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Plate 66. Etmopterus villosus Gilbert 580

Drawingby W. S. Atkinson from the type, No. 51588, U.S.N.M., a specimen 6.75 inches

long, collected at station 3824, off the south coast of Molokai, by the Albatross in 1902.

Plate 67. Stemonidium hypomelas Gilbert 586

Drawing by Chloe Lesley Starks from the type, No. 51550, U.S.N.M., a specimen 5.7

inches long, collected at station 4176, vicinity of Niihau Island, by the Albatross in 1902.

Plate 68, fig. 1. Diaphus adenomus Gilbert . 592

Drawing by Chloe Lesley Starks from the type, No. 51588, U.S.N.M., a specimen 6.2

inches long, collected at station 4106, in the KaiwL Channel between Oahu and Molokai,

by the Albatross in 1902.

Plate 68, fig. 2. Myctophum margaritatum Gilbert 592

Drawing by Chloe Lesley Starks from the type, No. 51536, U.S.N.M., a specimen 3.2

inches long, collected at station 3930, off the south coast of Molokai, by the Albatross in 1902.

Plate 69, fig. 1. Centrobranchus chcerocephalus Fowler 594

Drawing by Chloe Lesley Starks from a specimen 1.6 inches long, collected at station

3980, south of Oahu Island, by the Albatross in 1902.

Plate 69, fig. 2. Centrobranchus gracilicaudus Gilbert 594

Drawing by Chloe Lesley Starks from the type, No. 51518, U.S.N.M., a specimen 1.3

inches long, collected at station 4145, west of Niihau Island, by the Albatross in 1902.

Plate 70, fig. 1. Myctophum braueri Gilbert 598

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 Albatross in 1902.

Myctophum lutkeni Gilbert on plate.

Plate 70, fig. 2. Myctophum evermanni Gilbert 598

Drawing by Chloe Lesley Starks from the type, No. 51521, U.S.N.M., a specimen 1.1

inches long, collected at station 3980, south of Oahu Island, by the Albatross in 1902.

Plate 71, fig. 1. Cyclo'.hone rhodadenia Gilbert . 602

Drawing by W. S. Atkinson from the type, No. 51584, U.S.N.M., a specimen 8.12

inches long, collected at station 4108, in Kaiwi Channel, by the Albatross in 1902.

Plate 71, fig. 2. Cyclothone canina Gilbert 602

Drawing by W. S. Atkinson from the type, No. 51545, U.S.N.M., a specimen 2.5 inches

long, collected at station 4005, vicinity of Kauai Island, by the Albatross in 1902.

Plate 71, fig. 3. Astronesthes lucifer Gilbert 602

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 Albatross in 1902.

Plate 72, fig. 1. Argyropelecus heathi Gilbert 606

Drawing by W. S. Atkinson from the type, No. 51632, U.S.N.M., a specimen 1.5 inches

long, collected at station 4107, between Oahu and Molokai, by the Albatross in 1902.

Plate 72, fig. 2. Cyclothone atraria Gilbert 606

Drawing by Chloe Lesley Starks from the type, No. 52055, U.S.N.M., a specimen 2.13

inches long, collected at station 4187, vicinity of Kauai Island, by the Albatross 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 Albatross in 1902.

Plate 73. Polyipnus nuttingi Gilbert 610

Drawing by Chloe Lesley Starks from the type, No. 51599, U.S.N.M., a specimen 3.3

inches long, collected at station 4088, Pailolo Channel, by the Albatross in 1902.

Plate 74. Halosauropsis kauaiensis Gilbert 612

Drawing by Chloe Lesley Starks from the type, No. 51612, U.S.N.M., a specimen 26

inches long, collected at station 4018, vicinity of Kauai Island, by the Albatross in 1902.

Aldrovandia kauaiensis on plate.

Plate 75. Halosauropsis verticalis Gilbert 612

Drawing by Chloe Lesley Starks from the type, No. 51645, U.S.N.M., a specimen 10

inches long, collected at station 4141, vicinity of Kauai Island, by the Albatross in 1902.

Aldrovandia verticalis on plate.

Plate 76. Halosauropsis proboscidea Gilbert 612

Drawing by Chloe Lesley Starks from the type, No. 51614, U.S.N.M., a specimen 17

inches long, collected at station 4111, between Molokai and Oahu islands, by the Albatross

in 1902. Aldrovandia proboscidea on plate.

Plate 77, fig. 1. Melamphaes unicornis Gilbert 614

Drawing by R. L. Hudson from the type, No. 51517, U.S.N.M., a specimen 1.38 inches

long, collected at station 4142, in the vicinity of Kauai, by the Albatross in 1902.

Plate 77, fig. 2. Chromis leucurus Gilbert 614

Drawing by W. S. Atkinson from the type, No. 51587, U.S.N.M., a specimen 3 inches

long, collected at station 3875, in Avau Channel, between Maui 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 Albatross in 1902.

Plate 79. Hynnodus atherinoides Gilbert 618

Drawing by Chloe Lesley Starks from the type, No. 51601, U.S.N.M., a specimen 4.7

inches long, collected at station 3867, Pailolo Channel, by the Albatross in 1902.

Plate 80, fig. 1. Antigonia eos Gilbert ' 622

Drawing by R. L. Hudson from the type, No. 51593, U.S.N.M., a specimen 3.3 inches

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

Plate 80, fig. 2. Cyttomimus stelgis Gilbert 622

Drawing by Chloe Lesley Starks from the type, No. 51622, U.S.N.M., a specimen 3.65

inches long, collected at station 4122, off the south shore of Oahu, 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 at station 3849, off the south coast of Molokai, by the Albatross in

1902. "

;

Plate 82. Bembradium roseum Gilbert 638

Drawing by C. B. Hudson from the type, No. 51617, U.S'.N.M., a specimen 3 inches

long, collected at station 3859, Pailolo Channel, by the Albatross in 1902. Bembradium

roseus on plate.

Plate 83. Neopercis roseoviridis Gilbert 642

Drawing by Chloe Lesley Starks from the type, No. 51650, U.S.N.M., a specimen 3

inches long, collected at station 4077, off the northeast coast of Maui, by the Albatross in

1902.

Plate 84. Bembrops filifera Gilbert 644

Drawing by Chloe Lesley Starks from the type, No. 51613, U.S.N.M., a specimen 9

inches long, collected at station 4080, off the northeast coast of Maui Island, by the

Albatross in 1902.
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Plate 85. Chrionema chryseres Gilbert 640

Drawing by C. B. Pludson from the type, No. 51655, U.S.N.M., a specimen 8 inches

long, collected at station 3813, off the south coast of Oahu Island, by the Albatross in 1902.

Plate 86. Chrionema squamiceps Gilbert 646

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

long, collected at station 4098, off the north coast of Maui, by the Albatross in 1902.

Plate 87. Pteropsaron incisum Gilbert 646

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

long, collected at station 3957, off Laysan Island, by the Albatross in 1902.

Plate 88. Champsodon fimbriatus Gilbert 648

Drawing by Chloe Lesley Starks from the type, No. 51629, U.S.N.M., a specimen 4 inches

long, collected at station 4101, Pailolo Channel, by the Albatross in 1902.

Plate 89. Callionymus caeruleonotatus Gilbert 648

Drawing by C. B. Hudson from the type, No. 51603, U.S.N.M., a specimen 3 inches

long, collected at station 4066, off the east coast of Maui, by the Albatross in 1902.

Plate 90. Calliurichthys decoratus Gilbert 652

Drawing by C. B. Hudson from the type, No. 51609, U.S.N.M., a specimen 6 inches

long, collected at station 4032, off the southern coast of Oahu, by the Albatross in 1902.

Plate 91. Draconetta hawaiiensis Gilbert 652

Drawing by C. B. Hudson from the type, No. 51633, U.S.N.M., a specimen 2 inches

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

Plate 92. Snyderidia canina Gilbert 656

Drawing by Chloe Lesley Starks from the type, No. 51646, U.S.N.M., a specimen 12.1

inches long, collected at station 3989, vicinity of Kauai Island, by the Albatross in 1902.

Plate 93. Hymenocephalus aterrimus Gilbert 666

Drawing by R. L. Hudson from the type, No. 51649, U.S.N.M., a specimen 5 inches

long, collected at station 3989, in the vicinity of Kauai Island, by the Albatross in 1902.

Plate 94. Ccelorhynchus doryssus Gilbert 676

Drawing by Chloe Lesley Starks from the type, No. 51616, U.S.N.M., a specimen 14

inches long, collected at station 4109, Kaiwi Channel, by the Albatross in 1902.

Plate 95. Pcecilopsetta hawaiiensis Gilbert 680

Drawing by Chloe LesleyStarks from the type, No. 51638, U.S.N.M., a specimen 5 inches

long, collected at station 3858, Pailolo Channel, by the Albatross in 1902.

Plate 96. Samariscus corallinus Gilbert 682

Drawing by Chloe Lesley Starks from the type, No. 51596, U.S.N.M., a specimen 4.3

inches long, collected at station 3849, off the south coast of Molokai, by the Albatross in

1902.

Plate 97. Anticitharus debilis Gilbert 684

Drawing by Chloe Lesley Starks from the type, No. 51657, U.S.N.M., a specimen 7 inches

long, collected at station 4103, Pailolo Channel, by the Albatross in 1902.

Plate 98. Symphurus undatus Gilbert 690

Drawing by Chloe Lesley Starks from the type, No. 51619, U.S.N.M., a specimen 4.1

inches long, collected at station 4114, off the northwest coast of Oahu Island, by the

Albatross in 1902.

Plate 99. Miopsaras myops Gilbert 694

Drawing by Chloe Lesley Starks from the type, No. 51637, U.S.N.M., a specimen 4.35

inches long, collected at station 4019, vicinity of Kauai Island, by the Albatross in 1902.

Plate 100. Malthopsis jordani Gilbert 696

Drawing by Sekko Shimada from the type, No. 51625, U.S.N.M., a specimen 3.3 inches

long, collected at station 3853, off the south coast of Molokai, by the Albatross in 1902.
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Plate 101. Halieutaea retifera Gilbert 696

Drawing by Chloe Lesley Starks from the type, No. 51597, U.S.N.M., a specimen 4 inches

long, collected at station 4076, off the north coast of Maui, by the Albatross in 1902.

Plate 102, fig. 1. Native fisherman with dip net 711

Plate 102, fig. 2. Carrying fish in baskets 711

Plate 103, fig. 1. Papai (crab) dip nets 714

Plate 103, fig. 2. Double canoe returning from fishing 714

Plate 104, fig. 1. Puhi (eel) basket trap 726

Plate 104, fig. 2. Fish basket trap ' 726

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 into interior fish pond, Waikiki, Oahu 740

TEXT FIGURES.
Page.

Figure 230. Centroscyllium ruscosum Gilbert 580

Drawing by W. S. Atkinson from the type, No. 51585, U.S.N.M., a specimen 8.75 inches

long, collected at station 3997, vicinity of Kauai, by the Albatross in 1902.

Figure 231. Chimaera purpurescens Gilbert 582

Drawing by W. S. Atkinson from the type, No. 51694, U.S.N.M., a specimen 35.4 inches

long, collected at station 4183, vicinity of Kauai, by the Albatross in 1902.

Figure 232. Synaphobranchus brachysomus Gilbert 583

Drawing by W. S. Atkinson from the type, No. 51591, U.S.N.M., a specimen 28 inches

long, collected at station 4019, vicinity of Kauai, by the Albatross in 1902.

Figure 233. Metopomycter denticulatus Gilbert 585

Drawing by W. S. Atkinson from the type, No. 52191, U.S.N.M., a specimen 30.5 inches

long, collected at station 4019, vicinity of Kauai, by the Albatross 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 at station 4151, vicinity of Bird Island, by the Albatross in 1902.

Figure 235. Bathypterois antennatus Gilbert 590

Drawing by R. L. Hudson from the type, No. 51640, U.S.N.M., a specimen 6.5 inches

long, collected at station 4151, vicinity of Bird Island, by the Albatross in 1902.

Figure 236. Lestidium nudum Gilbert 608

Drawing by Chloe Lesley Starks from the type, No. 51615, U.S.N.M., a specimen 8

inches long, collected at station 3899, between Molokai and Maui islands, by the Albatross

in 1902.

Figure 237. Macrorhamphosus hawaiiensis Gilbert 613

Drawing by R. L. Hudson from the type, No. 51618, U.S.N.M., a specimen 1.65 inches

long, collected at station 3940, near Laysan Island, by the Albatross in 1902.

Figure 238. Ichthyocampus erythraeus Gilbert 613

Drawing by R. L. Hudson from the type, No. 51548, U.S.N.M., a specimen 2.06 inches

long, collected at station 3847, off the south coast of Molokai, by the Albatross in 1902.

Figure 239. Pegasus papilio Gilbert 614

Drawing by R. L. Hudson from the type, No. 51549, U.S.N.M., a specimen 1.87 inches

long, collected at station 4149, near Bird Island, by the Albatross in 1902.

Figure 240. Grammatonotus laysanus Gilbert , 619

Drawing by R. L. Hudson from the type, No. 51546, U.S.N.M., a specimen 1.65 inches

long, collected at station 3947, near Laysan Island, by the Albatross in 1902.
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Figure 241. Stethopristes eos Gilbert 623

Drawing by Chloe Lesley Starks from the type, No. 51626, U.S.N.M., a specimen 5.2

inches long, collected at station 3867, between Molokai and Maui islands, by the Albatross

in 1902.

Figure 242. Aracana spilonota Gilbert 627

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 Albatross in 1902.

Figure 243. Sebastapistes coloratus Gilbert 628

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 Albatross in 1902.

Figure 244. Scorpaenopsis altirostris Gilbert 629

Drawing by R. L. Hudson from the type, No. 51636, TJ.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 - 631

Drawing by R. L. Hudson from the type, No. 51604, TJ.S.N.M., a specimen 6.1 inches

long, collected at station 3872, between Maui and Lanai islands, by the Albatross in 1902.

Figure 246. Helicolenus rufescens Gilbert 632

Drawing by R. L. Hudson from the type, No. 51628, U.S.N.M., a specimen 4.2 inches

long, collected at station 4133, vicinity of Kauai Island, by the Albatross in 1902.

Figure 247. Pontinus spilistius Gilbert 633

Drawing by R. L. Hudson, from the type, No. 51644, TJ.S.N.M., a specimen 3.6 inches

long, collected at station 4077, off the north coast of Maui, by the Albatross in 1902.

Figure 248. Plectrogenium nanum Gilbert.. 635

Drawing by Chloe Lesley Starks, from the type, No. 51598, TJ.S.N.M., a specimen 3

inches long, collected at station 4082, off the north coast of Maui, by the Albatross in 1902.

Figure 249. Hoplichthys citrinus Gilbert 640

Drawing by Chloe Lesley Starks, from the type, No.' 51610, U.S.N.M.
,
a specimen 7

inches long, collected at station 3859, in Pailolo Channel, by the Albatross in 1902.

Figure 250. Hoplichthys platophrys Gilbert 642

Drawing by Chloe Lesley Starks, from the type, No. 51620, TJ.S.N.M., a specimen 2.9

inches long, collected at station 3952, near Laysan Island, by the Albatross in 1902.

Figure 251. Callionymus corallinus Gilbert 650

Drawing by Chloe Lesley Starks, from the type, No. 51581, TJ.S.N.M., a specimen 1.5

inches long, collected at station 3873, Avau Channel, between Maui and Lanai islands, by
the Albatross in 1902.

Figure 252. Callionymus rubrovinctus Gilbert 651

Drawing by Chloe Lesley Starks from the type, No. 51580, TJ.S.N.M., a specimen 0.9

inch long, collected at station 3876, between Maui and Lanai islands, by the Albatross

in 1902.

Figure 253. Ateleopus plicatellus Gilbert 654

Drawing by R. L. Hudson from the type, No. 51586, TJ.S.N.M., a specimen 21 inches

long, collected at station 3868, Pailolo Channel, by the Albatross in 1902.

Figure 254. Fierasfer microdon Gilbert 656

Drawing by R. L. Hudson from the type, No. 51600, TJ.S.N.M., a specimen 3.9 inches

long, collected at station 3872, between Maui and Lanai islands, by the Albatross in 1902.

Figure 255. Laemonema rhodochir Gilbert 657

Drawing by Chloe Lesley Starks from the type, No. 51623, TJ.S.N.M., a specimen 4.5

inches long, collected at station 3810, off the south coast of Oahu Island, by the Albatross

in 1902.

Figure 256. Gadomus melanopterus Gilbert 658

Drawing by W. S. Atkinson from the type, No. 51606, TJ.S.N.M., a specimen 10.63

inches long, collected at station 4028, vicinity of Kauai Island, by the Albatross in 1902.
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Figure 257. Gadomus bowersi Gilbert 660

Drawing by W. S. Atkinson from the type, No. 51658, U.S.N.M., a specimen 18.5 inches

long, collected at station 4151, vicinity of Bird Island, by the Albatross 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 at station 4094, between Maui and Molokai, by the Albatross in 1902.

Figure 259. Hymenocephalus striatulus Gilbert 665

Drawing by W. S. Atkinson from the type, No. 51611, U.S.N.M., a specimen 5.5 inches

long, collected at station 4122, off the southwest coast of Oahu, by the Albatross 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 at station 3917, off the south coast of Oahu Island, by the Albatross in 1902.

Figure 261. Macrourus obliquatus Gilbert 670

Drawing by R. L. Hudson from the type, No. 51514, U.S.N.M., a specimen 5.15 inches

long, collected at station 4141, off the east coast of Kauai, by the Albatross in 1902.

Figure 262. Macrourus 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 Albatross in 1902.

Figure 263. Macrourus longicirrhus Gilbert 673

Drawing by R. L. Hudson from the type, No. 51592, U.S.N.M., a specimen 23 inches

long, collected at station 4185, vicinity of Kauai Island, by the Albatross in 1902.

Figure 264. Ccelorhynchus aratrum Gilbert 674

Drawing by W. S. Atkinson from the type, No. 51656, U.S.N.M., a specimen 12.35

inches long, collected at station 3910, off the south coast of Oahu Island, by the Albatross

in 1902.

Figure 265. Malacocephalus hawaiiensis Gilbert 1 677

Drawing by W. S. Atkinson from the type, No. 51618, U.S.N.M., a specimen 14 inches

long, collected at station 3907, off the south coast of Oahu, by the Albatross in 1902.

Figure 266. Tseniopsetta radula Gilbert 681

Drawing by Chloe Lesley Starks from the type, No. 51639, U.S.N.M., a specimen 4.5

inches long, collected at station 3858, between Molokai and Maui, by the Albatross in

1902.

Figure 267. Platophrys chlorospilus Gilbert 684

Drawing by R. L. Hudson from the type, No. 51647, U.S.N.M., a specimen 7.2 inches

long, collected at station 4074, off the north coast of Maui, by the Albatross in 1902.

Figure 268. Platophrys inermis Gilbert 685

Drawing by Chloe Lesley Starks from the type, No. 51648, U.S.N.M., a specimen 7.1

inches long, collected at station 4102, between Molokai and Maui, by the Albatross in 1902.

Figure 269. Piatophrys coarctatus Gilbert 686

Drawing by Chloe Lesley Starks from the type, No. 51602, U.S.N.M., a specimen 6.4

inches long, collected at station 3859, between Molokai and Maui, by the Albatross in. 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 at station 3849, off the south coast of Molokai, by the Albatross in 1902.

Figure 271. Chascanopsetta prorigera Gilbert 689

Drawing by Chloe Lesley Starks from the type, No. 51605, U.S.N.M., a specimen 8.9

inches long, collected at station 4080, off the north coast of Maui, by the Albatross in 1902.

Figure 272. Symphurus strictus Gilbert 691

Drawing by Chloe Lesley Starks from the type, No. 51624, U.S.N.M., a specimen 4.2

inches long, collected at station 3920, off the south coast of Oahu Island, by the Albatross

in 1902.
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Figure 273. Lophiomus miacanthus Gilbert 692

Drawing by W. S. Atkinson from the type, No. 51627, U.S.N.M., a specimen 5.65

inches long, collected at station 4117, off the northwest coast of Oahu Island, by the

Albatross in 1902.

Figure 274. Chaunax umbrinus Gilbert 693

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-

tross in 1902.

Figure 275. Dibranchus erythrinus Gilbert 698

Drawing by Chloe Lesley Stacks from the type, No. 51642, U.S.N.M., a specimen 6.75

inches long, collected at station 3985, vicinity of Kaui Island, by the Albatross in 1902.

Figure 276. Dibranchus stellulatus Gilbert 699

Drawing by R. L. Hudson from the type, No. 51595, U.S.N.M., a specimen 2.75 inches

long, collected at station 4080, off the north coast of Maui Island, by the Albatross in 1902.
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II—THE DEEP-SEA FISHES OF THE HAWAIIAN ISLANDS.

By CHARGES HENRY GILBERT, Ph. D.
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The second season of investigations by the U. S. Fish 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 Albatross
,
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 Univershy of Iowa, and by Mr. John O. 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. As thus outlined, the area to be

explored comprised a narrow strip reaching from 18° to 26° north latitude and from
156° to 172° 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, at all depths, was such as to render dredging very arduous and

uncertain. The configuration of the ocean floor was for the most part 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 results. 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 small district 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.

577



578 BULLETIN OF THE UNITED STATES FISH COMMISSION.

The most successful trawling grounds for scientific purposes were found between

200 and 400 fathoms along the seaward extensions of the Pailolo and Kaiwi Channels,

which lie between Maui and Molokai and between Molokai and Oahu. Toward the

northeast these channels soon open upon a nearly level plateau, 10 to 15 miles in width,

carrying a depth of about 300 fathoms. The sediments are fine sand and mud, and

are in certain lines comparatively free from obstructions. At the seaward edge of

this plateau, however, foul bottom is at once encountered, and a steep and wholly

impracticable slope leads abruptly down to oceanic depths. For depths of less than

200 fathoms the richest ground discovered was undoubtedly the inter-island portion

of the Pailolo Channel, where a bottom of dead shells and corallines proved very

productive. Off Kahului on Maui, as already stated, and off Honolulu and Waialua

on Oahu, are gentle sandy slopes where dredging is possible out to 300 fathoms, but

the inshore portions are comparatively barren. Beyond 400 fathoms no satisfactory

working grounds could be found in any part of this region. 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 bottom 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 depths greater than. 400 fathoms

came from this locality. The 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 bathvbial fishes were secured at Laysan,

but the reef species and those of the shore platform out to 100 fathoms indicated the

unbroken extension of the Hawaiian fauna to include these islands and shoals.

The first contribution to the knowledge of Hawaiian deep-sea fishes appeared in

1897," being based on the results of 8 dredge-hauls taken by the Albatross in 1891, in

the Kaiwi Channel. Of the 26 species then secured, all but 5 were described as new.

The probability entertained at 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. In the present

paper there are recorded 111 species living at depths of 100 fathoms or more, and of

these all are peculiar to the Hawaiian province, so. far as is now known, except the

10 named below. Squalus mitsuJcurii
,
Cliimsem purpiorescens, and Antigonia stein-

dachneri are known from Japan; Synodus Tcaianus and Nannohrachium nigrurn are

forms occurring in the East Indies; Serrivomer beanii and Gaulolepis longidens are

supposed to inhabit both coasts of the United States; Antimora microlepis is from

the Pacific coast of North America; and Neoscopelus microlepidotus and Sternoptyx

diaphana are species of partly pelagic habit, ranging widely in both Atlantic and

Pacific. In the case of Squalus
,
Ohim.sera

,
and Antimora

,
it has "been possible to

make direct comparison of specimens, but with the others mentioned, identification

is based on comparison with published descriptions and figures only.

An analysis of the list of species recorded in the present paper shows conclusively

that the bathybial fishes of Hawaii, like those of its reefs and shores, have been

a Gilbert, C. H., and Cramer, Frank: Report on the fishes dredged in deep water near the Hawaiian Islands, with'

descriptions and figures of twenty-three new species. Proc. U. S. Nat. Mus., vol. 19, 1897, pp. 403-435, 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: Promyllantor
,
Polyipnus

,
Macrorham-

phosus
,
Ichthyocampus

,
Pegasus, Polymixia, Antigonia

,
Stethopristes, Cyttomimus

,

Aracana , Txnianotus, Bembradium, Idoplichthys, Bembrops, Chrionema, Pteropsa-

ron
,
Champsodon, Draconetta

,
A teleopus, Poecilopsetta

,
Teeniopsetta, Samariscus

,

Anticitharus, Ghascanopsetta, and Ghaunax
,

all of which have close relatives in

Japan, the South Seas, or the Bay of Bengal, but are quite unrepresented along

the eastern shores of the Pacific. Even the more characteristically bathybial forms,

such as the macrurids, indicate a similar relation, as is shown by the presence of

Gadomus
,
Melanobranchus, Optonurus

,
Iiyrnenocephalus, Malacocephalus

,
and Tra-.

chonurus. Among the above-named genera, Polymixia
,
Antigonia, Gadomus

,
Mel-

anobranchus, Hymenocephalus, and Malacocephalus have close representatives in the

eastern Atlantic as well as in the western Pacific, a fact of some interest when con-

sidered in connection with the known distribution of many shore forms of Japan and

the South Seas, which are unrepresented along the Pacific coast of America, but are

present either as identical or as closely related species 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 at the surface. Other pelagic forms

from the surface are reserved for a subsequent paper.

Family SCYUIORHINIDA.

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. S. Nat. Mus.

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 nostril 3.5; extreme width of mouth 12.5; width of attachment of pectorals 8.5;

length of anterior pectoral margin 11.5; distance between pectorals and ventrals 11.5; base of ventrals

10; distance between ventrals and front of anal 3.5; base of anal 15; base of dorsals?; distance between

dorsals 10.5; length of caudal measured below, 29.

Body compressed and deep, its greatest width about f its greatest depth; head depressed, the snout

flat and rather broad; snout very soft and spongy, everywhere porous, the most conspicuous pores

arranged in a pair of narrowly lanceolate patches on lower side of snout, each patch containing 2 series

of pores in its posterior portion and 3 anteriorly; length of the patch equal to internarial width; nasal

valves widely separated, the anterior and posterior terminating in thickened rounded lobes, and
bearing no cirrus; spiracles 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 continued on lower jaw half the distance to symphysis, and along upper jaw
three-fourths as far; teeth typically with 5 cusps, but sometimes with either 4 or 3; lateral cusps

better developed in the lower jaw than in the upper, and stronger on the sides than in the middle of

each jaw; 18 oblique rows in each side of upper jaw.
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Dorsal fins of equal length and height, separated by an interval 1.5 times their length at base,

which equals half the width of the mouth; anterior dorsal inserted largely above base of ventrals, not

more than one-fourth its base being behind them; second dorsal originating above middle of anal fin

and terminating slightly in advance of its end; base of anal fin 2.3 times that of second dorsal, and 4

times its distance from base of ventrals; pectoral with a long base, the length of which equals its dis-

tance from base of ventral; pectoral short, rounded, its tip scarcely reaching half way to base of ventrals.

Skin densely covered with minute slender spines, which bear no cusps at their bases; margins of

fins and an area behind each of them naked.

Color uniform warm brown.

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

Family SQUALID^.

Squalus mitsukurii Jordan & Snyder.

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

Etmopterus villosus, new species. Plate 66.

Type, 170 mm. long, from station 3824, off the' south coast of Molokai, depth 222 to 498 fathoms;

type, No. 51583, U. S. Nat. Mus.

Length 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 distance between nostrils 4; longitudinal

diameter of orbit 7; distance between spiracles 7.5; width of mouth 11; distance from tip of snout to

first dorsal spine 38; length of first dorsal spine 5; base of first dorsal 6; space between dorsals 16;

length of second dorsal spine 8; base of second dorsal 6; length of upper caudal lobe 24; length of

pectoral 10.

Lateral margins of snout nearly parallel, the terminal portion very abruptly and bluntly rounded

;

width of snout equal to that of interorbital space; 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 short transverse slit, its length one-fifth the interval between spiracles

;

mouth wide, little arched, the extreme width equaling preoral length of snout; fold at angle of mouth
well developed and continued for a short distance along both jaws, its length from angle of mouth
equaling to f preoral length of snout; upper teeth in 27 transverse rows, most of' the teeth functioning at

the same time; each tooth with a central point and a pair of shorter lateral cusps; but one functional

series of 29 teeth in mandible, forming an almost complete cutting edge, the single point of each tooth

directed nearly horizontally away from the' middle line.

Insertion of anterior dorsal spine midway between tip of snout and base 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; interspace between dorsals 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, these prickles are arranged in lengthwise series; fins largely smooth, with

patches of prickles on their basal portions only; small areas immediately behind dorsal, pectoral, and

ventral fins naked; lips and buccal groove, nostrils, spiracles, and eye naked, head otherwise uniformly

covered.

Color warm brown; lower side of head, breast, and abdomen purplish black; dorsals black on

basal and anterior portions, broadly white otherwise; caudal lobes black, the intermediate portion

light-margined
;
pectorals and ventrals dusky with white posterior edges.

Only the type known.

Centroscyllium ruscosum, new species. Fig. 230.

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

51585, U. S. Nat. Mus.

Length of head, exclusive of branchial area, 22 hundredths of total length; width of snout 12,

slightly exceeding interorbital width; preoral length of snout 10, preocular length of snout 7; longitu-

dinal diameter of eye 6.5; width of mouth 11; distance between spiracles 9; least distance between
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nostrils 5; distance from tip of snout to first dorsal spine 36; length of first dorsal spine 5; base of first

dorsal 6; distance between dorsals 17; length of second dorsal spine 8; base of second dorsal 7; length

of upper caudal lobe 25.

Width of snout slightly more than half length of head measured to first gill-cleft; anterior nostrils

opening in the anterolateral margins of snout, large, round, directed forward; anterior nasal valve

broad and triangular, completely overlapping posterior valve, which is horizontally expanded and
somewhat intricately folded; distance between inner angles of posterior nasal slits half the length

of preoral portion of snout; eyes very large, equaling the axial length of snout in advance of orbits;

distance between angles of mouth very slightly less than half length of head; a short fold extending

backward from angle of mouth for a distance less than its continuation forward alongside of either

jaw; the upper and lower labial folds are equal in length, and but little more than half diameter of

pupil; teeth small, equal and similar in both jaws, each .consisting of a central cusp and a smaller pair

of lateral cusps; several series of teeth function at the same time in each jaw; lower surface of snout

studded with1 large pores, some of these forming a narrow V-shaped patch between the nostrils; pores

on upper surface of snout arranged in 2 linear patches which extend along upper margins of orbits

and are continuous anteriorly with the arms of the inferior V-shaped patch; the spiracles are trans-

verse slits, well behind orbits, and slightly behind angles of mouth, their length one-third diameter of

orbit, the distance between them equal to length of snout.

First dorsal spine inserted well behind pectoral axil, slightly nearer extremity of snout than

base of upper caudal lobe, and midway between second dorsal spine and spiracle; second dorsal spine

midway between first dorsal fin and base of upper caudal lobe; distance between ventrals and pectorals

equal to length of head (exclusive of gill-region). The type is a young male, in which the claspers do

not nearly extend to margin of ventral fins.

Fig. 230—CentroscyUium rwscosum Gilbert, new species. Type.

Head and body smooth in the young (type specimen), with a very few minute scattered prickles,

somewhat more numerous along sides of tail, and wholly wanting on anterior part of body, on fins,

and on head. Cotype hispid.

Lower parts black, shading into a light brown near median dorsal line; paired fins and dorsals

blackish, with wide white margins; caudah lobes uniform blackish, the lower intervening portion of

fin lighter, but not white.

An adult male, 40 cm. long, from station 3989, vicinity of Kauai, 385 to 500 fathoms, is considered

a cotype of this species, but the snout and head generally are so badly distorted as to make compari-

sons difficult. The entire head and body are covered with rather distinct fine prickles, borne upon
small stellate bases. Many of the teeth have 4 or 5 cusps, a small outer cusp being frequently

developed at the base of one or both lateral cusps. The claspers are fully developed and reach more
than half way from their inner base to the origin of the lower caudal lobe, each bearing near its tip a

pair of lateral slender hooked spines, between which is a median soft prolongation tapering rapidly

to a point and bearing the distal prolongation of the groove. White margin of fins narrower than in

the type.

This species is closely allied to C. niger Garman, from the vicinity of the Galapagos Islands, but

seems to differ in proportions of eye and snout, and in certain details of position of the fins. The
prickles seem also more numerous and finer. Nothing can be said concerning its relations with

C. ornatum Alcock, from the Bay of Bengal and the Arabian Sea.

Only the type and the cotype known.
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Fie. 231,—Chimsera purpurescens Gilbert, new species. Type.

serrate along postero-lateral angles; the soft rays are attached nearly to its tip, as can be made out by
the tom membrane adhering to it; anterior angle of soft portion of fin evenly rounded, protruding

slightly beyond the spine; posterior rays short, the last joined to the back by a low membrane con-

necting it with first ray of second dorsal; distance between base of last ray of first dorsal and origin of

second dorsal equal to two-thirds the height of the first; first dorsal spine, when declined, reaches slightly

beyond the origin of second dorsal; the soft portion of the first dorsal and the membrane joining it to

the second are contained in a deep groove; length of spine contained 1.7 times in head; the second dorsal

rises rapidly, reaching its greatest height opposite tips of pectorals, where it is about 0.2 the length of

head, its margin entire, nonsinuate throughout; notch between second dorsal and “caudal” deep, but

not to base of fin; no distinct anal fin, the fin on lower side of tail regularly diminishing in height

anteriorly, and without notch; pectoral not falcate, extending well beyond base of ventrals, and longer

than head; ventrals contained 1.6 times in length of head; tail broken at a distance of 18 cm. behind

end of second dorsal, very slender at that point, and probably not produced to form a filament.

Color uniform purplish or plum color throughout.

Only the type is known from Hawaiian waters, but a large specimen from Japan has recently been
identified with this species by Prof. J. O. Snyder.

Family CHIM£RID£.

Chimaera purpurescens, new species. Fig. 231.

Type, a female, 90 cm. long, from station 4183, vicinity of Kauai, depth 957 to 1,067 fathoms;

type, No. 51592, U. S. Nat. Mus.

Head and body very robust, deep and compressed, depth 4.4 in length measured to end of second

dorsal fin; snout high and compressed, without appendages, protruding beyond nostrils for a distance

about equaling diameter of orbit; eye large, nearly circular, the diameter of exposed portion very

slightly exceeding the interorbital width, which is 0.2 the length of head; front of eye midway in-

length of head; distance from nostrils to tip of snout contained 2.8 times in length of head; anterior

dental laminae of upper jaw with 7 enamel rods on each side the median line; first and second enamel
rods on each side of median line in lower jaw very widely spaced, ending in acute points with deeply

concave border between them, the length of the points slightly exceeding anterior laminae of upper

jaw; four sensory canals intersect at a point vertically below hinder margin of orbit; one canal runs

upward and backward from point of intersection in direction of dorsal spine, meeting, almost at right

angles on level of upper rim of orbit, a line descending from the nape; posteriorly to the point of

union, the latter describes a sharp curve with the convexity directed downward, and then becomes
the lateral line, the undulations of which are few and faint.

Dorsal spine comparatively slender and nearly straight, containing no posterior groove, and not
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Family SYNAPHOBRANCHIDAi.

Synaphobranchus bracbysomus, new species. Fig. 232.

Type, 71 cm. long, from station 4019, vicinity of Kauai, depth 409 to 550 fathoms; type, No. 51591,

U. S. Nat. Mus.

Length of head from tip of snout to front of gill-slit 13 hundredths of total length
;
greatest depth

of body 10; distance from tip of snout to front of dorsal 30; distance from tip of snout to front of anal

28; to upper axil of pectoral 14; distance from tip of snout to upper axil of pectoral exceeding the dis-

tance from the latter to front of anal; dorsal beginning but little behind vent, everywhere lower than

anal. Length of snout 36 hundredths of length of head; length of buccal cleft 65; diameter of eye 14;

interorbital width opposite middle of eyes 22; depth of snout at front of orbit 28; greatest width of

head 39; width of gill-slit 21; length of pectoral 53.

Head slender, flattened above, its upper profile evenly curved, nuchal region not gibbous
;
snout

ending in a fleshy tip extending well beyond front of vomer and slightly beyond mandibular tip; front

of vomer about opposite anterior nostril; posterior nostril a round pore with margins very slightly

raised; anterior nostril a short tube directed forward; distance from posterior nostril to eye equaling

one-third the interval between nostrils; mandibular teeth minute posteriorly, in a narrow band which
narrows anteriorly to a single series of slightly enlarged teeth; maxillary teeth similar, in a wider

band, which narrows anteriorly, but not to a single series, the inner row of teeth becoming anteriorly

somewhat larger than the others; a prominent elliptical patch of teeth on head of vomer, those on
median line a little laiger than any other teeth in mouth; a single series of small conical teeth along

shaft of vomer.

Scales narrowly elliptical, arranged in groups with their axes at right angles to each other, absent

on fins, snout, and under side of head; lateral line prominent, opening by small pores arranged princi-

pally along its lower margin, each pore with raised margins; lateral line nearer the dorsal than the

ventral outline, until it approaches within less than a head’s length of the tip of tail.

Color, warm brown, darker on fins and under side- of head; fins all distinctly white-margined;

buccal and gill-cavities, and body cavity lined with blackish membrane.
In the 2 smallest specimens, 19 and 36 cm. long, the body and fins are much lighter in color, the

fins almost perfectly translucent in the smallest. In both, the caudal and the posterior part of dorsal

and anal are jet-black, without white edging. The origin of the dorsal varies somewhat in position,

but is a little in advance of the anal in only one specimen.

Most nearly related to S'. pinnatus (Gronow) and S. affinis Gunther, differing in the much shorter

trunk, and in the white margins of the fins. Examples were taken at the following stations: Nos.

3979, vicinity of Bird Island, 222 to 387 fathoms; 4019, vicinity of Kauai, 409 to 550 fathoms; 4123, off

the southwest coast of Oahu, 352 to 357 fathoms; 4137, off the southwest coast of Oahu, 411 to 476
fathoms; 4166, vicinity of Bird Island, 293 to 800 fathoms.
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Family LEPTOCEPHALID^.

Leptocephalus sequoreus (Gilbert & Cramer).

It seems at present impossible to recognize Gongrellus as distinct from Leptocephalus. The position

of the front of the dorsal, whether over the basal portion or the distal portion of the pectoral fin, can

not be considered a useful generic character. The species which have been included in Congrellus are

supposed to live in somewhat deeper water and to have the system of sensory canals more largely

-developed, but the species differ widely in this respect also. It is best to unite these genera until a

review of all the species has discovered some basis for separation.

In the original description of L. xquorea, 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 bf the snout

is variable; it usually extends beyond 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;

those on the shaft of the vomer are separated from the anterior teeth by a short interspace, 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 mouth
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 coast 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.

Congermurxna xquorea Gilbert & Cramer, Proc. U. S. Nat. Mus., XIX, 1897, 405, pi. xxxvil.

Promyllantor alcocki Gilbert & 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 Leptocephalus in the position of the nostrils, and in the denti-

tion. The posterior nostril is above the anterior ]5art of the eye; the anterior is on the inferior surface

of the projecting snout. The teeth are all villiform, in very broad bands. In P. purpureus Alcock,

the type and only other species of the genus, the teeth are described as occurring “in broad bands in

the jaws, and in a broad confluent triangular patch covering the palate.” From this description,

Goode and Bean (Oceanic Ichthyology 1896, p. 138) have inferred that the genus lacks.vomerine

teeth. In P. alcocki, 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 it laterally. It is very probable that Alcock’s description of P. purpureus, 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

caecum. The soft tip of the snout is much longer in some specimens than in others, sometimes

scarcely protruding beyond the jaws. Congrosoma Garman (Mem. Mus. Comp. Zool., 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: Nos. 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.

Promyllantor alcocki Gilbert & Cramer, Proc. U. S. Nat. Mus., XIX, 1897, 405, pi. xxxvi, fig. 1.
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Family NETTASTOMIMi.

Metopomycter, new genus.

Like Nettastoma in all respects, except the position and shape of the posterior nasal openings, which

are long slits, beginning above the middle of the eyes and extending backward, converging toward the

middle line. The genus includes the type species and Nettastoma parviceps Gunther. In the type of

Nettastoma, N. melanurum, the posterior nostril is located in front of the eye, on a level with its upper

margin.

Metopomycter Gilbert, new genus of Nettastonvidx (denticulatus ).

Metopomycter denticulatus, new species. Fig. 233.

Type, 778 mm. long, from station 4019, vicinity of Kauai, depth 409 to 550 fathoms; type, No.

52191, U. S. Nat. Mus.

Length of head and body 38 hundredths of the total. Length of head 34 hundredths of total

length without tail; snout 13; eye 3; interorbital width 3; preoral length of vomer 1; tip of vomer to

angle of mouth 17; tip of vomer to front of posterior nostril 15; length of gill-slit 2.5; distance between

gill-slits 3.8; greatest depth of head 8; greatest width of head 7; distance from occiput to front of

dorsal 9.

Head and body slender; tail tapering posteriorly, but ending squarely at base of caudal; snout

depressed, flattened above, its depth everywhere equaling or slightly exceeding its width; vomer pro-

truding beyond mandible a distance equaling one-third the diameter of eye; soft tip of snout scarcely

projecting beyond vomer; anterior nostril, on upper aspect of snout near its tip, a large round opening,

directed forward, each in a very short tube; posterior nostril a long slit beginning above middle of eye,

the two converging backward; sides of snout very soft, thickly beset with minute pores, a few larger

pores in pairs on top of snout; diameter of eye equal to interorbital width; teeth very small, in wide

bands, forming a shagreen-like surface, the inner series slightly larger, but still very small
;
band on

vomer extending five-sixths the length of buccal cleft; maxillary extending beyond the eye a distance

slightly exceeding half its diameter; tongue absent.

Dorsal fin beginning two-thirds diameter of eye in advance of gill-opening.

General color olive-brown, growing darker toward tip of tail, and on head; snout, mandible,

opercles, and area surrounding the vent, blue-black; a bluish tinge on abdomen and along base of

anal fin; vertical fins translucent anteriorly with a light bluish tinge, becoming blue-black posteriorly

with a white edge; abdominal cavity lined with blackish.

The type only is known. The species differs from M. parviceps, from the Japanese region, in its

larger head and different color. It has much smaller teeth than Nettastoma melanurum.
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Gavialiceps txniola Wood-Mason, from the Bay of Bengal, has been subsequently referred by
Alcock to the genus Nettastoma. But as the posterior nostril is “situated laterally nearly midway |

.

between the eye and the tip of the snout,” the gill-openings are “ of moderate size, almost meeting in

the mid-ventral line;” there is present a fleshy tongue, and the mandible and vomer are abruptly i

expanded at tip, the species would seem to belong to a genus distinct from Nettastoma, for which the

name Gavialiceps must be retained. Gavialiceps Wood-Mason, first appears in a paper by Alcock “On i

the Bathybial Fishes of the Bay of Bengal” in Ann. Mag. Nat. Hist. (6) vol. 4, 1889, p. 460. Two H
species are described: G. txniola Wood-Mason and G. microps Alcock. There can be no doubt that

|

G. txniola must be considered the type of the genus, and this would become a synonym of Nettastoma I
if Alcock’s later views are correct, and the characters indicated above are not of sufficient importance 1]

to warrant generic separation. The immature types of G. txniola are said to have no pectoral fins,
j

;

In later papers, in describing the adults of G. txniola, Alcock neglects to call attention to the presence I
j

of pectoral fins, though their presence would be inferred from his reference of the species to Nettastoma.
j

If they were absent in the types of the species, but were present in the adult specimens subsequently H
acquired, an error must have been made in the identification of the adults, as pectorals are present I]

even in the larval stages of eels which possess pectorals in the adult condition.

For the nemichthyoid genus, without pectoral fins, typified by Gavialiceps microps, to which Alcock II

erroneously restricts the genus Gavialiceps, I would propose the name Alcockidia, in honor of its ffl

distinguished discoverer.

Family NEMICHTHYID^.

Serrivomer beanii Gill & Ryder.

Three specimens were obtained, which I am unable to distinguish from Garman’s figure and H
description of S. sector from the Pacific coast of Mexico and Central America. Garman fails to point L

out any characters by which S. sector differs from S. beanii of the Atlantic. S. beanii has received no Kj

description beyond a few trivial remarks, but the figure of the type presented by Goode and Bean Ij

(Oceanic Ichthyology, 1896, fig. 175) agrees so closely with the Pacific form that I do not venture to I
separate them. Differences may appear when it is possible to compare material from the various H
localities.

The specimens were taken at the following stations: 3910, off the south coast of Oahu, 311 to 337 I
fathoms; 4157, vicinity of Bird Island, 762 to 1,000 fathoms; 4183, vicinity of Kauai, 957 to 1,067 1

fathoms.

Stemonidium, new genus.

Intermediate in ne respects between the groups typified by Nemichthys and Serrivomer, having Ij

the dentition of the former, and the short straight jaws, small eyes, long postorbital region, and wide, I
partly confluent gill-openings of the latter; it agrees with Serrivomer also in the position of the nostrils

and the absence of the lateral line pores. The pectorals are reduced in size, with few rays, and are I

very slender. The dorsal originates behind the occiput a distance equal to half the length of the

head, and the vent is remote from the head. Not closely related to any known genus, but nearer II

Serrivomer than Nemichthys, in spite of its reduced dentition.

Stemonidium Gilbert, new genus of Nemichthyidse (hypomelas).

Stemonidium hypomelas, new species. Plate 67.

Typef 171 mm. long, from station 4176, vicinity of Niihau Island, depth 537 to 672 fathoms; type, I

No. 51550, U. S. Nat. Mus.

Head 17 hundredths of the total length; distance from tip of snout to front of anal 26; from tip of I
snout to front of dorsal 25; from tip of snout to front of eye 8; diameter of eye 1; length of pectoral I

1.5; greatest depth of body 3; interorbital width two-thirds diameter of eye.

Body narrowly band-shaped, of nearly uniform depth in its middle half, tapering to the narrower

neck, and rather rapidly to the pointed but short and not filamentous tail; eye very small, in the middle I!

of length of head, one-eighth the postorbital length of head, a little longer than interorbital width;

head and beak shaped much as in Serrivomer; upper profile descending in a straight line from occiput
|
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to the basal half of the rostrum, which is more robust than in Nemichthys, and wholly lacks the charac-

teristic snipe-like aspect of the latter; jaws tapering to very delicate slender tips, and closely apposed

for their entire length; lower jaw slightly longer than upper; gape extending to below posterior border

of eye; maxillaries terminating anteriorly at a point midway between tip of snout and front of eye, the

anterior half of beak composed of the elongate vomer alone; teeth as in Nemichthys, all reduced to

small granular plates, arranged in quincunx on the jaws and vomer, each ending in a short acute tip

directed posteriorly; vomerine band wide posteriorly, then tapering to a point opposite the nostrils;

maxillary and mandibular bands narrower than in Nemichthys, none of upper band and only a narrow

strip of the lower inserted on the lateral aspect of the jaw
;
nostrils as in Serrivomer, consisting of 2

short slits, in front of the middle of eye, the anterior shorter than the posterior; gill-slits long, very

oblique, confluent below, the membranes united inferiorly and free from the isthmus; gills 4. As in

Serrivomer, no lateral line can be detected.

Dorsal and anal beginning at nearly the same vertical, which is half the length of head behind

gill-opening; anterior dorsal rays extremely delicate and difficult to detect, none shortened or spine-

like; anal somewhat higher than dorsal, the rays longer and more crowded in the posterior portions

of both fins.

Upper half of body light grayish, covered with fine black pigment specks; the lower half of side

abruptly jet-black; head all black save tips of jaws and the occiput, which are a little lighter; posterior

sixth of tail wholly black; all the fins light-colored.

A single specimen known.

Nematoprora, new genus.

Like Nemichthys, but without pores along the lateral line, and with pavement-like teeth which do

not bear backwardly-directed spinous tips, like those present in Nemichthys and related genera.

Tail ending in a long filament; dorsal beginning on nape and without differentiated spinous

portion; anal origin immediately behind tips of pectorals; jaws exceedingly attenuate, recurved; the

nostrils are round pores, the posterior behind and above the anterior; branchial membranes are torn

anteriorly in the type specimen, but the branchial clefts were apparently wide.

Nematoprora Gilbert, new genus of Nemichthyidx (polygonifera).

Nematoprora polygonifera, new species. Fig. 234.

Type, 315 mm. long, from station 4151, vicinity of Bird Island, depth 313 to 800 fathoms; No.

51589, U. S. Nat. Mus.

Head 7.5 hundredths of total length; greatest depth 2.2; least depth at nape 1; distance from tip

of snout to front of dorsal 7; from tip of snout to vent 8.5; length of snout 5.5.

Greatest depth of body near middle of its total length; contours not approximately parallel for a

considerable portion of its length as in Nemichthys, but converging gradually to the filiform tail, and
forward to the very narrow “neck;” head extremely slender, little deeper than the neck, about three-

Fig. 234 —Nematoprora polygonifera Gilbert, new species. Type.

fifths the greatest depth of body; eye small, in the posterior two-sevenths of head, its diameter twice

the width of the flat interorbital space, a little more than one-third the postorbital length of head;

upper jaw a little longer than the lower, with no indication of mutilation; teeth pavement-like, with
slightly rounded surfaces, and arranged in oblique series.

Dorsal rays extremely delicate, the anterior very short and slender throughout, the median and
posterior rays longer, with a thicker base and a very attenuate tip. In a poorly preserved specimen,
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the delicate tips of the rays would be easily detached and the short stiff bases might then appear as a

series of differentiated spines. It is certain that this occurrence has been responsible for the ascription

of spines to at least one species of Nemiclithys ( N. avocetta). This may also be the case in N. acanthonotus

Alcock and N. fronto Garman. The dorsal originates at a point midway between the occiput and the

vertical from the base of the pectorals. The pectoral fins are short and broad. The course of the

lateral line is definitely marked, but no pores are visible under high magnification.

Upper half of body whitish, unmarked, lower half covered with thickly crowded polygonal spots of

blackish, about as large as the pupil; most of these are pentagonal or squarish in outline, and each

consists of a whitish center, from which radiate very numerous fine black hair-lines; a single series

of these spots runs along the entire upper margin of the lateral line, which is whitish, of the color of

the back, and very conspicuous; the abdomen and lower side of tail posteriorly develop additional

black pigment and are much darker; lower half of head, including basal portion of mandibles, irreg-

ularly blotched or spotted with blackish.

