling canoes then crirve in to forrrr a ~emic-ircle, at the 
same time a l w a y ~  moving toaard the shore. When a perfect ~t~rnivirclt~ has betw made by the lau the 
d o ~ ~ b l e  canoes and all the othcvs move gradually forward with it, while the leading canoes are pulling 
with all their might straight in to the shorcl. When either end im larltlccl t l ~ e  Inen immediately leap 
out, and taking hold of the line pull on it, a t  the same time going towartl each other, which has the 
effect of narrowing the sernic~irc*le, while most of the canoes keep I~acnking on to the douhle canoe, 
which always keeps the cmter. Arrived a t  a suitable place, always a clear~, sandy one a few rods 
from shore, the laus are untied and attached to each end of the papa nrt. Men, women, and clriltlren 

- - - - - - - - -- -- 
afIawlrl~an Fisher~eq and Nrthodr of F~qhing, with an Account of the Fishing Implements used by the Native~ of the 

Hawaiian I~lands. By M ~ R  Emma Metralf Rerklcy. Pp. 18, 19. 
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now gather closely on the lau, especially where it joins the net, and nlalie a great disturbance with 
their feet, which drives all the fish into tht. net. IAII and net are finally drawn ashore. 

1,au kal~nlili (trembling leaves) fishing can only be carrietl on on a clear, bright, sunny clay, so 
that the shadows cast by the leaves can he seen and serve to drive the fish inland. 

DIP ANT) S(:001' NETS. 

I t  is frequently difficult to distinguish between a dip net and a hag net, as certain 
forms of each :ire very sinlilrir in c.onstraction and  netb bods of operation. In so~rle 
cases an a]-11itar.y line liax been dr:twn. 

In fishing for niaikoiko (surgeon-fish), a dip nct c~l)out 6 feet deep and 4 feet in 
diameter is used. A bag of bait tictl to the end of a stick is pushed into the water 
near the holes in which the fish live, and whcn they :ire lured oat by the scent of 
the bait the dip net is carefully slipped under both bait and fishes and then raised 
slowly urit,il it reaches thc surface, whe11 it is lifted or drawn w;hore. 

Another method ih to chew up bread fruit itrid taro and spit these upon the sur- 
face of thc water. As this slowly si~iks helow the surface the fish arc attracted in 
large nurnbers and fall eltsy victin~s when the dip net is ~lippctl below thcrn and then 
quickly rriised to the surfacc. 

A conltnon forin of dip or scboop net, which is generally lised in rernoving fish 
from seines and bag nets, is ni:tde by bending n flexible piece of wood into nn oval 
shape and tying the ends together at  the junction. 'I'o this is attached thc net, which 
has a bag ahout 2 feet deep, much n:trrower a t  the l)ottoltl than a t  thc top. When 
not in use the lower end of tht. bag is lcft open, hut whcn used i t  is gathorcd togettlcr 
anti tied with :t piece of twine. 

On Kxuai rc dip net with a 1):tg ribout 2 feet dcop, attached to ;in iron ring 2 feet 
in diameter, is tnsed in a~tcliing papai (C~I ' IL~)~) .  This nc:t is :itt:ichetl to  w. long polo by 
means of four ropes ~~unning  froni t l i ~  ring to a co~~nlion ccvitcl- :tl)out 2 feet above 
the ring, and thenct? 1)y a singlo ~~opt.. 'I'tie hitit is either tied to :t ropc :tttached to 
and hanging down a short distance below tho junction of tho four ropes, or else 
weighted down in the hottonl of thc net. April, May, tiad .Junt: are the princ.ipal 
mont,hs for this st,yle of fishing. I t  is usrirtlly doric at  night. Sotilewhat similt~r dip 
nets are occasionally employed in fishing for lila (c*r:twtihli). 

011 the Wr~inwa River, near l'ettrl City, Oahu, the C:hincase 11sc :i form of dip 11et 
which was probably introd~~c.cd I)y thenisclvcs, rw it t1ot.s not nppe:lr elsewlie~e on 
tile islands. The river is narrow, alhout 40 feet in width. Four poles are pl:intcd, 
two 011 the edgc of the bank, :tnd tho other t,wo :il)out two-tliirds of tht: distance 
across the river, thus forniing a scluarc. All of thesc. poles are sltintetl outward, so 
much so that thc tips of the outer ones cxtcnd t~l~iiost to the opl)osite bank, and a 
Inrge, square, fine-u~eshed net is att:tched to theill I)y ropcs. On the hliore is a wind- 
lass connected with the net by a rope, and used in rttising :tnd lowering it. Bait is 
thrown into the net, which is then lowered into the writer until it alnlost touches the 
bottom, where it is allowed to rcrnain until :I nlctnber of fish have congregated over 
i t  eating the bait. , l t  then is raised above tlie surf:icc arid the fish removed. 

A scoop net is niade by tying a square fine-meshed riot to two slender sticks, 
laid parallel to each other and about 6 feet apart. One side of the net is then 
gathered together until the ends of the sticks on that side are within about a foot of 
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each other, when it is secured i n  this position. A rude sort of b:tg is thus formed 
: ~ t  the g:~thered end. I n  operatil~g the net tht: two end3 of the sticks at thv bag end 
arc held in one h:lnd and the daring ,rbnd is  shed around stories, ctc., in shallow 
water, thus scoo1)irlg 11p tht. fish, l):l~):ti, ancl op:tc. I<y lifting tho flttring ttnd out of 
the water tl~r: c:ttch f:~lls 1):lc.k into tilo lug,  fro111 wlrence i t  is clasily ~.c:rr~oved with the 
hand. This net is quite gener:~lly used : ~ r o ~ ~ r l d  the leeward side of 0:~hu. 

CAST NKl"l'. 

r 7 I hc cast net (upcna, pocpoih) is :L co111p:~r:~ti~ely recent introd~lction in the islands, 
h:ivitrg bet111 1)rotight in 1)y thc .J:ipi~rtcsc aljout tell yeai-s ago, so it is reported, 
althc~ugl~ this is son~ewhat dou1)tful. The nets, wllich iira circular, average about 25 
feet in c.ircurtife~.er~cc and have 18-inch n~esli. They have leads :dl around the sides 
: ~ n d  arcb 111;ule gcner:dly of No. 10 cotton twine. 1'11('y are workctl frorn the shore. 
L'nliltc thc: fihlic>rme~l i n  tht: lJ~litctl St:~tes, tho dapancso hold no part of the net in 
the rnonth, but n~ar~ipt~lttte it cliltircly with the h:tnds. Ahout two-thirds of the 
outel- cdgc ih ga tb~r ( \d  up and the net is thrown with a sort of twirling motion, 
which cauhes it to open wide 1)cfort~ i t  touches the water. The I e d s  draw tllo orrter 
edges down vcry rapidly, :ind as thcy come togethcr at the bottom the fish are 
inclosed in a sort of  I ) : L ~ .  Thc~ rrct is then harried in hy means of a rope attached 
to its venter, the weight of thc: Icuds c:tusing  then^ to Imng close together, thus 
preventing the tisll from f:tlling out $19 the net i.: h a ~ ~ l e d  in. The fish are shaken out 
o f  tile net by nlcrcly lifting the I1.:ul lincx 011  one side. 

With thc: t!xcaption o f  those for c:ttc.hing opac (shrimp), the 1l:twaiians use few 
!rtLskets (I~inai), th is  for111 o f  : L ~ ~ : I I ' : L ~ I I S  t)rlongirlg principally to the South Sea 
1.slanders. 

111 opae tislling two v:~rieti,rhs o f  1)t~skcts :trc2 u ~ d .  One, the hinai opae, aome- 
tinirh ~:ilIed apua opttc, looks sorwwh:~t lil<t: t11o c-o:11-scuttle 1)orrnrts in  vogue some 
ve:ts ago. It is wovchl~ frott~ tho air roots of the icie (l f i*oycir~etiu uu-6ot~~tc). This 
t)nsket is ell~ployetl for c:~tcI~ing s l~r i~l lp  in tho n~ounti~in strcanls, and the work is 
ger~crally done 1)y women, who hold tht: haslwt in onc hand, a hhort titick in tho 
other, and, rriovirlg in it crouching position throrlgh thr water, drive the op:te fro111 
urldc~. the rocks, etc., to sottlo p1:tc.e wt1c1.c thc g:.rn:~ss, ferns, 01. bri~nches of trees 
droop over on tllc water. Thc o~)ac  take ~.cf[lge i n  or ur~tlrr this vegetation, and the 
fisl~crwo~r~an, pl:~ciilg her 1):~skat t1ndt.r the Jc:tvtls, lifts tho 1:tttcr out of the water, 
when the opae drop off into the l) :~~ket,  fro111 whcncc thcy are ~-emoved to a amall- 
mouth gourd, whic~h tho woman hua bwn dragging behind her in the water by a 
string ticd to her waist. 

Another method of fihhing in the streanw is to take a fairly deep basket with a 
large ~nouth,  a~ld,  putting this in u favor:~1)le spot in the water, build a mud wall on 
both sidw of it extending out a short distallcc. The fishe~.worn:t~~ then goes a little 
way 11pBtrcan1, :~nd fly het~ting the water clrivcs tho optic into the ht~skot, which she 
removes and empties, then going on to another place and repeating the operation. 
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The basket used in fishing for opae in s:dt and brac.kisli water 1i:ts :L wictr flaring 
mouth, gradually sloping tow:trd the cbentcr, :L few inches froni whic.11 it suddenly 
branches off into what looks likr a long !r*irc.ul:ir bpout irlc~losed s t  tlic estrenie end. 
The size of tho baskets vai-ies. fiol(iing the basket in the left 1i:~nd the won~en wtide 
out in an alniost nude coriditioll to :L suih1)le spot, where they sink down uritil only 
the head is visible, and pushing the right hand tinder the rocks, tlrivca the opat3 into 
the basket, which is so manipn1:ited as piirtly to c>rlvelop onc side of the stone. The 
m.outh of the 1)asliet is closed by dr:iwing the sides together ant1 holding tliem ill this 
position. 'I'he opae are then t~~ansferred to IL gourd fl o&ig :tllotlgside, whic.11 thr 
fisherwotnan Itetys attachrcl to her 1)y :L t-opt. tied around 111'1' 11c~8k. 'l'l~e wonirn are 
expert in this method of fishing tinct I-arely fail to 111:ike good c:ttcl~os. 

The hinai hooluulnu is used in 11in:tlr:t tiqhing, :ind is :t snl:~II 1):~sket iiiadc frotu 
the vines of tht. :~wikiwiki, t i  ( ? ) ~ ~ r ~ o ? ~ ~ t ~ / t r s .  Aftc.r :i light f~*:inlc>work of twigs has 
been ticd together, the vint.s, twigs nr1c1 all, a1.e W ~ I I I I ~  i n  arld out, r o ~ ~ n t l  :tntl ro~lrld, 
until of the requisite size, 
3 or 4 feet in circutnfcr- 
cnce arid ahout l a  feet 
deep. Pounded opae in- 
c.loscd in coc.oanut fi l y r  
is occasionally placed :LI 
the 1)ottoln of the 1):~sket 
for bait, )jut risu:illy tlle 
scent of the 1)ruisetl :111tl 
withering ICRVPH secbntq to 
be sufficient. W oi11~~11al- 
wttys attend to this kitid 
of fishing. Thoy wade 
out generally to smtill 

FIg. 2:il -1i114.1 t for 1~1111~li1ng olmrs (~hrn i l [~ l .  
saridy openings in corn1 
ground or reef, and 1t.t down the baskcts, properly weightrtl to lire11 tl~cwl i t1  position, 
the weights attached in sr1c.h :I way as to 1)c easily reniovcd. 

Each woninn nioves some distri~lce :twny from her l):t..ilic.t, ltut to :L 1)oint ft.oiil 
whic.11 slle can watch thr fish enter it. When nll tlie fiqh thilt 1~1.o i t 1  sight 11:~vc~ 
entered, the 1)askct is ttikrn up, the fish transferred to :I Ittrgc sn~nll-~no~ltlicd goiird, 
arid fishing resumed in another place. This method c:ul 1 ~ 1  11dclt-l only or1 :I c ~ l m  surln?. 
day rind tit low tide. 

I3askcts made from tho nwikiw-iki milst be rrnowr(1 f1.0111 d:ty to dry.. Solrica : L ~ P  

made fro111 tho it.ir vine, wllile still others have ~ ) C I ~ I I  11i:~1(1 f l'olll tll(> \v(>epit~g ~villow 
sirice itu introducltion sonic ycttl-s ngo. 'I'llrscl Inttel- ccul 1)r llsrd ovpr :bnd over tigain. 

Sometimes thesc brisket,,.; nrr placht.d in fairly (leep wntc.~., whcro stories :ire piled 
:traind thern to keep t,hern in position. For I):~it tlic. w:inn (w:t egg), ~vith thtl slicll 
\woken to expost. the nic:tt,, is put in  it. The 1)nskr.t is left for n dny or two Iwfore 
being taktw up. 

r 7 I he lii11:ti i l i ~ i i  is used wlien fishing for tile uiui ( / ' / ~ f o l ~ / c t ~ ! / s ~ < r ~ r f / c c ~ t * i , r  us) ,  :I sm~ill 
flat-fish, said to liiake its appa:irltncr at  ititc~rv:ds of from ten, fifteen, to twenty 
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years. Its appearance is taken by iisherrnen and the people in general as a stire 
precursor of the death of a very high chief. The basket is shallow, of about the 
same size as the hinai l~ooluuluu, but wider n1outht.d. Thc following is a description 
of the methods of fishing followed oti the last appearancue of this fish:" 

At the last a1)pe:rranc.t. of the llirli tilt, imported marketing baskets were generally wed  by tllose 
who could not obtain the old-fashionel kintl, as ally old csavt-away l w k e t  would do, with a little patch- 
ing, o~cupying 11erhaps five rninutrs, antl two sticks bent over the mouth or opening f r o ~ r ~  side to side, 
antl a t  right angles to each other, for :& hantlle to w hich to tie the draw-string. I t  shoultl be twisted 
round and round above the jointure with a little of the sea convolvulus (pohuehne) with the leaves on, 
so as to throw a little shade in the basket to keep fish fro111 l)tbing tfrawn up to the surfatbe of the water. 
111 these baskets cc~okrtl ~)nnll)kins, half-roa.qtet1 nwet,t potatoes, or raw ripe papayas were placed for 
k~ait. The c.anotls, tlluq provitlt,d, w~oultl .sail right into tilt, n~itlst of a school o f  thtxst. fish; the basket 
being lowrred a few feet into the sea, the fish 1)eirrg attrat.tt.tl hy tl1t1 hvent of the bait would rush into 
the bask& antl feeti grt.t~tlily. As soon as the 1)asketq were full of As11 they wotll(1 be draw n np ant1 
elrlptietl into tire (.anor antl t11c.n lowerecl again, 1% it11 rnore Imit if nevrwary, and this woultl go on till 
the cbanor. n a y  1oatlt.d or tilt, fisherman wad tireti. Tirebe fish are very gootl cxating w h t ~  thcy first 
arrive, a.9 they arth fat, with 1irc.r very tnuctl rnlarged; after :t ~nontlr they becorrrr thinner, not perhaps 
procuring t l ~ t ~ i r  proper foot1 here, and thc.11 taste strong and rank. 

The following, front the sa1111' S O I I ~ ( ~ B ,  df\scril)es :L I)acikct oc.casionally used by the 
natives: 

The ie kala 1)aakc.t is tht. Iargchst kintl of I~asket usr>tl in fishing I ) j  the IIawaiiarls. These are 
ronrrtl, rathcbr flat, l)askets, 4 to 5 ftbc>t in tliarnc,ter by 24 to 3 in tlepth, ant1 aljout 1 .$ :ttarosu th r  trloutlr. 
A sn~al l  c*ylirldt~r or tbonr of wicktsr is attac.Iird I)y the 1:trge entl to the nronth and tnrrrt~cl inward toward 
the bottom of the harkrt. This conth or cylintler is quite ~ l n a l l  a t  tht. free cmtl, just large tv~ough for 
the kala to  get in. Itn~nc.diately below the encl of this cone, on the bottom of this Imsket, is placed 
the bait, properly secured, which in the case of the kala is linru kal a ( a  cooarse, brownish-ytbllow alga 
on ~ h i c h  this fish feetls antl frorrr which it  takes its nltlne), ripc breadfruit, cookrd purnpkins. and 
half-roastetl sweet potatoes, arttl papxyaa. This 1,asktbt is c*allecf tlle ie lawe (taking-1)askt.t). The 
fishermen gtv~erally fret1 tht. fish at :L y i~e l r  plac.e for a wevk or nrortb before taking any, nsing for this 
pnrpose a large 1)a~kt.t of the salllt. kind, c\ itlront the  invrrtecl c.yli~lclt.r, and wider in tht, tl~onth, to 
allow tht. fish fnle ingrtw ant1 Cgrthss. ilftt,r a week or two of feetling tt1t.y l)t~c.o~r~e very fat ant1 fine 
flavored, as a l ~ o  very tanit,, ant1 bstsktbts Ell11 of fist1 can I)(. clrxw rl 111) in ttrr taking basket without in 
the least t1isturl)ing thosc. a 11it.h are still greetlily fet.ding in the ft.tvling I)ask(.ts. These baskets artb 
oc.c~naionally usetl for other kirltlr of ficlr, sn1)stituting the h i t  known to :tttrac.t that particular kind, 
but never with the s:Lnre tlegrre of bncacess as with kala. 

The South Sca Isla~tdrrs living a t  IIonolnlu and Lahnina have introduced two new 
types of 1):lsketn. The larger has a flat bottom, axid is othet-wise the sh:tpe of a 
half cylinder, tho top grtldnally sloping to tlie rear etid. Theso haskctn : L I * ~  about 
3 feet long, 2 feet high in front, and I f  fet.t i n  height in the rear. T l ~ e  outer fratne- 
work projects a1)otit 2 illche~ hcyond thr front and back. The Ir)ask~ts are made of 
flexible twigs lanhed together with twine. A cone or funnel, 6 to X inches in diameter 
arid about 12 inches long, with tho end cut off', is inscrted at  the 1:irgt.r end, thn body 
of the c.orie ht~irig inside of arid opening into the haskt.t. At the end of the cone a 
trap-door of wickerwork, al)out 4 iric.hes s(jtlare, is tixed i n  such a 111:i1111cr t l ~ a t  it will 
open :it a touch fro111 the olitsidu, 1)11t car1 not he pushed opcri from the inside. The 
1,ahket is wc.iglited down with stor1c.s or two pivccs of ,old iron run lengthwise of the 
basket on the bottom and laqhed there. In the rear of the basket is a small trap-door 
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for removing the fish. When used the basket is taken to a sandy place in 2 to 4 
fathonls of water, where there is plenty of coral or stones. The fisherman dives 
and places i t  in a good spot, then takes pieccls of coral rock and builds then1 up 
and around the basket until i t  is co~ripletely inclosed, so as to form an artificial dark 
retreat for the fish. The opening to the funnel is left exposed, however, and the fish, 
seeing the inviting entrance, go into the trap. The hwskct is left for from two days 
to a meek, when the stones are displaced, the basket haulrd lip irito the cltnon and 
cn~ptied by means of the 1)ttc.k door, and then rcplaced in its former position. 

Ilinai puhi is the other for111 of basket used by the Soiith Sra Islanders. I t  is 
ol)long, :~I)otit 25 inclie,.; wide, 18 inches high in front, and 3 feet long. The top 
gradually slopes to the rear, where i t  is only about 12 inches high. A funnel, 
or cone, about 8 inches in diameter ttnd 10 inches in depth, extends irito the basket 
in an upward direction, and has an opening or1 its unctersidt! which leads down into 
a square space about one-half the width of the basket. This spacc, which begins 
about halfway of the length of the funnel, runs ahont 5 inches farther into the 
basket. Fro111 this space anotht~r funnel, with a narrow slit opening, leads into the 
body of the basket, the mouth held taut hy lines run froin it to the aides. Both 
funnels are constructed of nt!tting, while the rest of the basket is niade frorri the 
t)ranches of the guavc~ tree. Baml)oo, owing to its lightness, is sonietinies 11xt.d for 
the top. 'I'he branches are lashed together with stout twine, no nails 1)eirig eniploged. 
I t  tt~kes t3)out :t week to ~rlako one of these baskcts, k)ut they will Ictst :L lolig tinie. 
They are used for the capture of the yuhi, or ~nonty, which is quit(! cotninon rtrorlrid 
the islands. 

E'IHl1 TKAl'H OR PENS. 

On Pearl Harbor, Oahu, two fish traps are ~ r s ~ d  for catcliing sharks ttnd large 
akule (goggler), oprlu (mackerel scttd), weke (goat-tish). :tnd kaw:akswtt (bonito). 
The larger, near P~ialoa, has two walls which, for t t  short distance, run out fro111 the 
shore in parallel lines. Then one of then1 #weeps out and around, forming a largcl 
tind ttln~ost oval space. A wall is bnilt parallt.1 to the shorc? and the outer portions 
of the oval meets it close to one end. The other line fro111 the shore cotncs out 
ttlrrlost to this par:tllrl line and then turns sharply inward for a few fret, and the 
space betwc?en the two, about 4 feet, forms the c~ntrnncc~ into the trap. The walls 
are built of coral. The end of the oval farthest fro111 thtl entr:tnco is t~lrnost bare :kt  

low watrr, while the sitltl next to the gate 11:~s al)out 5 feet of watcr. At high tide 
the whole trap is under watrr. Fish enter i t  at high water ant1 nr1. (~tllght as the 
water recedes. They arc taken out a t  low water by lnealls of tt sliiall seine. 

The natives are very expert in fishing with the spear, and use it with equal 
facility either 1)clow or til)ove the surfac.c of tht? w:tter. 'I'hZ. spthar is usually a 
slender pole ci to 7 fctbt in length, riittde of vt?r.v h:trtl wood, :uld tippet! with a thin 
piece of iron 18 to 2 feet i n  Irngth. Most of the tips arc porftlc*tly snlooth, but a 

few h:bve a very slight 1)ttr.h. The spearing of fish is cv~llt~d " itt o" by the natives. 
'I'he spearing of tho spccies inhitbiting the rocks in slutllow wattbr is carried on 

under water. Diving to a favorable spot alllong the rocks, tho tisherinan braces 
himself in a half-crouching position and waits for the fish to conle. He notices orlly 
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fish passing before ant1 parallel to him and those coliiirlg straight toward him. For  
tho former he aims a little in advance of the fish, since by the time it is struck its 
motion has carried it so far forwarti that i t  will receive the blow on the gills or  
middlt. of the body and thus he secured, whereas if the spear were ainied at  the body 
it mould be apt to hit the tail or c.ntircly rliiss the fish. The spear is generally sent 
with such forct. that it goes entirely through the fish, thus bringing the latter up to 
the upptlr part of the spear, where it rt3nr:~inr while the fisherman strikes rapidly at 
other fish in successiori, sllor~ld they cor~ic in single file, :LS they 11s11:tlIy do. 

The ;&hove-w:~ter spearing is generally for M:tki maki (the swell-fish, I;,frutndo~, 
lri.~p;citcs), which is s:~id to l)c poisonons; for hcc (octopus); and for horlu (turtle). 
The oop~rllue is either s p c ~ ~ ~ ' e d  fl-0111 the walls of the fish pollds or  i l l  the open sea. 

In tlic deep-sea line-fishing spears with short poles :ire frequently etr~ployed in 
killing c.ert:~in species 1)rought to thc surface on the lincs. 

In fishing for pnhi (cells) the 1:tttcr are attracted out of their holes with bait arid 
are the11 speared. 

Spears are frequently used in fishing for the hee (octopus), principally by women. 
This :~ninlt~l goncr:illy ri~stkrs its horn(> in sn~rtll c.ircular 11olcs in the. rocks on thcl ~~cefs.  
When tht. fishcrworn:~n finds :t hole that xho thinks is occ.upird she runs the spcxt~r 
into i t  grntly. Shoul(1 :L hec bc, tlrerc it conies out to see what is the matter, the 
hpear is run through it, :~nct it is l l r o ~ ~ g h t  to the surface. 'I'hc woman ~~stinlly ~ t ~ r r i e s  
a smaller sp~:ir  also, arid with this shc! pricks or hits the animal in the head until i t  is 
stllnnetl or killed, othel.wise it might twine arolind her arnls or legs :uld cause serious 
difficulty. 

Hor111 (turtle) : L ~ C  ge~~eral ly  c:~ptured by means of spearing fro111 the rocks along 
the shore whcrc, thry congrcp:~tc. 

Prob:tl)ly ono of thct 111oqt (h~s t r~ ic t iv (~  11i(~t11ods of  fishing is with dynan~ite, or 
giant powder, :LS it is gcnc~r:tlly cdlcd in the islt~nds. This explosive WRH first usetl 
for this plirposc. in 1570. A stic,k of t1yn:unitc. weighing d w u t  a qu:~rtcr of t t  pound 
is capprcl :ultl :trr:tngc>d with a fils(. about 10 inches long. Thc fisllerman usually 
selects a deep hole, and pndtllirlg to within a short distt~nce of it, lights the fuse and 
when i t  11:~s I)~lrned :~1111ost to the C : L ~  throws it frorn 11i1r1 into the hole. When i t  
rxplodcs every living thing within :L (.onhiderahlc 13:1di11q of where i t  struck is either 
killed or stunned 1)y the shock. Many fish rihr to the surf~~c.e and are picked up by 
the tishern1:~n. An chs~)ec.i:tlly ot)jrction~I)lt~ f c : ~ t r ~ r ~  of this pmctic.e is the number 
of young fishes killed 'I'he ~ncthotl i.; prohi1)ited hy Ittw, hut very little attention 
is paid to this ennctrric~nt, :LS no c.fl'ort is 111:~de to enforce it. 

The law :tlso prohibits tho catching of fish hy mc>an,r of stupefying drugs and 
plt~nts plac.cd in  the TVR~CI*. hut the practice is still followed in many places. It is 
c:~lled 1)y the n:ttivcr " hola holn." 'rho :thuliu (Ci.rcccu purpurcn), a poisonous weeti 
which grows oti tho rriountain side, is thc, pl:tut generally employctl. I t  is gathered 
and poi~ndrd up with sand, the latter to malce it heavier so that it will sink i n  water. 
All orel. the reefs, running a short distance fro111 and generally parallel to the shore, 
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are numerous caves, holes, etc., which are the hattitat of Inany species of fishes. The 
fishermen carry a stnall scine and :t cluantity of the poisonous mixture in one of their 
canoes, arid when they arrive at  thc fishing ground set the st>ine arourld tin isolated 
rock or the niouth of a c:tve. 'I'he escape of the tish fro111 these rctrents being thus 
prevented, the fishermen place sonic of tht! ~nixture in a sm:t11 hag, and, diving to 
the bottom, shake sonit? of i t  in the holes. In about ten or tiftc~en minutes the fish 
seem to become stuprtied and rise to tho surface, whence they are taken into the 
canoe by rneans of snlall scoop nets. They soon recover from tho effects of the drug 
if allowed to rerriain in water. 

The seeds and leaves of the shrub akitt ( / ) ip lo t t ior~h ~(~t~~.l(oL'(aet~diS) are also used 
for this purpose. 

WEIRS. 

While weirs are not of c~on~riierc.ial iniportanc.c. in tlicsc islands, sonic rirc used in 
the r r~our~ t~ in  streams during the rainy scason for taking the oopu, :i snlall fresh- 
water gohy found ~nostly in thew streal~i.;, arid consumed principttlly hy the fisher- 
men and their fumilit3a. Ilr~ring the dry svason :L platforrrl of largo logs, placed side 
by side, is built ttnd placed in  the streani at  abor~t or just above high-water nlark. 
During thc rainy season the streams rise very high ttud the water becomes so muddy 
with the wash from the sloping ground adjoining the banks thttt the o o l ~ s ,  who 
rllake their lionlcr in water holes, under large rocks, t>tc., ttrc drivcn out ant1 carried 
downstrennl by the hurrying waters. As thcso fish (to not like muddy water, thtty 
endeavor to liecp  cat. the surfacc, which is c'o~ript~rr~tivc* clear, and :tre thus swppt 
i n  irnnicnsc (11i:lntitics onto the l)latforni, and fro111 there into n ditch leading out to 
:t plain, whero they are gr~therrtl up in large clr~antit,ieh. At this heabon of the year 
the ooprls are highly prized hy the n:tlives, on :icc*o~u~t, of their \-cry delicaate flavor. 
This rnethod of fishing is practiced rnainly on the islands of Oahu and Kauai. 

Considerable fishing is done with torches at  night. The torches are 11911ally 
of split 1)arnboos st~curect a t  regular intervals with ki leavcs or twigh of the 

naio (il.fyopor*trm sa~rdu~imnxh). 'L'hcy are sornetinics rcado of a niin11)cr of kukl~i 
atlts strung on rushes, or the sterlls of cocoanut leaves, which art' then wrapped with 
ki leaves so as to make the torcali round like t i  caridle. This l;tttt>r kind will Iturn in 
alliiost any kind of weather. Thc nativtls have IL notion that if thv torch i)r~rns with 
a pale flarllo the fishing will bo poor, but if it burns with a 1)right rrd flanic it will be 
very good. 

111 shallow water tho fish are freclucntlg siteared or takt.11 in rt  sniall scboop net, 
the fisherman wading ttronnd with thc lightect torch i n  one hand and the spear or 
net in the other. 

Sorn(3timeu, while the fish is blinded or dazzled 1)y the-light, a scboop net is 
slipped in front of it hy one of the tishern~en; n c.ompttnio11 then gently tosses a stone 
just back of the fish, which c'ansc.s it to dart forw:~rd into the net, and it is captured. 
This roanner of fishing is .;csllcd by the natives " lamala~na." 

Another-popular method is stunning or killing the tish after they hrtvc heen 
attracted to the surface by the light of a firc in the how of a boat. I t  is the prnctice 
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to put ia the boat a can tilled with inflaniriiable material and covered with oil, row to 
a desirable place, and set fire to tlie fuel. The fish are fascinated or dazzled by the 
light and may easily 1)e struck with a stick. 

SNARING. 

The use of the snare in fishing seflnis to i)e (sontined to TIawaii, its use on the 
other islands not 1)eing reported. I'ulii (ec.1~) arid ula (crawfish) are the species 
usually taken in this manner. 

In snare fishing for prihi (ahele puhi) the apptlnltus is a long stick with a noose 
arranged at tho end, the string which works the noose rcnching to tho end of the 
pole. A bait made of almost any kind of pountled fish or c-rab is thrown into tlie 
water, especially around rocks, where the pnlii lives in holes ar~d crevices. The 
noose is slipped 11p close to orie of thcse holes and when the puhi thrusts its head 
through in order to reach the bait, the line in the hand is pulled, drawing the noose 
tight to the end of the pole arid choking the fish to dcath, after which it is drawn to 
the surface. 

In fishing for ula (ahele ula), a long pole, to which dead hait has heen tied about 
3 inches from the hottom, i n  put dowri in the water in front of a hole in the rocks. 
As the ula comes out of its hole to get tho bait another pole, with a crotch or fork at 
the end to both arms of whit-h a noose is fastened, in slipped under its tail and 
suddenly jerked, tightening thc noose, so that the animal can be brought to the 
surface. 

FISHIiS(1 \VITlf T H E  H A N I X  

The native men, women, and children are perfectly at  honie in the water, 
spending a good portion of their tirne there, :trid they ttre ex(-eedingly expert in 
diving and swinin~ing. Frequently they catch v:~rions inha1)ib~nts of the water with 
their handw, and in sorrle p1ac.e~ this niethod of tishing 112th I)econ~e quit(% a11 inlportant 
source of revenue to thent. I t  is n c~ornnion sight, in the less dcnsely inhabited 
regions, to see a stark-naked native man or woman cronching dowri in tho shallow 
water and f ~ e l i n g  around thc coral and lava rocks for fish, papai (crabs), and opae 
(shrimp). Some of the fishermen dive to the haunts of cer t~ in  species, and, thrusting 
their arms into holes or under rocks, bring out the fish one t)y one and put them into 
a bag attached, for the purpose, to the mnlo, or loin cloth. Opae, oopu (gohies), and 
gold-fish are frequently taken by wonien fishing with their hrrnds in the fresh-water 
strtvimn and taro patches, and form a considerak)le part of the foot1 supply. 

In fishit~g for hee (octoplih) the native dives to the hottoni, and, with tt stick, 
pokes around in the sniall holes in which the animal lives. When he touches one it 
seizes the stick and :~llows hirri to draw it  out of the hole. On reaching the hurface 
tho native seizes his captive with his hands :tnd 1)ittw into its head, thus killing it. 

The ulr~ also is frequently taken hy tht. divc.r with his hands. The fishe~r~~lan 
first provides hirnself with :t sn~all 1):~g, which he :~t,ttl~hrs to his 111~10. His right 
hand he carefully wraps up in a bag or a long piece of cloth, to prevent the 111:~ from 
biting hini, and, diving to the bottorn, 110 feels around in thc crcvicoes arid holes 
among the rocks, pulling out thc ulas he finds and putting then1 in th(: hag, rc~ttirn- 
ing t,o the surface whenever necessary. E'reyuetitly he will bring up two or three 
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crawfish a t  a time. Occasionally the fishermen are severe?y hitten by puhis, which 
at times make their homes in the ula holes. 