But one specimen known, probably from much nearer the surface than the depth of the dredge-

haul would indicate.

Family OPHICHTHYID^.

Sphagebranchus flavicaudus Snyder.

Taken at the following stations: No. 3874, channel between Maui and Lanai, in 21 to 28 fathoms;

4055, off the northeast coast of Hawaii, 50 to 62 fathoms;' 4061, off the northeast coast of Hawaii, 24 to

83 fathoms.

Family MUILENIDiE.

Uropterygius marmoratus (Lacepede).

Taken at 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 Maui and Lanai, in 28 to 43 fathoms.

Gymnotlxorax undulatus (Lacdpede
)
and Melichtliys radula Solander have been listed by Snyder

(Bull. U. S. Fish Comm., 1902, 518) from station 3824, off the south coast of Molokai, at a depth of 222

to 498 fathoms. These are both common reef-forms and were not taken at the station given, but

probably from 3874, tangles, 21 to 28 fathoms, between Maui and Lanai.

Uropterygius leucurus Snyder.

Taken at station 3874, channel between Maui and Lanai, 21 to 28 fathoms.

Family SYN0D0NTIDJE.

Synodus varius (Lacepede).

This common shore form was dredged 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; 3875, Avau Channel,

34 to 65 fathoms; 4158, vicinity Bird Island, 20 to 30 fathoms.

Synodus kaianus (Gunther).

Nine specimens were secured of a species of Synodus, which we are unable to distinguish from

S. kaianus Gunther, known only from Gunther’s figure and brief description, 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; distance from tip of snout to front of dorsal 42 to 44; from front of

dorsal to adipose dorsal 42 to 44; from front of adipose dorsal to middle of caudal base 16 to 17; from

base of ventrals to front of anal 44. D. rays 10 to 13; A. 10 to 11; P. 12; V. 8; branchiostegal rays

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, which protrudes

beyond the tip of the mandible, though to-a less extent than is indicated in the figure of the type;

maxillary reaching to or beyond middle of cheek; the narrow tip of the mandible soft and flexible,

fitting behind the premaxillary teeth; teeth slender and showing the usual arrangement; an inner longer

series and an outer shorter series of teeth in the jaws and on the palatines, both depressible; tongue

and basibranchials covered with large teeth, which, in the closed mouth, occupy the medial depression

between the palatines; eye surrounded by a narrow but heavy adipose ring, of very irregular contour,

containing a small sharp notch above the middle of the posterior side, and 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 and narrow cross-bars. In

some specimens still narrower bars divide the intervals between the primary and secondary bars.

Dorsal fin translucent, the rays occasionally with dusky cross-bars.

Taken at the following stations: Nos. 4079, off the north coast of Maui, 143 to 178 fathoms; 4101,

Pailolo Channel, 122 to 143 fathoms; 4102, Pailolo Channel, 122 to 132 fathoms; 4104, Pailolo Channel,

123 to 141 fathoms.

Sauries kaianus Gunther, Shore Fishes, Challenger, 1880, 50, pi. xxm, fig. C. Ki Islands; in 129 fathoms.

Saurida gracilis (Quoy & Gaimard).

Tsken at station 4068, off the north coast of Maui, 14 to 18 fathoms.

Trachinocephalus myops (Forster)

.

Taken at the following stations: Nos. 3850, off the south coast of Molokai, 43 to 66 fathoms; 4067,

off the north coast of Maui, 10 to 14 fathoms.

Family AULOPIDiE.

Chlorophthalmus proridens Gilbert & Cramer.

In the light of our abundant material the following notes are added to the original account of the

species:

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; ventrals shorter than in the type, 1.7 to

1.8 in head; anal with 9 rays, the last ray cleft to base; body as wide as deep immediately in front of

pectoral fin, much 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 supernumerary bone, movably attached by membrane, along the distal two-thirds of its posterior

edge. Sides of mandible with a narrow band (about 2 series) of small teeth, those of the inner series

larger than the others; the symphyseal continuation of this band consists of a single series of somewhat
larger teeth, directed almost horizontally backward; in front of this series, occupying the upper surface

of the protruding symphyseal knob, are 2 series of teeth, laterally in contact, separated mesially by a
wide space; the anterior series consisting of strong conical teeth, directed horizontally forward, the
inner series much smaller, directed posteriorly; premaxillary witn a narrow band of teeth occupying its

n tire length; head of vomer with a projecting lobe on each side, each lobe with a single series of 5 or g
strong 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 minute teeth scattered over surface of tongue
can be made out with difficulty; vertical limb of anterior branchial arch adnate to gill-cover by a fold

of membrane, as in Macrourus.

Scales strongly ctenoid on back and sides (not cycloid, as described); cycloid on breast, belly, and
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-punctate; a narrow blackish vertebral streak

;

margins of snout and of mandible 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
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encircling body below dorsal fin, expanding below to include the breast, and becoming intensely black

about base of ventrals; inner 3 or 4 ventral rays intensely black; upper half of axil dusky; a blackish

streak at base of caudal, including the upper rudimentary rays; gullet, gill cavity and peritoneum black.

Taken at the following stations: Nos. 3867, Pailolo Channel, 284 to 290 fathoms; 3900, Pailolo

Channel, 283 to 280 fathoms; 3920, off south coast of Oahu Island, 280 to 265 fathoms; 3952, vicinity of

Laysan Island, 351 to 347 fathoms; 4081, off north coast of Maui Island, 202 to 220 fathoms; 4082, off

north coast of Maui Island, 220 to 238 fathoms; 4096, Pailolo Channel, 272 to 286 fathoms; 4115, off

northwest coast of Oahu Island, 195 to 241 fathoms; 4117, off northwest coast of Oahu Island, 282]

to 253 fathoms; 4122, off southwest coast of Oahu Island, 192 to 352 fathoms; 4132, vicinity of Kauai

Island, 257 to 312 fathoms.

Chloroplithalmus proridens Gilbert & Cramer, Proc. U. S. Nat. Mus., XIX, 1897, 106', pi. 36, fig. 2.

Family BATHYPTEROIDAJ.

Bathypterois antennatus, new species. Fig. 235.

Type, 165 mm. long, from station 4151, vicinity of Bird Island, depth 313 to 800 fathoms; No. 5160,.

U. S. Nat. Mus.

Head 22 hundredths of total length without caudal; depth 14; depth of caudal peduncle 7.5;

interorbital width 7.5; eye 2; snout 7; maxillary 14; length of ventrals 33; length of pectoral filament!

100; D. 15; A. 9; P. 2-10 or 11; V. 9; branchiostegals 13 or 14; scales 5-56 or 57-8.

Anterior nostril midway between tip of snout and middle of eye, the 2 nostrils separated only by
the elevated membranous rim of anterior nostrils; posterior nostril elliptical in shape, twice the diam-

eter of the anterior; eye minute; maxillary comparatively broad, its greatest width approximately]

equaling the length of the tapering posterior portion; teeth minute, in a narrow band on premax-

illaries and a wider band in the mandibles, the premaxillary band confined to anterior half or three-1

fifths of the bone; a few minute asperities in a patch on each side of the head of the vomer and on

the front of each palatine; gill-rakers very long, slender, toothed, 14+34 on the outer arch.

Origin of dorsal midway between tip of mandible and middle of interspace from adipose dorsal to

caudal, or a short distance behind axil of ventral, its base very slightly overlapping front of anal and its

length 1.5 in head; about one-fourth of dorsal fin in the anterior half of body; distance from adipose fin
‘

to base of upper caudal rays one-third its distance from origin of dorsal, or two-thirds its distance from,

last dorsal ray; origin of anal midway between head and base of caudal fin; lower caudal lobe longer]

than the upper, 3.4 in total length without caudal; upper pectoral ray injured in both our specimens,!

but extending beyond caudal; it is forked as far forward as a point between vent and front of anal, and

the coalesced halves of the ray can be traced to the base; second ray joined to first by membrane, and

very short, about 0.2 length of head; below this 10 or 11 very slender disconnected rays, some of the

lower ones at least forked near tip, and extending beyond origin of anal fin; the, 2 outer ventral rays

wholly distinct, simple, elongated and flattened, and with a soft white pad near their tips; in the type]
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they extend well beyond the anal base; in the cotype, to the base of the last ray; third ventral ray

divided, its outer half produced and modified much as in the outer rays; distance from vent to anal fin

1.7 in distance from insertion of ventrals.

Color brownish black, the pectoral filaments and tips of outer ventral rays white; mouth and
gill-cavities and the peritoneum blackish.

The cotype is 200 mm. long, and was taken at station 4181, vicinity of Kauai, depth 1,000 to 1,314

fathoms.

Family MYCTOPHIMt.

Nannobrachium nigrum Gunther.

Three small specimens in rather poor condition, having lost much of the integument, agree closely

with Gunther’s description and figure. Dorsal 14; anal 16 or 17; gill-rakers 18 on outer arch; eye

somewhat larger in our specimens, a trifle less than 5 rather than 4 in head, longer than snout, and

exceeding also the longest gill-raker. While we do not venture to distinguish the Hawaiian form on

the basis of the larger eye, there may exist other characters not given by Gunther. The number and
distribution of the luminous spots in the type of N. nigrum remain wholly unknown. In the Hawaiian
specimens, these are arranged as follows: Mandibulars, 3 pairs, very inconspicuous; operculars, but 1

pair evident, poorly developed; pectorals, 4 pairs, 1 immediately below lateral line, 1 on pectoral base,

1 vertically below pectoral base and halfway to median line, 1 on line between pectoral base and first

thoracic pair; thoracics, 5 pairs, the fourth pair high up on sides, over interspace between third and fifth

pairs, the lower pairs evenly spaced; supraventrals, 1 pair, immediately below lateral line; ventrals, 4

pairs, evenly spaced; supra-anals, 3 pairs, 2 forming an oblique line upward and backward from vent, the

uppermost on the lateral line, the third well forward, over the interspace between second and third

ventrals, on a level with the fourth pair of thoracics; anals in 2 well-separated series, the anterior

group with 6 pairs, of which the first 5 are in parallel lines, the sixth placed high, in a line joining the

fifth anal and the posterolateral; posterior series also with 6 pairs; posterolaterals, 1 pair, on the

lateral line; caudals 4, the anterior 3 forming a right-angled or obtuse-angled triangle at base of lower

lobe, the fourth separated from the third by a wide interspace, placed on, or even a little above, the

end of the lateral line; a luminous streak above and one below on caudal peduncle.

In size and position of fins and in the arrangement of the photophores N. nigrum shows great

resemblance to the type of Lampanyctus, L. crocodilus (Risso). The 2 genera are distinguished only

by the reduction of the pectorals in Nannobrachium, a character of doubtful value. The pectorals are

narrow in our specimens, and consist of a few (3 to 6) short rays. The body is uniformly black, the

fins black on basal portions.

The species was taken at the following stations: No. 4108, Kaiwi Channel, 411 to 442 fathoms;

4110, Kaiwi Channel, 449 to 460 fathoms. The type of N. nigrum was taken south of the Philippine

Islands, at a depth of 500 fathoms.

Nannobrachium nigrum Gunther, Deep-sea Fishes, Challenger, 1887, 199, pi. 52, fig. B, south of the Philippines.

KEY TO HAWAIIAN SPECIES OF DIAPHUS.

a. No luminous areas about eye urolampus, p. 591

aa. Luminous area covering entire snout chrysorhynchus, p. 592

aaa. A narrow luminous streak above eye and one below it adenomus, p. 592

Diaphus urolampus Gilbert & Cramer.

One specimen from station 4016, vicinity of Kauai Island, depth 305 to 318 fathoms. The types

were from 295 and 310 fathoms.

The species has the following characteristic disposition of the photophores: Upper pectorals

immediately below lateral line, the supraventrals, upper supra-anals, and posterolaterals in contact with

the lateral line; the fourth thoracics high on sides, on a level with pectoral base; second and third

ventrals elevated, on the same level, a little above ventral base; supra-anals 2, forming a slightly

oblique line which traverses the fifth ventrals; first anal (interpreted as one of the supra-anals in the

description cited below) elevated, nearly vertically above the second; the second to sixth anals forming

F. C. B. 1903, Ft. 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 especially the elevated second ventral, the presence

of but 2 (instead of 3) supra-anals, and the very high position of the uppermost series.

The differentiation of the upper half of each photophore and its superficial separation from the lower

half by a pigment band can be made out only when the photophores are uninjured and are still pro-

tected by the scales. It is possible that all species heretofore grouped in Collettia and JEthoprora pos-

sess the character of divided photophore. In this case we should range them under the oldest name,

Diaphus, as we do not consider the presence or the extent of the preocular photophore of generic

importance. If the current system of minute subdivision be followed to its logical extreme, D.

urolampus must be considered the type of a new genus, distinguished by the absence of preocular

photophores, and D. chrysorhynchus the type of another characterized by the large preocular photo-

phore, which covers the entire snout (as in JEthoprora)

.

Diaphus urolampus Gilbert <fc Cramer, Prac. U. S. Nat. Mus., xix, 1897, p. 408, pi. 38, fig. 1.

Diaphus chrysorhynchus Gilbert & Cramer.

Four specimens were taken at the following stations: No. 3834, off Kaunakakai, Molokai, surface;

3921, off Honolulu, surface; 4117, off northwest coast Oahu, 253 to 282 fathoms.

The specimen from station 4117 came to hand in perfect condition and must have entered the

trawl near the surface. All other specimens known, including type and cotypes, were obtained in

the surface tow net.

The bluntly rounded snout, covered by the preocular photophore, gives a strong resemblance to the

species of JEthoprora, which differ only in their simple photophores. It is not improbable that

perfect specimens of JEthoprora and Collettia, with scales still in place, will show their photophores

also to be divided by a black pigment line, in which case the species may be united under the oldest

name, Diaphus. Nyctophus, Cocco, used by Brauer for this group, was proposed solely as an amended
form of Myctophum, and is therefore not available.

The photophores of D. chrysorhynchus show the following characteristic arrangement: Two lower

pectorals on each side forming diverging lines extending from first thoracics to middle of pectoral base,

third pectorals high on sides, nearer lateral line than pectoral fins; fourth thoracics elevated, on a level

with ventral base, vertically over the third thoracics; five ventrals,. the first, second, and third pairs

forming oblique diverging lines, the third a little above level of ventral base; supra-anals 3, forming a

nearly vertical line from vent, the uppermost more widely spaced, and in contact with the lateral line;

the first anal (interpreted as supra-anal in description cited below) elevated, in a line joining second

anal and upper supra-anal; second to fifth anals in a straight or gently curved line, the sixth strongly

diverging, in a line which includes the posterolateral; the posterolateral in contact with the lateral line;

five anals in the posterior series.

In the arrangement of its photophores this species agrees very closely with D. theta Eigenmann &
Eigenmann and D. adenomus, but theta has the upper lateral spots much less elevated and the first

anal on a level with the others, while adenomus has the upper pectoral much less elevated, and those

of the anterior anal group describe a wide curve. D. chrysorhynchus shows no variation in the number
or arrangement of its photophores (except that in one specimen there are on one side 6 instead of 5

posterior anals) nor in the size of its preocular luminous area.

Diaphus chrysorhynchus Gilbert & Cramer, Proc. U. S. Nat. Mus., xix, 1897, 409, pi. 38, fig. 3 (not fig. 2, as erroneously

indicated on the plate and in the description).

Diaphus adenomus, new species. Plate 68.

Type, a female with developed spawn, 16 cm. long, from Albatross station 4106, the Kaiwi Channel

between Oahu and Molokai, depth 335 to 350 fathoms; type, No. 51588, U.S.Nat.Mus.

Head 28 hundredths of total length, excluding caudal; greatest depth 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; base of dorsal 21; diameter of eye 6; width of middle of inter-

orbital space 8.5; length of snout 4.5; length of maxillary 20.5. D. 15; A. 15; P. 12; V. 9; scales in

lateral line 36.
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Diameter of eye longer than snout, but shorter than interorbital width
;
maxillary very long and

narrow, extending far behind middle of head, its posterior portion not at all widened; both premaxil-

lary and mandible armed with broad hands of fine depressible teeth, which extend over the outer as

well as the inner margins of the jaws; two small separate vomerine patches, one on each side of

median line, a long narrow palatine band, and a longer broader pterygoid band, parallel to palatine

hand and extending farther backward; gill-rakers long and slender, 5-f-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 photo-

phore, the inner ventral rays barely reaching vent.

Scales caducous, 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 Diaphus, the fourth thoracic photophore is elevated laterally to a point on a

level with the base of the pectoral fin; 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; supra-

ventral high, slightly nearer lateral line than base of ventral; supra-anals 3 in number, forming

an oblique line from just before vent to lateral line, the upper supra-anal immediately below the

lateral line, widely separated 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 curved line which includes the single posterolateral; the latter is sepa-

rated from the lateral line by one-fourth its distance from the anal base; five posterior anals in a

straight line along anterior half of caudal peduncle; caudals 4' in number, equidistant in a curve at base

of lower caudal lobe, the upper spot well below middle of caudal base; pectorals 3 in number, the

upper at tip of opercular flap, the lower intermediate between the first thoracic and the spot at base

of pectoral; a narrow luminous (golden) streak on upper orbital rim, and one along anterior half of

lower margin, both of them conspicuously margined with black; no luminous patches on tail; a semi-

circular white glandular body between pectoral base and upper pectoral spot, similar to the one occu-

pying the same position in D. theta. 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 the fins except the pectoral black; anterior dorsal and anal

fin blackish; opercle black, cheek silvery, snout whitish; interorbital space black, except a small

whitish median area; a broad black subocular bar, from which a narrow black ring encircles anterior

half of orbit; gular membrane black, its anterior portion violet; 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 specimens indicated that they entered the dredge near the bottom. They
were taken at the following stations: No. 3920, off south coast of Oahu, 265 to 280 fathoms; 4015,

vicinity of Kauai, 318 to 362 fathoms; 4106, Kaiwi Channel, 335 to 350 fathoms.

This species resembles D. engraulis Gunther, from the Philippines, but differs in the darker colora-

tion, the different shape of the circumocular luminous patches, and the higher position of the upper

supra-anal and the posterolateral photophores.

Centrobranchus Fowler.

Allied to Rhinoscopelus, but without lateral line and with the gill-rakers obsolescent. The slender

snout protrudes far beyond the premaxi llaries, and is hollowed out on each side to form a conspicuous

nasal cavity, which is entirely roofed over by the expanded preorbitals; these are strongly convex
outwards and cover the entire lateral portions of the snout, joining superiorly and anteriorly the mid-
rostral ridge, and in contact below with the premaxillaries; their posterior margin is notched to give

passage to the nasal openings; gill-rakers reduced to a few rudiments near angle of arch; photophores

arranged as in Rhinoscopelus and Myctophum, all those of the lower series forming parallel rows, none of

them elevated on the sides, and the caudal photophores but 2 in number.

Centrobranchus Fowler, Proc. Ac. Nat. Sci. Phila., 1903 (Jan. 13, 1904), 754 ( chcerocephalus).
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Centrobranchus ehoerocephalus « Fowler. Plate 69, Fig. 1.

Dorsal 11; anal 18; pectoral 13; ventral 8; scales in a longitudinal series 39; in a transverse series

10, excluding the median row above and below.

Greatest depth of body 20 hundredths of total length- without caudal; 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; distance from tip of snout to front of

dorsal 45, from front of dorsal to adipose dorsal 29, from front of adipose dorsal to rudimentary caudal

rays 27, from tip of snout to ventrals 37, from tip of snout to origin of anal 53; base of anal 24; distance

from last anal ray to base of median caudal ray 26; length of pectoral 12; length of ventral 10.

Body very slender, ventral outline a little more strongly curved than dorsal; behind the vent

the form tapers rapidly to the very long and slender caudal peduncle; eyes small, the diameter a trifle

shorter than length of snout; cleft of mouth strongly convex upward, extending well behind the

orbits, and overpassed anteriorly by the strongly protruding conical snout; maxillary a very slender

rod, not at all widened toward tip; premaxillary teeth in a single series; mandibular and palatine

oeeth in narrow bands; head of vomer with a pair of small round prominences 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 minute spines.

The first dorsal ray is over the fourteenth scale of the mid-lateral series, and over the tips of the

ventrals; base of ventrals vertically below 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 series 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 dorsal and anal fins.

Photophores arranged as follows: Preoculars 2, one at the upper, the other at the lower end of a

narrow vertical pigment band on the anterior orbital rim, both minute, but the lower easily visible,

the upper usually concealed beneath the protruding margin of the frontal in alcoholic specimens and

made out only on dissection; mandibulars 3; operculars 2, the upper large, the lower minute and rudi-

mentary beneath the preopercular margin, visible Only on dissection; pectorals 3, the upper very

slightly above and in front of the base of the upper pectoral ray, the middle immediately 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, and third pairs usually a little more widely spaced than the others, the third

and fourth pairs usually less widely spaced than the fourth and fifth; ventrals 4, evenly spaced, the

lines parallel; anals 5+11, the break in the series 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;

supraventrals 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 occupying a similar position with reference to the third

of the ventral series, which it more closely approximates; posterolateral 1, over the break in the anal

series and just below the mid-lateral line; the antero-anals vary from 4 to 7, in the following propor-

tions, each side of each specimen separately enumerated: 4 in 2 cases, 5 in 64 cases, 6 in 68 cases, 7 in 8

cases; the postero-anals vary from 9 to 12: 9 in 15 cases, 10 in 84 cases, 11 in 42 cases, 12 on but one side

of one specimen.

The combinations 5+10, 5+11, 5+12, 6+9, 6+10, 6+11, and 7+9 are found, those occurring most

frequently being 6+10, 5+11, and 5+10, in the order named.

The sum of the anals varies from 14 to 17, as follows: 14 in 3 cases, 15 in 37 cases, 16 in 90 cases, 17

in 12 cases.

a This species was recognized by me as new and as representing a new generic type, and the descriptions here given

had been prepared before the receipt of the paper by Mr. Fowler.
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2. CENTROBRANCHUS GRACILICAUDUS GILBERT.
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In 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 spots vary from 5 to 7 in number. Similar

arrangements are found in Rhinoscopelus coccoi and andrex (Liitken, Spolia Atlantica, Scopelini, pp. 243

and 245). From the fact that no individual possesses both the dorsal and the ventral series, Liitken

suggests that the position of these spots may be a sexual character. Dissection of three specimens of

each kind of C. chcerocephalus has shown that such is the case, the males having the dorsal series of

stronger spots. The smallest specimen showing a trace of these spots is 25 mm. long, and the longest

specimen in which none are apparent is 28 mm. Males are somewhat more 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 at the following stations : No. 3912, south of Oahu, surface
;
3926, west of

Oahu, surface; 3927, west of Niihau, surface; 3929, south of French Frigate Shoals, surface; 3930 near

Laysan Island, surface; 3932, near Laysan Island, surface; 3980, south of Oahu, surface; 4009, east of

Kauai, surface; 4011, west of Oahu, surface; 4145, west of Niihau, surface; 4188, between Honolulu and
San Francisco, lat. N. 28° 13r 42//

,
long. W. 145° 44', surface.

Centrobranchus chcerocephalus Fowler, Proc. Ac. Nat. Sci. Phila., 1903 (Jan. 13, 1904), 754, near the Sandwich [Hawaiian]
Islands. (Type, No. 7972, A. N.S. P., Coll. i>r. Wm. H. Jones.)

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

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

Nat. Mus.

Closely related to C. chcerocephalus, with which it agrees in all essential features except the following:

(1) Supra-anals arranged in an oblique line, the middle spot vertically above the vent, the lowest ver-

tically above the fourth of the ventral series. The species differs from (1 chcerocephalus, therefore,

very much as Rhinoscopelus andrex (Liitken) differs from Rhinoscopelus coccoi (Cocco). (2) Anals

averaging a little more numerous, in the 11 specimens collected, the sum of the two groups being 16 in

8 cases, 17 in 12 cases, 18 in 2 cases. The anterior group consists always of 6 or 7 spots (6 in 15 cases,

7 in 7 cases), while in chcerocephalus 5 and 6 are equally abundant and 7 is rare. Of postero-anals,

there are 9 in 3 cases, 10 in 7 cases, 11 in 12 cases. In chcerocephalus 10 is much more abundantly

represented than 11. The limited number of specimens in the species here described renders the

averages not wholly reliable, but they are obviously different from the averages in chcerocephalus.

(3) Scales of mid-lateral series more persistent, and deeper in proportion to their width. (4) Body
deeper and snout somewhat less projecting.

Dorsal 12; anal 19; scales in mid-lateral series 38 or 39. Greatest depth of body 23 hundredths of

the total length without caudal; least depth of caudal peduncle 5; length of head 28; diameter of orbit

7; interorbital width 7.5; length of snout 7; projection of snout beyond maxillaries 4; length of max-
illary 17 ;

distance from tip of snout to front of dorsal 47, from front of dorsal to adipose dorsal 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

scales, and the number and arrangement of the photophores are as in C. chcerocephalus.

Specimens were taken at the following stations: No. 3926, west of Oahu, surface; No. 3927, west

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 SPECIES OF MYCTOPHTJM.

a. Three pairs of ventral photophores along the median line .Jibulatum,, p. 596

ao. Four pairs of ventral photophores along median line.

b. Posterolateral single.

o. Supra-anals forming a straight line rising obliquely from near the last ventral margaritatum, p. 596

cc. Supra-anals forming an obtuse-angled triangle, the middle and lower photophores at about the same level,

the lower much in advance evermanni, p. 597

d. Supra-anals forming an obtuse-angled triangle braueri, p. 598
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Myctophum fibulatum Gilbert & Cramer.

Two specimens, dredged at depths of 220 to 284 fathoms, do not differ from the type in number
and distribution of the photophores. The species is peculiar in having but 3 equally spaced pairs

of ventral photophores along median line, the second pair being displaced laterally, almost vertically

above the first pair. The anterior pair of the 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 specimen was taken in the surface tow-net, at station 3889, north of Molokai

;

others were obtained at stations 3899, Pailolo Channel, 283 to 284 fathoms, and 4082, off the north

coast of Maui, 220 to 238 fathoms.

Myctophum fibulatum Gilbert & Cramer, Proc. U. S. Nat. Mus., xix, 1897, 411, pi. 38, fig. 2 (not fig. 3, as erroneously indi-

cated on plate 38 and in the description).

Myctophum marg-aritatum, new species. Plate 68, Fig. 2.

Type 80 mm. long, from the surface at station 3930, off the south coast of Molokai; type, No.

51536, U. S. Nat. Mus.

Closely related to M. affine Lfitken and M. opalinum Goode & Bean, from the Atlantic. These

two species are insufficiently described, and may even prove to be identical with each other and with

the species here described. Certain differences are, however, indicated in the descriptions as they

stand.

Greatest depth of body 24 hundredths of total length without caudal; least depth of caudal

peduncle 8; length of head 27; diameter of orbit 9; interorbital width 10; length of snout 4; length of

maxillary 17; distance from tip of snout to front of dorsal 44, from front of dorsal to adipose dorsal 37,

from front of adipose dorsal to rudimentary caudal rays 21, from tip of snout to ventrals 41, from tip

of snout 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 base of the caudal

fin and without tube; 9 scales in a cross-series excluding median rows on back and belly.

Body rather slender, heavy forward, snout very short and bluntly rounded, the profile descending

in a strong, nearly uniform curve from occiput to front of nostrils; eyes very large, one- third length of

head, slightly less than frontal width above their middle; snout and frontal region with low concealed

median crests; mouth oblique, maxillary gradually w. !ening posteriorly, extending well behind the

orbit, its length slightly less than two-thirds that of head; teeth minute, in narrow bands in each jaw,

those on vomer in 2 small, widely separated clusters, those on palatines larger than the others, in single

series; in addition to these, all the roof of the mouth, except its middle line, is covered with minute

asperities; preopercle nearly vertical, its margin entire; opercle entire and unstriated, except for a

short space below the upper posterior angle,. where the margin is weakly ribbed and toothed; gill-

rakers long and slender, 5+16 on outer arch, the longest slightly more than half the diameter of orbit.

First dorsal ray over the eleventh scale of lateral line; root of ventrals opposite the ninth or tenth;

first anal ray under the eighteenth, last under the thirty-first; origin of adipose dorsal over the twenty-

ninth; pectorals not reaching middle of ventrals; ventrals not reaching vent.

Scales all thin, not spinous, the margins entire or only gently notched or sinuate, those of the

lateral line not enlarged.

Photophores arranged as in M. affine Gunther and M. opalinum. Goode & Bean; preoculars 1,

minute, similar to those on body, on the lower anterior orbital rim; mandibulars 3; operculars 2,

the one behind the tip of maxillary concealed beneath the margin of the preopercle; pectorals 3,

forming a right angled triangle, the middle spot on lower edge of pectoral base, the upper encroaching

on third scale of lateral line, the lower on line between pectoral base and the first thoracic spot;

thoracics 5, the third and fourth less widely separated than the others, the 5 pairs arranged in 2 nearly

straight gently diverging lines; supra-ventrals 1, nearly midway between the axil of the ventrals and
the lateral line; ventrals 4, equally spaced; supra-anals 3, in an oblique line directed toward interspace

between third and fourth ventrals; anals 13 to 17 (usually 14 or 15), in 2 well-separated groups,

8-10+5-7, the usual formula being 9+6, 9+5, or 10+5, the series throughout parallel with the lower

outline; posterolateral 1, over the last antero-anal; caudals 2, closely approximated, the posterior little

higher than the anterior; the third supra-anals and the posterolaterals encroach upon the series of

scales which bear the lateral line, the former below the eighteenth, the latter below the twenty-eighth
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scale of the series; each of these scales is greatly shortened in its lower half to make room for the

special scale of the photophore, and is but little more than half the height of the other scales; the

posterolateral is over, or very slightly in advance of the last antero-anal, the latter vertically over

the fourth anal ray before the last and below the front of the adipose fin.

The photophores are invariable in number and position, except those of the anal series. Our
material includes 63 specimens. As each side must be tabulated separately, we have for consideration

126 cases:

The antero-anals are 8 in number in 7 cases, 9 in number in 88 cases, 10 in number in 31 cases.

The postero-anals are 5 in number in 62 cases, 6 in number in 55 cases, 7 in number in 9 cases. Com-
bining these gives a total range of 13 to 17, distributed as follows: 13 in 3 cases, of which 2 occur bilat-

erally, 1 unilaterally; 14 in 37 cases, of which 24 occur bilaterally, 13 unilaterally; 15 in 74 cases, of

which 60 occur bilaterally, 14 unilaterally; 16 in 10 cases, of which 6 occur bilaterally, 4 unilaterally;

17 in 2 cases, of which none occur bilaterally, 2 unilaterally.

The usual combinations are 94-5 (32 cases) 9+6 (48 cases) and 10+5 (23 cases), one or another of

these combinations occurring on one or both sides of 56 out of the 63 specimens at hand. The 2 sides

do not vary independently in this species. Perfect bilateral symmetry occurs in 46 specimens, and in

6 others the lack of symmetry is plainly due to the dropping out of the second or the penultimate

member of the anterior group. In no case does the difference in number of anals on the 2 sides

exceed 1.

General color dusky brown on upper half of head and body; sides of head and lower half of sides

silvery, the latter everywhere coarsely specked with brown; anterior dorsal dusky, base of caudal

blackish, other fins translucent. In the type, 7 scales on the back of the caudal peduncle are under-

laid by pearly (luminous) spots, agreeing in this respect with M. opcilinum. None of the smaller speci-

mens (47 inm. and less) shows any trace of this luminous area.

M. mcirgaritatum agrees in outline very closely with Liitken’s figure of M. affine (Spolia Atlantica,

II, Scopelini, 1892, p. 252). It seems to differ in the more numerous scales of the lateral line, in the

more anteriorly placed break in the anal series, the more elevated posterolateral, and in the somewhat
different range of variation in the number of anal spots. In M. affine, the antero-anals vary from 7 to

10 (frequently 8 or 9); in M. margaritatum, the number 7 does not occur, and 8 very rarely, 9 and 10

prevailing. In M. affine, the postero-anals vary from 4 to 6 (frequently 5 or 6); in M. margaritatum,

no specimens have 4, but a few have 7.

The species was taken at the following stations: Nos. 3878, south of Lanai; 3926, west of Oahu;

3927, west of Niihau; 3929, southwest of French Frigate Shoals; 3930, near Laysan Island; 3931, near-

Laysan Island; 3932, near Laysan Island; 3980, south of Oahu; 4010, west of Oahu; 4011, west of Oahu;

4145, west of Niihau, and 4188, between Honolulu and San Francisco, lat. N. 28° 13/ 42+ long. W.
145°W 00+ all at the surface.

Myctophum evermanni, new species. Plate 70, Fig. 2.

Type, 29 mm. long, from station 3980, south of Oahu, taken at the surface; type, No. 51521, U. S.

Nat. Mus.

Belated to M. boops and M. humboldti, but with a short postero-anal series of photophores (4 to 6),

the first of the series much farther back than in related species, a little behind the last anal ray. In
M. boops, Eichardson, and M. humboldti (Risso), the break in the anal series is but little behind the

middle of the fin.

Total length, excluding caudal, 22 mm.
;
greatest depth of body 22 hundredths of this length; least

depth of caudal peduncle 7; length of head 33; diameter of orbit 8; frontal width over middle of eye 9;

length of snout 7; length of maxillary 23; distance from tip of snout to front of dorsal 51; from front

of dorsal to adipose dorsal 36; from tip of snout to front of anal 50; base of anal 26; ventrals 16;

pectoral broken. D. 15, the 4 anterior rays much shortened; A. 20; lateral line with 39 tubes;

9 longitudinal series of scales where body is widest, not including the median series above and below.

Head and body very slender, the caudal peduncle deeper in proportion; head tapering forward,

the snout not bluntly rounded; maxillary very long, little widened posteriorly, half its length behind
middle of eye; eye little longer than snout; preopercular margin not very oblique.

Origin of the dorsal slightly behind insertion of ventrals, its posterior rays slightly overlapping

the anal; vertical from front of adipose dorsal passing through the posterolateral photophore and the
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base of the fourth anal ray before the last; ventrals reaching front of anal; the pectorals are broken in

the type; in some of the cotypes they are intact and are comparatively short, not teaching the middle

of the ventrals, and falling a little short of the anterior supra-anal.

Scales thin, entire, caducous, those of the lateral line very little larger than the others.

Arrangement of photophores: As in M. hoops and M. humboldti, the 3 supra-anals are so disposed

as to form an obtuse-angled triangle, the uppermost in contact with the lateral line vertically above

origin of anal fin, the second midway between the upper supra-anal and the last ventral photophore,

the third anterior to the second and on a level with it, a little behind second ventral pair; supra-

ventral on a level with base of pectoral, a little higher than third supra-anal, somewhat nearer lateral

line than ventral base; pectorals forming the usual right-angled triangle, the lower vertically above

the second thoracic pair, the upper somewhat nearer lateral line than pectoral base; posterolateral in

contact with lateral line, slightly behind last antero-anal; two opercular spots, upper the largest and
lower the smallest of all the photophores; mandibulars 3 as usual; no preocular photophore can be

detected in these young specimens. The first and second pairs of thoracics are more widely separated

than the other pairs, which are evenly spaced, the 2 lines diverging posteriorly. The 4 ventral pairs

are evenly spaced and form parallel lines.

The anals vary from 12 to 14, the antero-anals from 7 to 9, the postero-anals from 4 to 6. They
are distributed as follows in the 70 cases (35 specimens): Antero-anals 7 in 6 cases, 8 in 58 cases, 9 in

6 cases; postero-anals 4 in 6 cases, 5 in 57 cases, 6 in 7 cases; totals, 12 in 6 cases, 13 in 57 cases, 14 in 21

cases. Combinations found bilaterally are 7 + 5, 7 + 6, 8 + 5, 9 + 4; 8 + 5 occurs on one or both sides

of 30 of the 35 specimens in the collection. As M. humboldti has typically 8 + 8 anals, and M. hoops

8 + 10, it would be entirely inadmissible to identify M. evermanni with either of these species. In one

of the cotypes of M. californiense Eigenmann, I find the anals 6 + 11. The 2 caudal photophores in

M. evermanni are arranged a little obliquely and are separated by an interspace a trifle wider than that

between the pairs of postero-anals.

General color blackish, except cheeks, nostrils, and a part of the opercles, which are whitish; base

of caudal lobes black.

The species was taken at the following stations: Nos. 3878, south of Lanai; 3926, west of Oahu;

3927, west of Niihau; 3931, near Laysan Island; 3932, near Laysan Island; 3980, south of Oahu, and

4145, west of Niihau; all at the surface.

Named for Dr. Barton Warren Evermann.

Myctophum braueri, new species. Plate 70, Fig. l.«

Type, 57 mm. long, from station 3980, south of Oahu, surface tow; type, No. 51527, U. S. Nat. Mus.
Closely related to M. reinhardti

i

Liitken, from the Mediterranean, differing, in so far as appears

from Liitken’s figure and very brief description (Spolia Atlantica, II, Scopelini, 1892, 257), in the

slightly lower position of the anterior supra-anal photophore, the slightly higher insertion of the

supra-ventral, and the much longer dorsal and anal fins (with 11 and 16 rays, respectively, in M.
reinhardtii)

.

Greatest depth of body 21 hundredths of total length without caudal; least depth of caudal

peduncle 7; length of head 28; diameter of orbit 13; frontal width over middle of eye 8; length of

snout 5; length of maxillary 19; distance from front of snout to tip of dorsal 45; from front of dorsal

to adipose dorsal 37; from front of adipose dorsal to rudimentary caudal rays 18; from tip of snout to

ventrals 41; to origin of anal 58; base of anal 28; length of pectoral 30; of ventrals 12. D. 14; A. 22 (23

in other specimens)
;
P. 14; V. 8; scales in lateral line 40 or 41, 9 in a cross-series, excluding median

rows along dorsal and ventral outlines.

Body very slender, eye remarkably large, mouth oblique, snout short but pointed, upper profile

not abruptly decurved; orbital diameter little less than half length of head; interorbital width a little

less than three-sevenths; maxillary reaching the vertical from posterior border of eye, greatly widened
posteriorly and bearing a lengthwise ridge parallel with its dorsal margin

;
a narrow strip of its ventral

portion protrudes below premaxillary near its tip; gape of mouth showing a double curve, convex
upward in its posterior portion, concave upward anteriorly; mandible upturned toward symphysis, its

tip acute, protruding a little beyond premaxillaries.

i Myctophum lutkeni on plate, by error.



BULL. U. S. 1903. PLATE 70.

i. myctophum lutk'eni gilbert, type.

2. MYCTCPHUM EVERMANNI GILBERT. TYPE.
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Teeth on jaws and palatines in very narrow bands; broad bands investing the mesopterygoids;

head of vomer bearing on each side a strongly protruding lobe, devoid of teeth, the concave interspace

bearing minute asperities; gill-rakers long and slender, 4+14 in number on outer arch; preopercular

margin vertically placed and evenly rounded.

Insertion of first dorsal ray slightly behind the vertical from base of ventrals, the last dorsal ray

vertically over the first anal ray; adipose dorsal over second postero-anal photophore, well in advance

of last anal ray; pectorals very long and pointed, their tips reaching vent and extending beyond tips

of ventrals.

Scales thin, with entire edges, and caducous, occasional scales only being preserved in our material.

Arrangement of photophores: Agreeing with M. reinhardlii in the obtuse-angled triangle formed

by the 3 supra-anals, in the presence of 2 posterolaterals, in the wide separation of the 2 caudals,

and in the njrmal position of the supra-ventral. A minute preocular present on lower anterior

orbital rim, similar to other photophores, but much smaller; first and second, and second and third

pairs of thoracic photophores more widely separated than the others, the third and fourth pairs nearer

together than the others; upper pectoral spot immediately below third scale of lateral line; supra-

ventral on a level with middle pectoral and middle supra-anal spots, and constantly a little above ante-

rior supra-anal; upper supra-anal, upper posterolateral and upper caudal spots in contact with lateral

line at 18th, 26th, and 40th scales, respectively; lower posterolateral in advance of upper, and very

slightly in advance of last antero-anal.

The number of photophores is as follows: Preoculars 1; mandibulars 3; operculars 2, the lower

not concealed; pectorals 3, the middle one immediately below the base of lowest pectoral ray, the

lower one on a line joining the middle pectoral and the lower opercular spots; thoracics 5, those of the

last pair more widely separated; ventrals 4, the third and fourth pairs less widely spaced than the

others; anals 6 to 8+6 to 8 (13 to 15); caudals 2; supraventrals 1; supra-anals 3; posterolaterals 2.

The anals form the only variable groups. In the 17 specimens (giving 34 cases) of the collection,

we find them distributed as follows: Antero-anals 6 in 14 cases, 7 in 18 cases, 8 in 2 cases; postero-

anals 6 in 2 cases, 7 in 23 cases, 8 in 9 cases. In both groups then, the mode is 7, the anterior group

varying principally toward 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. In the type there is a well-developed luminous

patch on the lower side of the caudal peduncle, and an incipient patch on the dorsal surface.

General color dark, with bluish reflections from opercles and scales on sides; caudal with a dusky
patch at base of each lobe; other fins translucent.

Specimens were taken at the following stations: Nos. 3878, south of Lanai; 3927, west of Niiliau;

3980, south of Oahu; and 4145, west of Niihau; all at the surface.

Named for Dr. August Brauer, the author of a most useful review of the genus Myctophum.

Dasyscopelus spinosus (Steindachner).

Forty-nine specimens, the longest 69 mm., were taken at the surface about the Hawaiian Islands,

and in the vicinity of Laysan Island. They agree in all essential features with the excellent descrip-

tions and figures cited below. The pectoral fins are a little longer and more pointed than previously

represented, reaching with their tips a little beyond the ventrals, but not quite to vent. The scales of

the lateral line are little longer than the neighboring scales. They are almost wholly concealed by
the overlapping series above and below, the scales of which are arranged vertically with reference

to them.

Dorsal with 13 or 14 rays, anal 19; 40 scales in lateral line, 9 in a cross-series, excluding the mid-

dorsal and the mid-ventral rows.

- Variation in number and disposition of photophores is confined to the anal series. The total num-
ber of these varies from 13 to 15 (abnormally 12 in the anterior group on one side of one specimen),

the prevailing number being 14 (7 + 7). The following combinations occur: 7 + 7 and 7 + 7 in 26 speci-

mens; 7+ 7 and 7 + 6 in 3; 7 + 7 and 6 + 7 in 1; 7 + 7 and 7 + 5 in 1; 7 + 6 and 7 + 6 in 6; 7 + 8

and 7 + 8 in 1; 7 + 8 and 7 + 7 in 1; 7 + 8 and 8 + 7 in 1; 7 + 8 and 6 + 7 in 1; 8 + 6 and 8 + 6 in 5;

8 + 6 and 8+ 7 in 2; 8 + 7 and 8 + 7 in 1. From this it appears that the predominating combinations

are 7 + 7, 7 + 6, and 8 + 6, In the anterior group, 8 occurs in 17 cases, 7 in 79, and 6 in 2; in the

posterior group, 8 occurs in 5 cases, 7 in 65, 6 in 27, and 5 in 1. Thus, while 7 is the prevailing

number in each group, the anterior group varies most frequently toward 8, the posterior group in the
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opposite direction. This compensatory variation is not due solely to the shifting of the photophore

from the anterior to the posterior group, or in the opposite direction, for tlje supra-anals maintain a

constant relation to the last antero-anal, whatever the number.

Specimens were taken at the following stations: Nos. 3878, south of Lanai; 3926, west of Oahu;

3927, west of Niihau; 3930, near Laysan Island; 3980, south of Oahu; 4009, west of Oahu; 4011, west

of Oahu, and 4145, west of Niihau; all at the surface.

Scopelus spinosus Steindachner, Iehthy. Notizen, V, 1867, 11 (author’s reprint)
,
pi. 3, figs. 4-4a. China.

Scopelus (Dasyscopelus ) spinosus Liitken, Spolia Atlantica, Scopelini, 1892, p. 239, pi. 1, figs. 1-2. Tropical Atlantic; Maldon
Island, S. Pacific.

Dasyscopelus pristilepis Gilbert & Cramer.

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.

D. pristilepis agrees with D. asper (Richardson), the type of the genus, and differs from D. spinosus in

the greatly enlarged thickened scales of the lateral line. The depth of these scales, when fully exposed,

exceeds their distance from the base of the dorsal fin. In spinosus, the scales of the lateral line are

very little if at all enlarged. In both species, the scales of the lateral line are overlapped and almost

wholly concealed by the series above and below them, and the tubes of the lateral line are strongly

developed, forming keel-like projections. D. asper differs from pristilepis in the presence of a large

preocular photophore, extending from middle of eye forward to around nostrils; furthermore, the anal

spots are 10+4, and the 2 caudal photophores are widely separated.

The number and distribution of the luminous spots in D. 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 associated posterior group, the 2 varying in a

compensatory manner. For this reason, the variation in the total number of the anal spots found on

one side of any individual is no greater than the total variation found in each group separately, and

comprises only the numbers 10, 11, and 12. The combinations 6+3 and 8+5, although within the

ascertained range of variation of anterior and posterior groups taken separately, do not occur in our

material.

The 2 sides of a fish do not always agree in the number and arrangement of the spots. We must

therefore tabulate each side separately, giving thus for consideration, with our material, 188 cases. Of

these, we find in the anterior group: 6 photophores in 11 cases, 7 photophores in 160 cases, 8 photo-

phores in 17 cases. In the posterior group: 3 photophores in 21 cases, 4 photophores in 157 cases, 5

photophores in 10 cases.

As already stated, the size of the 2 associated groups is not purely a matter of chance. Thus when
the anterior group contains 6 photophores, only the combinations 6+ 4 and 6+ 5 are found, as follows:

6+ 4 in 5 cases, 6 + 5 in 6 cases. When the anterior series contains 7, it may be associated with 3, 4 or

5 in the posterior series, as follows: 7 + 3 in 9 cases, 7 + 4 in 147 cases, 7 + 5 in 4 cases. When the

anterior series contains 8, only the combinations 8+ 3 and 8+ 4 are found, as follows: 8+ 3 in 12 cases,

8 + 4 in 5 cases.

- Opposite sides of the same fish may vary independently, as appears from the occurrence of the

following combinations: 7 + 3 occurs bilaterally in 2 specimens, unilaterally in 5; '7v~ 4 occurs bilat-

erally in 66 specimens, unilaterally in 15; 7 + 5 occurs bilaterally in 1 specimen, unilaterally in 2;

6 + 4 occurs bilaterally in 1 specimen, unilaterally in 3; 6 + 5 occurs bilaterally in 2 specimens, unilat-

erally in 2; 8 + 3 occurs bilaterally in 4 specimens, unilaterally in 4; 8 + 4 occurs bilaterally in 1

specimen, unilaterally in 3. In deviations from the mode (7 + 4) there thus appears a distinct

tendency toward a symmetrical variation. The chance 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 occurs unilaterally: the combination 7 + 4 and 7 + 3 occurs in 5 specimens; 7 + 4 and 7 + 5 in 1

specimen; 7 + 4 and 6 + 4 in 3 specimens; 7 + 4 and 6 + 5 in 2 specimens; 7 + 4 and 8 + 3 in 2 speci-

mens; 7 + 4 and 8 + 4 in 2 specimens.

A minute 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.
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Specimens were taken at the following stations, all in the surface tow: Nos. 3878, south of Lanai;

3889, north of Molokai; 3912, south of Oahu; 3926,' west of Oahu; 3927, south of Bird Island; 3929,

south of French Frigate Shoals; 3930, near Laysan Island; 3980, south of Oahu; 4009, east of Kauai;

4010, east of Kauai; 4145, west of Kauai, Bird Island.

Dasyscopelus prislilepis Gilbert & Cramer, Proc. U. S. Nat. Mus., xix, 1897, 412, pi. 39, fig. 1.

Neoscopelus macrolepidotus (Johnson).

No Atlantic material has been at hand for comparison, but a single specimen from Japan « seems to

to agree completely with the Hawaiian specimens. No individuals were taken at the 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 form: Nos. 3824, off the south coast 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, vicinity of Kauai, 286 to 399 fathoms;

4025, vicinity of Kauai, 275 to 368 fathoms; 4041, off the west coast of Hawaii, 253 to 382 fathoms;

4137, vicinity of Kauai, 411 to 476 fathoms; 4166, vicinity of Bird Island, 293 to 800 fathoms.

Family MAUROLICIM.

Argyripnus ephippiatus Gilbert & Cramer.

Three specimens were obtained at the following stations : Nos. 4085, off the north coast of Maui, 267

to 283 fathoms; 4121, off the northwest coast of Oahu, 216 to 251 fathoms.

The species has been referred by Garman (Mem. Mus. Comp. Zool., XXIV, 1899, p. 399) to the

genus Valenciennellus Jordan and Evermann. It differs, however, in the much more anterior position

of the dorsal fin in comparison 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 ephippiatus Gilbert & Cramer, Proc. U. S. Nat. Mus., XIX, 1897, 414, pi. 39, fig. 2.

Argyropelecus heathi, new species. Plate 72, fig. 1.

Type, 31 mm. long, from station 4107, Kaiwi Channel, between Oahu and Molokai, depth 350 to

355 fathoms; type, No 51632, U. S. Nat. Mus.

Head 3.5 in length to base of caudal; depth 1.9. D. vn+8; A. 11*; P. 9. Depth of body less

than in other species of the genus, contained 1.3 in length of trunk and tail; caudal peduncle very

slender, its least depth but half its length posterior to last anal ray; eyes lateral in position but directed

vertically upward, separated by a very narrow ridge; longitudinal diameter of eye 0.3 the length of

the head; exposed portion vertically oblong in shape, the vertical diameter being half greater than

the horizontal.; pupil confined to extreme upper half of exposed area.