Nearly all the niollusks are gathered 1)y hand. The opihi (Iinlpet), which 
attaches itself to rocks, is detached hy knives. The bt:c.he-denier (sea slug), wana 
and ina (sea eggs) are also taken by hand. 

The varieties of lirxiu (alg~r) which are eater1 I)y the nrttivcs are all gathered by 
hand, and this fornis quite a profitable 1)usiness for a nurrlber of woliieli and c.hildren 
on the various islands. 

LINE-FIRITINQ. 

Fishing with rod, hook, a l ~ d  line (called 1)y the natives "pacaea") is not piacticed 
to any c.onsidernble clxtent comnierc~ially, except for aliii (l~onito). In this fishery, 
niother-of-pear1 hooks, rnade from the shell of a lnollask, now quite rare, are used. 
These hooks arc called pa, and as they glisten with ail iridesc+encc likc the shimnier 
from the scales of the smaller kinds of fish on which tho tikr~ lives, no bitit is needed. 

The shell portion of the hook is barbed on the inner side with bone, arid two 
tufts of hog's l)ristle~ are attt~ched to the barbed end at  right angles to it, for the 
purpose of'keeping tho inner side up, so that the shell will lie fiat on the surface of 

the sea. 'I'hi? bone portion of tho hook is ~ ~ s n s l l y  a dog tusk, but sonletimes it is a 
piece of liun~an bone, ivory, or tortoise shell. An iron hook, with the curved portion 
hefit over so fttr that tho point runs allnost parallel with the shank, is sornetiri~es used. 
Brass hooks also are employed at  tinles. 111 line fishing douhle carioev are generally 
follncl inore convenient and rnuch safer, RH the finhirip is done rL considerable distancac 
fro111 sholSt. 

On rettching the fishing-ground the fishcrllieri locate the fish by watching the set* 
which will be seen hovering over the schools. I t  is the hJ)it, of the fish to run 

the tide, and as soon as the school has been sighted the canoes arc worked 
around ill f ront of it, and the fish are attracated toward the, boat by means of a handful 
or two of the snlall live bait thrown into the water. These srrlttll fish are usually the 
nellu, iiao, alid the young of various species. 'I'herc ~ t r ~  t h ~ ~ ? , t  rrien in each canoe, 
but orliy one rnari in etlch engages directly in tisliing, the others nianrtging the canot.. 
'I'hese two men stand up iri the sttbrn of the hoat, holtlitig iu thrir hands a bamljoo 
pole about 12 feet long with a line of thc sa~tie length attached. and tho pearl hook 
tied to the c~nci of this line. By ti quick rtiovcnierit the l i t~e  arid hook are slapped 
violently on the s~irfacc of the water and then drawn toward tho boat. The aku are 
attracted by the noise, and seeing the glittering hook, which looks likc ti young fish, 
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make a spring for it. As soon as the fish is hooked the line is swung up over the 
fisherman's hoad so as to nlakc alnlost n cornplete revolution. It ih very necessary 
that the line should he kept hu t ,  as, owing to the fact that the hook has hut a slight 
l~arb,  thc fihh would bhalte itself loose should the line slacken i r ~  the lt~ast. AS the 
hooked fish is describing this rcvolutiorl the tishernian swings around to nleet it as it 
nears hitil, I~owing out his right arm. wrhen thc fish comes between his arm anti side 
he closes the111 up and tire fihh is (*aught, unhooked, arid tlropped into the boat. If he 
perceives that the tish is c.oriiing ton t ~ r d  llinl in such :i 1v:ty ttl:~t it will be diflicult to 
hold i t  in the rnanner dcscrit)ed, hc rno\Tcs out of range :tnd allows i t  to rl~ake anothet- 
revolution, catching i t  on its returti. The fishing l ~ t r ~ s t  I)e done in  front ten to fifteen 
rniriutes' tinie, as the scllool hoon gets frigtitericd utttl t1is:tppears. 

In line-fishing for other species besides tiit> itku, optle, carthwol.ttls, and live fry 
of tish are used a- hait. Hooks of varyi~lg hizcv arid kinds, rriade f rot11 ivory, tortoiw 
hht.11, and human and nnir11:tl k)oncs, are usc.d. Freciuc>ntly the fisherman, after k~aiting 
his hook frorii a hnntlful of opae, bruisrs the‘ remainder, and, wrapping it up in 
cocoanut fiber, ties i t  with a pehhle on tlte lint (+lose to the hook.  The bruistld 
matter spreads through the water when the line is dropped and serves to attract the 
fish to the vicinity of thr hook. 

For hait i n  uhu tisliitlg ttie gall 1)l:iddcr of thcl li(lt1 is tl~.icd :~ti(l tllcsr~ cooked until 
it becomes a jelly, which is placed in a stria11 calahash or 1)owl :ttl(l tied to the hook 
as bait. A pole is used it1 this rrlethod of fishirig. 

In fishing for :tauitL (('rabs) froni cliffs or high ~.ocks, :L long ~)atlil~oo pole wit11 
line, to the end of which is tied an opihi, is used. 'I'he ti.slic~rniart ci:tnglcs this hait 
in front of the crab as it looks out from its honle in tito roc-ks, and t l ~ c  ttnimal rtt oncut. 
seizes it. By a cluicli jerk the line is swung up :~nd thr. aaliia c:~ught. 

In the deep-sea fishing liooks :~iid litles arc uscd without rods, except for the 
aku. Fishing is carried on here to ctcpths as grtwt as 600 feet. The older native 
fishermen are ftt~riiliar with all the rccfq altd rocky elevatioris for 11ri1c.s in every 
direction from the bhorc, and know wcll the tliffcl*cvtt spt.c.irs of tishen to he found in 
each place. Frequently they go errtirely out of sight of the lowlands and rnouritztin 
vlopes and take their herrrings, for the purposc? of detertnining from the relative 
positions of the different niountwin peaks the rcef or rock which is tlio habitat of the 
fish they are seeking. 

On 1 ittwaii an ingenious method of fi5hirlg for ulria is plactic3ed. A long 1)ole is 
1~lantetl on the short! in s11c.h a positiorl as to lean drcidedly tow:trd thr w:~trr. On 
the top of this a hell is arranged so that i t  will swing clear of tlltl top of the pole. 



COMMERCIAL FISHERIES Ob' THE HAWAIIAN ISLANDS. 739 

I n  oltlen ti~neh :I ('al:tt)a-h wi(ii s I I ( ~ I I s  in(~locir(1 t,ook the place now occwpied l)y the 
bell. A k)lock ant1 fall is also i~tt:bcheci to ttic pole close to the top, arid a long line, 
with it hook trt tho O I I ~ ,  ih r11n through the 1)lock and t~llowc~cl to float out to sea, the 
lal~d cnd heiny tied in tr slipknot to thc t)ottoni of the pole and the surplus coiled st 
the foot. A srnall de:rd fish is used as bait. In  order to attract the fish, puhi art) 
mashed up with sand arid thrown into the ocean. As soon as a fish is hooked his 
struggles callhe the hell to ring, thus \varning the fisherman, who at  once runs to the 
pole and, loosening thr. slipknot, begins to play tho fish. As tlle fish is too large :tnd 
strong to httul in :tlive, it liirlrt be played until 
drowned. 

111 harrd-lirlc fishing fro111 canoes in dcbep wt~tr~. ,  
:I linr of about 8-inch caord, with R I:LV:L *to~lo 
weighing several pounds trs :L sinker, ih  usrd 1)). 
tho 11:~tives. A little nhove tlie sinker, i~lid for ti  
distance of about 6 feet, thclre run out froni the. 
line little bu~nboo cancls ahout t i  foot in Icngth, ill 
a horizontal position, arid f roni thc outcr end9 of 
thest. c:trics dangles 21 short piece of line, with n 
hook at  the end. The bait is put over the point, of 
thc~ hook :tnd the uppt'r portion of it tied to the 
shank by rIioans of two h~nttll threads h~rriging 
fro111 thr line t~nd tieti just above the hook. This 
liue i.: used in water as deep :IS 200 fatholns. A.: 
so011 :rs the sinker rcac.hcs tlir hot,toni the n:rtivtl, 
t)y a peculiar jerk, disc~11gngc.s tho ston(. : L I ~  draws 
the line about a fathom from tlie hotton~. whcrc. it 
is trllowed to renlairi until u certain numl)cr of 
t1ite.r have been felt, when it is drawn to the stir- 
facbe, the fiqh removed, the hooks rebaited, a new 
sinker put on, arid the line run overboard tigain. I 
ITla~lls is the principal species captixred thus. 

111 dccp-sea fishing the ,Japanese generally use : 
but one hook on n line, nttxrchecl to the. erid of it. 

In fishing for maliinialii (dolphin) thc Japit- , 
11ese llse n rope about 2,000 feet i n  Irngth. At Fro. 'La.-Deep-sea flshing liue 

illtrrrals of ti0 feet a1.e r~ttached hrrtnch lirics :ti)ont 
60 feet in length, with t i  hook on each. Akulc are used as bait. 'rho line is paid 
out, fro111 the i~ont, tho main line bcirig kept on the surfacc? 1)y buoys made. from 
the cottoll tree, while the branch lines hang downward. The line is set in the 
nlorllina and twken up at  noon, the fishermen lying off in their 1)o:ttr in the mean- 
while. This fishing is carried on about 10 miles offshore. ' 

A line used principally for ctrtchiqg kole has a t  the end n piece of lead, at each 
end of which i x  attached t i  short line with a hook. Tho gill1 of the hee, prepared 
in one of the nurneroux w~tys given under the sec t i~n  Iletdtd " IIait," is used for bait. 
This manner of fishing is (called by the natives " okilo hee." 
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The iise of human flesh as bait was in great vogue among the Hawaiian chiefs. 
I t  was cheaper than pig, was equally acceptable to the shark, and gave the chief an 
opportunity to kill anyone whom he disliked. The victirn was cut up and left in a 
receptacle to decompose for two or three days. Katnehatneha I was a great shark 
hunter and kept his victims penned up near the great heiau (temple) of Mookini, 
near Kawaihae, Hawaii. 

N E W  FORMS OF APPARATUS PROPOSED. 

I t  is probable that the beam trawl could be used to advantage in the deeper 
waters around the islands. This apparatus, which is an immense bag, with wide 
flaring mouth, the bag running to a point a t  the end, is worked from the deck of a 
sail or steam vessel. Long cables are attached to the sides of the mouth of the bag, 
and the trawl is dropped overboard while the vessel is in n~otiori. I t  sinks to the 
bottom, and as the vessel moves forward is drawn along the bottom, scooping up 
everything in its path. When it has been down a suflicient length of time the vessel 
is brought up into the wind, the trawl raised to the deck, where i t  is emptied, and then 
dropped overbotird for another trial. Sharks are very destructive to net9 used in 
the deeper waters, and also cat the fish out of theni; with the beam trawl this wo~ild 
be obviated. 

Pound nets made of fine wire could be used to advantage on the leeward side of 
the islands and in the bays. Netting could not he used, as the sharks and larger 
fishes wo~ild tear it to shreds while struggling to get in or out. 

Fyke or hoop nets would probably prove profitable in the bays and rivers. 
They could be ret and left without further attention until it was c*onvenient for the 
fishern~ar~ to raisc them. 

BAIT. 

c'lltch i72q of h i t  .--The natives generally use live bait in the line fisheries, and their 
method of catching i t  is rather interesting. In the nioining a medium-length fine- 
rr~esh seine is loaded in the canoe or  canoes, each of which contains two o r  three 
men. and is paddled ahout PO or  50 f e d  from the ehore. One man is left on the land, 
and he runs along the rough, rocky shore with a small pail of dried opae, of which he 
takex out a few at intervals, and, d t e r  chewing in his riio~itll n few moments, spits them 
into his hand and throws them on tL> the srirfacr of the water a short distance from 
the sl~orr. If no tish rise to the bait thrown out i t  is quite certain none is there, and 
he runs on n little farther and repeats the opcrstion. When fish rise to the snrfac.e 
and nibblc at the hait he signals to the canoenien, who imrnedictely paddle in close to 
the ant1 nll but one, who is left in the hoat to mnncuver it, drop overhoard with 
the and sweep i t  around the spot, inclosing the fish. 

On most of the islands the nehu is the principtil hpecies of bait fish taken, while 
on Hawaii thc pihn is a l ~ o  used for the same pnrpose. The young of many other 
species are t a k ~ n  in these wines and used as bait, to the g'reat havoc of the general 
fisheries. 

Bait WP~.--Live opae are very frequently iised for bait in the line fisheries. 
All species of young fish t ~ r e  used as bait, both alive and dead, though the former 

are preferred. In fishing for mahimahi (dolphin) young akule (called agi by the 
Japanese) are used. . 
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The natives are very expert in the preparation of palu, or baits, from various 
substances. I n  making these a small section of the sharp end of a cocoanut shell, 
about 14 inches in height, and a small stick of hard wood are used, in the same manner 
as a mortar and pestle. 

A number of methods of preparing such baits, with the ink bag of the hee as the 
principal ingredient, were given to me by Mr. Joseph Swift Emerson, of Honolulu, 
who has made a thorough study of the native customs. Alaala hehe (the ink bag of the 
common octopus) is roasted on the coals in the leaves of a ki plant, and when well 
cooked is ground into a paste in the mortar. IJsually i t  is flavored with something 
that is supposed to attract the fish. Great care is taken in coinpounding the rnix- 
ture, and every fisherman has his favorite recipe. The following are some of the 
more common mixtures used, alaala hehe forniing the base in every case: 

1. Pound 11p a little alaalapuloa root in the mortar, throw away the fiber, leaving only a few drops 
of juice in the mortar, then mix in the alaala hehe, working it  thoroughly with the pestle. 

2. Mash up a red pepper and throw seeds and pulp away, leaving only a few drops of juice adhering 
to the mortar. 

3. Obtain juice from puakala (the prickly plant, the thistle) seeds. Mix in a little salt and proceed 
as in No. 1.  

4. The Pame with ilima flowers and salt, always using an exact nurhher of flnwers, say 4 or 8. The 
fishermen have a supemtitious idea that if an odd nrirnher is wed it  will have no force. 

5. The sarne with salt and young noni leaves  lightly roasted. 
6. The same with salt and maile kaluhea. 
7. The Rame with ~ a l t  and leaves of the paina ( poha-rape goo~eberry ). 
8. The same with salt and very young leavw of koko. 
9. The same with the hark from the root of pilo (plartt growing near the seashore with beautiful 

flower of foul smell). 
10. The same with salt and the bark from root of nalinau. 
11. Mix with kukui (candle nut) nuts, well roasted, the kukui nut8 to be well ground first and then 

the alaala hehe to be worked in. 
12. Mix with old hard cocoanut burnt to a crisp, a little kukui nut rarely done and salt. 
13. Mix ~ i t h  a little cinnamon. 
14. Mix with fruit of rnokihana, which grows on Kanai. 
15. Mix with a few drops of brandy or other intoxicating liquors. 
IS. The same with Perry Davis pain killer. 
17. The same with kerosene oil. 
18. The same with tobacco juice. 
19. The sarne with juice from ahuhu seeds. 
20. Mix with ealt and coal frorn burning a little mahuna kapa. 
21. Mix with salt and coal from the sugar caane of the variety known as ainako. 
22. Salt the alaala hehe before roasting. 

The bait, when prepared, is applied to the tip of the hook and is very attractive 
to fish. Those caught with it are usually small ones found near shore. 

In fishing for opelu, cooked squash, pumpkin, papain, and bananas, a190 fish ' 

ground up fine and mixed with sand, are employed. 
The following additional varieties of bait are used in fishing for different species: 

Kukui and cocoanut meat hakecl together in equal quantities, chewed bread fruit and 
taro, opae dried and pounded, wana with shell broken to expose the meat, half- 
roasted sweet, potatoes, raw ripe papaia, pounded papai, fresh and dried opae, earth- 
worms, opihi, the gall of the hee, pnhi ponnded up fine with sand, nehu, iiao, akule, 
scraps of meat, fish heads, etc. 

Buit bo~<~x.-As live bait is generally used in the fisheries, suitable boxes for 
keeping i t  are necessary. The following are the styles in general vogue: 

When two canoes are joined together for aku (bonito) fishing, the bait box is 
swung beneath the cross trees and lashed there. It is about 20 feet long, 2 feet high 
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the whole length, and about 16 inches wide in the center, running to a sharp point a t  
each end. On the outward trip about two-thirds of the box is submerged, and as the 
sides are perforated, water is admitted freely. On the return, however, as the box 
is empty, it is unlashed and placed on top of the cross pieces, in order not to impede 
the progress of the canoe. After the aku fishing is over the box is either hauled out 
on the land until the next season, or moored close to shore in a sheltered position arid 
used for keeping bait temporarily, but is, not taken out to the grounds, as i t  is too 
big and unwieldy for one canoe to handle. Much smaller boxes of the same general 
style are frequently employed, also square and oblong boxes of varying sizes, per- 
forated, or with slats set close together. 

The Japanese frequently use small boxes about a foot long by 8 inches wide by 8 
incheu-deep, perforated on the sides and ends with small holes. These are attached 
to the boat by a short piece of twine and allowed to tow alongside. 

Some of the Japanese also carry bait in one of the smaller of the wells in the 
bottom of their sampans. & 

VESSEL FISHING. 

In  view of the fine fishing grounds in deep water and on the reefs and shoals 
within reasonable distance from the islands, it is surprising that there are no vessels 
engaged in fishing. Several attempts have been made to establish vessel fisheries, 
but for various reasons they have met with failure. 

The l ad  ntter~lpt was in 1898, when a number of persons in Horlolulu fprnwd a 
company and, a t  a cost of $6,800, had the gasoline pchooner N(zlolo built to engage in 
this business. She was fitted out with six seines and one bag net, at a cbast of $1,000, 
and carried a crew of four men. The fishermen were Japanese, who were hired at 
Honolnlu. They had their own boats and lines, and the schooner towed them to the 
fishing grounds. A station was established at Palaau district, on Molokai, and an old 
fish pond there was purchased with the purpose of cleaning it out and using i t  for 
catching fish which came in through the entrance. It was the intention of the com- 
pany to hire fishermen on the islands to work the nets, while the .Japanese would 
engage in line-fishing, and the schooner would make regular trips to Honolnlu with 
the catch. The f; .ling was to be done on the reefs about the west and south sides of 
the island of Molokai. 

Difficulty was a t  once encountered in the unreliability of the Japanese crew, who 
would go to Lahaina and other places and sell their catch. Another crew was col- 
lected, composed largely of white men, mostly beach combers, and they were taken 
to the fishing grounds, to work the nets principally. This plan also failed, owing to 
ignorance of the businens on the part of the  crew, and a third effort was made, this 
time with a crew of native Hawaiians an? South Sea islanders secured at Lahairla. 
Twelve of these men were put on the isldnd of Lanai and supplied with boats, nets, 
lines, and After t~ few l l a ~ ~ l s  the vessel left for Honoluln with the clatch, 
the understanding with the finhcrnmon being thttt they were to continue fishing to 
secure a second cargo during her absence. When the vessel returned, however, half 
of the fishermen hat1 deserted and the few remaining were carried to Ilahaina. The 
whole business was abandoned in August, 1899, after the failure of an effort to get 
another gang on Maui. 
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The captain of the vessel says there was no lack of fish at any time, and if the 
fishemen could have been properly trained to the work the experiment would have 
been a brilliant success. Most of the fishing waz, done with trolling and hand lines, 
as th3 neh would not wark well on the coral reefs, frequently tearing, and the 
numerouh sharks about the reefs also did much damage to them. 

FISH PONDS. 

The most interesting of the fishery resources of the islands are the fish ponds. 
This is the only place in United States territory where fish ponds are found on such an 
immense scale and put to such general and beneficent use. The time of the building 
of many of them goes back into the age of fable, the Hawaiians, for instrtnce, 
attributing the construction of one of the most ancient, the deep-water fish pond 
wall at the Huleia River on Kauai, too the Menehunes, a niythicbal race of dwarfs, 
distinguished for cunning industry and mechanical and engineering skill and intelli- 
gence. Many of the very old ponds nre still in practical use and look as though they 
would last for centuries. As the ponds were originally owned by the kings and 
chiefs, i t  is vcry probable that most of them were built by the forced labor of the 
common people. There ir~ a tradition among the natives that I ~ o ~ o  Wekolo (MTekolo 
pond), on Pearl Harbor, Oahu, was built about two hundred and fifty years ago, and 
that the natives folsmed a line from the shore to the mountain and passed the lava 
rock from hand to hand till i t  reached the shore where the building WRY going on 
without once touching the ground in transit. As the dirstance is considerably over 
a mile, this is significant of the density of the population a t  that time. 

The ponds are found principally in the hays indenting the shores of the islands, 
the corrimon method of construction having been to build a wall of lava rock across 
the rlarrowest part of the entrance to a small bay or  bight of land and use the 
inclosed space for the pond. Ponds were also built on the seashore itself, the wall 
in this case being run out from two points on the shore, some distance apart, in the 
shape of a half circle. Most of the Molokai fish ponds were built in this manner. 
A few were constructed somewhat interior, and these are filled by the fresh water 
strearnn from the mountains or  by tidal water from the sea carried to them by means 
of ditches. Most of the interior ponds are on Oahu, near Honolulu. The Nomilo 
fish pond a t  Lawai, on Kauai, is formed from an old volcanic crater with an opening 
toward the sea ticross which a wall has heen l~uilt,  and as the opening is 1)elow the 
surface of the sea the tide plays in and out when the gates are opened. 

In the sea ponds the walls are about 5 feet in width and are built somewhat 
loosely, in order that the water may percolate freely. The interior ponds have dirt 
 side^ generally, although a few httvc rock walls covered with dirt, while others have 
rock walls httcked with dirt. 'l'he sea ponds genrrally hare sluicc gates which can he 
raised or lowered, or else which open and close like a door. In the interior ponds 
there are usually two small bulkheads with a space about 8 feet square between 
them. Each of these hau a small door which usually slides up or down. When the 
tide is corning in both doora are opened and the fish are allowed to go in freely. 
At  the turn of the tide the doors are closed. When the owner wishes to remove any 
of the fish he generally opens the inner door when the tide is e1)bing. The fish rush 
into the narrow spsc:e between the bulkheads, fro111 which they are dipped out by 
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means of hand dip nets. In the sea ponds the gate is opened when the tide is corning 
in and closed when it turns. 

There is usiially a small runway, h i l t  of two parallel rows of loosely piled stones, 
froui the gate to abo~lt  10 feet into tho pond. i is  the tish congregate in this rr~nway 
when the tide is going out, i t  ir very casy to dip orit tlie sr~pply needed for market. 
Seines and gill nets are :~lso used in taking fish froiti the ponds, a method which i.i 
easy, owing to the shallowness of the ponds. 

The hea ponds usually contain only the ama-ama, or ~iiullet, and the awa. In the 
fresh and the brackish water ponds gold-fihh, china-fish, oopu, opae, carp, aholehole, 
and oklihekuhe are kept. Practic.ally no attempt at  fish-culture is niade with these 
ponds. Hesides the fish which cortie in through the opcw gates at certain seasons of 
the year, the ow~iel. usually has rnen cngagrd in cittcliing yo~uig artlaartla and awa in 
the open sea and bays, and transporting them alive to these enclohures, where they are 
kept until they attain a marketable size, and longcr, freclnently, if tlie prices quoted 
in the market arc not satisfactory. I t  costs alrriost nothing to keep them, as they 
tind their own food in the sea ponds. It is hl~ppost~l that they eat a fine riloss which 
is quite cornrnon there. 

There are probably not t~lore than one-half the number of ponds in use to-day 
that there were thirty years ago. 'rhere art: numerous reasotls for this, the principal 
ones being the following: 

1. The native population is rapidly disappearing, and where there were prosperous 
t~rid populous villages in the early years of the last century there is practically st wil- 
dcrriess now. Owing to this depopulation, there is no atle for fish in the ininledlate 
neighborhood of the ponds, the only rri:~rltet possible, owing to the diffic.ulty in trttns- 
porting any distance without the use of ice. The ponds have thus naturally been 
allowed to go to decay, the walls breaking down from the action of storms, and the 
st?% tilling them with sand if they are located on the immediate shore. This condition 
of affairs is especially prevalent on Molokai. 

2.  Two of the important crops of the islands are rice and taro. As both tiinst be 
grown in a few inches of water, and are very profitable crops, a numher of thc interior 
ponds were turned into rice fields and taro patches. Oahu has shown tlie greatest 

in this respect. 
3. On Hawaii ponds were filled up by the volcarric lava flows of 1801 and 1859. 

The Kanieharneha fish pond, which was filled u p  in thi..; ninnner in 1859, was said to 
have heen the largest on the islands. Only traces of it are now to I)e found on the 
beach. 

4. At  Hilo, on Hawaii, soine ponds, mostly quite small, are so filled with the 
water hyuc~inth that i t  is no longer possible to use then1 for fish. This year a few of 
the beht of these were (.leaned out, but as there is very little protit to I)e made from 
them, and their ownership is in dispute, there is but little desire to do much to build 
them up. 

5. Other ponds have been filled up to rllakc way for building operations and for 
other purposes. This is especially true of ponds in and p round Honolulu and 
Lahaina. There used to be a niimher of fish ponds on Ilanui, hut they have a11 been 
allowed to fall into decay. 



748 RULLETIN O F  T H E  UNITED STATES F I S H  COMMISSION . 
A numher of ponds are kept up by their owners ~nerely as private preserves. as 

it  were. t h c  fish taken froni then1 being either cons~lrrled 1)y the owner's household or 
given to friends . Such ponds are ncattered till over the i .;land s. 

The following is ft rongh list of the fish ponds still in  existence. or traces of  
which reniain. together with their area and a statenlent so far as possible of their 
prtwmt c+ondition . 'Shere i n  no great claini to accuracy in this list. as rnany o f  the 
pond* : t r ~  i n  i r i a c ~ a e s s i l ) l ~ ~  regions of the islands. and in such c a h e s  tho writer was 
oldiged to depend upon others for  reports :is to their present condition: 

Ixrtl~lfl of Onhu: 
K o o l n ~ l  Hay: . \reti ill ac8res . 

*Eleeia I'ond. n c n r  Neein ......................... 88 
........................ *1Itilek(111. n m r  bll.lr~kapn. W 

........................... * Nnnpia.  n e a r  Moktipo 215 
..................................... * Knlnapnhi  24 

* N a m e  n o t  k n o w n .  i n  Ketinla~r ................... 3 
* S t i m e  n o t  ~ I I O ~ I I .  i n  Mahinu]  ................... 11 * Xikio la  I'ond. n d ' ~ ~ i n i n g  Mikioln 1 . 8  
*Loko  K r ~ k r ~ n .  tit d a i k n l n a  ........ ::::::::::::::: 3.5 

................... *IA, k o  Wt~ikalut i .  rit Wniknlnri 11 
................................... * I 'unt t iur~ I.oko 12.5 . ...................... * Pond  t idjoining Jim  old'^ 2 

*\Vniknpoki (Alnl~ti i ) .  wall  t ) n > k e ~ ~  ............... 4 
................................... * K n n o h u l r ~ i w i  2 .5  

* KaIokoht~nnh011 . a t  Itind of nttlne I I H ~ C  ......... 7 
* Kikiwelt~rvelti. i n  Kikiwelawelt i  ................ 4 .:I 
*%I\)koiii I'olld. ad jo in ing  KII~IIOIL ................ 124.T) 
* N a m e  n o t  k n o w n  . i n  K a h a n n  ................... 14 
* Kaelepuln.  Ireah-water  p o ~ ~ d .  i n  Knilun ......... 216 
*Mnnntklut~. i n  Innd  of snnlo rutme. pnr t ly  filled .. WLY 
* Wsilllpe. i n  la1111 of a%ln( . r~nrrle ................. .I 1. 5 

I'enrl I ~ ~ c l l s :  
* I ' o ~ r l ~ e l a  i n  \Vtiikclr. r r rnnnu t  letisccl ........... 22 * Kannknb .  i n  Waike le  ........................... 4.1 

.............................. * MHIL~IIL. i n  \Vt~ikele 4.8 * Y o k ~ ~ o l a .  i n  Wttikele ............................ 2.8 
...................... * Eo. i n  Wni io. ptirtly tilled 131 * ~ R m e  n o t  Enown. i n  ~ t t i p i o  .................... in . i 

............................ *~I tknn lo t~ .  irk Waipio 195 
* 3100. i n  Wuinwn ................................. 1.3 
* Knhinloko.  i n  \\.niuwti .......................... 13.8 

.................................... Nsrnelcxs pontl 2.8 
............................... *AptiIn i n  \ V n i n ~ a  7.1; . ................ * P~HIII ;II .  i n  Wtkiei\vc~. p t ~ r t ~ y  tillt.(i .~i o 

*\Vt.li.kn. i n  \VII~IIIRIIO ............................ 27 . 0 
* K n k r ~ ~ ~ n .  i n  \Tn in~nuo  ........................... 2.5 

...................... * I.~~nknht~oIt!. ill \YII~IIII  I 
............................. * I'tiakca. i n  \ V a i m t t l ~ ~  I2 

................................. *Opn . i n  K t ~ l a n . ~ ~ ,  10.5 
.............................. . * I'aninn i n  Knltiutu) 2 :1 * ~ n n n u k .  i n  H I L ~ I L W ~ L .  p t t r t ~ y  fillet1 ............... 25 

.................................... *I. o k o  Mr~liwtri 1 
* K n h n k ~ l p o h t ~ k n .  i n  I ialawtt  ..................... 3 

Amnnn.  i r ~  Httltkntt. Hllrcl 11p . 
I'ohnkn. i n  IIIIIIIWII. ptirtly filled ................. 2.5 
* S n r n e  n o t  k n o w n .  i n  Hnlnwt~ .  pa r t ly  filled ...... :I 

.......................... * Okiokiolepe. i n  I ' n ~ ~ l i ~ t t  t i  
........................... * K I I ~ ~ L ~ I I ~ I I .  ill I'IIIIIOR 3 * \Vtki.rho. i n  Hnlciwa .............................. :I" 

I\IOILIIILIII~ a n d  Knhtiniki: 
l2eleptr!@. i n  hI(tn111i111n. lnostly filled 111) .......... 332 
* Kn~hlknp l l .  ill Moann111t~ ........................ 2.58 * Knl~,tkloa. i n  ,Ilotinnluti .......................... :I6 

........................ . *Awaawnlon.  i n  3loanr~111tt 8 8 
...................... * M n p ~ ~ n n p n n t i .  i n  Mon11nI11n 10 

......................... *Knikipnpll. i n  MOILIIHIIIH 20 
*\Veli. III  Knhnuiki  ............................... :30 

Knlihi  a n d  Kt~pnlnmn:  
* Apili. i n  Knlihi  ................................. 28 
* I ' ~ i h ( ~ u  I I I I ~ .  i n  Ka l ih i  ............................ 21; 
* Pahou  iki  . i n  Ktrlihi ............................. 1 I 
* . \ ~ t i k i . i n K t i l i h i .  nrtlytill(*d ................... 12 
*Ant t t~oho .  i n  Ktt~iRi .............................. w * Kuwi l i  I. ill K t i p t ~ l n n ~ s  .......................... 10.5 
*Kuwi l i  II. ill K t ~ p a l a m n  ......................... 1 i . i  

Kewnlo  linrl \Vaiki ki: 
Is)r~dn.  i n  Kewtrlo proper.  al l  l ) e i ~ l g  tillecl n p  . 
O ~ I I  . i n  Miki. now I I S C ~  NH r i r e  field .............. 1 ...I 

................................. * Kuwili .  ill KLHR 9 . i  
...................... * N a m e  n o t  k n o w n .  irk K t ~ l i t ~  2.5 
...................... * N a m r  !tot knowrt .  ill Knlin 1.4 

. ...................... * N a m e  11ot k n o w n .  ill Knlin I 5 
* K a i p u n i  I'ond. i n  Kalin ......................... 1 . 5  

*la?. (1 o.f Oa/tt~-(.ontirlnt~d . 
Kewnlo nn(1 Wtrikiki-Continlled . Area  ill 

........................ * K a i p l ~ n i  l 'ond 2. ill Knlin * I't~w(.o 1. i n  K ~ l i i i  ............................... 
................................ * P ~ L W C O ~ .  i n  Ktilin 

.............................. * Knj)n~i ik i .  i n  Wtilin 
............................. * K n ~ h i k n p l .  i n  Kaliti 

........................................ * L'ILII P o n d  
................. * % I ~ t i l t ~ h i a .  f r esh  wtctor. Wnikiki  . ................ * Opuknnln. frrah wa te r  Waikiki  
................. *Kapanken .  Wnikiki .  f resh wntcr  

\Vait t l~l t~:  
* NIL I'ontl . i n  K n r n n r ~ t ~ n n i  ......................... 