Cleft of mouth nearly vertical; when closed the mandible fits within the upper jaw; mandibular

symphysis with a scarcely noticeable prominence; length of maxillary contained 1.2 times in head,

premaxillary lying along the anterior margin of its proximal half; premaxillary teeth minute, in a single

series, the lateral teeth directed toward angle of mouth; beyond end of premaxillary bone, the maxil-

lary is provided with a single series of similar teeth, all or nearly all retrorsely set; mandibular series

with slightly larger hooked teeth, in a narrow patch at symphysis, a single series laterally; no teeth

can be detected on the vomer or palatine bones; gill-membranes widely joined, free from isthmus;

branchiostegal rays 9; gill-rakers long and slender, 6+12 on the outer arch; pseudobranchire well

developed; the preopercular angle bears 2 large spines, the longer one. directed vertically downward,
the other obliquely upward and backward; the angular bears a short triangular spine, and the clavicu-

lar symphysis a similar larger spine; the abdominal crest, between ventral and pectoral fins, formed by
the union of 12 pairs of plates, each of which covers a luminous organ, the plates without ridges, serra-

tions or spines; posteriorly, for a space corresponding to the last 3 plates, the crest is formed by a very
thin bony lamella derived from the pelvic girdle, this plate increasing in height posteriorly and termi-

a Since the above was written, the Japanese specimen referred to has been made the type of a new species, N. alcocki

Jordan & Starks (Bull. U. S. Fish Com. for 1902, 580, pi. 2, figs. 1 and 2), but as no direct comparison has been made with
Atlantic material, the name is 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.
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nating in a spine directed downward and backward, with a short spine at its base behind; in front of

the spine, the margin of the plate is minutely serrulate; the plate before the dorsal fin is formed by
fusion of the 7 protruding interspinals, which are regularly graduated in length, the last two of equal

length and closely apposed, the others evenly spaced; no trace of an adipose dorsal fin; anterior anal

ray under last ray of dorsal; distance from last anal ray to first rudimentary caudal ray slightly

exceeding length of anal base; the anal consists of 6 closely-set anterior rays and 5 more widely-spaced

shorter posterior rays; pectorals long, reaching base of ventrals. The ventrals are injured, but one fin

being present, and in such condition that it can not be described. Caudal gently forked.

The genus Argyropelecus is supposed to be scaleless, but the species here described is covered with

extremely thin, high and narrow scales, wholly similar to those of Polyipnus. 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 at the base of the lower caudal

lobe, a group of 6 above the fifth to ninth anal rays, the distance 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 at a higher level, the posterior higher than the anterior; a small spot behind lower margin of

orbit, one behind and 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 base of each branchiostegal membrane; each spot or group

of spots has a deeply pigmented area above it.

Color: Greater part of head and trunk blackish, middle of trunk with silvery sheen; snout and

mandible largely translucent; caudal peduncle whitish, with a series of small black spots along anterior

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 CHAULIODONTID^E.

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

Type, a female, 192 mm. long (excluding caudal), from station 4108, Kaiwi Channel, depth 411 to

442 fathoms; type, No. 51584, U. S. Nat. Mus.

Very dosely allied to C. elongata (Gunther) (Deep-Sea Fishes, Challenger, p. 173, pi. 45, fig. B),

from the Indian Ocean south of New Guinea, differing in the more numerous branchiostegal rays, the

more posteriorly inserted ventrals, the more anteriorly placed 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 and the single cotype measure respectively 192 mm.

and 76 mm. in total length, exclusive of caudal fin. Below is a table of comparative measurements,

expressed in hundredths of this length.
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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 lengthwise 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 ridges; suborbital covering much less than half

the cheek, forming a sheath overlying upper portion of maxillary for its entire length; teeth similar

in both jaws, long slender subequal canines widely and equally spaced, 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 minute; 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 series much shorter, very slender and sharp, and fixed in an erect

position; those of the outer series of the first arch 9 -f- 12 in number, the longest equaling the diameter

of the orbit.

Both pectoral and ventral fins are broken, so nothing can be given as to their length; distance from

axil of ventrals to vent two-fifths distance from ventrals to pectorals (one-half that distance in C.

elorigata ); origin of dorsal vertically over the second or third anal ray; adipose dorsal more anteriorly

inserted than in C. elongata, above the seventh anal ray before the last, and midway between last

dorsal ray and base of middle caudal ray.

In the type of C. elongata, Gunther seemed to find traces of scale-pouches on the caudal peduncle,

but in other specimens, Alcock (Ann. Mag. Nat. Hist. 1891, 127, and 1892, 354) denied the presence

of scales. In our type of C. rhodadenia, we are fortunately able to settle this question. The integu-

ment is preserved, and but little worn. Immediately behind the head, along the edge of the shoulder-

girdle and below, 5 large scales are evident, all but one covering photophores. Another similar scale

was detected in relation with one of the luminous glands on the tail, and others are almost certainly

present covering other photophores. The scales are excessively thin and membranous, and are wholly

concealed beneath the skin. They were detected by the concentric striae showing through the some-

what hardened integument and were in 2 instances dissected out. Although the integument is in

equally good condition over the general body surface, no further traces of scales could be detected.

Those in connection with photophores probably would be the last to disappear in forms which were

losing their scales.

The photophores are arranged as follows: Subocular 1, a definite photophore like those of the

upper lateral series, located below the anterior part of the orbit, connected with a small oblong white

glandular patch below and behind it; mandibulars 1, on the inner face of each ramus near the

symphysis, a definite glandular body apparently connected with a small photophore; operculars 2, one

indistinct, behind tip of maxillary, the other accompanied by a white glandular body, on preopercle

at level of eye; branchiostegals 9, one at 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 from

just behind pectoral fin to a point opposite front of anal, each organ consisting of an upper inconspicu-

ous luminous body, and a lower conspicuous white gland, composed of white convoluted tubules,

which communicate with the photophore proper. Lower lateral series 43, forming continuous series

from the isthmus to the base of lower caudal lobe; 4 are in advance of pectorals, the 2 lines

strongly converging forward, 11 between the pectoral and ventral fins, 5 between the ventrals and

the front of anal, 19 along base of anal, 1 under middle of caudal peduncle, and 3 along lower lobe of

caudal; the vent lies between the fourth and fifth pairs of the ventral series; the first anal pair are

vertically over the third anal ray, in line with the ventral series, and spaced equally with them; the

second and third pairs of the anal series diverge from anal base in an obliquely curved line having its

convexity directed upward and forward, the third pair being a little above level of upper lateral series,

which is discontinued before it reaches them; the fourth, fifth, sixth, and seventh pairs again approxi-

mate the anal base, but the fourth and seventh are slightly above the fifth and sixth, the 4 thus form-

ing a curved line with its convexity downward; from the eighth on, the lines are parallel and straight,

the spaces between the spots gradually increasing posteriorly; there is no interruption between the anal

and caudal series; the first caudal spot lies before the first rudimentary rays, the second over the
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middle of these rays, the third at 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 much larger ones below, each with a

curved band of black pigment along its posterior margin. In addition to these there are along the sides

numerous much smaller photophores, probably of simpler structure, arranged in definite series, each

of these organs appearing as a light central dot surrounded by a narrow black ring. In one series they

are arranged intersegmentally along the mid-lateral line; above and below this are two parallel lateral

series, equally spaced, the spots in each series segmentally arranged and so disposed that they form

with those of the other series obliquely transverse lines, those above the lateral line running upward

and backward, those below, downward and backward. Others are disposed along the back and on the

sides of the head, where no definite arrangement has been detected.

General color brownish black above, jet-black below; fins finely speckled, the pigment spots on

rays of vertical fins usually arranged in cross-lines, which often correspond to the articulations of the

rays. In life the glandular portions of all the photophores were brilliant ruby-red, including the

lower portions of the upper lateral row, the lower portion of the subocular spot, the preopercular

spot (surrounded by a silvery line), and the patches on upper and lower sides of caudal peduncle.

Stomach deeply caecal, the sac sharply tapering to its posterior end, extending one-third the length

of the abdominal cavity; pyloric caeca large, 6 in number.

Specimens were taken at stations' Nos. 4019, vicinity of Kauai, 409 to 550 fathoms, and 4108, Kaiwi

Channel, 411 to 442 fathoms.

Cyclothone canina, new species. Plate 71, fig. 2.

Type, 68 mm. long, from station 4005, vicinity of Kauai Island, depth 480 to 577 fathoms; type, No.

51545, U. S. Nat. Mus.

Differing from other spe.cies of the “microdon” group in the development of 3 pairs of slender

canines near the mandibular symphysis. There are also other characteristic details of dentition, and

minor differences in the proportions of the fins, the dorsal being a little larger, the anal a little shorter

than in other species.

Length to base of caudal 60 mm.
;
head 22 hundredths of this length; snout 3.5; interorbital width

3; distance from tip of snout to end of maxillary 19; length of mandible 20; greatest depth of body 14;

least depth of caudal peduncle 5; distance from tip of snout to front of dorsal 59; length of dorsal 20;

distance from last dorsal ray to base of middle caudal rays 22; distance between pectorals and ventrals

22.5; from axil of ventrals to front of anal 14; length of anal base 27; distance from last anal ray to

base of middle caudal rays 15; length of pectorals 12; length of ventrals 9; distance from ventrals to

vent 5. D. 14; A. 18 (rarely 19); P.13; V. 7; branchiostegals 14; gillrakers 9 + 15 or 16 on outer arch.

Mandible acute and projecting well beyond premaxillaries; teeth of mandibular series minute

anteriorly, increasing in size along middle and posterior portion of jaw, 2 or 3 of the posterior teeth

again diminishing; teeth not enlarged at intervals along the sides of the jaw, nearly erect, and num-
bering about 100 in each ramus; near the symphysis are 3 pairs of curved canines, the anterior pair

smallest, the posterior largest; 3 pairs of similar incurved canines opposed to them in the premaxil-

laries, shorter than those in the mandible, the posterior again the largest; maxillary teeth increasing

in length posteriorly, 2 or 3 of the posterior teeth again smaller; about 80 teeth in each maxillary, none

of them greatly inclined forward, and none of them much larger than the corresponding mandibular

teeth; every second or third tooth along middle and posterior part of the maxillary a little longer than

the others, with the point turned downward; vomerine teeth forming 2 series gently converging for-

ward, regularly increasing in size posteriorly, usually 3 in each series; palatine teeth confined to the

anterior end, in 2 small detached groups, the anterior consisting of a moderate canine with 2 minute

teeth to one side, which are detected with difficulty; posterior group consisting of 2 anterior teeth

directed inward toward the middie line, and 2 or 3 others directed backward, the first of each set

enlarged, all arranged in a single line; pterygoid teeth all small, forming a single, somewhat irregular

series; gill-laminae much shorter than in related species, their length less than the width of the arch

to which they are attached; outer set of gill-rakers extremely long and slender, inner set shorter,

fixed in an upright position.

An occasional large scale is still attached to sides of body in one of the cotypes. There is no adi-

pose fin.
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Arrangement of photophores: Subocular 1, with a short 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, at base of lower caudal rays; there is no break in the lower lateral series, and none of the

spots are elevated. Spots of the upper lateral series 7 to 10 in number, sometimes ceasing before ventrals,

sometimes continued to a point opposite the vent; all small, like those of the lower series, and not pro-

vided with special gland of convoluted tubes.

Color dark brown above and on sides, black on abdomen and sides of head; basal portion of each

dorsal and anal ray and each interspinous and interhsemal bone black.

Specimens were taken at 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 fathoms.

Very young specimens of this species were frequently found adhering to the trawl webbing in all

parts of the trawl, and this was frequently the case when the trawl had not reached the bottom. As
it was taken only in deep hauls (over 400 fathoms)

,
it must be a truly bathybial, but not a bottom

form. The great reduction of the gill-laminae is in favor of its bathybial habit.

Cycloth.one atraria, new species. Plate 72, fig. 2.

Type, 53 mm. long (not including the injured caudal fin), from station 4187, the vicinity of Kauai

Island, depth 508 to 703 fathoms; type, No. 52055, U. S. Nat. Mus.

Head 23 hundredths of total length without caudal; eye 2; distance from tip of snout to end of

maxillary 19; snout 3.5; interorbital width 4; mandible 21; greatest depth (at nape) 14.5; least depth

of caudal peduncle 5; distance from tip of snout to' front of dorsal 58; base of dorsal 20; distance from

dorsal fin to base of middle caudal ray 24.5; distance from base of pectorals to base of ventrals 23; from

base of ventrals to front of anal 12; base of anal 30; distance from the last anal ray to the middle

caudal ray 14; length of pectorals 12; of ventrals 10; distance from ventrals to vent 5. D. 15: A. 16;

scales in about 28 transverse series, 15 or 16 in advance of the line joining first rays of dorsal and anal

fins; gill-rakers of outer arch 7 + 13; branchiostegals 10.

Anterior half of maxillary containing very minute teeth, those near middle scarcely discernible;

posterior half with about 17 teeth, regularly increasing in size posteriorly, all but 2 or 3 of the posterior

teeth equally inclined forward and with slightly recurved tips, none of them enlarged or canine-like;

premaxillary with 6 to 8 small teeth somewhat increasing in size anteriorly; mandibular teeth fine,

close-set, inclining obliquely forward, those posteriorly increasing in length; anteriorly on each side

are 2 widely-separated well-defined canines.

The scales have all fallen, but scars persist and are conspicuous. In other species known to us no
trace of scales persists.

Color uniform black on head and body, and apparently also on the vertical fins.

Photophores are present as follows: Subocular 1; preoperculars 2; branchiostegals 9; of the lower

lateral series, 13 between isthmus and ventrals (the 3 anterior crowded), 5 between ventrals and front

of anal (the last nearly opposite first anal ray), 15 from front of anal to base of caudal, the latter

arranged as in C. cariinct; the upper lateral series contains 8 photophores.

The type only is known.

Family ASTRONESTHIDtE.

Astronesthes lucifer, new species. Plate 71, fig. 3.

Type, 75 mm. long, from station 4026, vicinity of Kauai Island, depth 368 to 1,021 fathoms; net

probably not on the bottom; type, No. 51516, U. S. Nat. Mus.
Very closely related to A. martensii Klunzinger, from the Red Sea, differing in the very elongate

pectorals and ventrals, and the much smaller eye.
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Length to base of caudal 66 mm. Of this length the head forms 22 hundredths; diameter of orbit

4; bony interorbital width 4; length of snout 6; mouth measured from tip of snout to end of maxil-

lary, 18; length of barbel 30; greatest depth of body 15; least depth of caudal peduncle 6; distance

from tip of snout to base of dorsal 52; length of dorsal base 13; distance between dorsals 16; from front

of adipose dorsal to base of middle caudal rays 21; distance from tip of snout to base of ventrals 48;

length of anal base 15; distance between the lower adipose fin and the anal 7.5; length of ventrals 21;

length of pectorals 18; height of dorsal 19. D. 12, the first ray very short, the last split to the base; A.

19; P. 6; V. 7.

Interorbital width equaling diameter of orbit, rather strongly grooved, and bounded on each side

by 2 sharp ridges, which are closely apposed over the middle of the orbit and diverge forward and

backward from this point; a minute bluntish protuberance at the upper posterior margin of the orbit,

and behind this a third ridge, outside the 2 which bound the interorbital area; mandible massive,

slightly protruding beyond premaxillaries; teeth notably smaller than those figured by Lutken (Spolia

Atlantica, Scopelini, pi. 3, fig. 7) from Klunzinger’s type of A. martensii. Near tip of mandible a very

long slender canine, double on one side in the type, single on the other; nearer the symphysis a second

pair, no longer than the shortest teeth on sides of mandible; teeth on one side of the mandible sub-

equal and arranged regularly in pairs, one pair near the outer margin of the jaw alternating with

another nearer its inner margin; posteriorly where overlapped by the maxillary, a few small teeth

only, in line with those of inner row; arrangement less regular on the other side of the mandible, some

of the teeth apparently fallen; two pairs of canines in front of premaxillaries, the inner pair not half

the length of the outer; sides of premaxillaries with a few small canines like those in the mandible,

apparently also arranged typically in pairs, though this is less evident; most of the canines slenderly

arrow-shaped at tip
;
maxillary forming a trifle less than half margin of upper jaw and ending posteriorly

in a short spine; it bears a single row of 15 to 20 very slender, close-set teeth, directed obliquely down-

ward and backward; a single minute tooth on each side of the head of the vomer,- a series of similar

teeth on palatines; no teeth on tongue; gill-rakers represented by short spinous teeth arranged in pairs,

of which 12 are present on the horizontal limb of the outer arch; barbel longer than head, with a dilated

tip, reaching about to middle of pectorals.

Dorsal more anteriorly inserted than in A. martensii, its insertion midway between nostril and

base of caudal, slightly behind insertion of. ventrals; ventrals midway between end of maxillary and

front of anal; when declined, the ventrals reach slightly beyond pre-anal adipose fin; front of adipose

dorsal over fourth or fifth anal ray, thus far in advance of middle of fin; pectorals extending over two-

thirds their distance from ventrals.

In color this species agrees with A. martensii, being grayish silvery on sides of head and body,

brownish black above, black on under parts; fins translucent, unmarked.

The photophores show a similar arrangement: Operculars 2. Branchiostegals 18, one for each

ray. Jugulars 8, along the sides of the isthmus. Thoracics 22, 4 of these in advance of axils of

pectorals. The jugulars and thoracics form continuous series, the 2 parallel anteriorly, strongly

diverging posteriorly to reach the bases of the ventrals. Ventrals 22, the anterior 2 pairs in advance of

the ventrals, between the diverging ends of the thoracic
,
series. Anals 2+8, a wider interspace

between the second and third; the last 2 are smaller than the others and diverge upward in a curved

line. Caudals 4. The subocular photophore is shorter and rounder than in Liitken’s figure, and is

farther back, none of it under the pupil; its posterior end is much nearer the eye than the maxillary.

The entire body is covered with minute pores, which appear black on the silvery portions, light on
the blackish areas, and are arranged in more or less regular cross series.

A single cotype was obtained at station 3918, off the south coast of Oahu, depth 257-294 fathoms.

Family STOMIID^E.

Leptostomias, new genus.

Body extremely elongate, but little compressed, without scales; mouth very wide; anterior teeth

slender, fang-like, unequal, projecting outside jaws in closed mouth; a pair of slender teeth on vomer,

a similar tooth on each palatine and a pair on tongue; branchiostegal rays 17; no pseudobranchise; eye

very small; pectoral without detached ray; ventials inferior, far behind middle of length; dorsal and



| U. S. F. C. 1903. Plate 72.

1. ARGYROPELECUS HEATHI GILBERT, NEW SPECIES. TYPE.

2. CYCLOTHONE ATRARIA GILBERT, NEW SPECIES. TYPE

3. LEPTOSTOM IAS MACRONEMA GILBERT, NEW SPECIES. TYPE.
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anal opposite and nearly equal; no lateral line; head and body thickly beset with minute photophores

which can be distinguished only by the aid of a lens, and are most abundant along lower half of sides;

two series of larger photophores along each side of ventral line.

Leptostomias Gilbert, new genus of Stomiidx (macronema ).

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

Type, 74 mm. long, from station 4177, vicinity of Niihau Island, depth 319 to 451 fathoms; type,

No. 52056, U. S. Nat. Mus.

Head 13 hundredths of total length without caudal; greatest depth (at occiput) 7; greatest depth

of trunk 5; depth of caudal peduncle 3; width of trunk 3; length of snout 4; diameter of orbit 2;

interorbital width 3; length of upper jaw 8; length of gular filament 60; distance from tip of snout to

ventrals 65; from ventrals to front of anal 21; length of ventrals 8.5; base of anal 11; distance from tip

of snout to front of dorsal 85; base of dorsal 8. D. 16; A. 20; V. 8; P. 7.

Snout rather slender, much as in Eustomias, its upper profile concave owing to the upward projec-

tion of the premaxillaries; teeth in a single series in each jaw, slender, fang-like, alternately long and

short, about 7 or 8 on each side in mandible and premaxillaries, longest teeth a pair of canines near

front of upper jaw corresponding to a pair of slightly shorter canines in mandible; a single slender

tooth on extreme outer angle of vomer on each side, a similar tooth near middle of each palatine, and

a pair on tongue; gill-rakers short, spine-like, 9 on horizontal limb of outer arch; gular filament very

long, reaching nearly to base of ventrals, expanded near tip and then again tapering.

Color of head and body jet-black; barbel black on its basal half, translucent or whitish distally;

fins translucent.

Four small photophores on side of head, one a short curved bar on hinder edge of orbit, the others

small round spots, one on subopercle, one near tip of maxillary, one near mandibular angle; a series

of photophores on branchiostegal membrane, one for each interradial space; in addition to the

minute luminous points thickly covering the surface, there are 2 longitudinal series of photophores

along each side of mid-ventral line, the lower series of each side passing between ventral fins and forming

closely approximated pairs; of the latter, 42 are in front of ventral fins, 16 between front of ventrals

and anal, 8 opposite base of anal, and 6 on caudal peduncle; the anterior spots of this series are some-

what irregular in arrangement. The upper longitudinal series are well below middle of sides, and
extend from head to opposite front of anal, containing 63 photophores.

Only the type known.

Family PARALEPID^.

Lestidium, new genus.

Like Sudds, but the skin wholly naked, except for a series of small scales along course of lateral

line, which are wholly embedded and concealed beneath the skin; lateral line terminating about oppo-

site middle of anal fin; dorsal inserted behind ventrals; adipose fin above last anal rays; mid-ventral

region compressed and carinate, the fleshy keel extending from vent to isthmus; vomer toothless; pre-

maxillaries forming entire margin of jaw and provided with a series of short, backwardly-hooked
teeth; mandibles and palatines containing long fangs; branchiostegal rays 7 in number, the membranes
overlapping and connate anteriorly, free from the isthmus; pseudobranchiae present; a photophore
directed downward and backward at lowTer orbital margin; sensory canals of head much branched,

the tubes covering the opercles, mandibles, and preorbitals.

Lestidium Gilbert, new genus of Paralepidx
(
nudus ).

Lestidium nudum, new species. Fig. 236.

Type, 20 cm. long, from station 3899, Pailolo Channel, between Molokai and Maui, depth 283 to

284 fathoms; type, No. 51615, U. S. Nat. Mus.

Head 22 hundredths of length to base of caudal; greatest depth 8.5; least depth of caudal peduncle

2; longitudinal diameter of orbit 4; interorbital width 2.7; length of snout 11; length of maxillary

10.5; tip of snout to ventrals 54, to dorsal 61, to anal 86. D. 9; A. 33; V. 10; P. 13; lateral line with 68

concealed scales.

F. C. B. 1903, Pt. 2—3
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Body elongate, compressed, deepest at nape, thence tapering gently to the very narrow caudal

peduncle; head long, posteriorly compressed; snout long and sharp; eye in posterior half of head, its

vertical diameter exceeding the horizontal diameter; interorbital space and occiput nearly flat; a pair

of low ridges above each orbit; mandible included within margins of upper jaw, the latter transversely

arched to receive it; the rounded end of mandible upturned to fit into an emargination of the pre-

maxillaries; premaxillaries narrow, closely apposed to maxillaries, which fail to reach the vertical

from front of eye; about half the width of the narrow maxillary for its entire length slips under the

free margin of the preorbital, which continues as a conspicuous fold to below front of eye; upper

jaw nonprotractile; the anterior arched portion of the premaxillaries toothless; near the front, on each

side, is a long, depressible canine, preceded by a much smaller depressible tooth; behind these, after

a short toothless interval, is a single series of short, fixed, bramble-like teeth, hooked backward,

growing minute toward angle of mouth; all of the premaxillary teeth shut outside the mandible;

mandibular teeth in 2 series, an outer row of short, fixed teeth and an equal number of inner, long,

fang-like canines, which are depressible; the canines are widely spaced, about 8 in number on each

side; palatine teeth similar, arranged in about 5 pairs, each consisting of an outer, short, fixed tooth

and an inner, depressible fang, the middle fangs on each side a little the longest; vomer toothless; on

each side of middle of tongue a lengthwise series of small, depressible teeth hooked backward; anterior

nostril very small, closed from in front by a short, triangular flap; it is placed high and is distant from

eye 0.3 the length of snout; posterior nostril a horizontal slit midway between anterior nostril and eye,

and slightly above middle of orbit; gills 4 in number, with a slit behind fourth arch; gill-rakers

represented by series of short, sharp spines on each arch; pseudobranchiae well developed, occupying

a pocket made by a fold of the membranous lining of the cheek and a ligamentous band from upper

end of outer gill-arch; subocular photophore small, but well developed.

Fig. 236 .—Lestidium nudum Gilbert, new species. Type.

Upper margin of pectoral but little below axis of body; longest rays two-fifths length of head;

ventrals inserted midway between base of caudal and front of posterior nostril; front of dorsal well

behind insertion of ventrals, behind middle of trunk a distance equaling half diameter of pupil;

caudal forked, its lower lobe recurrent along lower line of caudal peduncle, with well-developed rays

which reach to base of anal
;
vent overlapped by the short ventral fins, and distant from front of anal

a distance about equaling length of anal base; adipose fin small, inserted above last anal rays.

The type was in perfect condition when taken, and showed no trace of scales or scale-pouches on

the head or body. The lateral line is a wide tube, inclosed by a series of small scales which are

wholly embedded and concealed. It does not open through tubes which penetrate the scales, but

through minute pores occurring in groups of 3, above and below the scales. Posteriorly the scales

diminish in size, and disappear, together with the lateral tube, opposite middle of anal fin.

Color translucent, with faint silvery luster; back a little darker; a Y-shaped blackish mark on

occiput and nape; sides of snout and gill-membranes blackish; opercles largely bright silvery; a

narrow black crescent around upper and lower contours of eye-ball; a narrow silvery streak anteriorly

on each side of median line of abdomen, each streak with an inner line of coarse black specks;

caudal peduncle washed with blackish and silvery, this area extending forward to middle of anal, but

leaving a narrow translucent area above and below it; peritoneum and lining of opercles largely black;

fins largely translucent; caudal a little dusky; anterior anal rays black-punctate at base; ventrals

each with a small black basal spot.

Only the type specimen known; possibly captured by the trawl near the surface.



FISHES OF HAWAIIAN ISLANDS. 609

Famly STERNOPTYCHIDvE.

Sternoptyx diaphana Hermann.

Several small specimens were secured, presenting no very wide differences in form or general

appearance. One individual differs from all the others in having the 2 frontal ridges converging

strongly backward, thus inclosing a narrowly wedge-shaped space. In other cases these ridges are

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 fathoms; 3917, off the

south coast of Oahu, 294-330 fathoms; 4005, near Kauai, 480-577 fathoms; 4026, near Kauai, 368-1021

fathoms; 4105, Kaiwi Channel, 314-335 fathoms; 4110, Kaiwi Channel, 449-460 fathoms; 4111, Kaiwi

Channel, 460-470 fathoms; 4154, near Bird Island, 636-850 fathoms; 4155, near Bird Island, 1164-1594

fathoms; 4166, near Bird Island, 293-800 fathoms.

Polyipnus nutting-i, new species. Plate 73.

Type, 83 mm. long, from station 4088, in the approach to the Pailolo Channel between Molokai

and Maui, depth 297 to 306 fathoms; type, No. 51599, U. S. Nat. Mus.

Head 3.3 in length without caudal; depth 1.4; depth of caudal peduncle 8.5; horizontal diameter

of eye 7.25; vertical diameter 6.25. D. 13; A. 17; P. 13; V. 7.

Closely resembling in form P. spinosus Gunther, from the Philippines, and P. stereope Jordan and
Starks, from Japan, but the posterior half of the body tapers more rapidly and forms a longer, slenderer

caudal peduncle. The eye is larger, its horizontal diameter 2.2 in the head. The pair of crests on
top of head are higher and very thin, provided with minute subequal spines equally spaced, the

posterior 2 of these spines parallel to the others and not specialized. The post-temporals are movably
articulated with the cranium, their proximal portions forming 2 slightly diverging ridges behind the

occiput, each ridge minutely serrulate and terminating posteriorly in a backwardly directed spine,

which is much shorter and weaker than in P. stereope. Through the lateral motion of the post-tem-

porals, these spines can be approximated on the mid-dorsal line, or divaricated like the preopercular

spines of cottoids. The distal limb of the post-temporal is directed downward and a little forward, its

upper portion provided with a serrulate crest. There are no strong accessory spines directed down-
ward and backward from the base of the post-temporal spine, but the serrations at the base of the spine

are coarser than elsewhere. The pair of predorsal spines are weaker than in P. stereope, and the ridges

converge less strongly forward. Both limbs of the preopercle are serrulate and the angle bears a claw-

like spine hooked forward, this spine much smaller than in P. stereope. Cleft of mouth vertical, tip of

mandible a little included; both maxillary and mandible very broad, the inferior mandibular margin
serrulate, its angle with a strong triangular spine directed downward and forward; a broad supplemental

maxillary bone present, with a smaller scale-like lamella overlying it proximally; premaxillary lying

along anterior border of proximal six-tenths of maxillary; premaxillary teeth in a very narrow band or

double series, the anterior row directed downward, the others hooked backward; the distal portion of

maxillary, where it forms the border of the jaws, bears a similar single or double series of minute
teeth; mandibular teeth in a slightly wider band at symphysis, in a single series laterally, those on
vomer in 8 or 10 short longitudinal series, which slightly diverge backward; gill-membranes broadly

united, free from isthmus; gill-rakers very long and slender, 7 (6 to 8) on vertical limb of outer arch,

15 (14 to 16) on horizontal limb; rows of gill-laminae much longer than gill-arches; where continued

above the latter, they are firmly attached along inner side of shoulder girdle; branchiostegals 9; pseudo-

branchiae large.

Front of dorsal fin midway between tip of snout and base of caudal; adipose dorsal low, the length

of its base } to § the distance between first dorsal fin and upper caudal rays; origin of anal fin vertically

below middle of dorsal, the distance between its last ray and the middle of caudal base equaling the

vertical diameter of eye; below and in advance of pectoral base a horizontal serrated ridge, forming the

margin of a wing-like expansion of the coracoid; a downwardly directed spine marks the clavicular

symphysis; the length of the narrow pectoral fin equals the distance from tip of snout to hinder edge
of orbit.



610 BULLETIN OF THE UNITED STATES FISH COMMISSION.

The scales which form the ridge along the breast are more rounded in outline and are thinner I

than in P. stereope, the ridge is lower and the striae and spines are fewer and weaker; the ridge along 1

each side of abdomen is also much lower.

Dorsal region dark brown, a narrowly V-shaped extension of this color invading the silver}' of the I

anterior part of the sides, extending downward to a point midway between dorsal and ventral profiles;
J

middle of sides silvery, less brillant than in spinosus and stereope, the abdomen and lower parts gen- 1

erally purplish instead of silvery; base of ventrals and base of outer caudal lobes blackish.

The luminous organs are arranged as in P. spinosus and stereope, but those above the base of the I
anal fin are only 11 or 12 in number, and the series is less perfectly continuous, the anterior half being 1

placed at an angle with the posterior half of the series, the sixth spot being decidedly nearer the base I

of the anal than the seventh; there is also a much wider interval between the anal and the caudal
j

series, where the two are continuous or nearly so; all the photophores are directed downward, and are I

visible from a point below midventral line; none of them can be seen from the back; on the other 1

hand, the mouth is directed vertically upward and the eyes obliquely upward and outward.

Nothing is definitely known concerning the habits of these fishes. The specimens taken by the 1

Albatross were probably captured* near the bottom, but their stomachs contained nothing but Globi-
]

gerina and other Foraminifera.

The species is named for my friend and associate on the Hawaiian Expedition, Prof. C. C. Nutting,
j

of the University of Iowa.

The relations of P. nuttingi to P. spinosus and P. stereope have been given in the body of the descrip- '

]

tion. P. spinosus and P. stereope agree with each other in all details of color and form, differing so

far as known only in the size of the accessory post-temporal spines. P. nuttingi is farther removed
i

from both of these species, differing in the darker coloration of the lower parts, the broader dark
area along the back and its longer V-shaped extension below the predorsal region, the arrangement

of the anal photophores, the longer, slenderer caudal peduncle, and the weaker spination. In P.

nuttingi, the accessory spines along the lower edge of the post-temporal spine are reduced to fine |
serrations.

Polyipnus laternatus Garman (Mem. Mus. Comp. Zool., Vol. XXIV, 1899, p. 238), from the .

Barbados, is distantly related to these species, having palatine teeth, longer pectoral fins, and widely

different form, predorsal blade, and spines. It should be eliminated from this genus. To the
j

synonymy of P. laternatus, Garman refers by inadvertence Goode and Bean’s figure of Polyipnus ;

spinosus (Oceanic Ichthyology, pi. 39, fig. 148). The latter is merely a rough copy (reversed) of Gun-
ther’s figure of the type of P. spinosus (Deep-sea Fishes, Challenger,. pi. 51, fig. b), as appears at once

on comparison. A number of disconcerting errors have crept into the list of plates and figures given in

the Oceanic Ichthyology, so the greatest care must be exercised in referring to these figures. In the

explanation of plate 39, fig. 148 is said to be Argyropelecus olfersii, while fig. 149 (labeled on the plate

Paralepis coregonoides) is called Polyipnus spinosus. In this instance the names on the plate corre-

spond with their use in the text, and the explanation of the plate should be disregarded.

Specimens were taken at the following stations: Nos. 3867, Pailolo Channel, 284 to 290 fathoms;

3920, off the south coast of Oahu, 265 to 280 fathoms; 4088, approach to Pailolo Channel, 297 to 306

fathoms; 4089, approach to Pailolo Channel, 297 to 304 fathoms; 4090, approach to Pailolo Channel,

304 to 308 fathoms; 4091, approach to Pailolo Channel, 306 to 308 fathoms; 4097, approach to Pailolo

Channel, 286 to (?) fathoms; 4121, off the northwest coast of Oahu, 216 to 251 fathoms; 4134, vicinity

of Kauai, 225 to 324 fathoms.

Polyipnus spinosus Gilbert & Cramer, Proc. U. S. Nat. Mus., XIX, 1897, 416; not of Gunther. .

Family HALOSAURID/E.

KEY TO HAWAIIAN SPECIES OF HALOSAUKOPSIS.

i. Snout not produced far beyond the mouth, its preoral length less than one-third its preocular extent.

6. Vertex gently arched transversely

66. Vertex verticalis, p. 611

proboscidea
, p. 612aa. Snout much produced beyond the mouth, its preoral length nearly half its preocular extent
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Halosauropsis kauaiensis, new species. Plate 74.®

Type, 655 mm. long, from station 4018, vicinity of Kauai Island, depth 724 to 804 fathoms; type

No. 51612, U. S. Nat. Mus.

Length of, head 40 hundredths of distance from tip of snout to vent; longitudinal diameter of

orbit 5; interorbital width 6.5; preocular length of snout 16; preoral length of snout 4; length of

maxillary 13; length of mandible 18; greatest depth of body 20; distance from tip of snout to front of

dorsal 72; distance from tip of snout to base of ventrals 66; longest pectoral ray 21; longest ventral ray

12. D. 11 (including rudimentary ray)
;
V. 9; P. 14 or 15; enlarged scales between gill-opening and

vent 22 to 25; about 35 to 40 scales in a median series from occiput to front of dorsal; branchiostegals 13;

gill-rakers 5+18 on outer arch; pyloric caeca 9.

Premaxillary band of teeth half length of maxillary band; teeth in both jaws large, arrow-shaped;

palatine band tapering to a point anteriorly, and there separated by a very short interval from its

fellow; at its posterior end, it is nearly as wide as the premaxillary band, and is separated from the

narrower pterygoid band by about .4 its own length; pterygoid band extending far back into the

mouth, and very narrow; tongue smooth; a wide band of teeth on the basibranchials; head scaleless,

with the exception of the cheeks and a narrow strip above the opercles, which are covered with scales

like those on body; vertex gently arched transversely. In adults the gill-rakers are short, the longest

about .4 diameter of eye; in the young they are noticeably longer, more than half as long as eye; there

are 5 or 6 on the vertical limb and 17 to 19 on horizontal limb of outer arch, including all rudiments.

Origin of the dorsal slightly behind middle of ventral fin, its height a third greater than the

length of its base; base of ventrals below eleventh scale of lateral line, and nearer head than vent by
two-thirds its own length; its outer ray shortened. In adults the inner ventral rays show union at

base only, but in younger individuals they are joined by membrane nearly to their tips. Pectorals

long, 1.6 in head, and falling but little short of vertical from base of ventrals; height of longest anal

rays equal to half length of snout and orbit.

Scales of lateral line much enlarged. Photophores very narrow, vertically elliptical.
v

Color dark brown on back and sides, many of the scales with a light pearly spot at base; under

parts, including snout, sides of head and subpectoral region and gill cavity, blue-black; ventrals blue-

black; pectorals and dorsal dusky at base, whitish on terminal portion; anal dusky, lighter at base.

Young specimens have a black vertebral band behind dorsal fin.

Taken at the following stations: Nos. 3887, off the north coast of Molokai, 552 to 809 fathoms; 3977,

vicinity of Bird Island, 876 to (?) fathoms; 3989, vicinity of Kauai, 385 to 500 fathoms; 4018, vicinity

of Kauai, 724 to 804 fathoms; 4019, vicinity of Kauai, 409 to 550 fathoms.

H. kauaiensis is most nearly related to 11. mediorostris (Gunther) from near the Philippine Islands,

but the scales are much larger in the latter.

Halosauropsis verticalis, new species. Plate 75.

&

Type, 295 mm. long, from station 4141, vicinity of Kauai, depth 437 to 632 fathoms; type, No.

51645, U. S. Nat. Mus.

Length of head 46 hundredths of distance from tip of snout to vent; longitudinal diameter of orbit

8; interorbital width 6; preocular length of snout 20; preoral length of snout 7; length of maxillary 16;

length of mandible 20; greatest depth 15; distance from tip of snout to front of dorsal 77; distance

from tip of snout to base of ventrals 72; longest pectoral ray 28; longest ventral ray 13. D. 11 (includ-

ing anterior rudiment); Y. 9; P.14; enlarged scales between vent and gill-opening 25; about 40 to 45

scales on median line of back before dorsal fin; branchiostegal rays 12; gill-rakers 6+18 on outer arch,

the longest two-thirds diameter of eye; pyloric caeca 9.

The greatest depth is at occiput, one-third length of head; snout longer than in H. kauaiensis; hori-

zontal diameter of eye slightly exceeding interorbital width, equal to .3 the postocular part of the head

(J in kauaiensis of equal size, in which it exceeds interorbital width by .2 its length); occiput deeply

concave, sending forward a narrow concave groove which tapers to a point and thus terminates

slightly in front of nostrils; outlines of the brain very conspicuously marked on the occiput; maxillary

extending slightly beyond anterior margin of orbit; premaxillary constituting slightly less than .4 of

the dentary surface of the upper jaw; teeth distinctly arrow-shaped, constricted at a point below tip,

then broadened
;
palatine bands with a straight inner and a convex outer margin, tapering from the

a Aldrovandia kauaiensis on plate, by error. b Aldrovandia verticalis on plate; by error.
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middle toward either end; their greatest width equals that of the premaxillary bands; their anterior

ends are 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 middle of ventral fin; base of ventral fins below the thirteenth enlarged

scale, 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

extends 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 and sides, with a black vertebral streak behind dorsal fin; head,

belly, and lower parts generally a deep blue-black, as is also the lining of mouth and gill-cavity; fins

dusky translucent; photophores borne beneath a series of much enlarged scales.

This species is very close to H. kauaiensis, but differs in the concave vertex, the longer snout and

the differing proportions.

Taken at the following stations: Nos. 3985, vicinity of Kauai, 430 to 477 fathoms; 4141, vicinity. of

Kauai, 437 to 632 fathoms; 4151, vicinity of Bird Island, 313 to 800 fathoms.

Halosauropsis proboscidea, new species. Plate 76.
a

Type, 422 mm. long, from station 4111, Kaiwi Channel, between Molokai and Oahu Islands,

depth 460 to 470 fathoms; type, No. 51614, U. S. Nat. Mus.

Length of head 35 hundredths of distance from tip of snout to vent; longitudinal diameter of

orbit 6; interorbital width 3.5; preocular length of snout 15.5; preoral length of snout 7; length of

maxillary 9.5; greatest depth of body 15; distance from tip of snout to front of dorsal 71; distance

from tip of snout to base of ventrals 67 ;
longest pectoral ray 21; longest ventral ray 12. D. 11 (including

anterior rudiment, the last ray cleft to the base, destroyed in the type); V. 9; P. 14; enlarged scales

between vent and gill-opening 29; gill-rakers 4-j-ll on outer arch, several of the anterior being

tubercular rudiments, the longest half the diameter of the eye; pyloric caeca 8.

The opercular margin is slightly nearer base of ventrals than tip of snout; snout very long as in

H. rostrata (Gunther) and II. affinis (Giinther); middle of pupil occupying middle of length of head;

horizontal diameter of the eye 0.3 postocular length of head; interorbital space very narrow, its width

contained 1.4 in the ocular diameter; occiput and interorbital space flat or gently convex; maxillary

extending slightly beyond anterior margin of orbit, its length 3.8 in head; premaxillaries constitut-

ing 0.3 the dentary surface of upper jaw; teeth showing a slight 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 premaxillary bands, and tapering but little anteriorly; pterygoid bands very

narrow and separated from the palatines by an interspace half the length of palatine band; tongue

smooth, basibranchials with a wide band of teeth; head naked, except the usual scaly area on cheeks

and above opercles.

Origin of dorsal fin but a little behind root of ventrals; base of ventrals below seventeenth

enlarged scale, and nearer vent than head by half the orbital diameter; outer ventral ray shortened

and adnate, the inner rays of the 2 fins united by membrane, at least in the smaller cotype; pectorals

long, equaling length of snout and eye, but 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.

Photopores connected with a series of much enlarged scales.

A young specimen, 200 mm. long, considered a cotype, differs from the type in being everywhere

jet-black, and in having the ventrals inserted a little farther forward, so that the origin of the dorsal

is over the middle of their length, and their base is slightly nearer head than vent. In this specimen

the gill-rakers are also 4 --(-11; the branchiostegal rays 11.

H. proboscidea is closely related to H. affinis (Gunther), from south of Japan, but has a longer, nar-

rower head, with much narrower orbital space and more posteriorly inserted ventrals. It differs also

in the anterior confluence of the palatine bands of teeth.

Specimens were taken at stations Nos. 4111, Kaiwi Channel, 460 to 470 fathoms, and 4138, vicinity

of Kauai, 438 to 476 fathoms.

i Aldrovcindia proboscidea on plate, by
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Family MACRORHAMPHOSIDAi.

Macrorhamphosus hawaiiensis, new species. Fig. 237.

Type, 42 mm. long, from station 3940, near Laysan Island, depth 59 to 70 fathoms; type, No. 51618,

U. S. Nat. Mas.

Length of head 49 hundredths of total length to base of caudal; length of snout 28; diameter of

orbit 8; interorbital width over middle of eye 7; greatest depth of body 22; distance from tip of snout

to dorsal 68; length of second dorsal spine 23; base of second dorsal 6. D. v-12; A. 18, the last ray

cleft to the base; P. 15.

Most nearly related to M. japonicus (Gunther) and M. gracilis (Lowe), the form more slender than

in M. scolopax (Linnaeus) or M. sagifue Jordan & Starks, the dorsal spine with very small spinelets

along its posterior edge, perhaps smooth in adults; predorsal plate broader and less compressed than

in M. sagifue, and top of head covered with coarser scales, the crests of which form sharply marked
ridges; second dorsal spine compressed and strongly ridged, its tip reaching middle of soft dorsal, its

length two-fifths the distance from gill-opening to base of caudal; in a smaller cotype, 25 mm. long,

the spine reaches the second or third soft dorsal ray; ridges on top and sides of head show little or no

trace of serration.

Color dark slate on back and top of head, bright silvery elsewhere.

Two specimens known from station 3940.

Family SYNGNATHID£.

Ichthyocampus erythrseus, new species. Fig. 238.

Type, 55 mm. long, from station 3847, taken with the tangles at a depth of 23 to 24 fathoms off the

south coast of Molokai; type, No. 51548, IT. S. Nat. Mus.
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Head 23 hundredths of total length; snout 6; head and trunk 38; base of dorsal 8. Dorsal with 22

rays, beginning at the anterior margin of the ring containing the vent, and continued on rings;

pectorals with 14 rays, caudal with 6; rings 16 + 36, the anal ring enumerated with those of the trunk.

Snout short, compressed, with a thin low median crest in its proximal two-thirds, the edge of the

crest minutely serrate; supraorbital rim elevated, shelving outward, continued backward and a little

downward behind orbit as a wing-like ridge; occiput with a low median crest, which is not continuous,

with a similar short nuchal ridge; a strong ridge along upper margin of opercle; trunk with 7 ridges—

a

pair of dorsal ridges, a corresponding pair of ventral ridges, a well-defined ridge along middle of each

lateral face, and a low rounded mid-ventral ridge; the mid-ventral and the lateral ridges cease at anal

ring, the other 4 continue on tail; all ridges are sharp, the faces between them concave; pectorals and

caudal very short; a small anal with 5 rays developed immediately behind vent.

Color in life brick-red, the dorsal face crossed by 13 narrow greenish cross-bars, each narrower

than one ring; a row of pearly spots along the pair of ventral ridges, one between each 2 plates.

Family PEGASID£.

Pegasus papilio, new species. Fig. 239.

Type, 47 mm. long, from station 4149, near Bird Island, depth 33 to 71 fathoms (captured with

the tangles)
;
type, No. 51549, TJ. S. Nat. Mus.

Length of head 35 hundredths of total length without caudal; greatest depth 20; greatest width

at base of pectorals 45; at axil of pectorals 30; distance from vent to base of caudal 41; length of snout

18; width at middle of snout 3; length of maxillary 5; diameter of eye 8; wddth over middle of eye 12;

longest pectoral ray 41 ;
longest ray of caudal 21

;
distance from front of dorsal and anal to base of

caudal 33. D. 5; A. 5; P. 11; V. 2; C. 8; tail with 8 rings.

Snout very long and slender, directed obliquely upward and forward at an angle of about 45° with

the axis of the body; of approximately equal width throughout, and square in cross-section, each of

the lengthwise ridges provided with a series of coarse retrorse spines; mouth toothless, very oblique,
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having the same inclination as snout; interorbital space and occiput concave; supraorbital ridges

elevated; a median and a pair of lateral conical tubercles on occiput; immediately behind occiput a

pair of small pit-like depressions; behind these 4 longitudinal and 3 cross-ridges, their intersections

tubercular and almost spinous, the intervening spaces concave; tail abruptly constricted behind disk;

8 caudal rings, quadrate in cross-section, the angles bearing sharp backwardly-directed spines; the last

2 or 3 rings bearing horizontal ridges at the angles, with spines at either end; on middle of sides of tail

are 4 small intercalated plates, each bearing a spine directed backward, the anterior pair much smaller

than the posterior; these plates alternate with those forming the angles of the tail, and are located in

the intervals between first and second, second and third, fourth and fifth, and fifth and sixth plates; a

strong spine directed backward on median dorsal line at base of caudal fin; and a similar smaller one

below; dorsal and anal fins inserted on the second, third, and fourth caudal rings, and of equal size

and opposite.

In life the head and body is olivaceous above, finely spotted with pearly white and mottled with

light red; 3 indistinct double cross-bars of light red behind the pectorals, those on tail meeting below.

Pectorals finely spotted with white; across middle of pectoral a wide dark reddish brown band, widest

on inner rays, appearing black in spirits; near their tips, the rays are crossed with reddish brown.

Dorsal barred with reddish chocolate and white; basal half of caudal rays spotted with reddish, distal

half with brown, intermediate area white.

Other specimens were yellowish olive, with irregular reticulations of bright orange-red; tail barred

with orange-red, the under parts pearly white; minute white spots on head, body, and pectoral fins,

the latter spotted and barred with orange-red, but the blackish brown cross-band of the type very

inconspicuous or wanting; caudal with 3, dorsal with 2 reddish cross-bars.

The species was taken at the following stations: Nos. 4061, off the northeast coast of Hawaii, 24 to

83 fathoms; 4149, near Bird Island, 33 to 71 fathoms; 4164, near Bird Island, 40 to 56 fathoms.

Family BERYCID^.

Melamphaes unicornis, new species. Plate 77, Fig. 1.

Type, 31 mm. long, without caudal fin, from station 4142, in the vicinity of Kauai, at a depth of

632 to 881 fathoms; type, No. 51517, U. S. Nat. Mus.

Length of head 41 hundredths of total length without caudal; width of head 15; interorbital width

10; diameter of eye 6; length of snout 13; length of maxillary 19.5; distance from snout to hinder edge

of occiput 30; to.front of dorsal 55; to front of anal 69; to base of ventrals 46; length of base of dorsal

25; base of anal 10; length of pectorals 34; length of ventrals 19; greatest depth 30; least depth of cau-

dal peduncle 8; length of free portion of caudal peduncle 21.5. D. ii, 12; A. i, 8; P. 14; V. i,_7; scales

in lateral line 25.

Head very long, comparatively narrow; interorbital space narrow, less than twice the diameter of

the small eye; snout long, high, and compressed, its anterior profile gently decurved; mouth moder-
ately oblique, the maxillary falling a very little short of the vertical from the hinder margin of the

orbit; mandible closing within the premaxillaries, but the symphysis produced into a short projecting

acute tip; teeth minute, subequal, in a single, somewhat irregular series in the mandible; in 2 distinct

rows, separated by an interval, in the premaxillaries; cephalic crests well developed, their margins
usually finely spinous; a conspicuous pair bound the occiput, which forms thus a deep narrow groove

with parallel sides; the spines on these occipital crests increase in length anteriorly and become inclined

obliquely forward; a slender horn-like spine arising from middle of snout above nostrils, and directed

nearly vertically upward; mandibular rami broadly winged along their outer and their inner margins,

the inner meeting below to form a crest; preorbital not produced; preopercle forming a thin membra-
naceous structure, crossed by many transverse slender ridges, each ending in a delicate marginal spine;

posterior border nearly vertical, the angle broadly rounded; two slender spines at lower posterior angle

of cheek; opercle extremely thin and flexible, its margin without spines or serrations, marked by 4

ridges diverging from a common center, the lowermost nearly vertical, parallel with preopercular

margin; gill-rakers slender, lanceolate, somewhat expanded, leaf-like, overlapping at base, with a few
slender denticles on inner margin, 8+15 in number on outer arch; hinder edge of occiput equidistant

between front of dorsal and nostril; origin of anal fin under the fifth dorsal ray before the last; free por-

tion of caudal peduncle equal to interval between base of ventrals and front of anal; ventrals inserted
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in advance of pectorals, which are inserted low; pectorals very slender, and extending nearly to middle
of caudal peduncle; first 2 dorsal rays apparently spinous, but the third very distinctly articulated;

one anal spine, which is compressed and rather long.