................................ I'tkkar~nkrt ill Iloli 
~ n ~ n a l t ~ s s d x t e r ~ u i v e  ~ ) o n d .  i n  Eioolehr~a filled w i t h  

mu11 . 
Nnmrl r s s  cxtennivc poncl. i n  I'RIRILII. f i l l rd wi th  

~ n u d  . 
......................... * I 'nnt~lt i~i .  i n  Xtliwti .- 

Ooin. ilk Sniwtl .................................... 
............................ Kalurutl~uhi .  i n  Ntiiww 
........................... K ~ h o k n i .  i n  Ktilt~mnultt 
........................... Ohail, [ lo  i n  K ~ I I L I I I I L I I I ~  

................... Nnrneic?;r pond .  i n  Knlnms~l l t i  
...... ?it~rnelenxamnll p c ~ n d  iul t tnd.  i n  KI I IHI I I I I I I I~  

.......................... Kalokoeli  i n  Knmiloloti 
................. S n n ~ e l e n ~  i)c,nd. in h h k n k u p n i a  1 

........................ Knoaini. i n  M n k ~ k l l p a i n  2 
................................ KHIIOR i n  Knweia  . ............ ~ o k s h k l n .  i n  Knweln p ~ i r t l y  tilled 111) 

I * ~ I I ~ I I I I I ~  i n  M n k o l ~ I n ~ ~ .  ~ ) t i r t ly  tillr(1 1111 ........... 
Knwiu.  i n  Xnkoleltin. pnrt ly HI1t.d I I ~  ............ 
P ~ L I I I I ~ I I ~ I R ' .  i n  M t r k o l ~ ~ l t ~ ~ ~ .  WIIIIS b r o k ~ n  .......... 
K P I ~ I I ~ I I W W N .  i n  K t i ~ ~ ~ ~ t i o k o ~ l t ~ ~ ~ .  wtrlls brokt'11 ..... 

........................ I ' I L ~ ~ I I ~ I I I .  i n  K e ~ ~ l ~ e k l l i l l o  
Stin1tblr~4 1~)nc l .  i n  K e o r ~ o k ~ ~ i n o  ................... 
* K ~ L ~ I I I I I I I C ~ I I I I C .  it1 Kt~rntilo' ....................... 
Stirnelc.sn o l d  pontl. ~ I I  Wt twt~ i t~ .  wall  broker^. ..... 
K a l o k ~ ~ i k i .  i n  Wtiwtiit~. pa r t ly  fillcrl ............... 

.............................. I'nitrloti. i n  I'II~LHIIILIII 
*Kninnohe.  i n  Kn,~nloln.  wall  p t ~ r t l y  l ) n ~ k r r ~  . I J I I ~  

u9t.d ............................................. 
1'11 Iniliilii. i n  KIIILIIIOIA. wttlls t)roken ............ 

............................ * din tu l .  i n  K ~ I I \ V & I I I I ~  
Snnlelexxold p o ~ ~ d .  i n  Kvnwt1111tj. wttlis brokc.11 .. 

................. St imelcwold  porrrl. i n  K c v ~ w t ~ n n ~  
. ..................... S ~ ~ m ( ~ I t ~ ~ u o l d  I O I I ~ .  it1 O h i ~  1 

............................ * ~ ' I I ~ I W I O H .  ill knntiwtl i  * Nnrrrcles~ o ld  ~ , o n d .  i n  l'tilt11)11e .................. 
* Ntilneles~c)id pond .  ill Ilttlaplle .................. 
* Snmelcsqoll l  pond.  i n  Kt t I~~nt ihn  ................ 
*Nnrnelern n ld  pond .  i n  KHIIIIL~IIIII ............... 

....................... * Knopetihinn. In  Ktilr.titil~n 
......................... *Nianpnla.  i n  Kti l~~ntkhti  

.............................. * I'ipio. i n  X l a p n l c h ~ ~  
................ I ' n r~ t~ l~ t ih t~ ' .  i n  1'11 koo. W I I I  I hrokc11 

........................... * Ilae'n I ' I I I I ~ .  i n  I'ltk(m * Stirnelesx pond.  i n  Knpc>kc ...................... 

............................ * N~r l~ io lc .  ill A t ~ s i n o  I 
........................... * Kihaloko.  i n  A hnillo 2 
......................... * \C.t~ihilt%l~ilt~, ill K n i l i ~ ~ l t ~  

..................... * K ~ ~ I n t ~ I n ~ n i h i .  i n  fI01loln1111i 
......................... 11, ~ ~ k t ~ i i ~ l v  11tirl. lg  fillc.11 n p  

..... S n t n e l r ~ s ~ ,  111 pond .  i n  Kt~inti111. wl~ l lx  I ,n)krn . ......... K t i h i ~ ~ r i ~ , o I ~ t i k ~ ~  in iV1oa11ni. wt i lu  t ~ n ~ k e n  
.............. O h f l l ~ h a l t ~  i n  Kumimi .  wall t)rokc.n 

S n m ~ l r n u  ;, l d  ~ o n l l .  ill Hononliwni . wlill h r o k t . ~ ~ .  . . . 
~ . * l n s f l  . !y~arr.ri. 

....................... *Noml lo  pond .  i n  K t i l n h ~ * o  * Samelesn fiqh pin1'1. i n  U'tlirnett . 
* Nnmrlcsa fish polkd. ill I.illtkc . 

15 
l t i  
4 3  
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Ixland of Karni-Contil~lled. Artw in arre'i. 
Nameless  fiqh pond, !n Lihue. 
* Nameleuu Ash pond, In Lihnr. * Namelei% flsh bolld, in ~~~~~~~~i. 
*Nan~eienn tish ~ ~ o n d ,  i111innt~rnanl11. arcn xuucll 

I~ln?&d of AIlu?li: - 
Kanaha' Pond, near Kt~hului,  not used ........... Yi 
Mokuhinia in Lnhinn, m o ~ t l r  filled n not ~rred. 11.4 
Namelesq pond, ill ~ n i o k t ~ i l i a ,  llenr tR'e Irtst, not 

used ...................................... 1 
R ~ n o l u ,  i n  l 'ar~wr~ln, Koolau, used HH rice fielcl. .. I .  5 

l r lcgl  ccf ITmuaii: 
11i Hilo: 

. . . . . . . .  Nnmelenn pond, in Iowcr part of KIIBIIRII.. d 
...... Waiolnma Pond ill lower part of K u k n a ~ ~ . .  .10 

Nnmelecul pond,'ir~ lower part of KI I~ I IRI I ,  tilled 
with water hyacinth. * IIoakirnncl, in Waiakett.. ........................ 1. !I * \Vainken, in Wniakrn ........................... 2.5.5 

lr91and of IJnwClii-Con tir~rlrd. Aroi ill nrres. 
111 Hiiu-c'ont inlied. 

............................ *Mohorili, ill Wnitikcv~ 4.5 
........................ * Knlr.polrpo, ill \ V H ~ H ~ C R .  1.5 

............................ *WnihcJe. in FVninketi .5 
............... * K~innkea in  \Vainkm. sea pond.. 2 

* l , o k ~ ~ a k r i ,  ill \Vaiskcn, scnpond, r~ lm<~s t  11s large 
tm Wuiakrn. 

I n  1'11nn: 
................. Name not known at. \Irninkol~a.. IS 

I ' o ~ i d ~  a t  Kapoho S I I I I ~  11y sllh.rirlrnvt* of the  roast 
in 1W ... . -. . 

................................. 1h11kap11, ill 1311111 3.5 
In North Konn: 

I'ni~ietb Pond, in H n n ) n ~ ~ n n ~ a r ~ n ,  tillt.11 111) IIY Invn 
flow of 1801. 

l'ond ill Kiholo, lillrcl !III 11)- lava flow of IS:,!). 
Knloko Pond, nrnr KHI~IIR,  partly filleci wit11 lava. .W 

Owners of ponds rai-ely hilve mu(hl1 to do with tho practical working of thcm, 
i~slially leasi~ig thcm to Chinese. Most of the ponds on Oahu arc controlled 1)y two 
Chinese merchant firnls in lIonolnlu, who work in close ht~rmony. 'I'hey tako partic- 
ular care that the Honoluln nlarkrt shall never hecon~c overstocked with aiiiaania 
and awa, and are thus able to comr11:tnd almost any pricle they please during certain 
seasons of the year when arr~aarna are not to he had elst>wheri>. 'l'he effect of this is 
felt severely hy the white population, who RI-r the principal c80nsumers of the amaama. 
The tnuir~tenarlce of pr-ivttte ponds should he enc.o~trnged nu n~uch RS possihle, as they 
are of great assistance in keeping up a regular supply of certain species at all seasons 
of the year. 

The tahles following show, for the year 1!300,1)y islands, the nnm1,er and nation- 
ality of the persons enlploged, the number and value of tho fish pontlh :~nd t~oats, the 
numher, kind, arid value of npp:tratus eniployed in the ponds, the catc-ll 1)s species, 
and the catch by apparatus and sl)c\cics, together with the valucs of same. 

'I'he island of Oahu leads in every particular, hi~ving 74 fish ponds, valued at 
$148,850, and employing 142 perwns. 'I'he total investrllont for the island is 81 50,761. 
Molokai is second, with 15 ponds, vt~lued at  811,485, 67 persons c~i~ployed, and a 
total irivesttr~ent of $11,709. Kauni and Hawaii follow in the order 11:tmed. 'i'litt 
total investment in the pond fisheries for all of thr islnrids is $168,943. 

The toh l  catch for Oahu is .iCiO,'LX:3 poixr~ds, vrtlued at  $139,714; Mo1ok:ti ih  

second, with Hl,Rl!)  pounds, valued at 9'L'L,!)XO. Thtb total catch for ttll the islands is 
(i~2,464 pounds, valueti at  Pltif ,041, of which 485,531 ~)o~tnds ,  worth '&11!),208, are 
LtnlR-ttMR. 

The gill net is the leading forni of apparatus ~ ~ h e d ,  yielding ,PO4,5:37 pounds. 
"allied at  $97,819. Dip nets, seines, and scoop nets follow in the order named. 
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Ttrble showing, by ishnds, the personx einployed, the numbu~. trnd I K I ~ I L P  qf jnh potzdn, boats, anrl npprtralus 
~ w d  in M~pondfisheries of the Il(zlxrttiktn Is1nnd.y lxn 1.900. 

Fishermen: 
........................... Americana.. 

Chinese.. .............................. 
..................... ..... H a w a i i a n ~ .  -. 

- 
Kauai. Moloku~. 1 Oahn. -- -- - -- - 

Value. No. / Valiit. No. / Vnltle. 

- I 1 74 ( $I48,8Ml 
----=--== 

(:ran11 total 

So. ' VaI11e. 

I 

99 ; 81%,575 
A__ 

.......... Total .............................. 

Boats: 
..... RowtxsU .... ........... 

Whaleboats.. .......................... I.. .... I.. ....... ........... ...... .......... 

Appnratlr~:  
.......... . ................ Haul seines.. ......................... 

.... ......... 
Rroop nets.. ........................... ......I.. .. ........ 

Totrtl .............................. 1 nl % !  r r J  7 I * /  

I I o ,  I I I  1 1,678 
- .- - -- - - - - 

....... ...... ...... Grand total ........................ I... . . .  1,Z.iR ....... 5,!2"X 11,709 150,761 168,943 
1 / 

I O ~ ~ I I .  
, \ppnrnt~ls ant1 

species. 1 ~,t,a. / VILIIIC.. 

....... ....... ......... Total .......... 1 49,511 / 12,128 1.. I X.O(K) / 2,000 I... 

........ . ................. Aholehole. .  . .  .:. 
Amn-nma. ........ .$ 187,36'L 1 46,840 ! 
Awn ............... lO2, lYl I 25,.547 ; 

........ ................... Carp.. ....I.. I 
O k ~ ~ h e k l r h e  ............................. 
0 1  ........... 4V2 , 74 1 . .  
Onai ............... :<I0 31 . . 

__--.pl--l ---- I ------ 1 ---- 
Total .......... 2Y0,:3,% 72,4Y2 I 28,409 / 3,!W 8 : 9 l  20,980 1,Xh:l 1 4115 1 404,537 / 97,819 _ - _ _ _  - - - ---- 

Dip nrsta: 1 I 
Ama-anla.. ........ 140.428 :ii. I07 ........ .'. ............................................... 140,428 33,107 
Awn .............. 70,521 , 17,fi:W '..........I.. 70, MI 17,KW 
Gold-fish .......... X O  10 .......... 1 ....................I IH)! 10 _ 

............................ T o b l  .......... 211,029 i 5'2,747 1 . .  ..... . . . I . .  1 . .  _ ---8 . .- 
--A -. --- A ----,A -- 

Scoop nets: 
.... ............... ............................... ........ Ama-amn.. 8,768 2, I!I2 .'. ....I 8,768 

Awn ............... 619 IT,,; .................................................. ::::::: ...; 619 

T o b I  .......... 9,:W 2,347 ............................... ..................... 1 9 . 3 7  ! 2,547 
-- -. . ~- .-. ... -- ..-A - . . f;ran(l total.. .. I ,560,283 139.71 1 28, .1M.( 3 ,  9 1  ' 1 ,  9 22,980 I ,  4SJ 1 $11; 682,464 167,041 

-- - .  

T h e  da ta  uhowrr i n  the%: tnhlea nn! pi\.erl i n  th,. ,qc111c!rt~I aI~tiati('a1 ttil~l(*s ~I io \vn  ~ I s f ~ \ v l ~ c ~ r t ~ .  

PREPARATION O F  FISHERY PRODUCTS. 

With the cxccption o f  a hrllall (111arltity dried for their homtl IIHP, and, on nevtlrsl 
islands, for market, the fishermen ncll thrir catch in w fresh condition. The Chinese 
and Japanese, however, buy connidera1)lc q~ittntities of fish fro111 the fisherrxien and 
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prepare then1 us~ially by drying. Moat of this work is done on Hawaii, the district 
of Kona being especially rloted for its dried fihh. 

The neha, while one of the srnnllest of the many species found around the 
islands, is the one ubually dried by the dealers. Large pieces of bagging are spread 
on the ground, exposed to the full rays of the sun, and tht. nVhrl, in  round condition, 
are laid on these. Whcn the (trying is completrd they are placcd in tubs and carried 
;&round the jslantlr o n  ('arts, and at-e generally sold to the Chinese and ,Japanese for 
ahout 25 cents per pound. 

The piha, a tish aho~it  the s;tnle size as the nehu, is frequently prepared in the 
salrlc, way on Htlwaii. 

The genr.ral ~ncthod of preparing the 1wrgc;r species is as follows: 
'L'he tish ttre split optm from the I)ack, except in the case of the opelu, which is 

opened froni the belly, and tlic entrails renloved. The fish are not washed hefore 
salting, as it softens them and they are apt to spoil. 'L'tie larger tishes are scored 
along the side. They :&re then lightly salted and put in a cobtainer, where they are 
allowed to ~.ctniain overnight. In the ntorr~ing they are taken out, the sttlt shaken 
off of them, and they are put in-ti pan of fresh water, wh~rc: the salt is thoroughly 
washed off, after which they are placed npon rude racks or boardh, covered with 
cocoanut leaves, and allowed to rerr~ttin until the sun thoroughly dries them. They 
are put under cover at night. When thus prt>pared, they will keep for some time. 
Opelu, aniaama, akule, aud akri are the species us~~al ly  preserved in this manner. 

l n  preparing the ahi (albacore) the tish is cut up in squares of about, t i  pound 
each, which, except in localities where 1)low-flies are troublesome, are acorcd. The 
pieces are kneaded in salt until almost :is ~-o~rrid as :t has~~ball ant1 are then put out to dry. 

A considerable cl~fi~ntity of an~aarna was dried i n  Kauai during 1!)01, but i t  mas 
till condemned when it reached the Honoluln rrlarket, owing to the alleged careless 
manner in which i t  had been prepared. I t  is very prol~able that with proper care a 
considerable trade could be built up by the fishermen ,who live in localities from 
whencr fresh fish can not be shipped. 

L; I I ) I~  (cn/p).---The natives are great lovers of limu, and the gathering of it for 
lllarkct forrns quite a profitable I)usiness for nurrihers of wouien arid childrell. It is 
I>reparcd by rolling it into balls 2 or 3 inchrs i n  ciizttiic?tr~-, scl~rc>ezing the watelr out, 
and sprinkling lightly with salt. M:~ny varieties o f  algw are found around the 
islands, but only a few are uscd for food. Xuiong tlic1so are limu lipoa, lirnu eleele, 
linlu pakaeleawa:r, limu mananen, litnu lipcepee, linin lipnakai. 

There are six ti&-market houses on the i s l~r~ds ,  one each at  Honolulu (Oahu), 
E4ilo (EIawaii), R I I ~  Wai1uk11 (Maui), and three at  Ilahaina. (Maui). 111 addition, 
peddlers with s~liall carts tirid on the baclcs of jackasses retail fish t h r o t ~ ~ h ~ n t  the> 
nections of inhabited country which are not convenient to the ~narkets or to t,he 
fisheries. There isgreat roo111 for development i n  this ph:tse of the business, however, 
as the inhabitants of some of thc nlore inaccessible villages rarely have an opportunity 
to purchase fresh fiuh. 

F. C. B. 1m, Pt. 2-12 
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HONOLULU. 

Previous to 1851 the only market place for fish, vegetables, etc., was an open 
space in the vicinity of the present location of the Honolulu Iron Works. In 1851 
the first regular market house for the sale of fishery products war, erected on the 
wharf, and a law passed May 12 of the same year provided that this building and the 
adjacent grounds seaward of Pulaholaho, belonging to the Government, should be 
the public market. By a later act, under date of June 25, 1855, the space between 
the old flour mill and the water, at the west end of Quecn street, was reserved for a 
market. 

In 1890 the present market house was erected on the square hounded by Alakea, 
Richards, Halekauwila, and Allen streets, at a cost, including the value of the land, 
of $155,000. I t  is built almost entirely of iron, and is open on all sides except one, 
where there are a number of closed booths for the sale of frnit, vegetables, meat, etc. 
In design and workmanship this building is one of the best in the United States. 
'l'he stalls all have wooden sides with ~narhle tops. There is always plenty of fresh 
water, and the drainage facilities are of the very b&t. Its location, about 100 yards 
from the wharf where the Japanese fishermen land, also is convenient. The market 
is owned by the territorial government, which pays the salaries of the officials in 
charge of it. The market keeper, who is also the fish inspector, receives a salary of 
$30 per month as keeper and $60 per month as inspector. There are also an assistant 
market keeper a t  $25 per month, an assistant fish inspector at $40 per month, and one 
laborer a t  $1.25 per day. All fishery products must be sold in the market house, as 
hawking through the streets of the city is not permitted. All fish must be inspected 
before they go upon the stalls, and the market is open every week day and up to 9 
a. m. on Sunday. 

There are 20 stalls for the sale of fresh fishery products, with rents varying 
from $15 to $30 per montli, according to the location. Only 15 of these stalls were 
occupied in 1900. Of this number 11 were run by Chinese, 3 by .Japanese, and 1 by 
natives, the total number of persons employed, excllisive of the market officials, 
being 40 Chinese: 6 Japanese, and 2 natives. The usual wage of the help is $12 to 
$15 per rnonth, including food and lodging. In addition, 6 stalls were occupied 
hy 6 native women on Satnrday, and sometirnes Sunday morning, for the sale of 
limu (alga). The charge for these tables is 50 cents on Saturday and 25 cents on 
Sunday. Three stalls also were devoted to the sale of dried fish from the island of 
Hawaii during most of the week, and were run hy three native women. On a few 
days in the week when fish are scarce certai? of the dealers sell also pickled California 
salmon, for which they p:ty an additional licentie fee of $10 per year. 

The fishermen bring their catch to the market a t  whatever hour is convenient to 
them, and the dealers sell for them on a basis of 10  per cent connmission. Fish 
hrought in prior to noon muxt he sold hefore the market closes the sanie ovcning, 
but if hrought in after noon and not sold before night they can be kept in a cold- 
storage house clore by, a t  a cost to the owner of 2 cents per pou.ld, and be placed 
on the stalls again the next morning; in that event, however, they must be distin- 
guished by a srnall placard hearing the words "iced fish." The inspector is directed 
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by law to pass upon all fish before they are placed upon the stalls, and can condenln 
any tainted fish either then or afterward. It is the cnstom to make frequent inspec- 
tionn of the fish after they go upon the stalls, as they soon become tainted in that try- 
ing climate. Owing to the cost of ice, none is used around the rnarket house. 

The larger fish are dressed, but the smaller ones are sold round. There is no 
loss in dressing, however, as the head, entrails, ctc., are sold. All except gold-fish, 
and sometimes china-fish, are sold dead. 

In  addition to the fresh fish sold in 1900, about 72,000 pounds of pickled salmon, 
with u selling value of $9,000; 9,125 pounds of dried fish, with a selling value of 
$1,141, and about 18,000 pounds of limu, worth $2,340, were marketed. 

The leaves of the ki plant (7btsL'a terqttinaliu), which are 10 to 15 irlcheq long 
and oblong in shape, arid are cut with a part of the stem left o'n, are used for wrapping 
fish in the markets. The fish is laid across the narrow part of the leaf, the end of 
which is turned tightly over i t  and wound around the stem, and then tucked in, the 
sten1 forming a handle by which to carry the pacltage. The wrapping is done so 
skillfully that it rarely works loose. With the larger packages two or three leaves 
are used. The ki plant grows on the mountain side near Honolulu, and is cut and 
brought to town by natives. The dealers pay about 25 cents for a package of 100 
of the leaves. 

The market a t  Honolulu is the principal one on the islands and has the largest 
population tributary to it. Quite complete weekly reports of the fish sold are made 
to the board of health by the inspector. 

The most noticeable feature in this market is the extremely high price charged 
for fishery products, exceeding any other retail market of the TJnited States, and 
possibly of the world. But few of the better grade of fishes sell for less than 25 
cents per pound, some selling for as much as 35 cents per pound. All fish are sold 
by number, but they have been reduced to pounds ill the general statistical tables 
presented herewith, and the prices computed accordingly, so ax to conforrn to data 
collected in other sections of the United States. Arna-ama, the commonest species, 
sell for an average of 25 cents per pound, or 8+ cents each, and ula (crawfish) for 20 
cents each, or 10 cents per pound. In The Polynesian, of Honolulu, under date of 
September 7, 1844, anlaama are quoted at 37 to 50 cents per dozen, other fish 3 to ti 
cents per pound, and ula a t  64 cents each, showing quite a dilferenoe between t,he 
prices then and now. 

There are a number of reasons given for this condition of affairs, the principal 
ones being as follows: 

I. Owing to the impossibility of keeping the catch in a fresh condition more 
than 24 to 48 hours, the fishermen try not to take rnore than can easily be sold, and, 
because of this, gluts-the principal causes of low prices-rarely ocBcur. 

2. Owing to the insufficient tlxnsportation facilities there in 1)ut little oypor- 
tunity to bring to a rnarket where there is a scarcity the gverplus of another. The 
island of Oahu has ndvnntages over tho others in this rt.npect, as there is a railroad 
which skirts the wtlstern and northern shores for nearly one-half the circumference 
of the island. This pennits of thc rt~pid aud cheap transportation of fish from the 
various places along the railroad to Honolnlu, and has been of great assistance in 
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developing the fisheries of these places. The fishcrrnen on the eastern and southern 
sides of the island, however, are still c.oulipelled to bring their catch to the market in 
cltrts and as a result hring in only the higher-priced species. 

3. The fish ponds are pl.incipally in the hands of two (:hinese tirnls of Honolulu, 
and these firms, t)y working in ha~.rnony ttrrd having control of ttlc principal source 
of hrlpply of the arnaarrra and awa for a considerak)le part of the ycar, :tre enabled to 
keep up the prices for thcse spec.ics. 

4. The .Japanese now do the grcatt>ro part of the line fishing for tlic Hortolul~r 
market, arid tbtay have organized :I cSo~npariy, inclutling 111o.t of thc tishernicri of that 
nationality, with the ohjact, :lrnong 0thc.r things, of sccrr~.ing as high prices as pus- 
sihle for their cat,ch. 

5, The indist*riminate use of fine-rrieshect stlines 11:~s rlr~dorr~)tc~dly c-iti~stxd ;L falli~ig 
off in the catch, although to what cxtcnt is n ratlicr tliftivr~lt ~)~.ok)lclli to holvct, owing 
to thc lack of shtistical data for prcviorls years. 

6. Shortly after the fall of the monartahy a hoonr i n  tlre islantl.i, ehl)ccially i n  
Honolulu, caused the prices of everything t o  rise. 'l'lle price of s i~g:~r  has largely 
controlled everything on the islands, and tts this has becn clnite high for sorne years 
it has accordingly affected the prices of other cotnrr~oditich. 't'hih l~oom is on the 
wane now, and it i4  rrobable that conditions will become more normal in the course 
of a few years. 

HII.0. 

The market house a t  Hilo, which is owned by private interests, was opened for 
business on April 1, 1899. During 1!)00 the number of stalls occupied was 27, the 
rents of which varied from $5 to $15 per month. These ntalls were not occupied 
continuously, however, dealers frecluently giving up their business after a wctlk or 
a month. There are 32 stt~lls in all. The perqons ernployc~d around the market 
nunlbered 22 Chinesch, 18 .Japanese, t~tld 14 nativcw. I)ul.ing the .;unroicr of 1901 a 
syndicate of Chinese and ,J:y)anese Ijonght u p  thv sta11.i :tnd h g a n  to t:tke advantage 
of their position by shutting out the other dtlaler.; :tnd compelling the tisherrr~eri to 
sell to them a t  a low pric'e. 'I'here wi1.i of c.orlrstl tlo limit to what they could c.hsrgc. 
the townspeople, as tish c*ould not be sold or1 the street.;. As a rcsult, a number of 
fishermen carried their vt~tch hy carts to Olaa, shout 11 miles away, and ehtablished 
a temporary market there. 

The territorial government 1e:tsed the rilurkct in August, 1'301, and thia broke 
up the combination. An inspector was appointed also, who will hnve c-ornplete 
charge of everything  bout the market. Previously there was no inspection, and 
large quantities of tainted tinh were foisted upon the people. 

AH a t  EIonollllti, every effort is ~iiade to dispose of thtx catch the sanw day that it 
comes in, a# no ice is used, Owing to the hravy surf (.lose to thv rnrlrket housc the 
fishing boatn can rrot land there. and are vo~npelled to go to Waiskes, a suburb of 
Ililo, about a milt. a w a ~ .  The fishing t)ottts usually 1:tnd her(. during the lrlorning 
and are immediately boarded by the dc.xlcrs, who begin to dicker for the catch. 
When a boat with a large catch co1nc.s thr confusion is excessive, as Japanese, 
Chinrse, Portuguese, HaGaiian, English, and variations of these Iitnguageu are hurled 
back and forth, each Inan trying to oiltdo every othrr in the arriount of noise made. 
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Everything is on a c:~sl~ Ijtbsis, the successf~~l buyer counting down the niorley at  
once and removing the tisli, which are taken to the inal-ket by carriers with 1)tiskets 
slung over their shoulders on poles, and l)g carts. 'She principal selling titile at the 
inarket is i n  the afternoon, after the dcalrrs have rctl~rncd from Waiakea. 

7'1i(l rrlarkct house at  Wailuku is i~ s~liall building with only 5 stalls, which are 
run by % Chinese and 5 ni~tives, and is owned by a private individual. 'She market 
honsc. wit11 lat~d, is val~ied at  about %1,5oO. Most of the tish sold here are brought 
fro111 I<ilhului, u frw uiiles away, whilth sonrt? axtiti-t~x~ln cbonic fro111 the island of 
Moloktti. 'l'ho 111nrk~t has 110 governi~lcnt supt~~-vision, whicsli it ~icleds. 

The principal mtbrket house at  h h : ~ i r i t ~  is owned 1)y the governnlrnt and is 
valued at  ttt)out @G,OOo, iti(~111dilig the land. It contains 6 stalls, which rent at  $3 
pet. rtiontli. These were 1-tin ill 1900 I)y 1 Aniericatr, 4 ,Jwpariese, artd 4 natives. 
Closta 1)y art3 2 privatt. stalls, whicli were operated by 4 .lapatiese. 111 addition, in 
LWo, there were 2 private fish r~lal-kcts in town, with :I totttl vuluation of $650. 
These cotitai~itbd ti  stalls, whicli were rut1 t,y 4 Chirtese, 4 ,Japanese, and 4 natives. 
The greater po~.tion of o l ~ c  of these wan destroyed 1)y tire i t t  the enrlg part of 1901 
and has not since I,tvri re1)uilt. 

'I'hertl is no irispec.tor at Ilali:~ina, nlthough one is very 1ituc.11 needetl, ah the sale 
of tainted tisli, parti(~t1larly 1)y tlie .Ir~panc~sc, is cluitt. coti~li~o~t. llaht~itta i n  the prin- 
cipt11 111arkct for the (lisposal of the lisli tRk(v~ k ) ~  thtl t i s l~t~r t i~t~r~ on Molokni and 
Ilatit~i. 

Tile number of prrsons eniployed ttt t11t.s~ nit~rkets has not beetr showri in the 
ge:.t.rreml statistical tablrs it1 this report, 

THE WHOLESALE TRADE. 

'She wholesale tratlr, it1 tistttxry l)l-odt~(~ts is citrried on ill two citit>s-Honolulu 
arid Ililo-and, owirig to tlir constant dt~r~~arrtl for s~lc-h i~rticles fro111 the sugar plan- 
tations, is very profitat)le. h few of the plstttatiot~s p ~ ~ ~ ~ h a s e  their supplies direct, 
and these are not incbludrtl i l l  the followitlg t:it)le. IVorle of the tirrns is engaged 
excl~~sively i11 this l)nsiness, till bring pritic.ipally wholesale gt.occ~t.g tirnts. 

Honolulu leads in the w holesalc trade in c1vcbry particulnr. I11 1900 she had 
!r tirnis, eniploying 73 persons, arid n total illvesttnetit, inclutlitig wages paid, of 
$348,:3XO in 1900, while Eiilo httd 5 firit~s, with :30 c~~~iployees, tint1 R totd investnietlt 
of $161,745, including wages. 

SaIrtlon is the principal product hantlled, followeci hy sardines, cbotl, oysters, 
lobsters, ~iiullets, and shrinll~, in the order named. The total value of all products 
handled ltrnoutitrcl to $359,965. 
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Table showing the wholesale t ~ a d e  in Bhery products of Hailiaiian Islandn in. 1900 . 

Firms ...................................................... 
Employees ................................................. 
Property ............................................................... 
W a y  .. ............................................................... 
Cas capital ................................................ 111, 000 .......... 37, 300 ............ 148, 300 

Honolulu . Total . 
No . / Value . 

~~ - 

No . 
-- .. 

9 
73 

Hilo . 

- -. 
14 

103 
............ 
............ 

Total ................................................. 
PR0I)UCTS . 

Albacore, pickled ................................ p otinds . 21, 254 
Anchovies: 

Spiced (in +.lb . jars) .......................... .rlomber .. 360 
Spictd (in 2t.lb . kegs) ............................. do .... 2.50 1 240 I n  oils (in t.lb . jars) ...... ! ........................ do .... 

Barracnda, pickled .............................. .ponnds .. I 17, 300 
Bonito, pickled .................................... ..do.. ..I 24,6.50 
Cod, dried and pickled: 

.... i a x  ........................................... do ! 112.000 
California .......................................... do .... 1 46.5, 036 

....... - 
Value . 
-2- .. 

.......... 

.......... 
8206, 850 

30, 530 

No . 
- 

5 
30 

.......... 

.......... 

.......... 

.......... 
$318, 860 

42, 975 

-- 

863 

!I3 1, (60 
180 
69" 

1 ,  199 

8, 960 
20, 142 

78 
715 

270 
2, 308 
2, 540 
I], 170 

369 
36 

5% 

80 
800 
fi30 
MU14 
840 
63 

10, 041 

114.151 
1, 000 
8, 730 

59, 913 
310 
559 
I05 
12 

1, 363 

27, 240 
61 3 

1, 175 
475 

3, 036 

2, 541 
901 
277 

I8 
1x10 
270 

206 
766 

3, 427 
87 

462 
"9 

100 

3, 034 
8, 486: 

Eels, nrnoked (1.b . calls) ........................ number .. 
Finnan haddie (1.lb . cans) .......................... do .... 
Herring: 

F r e ~ h  (1.lb . cans) .................................. do .... 
Bloaters (I.lb . cans) ...................... do .... 
Kippered (1.lb . cans) .............................. do .... 
Pickled 100 Ibs.) half  barrel^. . 
Pirkled [15Ib#.) ....................... :... ........ kits .. 
Smoked (4 Ibx.) .................................. boxes .. 
Smoked (10 lbs.). ................................ .do .... 

M~ckerel :  
Canned (..lb.) ................................. nnrnber .. 

.................................... Canned (1.lb.) d o  
Canned (2.lb.) ................................ . d o .  . 
Pickled ............................................ .kits .. 

.- . . . . .  