The scales have nearly all fallen.

Color, head jet-black; trunk, being partly denuded, appears light grayish or brownish, but was
probably black in life, less intense than head; a distinct black bar at base of caudal, fins otherwise light,

or only slightly dusky; body cavities lined with black.

A second specimen, 20 mm. long, without caudal, agrees with the type in fin-rays, scales, measure-

ments, and color. The short median spine on snout is present.

The species was taken at stations Nos. 4005, vicinity of Kauai, 480 to 577 fathoms, and 4142, vicinity

of Kauai, 632 to 881 fathoms.

Caulolepis longidens Gill.

A single specimen, 121 mm. long, taken at station 4155, near Bird Island, at a depth of 1,164 to

1,594 fathoms, agrees closely with the figure and description of the type given by Goode and Bean
(Oceanic Ichthyology, p. 184, fig. 204), and with the description by Gilbert (cited below) of a speci-

men from the coast of California. With the exception of a slightly smaller eye, and a slightly shorter

dorsal and anal (1 less ray in each fin)
,
no differences have been detected.

Caulolepis subulidens Garman (Mem. Mus. Comp. Zool., vol. 24, 1899, p. 60, pi. B), from the Pacific

coast of Panama, seems to be distinguished by important characters. According to the figure, the

depth at front of dorsal is decidedly less than at occiput, and the profile along base of dorsal is nearly

straight; the ventrals are more anteriorly inserted and the space between ventrals and anal much
longer; the premaxillary bone is produced posteriorly into a long slender process, which extends well

beyond the broadly rounded end of the maxillary.

Length from tip of snout to base of caudal 101 mm.
;
greatest depth of body 50 hundredths of this

length; least height of tail 10.5; length of head (to tip of preopercular spine) 38; greatest width of head

18; interorbital width 12; length of snout 12; length of maxillary 33; length of mandible 33; diameter

of orbit 7; distance from tip of snout to dorsal 51; base of dorsal 41; distance from tip of snout to anal

74; base of anal 8.5; distance from pectoral to snout 37; from ventral to snout 49.5. Dorsal 18; anal 8;

pectoral 15; ventral 7; 14 disks along the course of lateral line; about 12 scales in an oblique line

downward and backward from origin of dorsal fin to lateral line.

Caulolepis longidens Gill, Proc. U. S. Nat. Mus., VI, 1884, p. 258, Atlantic coast of the United States; Gilbert, Proc. U. S. Nat.

Mus., XXI, 1898, 565, coast of southern California.

Family P0LYMIXIID£.

Polymixia berndti, new species. Plate 78.

Type, 186 mm. long, from the Honolulu market; cotype from station 4115, off the northwest coast

of Oahu, depth 195 to 241 fathoms; type, No. 51607, U. S. Nat. Mus.

Length of head 36 hundredths of total length without caudal; diameter of orbit 12; interorbital

width 10; length of snout 7.5; length of maxillary 20; length of barbels 27; depth of body 33; least

depth of caudal peduncle 9; length of pectoral 23; length of ventral 13.5; longest ray of upper caudal

lobe 24; base of dorsal 38; length of fifth dorsal spine 8.5; length of first soft dorsal ray 17.5; length of

fourth anal spine 8.5; base of anal 18. D. v, 30; A. iv, 17; P. 16 or 17; V. 7; lateral line with 35 or

36 pores, 5 scales in a vertical series between lateral line and front of dorsal, 13 or 14 between lateral

line and front of anal.

Form much more slender than in P. japonica Gunther; snout bluntly rounded, protruding

beyond premaxillary teeth, its apex on a level with nostrils; nostrils small, pore-like, the anterior

slightly larger, located midway between apex of snout and front of orbit; snout protruding beyond the

premaxilla an axial distance about equaling one-sixth its length; snout covered with soft integu-

ment, in which are ramifications of the sensory canals; barbels reaching to below pectoral base,

equaling length of head anterior to preopercle; maxillary extending well beyond vertical from hinder

margin of orbit; its supplemental bone forms nearly half the extreme width of its dilated posterior

portion, being much wider than in P. japonica; teeth minute, arranged as in other species, but in very
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broad bands; both upper and lower margins of suborbital bones, preopercle, and subopercle minutely

serrated; gill-rakers long, 4+ 9 in number; anterior portion of dorsal fin sharply falcate, longest ray

twice length of fifth spine; ventrals extending but halfway to vent; upper caudal lobe apparently

longer than lower.

Scales much larger than in P. japonica, although the number of pores 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 uninterrupted wedge-shaped extension forward on middle of interorbital space; an oblique

line running backward from above middle of orbit contains 7 scales; a low sheath of scales along

base of dorsal and anal fins, consisting of a single series along anterior portion of base of each fin

;

caudal scaled 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 intramarginal line; lower half of sides and belly bright iridescent-silvery;

opercles dusky; mouth 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 the spinous portion

of the fin; terminal part of upper caudal lobe blackish.

I take pleasure in naming this species for Mr. Louis E. Berndt, market inspector in Honolulu, to

whose kind assistance the expedition owed much of its success. The type of the present species was

secured for us by Mr. Berndt in the Honolulu market. It was not recognized by the fishermen, and

doubtless lives at greater depths than the market fishes. The single cotype was taken at station 4115,

off the northwest coast of Oahu, depth 195 to 241 fathoms.

Family BRAMID^.

Collybus drachme Snyder.

Taken at station 4176, near Niihau, 537 to 672 fathoms. The type of this species, certainly entered

the trawl at or near the surface.

Family APOGONICHTHYID^.

Amia maculifera (Garrett).

Station 3875, in channel between Maui and Lanai, in 34 to 65 fathoms.

Foa brachygramma (Jenkins).

Stations Nos. 3847, off the south coast of Molokai, 23 to 24 fathoms; 3849, south coast of Molokai,

43 to 73 fathoms; 3872, channel between Maui and Lanai, 32 to 43 fathoms; 3873, channel between

Maui and Lanai, 32 to 37 fathoms; 3875, channel between Maui and Lanai, 34 to 65 fathoms; 3876,

channel between Maui and Lanai, 28 to 43 fathoms.

Mionorus waikiki (Jordan & Evermann).

Stations Nos. 3872, channel between Maui and Lanai, 32 to 43 fathoms, and 3876, channel between

Maui and Lanai, 28 to 43 fathoms.

Hynnodus, new genus.

Like Epigonus, but the palatines with teeth, and the body much more elongate; 2 anal spines;

minute teeth in jaws and on vomer and palatines; all the bones of head unarmed except the opercle,

which bears a single spine; eyes very large; tubes of lateral line very large, each scale perforated by a

canal which opens on the outer surface beneath an antero-posterior bridge, on the dorsal and ventral

side of which are wide external pores.

Epigonus occidentalis Goode and Bean may be a member of this genus, although it is said to have

the vomer and palatines toothless.

Hynnodus Gilbert, new genus of Apogonichthyidse (alherinoides).
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Hynnodus atherinoides, new species. Plate 79.

Type, 117 mm. long, from station 3867, Pailolo Channel, depth 284 to 290 fathoms- type No.
51601, U. S. Nat. Mus. -

Head 31 hundredths of the total length to base of caudal; greatest depth 15; least depth of
caudal peduncle 7.5; length of snout 7; diameter of orbit 14; length of maxillary 11.5; interorbital
width 6; greatest width of head 16; distance from tip of snout to ventrals 33; to front of dorsal 36-
distance between dorsals 12. D. vn-x, 10; A. ir, 9; V. i, 5; P. 22 or 23. Scales in the lateral line 54-
gill-rakers 6+ 16; branchiostegals 7.

Body extremely elongate, occiput depressed, broader than deep; snout and interorbital space
flattish above, orbital rims not noticeably raised; mouth terminal, oblique; lower jaw included;
maxillary in part slipping under the very narrow preorbital, not reaching vertical from front of pupil;
teeth very small, slightly curved, in single series in jaws and on palatine bones, in a patch on head of
vomer; tongue smooth; posterior nostril a transverse slit in front of upper part of orbit; the anterior a
wide pore with raised margins, directed forward, slightly nearer eye than tip of snout; preopercle
forming a narrow projecting rounded lobe at angle, but not striate; interopercle expanded below to
form a very thin projecting lamina; opercle bearing a single strong spine, all other bones of head
unarmed; 4 gills, with a slit behind fourth arch; pseudobran chise very large; gill-rakers long and
slender, 6+ 16 in number, the longest one-third length of maxillary.

Dorsal spines slender, the first very short, about one-eighth length of second; a definite well-
developed spine at beginning of second dorsal; first anal spine less than one-third length of second;
all the spines strongly compressed. As the margins of all the fins are mutilated, their shape can not be
given.

The scales of lateral line persist, but all others have fallen. The extent to which the head was
covered can not be ascertained.

Color dark gray, darker along margins of scales; snout blackish; dorsals and anal dusky; mouth
light, but the gullet, branchial chamber, and peritoneum jet-black; opercles appear blackish externally.

Two specimens were taken at station 3867.

Synagrops argyrea (Gilbert & Cramer).

A rare species, but 8 specimens secured. The original account of the species may be corrected as to
the following details: Depth of body 3.5 in total length without caudal; least depth of caudal peduncle
2.7 m depth of body; eye averages a little smaller, being contained 3.3 to 3.4 in head; a distinct slender
supplemental maxillary bone; each ramus of lower jaw usually containing only 4 (rarely 5) canines,
instead of 7 as in type; upper end of base of pectoral on a level with lower margin of orbit.

Taken at the following stations: Nos. 3867, Pailolo Channel, 284 to 290 fathoms; 3920, off the south
coast of Oahu, 280 to 265 fathoms; 4084, off the north coast of Maui, 253 to 267 fathoms; 4102 Pailolo
Channel, 122 to 132 fathoms.

Melanostoma argyreum Gilbert & Cramer, Proc. U. S. Nat. Mus., XIX, 1897, 416, pi. 39, fig. 3.

Family SERRANID£.

Grammatonotus, new genus.

Closely allied to Callanthias, differing in having but one opercular spine, in the presence of large
pores on the head, and in the tubular anterior nostril; the canines are greatly reduced in size, and the
snout is not scaled in front of the eye; lateral line single, running along base of dorsal fin, ending under
last ray

;
scales large, minutely ctenoid, rough; dorsal fin continuous, not notched; soft dorsal and anal

with middle rays produced into pointed lobes; ventrals very close together, with one spine and 5 ravs,
the outer ray longest; preopercle entire; opercle with.a single pungent spine; gill membranes narrowly
united, with 6 rays.

Grammatonotus, Gilbert, new genus of Serranulx ,(laysanus).
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Grammatonotus laysanus, new species. Fig. 240.

Type, 38 mm. in total length without caudal, from station 3947, near Laysan Island, depth 97 to

199 fathoms; type, No. 51546, U. S. Nat. Mus.

Head 35 hundredths of total length without caudal; length of snout 5; length of maxillary 15;

diameter of orbit 15; interorbital width 10; greatest depth of body 32; least depth of caudal peduncle

17; length' of caudal peduncle 21; length anterior to dorsal fin 38; base of dorsal 47; longest dorsal

•spine 15; longest dorsal ray 23; length of third anal spine 13; longest anal ray 23; longest pectoral ray

25; ventrals 27. D. xi, 8; A. ni, 9; P. 19; V. i, 5. Tubes in lateral line 18; transverse rows of scales

between upper end of gill-opening and base of caudal 25 or 26; scales in an oblique row between point

of dorsal and vent, 10 or 11.

Caudal peduncle short and deep, more than half greatest depth of body; snout very short, evenly

rounded, transversely convex, as is also the interorbital space and occiput; anterior nostril with a short

broad tube, in front of eye; posterior nostril a small round pore widely separated from the anterior,

located on upper orbital rim but little in advance of pupil"; eye very large, three-sevenths length of head;

mouth oblique, short, maxillary narrow, not reaching vertical from middle of eye; suborbitals very

narrow, not concealing maxillary; in sides of premaxillaries a narrow band of fine villiform teeth and

an outer series of small canines, the anterior 1 or 2 teeth of outer series a little enlarged; a deep notch

between premaxillary teeth anteriorly; mandible with a single series of teeth similar to outer premaxil-

lary teeth, 1 or 2 of anterior teeth slightly enlarged; a few minute teeth on head and shaft of vomer, and

on front of palatines; preopercle rounded, with entire margin; opercle with a horizontal rib ending in a

single pungent spine; clavicles forming a sharp keel below on median line, embracing posterior part of

isthmus and region immediately posterior; gill-membranes narrowly united anteriorly, forming a free

fold across isthmus; branchiostegal rays 6; pseudobranch be large; gill-laminse narrow, the anterior

set of filaments on first arch and the posterior set on fourth arch shortened; a well-developed slit

behind fourth arch; twenty long slender gill-rakers on horizontal portion of outer arch, the longest two-

sevenths diameter of orbit; a series of large pores on mandible, and one extending from sides of snout

around posterior half of orbital rim, and on suborbitals.

Dorsal spines slender and flexible, increasing in length to behind middle of fin; last 5 spines about

equal; anterior rays of soft dorsal injured in type; fourth ray produced, overlapping rudimentary cau-

dal rays; succeeding dorsal rays again rapidly shortened; anal spines regularly graduated, third spine

about five-sixths the longest dorsal spine; anal fin, like soft dorsal, with middle rays produced into a

a sharp lobe; sixth and seventh rays overlapping base of caudal, the succeeding ray rapidly shortened;

caudal injured in the type, its shape unknown; outer ventral ray produced well beyond spine,

overlapping the vent.
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Scales large, the free margins finely ctenoid, rough to the touch; head wholly scaled as far forward
as front of orbits; the short snout naked; exposed portion of maxillary scaled, but no scales can
be detected on mandibles, or branchiostegal membranes; lateral line® ascending rapidly to the back,
and running along base of dorsal fin, separated from it by a series of narrow half-scales which more
or less coincide with and overlap the scales of the lateral line.

' Color in life; light purplish red on upper parts, silvery below, a few minute scattered blue spots
on posterior half of caudal peduncle; 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 LABRID£.

Cirrhilabrus jordani Snyder.

Station 3876, channel between Maui and Lanai, 28 to 43 fathoms.

Pseudocheilinus evanidus Jordan & Evermann.

Stations No. 3873, channel between Maui and Lanai, 32 to 37 fathoms; 3876, channel between
Maui and Lanai, 28 to 43 fathoms; 4073, off the north coast of Maui, 69 to 78 fathoms.

Family POMACENTRID^.

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

Type, 66 ram. long, measured to tip of middle caudal rays, from station 3875, Avau Channel,
between Maui and Lanai, depth 34 to 65 fathoms; type, 51587, U. S. Nat. Mus.

Length of head 32 hundredths of total length to base of caudal (50 m.); greatest depth 51; least
depth of caudal peduncle 16; diameter of orbit 12; interorbital width 11; length of maxillary 9; length
of snout 9; distance from tip of snout to front of dorsal 40; highest dorsal spine 19; longest dorsal ray
25; second anal spine 23; filamentous caudal rays 60; length of pectoral 35; length of ventral 34. D.
xii, 14, the last ray cleft to base

;
A. n, 15 ; P. 16. Tubes in lateral line 1 3 ;

cross-series of scales 20 or 21

.

Body short and deep, resembling Pomacentrus.,' with a short high caudal peduncle, which does not
conspicuously taper toward tail; head short and small, a little less than one-third length, eye large, a
little more than one-third head; mouth small; maxillary barely reaching vertical from front of eye; in
the front of each jaw a wide band of villiform teeth, preceded by a single series of strong conical acute
teeth, a little flattened at base, but uniformly tapering to the acute apex; the anterior series is con-
tinued on sides of jaw, the teeth of this series much reduced in size; free margins of preorbital and
preopercle entire.

Dorsal spines evenly graduated, none of them as long or strong as second anal spine; both anal
and soft dorsal have acute lobes, with filamentous tips which extend well beyond base of caudal; caudal
deeply forked, both lobes filamentous, produced in long thread-like streamers; outer ventral ray fila-

mentous, reaching same vertical as pectoral, which terminates above first soft ray of anal.

Scales large, ctenoid, caducous, rather irregularly imbricated; lateral line terminating under last

dorsal spine.

Color in life, deep brownish black, more intense posteriorly and on soft dorsal and anal fins; pos-
terior half of caudal peduncle and caudal fin white, as are also tips of posterior dorsal and anal rays;
a blackish spot on base of pectorals, a lemon-yellow band behind it across basal portion of fin; ventrals
lemon-yellow, outer ray and spine dusky; in a young cotype, the sides are much lighter, becoming
dusky on caudal peduncle; soft dorsal and anal black.

Specimens taken at stations 3875, channel between Maui and Lanai, 34 to 65 fathoms, and 3982,
vicinity of Kauai, 40 to 233 fathoms.

Dascyllus albisella Gill.

Station 3968, French Frigate Shoal, 14£ to 161 fathoms.

a The lateral line has been omitted by error in the accompanying drawing.
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Family ANTIGONIIDvE.

Antig-onia steindaclmeri Jordan & Evermann.

One specimen 63 mm. long to base of caudal, was dredged at station 3958, vicinity of Laysan

Island, depth 173 to 182 fathoms.

For comparison with A. eos of equal size, we add the following data:

Length of head 37 hundredths of total length without caudal; diameter of orbit 15.5; interorbital

width 12; length of snout 10; maxillary 9; distance from orbit to angle of preopercle 22; greatest

depth 126; least depth of caudal peduncle 16.5; length of third dorsal spine 35; first anal spine 14.5;

ventral spine 27.5; length of pectoral 37. D. vm; 38; A. hi, 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 less developed, the spines projecting but little beyond the margins of the bones; the scales

are very rough, and the exposed portions are much higher than long, as in adults; but the spines are

almost wholly confined to the margins of the scales, those arising from the central field, which give

such a densely hispid appearance to the adult, being undeveloped, or present in small 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

scales are reduced in size and densely crowded; scales on cheeks are also embedded and concealed,

each being represented externally by a straight, vertical, spinous ridge; except for a wedge-shaped area

in middle of frontal region, bounded laterally by ridges, the top of head, including sides of occiput

and the preorbital, is scaleless.

Antigonia eos, new species. Plate 80, fig. 1.

Type, 83 mm. in total length (67 mm. to base of caudal), from station 4102, Pailolo Channel,

depth 122 to 132 fathoms; type, No. 51593, U. S. Nat. Mus.

length of head 37 hundredths of total length to base of caudal; diameter of orbit 16; interorbital

width (at middle of frontal region) 12.5; length of snout 12.5; length of maxillary 9; distance from

orbit to angle of preopercle 16; greatest depth 98; least depth of caudal peduncle 14; length of third

dorsal spine (the tip injured) 45; first anal spine 14.5; ventral spine 27; length of pectoral 32. D. ix,

33; A. m, 31; P. 13; V. i, 5.

Somewhat deeper and more angular than A. rubescens Schlegel, from Japan, and much less so than

A. steindachneri of equal size. The young are much deeper than adults, more sharply angular, and with

high filamentous spinous dorsal fin. In a specimen 25 mm. long to base of caudal the depth is 128

hundredths of this length, the height of the third dorsal spine 100. A. rubescens changes compar-

atively little with age. In A. eos the base of soft portion of anal fin is nearly straight, much less

curved than in A. rubescens and A. steindachneri, not more arched than base of dorsal.

Serrated edges in frontal region only moderately developed, the spaces between ridges completely

scaled, thus partially concealing them; margin of preorbital with a few short strong spines; vertical

limb of preopercle marked with curved serrated ridges, but the margin only minutely serrate; lower

margin furnished with a few short, strong teeth; a strong spine marks the articulation of mandible,

this spine absent or very inconspicuous in A. rubescens.

Head more extensively scaled than in A. steindachneri, the scales covering entire frontal region,

preorbital, and snout, except the oblong area for reception of premaxillary spines; occiput largely

naked; both limbs of preopercle densely scaled; scales on cheeks imbricated, numerous spinules

springing from the central field as well as from the margin; scales on body with exposed surfaces

much longer in proportion to their height than in A. steindachneri; those on posterior part of body
with spines much longer and denser than those on anterior parts, the anterior scales having the mar-
ginal spinules much shorter and less conspicuous than those which arise from the central field; scales

completely investing anterior aspects of the ventral, the first anal, and the third dorsal spines, these

spines much less grooved than in A. steindachneri.

Even in adults the spinous dorsal is much more elevated than in related species, both third and
fourth spines 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, abdomen and opercles silvery.

A. eos is nearer A. rubescens than A. sleindachneri, agreeing with rubescens in weaker spination and
more complete scaling of head, in shape of scales, and in the presence of 9 instead of 8 dorsal spines.

The two differ strikingly in outline and in the much shorter dorsal and anal fins of rubescens. In 11

specimens of eos, not including the type, the fin rays are as follows: Dorsal, 32, 32, 32, 32, 33, 33, 33, 33,

33, 34, 34; anal, 30, 31, 31, 31, 30, 30, 30, 31, 31, 31, 31.

In 5 specimens of A. rubescens, from Suruga Bay, Japan (Albatross station 3734), the fin rays are as

follows: Dorsal, 27, 27, 27, 27, 27; anal, 25, 25, 26, 27, 27. In both species the dorsal spines are

constantly 9 in number.

Specimens were taken at the following stations: No. 3858, Pailolo Channel, 128 to 138 fathoms;

4070, north coast of Maui, 45 to 52 fathoms; 4072, north coast of Maui, 56 to 59 fathoms; 4077, north
coast of Maui, 99 to 106 fathoms; 4102, Pailolo Channel, 122 to 132 fathoms; 4104, Pailolo Channel,
123 to 141 fathoms.

Family ZEIIDE.

Stethopristes, new genus.

Related to Cyttopsis and still more closely to Zen Jordan and Fowler. From the latter it differs in

having the ventral spine greatly reduced and in having a continuous series of carinated spinous buck-

lers from throat to anus. From Cyttopsis it differs also in having 9 instead of 7 ventral rays. In
Cyttopsis there are but 3 or 4 spinous plates, confined to the mid-ventral line behind ventral fins, the

thorax being transversely flattened and without plates. In Zen there are in addition 2 flattened

plates on the thorax, which is broad and transversely flattened, without trace of keel. In Stethopristes

the breast is sharply keeled throughout, the ventrals appearing lateral in position.

Stethopristes Gilbert, new genus of Zeiche (eos).

Stethopristes eos, new species. Fig. 241.

Type, 130 mm. long, from Albatross station 3867, Pailolo Channel, between Molokai and Maui,

depth 284 to 290 fathoms; type, No. 51626, U. S. Nat. Mus.

Head 40 hundredths of total length without caudal; eye 17.5; least frontal width 10.5; length of

snout 16.5; length of maxillary 21; greatest depth of body 53; least depth of caudal peduncle 8; length

of second dorsal spine 11; longest ventral ray 43; longest pectoral ray 14. D. vii, 27, the last ray cleft

to the base; A. i, 29; V. i, 9; P. 14. Pores in lateral line 82 or 88; 15 oblique rows of scales between

lateral line and middle of base of soft dorsal; branchiostegals 7.

Body deeply oval, with back and belly nearly equally curved, depth greatest under middle of

spinous dorsal
;
maxillary reaching vertical from front of pupil, its length measured from tip of snout

half length of head; teeth minute, in narrow bands in jaws and on von\er, these not more than half

the width of the bands in the Japanese Zen itea Jordan and Fowler; preorbital of moderate width only,

half as wide as diameter of eye, concealing only a very little of proximal end of maxillary
;
eye very

large, slightly greater than length of snout; interorbital space and occiput flat, the median portion

occupied by a deep elongate-oval pit which lodges the long premaxillary processes; each side of occiput

occupied by a plate with minutely roughened surface, sending forward a triangular process which

terminates in a spinous point above front of eye; the free margin of this process forms the upper

orbital rim, and is furnished with minute teeth which increase in size anteriorly; mandibles terminat-

ing posteriorly in a blunt spinous point and anteriorly in a sharp spinous projection at each side of

symphysis; other bones of the head smooth, without spines or serrations; branchiostegal membranes
moderately joined across throat, forming a free fold; gills 3£, the 1amime short; no slit behind last

gill; gill-rakers little developed, short and barely movable, 9 on anterior arch; pseudobranchise well

developed.

Anterior dorsal with strong short spines, the fin rounded in profile; second, third, and fourth

spines about equal in length, two-thirds diameter of eye, the last spine joined by very low membrane
to first soft ray; soft dorsal low, the rays increasing in length backward; dorsal rays, like those of

pectoral and anal fins, all simple, unbranched, flattened in their distal half; anal similar to soft dorsal,

but beginning and ending a little more posteriorly; it is preceded by a simple short strong curved

spine, connected by membrane with the first' ray; ventrals very large, their tips reaching to' or beyond
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middle of anal fin, rays all branched nearly to base, 9 in number, preceded by a minute spine; pec-

torals short, rounded, not reaching vertical from vent; caudal rays deeply forked, the outer ray above

and below unbranched, preceded by 4 short spines at base of upper lobe, 3 at base of lower; caudal

fin rounded, its length one-fifth total length without caudal.

Scales very small, cycloid, smooth, covering entire body and cheeks; head otherwise naked;

rows above lateral line oblique, not parallel with back
;
no enlarged scales along base of dorsal and

anal fins, where are only a series of small nodular projections corresponding in number to the rays;

median line of breast and belly in front of anus furnished with a series of large strongly keeled plates,

the keel bearing 2 or 3 compressed, backwardly directed spines, the posterior spine, the larger project-

ing freely; plates 10 in number, decreasing in size anteriorly, the 3 anterior ones small, but sharply

keeled and spinous. In one of the cotypes there are 29 rays each in the dorsal and anal, and 11 plates

in the ventral series.

Color in life silvery, overlaid with light rose color.

Specimens were taken at stations No. 3867, Pailolo Channel, 284 to 290 fathoms, and 4134, vicinity

of Kauai, 225 to 334 fathoms.

Family CAPROIDAi.

Cyttomimus, new genus.

Allied to Capromimus Gill, from which it differs in having rough-ctenoid, instead of cycloid, scales

in having the thoracic region wide and flat, without ridge or spinous scutes, and in the presence of

teeth on vomer and palatine bones.

Cyttomimus Gilbert, new genus of Caproidss ( stelgis ).

F. C.B.1903, Pt. 2—4
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Cyttomimus stelgis, new species. Plate 80, Fig. 2.

Type, a female, 91 mm. long, from Albatross station 4122, near Barbers Point, south shore of

Oahu, depth 192 to 352 fathoms; type, No. 51622, U. S. Nat. Mus.

Length of head 42 hundredths of total length without caudal; diameter of eye 19; interorbital

width 15; length of snout 15; length of maxillary 24; greatest depth 53; least depth of caudal peduncle

7; length of second (longest) dorsal spine 17.5; length of pectoral 13. D. vm, 23; A. n, 24. P. 14 (in

both fins). V. i, 6. Pores in lateral line 53 to 56; branchiostegals 7.

Body rhombiform, compressed, deepest below first dorsal spine, the occiput and interorbital space

depressed and flattened; thoracic region wide and flat, without scutes or enlarged scales; base of dorsal

and anal fins convex in profile, their outlines rapidly converging to the very slender caudal peduncle,

the ventral curve greater than the dorsal; greatest depth of body slightly greater than J length to base

of caudal; least depth of caudal peduncle | diameter of eye; head very large, eye large, mouth oblique,

with wide cleft, very protractile; interorbital region deeply excavated to receive the long premaxillary

processes, which terminate above middle of pupil; distance from tip of snout to end of maxillary equal

to length of snout and half eye; maxillary bone deeply grooved longitudinally, its distal end very

obliquely truncate and emarginate; a wide fold of integument, reflected backward from upper lip,

extends well under the projecting preorbital, conceals the exposed portion of premaxillary spines, and
covers all but the posterior ridge of maxillary bone; teeth minute, broadly conical or triangular, present

in very narrow bands (having the width of about 3 teeth) in jaws' and on vomer and palatine bones;

premaxillary band ceasing at 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 marked with

fine diverging ridges, which eixdatthe anterior margin in minute spinelets; the bone is excavated to

receive 3 wide diverging canals; other bones of suborbital ring are also furnished at 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 bone; 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 striae or spines; interorbital space broad and flat, its width equal to

length of snout, one-third length of head, its inedian portion soft and membranous; supraorbital rim a

heavy, bony process, longitudinally grooved, the bounding ridges of groove rough-granular; the outer

ridge is continuous with the posterior orbital margin, the inner ridge extending backward to base of

occiput, where it forks to form 4 short, widely diverging branches, covering occipital region; all these

ridges rough-granular; branchiostegal membranes widely united to form a free fold across the isthmus,

with which they are not united; branchiostegal rays 7 in number; gill-laminae narrow, inner gill-arch

with a single series of filaments; gill-rakers short broad plates with roughened margins, 8 in number
on horizontal limb of anterior arch; pseudobranchiae large.

Pectorals very small, inserted just below a horizontal line from lower edge of pupil, their longest

rays equaling 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 fins, expanded and flattened at tip, obliquely articulated, all simple, unbranched; rays of

ventral and caudal fins profusely forked; first dorsal composed of 8 spines, of which the second is much
the longest and much the strongest, 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 increasing in length from the

first backward to beginning of posterior third, the last rays shortened, but longer than the anterior

rays; anal fin similar to soft dorsal, but beginning and ending more posteriorly; anal spines 2 in

number, short, strong, curved, the first longer than the second, the 2 spines joined by membrane, the

second spine connected by low membrane to the first soft ray; caudal with the posterior margin gently'

convex.

Body completely scaled, except a narrow strip along bases of dorsal and anal fins; cheeks scaled,

head otherwise naked; scales everywhere higher than long, the exposed portions vertically linear, of

cycloid type, having entire edges and concentric striae, but the exposed surface rendered very rough

by numberless minute prickles, mostly arranged in vertical cross-series on each scale; the roughest scales
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are on caudal peduncle, the series of prickles decreasing in number toward head, the scales on nape

and cheeks being largely smooth; scales greatly reduced 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;

dorsal and anal fins in narrow scaleless grooves, bounded by series of enlarged scales, each of which is

crossed by an oblique spinous ridge; 11 or 12 such scales along base of soft dorsal and anal fins;

they decrease in size anteriorly along the base of spinous dorsal, finally merging into the smaller

scales of back and nape; lateral line less arched than the back, but reaching axis of body first on

caudal peduncle; six lengthwise series of scales between lateral line and base 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 penduncle, 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,

and branchiostegals; spinous dorsal blackish, light at base; other fins whitish, unmarked; narrow

blackish streaks on supraorbital ridge, diverging from middle of snout to margin of preorbital, on lips

and along mandibles.

Capromimus abbreviatus (Hector) is described and figured by Gunther (Deep-sea Fishes, Chal-

lenger, 1887, 42, PI. X, fig. B) as having smooth scales and naked palate. Antigonia mulleri Klunzinger

(Sitzungsb. Akad. Wissen. Wien, LXXX, 1880, 380, PL V, fig. 3) is placed by Gunther in the syn-

onymy of abbreviatus, but the author gives no indication of the nature of the scales or of the dentition.

In the original description of C. abbreviatus (Hector, Trans. N. Z. Inst., vii, 1875, 239-250) the scales

are said to be “very narrow and rough.”

Only the type is known.

Family CH£T0D0NTID£.

Chaetodon corallicola Snyder.

Stations No. 4031, Penguin Bank, south coast of Oahu, 27 to 28 fathoms; 4032, Penguin Bank,

south coast of Oahu, 27 to 29 fathoms; 4034, Penguin Bank, south coast of Oahu, 14 to 28 fathoms.

Holacanthus fisheri 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 coast of Oahu, 27 to 28 fathoms; 4032, Penguin Bank, south coast of Oahu, 27 to 29

fathoms; 4033, Penguin Bank, south coast of Oahu, 28 to 29 fathoms; 4034, Penguin Bank, south coast

of Oahu, 14 to 28 fathoms.

Family BALISTID7E.

Batistes bursa Lacepede.

Station 4032, Penguin Bank, south coast Oahu Island, 27 to 29 fathoms.

Family MONACANTHIDiE.

Stephanolepis spilosomus (Lay & Bennett).

Stations Nos. 4147, near Bird Island, 23 to 26 fathoms; 4148, near Bird Island, 26 to 33 fathoms;

4167, near Bird Island, 18 to 20 fathoms.

Stephanolepis pricei Snyder.

Station 4021, near Kauai, 286 to 399 fathoms.

Probably entered the trawl much nearer the surface than above indicated.
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Cantherines sandvichensis (Quoy & Gaimard).

One yonng specimen taken with tangles at station 4163, vicinity of Bird Island, depth 24 to 40

fathoms.

Sides somewhat blotched with light and dark, the dark markings assuming form of faint bars on
head, and at base of dorsal and anal fins; dorsal containing 36 rays, anal 32.

Family CANTHIGASTERIDAJ.

Canthigaster cinctus (Richardson).

Three specimens of this conspicuously colored species were dredged in shallow water about the

islands.

Head 40 hundredths of total length without caudal; depth of caudal peduncle immediately behind

anal fin 24; length of snout 26; interorbital width 10; diameter of orbit 12; length of gill-slit 7, not

descending to level of iower pectoral rays; longest pectoral ray 15; height of dorsal 17; length of

caudal 31. D. 10; A. 9; P. 17.

Back compressed; interorbital space gently concave; upper profile of snout longitudinally gently

concave; entire body and head, except extreme tip and lower side of snout, covered with very

short slender spines; nostril minute, consisting of a very short open tube, scarcely discernible without

the aid of a lens; caudal fin gently convex, with the outer rays slightly produced.

Color in life light olivaceous; back with 4 broad brownish black bars directed downward and for-

ward; one covers the back of caudal peduncle save a narrow space immediately behind dorsal fin, and
narrows downward, its pointed lower end below axis of body and beneath front of dorsal; the second

bar includes base of dorsal and an area in front of fin, narrowing to a point below middle of sides; the

third bar crosses nape and ends at upper limit of base of pectoral fins; the fourth covers posterior half

of interorbital space; upper and lower margins of caudal fin brownish black; snout dusky; the top and

sides of head and the light intervals between bars covered with light yellow spots (not bluish, as given

by Vaillant and Sauvage), which are usually roundish, and smaller than pupil; these sometimes arrange

themselves in lines bordering the dark bars, those about eye frequently coalesce to form longitudinal

streaks, and those on lower part of cheeks may unite to form a lengthwise, more or less broken line;

there may be a line also bordering gill-slit anteriorly.

Specimens were taken at the following stations: Nos. 3850, off the south coast of Molokai, 43 to

66 fathoms; 4071, off the north coast of Maui, 52 to 56 fathoms; 4128, vicinity of Kauai, 68 to 90

fathoms.

Tetroclon
(
Anosmius ) coronatus Vaillant & Sauvage, Revue et Mag. de Zool. (3) III, 1875, 286.

Family OSTRACIID^.

Aracana spilonota, new species. Fig. 242.

Type, 94 mm. long, from station 3939, vicinity of Laysan Island, depth 59 to 163 fathoms; type,

No. 51630, U. S. Nat. Mus.

Head 31 hundredths of total length without caudal; greatest depth 44; greatest width (without

spines) 50; width of lateral face 38; width of dorsal face 21; length of free portion of tail 19; length of

snout 24; width over middle of eyes 18; diameter of orbit 16; length of gill-opening 5; longest pectoral

ray 19; longest dorsal ray 15; longest caudal ray 23. I). 10; A. 9; P. 12; C. 11.

Body with 6 ridges, including a low ridge on each lateral face; no mid-dorsal or mid-ventral crest;

a pair of strong spines near middle of dorsal ridges, and a corresponding but smaller pair near middle

of ventral ridges, both compressed and slightly hooked backward; no other spines on body, but a

series of low prominences along ventral ridges, which may develop into spines in other specimens; the

body plates exhibit 5 to 7 low ridges radiating from center, each ridge with a series of small granules;

abdominal plates with more prominent granules, but much less rough than in A. aculeata (Houttuyn);

free portion of tail wholly invested with small movable plates, which cover lateral portions as fully as

upper or lower sides; dorsal face gently convex, interorbital space strongly concave, upper profile of

snout perfectly straight; breast not gibbous; eyes large, their diameter greater than distance separating
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anterior margins of orbits; gill-opening very short, not descending to level of lower pectoral rays;

caudal fin gently convex.

Color grayish olive above, lighter below; back and upper portion of sides of head, body and tail

with small round brownish green spots, about one-third size of pupil; lower parts white, fins

unmarked.

A specimen 36 mm. long, from station 3965, vicinity of Laysan Island, depth 116 to 147 fathoms,

differs markedly in general proportions from the type. It is much broader, with wider flatter inter-

im. 242 .—Aracana spilonota Gilbert, new species. Type.

orbital space, and the posterior half of the dorsal face deeply concave transversely, instead of convex.

The breast is gibbous. In other respects, it agrees with the type and doubtless represents the last in

the series of larval changes, which are very extensive in these forms.

But 2 specimens secured.

Family SC0RP£NID£.

Sebastapistes coloratus, new species. Fig. 243.

Type, 77 mm. long, from station 3849, off the south coast of Molokai, depth 43 to 73 fathoms; type,

No. 51631, IT. S. Nat. Mus.

Head 47 hundredths of total length to base of caudal; diameter of orbit 16; width at middle of

interorbital space 6; length of snout 11; length of maxillary 20; depth of body 38; least depth of caudal

peduncle 9; longest (fourth) dorsal spine 20; eleventh dorsal spine 8; twelfth dorsal spine 15; longest

dorsal ray 20; first anal spine 9; second anal spine 19; third anal spine 16; longest pectoral ray 31;

longest ventral ray 24. I), xix, 9, last ray divided to base, appearing like 2 distinct rays; A. hi, 5; P.

17. Tubes in lateral line 25 or 26.

Eye much longer than snout, 3 times the least width of interorbital space, which is moderately

concave; from middle of interorbital space a pair of well-marked longitudinal ridges diverging ante-

riorly to base of nasal spines and posteriorly to occipital fossa, bridging the latter to join base of

parietal ridge; occipital fossa deep, quadrate; preocular, supraocular, postocular, tympanic, parietal

and nuchal spines present, the parietal and nuchal not in a straight line with the others; postocular

broad and triangular, tympanic slender, erect, thorn-like, parietal and nuchal comparatively low and
inconspicuous; a group of 3 or 4 very small spines on posterior orbital rim, followed posteriorly by a

ridge terminating in a small spine, these in a direct line with lower suprascapular ridge and spine; a

second smaller suprascapular spine, parallel with first, above point of origin of lateral line; upper

preopercular spine much the largest, in a direct line with subocular ridge, and bearing a minute spinous

point at its base; subocular ridge low but sharp, and bearing 3 minute spines; four short strong spines

below upper preopercular spine, the second not smaller than the third; preorbital with two strong

spines diverging from a common base; nasal, preocular, supraocular, parietal, preorbital, and lower

preopercular spines accompanied by cutaneous flaps, which are of moderate width and mostly without
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fringes; flaps also present on cheeks and opercles, along lateral line, and scattered on scales of trunk;
supraorbital flap long and broad, often incised, usually extending to base of nuchal spine; maxillary
not extending to below middle of the large eye; teeth very finely villiform, in a broad band in pre-
maxillaries, a narrow band in mandibles, and still narrower bands on vomer and palatines; length of
palatine band nearly equaling diameter of pupil; neither slit nor pore behind fourth gill-arch, the
laminae of which are much reduced; gill-rakers short, slender, toothed, 7 freely movable on horizontal
limb of anterior arch.

Spinous dorsal evenly rounded; third and fifth spines equal, fourth a little longer; second anal
spine much longer and stronger than third, a little shorter than fourth dorsal; only 3 or 4 of the pec-
toral rays branched, the upper 2 and the lower 10 or 11 simple; pectoral base not procurrent, the lower
rays but little thickened and exserted; upper rays of lower division of fin longer than the others;
ventrals reaching front of anal fin; vent separated from anal fin by a distance equaling one-fourth
length of ventrals.

Fig. 243 .—Sebastapistes coloratus Gilbert, new species. Type.

Scales strongly ctenoid on sides, cycloid on belly, breast, and prepectoral area, these regions all

completely invested; a small patch of ctenoid scales behind eye on uppermost portions of cheeks and
opercles; remainder of head wholly scaleless.

Color in spirits: Upper half of body largely bright rose-red or purplish, traversed by a few irregular
curved lines of the grayish olive ground color, one crossing back under last dorsal spines, one under
last soft rays; lower parts all light grayish olive; interorbital space and upper part of eye bright red,
lower half of iris yellowish or golden; red blotches on cheeks, opercles, branchial membranes and
roof of mouth; sides of head sometimes with bright pearly blotches, a small red spot or blotch near
base of pectoral rays; dorsals reddish, with much white pigment, the red more intense near margin of
fin, the tips of spines narrowly white; a small blackish spot on terminal portion of eighth to ninth
dorsal spines.

Specimens were taken at stations Nos. 3849, off the south coast of Molokai, 43 to 73 fathoms, and
3850, off the south coast of Molokai, 43 to 66 fathoms.

Scorpsenopsis altirostris, new species. Fig. 244.

Type, 62 mm. long, from station 3849, off the south coast of Molokai, depth 43 to 73 fathoms; type,
No. 51636, U. S. Nat. Mus.

Head 52 hundredths of total length to base of caudal; diameter of orbit 15; width at middle of

interorbital space 7; length of snout 14: length of maxillary 24; depth of body 40; least depth of caudal



FISHES OF HAWAIIAN ISLANDS. 629

peduncle 11; longest (fourth) dorsal spine 23; eleventh dorsal spine 13; twelfth dorsal spine 17; longest

dorsal ray 23; first anal spine 12; second anal spine 26; third anal spine 18; longest pectoral ray 37;

longest ventral ray 27 ;
length of caudal 34. D. xn, 9, the last ray cleft to base; A. hi, 5; P. 17. Tubes

of lateral line 24 or 25.

Head large, compressed, with subvertical cheeks, snout short and high, without preocular

depression. The species thus more closely resembles the small brightly colored Sebastapistes from the

South Seas than it does other species of Scorpxnopsis. Occipital fossa moderate, quadrate; a shallow

pit below the eye; eye large, prominent, slightly larger than snout, more than twice width of interor-

bital space, which is deeply concave, its floor with a pair of inconspicuous ridges which do not cross

the occipital fossa; at outer edge of each of these ridges near middle of interorbital space is a pair of

conspicuous mucous pores; preocular, supraocular, postocular, tympanic, parietal and nuchal spines

present, the tympanic duplicated (as an irregularity) in the type; parietal and nuchal spines not in a

line with the others; a group of small prickles immediately behind eye on a level with upper end of

gill-slit; behind these a ridge terminating in a spine, succeeded by the similar suprascapular ridge and
spine; between the latter and the nuchal spine an oblique crest bearing several small spines; subocular

crest low and sharp, with 4 low spines directed backward, each terminating a short secondary crest,

the anterior 2 a little below the main ridge; upper preopercular spine short and strong, larger than the

others, in line with the subocular ridge and bearing a smaller spine at its base; four short spinous points

below upper preopercular spine, regularly graduated from above; margin of preorbital with 2 strong

divergent spines, the posterior compressed and much larger than the anterior; preorbital also with a

small spine directed upward and backward toward eye; below upper opercular spine a number of sub-

sidiary spines and ridges: one or more small spines and ridges may also develop below lower opercular

ridge; broad cutaneous flaps present on anterior nasal tube, and on supraocular, parietal, preorbital, and
lower preopercular spines; a few accompany lateral line, and a small number are scattered on trunk,

sides of head, maxillary and mandible; supraocular flap very long in the type, the margin variously

cleft, nearly reaching front of dorsal when depressed; it is subject to great variation in its develop-

ment, and is scarcely to be distinguished in some of the cotypes; maxillary wide posteriorly, reaching

vertical from posterior edge of orbit; teeth in moderate bands in jaws, in a very narrow band (about

2

series) on vomer; palatines toothless; no trace of pore or slit behind fourth gill-arch; gill-rakers very

short barely movable, with enlarged spinous tips, 7 or 8 on horizontal limb of anterior arch.
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Spinous dorsal evenly rounded; fourth spine longest, equaling height of soft rays; fifth higher

than third; second anal spine much longer than third, and also longer than longest dorsal spine;

ventrals extending beyond origin of anal; upper pectoral ray and the lower 10 rays simple, the others

branched; pectoral not procurrent, some of the simple rays of the lower half the longest.

Scales weakly ctenoid and somewhat deciduous on sides of body, cycloid on belly, breast, and

prepectoral area; a few ctenoid scales on upper part of cheeks and opercles, the head otherwise scale-

less; skin of sides and top of head quite generally covered with minute papilla;, most of which inclose

a central prickle, these found even upon scales of head.

Color in life, snout, upper part of head and lower jaw, purplish; preopercle with a greenish

spot; occiput brown, tinged with brassy; sides of body mottled with lilac, brick-red, vermilion, green-

ish, and pearly bluish white; a whitish streak running from belly obliquely upward and backward to

dorsal fin; dorsal mottled with red and lilac, parts of it translucent, the tips of the spines usually

white; caudal clouded with vermilion, the lower part tipped with lemon; anal clouded with lake-red,

tipped with lemon; pectoral lake-red, upper part yellowish olive; ventrals lake-red; throat suffused

with lilac; belly white.

Six specimens were secured, all from station 3849.

Peloropsis, new genus.

Allied to Scorpamopsis, but with head and belly closely compressed, the proximal half of rostrum

much contracted, the scales all cycloid, the head naked, the belly and breast completely scaled, the

pectoral fin not procumbent below and the third dorsal spine much produced beyond the others.

Peloropsis Gilbert, new genus of Seorpxnidse (xenops).

Peloropsis xenops, new species. Fig. 245.

Type, 152 mm. long, from station 3872, Avau Channel, between Maui and Lanai islands, depth 32

to 43 fathoms; type, No. 51604, U. S. Nat. Mus.

Head 47 hundredths of length from tip of snout to base of caudal; greatest depth 46; least depth

of caudal peduncle 12; greatest thickness 22; diameter of orbit 9; interorbital width 5.5; length of

snout 18; thickness of basal portion of rostrum 3.5; length of maxillary 23; length of longest (third)

dorsal spine 35; fourth spine 25; eleventh spine' 11; twelfth spine 14; longest soft dorsal ray 18; first

anal spine 12; second anal spine 22; third anal spine 21; highest anal ray 27; length of caudal 33;

pectoral 34; ventral 29. D. xii, 9, the last ray cleft to base and appearing like 2 rays; A. m, 5, the last

ray cleft to base; P. 18. Tubes of lateral line bearing no definite relation to the scales, 23 in number;

scales in irregular series, about 70 vertical rows above lateral line.

Body everywhere closely compressed, greatest width (at opercles) scarcely half the depth; region

between eyes and nostrils uniformly contracted and compressed to a mer.e keel, snout in front and the

interorbital behind abruptly widened; the interorbital space very deeply channeled, without ridges,

its width but little more than half diameter of eye; occipital region much contracted immediately

behind orbits, upper half of orbital rim prominently elevated and separated from rest of head; nasal

spines small; low preocular, supraocular, and postocular spines present, and a high compressed parieto-

nuchal ridge, consisting of 2 fused spines; occiput with a quadrangular depression a little below level

of interorbital groove, separated from this and other adjacent regions by low ridges; a pair of shallow

cup-like depressions on sides of interorbital space below that portion of supraorbital rim which lies

between supraocular and postocular spines; a small and a large supraocular spine, and one behind

middle of orbit; a wide excavated space intervenes between orbit and subocular ridge, which bears a

series of 4 low spines directed backward; the ridge joins preopercle nearly midway between first and
second preopercular spines, which are short, triangular, equal in length; a shorter third preopercular

spine present, and a slight protuberance representing fourth spine; margin of preorbital with 2 small

lobes, each provided with an indistinct spinous point; head, body, and fins well furnished with cuta-

neous flaps; on head they occupy the usual positions, in connection with nasal tube, supraocular and
preocular spines, lobes of preorbital, and maxillary and mandible; on sides, the largest flaps are along

lateral line, smaller ones being variously scattered; broad flaps are attached to tips of anterior dorsal

spines; smaller flaps and filaments scattered Over dorsal and pectoral fins; mandible -protruding

beyond snout, its tip with a short symphyseal knob; maxillary very broad, reaching a vertical slightly
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behind orbit; teeth very fine, in narrow bands on mandible and vomer, in a broad band in premaxillaries;

palatines toothless; no slit or pore behind fourth arch; gill-rakers scarcely movable, spinous, few in

number.

Dorsal spines compressed, the third much produced beyond the others, the first spine about

equaling the eleventh, the second equaling the seventh; third, fourth, and fifth spines all higher than

the soft rays; membrane from last dorsal ray joining almost entire length of caudal peduncle. Second

and third anal spines about equal, the third appearing longer, the three spines seemingly graduated;

ventrals reaching half-way between vent and front of anal; pectorals to opposite middle of anal base;

upper pectoral ray simple, second to seventh rays forked at tip, the remaining rays simple, thickened,

a little exserted, the ninth ray longest; pectoral not at all procurrent below, the base of the lowest ray

vertically under or a little behind the uppermost ray.

Scales all cycloid, small, somewhat irregularly arranged, completely investing the body; head and

fins wholly naked.

Color in life very brilliant. Head, body, and fins bright vermilion, upper parts of head and body
darkened with olive tint, and with small scattered purplish spots, which are also found on upper half

of pectoral fin; head, lower parts of body, and fins mottled with yellowish white; flaps and tentacles

narrowly edged with bright lemon-yellow; a large blackish blotch below eye, one on opercle and one

at base of pectoral; a conspicuous broad, yellowish white bar on each side of compressed part of rostrum;

three groups of brownish spots along base of dorsal fins; conspicuous white spots on back of tail and

at base of eighth and ninth dorsal spines; a larger blotch below the latter just above lateral line.

Only the type known.

Helicolenus rufescens, new species. Fig. 246.

Type, 105 mm. long, from station 4133, vicinity of Kauai, depth 41 to 165 fathoms; type, No.

51628, U. S. Nat. Mus.