Value . - 
.......... 
.......... 
5112.000 

12, 445 

l“0 
2, 640 

1, 800 
12, 880 
10, 448 

1x0 
21 1 
175 

I ,  540 

480 . 4 H00 
2, 160 

540 

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

48 

.................... 
300 

1.3.800 

147, X(i0 

1, 200 

2, 

264 
35 

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

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

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

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

.................... 
163 

.................... 
864 

.................... 
239, 232 

.................... 
'W5 
173 

.................... 
37 

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

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

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

Oysters: 
Canned (1.lb.) ..................................... do .... 
Canned (2.lb . .................................... (lo .... 
Curried (b.lb . cans) ................................ do .... 
Cnrried (1.lb . can8) ................................ do .... 

........................... .... Terrapin stew (1.lb .  can^) do 
.... Turtle grecn (1.lb . cans) ............................ do  

~ o n ~ ~ l k s  and  sounds ................................. kits 

Total ............................................................ 
... - - -. .. 

I'ickled ................................... .half barrela .. 120 
Sonsed \l.lb . can;) ........................... ..number.. 

Mullet (1- b cans) .................................. do  .... F6, 480 
Salmon: 

Canned (l.lb ...................................... do ... 
Canned (2.lb.l ..................................... do .... 
Wekled .................................... half barrela .. 

Do ......................................... b a s  . 
110 .................................... -.--. . 

.. Bellies .............................................. k iu  

.. 110 ...................................... half barrel8 

.. Smoked ........................................ .ponndn 
Steakn (l.lb . cans) ............................ . r ~ ~ i n ~ b e r  .. 

Sardines (foreign): 
Cunned ( +  oils) .................................. . c a~es  .. 
Canned (A oils) ........................ ............do.... 
Canned (1'2 ozs . oils) .............................. .do .... 
Canned ( t  tomato) ................................ do .... 

Sardines (American): 
Canned (: oils) .................................... do .... 

1 
.................... 
.................... 
.................... 
.................... 

9 --------- 
.......... 

... 

91, 440 
2, 544 
I ,  200 

902 
480 
192 ........................ 

510, 125 

863 

128 
1, 760 

180 
704 

2, 027 

8, 960 
26, 194 

78 
940 

720 
2, 372 
2, 601 
1, 398 

369 
36 
538 

80 
800 
630 

1, 190 
R40 
176 

10, 041 

186, 579 

161, 745 --- 

.................... 
15 

.................... 
12 

X'L8 

..................... 
6, 052 

.................... 
226 

450 
64 
61 

'228 

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

326 

113 

22, 4% I, 213, 344 
4, 800 
1, 4ri5 
4, 793 

20 
522 
21 

102 
10, 224 

3, 078 
35 

100 
.w 

7fi9 

1'26, 624 
2, 644 
1, 200 
902 
4W) 
192 

9 

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

3, 482 

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

18 

53, 119 

9, 2% 
604 

* 350 
228 
600 
35 

306, 179 

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

21,2.W 
I========== 

408 
250 
240 

17, 6W 
38, 4R0 

112, m0 / 012, 896 
120 

8, 840 

3, HOO 
13, 264 
10, 712 

215 
211 
175 

I ,  -54 0 

480 
4, 800 
2, 160 

703 
120 

1, 344 
66, 480 

1,452, 576 

12, 778 
604 
360 
228 
600 
36 
18 

359, 9% 

I14 1 X48 

5, 010 
2, 076 

71 

3, 19" 
35 

/ 100 
60 

1, 441 

28, 800 
4, 848 

108 
1 

15, 000 
720 

936 
1, 404 

38, 880 
672 

2, 640 
384 
960 

19, @Q 
44, 352 

li82 

2, 736 

99 

276 
1x0 

3, 120 
.......... 
.......... 

.................... 
4, 416 

Shrimp: 
Canned (l.lb.) ................................. number .. 26, 064 

28, ORR 
613 

1, 175 
475 

6, 105 

2, RO(( 
901 

6,  217 
18 

600 
270 

292 
878 

3, 75'2 
87 

462 
29 

100 

3, 034 
9, 498 

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

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

.................... 
3, 069 

267 
.................... 

5, !+I0 
.................... 
.................... 
.................... 

81; 
113 

:+25 

1:::::::::: 
.................... 
.................... 

1, 012 

Canlled (2.1b.) ..................................... do .... 
Dried (400 Ibs.). ................................ .barrels .. 
Dried (100 I ~ R . ) .  ................................. .boxes .. 

Skipjack, pickled ................................ .p~)u~rdn .. 
Sprats canned (1.b.). ....................  lumber.. 
caviar': 

Canned ( f -1 b.) ..................................... do .... 
Canned (f.lb.) ............................... . 

Clams: 
Canned (l.lb.) ..................................... do .... 
Canned (2.lb.) ................................... ..do.. .. 
Chowder (34b . calln) ..................... .........do.. .. 
Juice (1.lb . cann) ................................. do .... 
Juice (2.lb . cans) ................................ do  .... 

Lobstem: 
Canned (t.lb.1 ..................................... rlo .... 
Canned (14b .................................... do  .... 

4, 966 
20 

559 
21 

102 
10, 224 

4, 848 
9 
1 

15, 000 
720 

660 
1, 224 

35, 760 
672 

2, 640 
:iX4 
960 

19 680 . 
39:936 ! 

61, 989 
340 
630 
105 
12 

1, 363 
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Fresh fish ia also brought to Ho~~oluln  frorn San Francisco in the cold-storage 
rooms of the regular steamers. Until last year all of this fresh fish came from 
Victoria in the Canadian vessels, as the San Francisco stea~iiers had 110 cold-storage 
roonis. 

During 1900 the following products (not shown in the wholesale table) were 
retailed iri ti fresh state in Honolulu: 

FISHERY IMPORTS. 

I ' O I ~ I I ~ H .  
Cod, herring,  melt, hxid shad ............... 1,823 
Flounder.. .................................. 2,270 
Halibut. .................................... 85.880 
Salmon. ..................................... 27,793 

AS the doliiestic fisheries have riot been suffic*iently tleveloped to supply the large 
home demand, great quantities of foreign goods rnust he i~nported to niake up the 
deficiency. 'I'hese irnports. consist prirlcipslly of halted, smoked, dried, and canned 
goods, and are very diverse, owing to the unusual ~nixture of population. The 
Chinese and Japanese are the principtl consuniers of dried al)alone, cuttle-fish, 
oysters, seaweed, and shrinlp; the dried and salted cod is prefcbrred k)y t,he I'ortu- 
guese and Porto Rieans, while tlle natives art. gre* lovers of salnion. 

An attempt should be niade to int~'oduce the al)alone, as i t  would probably 
thrive well on the rocky reefs and sea walls. 

The raising of sugar is the principal industry of the islands, and as large 
numbers of laborers are required on the plantat,ions, which are frequently not 
accessible to markets where f r e ~ h  tishery products ran be obtained, prepared prodticts 
must be supplied. 

The lJnited States ha:, always led in the niattc~r of i~nports, San E'ra~icisc*~ of 
late yearH being the principal port from whir11 goods were shipped to the islands. 
Previous to the opening of the trnnsc*ont~ixicntal railroads rnost of the shipments 
came either by vessel to Colon, thence by rt~il across the Isthmus of Panama, and by 
vessel from there to the island#, or by means of vessels which canie around the 
Horn. Many of the whalers which rendezw)used r ~ t  the islands previous to 1875 
also brought out considerable cargoes of genrral n~ercbhandise, inc.luding cod, 
mackerel, and other products of the New Eriglt~~icl fisheries, which niet with a ready 
sale or barter to the natives and the white irihrtbita~its. 

On January 30, 1875, a reciprocity treaty wlis c*oticludecl bctwchen the Hawaiian 
Kingdo111 and the linited States. This treaty went into efl'rct September 1, 1876, 
and was to conti~iue in force for seven years, and for twelve nioriths after notice of 
its termination. Hy its ternis, in compensation for the fret) entry to the United 
States of certairi natural products of the islands, notably sugar, the Qovernnient 
permitted the free entry, alllong niany other artic.les, of fishery products of Anlericarl 
origin. As the same products fro111 other corlntries were co~npcllcd to pay an tld 
valore~n duty of 10 per cent,, this gave the United Stqt,es an i~nniense advantage. 
By mutual conserit this treaty continued in force until the islttrlds -re atwexed to 
the United States on ,111ne 14, 1900, and proved of grent niutual benefit. For some 
few years previous to 1876 tho sugar industry of the islands had been languishing on 
account of the duty imposed hy the United States on ~hipments frorn this source. 
As a result of this depression i~nd the consecluent inability of the people to buy 
imported goods, shipments of dried and salted fishery products dropped off' until in 

Pounds. 
............................... Salmon trout 312 

................................... Sea barn.. 671 
....................................... Sole.. 606 

Sturge011 .................................... ,290 
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1876 they amounted to only $17,89'1.81. Under reciprocity the imports rapidly 
increased, until in 1899 they amounted to 8120,374.83, the greater part of which cwrlle 
frorn the United States. 
' 

The following ta1)l~ shows the value of t1l.ic.d a t ~ d  salted fish in~ported into the 
islands froln 1865 to J u n r ~  14, 1900: 

. . -. ~- - -. - ~ ~ ~ 
~ -- ~ - -- 

I Vul~it, of dry ; ' Value of dl y 
Year. I a!lO salt fir11 Year. I and v l t  fish 

~ m p o r t c ~ t .  ~mported. 
- ~- -~ ~ 

I 

1865.. ........................................... $58,224.63 ISM.. ...................................... 174,751. M5 
1866.. ......................................... 31 (El. 04 1885.. ...................................... 70,977.04 
1%7.. ......................................... ./ 47:805.61 188;. ......................................... .., 97.148.11 
1868.. ........................................... 23,025.69 I' 1887.. ........................................... 96,'759.83 
1869 ............................................. 1 20903.08i1)(81( ............................................ 88,673.17 
1870.. ........................................... 39: 463.15 1889.. .................................... 90,558.23 
1871.. .......................................... ./ 82,439. 51 18W. .......................................... IOf1~9W2.91 

1 i ............................................. ...................................... 1872 I 19,420.60 I891 102,073.65 
1873.. ........................................ 18,3US. FL2 18Y'. ............................................. 78,839.95 
18i4.. .......................................... 23,524.30 1 1895.. ......................................... 89, 8&5.02 
1876.. ........................................... 1 14,781.74 I 1894.. .................................... 89,270.24 
1876.. ........................................... 17 891.81 ! 1895.. .......................................... i tilj,7W. W 
1877.. ........................................... 26: 594. W2 1 '  18%. ..........................................I 80.341.34 
1078.. .......................................... 47,206. 9 i  1W1.. .......................................... 109.827.6U 
1879.. ........................................... li6. 978.33 , 1898.. ....................................... 96,670.23 
1H80 .......................................... 35.27lj.72 I 1899 ....................................... 120,374.83 
1&31 ............................................ fi~3.57li.95lll 'J00(1oJ1111c14~ ............................... 69.820.27 
188". ............................................. 65; 701.27 ~' 
1883 ........................................ 96,ti30.12, Total .................................... 2,268,129.98 

I I 

FISHERY EXPORTS. 

Owing to the large horne demand, the ihlands have exported but little. The 
b6che-de-mer and sharks' fins hsvr usually 1)een shipped to China or to the Chinese 
residents in California, while the gold-fish were sent to California, where they were 
probably used for ornamental purposes. 'rhe exporting was c.ar~*icd on in a sniall 
way during the period from 1853 to 1878, though in some years riot,hing was shipped. 

'She followi~lg tahlr shows, 1)y p ~ a r s ,  the exports of each spec.ies: 

PRIVATE FISHERY RIGHTS. 

Yrohably the most peculiar feature of the lTawuiisn fisheries is the well-developed 
principle of private ownership of the fishes found in the open sea and hays to within 
a certain prescribed distance froni shore. In order clearly to understand thiscondition 
of affairs it will be necessary to revert to the early history of land tenures in the 
islands. 
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Although practically nothing is known of the history of the people for some 
tirne after they first settled on the islands, it is probable that they lived in a patriarcht~l 
Inanner, followed later on by a tribal or cornmu~lal system. I n  the meantime certain 
men by force of character and natural talents had become recognized as chiefs, and 
these men gradually usurped the rights of the conlmon people and in time came to 
own everything. When a king or chief died his successor claimed the right, and 
exercised it in most cases, of redistributing the land t~rilongst his own friends and 
adherents. This continued during the reigns of marly petty chiefs and kings until at  
last all the islands fell through conquest under the sway of Karnehameha I. The king 
at once dividrd the lands among his principal warrior chiefs, retaining, however, a 
considerable portion for hiniself. Each chief divided his lands among his inferior 
chiefs, who subdivided them again and again down to the lowest elms of tenants. 
When Kaulehameha I1 ascended the thront? he wanted to redistribute the lands as of 
old, bnt during the long reigu of Kamehameha I the landed interests had become so 
strong that he found it irripossible to disturb the existing order of things, except in s 
few instances. T~~ctding in lands now beca~iic common, but i t  was not until 1839 that 
the ownership of land became vested in others than the king. I n  the bill of rights 
which Kamehameha 111 issued on June 7 of that year, occu~.s the following rathe;. 
vague paragraph relating to land tenures: 

Protection is hereby secured to the persons of all the people, together wit11 their lands, their 
buildilig lots, and all their property, while they conforn~ to the laws of the kingdo~n, and nothilly 
whatever'shall be taken frotn any individual except hy exprew provisiot~ of the laws. Whatever chief 
shall act perseveringly in violation of this declaration shall not longer reniain a chief of the Hawaiian 
Islands, and the same shall be true of the governors, ofirerx, and all land agents. Hut if anyone who 
is deposed should change his c-ourse and regulate his ronduc*t by law, it shall then be in the power of 
the chiefx to reinstate him in the place he oc*cupietl previorih to his being dtbposed. 

I t  was not, however, until 1848 that land tenure was put upon a solid legal basih 
by the division of the lands between the king, the chiefs, and the tenants, and vesting 
the titles in each. 

Each island was divided into "nioku," or districts. The subdivisions of a 
"nioku" were "ahupuas," which ix really a unit of larid in the islands. An 
"ahupuaa" was generally a long, narrow strip, running froni the mountain to the 
sea, and included tlie mountain, the plateau, and the shore, and extended ti c.ertain 
distance out to sea. This distance was to the reef, if  there was one; if not, to one 
geographical mile from shore. The owner of this portion of the sea naturally had 
the right to corltrol it, so far as the fishing was concerned, tlie sanie as he did his 
land. When he placed a tabu on it branc.hes of the hau tree were planted all along 
the sho1.e. The people seeing this token of the tabu respected it. Nrith the removal 
of the hau branches, indicating that the tabu was lifted, the people fished as they 
desired, suhjecat only to the tabu days of the priest or alii, no calloes were 
allowed to go out upon the water. 

In  accordance with a law which went into effect June 14, 1900, the fishery rights 
ceased on ,June 14, 1903. Some of these rights are of considerable Close to 
Honolulu are two, belonging to one person, which bring in a yearly renhl  of $1,375. 
The fisheries on Oahu are the   no st valuable, owing to the excellent market at  
Honolulu. On Kauai only a few of the fisheries are of s~ l f f i c i e~~t  value to be rented, 
these being mainly around Waimea and Hanalei. One of them rents for %200 a year, 
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while another brings in only $20 per year. A few owners allow the fishermen the 
general use of their fisheries, reserving one species for themselves, as they are 
allowed by law to do. 

Practically no effort is made to collect rent for any of the fishery rights of 
Hawaii. This is largely owing to the sparseness of the population and the conse- 
quent lack of markets for the fish, also somewhat to the disinclination of the people 
to pay rent. Some years ago the Government leased the Waiakea lands (at Hilo), 
including the fishing rights, to private parties. The lessees tried to collect rent for 
the use of the fishery, but without rnuch success, and as the lease terminated in 
October, 1899, the waters became free to everybody, the new lease exempting the 
fishing rights. 

The principal fishery right on Maui is a t  Kahului. The rest of thetn are prac- 
tically free now. Merely nominal rents are exacted for the use of the fisheries 
around Molokai. Numerous attempts have been made by the owners to collect rent 
from the fishermen who frequent the waters around Lanai, but without success. 

No effort was made to secure complete data on the value of these fishery rights, 
as the whole matter would necessarily have to be passed upon by the courts in a short 
time and the owners did not care to go into the subject fully then. 

For a more complete rxposition of the laws concerning private fishery rights, 
reference is niade to the preliminary report of Doctors Jordan and Everrnann, 
pager 355-380 of U. S. Fish Conlrriission Report for 1901. The same paper contains 
a discussion of the laws regulating the fisheries and of the measures recornmended 
for the further protection and improvement of the industry. 

GENERAL STATISTICS. 

The three tablev below show in a condensed form, by islands, for the year 1900, 
the persons employed and their nationality, the boats, apparatus, fish ponds, and 
shore and accessory property used in  the fisheries, and the catch by species, together 
with the value of same. 