Head 48 hundredths of total length to base of caudal; diameter of orbit 16; width of middle of

interorbital space 5; length of snout 14; length of maxillary 24; depth of body 37; least depth caudax
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peduncle 10; longest (third) dorsal spine 21; eleventh dorsal spine 9; twelfth dorsal spine 13; longest

dorsal ray 17; first anal spine 7; second anal spine 22; third anal spine 15; longest pectoral ray 31;

longest ventral ray 25. D. xii, 9; last ray divided to base; A. in, 5; P. 18. Pores of lateral line 25 or

26; vertical rows of scales above lateral line about 52.

Eye very large, oval, longer than snout; interorbital space very narrow, less than diameter of

pupil, deeply concave; occiput gently concave, without pit or any special depression; occipital and
supraorbital spines forming a single series, all the spines lying in a straight line, or the tympanic

spine very slightly displaced to the side; spines all low but strong; preocular spine separated by a

wide interval from 3 closely approximated over posterior part of eye, these followed by occipital and
nuchal spines; occipital ridge short; two strong suprascapular spines, and 2 or 3 spines in front of

these immediately behind orbit, one of the latter terminating a well-defined ridge; infraorbital ridge

well-defined, bearing 3 low spines, in direct line with the uppermost and strongest preopercular spine,

which bears a smaller one at its base; below this 4 small preopercular spines directed backward, the

second shorter than the third; margin of preorbital hearing 2 strong spines directed downward and
backward; nasal spines small. Short narrow flaps, usually fringed near tips, occur as follows: one

on anterior nasal tube, and one each on preocular, supraocular, and parietal spines, the preorbital

Fig. 216 .—Helicolenus rufescens Gilbert, new species. Type.

spines and the lower 2 preopercular spines; a few simple flaps present along lateral line. Cheeks,

opercles, and occiput covered with ctenoid scales, a few present also on interorbital space; snout,

mouth-parts, and lower side of head scaleless; maxillary reaching a vertical from posterior margin of

pupil; teeth in finely villiform bands on jaws, vomer, and palatines; branchiostegals 7, the inner

extremely delicate, concealed in membrane; pseudobranch ite large; gill-rakers very short, spinous,

only 7 or 8 movable on horizontal limb of anterior arch; a very narrow slit behind fourth gill-arch.

Dorsal spines low and strong, the fin deeply notched between eleventh and twelfth spines; second

anal spine longer and stronger than third or any of the dorsal spines; caudal truncate; ventrals reach-

ing vent, which is separated from front of anal by a distance equaling one-third length of ventral fins;

lower 12 pectoral rays simple, thickened, free at tip, some ,of them produced beyond the upper

branched rays; uppermost 3 or 4 rays likewise simple.

Scales thin, rather weakly ctenoid, those on belly and breast smooth; tubes of lateral line with a

membranous roof.

In .ife, blotched with bright vermilion and pearly white, the white most conspicuous on fins

and in axil of pectorals; some dusky brownish specks and mottlings scattered on body, and on dorsal,

caudal, and pectoral fins, Dining membranes of mouth, gill-cavity, and body cavity white.
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A second smaller specimen (78 mm. long) was taken at station 4074, off north coast of Maui, depth

78 to 85 fathoms. It differs conspicuously in length of the supraorbital tentacle, which extends

beyond the nuchal spines. The pectoral rays are in this young specimen all simple. The species is

closely related to Pontinus spilistius, described from young specimens only. It may well be that adults

of the latter have some of the pectoral rays forked, in which case the species would be referred

to the genus Helicolenus, which is of doubtful validity.

Only 2 specimens obtained.

Pontinus spilistius, new species. Fig. 247.

Type, 90 mm. long, from station 4077, off the north coast of Maui, depth 99 to 106 fathoms; type,

No. 51644, U. S. Nat. Mus.

Head 47 hundredths of total length to base of caudal; diameter of orbit 12; width at middle of

interorbital space 4; length of sno.ut 13; length of maxillary 21; depth of body 36; least depth of

caudal peduncle 11; longest (third) dorsal spine 16; eleventh dorsal spine 8; twelfth dorsal spine 12;

longest dorsal ray 17; first anal spine 6.5; second anal spine 19; third anal spine 15; longest pectoral

ray 31; longest ventral ray 24.5. D. xii, 10, last ray divided to base; A. in, 5, last ray divided; P. 17.

Pores in lateral line 24 or 25; vertical rows of scales above lateral line 55.

Eye shorter than snout, but more than twice width of the narrow, deeply concave interorbital space;

occiput rendered concave by parietal ridges, but without pit or depression; nasal spines small; strong

but low preocular, supraocular, postocular, tympanic, parietal, and nuchal spines, the postocular and

tympanic displaced laterally, not in line with the others; two ridges below tympanic spine, immediately

behind eye, the lower longer and stronger than the upper, and bearing a single strong spine on a level

with the 2 suprascapular spines; opercular spines slender; a sharp ridge from preorbital along suborbitals

to preopercle, joining the latter at base of the upper longest preopercular spine, which bears a smaller

spine near its base; subocular ridge with 3 short backwardly directed spines; in the type, but 2 small

preocular spines can be detected below uppermost spine, but in young specimens 2 more very minute

ones are present, which evidently disappear with age; numbered from above, the latter form the second

and fifth spines of the series; on margin of preorbital are 2 minute spinous points anteriorly, and

a rather strong spine posteriorly; all the cirri are compressed, narrowly lanceolate, with entire edges;

a pair of cirri present on nostril rim and one each at base of the preocular, supraocular, occipital, and

the 2 posterior preorbital spines; a series also accompanies lateral line; maxillary falls short of vertical

from middle of orbit; teeth finely vfiliform, in moderate bands on jaws and vomer, in a long narrow
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band on palatines; branchiostegals 7, the anterior concealed; pseudobranchige large; gill-rakers

clavate, toothed, short, about one-third diameter of pupil, 9 present on horizontal limb of anterior

arch; a narrow slit behind fourth gill-arch; scales on cheeks mostly smooth, those on opercles and
occiput strongly ctenoid; interorbital space, snout, mouth parts, and lower side of head largely naked.

Spinous dorsal very low, rounded, the last spine much longer than the preceding spines; first anal

spine very short, the second longer and stronger than the third, or than any of the dorsal spines; pec-

torals reaching vertical from third anal spine; all the rays simple in the type, the lower thickened,

with projecting tips, the longest rays just below middle of fin; ventral fins extending a little beyond
vent, which is distant from front of anal slightly more than one-third length of ventrals.

Scales moderately ctenoid, those on breast, prepectoral area, and abdomen smooth; tubes forming

lateral line membranous.

Color, reddish, with dusky mottlings along back, and lighter or reddish blotches at base of dorsal

fin; a broad light reddish bar on tail; snout and top of head finely speckled with olive-brown; a"black

spot between seventh and tenth dorsal spines, and small dark spots at base of some of the spines and

rays; two small dark spots dividing base of pectoral fin into thirds; mouth and gill-cavity white.

The species was taken at stations No. 4077, off the north coast of Maui, 99 to 106 fathoms, and

4098, off the north coast of Maui, 95 to 152 fathoms.

Setarches remiger (Gilbert & Cramer).

As in other species of Setarches, the lateral line is a very broad membranous tube overlying the

scales. There are 25 or 26 segments of this tube corresponding to the sensory papillae. In young

specimens all the pectoral rays are simple, but in adults all are forked except the upper 2 and the

lower 5 or 6 rays. The lower undivided rays are somewhat thickened.

The following details correct those given in the original description: Snout much longer than

diameter of orbit; two lower preocular spines smaller than the others, but well developed; width of

dilated end of maxillary contained If in diameter of orbit; a narrow band (or a single series) of minute

teeth along entire length of palatines; ventral fins extending but f distance from their base to vent;

caudal fin truncate, with rounded angles; five heavy pyloric caeca; pseudobranchige well developed.

The species was taken at the following stations: Nos. 3865, Pailolo Cha,nnel, 256 to 283 fathoms;

3867, Pailolo Channel, 284 to 290 fathoms; 3883, Pailolo Channel, 277 to 284 fathoms; 3884, Pailolo

Channel, 284 to 290 fathoms; 3898, Pailolo Channel, 258 to 284 fathoms; 3899, Pailolo Channel, 283 to

284 fathoms; 3925, off the south coast of Oahu, 299 to 323 fathoms; 3942, vicinity of Laysan, 146 to 222

fathoms; 3943, vicinity of Laysan, 100 to 222 fathoms; 3947, vicinity of Laysan, 97 to 199 fathoms;

4058, off the northeast coast of Hawaii, 190 to 195 fathoms; 4082, off the north coast of Maui, 220 to

238 fathoms; 4122, off the southwest coast of Oahu, 192 to 352 fathoms; 4132, vicinity of Kauai, 257 to

312 fathoms.

Scorpxna remigera Gilbert & Cramer, Proo. U. S. Nat. Mus., xix, 1897, 418, pi. XL.

Plectrogenium, new genus.

Related to Sebastosemus, but much more slender, with broad head, the width of which equals the

depth, and with dorsal fin divided to base; second anal spine longer and stronger than third; pectoral

notched,. its upper portion consisting of forked rays, the lower unbranched, some of them elongate, form-

ing a projecting lobe; scales large and strongly ctenoid, covering head and pectoral fins; no occipital

pit; interorbital region flattish; a series of very strong spines along sides of head.

riectrogenium Gilbert, new genus of Scorpxnidx (nanum).

Plectrogenium nanum, new species. Fig. 248.

Type, 70 mm. long, from station 4082, off north coast of Maui, depth 220 to 238 fathoms; type No.

51598, U. S. Nat. Mus.

Length of head 40 hundredths of total length without caudal; depth of head at occiput 22; greatest

width of head (without spines) 26; diameter of eye 15; width of middle of interorbital space 8; length

of snout 10; length of maxillary 12; greatest depth of body 25; least depth of caudal peduncle 9; length

of caudal peduncle from base of last anal ray 27; longest (fourth) dorsal spine 16; second anal spine 16;

third anal spine 12; longest pectoral ray 25; longest ventral ray 22. D. x-ix, 7; A. xri, 5; P. 23. Scales

in lateral line 28 or 29, 2\ series above lateral line, 7 series between lateral line and vent.
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Body elongate, little compressed, width two-thirds depth; upper profile of head rising in a gentle

unbroken curve from snout to dorsal fin; head without pits or depressions; interorbital space wide,

flat or very gently concave; a series of very strong, compressed, backwardly hooked spines along lateral

profile of head, 1 on preorbital, 2 on suborbital stay, and 1 on preopercular margin; a smaller cusp at

anterior base of each larger one, that at base of preopercular spine larger than the others; in front of

the preorbital and the anterior suborbital spines several smaller spinelets; beneath the preorbital spine a

second series of short backwardly hooked spines overlapping maxillary; opercular margin with 2 spines,

the lower terminating a knife-like ridge which bears 2 smaller spines; supraorbital rim not elevated,

bearing a row of strong spines directed outward and backward; within these a pair of curved, diverging,

finely serrulate ridges; occipital ridges very short, with diverging spines; 2 or 3 paroccipital spines; a
strong suprascapular spine; mouth very small, horizontal; mandible included; maxillary narrow,

scarcely reaching vertical from front of pupil; finely villiform teeth in jaws, vomer, and palatines, the

palatine band very narrow, the outer series in premaxillaries a little enlarged; branchiostegals 7, mem-
branes distinct and free; pseudobranchise large; gill-1ami nre much reduced, the posterior filaments of

fourth arch rudimentary; slit behind fourth arch evident; gill-rakers short, unarmed, less than one-

third diameter of pupil, 11 or 12 on horizontal limb of first arch.

Spinous dorsal low, with evenly rounded contour, the fourth spine highest, the tenth very short,

its membrane not joined to the eleventh, which is much longer; twelfth' spine as long as ninth and but

little shorter than soft rays; first anal spine about as long as third, much shorter than second; base of

Fig. 248 .—Plectrogenium nanum Gilbert, new species. Type.

anal equal to that of second dorsal, the 2 fins exactly opposite; upper pectoral rays slender, all but

the upper 2 forked, about 8 of the lower rays simple and a little thickened, some of them produced,

longer than the rays above and below them, but not so long as the longest pectoral rays, which reach

to or a little beyond front of anal; third ventral ray longest, reaching first anal spine; caudal slightly

emarginate.

Scales large, strongly ctenoid, those on head and pectoral fin much reduced in size; lateral line of

normal type, each scale bearing a tube which opens in a pore near margin of scale; no cutaneous canal

overlying the scales, as in Setarches; only mandibles, lips, and gill-membranes scaleless.

Color in life almost uniform rose-red; a dusky streak on membrane behind distal half of each

dorsal spine, and a dusky blotch on middle of soft dorsal, these colors more intense in the young,

where a faint dusky bar may often be detected beneath each dorsal fin, and a narrow streak on middle

of caudal peduncle; mouth, branchial and abdominal cavities whitish.

Bones of head firm and not heavily channeled, the species not evidently adapted for life at

considerable depths. Fifteen specimens -were secured.

Specimens were taken at the following stations: Nos. 3952, vicinity of Laysan, 347 to 351 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; 4132, vicinity of Kauai, 257 to 312 fathoms.
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Taenianotus citrinellus, new species. Plate 81.

Type, 50 mm. long, from station 8849, 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; depth of caudal peduncle 13;

greatest thickness (at opercles) 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;

last dorsal spine 25; first dorsal ray 30; longest dorsal ray 33; last dorsal ray 19; first anal spine 12;

second anal spine 20; third anal spine 23; longest anal ray 28; longest caudal ray 35; longest pectoral

ray 44; longest ventral ray 28. D. xii, 10; A. hi, 6; P. 14; V. i, 5.

Body closely and everywhere about equally compressed; head scarcely wider, with vertical sides;

eye immediately below upper profile; orbital rim elevated; interorbital space gently concave; three

short but strong spines on supraorbital rim, the posterior the longer; two short strong spines on each

side of occiput, one external and a little posterior to the other; two small weak suprascapular spines;

opercle with 2 weak curved and diverging ridges, each ending in a weak spinous point; preopercle

with 2 small triangular spines above angle, and a very small one below; preorbital crossed by 3 low

ridges, which intersect at a common point, one running downward and forward from orbit and parallel

with upper contour of snout, the second forming the anterior continuation of the suborbital ridge,

the third intersecting the second nearly at a right angle, each ridge ending in an inconspicuous spinous

poifit; nasal spines strong, closely approximate; a pair of very large supraorbital flaps reaching,

when depressed, to base of first dorsal spine, each long and narrow, with its margin sparsely fringed;

a large fringed cirrus arising from posterior margin of anterior nostril, which is in a short broad 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 pedunculate 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 vertical

from front of pupil; teeth villiform and very small, in narrow bands in jaws; a few slight asperities on

vomer; palatines toothless; branchiostegal membranes moderately joined across throat, and free from

isthmus; branchiostegal rays 7; pseudobranchise large; gills 31, no slit behind last arch; gill-rakers

represented by small spinous tubercles on ail the arches.

First dorsal 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 second, and the longest

in dorsal fin; twelfth spine a little longer than the eleventh and obviously shorter than the succeeding

ray; membrane from last dorsal ray joining caudal fin so as to include basal third of second ray; first

ray short and entirely included; last dorsal ray cleft to base; anal spines regularly graduated, the

third equaling in length the first dorsal spine; last anal ray cleft to base; pectoral fin long and narrow,

the width of its base about one-third its length, the tips of the longest rays reaching a vertical from

middle 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 less 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 base (better, perhaps, to .be

considered 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 pectoral rays simple.

Scales small, irregular, very thin, scarcely imbricated, their outlines not to be made out until the

skin is dried, appearing cycloid, but each bearing at its free edge a short spine, projecting at an angle

with surface of scale; on sides of head scales are reduced to small scattered prickles; tubes of lateral

line 22 in number bearing no relation to the scales; lateral line straight, oblique, not curved, parallel

with outline of back; no cirri along course of lateral line; basal half of pectoral fin bearing small scales,

each furnished with a .minute prickle.

Color lemon-yellow, clouded with pale brownish; fins darker; dorsal and caudal with reddish

brown tinge; a few minute pearly spots widely scattered on sides 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 Txnianotus have been very insufficiently described and figured. It is by no means
evident that all the specimens listed as Txnianotus triacanthus Lacepede are conspecific. Gunther’s 2

figures (Fische der Siidsee, I, pi. 57, figs. A & B) differ widely in other respects besides color, and
must, if correct, represent more than one species. It is impossible to identify T. citrinellus with any of

these, or with T. garretti Gunther, the latter from the Hawaiian Islands and described from a colored

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 BEMBRM.

Bembradium, new genus.

Related to Parabembras, from which it differs in having much larger scales, a lateral line running

near middle of body (as in Bembras), not parallel with the back, and a short mandible included within

the upper jaw.

Bembradium Gilbert, new genus of Bembridx (roseum ).

Bembradium roseum, new species. Plate 82 .
a

Type, 90 mm. long, from station 3859, Pailolo 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; Y. i, 5; P. 25.

Lateral line 28; 3J 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 dorsal; 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 vomer 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 posterior 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 but 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 each in a spine;

upper rib curving around a thinner semicircular portion of membrane at upper end of opercular flap;

seen from above, this has a pore-like appearance, and functions as does the pore in Callionymus; top

of head with short ridges ending in spines, an occipital pair, one behind each eye, and 2 pairs on

post-temporals; gill-openings widely cleft, the membranes wholly free from each other; gills 34, the

laminse very narrow; a wide slit behind last gill-arch; gill-rakers short but strong, the longest about i

diameter of pupil, decreasing 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 longest, 16 hundredths of

length to base of caudal; base of first dorsal 19; base of second dorsal 30; space between dorsals 2;

first ray of soft dorsal simple, all the other rays forked for distal third or fourth of their length,

a By error labeled Bembradium roseus on plate.
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last ray split to Base; anal base 27 hundredths of length; first 2 anal rays simple, others forked near

tips, the last divided to base; none of the lower pectoral rays modified; some of the upper rays

longest, 24 hundredths of length; lower rays progressively shortened, the base obliquely procurrent;

a few of the longer middle rays forked, but most of them simple; ventral fins inserted slightly in

advance of lower base of pectorals; ventral spine strong, half the length of the third ray, wThich is the

longest, 17 hundredths of length; all ventral rays forked; caudal truncate or slightly rounded, the

rays all forked, except the shortened procurrent rays at upper and lower margins of the fin.

Scales very large, those above lateral line in series parallel with the back
;
scales marked with very

fine concentric lines having their center near the free margin; they have no radiating striae, but

the free margin is densely beset with short spines; scales thus not of the normal type, having the

pectination ctenoid and the concentric rings cycloid, though the center of the rings is again abnormal

in position; scales below lateral line much smaller than those on back, and becoming still smaller

on belly and breast, where their margins are mostly entire; cheeks, opercles, and occiput scaled,

snout and jaws naked; small scales also covering bases of caudal and pectoral fins; lateral line

descending in a curve to middle of sides, which it reaches under middle of soft dorsal.

Color in life, reddish above, over an olive ground; belly whitish; the red color intensified on

cheeks, on opercles, in a blotch under spinous dorsal, one under soft dorsal and one on caudal peduncle;

soft dorsal and caudal barred with red, and translucent, anal and spinous dorsal uniform red; pectorals

marked with irregular red blotches; ventrals silvery, tinged with red.

In the cotype, 86 mm. long, from the same locality, there are 29 scales in the lateral line, and 24

rays in each pectoral fin. No other differences have been detected.

Only 2 specimens secured.

Family PERISTEDIIDiE.

Peristedion Mans Gilbert & Cramer.

Frequently taken in depths of 225 to 350 fathoms, but never in large numbers. The following -

details may be added to the original description: Length of head contained 2.65 to 2.75 times in length.

Of 10 specimens examined as to fin rays, 7 have D. vix, 21, A. 21; 2 specimens have D. vii, 21, A. 22;

1 has D. vii, 22; A. 22. Last dorsal spine attached by membrane to first soft ray, the notch between

the 2 apparently deepest in adults. First 5 or 6 plates -accompanying lateral line forming a short

convex curve above pectorals. Mandibular joint opposite, or slightly in advance of, anterior third

of orbit; spinous plates on mandibular rami compressed, attached by their edge; gill-rakers 4 + 22 in

number, 2 or 3 at either end of series reduced to soft papillae; 8 very short thick pyloric caeca; ovaries

united posteriorly. The stomach contains the remains of small crustaceans, together with much that

is unidentifiable.

Color in life dull reddish, young with much dusky marking, which is especially developed along

margins of plates on head and body Adults nearly uniform clear red. Spinous dorsal black; pectorals

black, narrowly margined with white in young, in adults dusky in distal half only.

In young specimens, the lateral margins of the head show usually 2 projections which disappear

with age, one below anterior border of orbit, the other below posterior b'order; all the spines of the

head are much higher in the young, the interorbital space appearing more deeply concave. Immedi-
ately above the long preopercular spine, there develops usually in older individuals a slender spine

directed upward and backward.

The species was taken at the following stations: Nos. 3839, off the south coast of Molokai, 259 to

266 fathoms; 3867, Pailolo Channel, 284 to 290 fathoms; 3911, off the south coast of Oahu, 334 to 337

fathoms; 3912, off the south coast of Oahu, 310 to 334 fathoms; 3917, off the south coast of Oahu, 294

to 330 fathoms; 3919, off the south coast of Oahu, 220 to 257 fathoms; 3920, off the south coast of

Oahu, 265 to 280 fathoms; 3988, vicinity of Kauai, 165 to 469 fathoms; 4001, vicinity of Kauai, 230 to

277 fathoms; 4085, off the north coast of Maui, 267 to 283 fathoms; 4122, off the southwest coast of

Oahu, 192 to 352 fathoms; 4130, vicinity of Kauai, 283 to 309 fathoms; 4132, vicinity of Kauai, 257 to

312 fathoms; 4134, vicinity of Kauai, 225 to 334 fathoms; 4136, vicinity of Kauai, 294 to 352 fathoms.

Peristedion Hans Gilbert & Cramer, Proc. U. S. Nat. Mus. XIX, 1897, 419, pi. xli, figs. 1, 2.



Gilbert.





FISHES OF HAWAIIAN ISLANDS. 639

Peristedion engyceros (Gunther).

This species has been known hitherto only from the type, which consisted of fragments of a dried

specimen sent from the Hawaiian Islands 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 based upon this

material.

Length of head, measured from front of premaxillaries to opercular margin, 2.5 in length from

front of premaxillaries to base of caudal; depth 5.75; greatest width of head 3.65. D. vn, 20 (rarely

21); A. 20; P. 14 + 2.

The species differs strikingly from P. Ilians in the shape of the rostral processes, which are very

slender, parallel, of nearly equal width throughout; the distance 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 concave, with a median groove, which widens posteriorly; a small

postocular spine, a much stronger spine at end of occipital ridges, and small spines at end of paroccipital

opercular crests; upper orbital rim spinulose along its 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 bya projecting spine, to the base of which runs a vertical ridge from front of eye and an oblique

ridge from middle of lower orbital margin; all the plates of the head minutely prickly; on median 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; premaxillaries protruding beyond mandible 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, when laid back, extending to base of ven-

tral fins; along its anterior margin it bears a series of smaller barbels, mostly arranged in pairs; seven

barbels, similar to these smaller ones, occurring 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-rakers 5 + 16 or 17, the terminal ones represented by papillse; spinous dorsal joined to soft dorsal

at extreme base; pectorals long, reaching fifteenth plate along lateral line, length of upper ray equaling

distance 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 peduncle; behind these 2 movable 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 caudal peduncle bear at the base of the anterior side a short, strong,

straight spine, directed obliquely forward; spines of ventral row of plates obsolescent, perceptible to

the touch, but scarcely visible along course of anal fin; only 2 or 3 of the anterior plates 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 257

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, 55 to 362 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 coast of Oahu, 253 to 282 fathoms; 4132, vicinity of Kauai, 257 to 312 fathoms.

Peristethus engyceros Gunther, Proc. Zool. Soc. Lond. 1871, 663; Gunther, Fische der Siidsee, 168 (text figure).

F.C.B.1903, Pt. 2—5
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Family HOPLICHTHYIIbE.

Hoplich.th.ys citrinus, new species. Fig. 249.

Type, a male, 175 mm. long, from Albatross station 3859, Pailolo Channel, depth 138 fathoms;

No. 51610, U. S. Nat. Mus.

Very close to H. langsdorfii Cuvier & Valenciennes, from Japan, agreeing with that species in

general proportions and in number of plates and fin rays. It differs in coloration, in the production

of larger spinous lobes along lateral contour of head, in certain minor differences in the sculpturing of

the lateral plates and the bones of the head, and in the shape of the fins.

Length of head 32 hundreths of total length without caudal; greatest width of head, at base of

spinous ridges 22; depth of head 9; diameter of orbit 8; interorbital width 1.7; length of snout 11;

length of maxillary 12; length of first dorsal spine 21; length of second dorsal ray 46; longest pectoral

ray 22; longest ventral ray 12.5. D. vi-15; A. 17; P. 13 + 3; V. i, 5. Lateral plates 27.

Head greatly flattened; snout wide, spatulate, its longitudinal profile concave; lateral profile of

head formed by a sharp dentigerous ridge, divided into 4 well-marked lobes: a preorbital lobe, a short

lobe below front of eye, a greatly expanded rounded lobe below cheeks, and a fourth lobe constituting

lower margin of opercle and ending in the very long curved preopercular spine; in H. langsdorfii the

lobes are much less expanded and convex, this being especially noticeable in the one on the cheeks,

between which and the preopercular lobe is but an inconspicuous notch.

Interorbital space very narrow, channeled, the margins minutely denticulate; minutely toothed

areas and ridges on snout, cheeks, opercular bones, and occiput; these regions somewhat less rough

Fig. 249 .—Hoplichthys citrinus Gilbert, new species. Type

than in langsdorfii ana the toothed area on the prefrontal wider; a short series of spinelets on inter-

opercle, behind angle of mouth, and others on lower side of preorbital; opercle marked by 5 to 8

rough striae, which diverge from the upper anterior angle; the strongest of these ribs ends in the long

opercular spine; a short strong humeral spine present; broad bands of minute villiforin teeth on jaws,

vomer and palatines; lower jaw shorter than upper, everywhere included; maxillary extending back-

ward to a vertical which intersects orbit midway between front of orbit and front of pupil; gills very

small, laminae extraordinarily short, scarcely longer than the transverse diameter of gill-arch; a single

series of filaments on inner arch, which has no slit behind it; 10 or 12 short gill-rakers on horizontal

limb of outer arch; pseudobranchiae well developed; branchiostegal rays 7, the membranes broadly

united below to isthmus, without free fold; lower ends of gill openings separated by a distance equal-

ing 0.15 length of head; by the great production of the opercular flap, the upper end of the gill-slit

appears as a small round pore on the upper aspect of the greatly flattened head, resembling the

branchial pore in Callionymus, but this pore is simply the upper end of the wide slit.

Dorsal fins greatly elevated in the males, as is also the case in H. langsdorfii, but the details in the

2 species are widely different. In H. citrinus, the first dorsal spine is produced and filamentous,

sometimes extending well beyond origin of soft dorsal, the upper margin of the fin deeply concave;

some or all of the first 4 rays of soft dorsal are still more produced and filamentous, one or more of

them in extreme cases reaching, when declined, beyond base of fin; the succeeding rays are entirely
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included in the membrane and are equal in height, their length half that of head; a few of the poste-

rior rays are shortened; last dorsal and last anal rays are cleft to the base; except the modified pectoral

rays and a few at base of caudal lobes, all rays are forked, those of the anal fin near extreme tip only;

in males of II. langsdorfii, there are no filamentous or free rays; the spinous dorsal has a convex out-

line, and some of the middle rays of the soft dorsal are the highest in the fin; anal rays not specially

produced in males of either species; in II. citrinus, the caudal is truncate or slightly concave, this being

more marked in males, where the lower caudal rays are a little longer than the upper. In langsdorfii,

the caudal is convexly rounded in both sexes; the lower 3 (or rarely 4) pectoral rays are simple, thick-

ened and longer than the rays immediately above them; they are largely free, being joined to one

another and to the rest of the fin by a very low membrane at extreme base. They resemble strikingly

the free pectoral rays of Trigla. The ventral fins are subjugular in position, their insertion being in

advance of pectorals; they contain 5 branched rays in addition to the spine, the inner ray the longest,

the others progressively shortened. Cuvier and Valenciennes have erroneously figured the ventrals

as rounded in H. langsdorfii.

The fin rays are very constant in this species. We have found but 2 variations from the normal

formula, the dorsal spines numbering but 5 in one specimen, the free pectoral rays increased to 4 on

one side of another specimen.

The body is naked, with the exception of the series of lateral plates, which agree in structure and
in number with those of H. langsdorfii. These plates are placed obliquely antero-posteriorly, the

anterior upper portion nearly horizontal, its surface roughened by from 2 to 5 minutely denticulated

ridges, the lower posterior part vertical and smooth. At the angle each of these plates is provided with

a very strong spine directed backward. In this species and in langsdorfii a minute concealed spinous

point can be detected below and behind the strong spine, but in no specimen have we seen the pair of

equally strong spines figured by both Cuvier and Valenciennes and by Temminck and Schlegel, as

characteristic of langsdorfii. The pores of the lateral line occur below the spinous crest in the soft

intervals between the vertical laminae. The plates are always 27 in number in both species.

Color in life very bright lemon-yellow or olive-yellow on all upper parts, including fins, white or

silvery below, the boundary between the 2 colors coarsely freckled with brown spots, which cover

also more or less of the back; faint traces of 4 dark cross-bars on back, seldom evident except in the

young; soft dorsal translucent, with many round yellowish green spots; a basal series larger than the

others, with each spot nearly half as large as pupil
;
a large black blotch at base of posterior dorsal spines;

anal fin with a terminal orange band, but without black margin
;
upper margin of spinous dorsal orange;

caudal with some orange, its base and terminal portion dusky. In one very young specimen, 95 mm.
long, there is a broad black bar through the middle of the spinous dorsal; five dusky cross-bars are

evident: 3 wide bars opposite spinous dorsal, middle of soft dorsal and end of soft dorsal, respectively,

and 2 narrow bands, intermediate in position between the wide bars; there is also a very narrow sub-

terminal dark line on the anal fin, similar to but fainter than that characteristic of adult specimens of

langsdorfii. In no other specimen of citrinus is there a trace of the anal band.

In the stomach of one specimen were found remains of crabs and fishes. The specimens of H.

langsdorfii with which we have compared citrinus were dredged by the Albatross May 11, 1900, at

station 3717, off Hondo Island, Japan, at a depth of 75 to 100 fathoms. A specimen of the same
species is at hand from Kagoshima. These differ somewhat from current descriptions and figures of

langsdorfii, but probably belong to that species.

Specimens were taken at the following stations during the Hawaiian investigations: Nos. 3858,

Pailolo Channel, 128 to 138 fathoms; 3859, Pailolo Channel, 138 to 140 fathoms; 3957, near Laysan
Island, 173 to 220 fathoms; 3965, near Laysan Island, 116 to 147 fathoms; 4079, off the northeast coast

of Maui, 143 to 178 fathoms; 4080, off the northeast coast of Maui, 178 to 202 fathoms; 4081, off the

northeast coast of Maui, 202 to 220 fathoms; 4103, Pailolo Channel, 132 to 141 fathoms; 4114, off the

northwest coast of Oahu, 154 to 195 fathoms; 4120, off the northwest coast of Oahu, 167 to 216 fathoms.
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Hoplichthys platophrys, new species. Fig. 250.

Type, a specimen 70 mm. long, from station 3952, near Laysan Island, depth 351 fathoms; type,

No. 51620, U. S. Nat. Mus.

Differing from other known species of Hoplichthys in the small eye, wide interorbital space, the

more complete union by membrane of the modified lower pectoral rays, and the weaker spines on
head and lateral plates.

Head 37 hundredths of total length Avithout caudal; greatest width of head, at base of spine-

bearing ridges 28; diameter of eye 7; interorbital width 5; length of snout 13; length of maxillary 15.

D. vi-15; A. 18; P. 13+3; V. i, 5. Plates 27.

Snout somewhat broader and more squarely truncate than in II. citrinus
;
eye very small; inter-

orbital space much wider. The general spination of head agrees with H. citrinus, but the type is too

young for a determination of details; spines along suborbital ridge, as well as those elsewhere on head,

smaller than in citrinus, and not forming expanded lobes as in that species; mouth similar, with lower

jaAV shorter, the maxillary reaching a little past front of orbit; teeth very minute, but distinguishable

in very narrow bands on jaws, vomer and palatines; branchiostegals 7.

The structure of the fins is wholly like that of II. citrinus, except that the lower 3 pectoral rays

are joined by membrane to one another and to the rest of the fin for more than half the length of

the rays. In our smallest citrinus, 96 mm. long, there is no approach to this condition.

The plates agree in number and structure with the other species of the genus. There is a strong

spine at the angle of each plate, with a small concealed one below and in front; the upper half of each

plate contains a single denticulate ridge running downward and backward, the lowermost tooth on the

ridge longer than the others. Young citrinus have also a single spinous ridge on upper half of each

plate, the number of ridges increasing with age.

Color in spirits, light olive, without white or silvery pigment; 3 broad and 2 narrow bars on back,

as in young of citrinus and in adults of langsdorfii. In platophrys, the bars below soft dorsal end each

in a black blotch, below lateral plates. Head with some dusky markings above, and 3 small black

spots below suborbital ridge; pectoral with dusky mottlings; spinous dorsal with a broad black bar

occupying all but base of anterior rays, and a narrow white margin; soft dorsal Avith a dusky spot near

base of each ray, and a dusky subterminal band; anal with a wide black submarginal band, edged

with white; caudal with a dusky terminal band.

Only the type known.

Family PTEROPSARID^.

Osurus schauinslandi (Steindachner).

Several specimens, mostly immature, were dredged in depths of 14 to 90 fathoms* Young speci-

mens are more uniformly colored than adults, have the caudal emarginate but not deeply forked and

the lobes not produced; the ventral fins are greatly produced, much longer than in adults, reaching

base of fourth or fifth anal ray. In adults, the ventrals fail to reach origin of anal.
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The species was 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 230 fathoms; 4024, vicinity of Kauai, 24 to 43

fathoms; 4034, Penguin Bank, south coast of Oahu, 14 to 28 fathoms; 4073, off the north coast of Maui,

69 to 78 fathoms; 4075, off the north coast of Maui, 49 to 57 fathoms; 4128, vicinity of Kauai, 68 to 90

fathoms; 4158, vicinity of Bird Island, 20 to 30 fathoms.

Parapercis pterostigma Jenkins, Bull. U. S. Fish Com. for 1899 (1901), 402.

Neopercis roseoviridis, new species. Plate 83.

Type, 71 mm. long, from 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. multifasciata Doderlein, from Japan, differing most conspicuously in the

much larger eye and in the color.

Head 30 hundredths of total length, without caudal; depth 19; depth of caudal peduncle 9; maxil-

lary 11; snout 7; eye 12; interorbital width 2. D. v-23; A. 20; P. 19 or 20. Lateral line with 55 pores

(60 oblique rows running downward and backward above it); 21 scales in a cross-series from front of

anal fin.

Head wide and much depressed at occiput; snout short and rounded; mouth oblique, maxillary

reaching vertical from front of pupil; narrow band of villiform teeth in upper jaw, the outer series

enlarged, especially anteriorly; lower jaw with a narrow band of villiform teeth anteriorly, which
tapers laterally to a single series of larger teeth; a short series of enlarged teeth in a straight line in

front of symphyseal part of mandibular band
;
a single series on vomer and palatines; a single strong

opercular spine, head otherwise unarmed; gill-membranes broadly joined across throat, with a poste-

rior free margin; branchiostegal rays 6, as in multifasciata.

Dorsal spines regularly graduated, the fourth and longest spine united fully by membrane to first

soft ray; last dorsal ray reaching caudal base when declined; pectorals reaching vertical from first anal

ray, ventrals to base of third anal ray; caudal gently convex.

Scales ctenoid, except on breast and abdomen; present on cheeks and opercles, but lacking on rest

of head; lateral line convexly curved in its anterior portion, reaching axis of body at about middle of

trunk.

Ground color light rose above, crossed by 5 pairs of broad, brownish green bars, a single narrower

dark bar across the nape; these bars correspond in position with the much narrower black bars of mul-

tifasdatus ;
no black spot at base of caudal; spinous dorsal largely black; three ill-defined cross-bars on

median caudal rays; fins otherwise unmarked.

A cotype from the same station is 62 mm. long, and has the dorsal iv-23; anal 20; pectoral 19 or

20; scales in lateral line 57. Only 2 specimens obtained.

N. multifasciata is described and figured as having 5 dorsal spines. In 6 specimens examined, 4

have 4 spines, 2 have 5 spines.

Bembrops filifera, new species. Plate 84.

Type, a male, 223 mm. long, from station 4080, off the northeast coast Maui, depth 178 to 202

fathoms; type, No. 51613, U. S. Nat. Mus.

Differing from B. cciudimacula Steindachner in the much smaller scales, and from all known species

in the filamentous first dorsal 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. D. vi-14; A. 18; P. 26 and 27;

V. i, 5. Scales in lateral line 64 or 65, 6J between lateral line and anterior dorsal rays.

Snout very long, depressed, spatulate, longitudinal, concave, resembling a duck's beak; mandible

very projecting, dentigerous area at tip protruding above upper profile of snout; cleft of mouth a little

oblique; maxillary reaching a vertical little in advance of pupil, and bearing at tip a long narrowly

triangular fleshy flap; teeth villiform, everywhere in bands, inner teeth always longer, curved, readily

depressible; premaxillary bands greatly widened anteriorly, a wide naked area separating them
mesially; teeth also continued around on exposed surface of premaxillaries, and visible from

above; vomerine patch divided into 2 portions by a naked mesial furrow, the very long narrow pala-
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tine bands abutting against the posterior end of each lateral half; posterior nostril a roundish or oblong

pore in middle of length of snout; anterior nostril a round pore in a short tube, which is prolonged at

the inner side to form a flap, and is separated from posterior nostril by \ length of snout; the narrow

interorbital width gently concave; gill-membranes separate, the right side overlapping, the anterior

end of gill-slit well in advance of eye; branchiostegal rays 7; large pseudobranchise present; gills 4;

posterior series of filaments on fourth arch shortened; a wide slit behind fourth arch; gill-rakers

slender, toothed, 13 in number on horizontal limb of outer arch, the longest one-fourth diameter of

eye; angle of preopercle with 2 closely apposed short spines, the angle projecting, the margin above

angle concave. As in other species, there are 2 opercular spines and one subopercular spine, the latter

and the upper opercular spine of equal length, the lower opercular spine shorter; a single strong

suprascapular spine above origin of lateral line; the 5 anterior scales of lateral line bear each a strong

median crest on the summit of the tube, but are not armed with spines.

Origin of spinous dorsal above tip of opercular flap, its distance from tip of snout 38 hundredths

of length to base of caudal
;
spines very slender and flexible, the anterior produced far beyond outline

of fin, forming a filament which extends to base of third ray of soft dorsal and is 19 hundredths of the

length; second spine (13 hundredths) when declined reaching tips of last 2 spines, and well separated

from first dorsal ray; third and fourth spines, when declined, failing to reach tips of last spines; out-

line of fin slightly concave; first ray of soft dorsal longest (12 hundredths), and forked at tip as are all

succeeding rays; last ray cleft to base; distance (6.5 hundredths) between last dorsal spine and first

soft ray is two-fifths occupied by the membrane from the spine; anal fin beginning slightly before dor-

sal and ending slightly behind it, all the rays simple except the last, which is cleft to base; caudal

gently rounded; middle pectoral rays longest (19 hundredths), their tips reaching vertical from second

dorsal ray; ventral spine (6.5 hundredths) strong and curved, well separated from adjoining ray by
movable membrane; fourth ventral ray longest (14.5 hundredths), reaching half the distance from its

base to second anal ray.

Scales caducous and lost over the greater part of the head and body, most persistent along lateral

line; they are thickly beset with short spines on margins, their exposed surfaces marked with fine con-

centric lines, which center near the free margin of the scale; scales smooth on breast and abdomen and

along base of anal; their character on head can not be determined; a single series of scales on proximal

part of dentary, one series on maxillary; the gular and gill membranes, and a narrow median tract on
anterior half of snout naked; rest of head closely scaled.

Lateral line first curved upward toward origin of spinous dorsal, then gently decurrent, reaching

its lower level opposite fourth anal ray; 5 or 6 scales between lateral line and front of soft dorsal; 4

scales between lateral line and middle of anal base; 9 series of scales between occiput and first dorsal

spine.

Color in spirits, light olive brown on body, grayish on occiput, snout and opercles; upper part of

eye black; iris margined with green in front and behind; a golden-green spot on anterior part of pre-

opercle, a fainter one on the flap; very faintly marked greenish yellow blotches on back opposite third

dorsal spine, third dorsal ray, and ninth dorsal ray; on lower half of side 9 conspicuous purplish dusky
bands, narrower than the interspaces, running obliquely downward and forward, and reaching to or

almost to base of anal; two of these bands are in front of anal fin, and do not reach midventral line;

on dorsal half of body, these bars become obscure and the pattern is not evident; 2 or 3 of them,

under soft dorsal, fork just above the lateral line, the branches diverging widely and reaching base of

dorsal; anterior half of spinous dorsal black; soft dorsal with a vertical blackish streak lengthwise of

distal half of each interradial membrane, becoming more intense toward margin of fin; tips of rays

white; anal uniformly dusky; middle caudal rays whitish, dusky toward margin, with narrow whitish

tips, the upper and lower rays dusky; a poorly defined small black spot on basal portion of some of the

upper rays; pectorals dusky with lighter base and margin; ventral membrane blackish in distal por-

tion, the rays white.

In the cotype, 53 mm. long, from station 4079, northeast coast of Maui, depth 143 to 178 fathoms,

the fin rays are as follows: Dorsal vi-15; anal 17; pectoral 27; ventral i, 5; scales 59 to 62. In this

immature specimen, the first dorsal spine scarcely protrudes beyond the other spines, the bars are

confined to a series of short blotches along lateral line, and the black spot near base of upper caudal

rays is very intense and conspicuous, oblong-oval, and ocellated with whitish; peritoneum jet-black.

Two specimens obtained.
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Chrionema, new genus.

Most closely allied to Bembrops, from which it differs only in the absence of a fleshy flap on the

maxillary. From Pteropsaron it differs in the ctenoid scales, the low lateral line, and the absence of

the pair of strong spines pointing forward at tip of snout. The scales of the lateral line are unmodified,

while in Pteropsaron each scale of the lateral line has its free margin produced into from 1 to 3 acute

lobes.

Chrionema Gilbert, new genus of Pteropsaridx {clvryseres)

.

Chrionema chryseres, new species. Plate 85.

Type, a female, 206 mm. long, from station 3813, off south coast Oahu Island, depth 264 to 183

fathoms; type, No. 51655, U. S. Nat. Mus.

Head 36 hundredths of total length (caudal excluded)
;
snout 11; eye 10; maxillary (from tip of

upper jaw) 15; interorbital width 1.5; greatest depth of body 15; least depth of caudal peduncle 5.5.

D. vi-16; A. 24; P. 22, 23; V. i, 5. Scales in lateral line 76 on one side, 72 on the other; 12 scales in a

vertical series between lateral line and front of soft dorsal.

Snout depressed and spatulate, but its median longitudinal profile not concave; interorbital space

narrow, the margins slightly raised; mandible projecting, mandibular band of teeth fitting wholly out-

side premaxillary band anteriorly
;
maxillary nearly horizontal, extending beyond anterior third of eye,

without barbel or fleshy flap at tip; teeth villiform, in bands in jaws, and on vomer and palatines; pre-

maxillary band becoming very wide anteriorly, its teeth, especially those in posterior part of band, longer,

curved, and readily depressible; posterior teeth of mandibular band, and some on vomer and palatines

likewise longer, curved, and depressible, the 2 halves of the vomerine band in connection across median
line, forming the usual V-shaped figure; palatine bands continued farther forward than usual, so that

their anterior ends overlap and lie along outer sides of posterior third of each lateral half of vomerine

band; anterior nostril a rounded pore with slightly raised margin, the posterior a horizontal slit; dis-

tance separating nostrils about equal to that between posterior nostril and front of eye; gill-membranes

separate, not joined to isthmus; anterior end of gill-slit in advance of tip of maxillary; gills 4; posterior

series of filaments on fourth arch about half length of others; a wide slit behind fourth gill-arch; gill-

rakers slender, toothed, one-tenth diameter of eye, 14 on horizontal limb of outer arch; pseudobranchise

large; branchiostegals 7; a short strong spine at angle of preopercle, with 1 or 2 obscure spinous points

above and below it; opercle ending in 2 sharp spines, the upper of which is much the longer; subopercle

ending in a similar spine, which ends at about the same vertical as the upper opercular spine; no other

spines or serrations on head; opercular membrane greatly produced beyond the spines, forming a

scaly flap which extends beyond base of pectorals; 2 short strong “humeral” spines just above origin

of lateral line; anterior scales of lateral line not spinous, as in Bembrops platyrhynchus.

Origin of spinous dorsal just behind head, its distance from tip of snout 38 hundredths of total

length without caudal; spines very slender and flexible, the second the longest, 12 hundredths of the

length, the third and subsequent spines regularly shortened; distance from base of last dorsal spine to

first soft ray slightly more than half diameter of eye, but the membrane joining last spine to back

extending for half this distance; there are thus but 2 free scales between the fins; first ray of soft

dorsal the longest (14 hundredths), the others rapidly shortened, only the first ray simple, the last ray

forked to the base; anal fin beginning in advance of soft dorsal and terminating behind its end, all the

rays simple, except the last, which is forked to the base; caudal fin gently rounded; longest pectoral

rays (17 hundredths) below middle of fin, those above, and especially those below the longest rapidly

shortened; ventrals inserted far in advance of pectorals, vertically below preopercular angle, the third

ray the longest (15 hundredths); upper 2 pectoral rays and sometimes the lowermost rays simple,

the others and all the ventral rays forked.

Scales small, closely adherent, rough-ctenoid, except those on breast, which are smooth; they

completely invest body, cheeks and opercles, occiput, interorbital region, and a narrow median area

on basal third of snout; the remainder of snout, the mouth parts, and the whole under side of head
naked; 8 series of scales are crossed by a line from preopercular angle to below middle of orbit; scales

extending well on bases of pectoral and caudal fins; lateral line beginning above opercular flap, strongly

declined from its origin until it approaches anterior part of anal fin, from the base of which it is sepa-

rated by only 5 or 6 scales; it then runs parallel with the anal base, and regains axial line only at base
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of caudal fin; scales of lateral line wholly like the others, none of them bearing spines; longitudinal

rows of scales Converging slightly toward the back.

Color in life, olivaceous above, finely mottled with darker brown; 4 large dusky blotches on
and below middle of sides, the last at base of lower half of caudal; smaller dark blotches occur in the

lighter interspaces; top of head dusky, darker areas on cheeks, on anterior and upper parts of opercles,

and on lips; a number of bright golden-yellow spots on upper parts; 1 on median line of occiput,

1 on anterior part of opercle, 1 on opercular flap, and 1 at origin of lateral line; the remainder are

mostly arranged in cross-series on the back, and are associated with faint darker bars, which are located

at origin of dorsal, under fifth dorsal spine, under fourth and tenth dorsal rays, and just behind last

dorsal ray; the yellow spots constituting these bands seem arranged in 2 longitudinal series, 1 on each

side along dorsal profile, the other on the level of opercular flap; in the latter series occur some faintly

marked spots intermediate between the cross-bands already indicated
;
lower parts of head and body

uniformly whitish; peritoneum blackish.

Only the type obtained.

Chrionema squamiceps, new species. Plate 86.

Type, 61 mm. long, from station 4098, off north coast Maui Island, depth 95 to 152 fathoms; type,

No. 51635, U. S. Nat. Mus.

Differing from C. chryseres in the much more complete squamation of head, in the shorter anal fin,

and in coloration.

Head 35 hundredths of total length (without caudal); snout 9; eye 12; maxillary 13; interorbital

width 2.3; greatest depth 14; least depth of caudal peduncle 5.5. D. vi-16; A. 18; P. 23; V. i, 5.

Scales in lateral line 67 and 69 on the 2 sides; 10 iii a subvertical series between lateral line and front

of soft dorsal.

Snout short, flattened, longitudinally slightly concave; interorbital space narrow, transversely

convex; mandible protruding anteriorly; teeth small, depressible, present, on jaws, vomer, and pala-

tines, in narrow bands except on front of premaxillaries where' they form a wide patch; vomerine band

not interrupted mesially
;
palatine patches not overlapping vomer, but lying somewhat laterally at their

anterior ends; maxillary reaching vertical from front of pupil or slightly behind that point, its tip with-

out barbel or fleshy flap; nostrils well separated, the anterior round, the posterior a horizontal slit; gill-

membranes wholly separate, the left overlapping; branchiostegal rays 7; gills 4, a slit behind last arch;

pseudobranchige large; gill-rakers longer and more numerous than in C. chryseres, one-fourth the size

of the large eye, 18 in number on horizontal limb of outer arch; angle of preopercle with 1 or 2 incon-

spicuous short spines; opercle with 2 spines, subopercle with 1, the lower opercular spine shorter than

the other two; 2 short “humeral” spines, as in the preceding species.

Distance of spinous dorsal from tip of snout (36 hundreths of length) slightly greater than length

of head; first spine the longest (15 hundreths), the last 2 more rapidly shortened than the rest, making

upper outline of fin rounded; spines very slender and flexible, the first reaching origin of second

dorsal, when depressed; 3 free scales on median line between fins, 5 scales from base of last spine

to first soft ray; first and all succeeding dorsal rays branched, the last forked to the base, the first ray

longest (15 hundredths)
;
last anal ray forked to base, the others simple; base of anal 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. chryseres.

Scales slightly larger than in chryseres, adherent, everywhere rough-ctenoid, except on breaatj as

in chryseres, all the scales are marked with concentric rings and have no radiating ridges; head entirely

scaled, except a narrow area on median line near tip of snout, the scaled portions including the

preorbital, maxillary, gular membrane, mandibles, and entire lower side of head, except apparently

the branchiostegal membranes; 6 series of scales between eye and preopercular angle; lateral line

descending at first in a strongly convex curve to upper axil of pectorals, thence concavely to opposite

anal fin; it runs parallel with the anal, separated from its base by 6 scales, and reaches axis of body

only at extreme base of caudal; anterior scales of lateral line not spinous.