The island of Oahu leads all the others in alrhost every phase of the industry, 
followed by Hawaii, Maui, Kauai, Molokai, Lanai, and Niihau in the order enumer- 
ated. 

The Hawaiians predominate in the fisherier, followed in the order named by 
the Japanese, Chinese, South Sea Islanders (people from the Gilbert and Marquesas 
islands), Americans, and Portuguese. The htal number of persons employed in 1900 
was 2,345. This does not include the perdons engaged in the wholesale trade of 
Honolulu and Hilo, or the persons engaged in the various fish markets, as these have 
been shown elsewhere. 

Oahu led in total investment, with $6200,544. Hawaii was a poor second, with 
$25,172 of total investment. The total investment for all the islands was $6272,591. 

So far as quantity of catch is concerned, akule led, but in value aniaama was first. 
Other leading species were malolo, ulua, aku, oio, awa, moano, kawakawa, opelu, opihi, 
and ula. Oahu leads all the other islands in quantity arid value of catch, followed by 
Hawaii, Maui, Kauai, Molokai, Lanai, and Niihau, in the order named. The total 
catch for all the islands amounted to 6,232,455 pounds, valued at  $1,083,646. 
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The malolo catch was confined almost entirely to Oahu, only 3,080 pounds being 
secured on Hawaii and Molokai. Oau and olepa were taken only in the fisheries of 
the island of Oahu. Lolohau, nohupinao, okuhekuhe, wolu, frogs, ounauna alealea 
and pa were taken only on Hawaii, while the carp and puuili catch was confined solely 
to Kauai. Ii, palraikawale, puwalu, and loli were taken only on Maui. 

A remarkable feature of the fisheries was that but five species-aku, oio, uku, 
ulaula, and ulua-were taken commercially on all of the islands. It is possible that 
some of the others are also to be found around all of the islands, but are not sought 
for commercially. 

Table showing, hy islands and nnlionality, tire ~t~tmber of perxons engaged in  liie.fisheriex in 1.900. 

Nationality. 1 Hawaii. 

Americans .................................. 2 
Chinese ..................................... 8 
Hawaifan men. ............................. 318 
Hawaiian women ........................... 87 
.Japanese .................................... 134 
Portugnese ........................................... 
South Sea Islanders .................................. 

Molokni. 1 Niihan. / R h u .  / Total. 

Table sho~tting, by i.slands, the boats, appnratus, jish ponde, and property used in 1900. 

Hawaii. Kanai. Lanai. Maul. 
- -- - -. 

Boats ...................................... 
Apparatus: 

Selnes ................................... 
Oil1 nets ................................. 
Bag nets. ................................ 
Cast nets ................................ 
Dip nets ................................. 

................................................. Scoop nets.. 
.............................................. Lines 

Speara ................................... 
............................ Baskets (Ash) 
.......................... Baskets (opae). 

Bnaren ................................... 
Fish traps or pens 

................................ Fish ponds 
Shore and accessory property ....................... 

.......................................... T O ~ ~ I  
~ 

No. I Value. 1 No. 1 Value. No. / Value. No. 1 Value. 

198 

16 
90 
4 

I(X1 
26 

67 
30 
52 
8 

4 

~ ~ - ~ . .  ~ 

Items. 

-- 

816,946 

780 
2,585 

120 
570 
12E 

h68 
63 

300 
26 
3 

1,200 
1,887 

25,172 

51 

1 
14 
5 

j6 
28 
10 

.......... 
12 

6 

....................................................................................................... 
6 

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

.......... 
- 

Molokai. 

No. 

$:<, 216 

75 
103 
820 
160 ' 28 
10 
94 
12 ........................................ 
3 

6,100 
1,144 

- 
Value. 

Niihau. 
.. ~p 

Boats ...................................... 
Apparatus: 

Seines ................................... 
Gill nets ................................. 
Bag nets ................................. 
Cast net# ................................ 
Dlp nets..  
Scoop nets 
Lines .............................................. 
Spears ................................... 
Baskets (Ash).. 
Baskets (opae) 
Snares 
Fish traps or pena.. 

Oahu. Total. 

No. 
- 

39 

9 
14 
9 

43 
...................................................................... 
....................................................................... 

6 
.................................................................. 
................................................................... 

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

82,950 

250 
134 

1,250 
430 

78 
3 

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

348 

19 
441 
29 
83 
68 
69 

.......... 
51 
t54 
47 

3 
76 

......... -- 

.......... 

. -- 

No. Value. Value. 
-- - 

745 

109 
693 
96 

269 
146 
85 

.......... 
1 64 
123 
105 

8 
3 

100 .......... - 
.......... 

Fish ponds.. ............................... 
Shore and accessory property.. ...................... 

Total .......................................... 
--- -. -. - - - .~~ 

. - --. -- 

80,990 

1,195 
8,871 
1,955 
I, 235 

304 
45 

225 
68 

640 
21 

1,600 
149,050 

4,660 -- 
200,544 

........ 
~ 

10,764 1.. 1 3,478 
.................. 

I::: 
........... .;. ...... 

$64,940 

4,285 
12,393 
6,248 
2,675 

5!!0 
61 

1,149 
166 

1,290 
50 
3 

1,800 
166,775 
10,596 -- 

n2,581 

4 

.......... 

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

I 1 15,171 

80 

43 
28 
49 
27 
25 
6 .......... 

.......... 

No. 

11.425 
620 -- -- 

1i,140 
l5  I 

- 
WXI 

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

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

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

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

12 
.................... 

$7,675 

1 , W  
700 

2,103 
270 
63 
6 

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

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

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

.................... 
48 

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

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

120 

......... 
Value. 

124 
29 36 
39 390 , .......... 

........................................ 
.......... 2,256 ---- 

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

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

.......... 
10 -- 

322 
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Trchle ahowing, hy iskcnds crnd species, the yield of thejsheries in 1900-Continued. 

Maui. 
. - -- - . - - 

Ilh8. I \'slue. -- -- - - -- - 
! 

5, cb% 888 

444 111 
260 26 

-- - 

Sptvica. 

- - -- -, 
..................................... Piha.. 

Pilikon .................................... 
Poou ...................................... 
I'oopou .................................... ............................................... ......... I'i,~-ii ( V U I I I I ~  milllet). ...,. 
~~~~l~~ .:. .................................. 2,185 . . . . . .  .... 

................................................... ~ > U W , ~ I U . .  
t'uoili ............................ .......... 
[lhu ....................................... 88 
Uku ....................................... 702 
lilne -.. ..................... 403 .............. 
~l lnu la  ................................... m 

......................... .. 
Ulun, dried..  .............................. ...... 
Llmaumctlei .......................... -. 
(Jouoa ..................................... 
IJpapnlrl ................................... 1,524 I . 
[Ja..  34.061 2,136 .................... ........................................................... Uwan ...................................... 17 

70 1,200 

.- ................... ................ ........................................ 400 ' ........ ................................... ... .....I.. 700 175 
......................... ........ 380 

............................ 
.................... 718 ............................. 

435 ............................. 
Limu (" lase! .. ............................ 268 
Loli (h@c e d e  mer) .................................. 116 
Miscellnt~eou~ shellnsh.. ............................ 23 

368 .......... ....... ........................... 
.......................... ................... Opae (shrimp). ........................... .............................. ......... Opihi (limpet). ........................... 16,lM 484 '. ,. 1,327 289 

Pa 300 30 .......... 1 .......... ......................................... 
Papni (crahn) .............................. 800 2 0 0  4,5(i71 h W /  160 375 
Pupu (uenunail) ......... .TL 

-- 
... .................... . T~UII  -. 4Wd.621 I 89,993 i .I%@& a, 8~ / K G  1 w , 9 ~  

. .  .... .. .- .... . -  . .  .-A .. -- 
1 Molokai. Oahr~. 

Sl~eciew. 

.................................. Aalalhi.. 
Aawa ...................................... 

60 
275 ................................. 

............................... Akll. Iresh.. 33,300 3,996 
Aku.rlried.. 
Akule, Ireah.. ............................. .................... 
Akule, dried.. 
AlollOi ...................................... ....... 
Ame-ama (mollet) ........................ .................... 
Auan .............................................................................. 
Awn. ...................................... 2,219 fi5 .................... 
~ w a - a w n ,  fresh.. ........................ 

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

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

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

............................... . .  ......... 
Hilil.. ................................. 
Humuhumu.. ........................... 

Hawaii. 
. -- -- . -- . . 

L k .  ; Vnl~ie. 
.. . . - - 

94.' $95 
10 1 

;100 30 
6 0 )  6 

Knaai. I ~ n n a i .  
- - - - . -- -- 

Lhs. Val~le. , Lhu. ( VHIIIC. - I ~ ~- ......... .....--. . t . .  3,m $56 
............................................................. 
..... .....I.. ...... .> '2UO '20 
.................... W !  20 
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Table shouting. by iaiand8 and rpecies. the yield qf thefiheries in 1900-Continued . 

I Molokai . Niihnn . Oahu . Total . 
... . - 

Value . Lbs . Value . 
. .  .... 

Value . Lbs . 
Species . 

. -- I Lbs . : V a l u e  . 

I- Iheihe ................................ ....., 3, 240 $810 

Lbs . 

.......... ..........I= $404 .................... .................... 
781 
215 
688 

I i  ......................................... .................... 1 
Iiao ............................................... .......... 
Kahala .................................... l 2, 148 , 215 

Kauakawa  ............................... ., 1 3 , 6 7 4 ,  367 
Koae ..................................... 643 1 96 

................................................................................ Kole 
Kuapaa ............................................. ' 
Kumu ..................................... 11, 631 ' 1, 744 
Kupoupou ................................. / 1 213 
Kupipi ............................................................................ 
Laen h i  ...................................................................... 

I, W 163 Lai ........ . ............................... 
h i p a l a  

29, 300 

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

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

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

Kaku ............................................... ., 
Kala ....................................... 7, 421 i 594 
Kalekale ......................................................................................... 
Kawelea ................................. , 

86, 718 
2.546 

22, 8625 
61, 825 
5, 742 

38, 695 
1, 946 
2, 900 

3, 915 
1, 067 

13, 766 
.............................. 

2.56 
492 

9, 086 
785 

2, 246 
195 ' 
268 

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

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

.................... 
........,. 

.................... Lauhau ................................... 310 110 11 7, M4 881 
Lolo.oau 50 5 
Mahimahi .................... 
Maiii 131 20 3, 578 699 
Maikoiko 122 13 5, 597 561 
Makaa ..... 195 49 341 64 

.............................. 3 1 32 4 

........................................ 
6 

20.,?25 
219 
139 

1, 680 
368 

Malolo ( flying-flsh) ....................... 1 800 
Mamamo ....................................................... 
Manini .................................... j 4, 067 
Mano (shark)  ........................... ., 596 

1 

6,  207 
55 
16 

421 
37 

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

200 

767 
30 

............................................................................................. 
39 

825 
.......................................................................................... 

Maumau 
Mlkiawa .................................. 
Moano, fresh .............................. 
Moano, dried 
Moi-lii 
hlu 
Nanihu ................................ . . I  

391 
5, 497 

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

648 
49, 918 
5, 019 

66, 970 
3, 343 

139 
6, 617 

17, 790 
3, 425 

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

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

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

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

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

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

Nehu ..................................... 
Nenue 
Nihipali 
Nohu ..................................... 

90 
10, 06'2 

472 
13, 171 
1, 133 

16 
1, 473 
1, 996 

85f5 

54 
1, 828 

300 
5, 132 

319 
321, V23 

180 
4, 760 

571, 0(rL 
309 

10, 005 
11, 490 

842 
18, 042 

12, 642 
32 

1, 686 
18, 479 

12 
325 
30 

495 
80 

74, 078 
18 

541 

300 
............................................................................. 
.......................................................................... 

1, 006 

Omakahn ........................................... 
Omilu 
Ono ....................................... 
Oopll 
Oopuhue 
Oopukai .................................. 
Opakapaka 
Opelu, fresh ............................... 
Opelu, dried 
Opule ..................................... 
Paka ...................................... 
Pakaikawale 
Pakalakala 
Pakiki 
Pakii  ...................................... 
Pala ....................................... 
Palani ..................................... 
Paopao .................................... 
Piha  
Pilikoa 
P m u  
Poupou 
Pun-ii (young mullet)  
Pualu  ! ................................. 
Puhi  ....................................... 
Puwalu 
Puuili  
Uliu ....................................... 
Uku ....................................... 
Ulae ........................................ 
Ulaula ........ Ulua, f r e ~ h  ................ ..'...... 
Ulua, dried .................................................... 
Urnaumalei 
Uouoa 
Upapalu ................................... 
Uu ........................................ 

142, 773 
78 

2, 484 
219 

Wl 
4, 510 

1, 265 
9 

...................... Nohupinao . .  ..: ::: 
.. 

176 

139 

2, 768 
.......................................................................................... 

174 
139 .......................................................................................... 

413 
1, 455 

381 
75 

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

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

968 
................................................................................................ 
................................................................................................. 

567 
131 
123 
116 

3, 338 

31 
131 

6 

151 

............................................................................. 
1.171 

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

694 
........................................................................ 

13, 842 

1.739 
1, 303 

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

4, 129 
9, 700 
2, 540 

745 

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

8, 064 

5, 674 
2, 617 

616 
775 

16, 692 

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

314 
1.090 

573, 082 
2, 488 

25, 528 
18, 833 

862 
2, 001 

212, 999 
6, 100 
38, 619 

601 
230 

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

143, 0&5 
614 

5, 111 
686 
86 

322 
42, WY 

305 
4, 368 

123 
10 

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

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

4, 400 
....'...... 

1, '200 
4, 900 
5, 100 

....... 

2, 260 339 

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

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

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

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

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

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

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

.................... 
1, 100 

.......... 
480 
490 
510 

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

: ::::: :::: ...................................... Nunu 2, 051 
Oau ....................................... 
Oio ..................................... ...I..'&, 000 

3, 627 906 5, 727 1, 116 

206 

9, OOo ................... 
161 

42 
195 

:::::::::: 
Okuhekrihe 

...................................... Olale 

11 
47 

1, 612 

,560 
3, 843 ' 577 

130 / 20 
1, 948 4%; 

462 

6, 056 
9, 361 

969 

7, W) 

4.193 
839 

4, 973 
606 

2, 340 

?! . 

1, 021 
319 

.................... 
$1, MO 

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

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

C30 
89 

1, 196 

102 
80 

10 1 1 

40.322 , 10, 080 
.......... I .......... 

3 

6, 4M 647 
11.5, 695 17, 033 
23, 100 H05 

1, 214 ::" 368 
1, 800 , 180 

4, 37'2 
........................................ 

2, 604 
........................................ 

212 
206 
26 

1, 876 
6, 582 

10, .% 
14,60f, 

97 
11, 236 

324, 272 

I, 278 
2, P 7  

31, 848 
9, 700 

20, 136 
1.695 

10, p 0  
t t L  

1, 160 
546 

21,2.50 
11 718 
75:075 
4, 700 
5 100 

17:863 
94. '231 
3, 8611 

41, 768 
625, 526 
13, 314 
1, 340 

48 
5, 478 

74, 151 

: .......... 
1, 530 

651 

32 
31 
2 

40" 
658 

2, 101 
1, 459 

10 
2, 809 

67, 630 
.................... 

4 

127 
223 

4, 375 
1, 455 
2, 82'2 

170 
239 
33 

1 WL 
54 

340 
1 892 

14: 421 
470 
153 

2, 837 
29, 818 

626 
18, 155 

107, 397 
766 
134 

5 
.% 1 

11, 630 

2 
1, 983 I 297 

33, 1 5 4  8, 2881 
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Table shoiuing. hy islands and  ye&^, the yield qf thejisheriex in 1900-Continued . 

Molokai . Niibau . Cahu . 
. . ... Species . - - .- 

/I8 Value . Lba Value Lbu . 1 Value . L ?a. Value. , _ _ _ _ _ _ _ _ _ I _  
Uwa11 ..... 
Walu ...................................... .... .... 
Weke ...................................... 
~ e l e ~  .................................... 
Wolu .............................. ............................ .............................. 
Conchs ................................... 

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

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

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

.......................... 
Opae opihi(Hmpet) (ahrimp ....................................... .............................. 3, 694 

....................................... .......... 2.W 6 129, 500 19, 
Pa ........................................................................ , .............................. 
Papai (crabs) ........................................ !. ............................. 8. 670 2, 168 
Pupu (uea snail) ..................................................................................... 
TJla(crawfl8h) ............................................... 1 ,  200 I 300 86, 334 8 651 
Wana (sea eggs) .................. .........I.. .................. 250 63 4,  587 I: 147 / 