Ground color light olive, whitish below, a series of 3 large V-shaped blotches on and below middle

of side, with a smaller spot in the middle of each interspace; a black bar at base of caudal; three

dark bars, 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, and one near end of soft

dorsal; a black blotch on opercular flap and a vertical one at its anterior margin; a black dot at base of

each anal ray, and some dusky shading on caudal and pectorals; fins otherwise unmarked.

Only the type obtained.

Pteropsaron incisum, new species. Plate 87.

Type, 52 mm. long, from station 3957, off Laysan Island, depth 173 to '220 fathoms; type, No.

51621, U. S. Nat. Mus.

Apparently very near P. verecundum Jordan & Snyder, from Japan (Proc. U. S. Nat. Mus.,

XXIY, 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 vomer
toothed, whereas P. verecundum is said to have it naked; but this is probably an error of observation,

as teeth are present also on the vomer of P. evolans Jordan & Snyder, in which they are likewise said

to be wanting.

Head 35 hundredths of the total length without caudal; depth 12; least depth of caudal peduncle

5; length of snout 9; length of maxillary 15; eye 11; interorbital width 1; distance from tip of snout

to origin of spinous dorsal 40; distance from base of last dorsal spine to origin of soft dorsal 8; base

of second 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 at front of secoqd dorsal 2.

Form elongate, widest at opercles; head not conspicuously flattened above; snout short, acute,

narrowly triangular as seen from above; lower profile of head rising toward tip of snout more than

upper profile descends; mouth oblique, slightly narrowing posteriorly, where it is on lower side of

head; maxillary reaching vertical from middle of eye; mandible everywhere included within premax-
illaries; teeth all villiform, arranged in very narrow bands in jaws; roof of mouth containing a deep

longitudinal mesial groove into which fits the long narrow tongue; at its anterior end the tongue

becomes suddenly dilated to form a disk-shaped process which in the closed mouth lies against the

vomer; median and anterior portion of vomer toothless, but each lateral portion with a small patch of

villiform teeth; vomerine teeth and groove as here described, also present in P. evolans; we have not

been able to examine P. verecundum in this respect; premaxillaries very protractile; premaxillary

spines extending to slightly behind front of eyes; each preorbital ends anteriorly in a strong spine

directed forward, the tip of snout between the 2 spines deeply notched behind the mesial portion of

the premaxillaries; the tip of snout is notched and spinous also in P. verecundum and in P. evolans;

opercles slightly thickened along upper margin, terminating in a very short weak spine; bones of

head otherwise unarmed; opercular membrane notched posteriorly, the portion above the notch form-

ing a broadly rounded lobe with fimbriate margin, that below the notch produced to a point opposite

middle of pectoral base; below this point, the margin entire or obscurely serrulate; branchiostegals 7,

the membranes not united across throat; gill-slits continued forward to below middle of eye; gills 31,

the laminae exceedingly narrow; gill-rakers represented by tubercles only, 10 of these on horizontal

limb of outer arch; pseudobranchiae developed.

Four dorsal spines closely crowded at base, as in verecundum; fin largely jet-black, but the first

spine produced into a white filamentous tip which extends well beyond tips of other spines and
four-fifths the distance from its base to origin of second dorsal when the fin is declined; anal originat-

ing below first ray of soft dorsal, and extending beyond its last ray; caudal rounded; ventrals narrow,

not widely separated, inserted well in advance of pectorals and longer than pectorals; the third and
fourth ventral rays equal, extending to base of fourth anal ray; ventral spine very short, as in

verecundum.

Scales 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 similar in P. evolans. Opercles and
occiput scaled, but snout; preorbitals, cheeks, and lower side of head naked.

In spirits, the color is light grayish or brownish above, without trace of darker bars; opercles and
lower side of head, ventrals, and anal with much heavy white pigment; spinous dorsal black, with

white filamentous tip to first spine; other fins unmarked. In life, the middle of the side was marked
with 4 oblong, bright, yellowish green spots.

Taken at the following stations: Nos. 3957, vicinity of Laysan, 173 to 220 fathoms; 3958, vicinity

of Laysan, 173 to 182 fathoms; 3966, vicinity of Laysan, 116 to 168 fathoms.



648 BULLETIN OF THE UNITED STATES, FISH COMMISSION.

Family CHAMPSODONTIDiE.

Champsodon fimbriatus, new species. Plate 88.

Type, a female 80 mm. long, from station 4101, Pailolo Channel, depth 122 to 143 fathoms; type,

No. 51629, U. S. Nat. Mus.

Differing from Champsodon vorax Gunther (Shore Fishes, Challenger, 43, 52, pi. 23, fig. A) in the

much deeper body and the shorter spinous dorsal.

Head 29 hundredths of total length, without caudal; depth 23 (19 in vorax)-, least depth of caudal

peduncle5.5; length of maxillary 19; snout 9; eye 5.5; interorbital width 3.5; distance from tip of snout

to origin of dorsal 37 ;
distance between origins of first and second dorsals 12. (In C. vorax, distance from

tip of snout to origin of spinous dorsal 31 hundredths of length; distance between origins of dorsals

16). D. iv-19; A. 17; P. 14; V. i, 5.

Top of head flat between the ridges, which are roughened and entirely similar to those in vorax.

Mandible projecting much at tip, but laterally included; premaxillaries with a double notch anteriorly

to receive mandibular tip; a short filament on upper part of eye-ball, and a smaller broader process

behind it, this process lacking in vorax; process on anterior margin of preorbital bearing 2 more or less

diverging sharp spines, not 3 as in vorax. Spine at angle of preopercle similar, long, compressed at

base and curved; two shorter spines directed downward and forward on horizontal limb, and some

irregular serrulations on vertical limb of preopercle; opercle without spine, very thin and flexible,

striate, with a wide membranous margin which is much more coarsely fringed than in vorax; teeth

similar, but more slender and less curved; but 2 or 3 small teeth directed backward on each side

of head of vomer, these working directly against 2 small patches of similar teeth on the basibranchials

of the fourth arch; no tongue present; a wide slit behind the fourth gill-arch; pseudobranchise present;

gill-rakers 2 + 12 on first arch; gill-membranes not united; anterior end of gill-slits vertically below

nostrils; branchiostegals 7.

First dorsal shorter than in C. vorax and more posteriorly inserted; also less widely separated from

soft dorsal; spines usually 4 in number (4 in 10 specimens, 5 in 5 specimens counted), while in vorax

they are usually 5, rarely 6. Pectorals very slender and short, with very fine rays, their length

equaling that of snout and half eye; ventrals with the fourth ray longest, reaching anus; caudal widely

forked; all the dorsal rays save the first are once forked near the tip, the branches not divergent, the

last ray cleft to base; anal rays similar to those of dorsal.

Scales a little coarser than in vorax; each scale subcircular, attached centrally, elevated above the

general surface, the margins free; posterior margin of each side with from 3 to 6 strong spines, of which

the central ones are the longest; scales closely adherent, and completely investing head and body;

the breast and belly, the opercle,s, except only the thin membranous margin, the cheeks, snout and

top of head, the maxillary, premaxillary and mandible and the gular membrane, all closely covered;

two lateral lines present on side, a line on each side of occiput running backward along base of spinous

dorsal, numerous lines on head, and many cross lines above the upper lateral line and below the

lower. Sensory organs are lodged in small freely-projecting papillae, which project among the scales.

Color dusky brownish on back with 3 faint broad dark cross-bars; sides and below silvery, the

sides speckled with brownish; fins all whitish, Unmarked.

Many specimens were obtained at station 4101, but the species was not obtained elsewhere. In 15

specimens examined, the dorsal and anal fin counts are as follows: Dorsal iv-18, anal 16, 1 specimen;

iv-18, anal 17, 1 specimen; iv-19, anal 17, 3 specimens; iv-19, anal 18, 1 specimen; iv-20, anal 17, 2

specimens; iv-20, anal 18, 2 specimens; v-19, anal 16, 1 specimen; v-19, anal 17, 1 specimen; v-20,

anal 18, 3 specimens.

Family CALLIONYMIDvE.

Callionymus cseruleonotatus, new species. Plate 89.

Type, 86 mm. long, 49 mm. to base of caudal, from station 4066, off east coast of Maui, depth 49

to 176 fathoms; type, No. 51603, U. S. Nat. Mus.

Length of head (measured to opercular margin) 31 hundredths of total length without caudal;

depth 12; width at base of pectorals 17; length of snout 9; diameter of eye 9; length of maxillary 10;

distance between branchial pores 9; distance from tip of snout to first dorsal -spine 28; length of first
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dorsal spine 25; distance between dorsals 8; length of caudal 75; longest ventral ray 23; longest pec-

toral ray 24. D. iv-9; A. 8; P. 17.

Very slender, with slender preopercular spine bearing 4 or 5 hooked spines on upper surface, in

addition to the terminal spine; interorbital space very narrow, but grooved; none of the dorsal spines

produced, the second the longest, the third and fourth rapidly shortened; head comparatively narrow,

its width half its length; snout short, maxillary reaching vertical from front of eye; teeth villiform, in

moderate bands, in jaws only; 2 or 3 enlarged teeth directed backward and forward in the inner series, in

the middle of each mandibular ramus; occipital region flattened, very slightly roughened; preopercular

spine slender, straight, its tip hooked up to form a spine, its upper margin furnished with 4 or 5 other

spines, retrorsely hooked and evenly distributed along its whole length, not grouped at its distal end

as usual in this genus; lower margin of spine with 2 or 3 minute teeth, irregular in size and position;

the usual strong hooked spine present at base on outer face; preopercular spine reaching half the dis-

tance from its base to opercular margin, its length half diameter of eye.

None of the dorsal spines produced or filamentous; upper outline of fin rounded; first spine equal

to second or slightly shorter, the third and fourth rapidly shortened; tips of first, second, and third

spines in the declined fin reaching the same vertical, which is that of the third ray of second dorsal;

soft dorsal comparatively low, the last ray falling far short of base of caudal; anal similar to second

dorsal, but higher, its ray slightly passing caudal base, its length slightly greater than that of soft

dorsal and its insertion a little more posterior; the 3 middle caudal rays are produced to form a fila-

mentous process, the total length of caudal equaling length of trunk (without head); the membrane
of inner ventral ray joining pectoral at the middle of its base; pectoral extending beyond tips of ven-

trals, both fins passing front of second dorsal; lateral line single, as usual, and with a characteristic

beaded appearance; it runs out on caudal fin, accompanying the fifth ray of the upper lobe for a

distance equaling two-thirds diameter of eye.

Color in spirits, dusky olive on top of head and dorsal half of body, finely vermiculated with nar-

row dusky lines inclosing very small spots of the ground color; lower half of sides of head and body,

including branchiostegal membrane, the upper surface of ventral fins with the membranes connecting

them to base of pectoral, and the lower half of caudal fin golden-yellow, marked with bright blue

spots and lines, each blue mark writh a wide dusky margin; on lower side of head and trunk the blue

spots frequently coalesce to form lengthwise lines; belly and lower parts generally plain dusky; a

quadrate black blotch under spinous dorsal, a narrow dark bar under last dorsal rays, sometimes one

also under first dorsal rays, and one on back of tail, these dark bars all faintly marked; a blackish

streak from eye around tip of snout; spinous dorsal dusky golden, crossed by zigzag blue lines, each

narrowly edged with blackish; soft dorsal translucent dusky golden, with irregular blue lines and

blotches, arranged for the most part longitudinally. Anal similar to second dorsal, the blue lines more
oblique, the marginal third of fin black; darker markings on caudal arranged in the form of cross-bars.

The above description is drawn from a male specimen. In females the middle caudal rays are not

produced, and no trace of the blue and golden coloration can be detected. The anal is translucent,

with a narrow black edge, the median caudal rays are faintly barred, and the spinous dorsal is black

with narrow oblique lighter lines.

The pectoral rays vary in number from 16 to 18; one specimen has but 8 dorsal rays; otherwise

the dorsal and anal fin rays present no variation.

The species was taken at the following stations: Nos. 3857, Pailolo Channel, between Molokai and
Maui, 127 to 128 fathoms; 3858, Pailolo Channel, between Molokai and Maui, 128 to 138 fathoms; 4066,

off the eastern coast of Maui, 49 to 176 fathoms.

Callionymus corallinus, new species. Fig. 251.

Type, 40 mm. long, from station 3873, Avau Channel between Maui and Lanai islands, depth 32 to

37 fathoms; type, No. 51581, U. S. Nat. Mus.

Length of head, from tip of snout to opercular margin in front of pectorals, 40 hundredths of total

length without caudal; from tip of snout to gill-opening 33; diameter of orbit 9; length of snout 12;

length of maxillary 11; greatest width of head 27; greatest depth 18; length of preopercular spine 12;

distance from tip of snout to front of anal 55; length of anal base 27; length of longest dorsal spine 23;

longest dorsal ray 17; longest anal ray 16; longest ventral ray 30; length of pectoral 25; length of caudal
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29. D. iv-9, none of the spines produced, the last ray cleft to base; A. 8, the last ray cleft to base; Y. i,

5, the rays profusely branched, the membrane joining the pectoral fin a little above its middle; P. 18.

Form depressed anteriorly, wider than deep; occiput nearly flat; a slight prominence on each side

median line, minutely rugose; bony interorbital space very narrow, less than half diameter of pupil,

and not grooved; snout very narrow and sharp, longer than diameter of orbit; mouth horizontal,

maxillary not reaching vertical from front of orbit; preopercular spine robust, straight, its tip reaching

slightly beyond opercular margin, its inner edge with 6 or 7 strong slender curved spinelets, evenly

and closely spaced, decreasing in length toward base of spine, the terminal one shorter than the one

before it, but curved in the same direction; outer edge of spine smooth, but bearing a short retrorse

spine near its base; gill-opening a minute pore superiorly placed.

None of the dorsal spines produced or filamentous in the type, a female; first spine longest, reaching,

when declined, to base of second soft dorsal ray; second dorsal and anal fins beginning at the same
vertical; caudal rounded; pectorals reaching well beyond ventrals, the latter slightly passing vent.

Ground color greenish olive above, silvery white on abdomen and throat; upper parts of head and

body profusely marked with reddish gilt in stripes and patches which almost wholly conceal the ground

color; in addition there are many minute round spots of coral-red, covering upper part of snout,

.interorbital space with upper part of eyeballs, upper half of opercles, and the preopercular spine; a line

of them bounds the occiput, and a few occupy the upper part of cheek; they form an inconspicuous

cross-bar below spinous dorsal and 2 below soft dorsal; they occupy also the membrane between first

and second dorsal spines, and a few are found on the distal half of ventrals and the median caudal

rays; pectorals largely translucent; ventrals with a broad black bar at base and one at tip; membranes
of spinous dorsal largely dusky, soft dorsal translucent, with 6 oblique olive-brown bars on tips of last

rays, the last one blackish; anal translucent, the last rays tipped with black; caudal with 3 broad olive-

brown bars, as wide as the translucent interspaces; iris silvery, tinged with red.

Only the type known.

Callionymus rubrovinctus, new species. Fig. 252.

Type, 24 mm. long, from station 3876, channel between Maui and Lanai islands, depth 28 to 43

fathoms; type, No. 51580, U. S. Nat. Mus.

Head (measured to opercular edge) 34 hundredths of total length without caudal; greatest width

23; depth 16; eye 12, much longer than snout. D. iv-8; A. 8; P. 17.

Comparatively very short and heavy; snout very short, not more than two-thirds diameter of eye;

mouth much more oblique than usual in the genus, maxillary reaching a little past front of eye; inter-

orbital space very narrow, minutely grooved; occiput broad, transversely rounded, minutely roughened

by anastomosing lines and points; preopercular spine very long and robust, projecting beyond opercular

margin, its tip curved upward to form a slender hook, immediately anterior to which on the upper

margin are two stronger hooked spines, the posterior directed upward, the anterior upward and for-

ward; lower edge of preopercular spine smooth; the antrorse denticle at base on outer face of pre-

opercular spine, usually present in species of Callionymus
,
is here wanting; branchial pore occupying

its usual position, immediately below origin of lateral line.
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First dorsal spine much produced and filamentous, extending to or slightly beyond base of last

dorsal ray; second spine short, not reaching origin of soft dorsal when depressed
;
third and fourth

spines rapidly and equally shortened; neither soft dorsal nor anal elevated; last anal ray reaching when
declined to or nearly to caudal base; soft dorsal inserted more anteriorly, so that its last ray fails to

reach caudal; caudal fin pointed, but with none of its rays produced or filamentous; membrane of

inner ventral ray joining base of pectoral at end of its upper fourth; ventrals reaching vent; pectorals

to base of second anal ray.

Color in life, back with 4 bright red bars extending nearly to middle of sides, the first bar broad,

occupying nape and base of spinous dorsal; the second broader, underlying anterior half of soft

dorsal; the third less than half the width of the second, located under last dorsal rays; the fourth,

on caudal peduncle, again wider; lower half of sides marked with 4 irregular brownish black blotches,

each forming a downward continuation of one of the red bands, the anterior blotch very small, the

second the largest, the spaces between these dark blotches pearly white; a dark blotch in the middle

of the lower caudal rays, a smaller one near tips of rays, 2 very narrow blue bands near middle of fin;

anal black throughout; a small black spot in axil of ventral fins; dorsals whitish, unmarked; upper

surface of head, including upper half of eye but not snout, reddish; lower parts whitish.

Two specimens here designated as cotypes, of about equal size with the type, were taken at

station 3847, off the south coast of Molokai, at a depth of 23 fathoms. These have the following fin-

formulas: Dorsal iv-8, anal 7; dorsal iv-9, anal 8.

The species was taken at stations Nos. 3847, off the south coast of Molokai, 23 fathoms, and 3876,

channel between Maui and Lanai, 28 to 43 fathoms.

Calliurichthys decoratus, new species. Plate 90.

Type, $, 183 mm. long (91 mm. long to base of caudal), from station 4032, Penguin Bank, off

the southern coast of Oahu, 27 fathoms; type No. 51609, U. S. Nat. Mus.

Closely related to C. japonicus (Houttuyn), but distinguished from that and all other known species

by the fin-formula, the presence (in the male) of a single filamentous dorsal spine, and the remark-

ably beautiful decoration of the throat and branchiostegal membranes. The caudal is exceedingly

elongate, as in C. japonicus.

Length of head (measured to opercular margin) 30 hundredths of total length without caudal;

depth'll; width at base of pectorals 20; length of snout 10; diameter of eye 7.5; length of maxillary

8; distance between branchial pores 10; distance from tip of snout to first dorsal spine 26; length of

first dorsal spine 50; length of second dorsal spine 13; distance between dorsals 7; length of caudal

104; longest ventral ray 28; longest pectoral ray 22. D. vi-9; A. 8; P. 20.

Snout short, declivous, as in C. japonicus; maxillary barely reaching vertical from front of orbit;

teeth in narrow villiform bands in jaws only; eyes large, 3g in head measured to branchial pore, sepa-

rated only by a sharp bony interorbital ridge which has no trace of a lengthwise groove; occipital region
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slightly swollen on each side median 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 spine, the anterior teeth smallest; lower edge of

spine smooth; a strong hooked spine at base, on outer surface; preopercular spine extending to

opercular edge, and equal in length to diameter of eye.

In males, the first dorsal spine is very long and filamentous, reaching to or beyond middle of soft

dorsal. In the type, it extends to base of the seventh dorsal ray; other spines are regularly shortened;

tip of last dorsal ray reaching slightly beyond base of upper caudal rays; anal fin beginning and ending

slightly behind first and last dorsal rays; tip of last anal ray in the same vertical with tip of last dorsal

ray; membrane of inner ventral ray joining anterior face of pectoral base at beginning of its upper

fourth; longest pectoral ray reaching slightly beyond vertical of the second anal ray, the inner ventral

ray falling a little short of this vertical; median caudal rays extraordinarily produced in adult males,

a little exceeding length of head and trunk; the single lateral line runs out on caudal fin for a distance

equaling twice diameter of eye, accompanying the fourth fully developed ray of upper caudal lobe.

Color in spirits, brownish, grayish brown, or grayish pink on dorsal region, white below; back with

4 or 5 rather indistinct darker cross-bars, and 5 small dark spots on middle of sides; a faint dark streak

below eye, and one downward from base of preopercular spines; upper half of body marked also with

numerous round gray spots of varying size, each spot surrounded by a blackish line; dorsal black at

base and ’tip, the filamentous ray whitish; soft dorsal and caudal cross-banded; 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 characteristically ornamented in adult males; a broad jet-black

bar occupying median line of throat, broadening slightly on front of breast, where it terminates; from

this bar there diverge on either side about 8 narrow jet-black streaks, which pursue a nearly 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 below by
wider silvery lines, the interspaces otherwise grayish silvery. Females and young males have throat

unmarked, the first dorsal spine not produced, and the caudal shorter. Pectoral rays usually 20 in

number but varying from 19 to 21. Dorsal and anal rays invariably as given for the type.

Specimens were taken at 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 29 fathoms.,

A fine female specimen of this species has been subsequently presented by Mr. Max Schlemmer,

who secured it at Laysan Island.

Family HARPAGIFERID7E.

Draconetta hawaiiensis, new species. Plate 91.

Type, 53 mm. long, from station 4102, channel between Molokai and Maui, depth 122 to 132

fathoms; type, No. 51633, U. S. Nat. Mus.

Very near Draconetta zenica Jordan and Fowler, from Japan (Proc. U. S. Nat. Mus., XXV, 1903,

939), differing in the smaller eye, the straight opercular spine, the longer stronger subopercular

spine, the longer dorsal spines, and the longer ventral fins. In fin-formulse, general proportions and

color, there is close correspondence between the 2 species.

Head (measured to end of subopercular spine) 33 hundredths of total length, without caudal;

depthof body 14; eye 11; maxillary 9. D. in, 12; A. 12; P. 21.

Snout short and sharp, triangular, premaxillaries projecting on middle line for more than § length

of snout; premaxillaries very protractile, their spines reaching almost to middle of interorbital space;

cleft of mouth horizontal, narrow, at lower side of snout, the mandible everywhere included; maxillary

reaching a vertical midway between front of orbit and front of pupil; teeth all villiform, in moderate

bands in the jaws only; interorbital space very narrow, about ( 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. In D. xervica, it is shorter and more arched, directed toward a point in advance of first dorsal spine.

Subopercle also 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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much longer than in D. xenica, reaching to within half a millimeter of base of pectoral. In the type

specimen of xenica, 65 mm. long, a space of 2 mm. intervenes between the subopercular spine and the

base of the pectoral. Gill-slit entirely lateral, little wider than the distance betweeh the tips of the

2 spines; lower end of gill-slit immediately above base of ventral spine; preopercular margin adnate,

not armed; occiput slightly roughened, less so than in xenica.

Yentrals with their inner margin wholly free, not joined by membrane to base of pectorals, as in

Callionymus; ventrals also less widely separated at base. In I), hawa.iiensis, they are much longer than

in xenica, reaching base of second anal ray; pectorals reaching well beyond ventrals.

First dorsal spine longest, the second and third of about equal length, the upper margin of fin

concave; when the fin is declined, the tips of all the spines extend beyond base of first dorsal ray; soft

dorsal and anal similar, low, of equal length; anal a little more posteriorly inserted; the last dorsal and

anal rays fall short of base of caudal, when depressed; caudal fin short, rounded; no trace of lateral line.

Color in spirits very light gray above and below, the back with faint traces of 5 darker cross-bars;

first and second cross-bars under origin and end of spinous dorsal, the third and fourth equally spaced

under soft dorsal, the fifth on back of tail; dorsal region faintly spotted and mottled with darker;

5 faint ocellated round spots form a V-shaped figure with its apex on nape, the diverging arms inclosing

front of spinous dorsal; posterior part of spinous dorsal black; two narrower horizontal black lines on

soft dorsal, caudal with 2 faint dark bars on basal portion; two small black spots at base of pectoral;

fins otherwise unmarked.

Only the type specimen was obtained.

Family ATELEOPID^E.

Ateleopus plicatellus, new species. Fig. 253.

Type, 55 cm. long, from station 3868, Pailolo Channel, 294 to 684 fathoms; type, No. 51586,

U. S. Nat. Mus.

Head 15 hundredths of total length; greatest depth (at occiput) 9; length of head and trunk 31;

predorsal length 17.5; preventral length 10; length of pectoral 14; longest dorsal ray 13.5; length of

ventral 6. Length of snout 36 hundredths of head; preoral length of snout, measured axially, 15;

interorbital width 35; diameter of eye 14; length of maxillary (measured from front of premaxillaries)

35; width between angles of mouth 26. D. 9; P. 14; V. 3; A. and C. 104.

Snout very blunt, overpassing mouth for about two-fifths its length; mouth wide, horizontal; max-
illary reaching a vertical from middle of orbit, a trifle shorter than length of snout; anterior half of each

premaxillary containing a very narrow band of small teeth, the posterior half, and the entire mandible,

toothless. Also in A. japonkus Schlegel, the mandible is toothless, although described and figured

with a band of teeth. Vomer and palatines toothless; premaxillaries very protractile, but the maxillary

firmly adnate, skin of head passing over it without interruption; upper and lower lips finely plicate as

in Catostomoids. Posterior nostril an oblique slit immediately in front of upper part of orbit, the ante-

rior in a short procumbent tube with the opening directed forward; a strong protuberance above eye,

a smaller one behind and above it; a pair of strong ridges running from occiput forward between eyes

to snout, the space between them concave; angle of lower jaw provided with a spinous process; preop-

ercular margin not free; opercle with a single low ridge and no spines; sensory canals of head furnished

with very few minute pores; gill-openings wide, continued forward to below pupil, the membranes
wholly separate, free from isthmus; 4 complete gills, the fourth arch with a slit behind it; gill-rakers

short and thick, minutely toothed and a little movable, 10 in number on anterior arch
;
vertical limbs

of all the arches adnate, or free for a very short distance next the angle, the horizontal limbs also

attached anteriorly, somewhat narrowing the slits; pseudobranchia: wanting; branchiostegals 7; skin

very delicate, easily broken, scaleless; lateral line present, but inconspicuous, composed of a few large

distant pores.

The anterior insertion of the dorsal fin is above the axil of the pectorals, the length of its base half

postocular length of head, its tip reaching vertical from vent; pectorals failing to reach vent by a dis-

tance nearly equaling one-third their length; the ventral appears to be a simple filament, but on dissec-

tion 2 slender rays appear closely joined for their entire length, with a short rudiment at their base;

they taper uniformly to their tips, which are not dilated and flattened as in japonicus. In the type their
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length equals that of snout, and they extend one-fourth the distance between their base and the origin

of anal fin; in the smaller cotypes they are a little longer, but they never reach middle of pectoral fins;

in A. japonicus, the ventrals are much more slender and elongate, extending more than three-fourths

distance to vent, and dilated and flattened at their tips.

Color dusky translucent, lips and terminal half of ventral filaments white; other fins jet-black;

mouth and gill-cavities and peritoneum pale.

Contents of stomach consisting largely of Very small sea-urchins, occasionally with serpent-stars

and hermit crabs. The stomach is very wide, without flexure, passing directly into the capacious

intestine. No pyloric caeca are developed. The liver is very small.

Fig. 253 .—Ateleopus plicatellus Gilbert, new species. Type.

A. plicatellus agrees with A. indicus Alcock in the short tapering ventrals, but differs in the larger

eye, the heavier, less projecting snout, the larger mouth, and the lighter color.

In the cotypes of A. plicatellus, which equal in size the type of A. indicus, the snout is broadly

rounded and overpasses the mouth for a distance less than two-fifths its preocular length, the diameter

of eye equals four-sevenths the length of snout, and the cleft of mouth reaches vertical from front of

pupil; vertical fins and pectorals jet-black, color otherwise uniformly grayish, without trace of dark

brown or purple-black.

The species was taken at stations Nos. 3868, Pailolo Channel, 294 to 684 fathoms; and 3918, off the

South coast of Oahu, 257 to 294 fathoms.

Family LYC0DAPID4J.

Snyderidia, new genus.

Body compressed; mouth oblique; premaxillaries protractile; mandible included; enlarged fang-

like teeth present in jaws and on vomer and palatines; no barbel; preopercular margin not adnate;

head without spines; gill-openings continued forward to below eye; gill-membranes separate, free

from isthmus; branchiostegals 7; pseudobranchiae present, much reduced; gill-rakers present; 4 gills,

a wide slit behind fourth arch; skin thin, not lax, scaleless; no lateral line; dorsal and anal beginning

near head, continuous around end of the whip-like tail; no ventrals; pectorals narrow; stomach thick-

walled; pyloric caeca 2, short and thick, on opposite sides of the pylorus.

Snyderidia Gilbert, new genus of Lycodapidse (canina).
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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 and interorbital space raised to form a rounded crest; snout protruding convexly,

upper profile concave above front of eye; mouth very oblique; 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; mandibular angle forming a sharply projecting triangular

process; upper jaw bearing anteriorly a pair of long curved canines which close outside mandible, and

are separated by a wide space which is toothless, 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 inner

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 and 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 small conical teeth irregularly disposed; a single series of

small conical teeth on the palatines, 1 or 2 of the anterior teeth much enlarged; preopercular margin

adnate in its upper half, free below; opercle bearing 2 diverging ridges and terminating posteriorly in

a slender flexible process which is bound down by membrane along its upper edge; lower opercular

ridge extending into a second process which overlaps the subopercle; pseudobranchiae present as a pair

only of well-developed filaments on each side; but 3 short gill-rakers developed on horizontal limb of

outer arch next the angle; besides these, a number of small spinigerous tubercles, which can not be

accurately estimated; a few inconspicuous pores on snout and on symphyseal portion of mandible;

posterior line of occiput midway between origin of dorsal and middle of eye.

Dorsal rays all very slender and unbranched, with but few distant articulations, and joined by a

very thin delicate membrane; anal similar, with thicker rays; pectoral narrow, composed of very

slender unbranched rays, its length equaling that of head.

Ground color light grayish, almost wholly concealed by small quadrate or roundish pigment spots

of nearly uniform size and distribution; terminal part of tail black; opercles and jaws darker, as well

as prepectoral area; mouth and gill-cavity blackish, lining of abdominal walls jet-black; fins ns-

lucent.

A single specimen known.

Family FIERASFERID^.

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 hundredths of total length; greatest depth 10; distance from tip of snout to front of dorsal

25; distance from tip of snout to front of anal 14. Length of maxillary 45 hundredths of head; diameter

of eye 23; length of snout 20; interorbital width 13; depth of head at nape 60; greatest width of head

50; length of pectoral 50.

Head and body narrow, compressed, snout bluntly rounded, its profile nearly vertical immediately
above mouth; mouth very oblique; maxillary failing to reach vertical from hinder edge of orbit;

branchiostegal membranes united anteriorly, leaving about half the isthmus uncovered; teeth all com-
paratively small, the median line of vomerine teeth being the only conspicuous canines in the mouth,
and these much smaller than in F. homei; a few smaller teeth on each side of median vomerine series;

palatine and premaxillary teeth minute, in bands of moderate width, none of them enlarged except 2

or 3 near front of upper jaw (on one side only in type), these being small conical teeth, not canines;

neither palatine nor premaxillary bands show any trace of biserial arrangement, or of enlargement of

outer or inner series; outer series of mandibular teeth very small slender canines, hooked toward angle

of mouth; inner teeth minute and forming a narrow band.

F. C. B. 1903, Pt. 2—

6
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Pectoral fin with 16 rays; dorsal low but distinct, its origin well behind tip of pectoral.

Color whitish translucent with slight luster; end of tail rendered slightly dusky by scattered

pigment spots; occiput dusky, snout and tip of mandible slightly so.

From F. homei (Richardson), this species differs in its small and more oblique mouth, smaller

teeth, and less slender tail; from F. brandesii (Bleeker), in smaller teeth and longer pectoral.

Only the type is known.

Jordanicus new genus (Fierasferidse').

Jordanicus Gilbert, new genus of Fierasferidse (Fierasfer umbratilis Jordan & Evermann).

Differing from Fierasfer in the depressed head, which is as broad as it is high, and especially in the

adnate maxillaries and the lack of a distinct lower lip; the skin of snout and suborbital region passes

without fold or other interruption over the maxillary and premaxillary, both of which are thus con-

cealed and firmly bound down; mandible broad and fiat; fleshy margin of jaw wide, flattened to an

edge, extending well beyond dentary portion of jaw, but not separated by a fold from the integu-

ment covering the mandible; the mandibular teeth are opposed to the palatine band, and the

expanded fleshy margin of mandible shuts within the premaxillary series both anteriorly and laterally;

no pronounced fold of integument along inner margin of the mandible; branchiostegals 7.

Jordanicus umbratilis (Jordan & Evermann).

A single specimen, 146 mm. long, was taken in Puako Bay, Hawaii. It is exclusively a shore

species, introduced here for purposes of comparison with Fierasfer.

The angle formed by the gill-membranes on median line below is behind eye a distance equaling

half diameter of latter; premaxillary teeth minute, confined to anterior half of jaw, apparently in a

single series; mandibular and palatine teeth also in single series, those on sides of mandible directed

laterally toward angle of mouth, none of them enlarged; 2 or 3 vomerine teeth are the largest in the

mouth, and are arranged in a longitudinal series.

Fierasfer parvipinnis Kaup, resembles this species in the depressed head and tumid cheeks, but

according to Kaup’s figure, it is a true Fierasfer.

Fierasfer umbratilis Jordan & Evermann, Bull. CJ. S. Fish Comm., XXII, 1902, 206.

Family GADM.

Antimora microlepis Bean.

One specimen, 465 mm. in total length, was taken at station 4185, in the vicinity of Kauai, at a

depth of 1,000 to 1,314 fathoms.

The number of fin-rays is slightly below the normal for microlepis. Abundant material might

show that the Hawaiian representative is specifically separable, but direct comparison with typical

microlepis from Alaskan waters has developed, no further differences.
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Head 26.5 hundredths of length to base of caudal; depth 21; depth of caudal peduncle 3; length

of filamentous dorsal ray 23; filamentous ventral ray 24; outer ventral ray 12; pectoral 20; distance

between ventrals and anal 40; length of anal base 20. Longitudinal diameter of orbit 25 hundredths of

length of head; interorbital width 26; length of snout 30; distance from tip of snout to front of pre-

maxillaries 11; length of maxillary 47, its tip noticeably behind posterior margin of orbit; length of

mandibular barbel 9. D. rays 4+51; A. 38; P. 18 or 19; V. 6. About 130 transverse rows of scales on

sides, the number uncertain owing to the irregularity of the series.

Teeth in narrow bands on jaws, and in a small cluster on head of vomer; gill-rakers very short,

3+11.

Body entirely denuded of scales and with light gray appearance, the membranes of scale-pouches

blackish; gill-membranes and pectorals, ventrals, and caudal deep blue; lining of the gill-eavity and

abdominal wall black.

In 8 specimens of A. microlepis from Alaska, the dorsal formula is as follows: 4-50, 4—53, 4-54,

4-

54, 4-54, 4-54, 4-54, 4-55. In 6 specimens the anal rays are 40, 40, 41, 42, 43, 44.

Antimora rhina Garman, from the Panama region, is said to differ from microlepis in the longer

dorsal fin (4 or 5-54 to 56) and the smaller scales (145). As is seen from the dorsal formula of micro-

lepis given above, the latter does not differ from rhina in the size of the dorsal fin. It seems probable

that the 2 species are identical, especially as a careful comparison of Garman’ s description with typical

microlepis fails to develop any differences.

Lsemonema rh.odoeh.ir, new species. Fig. 255.

Type, 116 mm. long, from station 3810, off the south coast of Oahu, depth 53 to 211 fathoms; type,

No. 51623, U. S. Nat. Mus.

Length of head 25 hundredths of total length without caudal; length of snout 7.5; interorbital

width 3.5; longest diameter of orbit 7; length of maxillary 12; length of barbel 6; depth of body 19;

least depth of caudal peduncle 2.5; length of ventrals 27 ;
length of pectorals 18; first dorsal ray 12. D.

5-

64; A. 59; P. 24; V. 2. Scales in about 130 cross-series above lateral line, 10 or 12 scales between
lateral line and base of anterior dorsal rays.

Snout depressed, evenly rounded; distance between nostrils about equal to distance from posterior

Fig. 255 .—Lxmonema rhodochir Gilbert, new species. Type.

nostril to eye; anterior nostril in a delicate tube, the posterior portion of which is the highest; inter-

orbital region narrow, flat or very gently concave; eye comparatively small, slightly shorter than
snout; snout not protruding beyond premaxillaries; mandible included; maxillary reaching a vertical

from middle of eye, its length half that of head; teeth finely villiform, in a wide band on premaxil-
laries, a narrower band on mandible, and apparently a single series on head of vomer; palatines tooth-

less; branchiostegals 7; gill-membranes united anteriorly by a delicate membrane which is free from
isthmus; gill-rakers on outer arch 5 + 11, the longest + head; a moderate slit behind fourth gill;

pseudobranchiae reduced, covered by membrane.
Distance from tip of snout to origin of dorsal 3.7 in total length without caudal, the front of dorsal

vertically above base of lower pectoral rays; base. of first dorsal equal in length to half the ocular
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diameter, its first ray slightly produced, half length of head, the others regularly graduated; notch

between dorsals not reaching base of fin; some of the posterior dorsal rays longer than those which
precede them; median caudal rays slightly more than half length of head; vent vertically below
seventh or eighth ray of second dorsal, its distance from tip of snout 0.4 total length to base of caudal;

ventral rays attached for slightly more than basal third, the inner ray a little longer than the outer,

extending to base of third anal ray, its length equaling that of head; pectorals reaching beyond front

of anal, their length 1.4 in head; lateral line distinct throughout its course.

Scales covering head, except mouth parts, branchial membranes, suborbitals, and the greater part

of snout; on snout they are confined to 2 narrow lines, which diverge forwards and pass above nostrils.

Color in life, light brownish; belly pale blue; dorsal and anal dusky, with a submarginal black

streak, the margin white; caudal largely black; pectorals orange-red; ventrals white; terminal half of

anterior dorsal ray white; axil of pectorals blackish.

A single specimen known.

Family MACROURIDvF.

Gadomus melanopterus, new species. Fig. 256.

Type, 273 mm. long, from station 4028, vicinity of Kauai Island, depth 444 to 478 fathoms; type,

No. 51606, U. S. Nat. Mus.

Head 5.7 in total length; depth 6.3; head and trunk 3.3; pyloric caeca long, 15 in number. D. n,

9; P. 17-19; Y. 9; 27 scales in an oblique series from first anal ray to middle of first dorsal.

Head and body compressed, head narrow and rather firm, mucous cavities less developed than in

the majority of the species; greatest width of head equal to length of snout and eye, 0.6 the greatest depth

Fie. 256 .—Gadomus melanopterus Gilbert, new species. Type.

of head; end of snout nearly vertical, profile thence to occiput gently concave; mouth large, terminal,

oblique; maxillary reaching well beyond vertical from hinder margin of orbit, its length 1.7 in head;

mandibular barbel very long, extremely slender and delicate toward tip, equaling length of maxillary;

vertical diameter of eye 10 mm., horizontal diameter 12, interorbital width 11, length of snout 14;

horizontal diameter of eye contained 4.3 times in head; hinder margin of eye 0.1 its own diameter in

advance of the middle of head; teeth minute, equal, depressible, in narrow bands in each jaw, the pre-

maxillary band extending to extreme angle of mouth, the length of mandibular band 0.2 less; mandible

everywhere well included; teeth of jaws nowhere opposed; in both jaws the bands of teeth are inter-

rupted for a short distance on median line; palate toothless; gill-openings very wide, the membranes

free anteriorly, not joined to isthmus; anterior end of gill-slit in advance of vertical from front of pupil;

a thick valve-like fold of membrane on outer wall of gill-cavity, parallel with outer gill, but every-
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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; pseudobran chia; absent; a well developed slit

behind last gill, the latter bearing 2 sets of gill-filaments; scapular foramen wholly within the hyper-

coracoid; branchiostegals 7.

Origin of first dorsal fin slightly in advance of base of pectoral; first ray very short, concealed in

the membrane, the second slender and smooth, produced into a long unarticulated filament, the length

of the spine contained 1.9 times in total length; succeeding rays all deeply forked, except the last, which

is apparently simple; interval between first and second dorsals not exceeding twice the space between

2 succeeding rays of either fin; origin of second dorsal over middle of abdomen, its rays high, I length

of head; tip of tail truncate, having been injured and then again surrounded 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 pectoral rays greatly elongate and fila-

mentous, finely articulated throughout, with a minutely beaded appearance; ventral filament con-

tained 3.2 in total length, pectoral filament 2.6; insertion of ventrals slightly posterior to base of

pectorals.

Scales very caducous, and mostly fallen. They seem to have been absent on terminal portion of

snout, and on suborbital region, but were otherwise present on top and sides of head, and on entire

body; a single series of unimbricated oval scales extends the length of mandible; scales have been

studied from the lateral line and adjacent areas, from the base of the dorsal fin, the region about pec-

toral fin, breast and belly, and the mandible; all are alike cycloid and spineless, marked with extremely

numerous delicate concentric striae; under a high power, each of the striae is seen to be composed of a

series of minute granules, which render the scale slightly rough; lateral line runs along middle of side,

furnished with conspicuous pores; no lateral line along back.

Color in spirits very light brown, the margins of scale pouches black; belly, breast, gill-membranes

and gular membranes, lips, and efitire lining of mouth and gill-cavity jet-black or blue-black; base and

axil of pectoral, and entire prepectoral area jet-black; mandible black in its symphyseal third, the

remainder of its length, together with the opercles and the suborbital translucent, thus permitting the

black lining to be externally visible; snout light, blackish at tip and about nostrils; fins jet-black, only

the filamentous rays light; peritoneum jet-black; much black pigment also in the walls of stomach

and intestines; pyloric caeca colorless.

The type only was obtained. The species is apparently closely related to G. longifilis Goode and
Bean, G. dispar Vaillant, and G. multifilis Gunther. It differs from all of them in certain minor details

of measurements and fin counts, and in the black coloration of the fins. With our present knowledge
of the distribution of bathybial fishes, it seems unwise to identify at long range, at least without direct

comparison of adequate material. Alcock’s “ Bathygadus longifilis” from the Arabian Sea is probably

distinct from Atlantic or Mediterranean species.

A young specimen, 113 mm. long, from station 4007, vicinity of Kauai, 508 to 557 fathoms, differs

in the following respects: Interorbital width greater, equaling length of snout, a little longer than
longitudinal diameter of eye; ventrals with 8 rays, pectorals 22 or 23, and dorsal 12; first dorsal, pec-

toral, and ventral rays elongate, but injured, so their length could not be determined; barbel slightly

more than half length of head; fins light in color. This may represent a species distinct from G.

melanopterus, distinguished by the wider interorbital, the more numerous pectoral rays, and the light

fins. It is impossible to make any satisfactory comparison with G. multifilis Gunther, described from
a single specimen 5 inches long, taken in the vicinity of the Philippines, but multifilis is said to have 8

dorsal and 15 pectoral rays.

Gadomus bowersi, new species. Fig. 257.

Type,- 465 mm. long, from station 4151, vicinity of Bird Island, 313 to 800 fathoms; type, No.

51658, U. S. Nat. Mus.

Head 5.3 in total length; depth 6.3. D. ix, 8; Y 9; P 17. Gill-rakers 5+21; branchiostegal rays 7;

pyloric caeca long, 18 in number.

Head very wide and deep, with greatly developed mucous canals, and delicate bones and mem-
branes; top of head flat, sid.es nearly vertical; interorbital width equal to distance from tip of snout
to middle of orbit, contained 2.6 times in length of head; longitudinal diameter of eye contained 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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oblique, its width at angle .7 its length; maxillary reaching vertical through middle of head, its

length contained 1.8 times in head; teeth minute, equal, arrow-shaped at tip, in a broad band in pre-

maxillaries, where they reach angle of mouth; mandible wholly included anteriorly and laterally, its

teeth not opposed to those in upper jaw; mandibular band narrower and shorter; no trace of a man-

dibular barbel; suborbital wide, its vertical width below middle of orbit contained 6.5 times in head and

equaling greatest width of the dilated preopercular limb; distance from hinder margin of orbit to pre-

opercular angle equal to half length of head; the middle of length of head falls behind orbit a distance

equaling half diameter of pupil; the front margin of nape is midway between tip of snout and front

of dorsal
;
two ribs diverge from upper anterior opercular angle, the upper low and flat, passing hori-

zontally backward to end in a flat spinous point, the lower passing backward and downward, much
narrower and stronger, and terminating in a definite narrow spine; rarely a trace of a third rib above

the upper one described; when present, it is found only on dissection, and terminates far in advance

of the upper spine; posterior portion of interopercle forming a narrow lobe which projects downward
and backward beyond preopercle. Gill-membranes joined anteriorly, and forming a free fold across

isthmus, with which they are not connected; anterior end of gill-slit behind orbit; width of fold half

as long as eye; branchiostegals 7; gill-arches all containing double series of filaments, the fourth with

a short slit behind it; outer gill-rakers long and slender, 6+22 in number; few very small pseudo-

branchial filaments; hypercoracoid perforate near middle of its height; origin of dorsal fin slightly in

advance of pectorals.

Rays of the first dorsal are so badly broken in the type'that nothing can be said of their char-

acter. In a cotype, 267 mm. long, from the same locality, the rays are seen to be very slender and
fragile, all simple, apparently none of them produced, the second but little more than -j- length of head.

The 2 dorsals are closely contiguous; second dorsal higher than anal, but all the rays are injured; vent

separated by its own diameter from front of anal, which is vertically below eighth ray of second

dorsal; pectoral long and narrow, the second ray produced beyond the others, reaching to opposite

fourth or fifth anal ray, equaling distance from tip of snout to upper angle of preopercle; outer ventral

ray elongate, nearly reaching vent,
-f
length of head.

Scales unarmed, thin, fallen over the greater part of all the specimens; they are very finely con-

centrically striated, the striae very finely granular; lateral line not positively determined; anteriorly,

it seems to be represented by a series of distant pores parallel with back along upper line of division

in body musculature; but this may not be its true position; 5 scales are present between this line and
base of anterior ray of second dorsal; 21 in a series upward and backward from first anal ray to base of
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dorsal; scales on head very large, more than twice those on sides of body; they entirely invested

head, including snout and mandible, except the gill-membranes.

Dorsal brownish on body and top of head; belly, breast, opercular and gular membranes blue-

black; snout and side of head also blackish, this being especially marked in young examples, where

the deeper lying black pigment is seen through the translucent surface tissues; mouth and gill-cavities

and abdominal cavities lined with black.

In the 6 specimens obtained, the ventral rays are constantly 9 in number; the dorsal formula is

ii, 8 in 2 specimens, ii, 9 in 4; the pectoral varies from 17 to 19, and the gill-rakers in all except the

type, number 6 or 7 on the vertical limb, 22 to 24 on the horizontal limb of the outer arch.

The present species resembles in appearance Bathygadus cottoides Gunther, from New Zealand and
the Kermadec islands, but differs generically in the presence of a slit behind the last gill, and in the

position of the scapular foramen; Like B. cottoides, it has a very soft cavernous head, with excessive

development of the system of sensory canals, and very thin delicate membrane bones. The head is also

very wide and subquadrate, with nearly vertical cheeks, and lacks any trace of a mandibular barbel.

In addition to the generic characters, the 2 species differ in the number of dorsal and pectoral fin-rays,

the number of gill-rakers, and the relative lengths of snout, interorbital width, and orbital diameter.

Direct comparison of specimens has not been possible. Because of the presence of a slit behind the

last gill, and the position of the scapular foramen, which is wholly within the hypercoracoid, this

species is placed in the genus Gadomus Began. Its relations with G. longifilis, the type of Gadomus,

seem, however, remote, as is indicated by the absence of a barbel and by the entire habit of the fish.

The species was taken at the following stations: Nos. 3977, vicinity of Bird Island, 876 to —
fathoms; 4007, vicinity of Kauai, 508 to 557 fathoms; 4141, vicinity of Kauai, 437 to 632 fathoms; 4151,

vicinity of Bird Island, 313 to 800 fathoms.

Melanobranchus micronema, new species. Fig. 258.

Type, 235 mm. long, from station 4094, Pailolo Channel, between Maui and Molokai, depth 753 to

787 fathoms; type, No. 51643, U. S. Nat. Mus.

Head 5.2 in total length; depth 6.7; head and trunk 3.2. D. n, 10; P. 18; Y. 8. 29 scales in

an oblique series upward and forward from first anal ray to base of dorsal; pyloric caeca very large,

9 in number.

Head wider and somewhat softer than in Gadomus melanopterus, the greatest width of head exceed-

ing length of snout and eye, contained 1.7 times in length of head, 0.7 the greatest depth; snout wide
and low, bluntish at tip, its greatest width equaling distance from its tip to posterior margin of pupil;

longitudinal diameter of eye equal to interorbital width, 4.5 in the head; snout longer, 3.6 in head;

mouth terminal, but little oblique, the mandible everywhere included, shutting wholly within the

premaxillary teeth; maxillary extending beyond vertical from hinder margin of eye a distance equal

to 0.6 diameter of orbit; mandibular barbel minute, its free portion not more than half a millimeter

long; teeth minute, equal, slightly depressible, in narrow bands in each jaw, the premaxillary band
reaching angle of mouth, the mandibular band shorter; palate toothless; preopercle narrow with
parallel margins; opercle and subopercle terminating posteriorly in weak spinous points, which are

concealed in the membrane; gill-membranes joined anteriorly, but free from isthmus, across which
they form a moderate free fold; outer set of gill-rakers very long and slender, the longest .6 diameter

of eye; gill-rakers 35 in number, 6 or 7 on vertical limb of arch; branchiostegals 7; gills 4, a wide
slit behind last arch; no pseudobranchise

;
scapular foramen between the hypercoracoid and the

hypocoracoid.

Origin of first dorsal slightly in advance of base of pectorals; first dorsal spine very short and con-

cealed, the second elongate, filiform, .9 length of head; remaining rays forked as well as articulated,

except the last 3, which are simple; interval between the dorsals a trifle wider than that separating the

successive rays of the second dorsal; second dorsal rays very high, the longest uninjured ray .3 length

of head; tail injured, blunt at tip, surrounded by the fin; anal origin vertically below thirteenth ray

of second dorsal, the rays all very short; upper pectoral ray very elongate, reaching thirty-sixth ray of

second dorsal, its length (85 mm.) contained 2.7 times in total length; outer ventral ray also elongate

and filamentous; injured in the type, its broken tip reaching base of fifth anal ray, 40 mm. long; a very
short interval separates vent from front of anal fin; base of ventrals midw'ay between front of anal fin

and middle of mandible.
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Scales fallen, with the exception of 2 or 3 along the course of the lateral line, which runs along

middle of sides, and describes anteriorly a convex curve above pectoral fin; scales like those observed

in other species of the genus, without spines, marked with very numerous striae, which are roughened

by a series of minute prominences; they covered entire body, but their presence on head can not be
verified, owing to the condition of the type.

Color, head and fins light grayish, margins of the scale pouches dusky; head light grayish on top

and sides, except opercle and gill-membranes, which are black; belly, gill and gular membranes, and
the inner lining of cheeks and opercles black; breast, shoulder girdle, isthmus, lips, and lining of

mouth dark brownish
;
peritoneum dusky.

A single specimen was obtained.

Chalinura ctenomelas Gilbert & Cramer.

This a very abundant species in depths of 250 to 350 fathoms.

As seen from above, the terminal portion of snout is broadly triangular, tapering rapidly forward

to the angular tip, which is about on level of middle of eye; maxillary reaching to or slightly beyond
hinder margin of orbit, its length slightly less than half length of head; outer series of enlarged teeth

in upper jaw weakly arrow-shaped, the shape most apparent in the lateral teeth of the series; the

villiform mandibular teeth are in 3 irregular series and have distinctly arrow-shaped tips, as have
also those of the mandibular band, which are arranged in 2 irregular series; angle of preopercle

produced, the posterior margin running obliquely upward and forward, incurved above the angle;

spinelets on scales not arranged in longitudinal series, but in definite oblique series (quincunx order).

A small naked pit lying between bases of ventral fins is separated by a narrow band of scales from
the scaleless area surrounding anal opening; in some specimens the 2 areas seem to be connected by a

narrow naked line, in others by a broader naked streak, but it is considered probable that these con-

ditions were due to the loss of scales; distance between dorsals varying from twice to nearly thrice the

base of anterior dorsal; mouth-cavity white, black only in extreme posterior part; gill-cavity largely

white anteriorly, black above gills, on opercular region, and lining of shoulder-girdle.
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The stomach contains remains of small shrimp-like Crustacea, and the eyes and jaws of squids.

Specimens were taken at the following stations: Nos. 3865, Pailolo Channel, 256 fathoms; 3867,

Pailolo Channel, 284 to 290 fathoms; 3908, off the south coast of Oahu, 304 to 308 fathoms; 3910, off

the south coast of Oahu, 311 to 337 fathoms; 3911, off the south coast of Oahu, 334 to 337 fathoms;

3914, off the south coast of Oahu, 289 to 292 fathoms; 3916, off the south coast of Oahu, 299 to 330

fathoms; 3917, off the south coast of Oahu, 294 to 330 fathoms; 3918, off the south coast of Oahu, 257

to 294 fathoms; 3920, off the south coast of Oahu, 265 to 280 fathoms; 4025, vicinity of Kauai, 275 to

368 fathoms; 4084, off the south coast of Maui, 253 to 267 fathoms; 4085, off the south coast of Maui,

267 to 283 fathoms; 4086, off the south coast of Maui, 283 to 308 fathoms; 4087, approach to Pailolo

Channel, 306 to 308 fathoms; 4088, approach to Pailolo Channel, 297 to 306 fathoms; 4089, approach

to Pailolo Channel, 297 to 304 fathoms; 4090, approach to Pailolo Channel, 304 to 308 fathoms; 4097,

approach to Pailolo Channel, 286 fathoms; 4117, off the northwest coast of Oahu, 253 to 282 fathoms;

4122, off the southwest coast of Oahu, 192 to 352 fathoms; 4130, vicinity of Kauai, 283 to 309 fathoms;

4134, vicinity of Kauai, 225 to 334 fathoms.

Chalinura ctenomelas Gilbert & Cramer, Proc. U. S. Nat. Mus., XIX, 1897, 430, pi. xlv, fig. 2.

Optonurus atherodon. Gilbert & Cramer.

One of the most abundant species of Hawaiian Macrurids between 250 and 400 fathoms.

The original description may be amended in the following respects: Ventral fins with 9 or 10

rays; snout short, projecting but little beyond mouth, its length contained 1.2 times in orbit, its pre-

oral portion 3 to 4 times in orbit; median rostral ridge ending freely between orbits, not joining a

transverse ridge, a delicate, thread-like cord connecting it with orbital margin; the small curved

ridges on occiput, mentioned in the description of the type, are delicate long spicules bridging the

excavated space between occiput and orbital margin; maxillary extending well behind middle of

orbit, to a vertical line intersecting eye midway between pupil and posterior border of orbit; posterior

margin of preopercle extending somewhat obliquely upward and forward; barbel about 0.3 length of

orbital diameter; all the teeth in both jaws are distinctly arrow-shaped at tip; premaxillary villiform

band about 6 teeth wide; mandibular band consisting of an inner irregular series of slightly enlarged

teeth, and an outer irregular series of smaller teeth, both series terminating at the same point

laterally.

Interspace between dorsal fins 2.5 times the base of anterior dorsal; pectorals 0.6 the length of

head; pyloric caeca 97 in the single specimen examined as to this point; a distinct, small, naked pit

between bases of ventral fins, separated by a narrow band of scales from the naked area around vent.

The food consists of shrimp-like Crustacea and squid. In life, the dorsal region is bright blue.

Taken at the following stations: Nos. 3867, Pailolo Channel, 284 to 290 fathoms; 3884, Pailolo

Channel, 284 to 290 fathoms; 3910, off the south coast of Oahu, 311 to 337 fathoms; 3912, off the south

coast of Oahu, 310 to 334 fathoms; 3914, off the south coast of Oahu, 289 to 292 fathoms; 3917, off the

south coast of Oahu, 294 to 330 fathoms; 3918, off the south coast of Oahu, 257 to 294 fathoms; 3979,

vicinity of Bird Island, 222 to 387 fathoms; 3988, vicinity of Kauai, 165 to 469 fathoms; 4021, vicinity

of Kauai, 286 to 399 fathoms; 4025, vicinity of Kauai, 275 to 368 fathoms; 4041, off the west coast of

Hawaii, 253 to 382 fathoms; 4085, off the north coast of Maui, 267 to 283 fathoms; 4086, off the north

coast of Maui, 283 to 308 fathoms; 4087, off the north coast of Maui, 306 to 308 fathoms; 4089, off the

north coast of Maui, 297 to 304 fathoms; 4090, off the north coast of Maui, 304 to 308 fathoms; 4091, off

the north coast of Maui, 306 to 308 fathoms; 4097, off the north coast of Maui, 286 fathoms; 4107,

Kaiwi Channel, 350 to 355 fathoms; 4122, off the southwest coast of Oahu, 192 to 352 fathoms; 4123, off

the southwest coast of Oahu, 352 to 357 fathoms; 4130, vicinity of Kauai, 283 to 309 fathoms; 4137,

vicinity of Kauai, 411 to 476 fathoms; 4139, vicinity of Kauai, 339 to 512 fathoms.

Optonurus atherodon Gilbert & Cramer, Proc. IT. S. Nat. Mus., XIX, 1897, 431, pi. xlvi, fig. 1.

Hymenocephalus antrseus Gilbert & Cramer.

The most abundant Macrurid about the Hawaiian Islands in depths of 250 to 350 fathoms, where

it occurs in company with Chalinura ctenomelas
,
Optonurus atherodon, and Malacocephalus hawaiiensis. It

is much smaller than either of these species, reaching a length of only 20 centimeters, and is charac-

terized by the excessive development of the sensory canals, which are covered by a very delicate mem-
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brane and supported by fragile plates and crests. Dentition weak, composed of minute villiform teeth

in very narrow bands, the latter tapering laterally, but comprising usually at least 2 series of teeth to

their ends; with considerable magnification, the teeth are seen to be dilated and flattened below the

tip, distinctly lance-shaped; mouth terminal, very slightly overpassed by the prominent median point

of snout; maxillary falling a little short of a point opposite hinder edge of orbit; horizontal and verti-

cal diameters of orbit equal, 0.4 the length of head; posterior margin of preopercle extending obliquely

upward and forward; a small opaque lens-like body, resembling a photophore, occupies the middle

of the breast, and is connected by a raised black line below the peritoneum with a similar body
immediately before the vent.

Scales very thin and deciduous, many of them smooth and unarmed, as described in the type.

Others may have a few (1 to 10) short, scattered spines, wholly without definite arrangement.

In specimens taken July 21 at station 4088, the eggs have nearly reached maturity, the ovaries

exceeding in size all other contents of the abdominal cavity. They are so uniform in their develop-

ment in some twenty specimens examined as to suggest a definite breeding season in this species. The
ovaries are completely united in their posterior third, but diverge anteriorly. The stomach contains

largely digested remains of small Crustacea. There are but few (about 12) pyloric caeca.

The peculiar and highly developed color-pattern of the gular membrane, sides of throat and area

on outer side of base of ventrals has been pointed out in the original description of the species. In

addition to the conspicuous dark line along middle of side of tail, there is a band of dark specks above

this line, separated from the base of anterior part of dorsal fin by a colorless streak; below the middle

of tail is a wide colorless band, then a narrow streak composed of black specks, separated from base of

anal by a narrow colorless streak; posteriorly, all the dark streaks blend, the terminal portion of tail

being distinctly blackish; tip of snout marked by a narrow black transverse line, often interrupted;

lining of mouth largely colorless; the bands of teeth black; a transverse black arch overlying palatines

and head of vomer, and a black streak on floor of mouth in front of tip of tongue; linings of shoulder

girdle and branchiostegals black.

There can be no doubt of the close relationship between the 2 Hawaiian species of Hymenocephalus

and the Atlantic H. italicus Giglioli, the type of the genus. They agree not only as regards the smooth

dorsal spine and the large terminal mouth with narrow bands of minute equal teeth, but in the

presence of the peculiar coloration above base of ventral fin, and the small tubercle on the median line

of breast. In H. italicus, the last-mentioned characters are described by Collett (Poissons de l’Hiron-

delle, 1896, p. 87), in the following terms: “ Imnnkliaternent au-dessus des ventrales, la peau du ventre

est legerement rayee, du moins chez les jeunes individus; ces raies descendent vers la ligne ventrale.

En avant des ventrales, on remarque sur la ligne mediane du corps une petite protuberance mamillaire

ronde. ’
’ The 3 species agree also in their very small size, the great development of the cephalic mucous

cavities, and the extremely caducous scales, which show a strong tendency to loss of spines. Compared

with H. italicus, the Hawaiian species are signalized by almost total loss of the mandibular barbel, and

by increase in number of ventral rays. Other species referred to Hymenocephalus a seem not to share

the common characters above noted, and may with advantage, perhaps, be removed from the group.

Specimens were obtained at the following stations: Nos. 3865, Pailolo Channel, 256 to 283 fathoms;

3883, Pailolo Channel, 277 to 284 fathoms; 3884, Pailolo Channel, 284 to 290 fathoms; 3898, Pailolo

Channel, 258 to 284 fathoms; 3907, off the south coast of Oahu, 304 to 315 fathoms; 3908, off the south

coast of Oahu, 304 to 308 fathoms; 3909, off the south coast of Oahu) 308 to 322 fathoms; 3910, off the

south coast of Oahu, 311 to 337 fathoms; 3911, off the south coast of Oahu, 334 to 337 fathoms; 3912,

off the south coast of Oahu, 310 to 334 fathoms; 3914, off the south coast of Oahu, 289 to 292 fathoms;

3916, off the south coast of Oahu, 299 to 330 fathoms; 3917, off the south coast of Oahu, 294 to 330

fathoms; 3918, off the south coast of Oahu, 257 to 294 fathoms; 3925, off the south coast of Oahu, 299

to 323 fathoms; 4021, vicinity of Kauai, 286 to 399 fathoms; 4025, vicinity of Kauai, 275 to 368 fathoms;

4085, off the north coast of Maui, 267 to 283 fathoms; 4086, off the north coast of Maui, 283 to 308

fathoms; 4087, Pailolo Channel, 306 to 308 fathoms; 4088, Pailolo Channel, 297 to 306 fathoms; 4089,

Pailolo Channel, 297 to 304 fathoms; 4090, Pailolo Channel, 304 to 308 fathoms; 4091, Pailolo Channel,

306 to 308 fathoms; 4105, Pailolo Channel, 314 to 335 fathoms; 4106, Pailolo Channel, 335 to 350

fathoms; 4140, Pailolo Channel, 339 to 437 fathoms.

Hymenocephalus antrseus Gilbert & Cramer, Proe. U. S. Nat. Mus., XIX, 1897, 428, pi. xlvi, fig. 2.

a The above was written before the description of H. striatissimus, H. papyraceus, and H. lelhonemus from Japan (see

Jordan & Gilbert, Bull. U. S. F. C. for 1902, pp. 612-616), all of which possess the above-mentioned characters of the genus.
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Hym.enoceph.alus striatulus, new species. Fig. 259.

Type, 144 mm. long, from station 4122, off the southwest coast of Oahu, depth 192 to 352 fathoms;

type, No. 51611, U. S. Nat. Mus.

Very closely related to H. antrxus, differing in the much more slender habit, the smaller eye,

with the horizontal diameter much longer than the vertical, the more projecting snout, the more
numerous ventral rays, and the more spinous scales.

Depth of body equaling length of snout and eye; head 4.8 in total length. D. n, 9 (to ii, 11); V.

15 (usually 14); P. 15 (15 to 18).

Head and body very slender; anterior profile not strongly arched as in H. antreeus
;
projecting

point at tip of snout more prominent than in antreeus, extending well beyond mouth; skull papery

with excessively large sensory canals inclosed by delicate membrane; mouth large, oblique; maxillary

reaching vertical from hinder margin of orbit; mandibular barbel usually obsolete, to be made out

in one specimen with the aid of a lens; teeth minute, in narrow bands in the jaws, the mandibular

band about half width of premaxillary band; interorbital width equal to length of snout; eye ellip-

tical, its vertical diameter contained 1.4 times in the horizontal diameter, which is 0.3 length of head;

preopercular angle broadly rounded, with crenulated border, the posterior edge oblique; gill-mem-

branes rather narrowly joined anteriorly, entirely free from isthmus; gill-slits wide, as in H. antrxus.

Dorsal spine slender and smooth, scarcely longer than some of the succeeding rays; base of first

dorsal contained 1.75 times in interspace between dorsals; first anal ray in a vertical a trifle behind

last ray of first dorsal; ventrals inserted noticeably in advance of pectorals; pectorals long and slender,

their tips extending to opposite fourth or fifth anal ray, their length a trifle more than half length of

head; outer ventral ray filamentous, reaching to base of ninth anal ray; vent immediately in front of

first anal ray, its distance from base of inner ventral ray equaling distance from the latter to mandibu-

lar angle; a small obscure lens-like body on middle line of breast, as in H. antreeus; a similar body
immediately before vent, the 2 joined by a raised strand along inner abdominal wall; scales very thin

and caducous, an occasional patch only being present; 4 series between lateral line and base of first

dorsal; those on breast, sides of body and tail essentially similar, and much rougher than in H.

antrxus, each usually with from 20 to 30 spines, arranged in 4 to 6 parallel oblique series (quincunx

order); scales along sides of shoulder-girdle and on under side of mandible smooth.

In color, almost exactly like H. antrxus. The body was light olive in life, with narrow dark

margins to the scales on the back; lower' half of caudal portion of body marked with coarse black

pigment spots, many of which are arranged in oblique or horizontal rows; under a lens, the central

area of many of these spots shines with metallic luster; somewhat finer specks, more closely crowded,

form a wide dark band along middle of tail, which does not show the conspicuous narrow line char-
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acteristic of H. antrxus; a conspicuous black spot at base of each anal ray; dorsal rays not marked;

posterior edge of occipital canal jet-black (as in H. antrxus)-, 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 II. antrxus, the gular membrane has a black median streak, from which diverge

forward and outward a number of fine parallel black lines. A silvery streak along each side of isthmus

extending backward and surrounding outer portion of ventral base, crossed with very fine parallel hair

lines of black, which can be made out only by the aid of a lens; these lines are as numerous and as

fine as the scale strife; lips and dentary portions of jaws black; roof of mouth shining plumbeous;

branchial region largely dusky; a blackish patch in front of tongue; lining of gill-cavity largely dusky.

Specimens were taken as the following stations: Nos. 3920, off the south coast of Oahu, 265 to 280

fathoms; 3986, off Kauai, 55 to 362 fathoms; 4122, off the southwest coast of Oahu, 192 to 352 fathoms.

Hymenoeephalus aterrimus, new species. Plate 93.

Type, 127 mm. long, from station 3989, vicinity of Kauai Island, depth 385 to 500 fathoms; type,

No. 51649, U. S. Nat. Mus.

This species is jet-black, and occurs at a greater depth than II. antrxus or H. striatulus. Its range

is apparently between 400 and 500 fathoms, where it is found in company with Macrourus gibber

and Trachonurus sentipellis. It is closely related to the other Hawaiian species of the genus, and to

H. italicus. In addition to the papery cranial crests and the wide mucous canals bridged over with

delicate membrane, the. wide terminal mouth, the weak dentition and the smooth dorsal spine, the

species has thin caducous scales, the peculiar striation on side of throat and region above base of

pectoral fin, and the 2 minute lens-like bodies in the median line of the ventral surface.

The depth of the body varies widely with the distention of the abdomen, and also with the curvature

of the back, the base of the dorsal fin sometimes forming a greater prominence than in the type. In

the latter, the depth at origin of dorsal fin is contained 1.5 times in the length of the head. D. ii, 9;

V. 13 (usually 14); P. 13 (sometimes 14); 3 rows of scales between position of lateral line and middle

of base of first dorsal.

Head very large, compressed, with a very heavy bluntly-rounded snout, which scarcely protrudes

beyond premaxillaries; mouth terminal, with the premaxillaries anteriorly wholly below orbit; cleft

oblique; maxillary reaching slightly beyond vertical from posterior margin of orbit, its length 1.85 in

head
;
teeth very short and slender, but somewhat longer than those in H. antrxus and II. striatulus,

arranged in narrow bands in both jaws, the inner series evidently longer than the outer but still very

small; all the teeth are depressible; with a lens they are seen to be arrow-shaped at tip; barbel wanting;

eye small, shorter than snout, and but half width of interorbital space; preopercle very widely expanded,

its angle broadly rounded, its upper limb oblique and convexlv curved
;
around preopercular angle

the margin is rather coarsely crenate; gill-membranes moderately joined anteriorly, wholly free from

isthmus; gill-slits wide, the membranous attachment to the first arch encroaching less on anterior cleft

than in species of Macrourus; a narrow slit behind fourth arch; gill-rakers short, sessile, spinous; in

uninjured specimens the tail is extremely slender.

As in related species, the first dorsal spine is minute, not evident to the eye; the second spine

very slender and wholly smooth, tapering to a very fine point, but not filamentous; the succeeding ray

unbranched, but articulated, the 4 following rays forked for a short distance near their tips; other rays

simple, unbranched; rays of second dorsal very small, but origin of fin can be made out without diffi-

culty; interspace between dorsals equal to 2.4 times base of anterior dorsal; second dorsal spine 0.6 length

of head; origin of anal fin vertically behind first dorsal for a distance equaling diameter 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 head; 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 distance equaling diameter of pupil.

Scales large, very thin and caducous, round in outline, with parallel concentric lines whose centers

coincide with those of the scales; no spines on any of the -few scales examined, these including all the

scales of the breast, a few above and behind bases of ventrals, those between pectorals and ventrals,

those behind and above bases of pectorals, and one above bases of anterior anal rays; the scales evi-

dently covered the entire body in fife, but may have been absent on head.



Hymenocephalus

aterrimus

Gilbert.

Type.





FISHES OF HAWAIIAN ISLANDS. 667

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 midventral line, one on middle 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 abdominal 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 coast of Molokai, 328

to 414 fathoms; 3904, off the north coast of Molokai, 295 fathoms; 3985, vicinity of Kauai, 430 to 477

fathoms; 3989, vicinity of Kauai, 385 to 500 fathoms; 3997, vicinity of Kauai, 418 to 429 fathoms;

4019, vicinity of Kauai, 409 to 550 fathoms; 4109, Kaiwi Channel, 442 to 449 fathoms; 4137, vicinity of

Kauai, 411 to 476 fathoms; 4139, vicinity of Kauai, 339 to 512 fathoms; 4166, vicinity of Bird Island,

293 to 800 fathoms; 4180, vicinity of Niihau, 417 to 426 fathoms.

Macrourus ectenes Gilbert & Cramer.

This species was not obtained by the expedition of 1902; only the type is known, a young indi-

vidual 5i inches long. It is well distinguished from other Hawaiian species.

Macrourus ectenes Gilbert & Cramer, Proc. U. S. Nat. Mus., XIX, 1897, 423, pi. 44, fig. 1.

Macrourus propinquus Gilbert & Cramer.

Numerous specimens were secured and form the basis for the following notes, which include some
corrections and additions to the description of the type.

Head rather small, compressed; snout short and high, its length, its depth, and the width between
the nostrils all equal; median tubercle at tip of snout but slightly above middle of pupil; lower ante-

rior profile of snout very oblique, or almost vertical; front of premaxillaries slightly in advance of

nostrils; transverse width of mouth slightly less than its length; gill-membranes rather narrowly

united across isthmus, with a rather wide free fold posteriorly.

Serrse of second dorsal spine coarse, widely spaced, and evenly distributed along its entire length,

about 9 in number in the young, becoming smaller and more numerous (about 15) in adults; the

spine becomes filamentous toward its tip, its total length about equaling that of head; the interspace

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 middle of the sides

above lateral line have 7 to 11 parallel series of rather long appressed spines, which rise independently

from the scale, and are not connected by ridges; scales on head and nape are similar, but smaller and
more crowded, with the series of spines parallel or slightly diverging; on the breast the spines are

much shorter than elsewhere, the series parallel or slightly diverging; basal half of first dorsal whitish,

contrasting strongly with the black distal half.

The pyloric caeca in four specimens number 22, 26, 30, 32. The specimens taken June 21 at

station 4021 had been feeding exclusively on small eggs, with which the stomachs of all were distended.

At this date the male and female reproductive glands had reached a very moderate development. On
August 1, at station 4137, a single specimen was taken, larger than any other obtained, and at a greater

depth. In this the eggs were mature, being extruded from the body by the pressure incident on
rising to the surface. The stomach was empty and strongly contracted.

The species was taken at the following stations: Nos. 4021, off the east coast of Kauai, 286 to 399

fathoms; 4022, off the east coast of Kauai, 376 to 399 fathoms; 4137, off the east coast of Kauai, 411 to

476 fathoms.

Macrourus propinquus, Gilbert & Cramer, Proe. U. S. Nat. Mus., XIX, 1897, 424, pi. xlii, fig. 2.
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Macrourus holocentrus Gilbert & Cramer.

One specimen was taken at station 3909, off the south coast of Oahu, 308 to 322 fathoms.

Head and trunk very slender, the head with rounded outlines and no ridges; longitudinal profile

of snout convex; interorbital space and occiput concave; suborbital 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 predorsal area, the spines shorter and frequently in radiating

lines; mandible naked in this specimen and in one of the cotypes of the species. In the latter there

are 8 ventral rays, in the former 9.

The following corrections and additions may be made to the original description: Median rostral

tubercle on a level with middle of eye; premaxillaries anteriorly below level of eye; maxillary reach-

ing slightly beyond middle of orbit; gill-membranes with a wide free fold where they cross isthmus;

serrations of second dorsal spine small, 11 or 12 in number, evenly spaced along entire spine except

the filamentous portion; second dorsal spine very slender; last rays of first dorsal not nearly reaching

second dorsal when declined; length of first dorsal base 0.6 the interspace between dorsals; ventral

fin, excluding outer filamentous ray, reaching base of second anal ray; back light gray, with some
dusky mottlings; lower half of gill-cavity whitish.

Macrourus holocentrus Gilbert & Cramer, Proc. U. S. Nat. Mus., XIX, 1897, 426, pi. xliii.

Macrourus gibber Gilbert & Cramer.

Taken at a number of localities but never abundantly. The following additions and corrections

may be made to the original description.

Infraorbital ridge occupying a very oblique position, but not approaching the vertical; tip of pre-

maxillaries far below level of middle of eye, their horizontal plane intersecting eye midway between

lower margin of pupil and lower margin of orbit; teeth of outer series not enlarged; posterior

margin of preopercle nearly vertical, the angle broadly and evenly rounded; gill-membranes with a

narrow free posterior margin on middle line below; dorsal profile ascending strongly to origin of

dorsal, then descending abruptly along base of fin, forming a conspicuous triangular hump; length of

pectorals 0.7 that of head; lateral line nearly obsolete^ membranous tubes present on occasional scales

or groups of scales only.

Scales on back and sides thin, deciduous, furnished with very slender, closely appressed spines,

which are arranged in parallel series directed somewhat obliquely downward and backward; on the

back the series of spines may slightly diverge, as given in the figure above cited; spines distinct, not

located on ridges; on breast and sides of head, the scales are thicker and the spines stronger, arranged

in series which usually diverge; subocular ridge and the lateral pair of rostral ridges covered with

very strongly spinous scales; the 3 rostral tubercles bear rosettes of strong spines; spaces between

median and lateral rostral ridges naked, or with a few scattered cycloid scales; lower side of snout

and anterior half of space between mouth and subocular ridge naked; mandibles naked, ending

posteriorly in a spinous point, which does not project.

Taken at the foliowing stations: Nos. 3842, off the south coast of Molokai, 495 to 506 fathoms;

3985, vicinity of Kauai, 433 to 477 fathoms; 3989, vicinity of Kauai, 385 to 500 fathoms; 3994, vicinity

of Kauai, 330 to 382 fathoms; 3997, vicinity of Kauai, 418 to 429 fathoms; 4007, vicinity of Kauai, 508

to 557 fathoms; 4014, vicinity of Kauai, 362 to 399 fathoms; 4022, vicinity of Kauai, 376 to 399 fathoms;

4028, vicinity of Kauai, 444 to 478 fathoms; 4041, off the west coast of Hawaii, 253 to 382 fathoms;

4109, Kaiwi Channel, 442 to 449 fathoms; 4112, Kaiwi Channel, 433 to 447 fathoms; 4113, Kaiwi

Channel, 395 to 433 fathoms; 4137, vicinity of Kauai, 411 to 476 fathoms; 4139, vicinity of Kauai, 339

to 512 fathoms; 4141, vicinity of Kauai, 437 to 632 fathoms; 4166, vicinity of Bird Island, 293 to 800

fathoms.

Macrourus gibber Gilbert & Cramer, Proc. U. S. Nat. Mus., XIX, 1897, 426, pi. XLIV, fig. 2.

Macrourus burragei, new species. Fig. 260.

Type, 265 mm. long, from station 3917, off the south coast of Oahu Island, in 294 to 330 fathoms;

type, No. 51641, U. S. Nat. Mus.

Closely allied to M. holocentrus
,
but with deeper body, blunter anterior profile, larger first dorsal

fin, shorter abdomen, and much smaller scales.
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First dorsal u, 10; ventral 9; pectoral 20 or 21; 14 scales in a series downward and backward

from origin of first dorsal to lateral line, 11 between lateral line and origin of second dorsal (8 in if.

holocentrus)

.

Head short and high, compressed, the greatest depth contained 1.2 times in its length; upper pro-

file nearly straight from dorsal fin to snout, a very slight depression above orbits; profile of snout gently

decurved to rostral tubercle, descending thence in a vertical line to front of premaxillaries; head firm,

without conspicuous mucous cavities, the scales everywhere firmly adherent; snout terminating antero-

superiorly in a tubercle covered with spines radiating in all directions from the center; a pair of smaller

spinous tubercles are separated from the first by less than half its diameter; suborbital flat, without

ridge; interorbital space narrow, very slightly concave, its width slightly less than length of snout, 0.8

diameter of orbit; upper rim of orbit encroaching on upper profile; snout 0.25 length of head; eye

circular, 3.3 in head; distance from rostral tubercle to premaxillaries 0.2 length of head; front of

premaxillaries far in advance of nostrils; maxillary scarcely reaching vertical from front of pupil,

contained 3.25 in length of head, and equal to width of mouth; teeth in very wide villiform bands in

both jaws, the outer series in the upper jaw scarcely enlarged; length of barbel 0.7 diameter of orbit;

least width of the suborbital 0.3 diameter of orbit; preopercular angle not produced, the posterior

margin nearly vertical, convex in its upper half, concave immediately above the angle.

Fig. 260.—Macrourus burrcigei Gilbert, new species. Type.

First dorsal fin very, long; second dorsal spine large, provided with 17 rather fine serrations

evenly distributed for its entire length, its flexible portion short, its tip scarcely projecting beyond that

of the first succeeding ray; total length of spine equaling distance from tip of snout to base of upper

pectoral ray; rays of second dorsal very short and inconspicuous, the base of the first ray reached by
the seventh ray of first dorsal; interspace between dorsals equal to base of anterior fin; first anal ray

under middle of anterior dorsal, its distance from base of inner ventral ray one-half distance from
latter to edge of gill-membrane; inner ventral ray reaching anal origin, the other rays extending well

beyond it, the filamentous outer ray reaching base of fifteenth anal ray, its length 1.1 in that of head;

pectoral wide, extending to opposite eleventh anal ray, its length 1.45 in head; a small naked pit on
middle line of breast between the outer ventral rays.
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Scales on back and sides densely covered with slender bristle-like spines, which are arranged

in numerous parallel series somewhat difficult to determine; on head the spines are much coarser

and less numerous, and the series strongly radiate; mandibles, gill-membranes, and the space below

suborbitals and rostral ridge naked, the rest of head completely invested; lateral line prominent and

continuous, describing a low curve above pectoral fin.

Color light grayish, cheeks and opercles not darker than sides of body; under side of snout, lips,

and mandibles blackish, more or less mottled with silvery; gill-membranes purplish black, breast and

abdomen dusky; mouth and gill-cavities whitish, lining of abdominal cavity bright silvery, with

scattered black specks; membrane of first dorsal silvery with scattered black specks, a few small dark

spots on the rays; anal whitish, blackish at base of the anterior 12 rays; pectorals and ventrals dusky,

the latter with silvery pigment; ventral filament white.

One specimen only.

Named for Lieut. G. H. Burrage, U. S. Navy, navigating and executive officer of the Albatross, to

whose efforts was directly due much of the success of the expedition.

Macrourus obliquatus, new species. Fig. 261.

Type, 165 mm. long, from station 4141, off the east coast of Kauai, depth 437 to 632 fathoms; type,

No. 51514, U. S. Nat. Mus.

Body very long and slender, depth at origin of dorsal contained 1.6 times in head. First dorsal ii,

11; V. 12; P. 22 or 23; scales between lateral line and base of second dorsal spine 9.

Head rather long, with moderately projecting snout, and narrow inferior mouth, which is much
overpassed by the snout anteriorly and by the infraorbital ridges laterally; length of snout slightly

exceeding vertical diameter Of orbit, contained 3.6 times in length of head, its preoral length 0.3

Pis. 261.—Macrourus obliquatus Gilbert, new species. Type.

length of head behind snout; snout terminating in a very spinous tubercle directed very obliquely

upward; a pair of prominences also on side of snout where each infraorbital ridge joins the ridge which

bounds the upper portion of the nasal fossa; from the median tubercle a ridge extends backward nearly

to middle of interorbital space, the latter deeply concave; from the supraorbital rim a pair of curved

ridges converge backward toward occiput; width of interorbital space equal to 0.7 the long diameter

of orbit, which is oblique downward and backward, and equal to 0.3 length of head; front of mouth

slightly in advance of nostrils; tip of maxillary scarcely reaching vertical from hinder edge of pupil,

its length equaling 0.3 that of head; greatest width of mouth contained 1.7 times in its length; behind

angle of mouth, on outer mandibular rim, a short strong compressed spine directed backward; teeth

in rather wide villiform bands in both jaws, 12 or 14 of the outer series in the front of upper jaw, at

least twice the size of the villiform teeth behind them; cheek produced downward and backward into

a narrow rounded lobe encroaching on preopercle; preopercular margin not produced, its vertical
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margin straight; gill-membranes rather widely joined across throat and forming a wide free border

posteriorly.

Profile but little elevated at front of first dorsal, the base of which is not oblique; second dorsal

spine broken, the basal portion bearing 3 strong distantly placed hooks; longest dorsal ray 0.7 length of

head; second dorsal very low throughout; base of first dorsal 0.8 the interspace between dorsals; anal

low, originating under middle of first dorsal; pectoral extending to opposite twelfth anal ray, its length

0.7 that of head; tips, of ventrals injured, so their length can not be given; anal opening anterior in

position, its distance from inner base of ventrals being 0.7 its distance from front of anal fin.

Scales on back and sides of body have all been lost; on predorsal region each scale has about 10

slender distinct spines arranged in 1 median and 2 parallel lateral series; the spines of the median series

little longer than the others, none of them located on ridges; side and upper part of head, including

snout, entirely invested with spinous scales; lower side of snout and anterior half of space between

mouth and infraorbital ridge, naked; posterior half of supraoral area scaled continuously with the

cheek; mandible with a few scales, the others apparently having been lost.

Color grayish, darkened by the broad dusky margins of the scales; sides and lower surface of

head and abdomen jet-black; mouth blackish; lining of opercles black, the gill-cavity otherwise light;

lining of abdominal cavity blackish; barbel whitish; ventral fins black, other fins dusky translucent.

But one specimen was procured.

Macrourus hebetatus, new species. Fig. 262.

Type, 125 mm. long, from station 3925, off the south coast of Oahu Island, depth 299 to 323

fathoms; type, No. 51608, U. S. Nat. Mus.

Strongly resembling M. ectenes Gilbert & Cramer, also from Hawaiian waters, but differing in the

much smaller eye, the number of dorsal and ventral rays, the smooth rostral tubercles, the armature of

scales, and the color.

Body rather short and deep, the depth at origin of dorsal contained 1.2 times in length of head.

First dorsal ii, 12; V. 8; P. 24; eleven scales in an oblique series from lateral line to base of dorsal

spine.

Head short, cuboid, with vertical cheeks and vertical anterior profile to snout; axial length of the

very short snout 0.7 its width, which equals the greatest diameter of orbit; snout ending in a small

perfectly smooth tubercle, from which extends backward a median ridge, which is angulated at a

point midway between nostrils; a sharp ridge bounds the nasal fossa above and joins the supraorbital

rim; no distinct lateral pair of rostral tubercles, and no spines on any of the exposed points or ridges;

mouth small, slightly oblique, scarcely overpassed by the rostral tubercle or the suborbital ridge; max-
illary reaching a vertical line which crosses eye half way between its anterior edge and the front of

pupil, its length 3.3 in head; upper jaw with a moderate villiform band of teeth, those of the outer

series definitely enlarged, forming small canines; mandibular teeth in a narrow villiform band; barbel

small, 0.25 diameter of orbit; distance from front of premaxillaries to rostral tubercle 0.7 diameter of

F.C.B.1903, Pt. 2—7
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orbit; interorbital space concave, its width contained 1.2 in diameter of orbit; snout and lower side

of head naked, save for a V-shaped patch of scales extending from the interorbital space forward,

the apex of the V on median line between nostrils; a narrow band of spinous scales surrounding

anterior segment of orbit; preopercular angle a little produced, its vertical margin concave; gill-

membranes narrowly joined across throat and largely free from isthmus.

Second dorsal spine with 8 strong serrations, evenly spaced, none of these on the basal fourth

;

filamentous tip short, the entire spine contained 1.4 times in head; interspace between dorsals equal

to base of the first; second dorsal very low; anal originating under third or fourth ray of first dorsal,

its longest rays equal to length of snout and eye; pectorals long and slender, reaching to opposite

seventeenth anal ray, their length 1.5 in that of head; filamentous ventral ray reaching base of twen-

tieth anal ray, its length equaling that of head; distance from vent to axil of ventrals 0.7 its distance

from front of anal.

Scales small, very deciduous, mostly lost in the type, 11 in a series from lateral line to base of

second dorsal spine; those on back, under origin of second dorsal* have each a strong median ridge

which bears 5 ghort strong spines directed very obliquely backward, and a pair of shorter lower ridges,

parallel with the first, and bearing from 1 to 3 similar spines; on breast, head, and antedorsal region

the scales are smaller and bear usually the median ridge only.

Color, back and sides grayish, checkered by narrow black lines margining the scales; sides

and lower part of head and abdomen jet-black; gill-membranes blackish on inner surface as well as

outer, but the lining membrane of mouth and gill-cavity otherwise whitish; peritoneum dusky silvery;

along the sides and tail about 12 narrow black cross-lines, the posterior more distinct than the anterior,

only a few of them complete; dorsal uniformly dusky, anal translucent, with a wide black margin;

pectorals and ventrals, including the ventral filament, blackish.

Only the type known.

Macrourus longicirrhus, new species. Fig. 263.

Type, 590 mm. long, from station 4185, vicinity of Kauai Island, depth 1,000 to 1,314 fathoms;

type, No. 51592, U. S. Nat. Mus.

Body robust, depth 5.5 in total length; head 4.55. First dorsal ii, 10; V. 11; P. 21; scales between

lateral line and base of second dorsal spine 6.

Head depressed above orbits, a low convex curve thence to dorsal, the base of which does not

form a projection; contours of snout evenly and bluntly rounded; cheeks and suborbitals nearly ver-

tical, without projecting ridges or prominences;' interorbital convex and very wide, 3.5 times in length

of head; horizontal and vertical diameters of orbit equal, 1.4 in interorbital width, 5 in head; snout

projecting but little beyond mouth, its length contained 3.25 times in head; distance from premaxil-

laries to tip of snout 0.12 length of head; maxillary reaching a vertical from middle of orbit, its length

2.4 in head; mandible well included; premaxillary teeth in a moderate band; posterior teeth villiform;

outer teeth enlarged, forming small canines,' the enlarged teeth including some behind the outer series;

the premaxillary band narrows laterally, but contains always smaller teeth behind an outer series-

mandibular teeth uniform in size, intermediate in size between inner and outer premaxillary teeth;

they form at symphysis a very broad band which tapers rapidly toward sides; barbel .17 length of

head; nostrils small, the anterior round, with its posterior membranous margin elevated, the posterior

vertically slit-like; preopercular angle greatly produced backward, the margin above angle deeply

indented; gill-membranes widely joined anteriorly, adnate to the isthmus, without free posterior edge;

branchiostegals 6; outer branchial' slit very short, the arch almost wholly adnate; length of slit but

0.3 diameter of orbit; slit behind fourth arch slightly wider; pseudobranchiae present, small.

Second dorsal spine compressed, rather slender and flexible, its anterior margin furnished with a

few very fine serrulations; it is produced to a short filamentous tip, which reaches base of twelfth ray of

second dorsal, and is more than 0.91ength of head; first soft ray 0.8 length of head; interspace between

dorsals slightly exceeding in length base of first, and contained 3.4 times in head; origin of anal verti-

cally below beginning of last third of interspace between dorsals; all anal rays injured, the longest

present being .2 the length of head, and much longer than rays of second dorsal; vent immediately in

front of anal fin; outer ventral ray greatly produced, reaching base of nineteenth anal ray, 0.25 total

length; pectoral reaching to opposite twenty-second scale of lateral line; none of its rays produced, the

longest 1.7 in head.
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Scales large, adherent, those on anterior part of head greatly reduced in size; they densely cover

entire head, including snout, the suborbital region, and the posterior 0. 7 of the mandibular rami; gular

and gill-membranes bare; on middle of sides each scale bears numerous very short appressed spines,

arranged usually in 16 or 18 parallel series; there is some irregularity in the arrangement of the spines,

which sometimes break rank and show a tendency to form in quincunx order; in the smaller scales of

snout and interorbital area the spines are greatly crowded, stand out vertically from the scales, and

are sometimes arranged in diverging series; there are 26 series of scales in advance of origin of second

dorsal fin.

Fig. 263 .—Macrourus longicirrhus Gilbert, new species. Type.

Color uniform dark brown or purplish brown on head, body, and fins; gill-cavity similarly colored;

inside of mouth lighter; peritoneum white, or only faintly dusky; barbel and ventral filaments white,

dorsal filament colored like rest of fin.

. Only the type known.

Ccelorhynchus gladius Gilbert & Cramer.

Six specimens of this rare species were secured. In the longest specimen, 238 mm., the scales

along back near first dorsal fin have 40 to 50 minute equal spinelets, arranged in about 10 series,

which, are parallel throughout; the spines are thus much more numerous than in the smaller type

specimen and in other smaller specimens before us. In the figure of the type cited below, the enlarged

cut of the scale is very poor and misleading, the spines being much smaller than there shown, and

more closely set. The scales on the head have the spinelets still more minute and more numerous,

arranged in slightly radiating series, and giving a rough shagreen-like texture to the head.

The following additions and corrections may be made to the type description: Barbel variable in

size, and may equal 0.4 diameter of orbit; gill-membrane with a very narrow free margin behind; outer

gill-slit not pore-like, but a slit 0.4 diameter of orbit; distance from inner base of ventrals to origin of

anal 0.3 length of head; vent at posterior end of a well-marked naked fossa; lining of mouth whitish

anteriorly, becoming dusky toward gullet; gill-cavity slightly dusky, but not black, a dark blotch on
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Fig. 264.—Cadorhynchus aratrum Gilbert, new species. Type.

much more rapid in its terminal half; width at middle of snout more than half its length; vertical

diameter of orbit contained 1.6 times in the longitudinal diameter, which equals the convex interorbital

width, and is contained 1.7 times in snout; upper margin of orbit nearly straight; posterior nostril

vertically elongate and weakly crescentic, the anterior a roundish pore, separated from the posterior

by a narrow black strip of integument; two pairs of low but well-marked spinous ridges on top of

head, the outer pair continuous with supraorbital margin, its posterior end immediately in advance

of upper end of gill-slit; the inner pair begin in advance of middle of interorbital space, and run in

parallel lines over occiput (in C. parallelus the inner pair of ridges converge strongly to near their

posterior ends, then diverge)
;
median rostral ridge not evident in well-preserved material; the strong

infraorbital ridge runs from tip of snout to preopercular lobe, where it is surrounded behind and below

by a wide, smooth membrane; upper limb of preopercle made concave by the strongly projecting

angle; transverse width of mouth at tips of maxillaries equals half width of snout at same level, and

equals length of maxillary
;
front of mouth opposite posterior nostril or slightly behind that point, the

end of maxillary extending to a point slightly in advance of posterior edge of pupil, its length half the

opercle showing through; peritoneum black; abdomen externally blue-black, the color not dependent

upon the peritoneal color; anal whitish anteriorly, becoming 1 lackish behind in adults; in young,

the second dorsal and anal are whitish throughout; in adults, the second dorsal is black.

Specimens were obtained at the following stations: NoS. 4116, off the northwest coast of Oahu,

241 to 282 fathoms; 4122, off the southwest coast of Oahu, 192 to 352 fathoms; 4130, off the east coast

of Kauai, 283 to 309 fathoms; 4132, off the east coast of Kauai, 257 to 312 fathoms.

Coelorhyiichus aratrum, new species. Fig. 264.

Related to C. parallelus, but differing in spination of scales and in the wholly smooth lower side
j

i

of head, no scales or tubercles being present below the infraorbital ridge, except a very small patch

on lower side of snout near its tip.

Type, 313 mm. long, from station 3910, off the south coast of Oahu Island, depth 311 to 337
;

i

fathoms; type, No. 51656, U. S. Nat. Mus.

Depth of body slightly more than half length of head; D. ii, 8; V. 7; P. 18 or 19; pyloric caeca 9; ] I

snout long, depressed, everywhere transversely convex, longitudinally a little concave, ending ante- j

riorly in a short but definite slender spine; width of snout opposite front of orbit equal to its length

from base of terminal spine to anterior nostril
;
lateral outlines of snout convex, the narrowing being

]
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preoral portion of snout, without terminal spine; teeth minute, in wide bands in each jaw, none of them

at all enlarged; barbel half as long as diameter of pupil; near tip of snout, on lower side, a small patch

of prickles, similar to those covering infraorbital ridge, and like them adnate to the bone; with this

exception all the region below infraorbital ridge, including mandibles, is smooth, without scales,

prickles, or tubercles (in C. parallelus all of this region, except gular and branchial membranes, is

thickly beset with irregular small plates, each bearing from 1 to 3 spines
) ;

where the gill-membranes

are joined across throat they form a narrow free fold; gill-rakers represented by small tubercles, 7 or 8

in number on outer arch.

First dorsal fin inserted well behind axil of pectorals; predorsal region invested with scales similar

to those of sides, arranged in regular series, and scarcely reduced in size; second dorsal spine smooth

throughout, very slender and weak, its terminal portion as flexible as the rays; length of dorsal spine

equal to that of snout; distance b'etweemdorsals equal to base of first dorsal exclusive of the 2 spines;

anal originating a trifle behind front of second dorsal; anal opening immediately before origin of anal

fin, its distance from inner base of ventrals a trifle less than the distance from latter to margin of the

gill-membranes on median line; this measurement remains almost constant in specimens of very

different size. In a specimen of C. parallelus from Misaki, Japan, and in Gunther’s figure (Kermadec

Islands) the distance from base of ventrals to vent is much greater than between ventrals and edge of

gill-membrane. In C. aratrum, the ventral filament reaches vent.

Scales of back and sides each with 6 to 15 strong spines arranged in 3 to 5 nearly parallel series.

The spines stand out at an angle of 45°, those of the central series somewhat larger than those of the

lateral rows, and the spines in each row increasing rapidly to the posterior one, which projects well

beyond margin of scale in both median and lateral series; the spines are longer and slenderer than in

a specimen of C. parallelus from Japan, and there is less inequality between central and lateral series;

on breast, the scales have 3 to 5 short, strongly radiating series of spines, the spines shorter than those

on sides; scales of lateral line have 2 equal series of spines, separated by the tube, and have fewer lateral

series, or none; on head, the spines are more numerous and much slenderer, and project nearly at right

angles to the surface, giving a characteristic hispid appearance to the entire top and side of head; they

are arranged with less regularity, but usually in strongly diverging or stellate series; the}'' are much
more numerous than in parallelus, and have all the series equal or nearly so; 5 series of scales between
lateral line and dorsal fins; the series running upward and backward from first scale of lateral line

runs to base of dorsal spine; 4 series cross the back between dorsal fins.

Color, light brown above, whitish on lower side of snout and below pectoral fin; mouth and gill

cavities and abdominal cavity lined with blue-black, this color faintly visible through opercle, gill-

membrane, and abdomen; first dorsal black at base, bright white distally; pectorals, second dorsal,

and anal dusky or whitish; ventrals dusky at base, then white.

Taken at stations Nos. 3910, off. the south coast of Oahu, 311 to 337 fathoms; 3914, off the south

coast of Oahu, 289 to 292 fathoms, and 4088, Pailolo .Channel, 297 to 306 fathoms.

Ccelorhynchus parallelus Gilbert & Cramer, Proc. U. S. Nat. Mus., XIX, 1897, 421; not of Gunther.

Coelorhynchus doryssus, new species. Plate 94.

Type, 345 mm. long, at station 4109, Kaiwi Channel, depth 442 to 449 fathoms; type, No. 51616,

U. S. Nat. Mus.

Similar to C. aratrum, but with the snout more slender and more convex; the mouth much larger,

the scales on head minutely spinous, those on body much less strongly spinous, and the coloration

much lighter.

Depth of body 2.2 in length of head; D. ii, 7, last ray cleft to base; V. 7; P. 17.

Lateral contour of head forming a nearly straight line, the outlines of the long narrow snout scarcely

at all convex, converging regularly from base to tip; upper profile of snout longitudinally concave, the

deepest point in the concavity being at origin of the second third of its length; width of snout opposite

front of orbits contained 1.4 in its length; at its middle, the width of the snout is half its preoral por-

tion; the snout ends in a definite short spine; vertical diameter of orbit contained 1.6 times in its longi-

tudinal diameter, which equals -the convex interorbital width, and is contained twice in snout; upper
margin of orbit much less curved than the lower or lateral margins; the pore-like anterior nostril is

but a fourth the vertical length of the posterior, the 2 nostrils separated by a black membrane; ridges
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on head low but distinct, the inner pair on occiput converging posteriorly, then again slightly diverg-

ing. Median rostral ridge inconspicuous; the strong infraorbital ridge ends posteriorly, in a short

strong spine, beyond which projects the soft membranous margin of the preopercular lobe; upper limb -

of preopercle gently concave in its lower half, gently convex in the upper; transverse width of mouth
at tips of maxillaries equal to 0. 6 width of snout at same level

;
front of mouth opposite anterior nostril

;

tip of maxillary reaching a point opposite posterior margin of pupil; length of maxillary 0.7 preoral

portion of snout; teeth small, in wide bands in each jaw, none of them enlarged; barbel very slender,

half diameter of pupil; gill-membranes forming a very narrow free fold across throat; 9 tubercles

represent gill-rakers on outer arch.

First dorsal fin inserted directly above axil of pectoral; second dorsal spine smooth throughout and

very slender and weak, the distal half as flexible as a ray, its length equaling 0.7 that of snout; the

distance between dorsals equals base of anterior dorsal without its spines, and is crossed by 3 series of

scales; anal originating under second or third ray of second dorsal; inner base of ventrals midway
between vent and edge of branchial membrane on median line; ventral filament reaching vent;

pectorals reach to a point opposite origin of anal fin.

Scales of back and sides each with a median ridge composed of imbricating spines, which increase

regularly in length posteriorly, the last one projecting little if at all beyond margin of scale; also from 1

to 6 pairs of similar but very low parallel lateral ridges, which never approximate in size to the central

ridge, and rarely reach margin of scales; spination- much weaker than in parallelus or aratrum; on
breast and abdominal regions, the lateral series are much stronger than on back and sides, and are still

parallel or nearly so; scales on head without spines, but roughened with minute prickles, which are

arranged in more or less evident radiating or stellate series; a naked area is evident on middle of occiput,

where the scales fail to meet; naked lines also follow along the ridges, and between nasal bones and
rostral ridge; nasal fossa nearly as large as pupil; lower side of head wholly naked, except for a small

patch of prickles near tip of snout; 5 series of scales between lateral line and second dorsal fin; 13

scales in a series upward and backward from vent to lateral line.

Color very light gray, all the fins, including ventral filament, black throughout; terminal portion

of snout and lower side of head blackish; lining of mouth, gill-cavity, and peritoneum black, very

faintly visible externally.

In young specimens, 125 mm. long and less, apparently belonging to this species, the scales on

back and sides are essentially similar to those in adults, both median and lateral series of spines being

present, and in about the same relative size. The cephalic ridges seem proportionally higher and
are strongly spinous, including a median rostral ridge which loses its prominence in adults; but the

intervening areas on head, as well as the breast and belly, are covered with smooth cycloid scales, a

few only showing a series of median spines. Specimens' less than 100 mm. long are marked by a series

of 10 to 15 small black spots along base of anal fin.

Taken at the following stations: Nos. 4021, off the east coast of Kauai, 286 to 399 fathoms; 4109,

Kaiwi Channel, 442 to' 449 fathoms; 4112, Kaiwi Channel, 433 to 447 fathoms; 4122, off the southwest

coast of Oahu, 192 to 352 fathoms.

Mateeocephalus acipenserinus (Gilbert & Cramer).

A very abundant species at depths between 200 and 400 fathoms. The following details may be

added to the original description of the species.

Lateral margins of head angulated at a point immediately in front of nostrils, in front of which the

contours converge much more rapidly. In this anterior segment of the snout, the lateral margin is soft

and membranous, with skeletal basis, but is thickened and covered with comparatively large spinous

scales; suborbital bone weakly spinulose; as it fails to join preopercle behind, it is less firmly fixed

than usual; occipital region evenly rounded, -without trace of the spinous ridges so conspicuous in

species of Ccelorhynchus. Mouth very small, the width posteriorly but 0.3 the width of head on same
line.

Two types of coloration appear in our specimens. Some are uniform pale brown on upper parts,

as in the type, others have a pale spot at base of each scale forming rather definite longitudinal

streaks above lateral line. In these specimens, the top of head and the first dorsal fin are spotted or

mottled with dark.
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The largest specimen obtained is 200 mm. long.

Taken at the following stations: Nos. 3824, off the south coast of Molokai, 222 to 498 fathoms;

3910, off the south coast of Oahu, 311 to 337 fathoms; 3911, off the south coast of Oahu, 334 to 337

fathoms; 3917, off the south coast of Oahu, 294 to 330 fathoms; 3979, off Bird Island, 222 to 387

fathoms; 4014, off the east coast of Kauai, 362 to 399 fathoms; 4015, off the east coast of Kauai, 318 to

362 fathoms; 4021, off the east coast of Kauai, 286 to 399 fathoms; 4025, off the east coast of Kauai,

275 to 368 fathoms; 4086, off the north coast of Maui, 283 to 308 fathoms; 4088, approach to Pailolo

Channel, 297 to 306 fathoms; 4089, approach to Pailolo Channel, 297 to 304 fathoms; 4091, approach

to Pailolo Channel, 306 to 308 fathoms.

Ccelocephalus acipenserinus Gilbert & Cramer, Proc. U. S. Nat. Mus., XIX, 1897, 422, pi. xlii, fig. 1.

Malacocephalus hawaiiensis, new species. Fig. 265.

Type, 36 cm. long, from station 3907, off south coast of Oahu, depth 304 to 315 fathoms; type, No.

51618, U. S. Nat. Mus.

Depth at origin of first dorsal 1.2 in length of head; D. ix, 11 or 12; V. 9; P. 19 or 20.

This species was secured in the Kaiwi Channel by the Albatross in 1891, and was taken in some

abundance dui’ing the summer of 1902. It has been identified by Gilbert and Cramer with M. Isevis,

from the Atlantic, and is undoubtedly closely related to that species. There has been no opportunity

to make direct comparison of specimens, but as Hawaiian specimens in certain important respects fail

to answer the current descriptions of M. Isevis, it seems advisable to distinguish them from that species.

The descriptions of M. Isevis are lacking in detail, and other distinctive characters may appear when
specimens are directly compared. Two specimens captured by the Investigator in the Andaman Sea

have been identified by Alcock with M. Isevis, without further remarks.
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Snout high and compressed, protruding beyond mouth for an axial distance nearly equaling half

orbital diameter; anterior profile of snout very oblique; distance from its tip to premaxillaries contained

4.7 in length of head; length of snout 0.8 longest orbital diameter, and contained 3.5 times in length of

head; interorbital space convex, with somewhat depressed central area, its width 0.3 length of head;

longest orbital diameter very slightly more than 0.3 length of head; nasal fossa scaled in its posterior

half, the longitudinal diameter of naked portion half that of pupil; length of the posterior nostril 0.4

pupil
;
top and sides of head without conspicuous ridges; greatest width of mouth, measured externally,

contained 1.8 times in its greatest length; maxillary reaching a vertical which intersects orbit halfway

between pupil and hinder margin of orbit, it's length contained 2 or 2.1 times in length of head; pre-

maxillary teeth in a double series, the outer of moderate canines, which decrease in size laterally, the

inner of much smaller curved teeth directed backward; mandibular teeth uniserial, except at sym-

physis, where 2 teeth on either side stand behind 2 of the outer row; anterior teeth about equal to

those to which they.are opposed in upper jaw; lateral teeth increasing in size backward, and becoming

the largest in the mouth; barbel half or slightly more than half orbital diameter; preopercular angle

broadly produced backward, the posterior margin very oblique and incurved; above opercle, a wide

band of scales covers scapular region, separated from neighboring scaly areas above and below by

narrow naked lines; gill-membranes rather narrowly joined across isthmus, forming a fold which is

entirely free; anterior gill-slit less constricted than usual, its width 3 times that of slit behind fourth

gill; gill-rakers 7 in number, tubercular, but unusually prominent, slightly movable, and bearing long

spinous teeth; no exposed spines in connection with opercles or shoulder-girdle.

Second dorsal spine very slender and weak, not extending beyond the tip of the following ray and

not filamentous, its length 1.6 times in head, very slightly exceeding length of snout and eye; second

dorsal very low, but perfectly distinct throughout its course, its first ray about over thirtieth anal ray;

interspace between dorsals unusually long, equaling about 2.5 times the base of anterior fin; length of

interspace is not described or figured in M. Ixvis, in which the second dorsal is said to be so low and

indistinct as to render uncertain the point of origin; anal fin low, its origin vertically under third ray

of first dorsal; distance from anal opening to point where edge of branchiostegal membrane crosses

isthmus half length of head. In M. Ixvis Gunther finds the “distance between the vent and isthmus

two-thirds of the length of the head.” Pectorals shorter than in M. Ixvis, half length of head, and con-

taining constantly 19 or 20 rays, instead of 17 or 18, as in that species; outer ventral ray produced,

reaching base of tenth or twelfth anal ray.

In M. hawaviensis, as in M. Ixvis, there is a deep, scaleless, transversely elliptical pit between bases

of ventral fins, but in the Hawaiian species the pit is smaller. The anus is equidistant from the base of

ventrals and the first anal ray, or slightly nearer anal, and lies .at the posterior end of a longitudinally

oblong or wedge-shaped naked area, which is separated from the anterior pit by a narrow band of

scales. 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 M. Ixvis. The descriptions by Gunther

and by Liitken do not, however, agree with the interpretation of the artist. Lutken describes the

position of the anal opening in M. Ixvis as beneath the fourth ray of the first dorsal, and behind base

of pectorals. In hawaiiensis a vertical from the anus traverses the pectoral base and the base of second

dorsal spine.

The scales are very small, high and narrow, caducous, those on posterior part of body lost in all

specimens which we have obtained; under anterior dorsal, each scale is densely covered with short

spines which show no evident arrangement; scales on nape and breast similar; on top of head the

spines are similar, but frequently arranged in parallel or diverging lines; no arrangement is apparent

on sides of head; head very completely scaled; lips and half the nasal fossae naked; gular membrane

with spinous plates on median line only, and those on gill-membranes confined to single series accom-

panying rays; with these exceptions all exposed surfaces of head are densely covered; the lateral

line describes a long convex curve anteriorly, and reaches middle of sides more than a head’s length

behind its origin.

Color olive-brown above, bluish silvery on sides of head and trunk; gill-membranes and abdomen

black; mouth cavity white, gill-chamber black, except the part overlying the epihyal and ceratohyal;

abdominal cavity lined with black; first dorsal, ventrals, pectorals, and anterior portions of dorsal

and anal fins black.
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The pyloric caeca branch profusely from a few trunk-like stems, there being about 200 terminal

twigs. The stomachs contain fragments of shrimp-like Crustacea and numerous eyes and jaws of squid.

The latter are almost universally present, and indicate that squid form a very important element in

their food.

Specimens were taken at the following stations: Nos. 3867, Pailolo Channel, 284 to 290 fathoms;

3868, Pailolo Channel, 294 to 684 fathoms; 3884, Pailolo Channel, 284 to 290 fathoms; 3907, off the

south coast of Oahu, 304 to 315 fathoms; 3925, off the south coast of Oahu, 299 to 323 fathoms; 3979,

near Bird Island, 222 to 387 fathoms; 3988, near Kauai, 165 to 469 fathoms; 4085, off the north coast

of Maui, 267 to 283 fathoms; 4087, Pailolo Channel, 306 to 308 fathoms; 4088, Pailolo Chanpel, 297 to

306 fathoms; 4089, Pailolo Channel, 297 to 304 fathoms; 4090, Pailolo Channel, 304 to 308 fathoms;

4096, Pailolo Channel, 272 to 286 fathoms; 4097, Pailolo Channel, 286 fathoms; 4117, off the northwest

coast of Oahu, 253 to 282 fathoms; 4130, near Kauai, 283 to 309 fathoms; 4134, near Kauai, 225 to 334

fathoms.

Malacocephalus Ixvis Gilbert & Cramer, Proc. U. S. Nat. Mus., XIX, 1897, 432; not of Lowe.

Trach.on.urus sentipellis Gilbert & Cramer.

This is one of the rarer species of the group, but 14 specimens having been obtained, distributed

among 10 dredge-hauls.

The margins of the scales appear distinct owing to the absence of spines around the edge, but

the' scales are firmly embedded, without free margins, and overlap little if at all. The spines on

the anterior scales appear for the most part without definite arrangement; there are sometimes,

however, one angulated vertical series near anterior margin of scale, and a median longitudinal series;

lateral spines frequently fill up the interspace between these, forming thus a lozenge-shaped patch.

Posteriorly where the spines are long and appressed they give an evenly villous appearance to sides

of tail.

Head with contours everywhere rounded, without ridges or sharp angles; mouth barely overpassed

laterally by the wide flat suborbitals, its width nearly equal to its length; narrow villiform bands of

teeth in each jaw, the outer series in the upper jaw little if at all enlarged; gill-membranes widely

joined at throat and wholly free from isthmus; six or seven scales between lateral line and base of

anterior portion of second dorsal; length of base of first dorsal contained from 1 to 1.75 times in

interspace between dorsals; all but the innermost ventral rays reach beyond origin of anal fin; distance

from axil of ventrals to front of anal contained 2.25 to 2.75 times in distance from axil of ventrals to

throat. Some young specimens are uniformly black. There are variations in the contour of the snout,

which is sharper and narrower in some specimens than in others. The scales vary in length of spines

and in distinctness of outline.

The species was taken at the following stations: Nos. 3997, vicinity of Kauai, 418 to 429 fathoms;

4007, vicinity of Kauai, 508 to 557 fathoms; 4018, vicinity of Kauai, 724 to 804 fathoms; 4028, vicinity

of Kauai, 444 to 478 fathoms; 4030, vicinity of Kauai, 423 to 438 fathoms; 4106, Kaiwi Channel, 335 to

350 fathoms; 4107, Kaiwi Channel, 350 to 355 fathoms; 4109, Kaiwi Channel, 442 to 449 fathoms;

4112, Kaiwi Channel, 433 to 447 fathoms; 4113, Kaiwi Channel, 395 to 433 fathoms.

Trachonurus sentipellis Gilbert & Cramer, Proc. U. S. Nat. Mus., XIX, 1897, 429, pi. xlv, fig. 1.

Family PLEUR0NECTID7E.

Poecilopsetta hawaiiensis, new species. Plate 95.

Type, a male, 126 mm. long, from station 3858, Pailolo Channel between Molokai and Maui, depth
128 to 138 fathoms; type, No. 51638, U. S. Nat. Mus.

Head 24 hundredths in total length without caudal (27 in female cotype); length of snout, from
lower eye 3, from upper eye 6 (3.5 and 7 in female); interorbital width 2 (1.5 in female); diameter of

upper eye 7.5; length of maxillary 7; depth of body 54; depth of caudal peduncle 13; longest dorsal

ray 11; longest caudal ray 25; length of right pectoral 17; left pectoral 11; chord of arch of lateral line

22. D. 65; A. 54; P. 10; lateral line 85.

Body dextral, deeply elliptical, very thin, transparent at bases of dorsal and anal fins; upper and
lower profiles evenly and equally arched; head small; interorbital space narrow and scaled; eyes large,
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even, the upper encroaching on the profile; head without spines or tubercles; mouth small, oblique,

with equal jaws; length of maxillary less than 0.3 length of head; teeth slender, villiform, arranged in

wide bands in jaws; more numerous on blind side, where the bands are wider and longer; on eyed
side, the bands taper rapidly, becoming single series in upper jaw, soon disappearing in lower jaw;

vomer and palatines toothless; gill-rakers very short, toothless, developed on both vertical and hori-

zontal limbs of arch, 8 + 12 in number.

Dorsal fin beginning above middle of upper eye, extending, like the anal fin, to base of outer

caudal rays; dorsal and anal rays all simple, scaleless, low, none of them prolonged; caudal double-

truncate; the right pectoral longer than the left, its rays densely covered with series of scales; ventrals

nearly symmetrical, with narrow bases, the right slightly in advance of the left.

Scales rough-ctenoid on the right side, smooth and cycloid on the left; lateral line developed on
right side only, with a high anterior arch, which is obliquely truncate above, its upper line nearly

straight and rising posteriorly.

Color in spirits, light olive-brown, with very fine brown spots and some faint dark spots and bars,

the spots apparently arranged in a series just within upper and lower outlines, the bars apparently

4 in number, with ill-defined edges, narrower than interspaces; a series of brown blotches on basal

portion of dorsal and anal fins; right pectoral narrowly black-edged; caudal with a pair of large black

spots occupying middle of outer rays.

In 6 specimens, which do not include the type, the following fin and scale counts are observed

:

Dorsal 62, 64, 65, 65, 66, and 67; anal 53, 57, 55, 56, 58, and 58; pectoral 9, 10, 12, 11, 10, and 9; scales

85, 84, 97, 84, 84, and 90.

The species was taken at the following stations: Nos. 3832, off the south coast of Molokai, 142 to

153 fathoms; 3858, Pailolo Channel, 128 to 138 fathoms; 3957, near Laysan, 173 to 220 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; 4120, off the northwest coast of Oahu, 167 to 216 fathoms.

Taeniopsetta, new genus.

Body sinistral; ventral fins lateral in position, nearly symmetrical; mouth small, teeth small,

conical, equally developed on both sides, in single series; scales minute, strongly ciliated in the typical

species; a strong anterior arch to lateral line; no lateral line on blind side; a narrow sharp interocular

ridge in both sexes; some of anterior dorsal and anal rays prolonged and filamentous.

In addition to the typical species, the genus may include Pseudorhombus ocellatus Gunther (Shore-

fishes, Challenger, 1880, p. 56, pi. xxiv, figs. A and B)
,
from the Admiralty Islands, although in this

species the scales are said to be not ciliated.

Taeniopsetta Gilbert, new genus of Pleuronedidx (radula).

Taeniopsetta radula, new species. Fig. 266.

Type, a male, 115 mm. long, from station 3858, Pailolo Channel between Molokai and Maui, depth

128 to 138 fathoms; type, No. 51639, U. S. Nat. Mus.

Length of head 26 hundredths of total length without caudal; length of snout from lower eye 5.5,

from upper eye 9; diameter of upper eye 9; length of maxillary 7.5; depth of body 62; least depth of

caudal peduncle 10; longest dorsal ray 43 (27 in female cotype); longest anal ray 45 (30 in female);

longest non-filamentous dorsal ray 13; longest caudal ray 22; longest pectoral ray 16; chord of arch of

lateral line 15. D. 88; A. 72; P. 13; pores in lateral lines about 110; rows of scales running upward and

forward above lateral line about 140. Vertebrae 9 + 31.

Body deeply ovate; ventral outline more arched than dorsal; snout very short, its anterior profile

nearly vertical, very slightly incurved opposite origin of dorsal fin; eyes large, separated by a sharp

scaleless ridge, which bears a series of spinous prickles, more or less numerous in both sexes; one Or

more spines also present on the anterior rim of each orbit, one above premaxillaries, and one at sym-

physis of lower jaw; lower eye but little in advance of upper; mouth very small, oblique, maxillary

not nearly reaching vertical from front of pupil, about .3 length of head; teeth close-set, conical, equal,

in a single series, with a few declined teeth forming an inner series in left premaxillary near angle of

mouth
;
vomer and palate toothless

;
gill-rakers nearly obsolete, but 5 very short rudiments on horizontal

limb of arch.
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First dorsal ray inserted on middle of snout, slightly to right of ridge, bordered by a wide con-

spicuous membranous flap, the distal portion of which, on blind side, is intensely black, bordered

narrowly with white; dorsal rays increasing regularly in length with wide free tips to the twelfth,

those from the twelfth to the eighteenth greatly produced and filamentous, all but a narrow basal por-

tion free from membrane; first 4 anal rays similarly produced and filamentous, the first much shorter

than the others; a jet-black spot margined with white on membrane of first 3 anal rays; caudal fin

lanceolate; no free caudal peduncle; right pectoral fin § left; ventral fins symmetrical, opposite and

of equal length, a very strong concealed spine between them.

Scales very minute, those on left side firm, closely imbricated, strongly ciliated; those on right

side more loosely imbricated, with entire edges; rays of dorsal and alnal fins on the left side, and the

left ventral rays each accompanied by a row of ctenoid scales; caudal rays with 2 such series; filamen-

tous rays scaled on basal portions only; pectoral fins and right ventral scaleless; snout and mouth
parts naked; anterior arch of lateral .line rather low and flat-topped.

Color light olive-brown, finely mottled and specked with darker brown; a series of brown rings

along dorsal and ventral outlines, with other smaller rings scattered between these and lateral line;

two pairs of rings along straight portion of lateral line with their margins frequently produced across

the line, the posterior pair more conspicuous than the anterior; an elongate dark spot near base. of

caudal; in males a dark streak in front of lower margin of upper eye; blind side faintly mottled with

dusky, posteriorly.

Females differ from males in having the orbital region somewhat less spinous, in the larger eye, and
in the shorter filamentous rays of dorsal and anal. In females the tenth to thirteenth or fourteenth

dorsal rays and the first to third or fourth anal rays are produced; in males the tenth or twelfth to
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fifteenth or eighteenth dorsal rays and first 4 or 5 anal rays. In T. ocellatus the rays are not elongate in

females.

In 5 specimens, among which this type is not included, the fin and scale counts are as follows:

Dorsal 88, 89, 90, 92, and 93; anal 72, 72, 73, 75, and 75; pectoral 12, 12, 13, 12, and 12; pores in lateral

line -, 120, 120, 115, and -.

Taken at the following stations: Nos. 3832, off the south coast of Molokai, 142 to 153 fathoms;

3853, off the south coast of Molokai, 115 to 134 fathoms; 3857, Pailolo Channel, 127 to 128 fathoms;

3858, Pailolo Channel, 128 to 138 fathoms; 3859, Pailolo Channel, 138 to 140 fathom^; 3957, Laysan,

173 to 220 fathoms; 4077, off the north coast of Maui, 99 to 106 fathoms; 4099, off the north coast of

Maui, 152 to 153 fathoms; 4101, Pailolo Channel, 122 to 143 fathoms; 4102, Pailolo Channel, 122 to

132 fathoms; 4103. Pailolo Channel, 132 to 141 fathoms.

Samariscus, new genus.

Like Samaris, but the anterior dorsal and ventral rays not greatly produced and filamentous as in

that genus; scales on blind side strongly ciliated instead of smooth; integument of eyed side, including

head, body, and fins, thickly beset with minute cup-shaped organs, possibly glandular in function; eyes

dextral; ventrals symmetrical, laterally inserted, with 5 rays; mouth rather small; teeth in villiform

bands; lateral line rising anteriorly, but without arch, present on eyed side only; scales very small,

strongly ciliated on both sides; gill-openings contracted, opercle becoming adnate shortly above base

of pectoral; gill-rakers nearly obsolete; right pectoral with4rays; left pectoral wanting; fins all scaleless,

except caudal.

Samaricus Gilbert, new genus of Pleuronectidx ( corallinus ).

Samariscus corallinus, new species. Plate 96.

Type, a male, 110 mm. long, from station 3849, off south coast of Molokai, depth 43 to 73 fathoms;

type, No. 51596, U. S. Nat. Mus.

Length of head 21 hundreds of total length without caudal; length of snout, from lower eye 5, from

upper eye 6; diameter of upper eye 4; interorbital width 2; length of maxillary 8.5; depth of body 37;

least depth of caudal peduncle 14; length of second dorsal ray 18; length of middle dorsal rays 15;

length of posterior dorsal rays 18; length of pectoral 19; length of right ventral 17; length of caudal 28.

D. 76; A. 65; P 4.
;
V. 5; pores in lateral line 98.

Long and slender, with nearly parallel outlines; caudal peduncle deep; head very small; mouth very

oblique, with strongly protruding lower jaw; maxillary extending below front of pupil; teeth very fine,

in hands in both the jaws, the “bands wider on blind side; vomer and palatines toothless; anterior

profile indented above and in front of upper eye, which is placed slightly behind the lower; inter-

orbital space occupied by a blunt ridge, and completely scaled; preopercular margin free; opercle

becoming adnate immediately above base of pectoral fin; gill-laminae very scanty, the arches short; a

slit behind last arch; gill-rakers nearly obsolete, represented by 2 or 3 rudiments only.

Dorsal fin beginning above front of upper eye; first ray inserted slightly to the blind side of

ridge, its anterior membrane extending a short distance downward across snout; first 5 or 6

dorsal rays a little higher than those which follow, and extensively free; both dorsal and anal fins

increasing in height toward tail, some of posterior rays extending to opposite middle of caudal

fin; caudal lanceolate, from a broad base; ventrals symmetrical, composed of 5 rays each; right ventral

much longer than left, but without free or filamentous rays; right pectoral very narrow, containing but

4 rays. Scales very strongly ciliated and closely imbricated on the right side, less imbricated and less

spinous on the left.

Color in spirits, snout and lower jaw pinkish white; head and body coralline-red, mottled and

spotted with blackish, pearly gray, and pinkish white in indescribable pattern; middle of side with 2

large cross blotches, their upper half pearly gray, their lower half pinkish, irregularly dark margined;

a similar smaller spot at base of caudal, dark margined anteriorly; two round black spots with small

orange center near outlines of body at origin of last third of total length
;
near dorsal outline, in advance

of the round spot, are 2 A -shaped dark markings with apex toward the fin; a similar V-shaped spot

near lower outline; fins mottled and spotted with colors like those of body, but in finer pattern;
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minute white “glandular” organs conspicuous, covering eyes and all fins as well as head and trunk,

but absent on blind side.

In 3 cotypes from the same locality, the fin and scale counts are as follows: Dorsal 75, 76, and 77;

,

anal 63, 63, and 63; pectoral 4, 4, and 4; ventral 5, 5, and 5; scales in lateral line 100, 99, and 99.

Anticitharus debilis, new species. Plate 97.

Type, a female, 1 73 mm. long, from station 4103, Pailolo Channel, between Molokai and Maui,

depth 132 to 141 fathoms; type, No. 51657, U. S. Nat. Mus.

Closely related to A. polyspilus Gunther (Shore-fishes, Challenger, p. 48, pi. 22, fig. A) from the

Ki Islands, differing in the longer dorsal and anal fins, the much smaller scales, and the shorter ante-

rior curve in lateral line.

Length of head 26 hundredths of total length without caudal; length of snout from upper orbit

7.5, from lower orbit 5.5; horizontal diameter of upper eye 7; length of maxillary 10; greatest depth

37; depth of caudal peduncle 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 curve of lateral line 12. D. 112; A. 91;

P. 13; scales in lateral line 95.

Body slender, thin, and fragile, semitransparent, with deciduous smooth scales, and fragile fin

rays; anterior profile of snout deeply incurved in advance of upper eye, the terminal portion of snout

protruding hook-like beyond it; mouth rather large, oblique, the maxillary 0.4 length of head, reaching

a point behind front of pupil; lower jaw much shorter than upper; anterior premaxillary teeth wholly

outside mandibular symphysis in closed mouth; teeth in single series; all those in lower jaw and the

anterior teeth of upper jaw are widely spaced moderate canines; lateral teeth in upper jaw much
smaller and more closely set; vomer and palatines toothless; eyes separated in females by a very

narrow bony septum, which is minutely channeled longitudinally, this accompanied by a single series

of narrow scales, or the series may be interrupted over middle of lower eye; males can be at once

detected by the slightly wider and more evidently grooved interorbital space, the width of which over

middle of eye is about 0.3 diameter of pupil; in males, the interorbital space is scaled throughout; the

vertical from the front of upper eye traverses lower eye a little in advance of pupil; no' spines or tuber-

cles on head in either sex; gill-rakers short, slender, toothed; the longest half diameter of pupil; 10

gill-rakers on horizontal limb of outer arch, none being developed on vertical limb.

Dorsal fin beginning on blind side of snout immediately behind nostril; the rays regularly gradu-

ated from the first to the longest, which is slightly behind middle of fin, none of them produced;
throughout the dorsal fin the membrane extends nearly to tips of rays, leaving only extreme tips

free; anal fin wholly similar; left ventral with an elongate base and inserted on ridge of abdomen, its

posterior membranes slightly deflected to the left, its attachment lying immediately at left side Of

base of first anal ray; caudal wedge-shaped, or double truncate with a rounded tip; right pectoral

much smaller than left, but with an equal number of rays.

Scales cycloid on both sides, and caducous; terminal portion of snout naked, rest of head sealv;
each dorsal and anal ray accompanied by a single series of scales; caudal rays alone forked-, carrying

several series of scales; pectorals and ventrals naked; anterior arch of lateral line flat-topped, its chord
contained 5.7 times in straight portion; no lateral line on blind side.

Coloration: Light olive-brown, finely freckled with darker brown and sparsely spotted with light,

the spots irregular in outline, each surrounded by a darker ring; spots principally distributed on head
and near outlines of body; two spots on lateral line, one near middle of its length, accompanied with a
large dark spot; vertical fin rays finely mottled, with oblong dark blotches at intervals of 10 to 15 rays.

In 5 specimens, which do not include the type, the fin rays and scales are as follows: Dorsal 114,

114, 116, 116, and 117; anal 90, 92, 96, 92, and 95; pectoral 13, 15, 13, 14, and 14; scales in lateral line

97, 94, 98, 96, and .

The genus Anticitharus is most nearly allied to Amoglossus, from which it differs principally in the
very fine scales.

Taken at the following stations: Nos. 3832, off the south coast of Molokai, 142 to 153 fathoms;
3957, near Laysan Island, 173 to 220 fathoms; 3958, near Laysan Island, 173 to 182 fathoms; 4101,
Pailolo Channel, 122 to 143 fathoms; 4103, Pailolo Channel, 132 to 141 fathoms.
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Platophrys mancus (Broussonet).

In addition to the specimens of this common species which were seen almost daily in the Hono-

lulu market, others were dredged at depths of less than 75 fathoms. At station 3859, very young

specimens were taken which were entirely transparent, and were very probably captured at or near

the surface. Young individuals were often secured in the surface tow-nets.

Specimens were taken at the following stations: Nos. 3859, Pailolo Channel, 138 to 140 fathoms;

3875, between Maui and Lanai, 34 to 65 fathoms; 3940, vicinity of Laysan, 59 to 70 fathoms; 4070, off

the north coast of Maui, 45 to 52 fathoms.

Platophrys cblorospilus, new species. Fig. 267.

Type, a male, 183 mm. long, from station 4074, off north coast of Maui, depth 78 to 85 fathoms;

type, No. 51647, U. S. Nat. Mus.

Length of head 26.5 hundredths of total length without caudal; longest diameter of orbit 8.5; least

interorbital width 6; length of snout, from lower eye 6, from upper eye 14; length of maxillary 10;

depth of head across middle of upper eye 30; greatest depth of body 45; depth of caudal peduncle 10;

length of left pectoral 21; chord of arch of lateral line 16. D. 108; A. 89; P.13; scales in lateral line 90.

Body rather slender, eyes proportionately large and widely separated; profile slightly angulated

in front of upper eye; mouth oblique; maxillary extending to below front of pupil; teeth in single

series in both jaws; lateral premaxillary teeth small and close-set; anterior premaxillary and man-

Fig. 267 .—Platophrys chlorospilys Gilbert, new species. Type.

dibular teeth larger and more widely spaced; no teeth on vomer or palatines; interorbital space a' wide

shallow groove, its width less than the diameter of the large eye; no spines or protuberances about eyes

or on snout; gill-rakers slender, toothless, 9 in number, the longest 0.3 diameter of pupil, wholly

wanting on vertical limb of arch; slit behind last gill short, 0.3 diameter of eye.

Anterior dorsal rays free for half their length, not produced or filamentous, increasing regularly in

length from the first; left ventral inserted on the pre-anal ridge, membrane of last ray deflected to left

side of ridge; vertical fins all low; caudal double truncate, or doubly emarginate, median ray produced;

left pectoral twice as long as right, second and third rays prolonged somewhat beyond general contour

of fin. In P. mancus of the same size and sex, the left pectoral would be greatly produced. Caudal

rays branched, other rays simple.

Scales strongly ctenoid on left side, cycloid on right side; lateral line present on left side only, its

anterior arch flat-topped; 'chord of arch contained 4.2 times in straight portion; interorbital space and
mandible scaled; a few scales on exposed part of maxillary; terminal half of snout naked; single series

of scales on dorsal and anal fin-rays and double series on caudal rays.
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In life, ground color olive-gray, flecked with olive-brown; a series of large spots near dorsal and anal

.outlines of body, and some intermediate spots olive-green, with olive-brown ocellating rings; an inter-

ocular bar, and some spots on rostrum bright greenish yellow; intervals between rostral spots with

much blue; vertical fins finely dotted with brown, and marked with equidistant oblong brown spots.

Only the type specimen is known.

Platopbrys inermis, new species. Fig. 268.

Type, a female, 179 mm. long, from station 4102, Pailolo Channel, between Molokai and Maui,

depth 122 to 132 fathoms; type, No. 51648, II. S. Nat. Mus.

Length of head 26 hundredths of total length without caudal; length of snout, from lower eye 5.5,

from upper eye 11; diameter of upper eye 8; interorbital width 3 (5.5 in male); length of maxillary

10; depth of body 45; depth of caudal peduncle 9.5; longest dorsal ray 10; longest caudal ray 19;

longest ray of left pectoral 16; chord of curve of lateral line 16. D. 106; A. 86; P. 13; scales in lateral

line 87.

Body sinistral, of moderate depth
;
outlines evenly curved; no angle above upper eye in either sex;

mouth oblique; maxillary reaching vertical from front of pupil; mandibular symphysis with no spine

and scarcely protruding beyond lower profile; teeth slender, conical, in a single series in each

Fig. 268 .—Platophrys inermis Gilbert, new species. Type.

jaw; palate unarmed; front of upper eye slightly behind vertical from front of pupil of lower eye;

interorbital space gently concave; gill-rakers slender, short, about 0.2 diameter of pupil, 10 in number
on horizontal limb of outer arch.

First dorsal ray inserted well on blind side of snout, immediately above nostrils, more widely

separated than other rays, and provided anteriorly with a free membranous flap; none of the dorsal

rays produced or largely free; dorsal highest at origin of its posterior third; longest dorsal ray equal-

ing distance from tip of snout to middle of lower eye; caudal peduncle without free portion; left

ventral with an elongate base, its rays all inserted on ventral ridge; membrane from last ventral ray

deflected to the left, leaving the ridge, and not connecting with front of anal fin; length of pectoral

equal to distance from tip of snout to middle of upper eye, its uppermost ray very short, about 0.1

second ray; all the fins, except caudal, with rays unbranched.

Scales small, those on left (eyed) side rough-ctenoid, moderately deciduous; those on right side

cycloid; right side without lateral line; lateral line on left side with a short high arch, which is broadly

flat-topped, the summit being a horizontal straight line; chord of arch contained 4J times in posterior

straight portion of lateral line. A short supplemental branch forks and forms a V behind upper

eye; maxillary and snout but partly scaled; rest of head, including mandible and interorbital space,

wholly scaled; rays of dorsal and anal fins each with a single row of scales; pectorals and ventrals
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naked, except for 2 or 3 scales on basal portion of last 2 ventral rays; each caudal ray accompanied by
a narrow band of scales.

Male specimens at hand average smaller than females. They differ only in the wider interorbital

space, the slight lengthening of upper pectoral rays, which project beyond the normal.margin of the

fin, and- the smaller eye, 3.5 in the head. The anterior profile is slightly steeper, with a very slight

angle above eye. No tubercles or spines are developed on head in either sex.

Color in spirits, everywhere light brownish olive, closely freckled with fine dark spots which are

most conspicuous on head; trunk with lengthwise series of round light olive spots, each surrounded

by a darker ring; these conspicuous in young, but indistinct in older specimens; one series of spots,

smaller and more numerous than the others,- extends along bases of dorsal and anal fins; 2 or 3 well

marked series of larger spots between these and lateral line; 2 or 3 light dark-edged streaks run forward

and downward from upper eye to snout; rays of vertical fins finely spotted with dark, more elongate

darker spots occurring at intervals along fins; pectorals unmarked.

A very young example, 45 mm. long, was taken at station 3957, near Laysan Island, 173 fathoms.

The body is translucent, with small dark spots occupying the position of the future dark rings. The
dorsal has 110 rays.

In 4 specimens, other than the type, the counts are as follows: Male, dorsal 113, anal 94, pectoral

13, scales 86; male, dorsal 109, anal 92, pectoral 14, scales 89; female, dorsal 108, anal 91, pectoral 13,

scales 85; male, dorsal 107, anal 89, pectoral 14, scales 83.

'

The species was taken at the following stations: Nos. 3957, near Laysan Island, 173 fathoms;

4077, off north coast of Maui, 99 to 106 fathoms; 4101, Pailolo Channel, 122 to 143 fathoms; 4102, Pai-

lolo Channel, 122 to 132 fathoms; 4103, Pailolo Channel, 132 to 141 fathoms.

Platophrys coarctatus, new species. Fig. 269.

Type, a female, 162 mm. long, station 3859, Pailolo Channel, between Molokai and Maui, depth

138 to 140 fathoms; type, No. 51602, U. S. Nat. Mus.

Length of head 25.5 hundreths of total length without caudal; length of snout, from lower eye 6,

from upper eye 9; interorbital width 1; length of maxillary 9; diameter of upper eye 7; depth of body

42; depth of caudal peduncle 10; longest dorsal ray 12; longest caudal ray 20; length of left pectoral

15, of right pectoral 8. D. 120; A. 99; P. 13; scales in lateral line 96.

Fig. 269.—Platophrys coarctatus Gilbert, new species. Type.

Form regularly elliptical, with the 2 profiles evenly curved; a slight notch in middle of upper pro-

file of snout; mouth rather small, very oblique, the maxillary not reaching vertical line from front of

lower pupil; teeth in single series, present in jaws only, those on sides of premaxillaries small and

close-set; anterior teeth larger and more widely spaced; mandibular teeth larger and more widely

spaced than lateral premaxillary teeth; mandible massive, the 2 jaws equal, the symphysis not pro-
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trading; 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 eye the groove is narrowed to a sharp ridge; front of upper

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, immediately 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 succeeding 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; symphyseal portion of mandible and terminal half of snout naked; exposed portion of maxillary

scaled.

Color, light olive-brown, profusely covered with green spots of varying size, each surrounded

with a darker ring; series of spots, larger than the others, occur near dorsal 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 spots on lateral line, two of these near together, immediately behind

arch, one at 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 following
,
fin and scale counts: Dorsal 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, 94, 94, 93, and 94.

The species was taken 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 fathoms.

Eng-yprosopon hawaiiensis Jordan & Evermann.

Two specimens, secured at station 4067, off the north coast of Maui, 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. A 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 3849, off the south coast of Molokai, depth 43 to 73

fathoms; type, No. 51651, U. S. Nat. Mus.

Most nearly related to E. grandisquamis (Schlegel) from Japan, readily distinguished from that

species by the larger eye, provided with a fringed membrane in the male, by the much narrower

interorbital space in the female, by the more elongate body, the more numerous fin-rays, and by
certain details of color.

Length of head 29 hundredths of total length without caudal; length of snout, from lower eye 7,

from upper eye 17; length of maxillary 11; longest diameter of upper eye 8; interorbital width 9 (2 in

a female cotype of equal size); greatest depth of body 55; least depth of caudal peduncle 12; longest

dorsal ray 15; longest anal ray 13; length of caudal 22; length of pectoral 20; chord of curve of lateral

line 16. D. 88; A. 66; P. 12; V. 6; vertebrae 9+ 26; scales in lateral line 50, not including those on
base 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) abruptly angulated 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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descending profile; mouth small, oblique, maxillary scarcely reaching vertical from front of pupil,

barely longer than diameter of lower eye; teeth small, villiform, in a single series in upper jaw and on
sides of mandible, broadening to an irregular double series or a narrow patch near symphysis; palate

smooth; vertical from front of upper eye passes through middle of lower eye (in males); interorbital

width wide and deeply concave; opposing margins of orbits elevated; a strong spine immediately in

advance of middle of upper eye, and a shorter compressed spine on anterior portion of its lower rim

;

a similar spine on upper anterior margin of lower orbit, and a slenderer spine near tip of snout;

symphysis of lower jaw protrudes slightly, but the spine developed on chin in E. grandisquamis is

wanting in this species; all spines wanting in females, in which also the interorbital space is of scarcely

appreciable width; in the male, each eye is furnished posteriorly with a conspicuous broad semicircular

membrane, the free margin of which is posteriorly directed and finely fringed; no trace of this

membrane exists in females; gill-rakers short and slender, their length about half diameter of pupil,

12 in number on horizontal limb of outer arch.

Dorsal fin originating opposite the re-entrant angle nepr tip of snout, the first 3 or 4 rays inserted

a little to the blind side of ridge, the first ray' provided with a free membranous flap on its anterior

Fig. 270 .—Engyprosopon xenandrus Gilbert, new species. Type.

edge, none of the rays elongate or with free tips; ventrals unsymmetrical, that of left or eyed side

inserted on ventral ridge and having an elongate base beginning at throat, the membrane of last ray

deflected to the left side of ventral ridge, and not joining first anal ray; anus displaced to the right

side and lying a little posterior to origin of anal fin; right ventral with a short base, inserted laterally

and posteriorly with reference to the left ventral.

Scales on left (eyed) side ctenoid and caducous, on right -side cycloid and more closely adherent;

cheeks, opercles, interorbital space and snout closely scaled; maxillary and mandible naked; lateral

line describing anteriorly a high short curve, the chord of which is about twice its height.

Color in life, grayish on eyed side, with blackish shades and mottlings, with 3 ill-defined black

spots along middle of sides and a grayish interocular bar bordered with blackish; axil of pectorals black-

ish; vertical fins more or less speckled; dorsal and anal usually with a subbasal series of dark spots

alternating with a basal series of pearly spots; a pair of faint dark spots on caudal near its base; pec-

toral with a dark bar at base, a wider bar near middle of fin, and several ill-defined narrow bars on

distal half; head and body with many small indistinct yellow spots; posterior half of blind side dusky,
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clouded with grayish; anterior half whitish; region behind preopercle marked with many narrowly

elongate vertical lemon-yellow spots; anterior part of dorsal fin and snout marked with numerous
small yellow spots; dorsal and anal edged with yellow, the color extending downward on rays.

Very numerous specimens were secured, the species being abundant in depths of 40 to 100 fathoms.

The males occasionally develop 3 or 4 spines about upper eye instead of the 2 present in the type.

The females are mature, the ovaries lying in a backward extension of body cavity along base of anal

fin. The following fin-counts indicate the variation in this respect: Dorsal 79, 84, 86, 86, 87, 87, 87,

88, 89, and 91; anal 61, 65, 66, 66, 66, 68, 68, 66, 69, and 67.

Specimens were secured at the following stations: Nos. 3846, south coast Molokai, 60 to 64 fathoms;

3848, south coast Molokai, 44 to 73 fathoms; 3849, south coast Molokai, 43 to 73 fathoms; 3850, south

coast Molokai, 43 to 66 fathoms; 3861, Pailolo Channel, 30 to 52 fathoms; 3875, Avau Channel, 34 to

65 fathoms; 3940, Laysan Island, 59 to 70 fathoms; 3963, Laysan Island, 319 to 44 fathoms; 4066, east

end Maui, 176 to 49 fathoms; 4070, north coast Maui, 45 to 52 fathoms; 4071, north coast Maui, 52 to

56 fathoms; 4072, north coast Maui, 56 to 59 fathoms; 4073, north coast Maui, 69 to 78 fathoms; 4075,

north coast Maui, 49 to 57 fathoms; 4076, north coast Maui, 57 to 68 fathoms; 4077, north coast Maui,

99 to 106 fathoms; 4128, vicinity of Kauai, 68 to 90 fathoms; 4133, vicinity of Kauai, 165 to 41 fathoms.

Chascanopsetta prorigera, new species. Fig. 271.

Type, a male 225 mm. long, from station 4080, off the north coast of Maui,' depth 178 to 202 fathoms;

type, No. 51605, U. S. Nat. Mus.

Length of head 23 hundredths of total length without caudal; greatest depth 34; least depth of

caudal peduncle 5; longest diameter of orbit 6; interorbital width 3; length of snout, from lower eye 5,

from upper eye 9; length of maxillary 14; length of mandible 19; length of left pectoral 15; length of

right pectoral 3; length of caudal 17; chord of arch of lateral line 12. D. 125; A. 89; P. 14; scales in

lateral line 140.

Pig. 271.—Chascanopsetta prorigera Gilbert, new species. Type.

Body very thin, as in Cynicoglossus, in shape a very elongate oval, the greatest depth immediately

behind curve of lateral line, the upper and lower profiles behind this point gently converging and nearly

straight; caudal peduncle free for a distance equaling half diameter of pupil. Head very deep; pre-

opercular angle blunt; vertical height of cheeks nearly 3 times their longitudinal width; upper profile

faintly incurved behind terminal part of snout; eyes well separated, imterorbital space naked, deeply

concave; upper eye a little be'hind the lower, its anterior margin in a vertical which traverses lower eye

halfway between its front and front of pupil; mouth large and very oblique; maxillary very long and
slender throughout, its tip reaching vertical from hinder margin of lower eye; each mandibular ramus
becomes vertically dilated to form a thin lamella in the middle of its length; toward symphysis, the

lower jaw becomes very narrow, the dentigerous portion protruding beyond snout for half diameter of

pupil; teeth large, equal, rather distant, in single series, hooked and depressible inward; a pair of long

membranous palps, each folded over longitudinally, with their freemargins directed inward, depend from
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roof of mouth behind vomer; they are directed forward, their tip reaching base of anterior teeth;

gill-rakers nearly obsolete, 4 or 5 very short movable ones next the angle.

Dorsal fin beginning on snout immediately above anterior nostril; first ray inserted very slightly

toward right side of ridge; anterior rays joined by membrane at base only, succeeding rays exserted

progressively less; the first ray is longer than any of those that immediately succeed it, these decreasing

rapidly to fifth or sixth ray, then slowly lengthening, the longest rays at beginning of posterior third

of fin; anal fin similar, without anterior lobe; caudal lanceolate; the anterior two-fifths of base of left

ventral lying between interopercles, the base lying along pre-anal ridge, its posterior membrane very

short, attached immediately behind last ray, leaving a long free space between ventrals and first anal

ray; left pectoral long, about two-thirds length of head; right pectoral shorter than diameter of pupil.

Scales minute, everywhere cycloid; rays of caudal fin accompanied by series of scales, other fins

naked; lateral line equally and similarly developed on both sides, the anterior curve short, rather low,

flat-topped, its chord contained 6 times in straight portion of lateral line.

Color very light brownish olive, everywhere coarsely flecked with light brown; peritoneum blue-

black, the color visible through the thin abdominal walls; three irregular dark blotches, with black

centers shading into brown, lie along lateral line, the first small, just behind curve of lateral line, the

second and longest in advance of middle of straight portion, the third near tail; dorsal and anal

finely mottled, with a series of inconspicuous large brown spots along basal half; caudal membrane
blackish; left pectoral dusky.

The stomach was distended with the partially digested remains of some fish. Only the type is

known. The species differs strikingly from C. lugubris Alcock (Jour. As. Soc. Beng., vol. 63, 1894, p.

129, pi. 6, fig. 4), from the Bay of Bengal, 145 to 250 fathoms, in the shape of anterior curve of

lateral line. In C. lugubris the anterior portion of lateral line is sharply angulated above base of

pectorals, while in C. prorigera there is the flat-topped curve common among species of Platophrys.

Pelecanichthys crumenalis Gilbert & Cramer.

This most peculiar flounder was taken sparingly on sandy and muddy bottom at depths of from

238 to 344 fathoms. It was found only in the Pailolo Channel anfi its approaches, and in the southerly

continuation of the Kaiwi Channel, where it was originally obtained. Its food consists of shrimps and

other small Crustacea. The genus is probably most closely related to Chascanopsetta Alcock.

Taken at the following stations: Nos. 3839, Pailolo Channel, 259 to 266 fathoms; 3865, Pailolo

Channel, 256 to 283 fathoms; 3866, Pailolo Channel, 283-to 284 fathoms; 3867, Pailolo Channel, 284 to

290 fathoms; 3884, Pailolo Channel, 284 to 290 fathoms; 3907, off the south coast of Oahu, 304 to 315

fathoms; 3908, off the south coast of Oahu, 304 to 308 fathoms; 3909, off the south coast of Oahu, 308

to 322 fathoms; 3910, off the south coast of Oahu, 311 to 337 fathoms; 3911, off the south coast of

Oahu, 337 to 344 fathoms; 3920, off the south coast of Oahu, 265 to 280 fathoms; 4083, off the north

coast of Maui, 238 to 253 fathoms; 4097, Pailolo Channel, 286 fathoms.

Pelecanichthys crumenalis Gilbert & Cramer, Proc. U. S. Nat. Mus., XIX, 1897, 433, pi. xlvii.

Family SOLEM.

Symphurus undatus, new species. Plate 98.

Type, 105 mm. long, from station 4114, off the northwest coast of Oahu, depth 154 to 195 fathoms;

type, No. 51619, U. S. Nat. Mus.

Head 4.85 in length to base of caudal; depth 3.28. D. 97; A. 87; Y. 4; C. 14; series of scales

downward and backward, counted along middle of sides, 113.

Body of moderate depth, with a narrow truncate caudal base; mouth greatly curved; maxillary

reaching vertical from middle of lower eye; eyes very close together, upper slightly in advance; pos-

terior two-thirds of interorbital space occupied by a rather irregular patch of scales which encroach on

eyes; between anterior portions of eyes, the usual broad flap, beneath which opens posterior nostril;

anterior nostril in a long tube immediately above upper lip, and slightly nearer lower eye than

extremity of snout; on blind side, the anterior nostril tube is the shorter; posterior nostril slit-like, at

upper end of a vertical fold which runs upward from a point in front of angle of mouth.
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First dorsal ray inserted over middle of eye; ventral consisting of 4 rays, its posterior membrane
ruptured in the type.

Scales very strongly ciliated on both sides of body. No trace of lateral line.

Color, a wai’m brown, with narrow, wavy streaks of light olive, the streaks running in all direc-

tions and irregularly anastomosing; fins translucent, with frequent rays which are brown for the

greater part of their length; other rays more or less brown.

A single cotype, from station 1120, off northwest coast of Oahu, 167 to 216 fathoms, shows the

following formula: D. 103, A. 88; V. 4; scales 106. In this smaller specimen the anastomosing wavy
lines are wider and less clearly defined.

Symphurus strictus, new species.

Type, 106 mm. long, from station 3920, off the south coast of Oahu Island, depth 265 to 280

fathoms; type, No. 51624, U. S. Nat. Mus.

Head 5 in length to base of caudal; depth 4.2. D. 115; A. 102; C. 14; V. 4; series of scales running

downward and backward 120.

Very elongate; mouth curved; maxillary reaching vertical from front or middle of pupil; eyes

very small, close together, the upper slightly in advance of lower, between them a single series of

Fig. 272 .—Symphurus strictus Gilbert, new species. Type.

scales, ill addition to which, scales are sometimes present on adjacent parts of eye; anterior portion of

interorbital space occupied by a wide flap, under which posterior nostril opens; right anterior nostril

tubular, immediately above upper lip, slightly nearer lower eye than tip of snout; left anterior

nostril slit-like, opening under upper end of a vertical fold which extends upward from behind

angle of mouth; snout, jaws, and chin, and a narrow streak along profile to front of dorsal naked.

Dorsal fin beginning above middle of upper eye; caudal with a vertically truncate base, its rays

easily distinguished from dorsal and anal; membranes of last ventral ray joining first anal ray above

its middle. Scales adherent and very strongly ctenoid on both sides; no trace of a lateral line.

Color light olivaceous, faintly marbled with light olive-brown; indistinct narrow dark lines follow

the rows of scales; fins slightly dusky, unmarked; peritoneum jet-black; color showing distinctly

through the abdominal walls.

Four cotypes were secured at station 4021, off the east coast of Kauai, at a depth of 286 to 399

fathoms. In 3 of these the counts are as follows: Dorsal 108, 109, and 113; anal 95, 95, and 98; ventral

4, 4, and .4; scales 125, 117, and 114.

Family LOPHIIDyF.

Lophiomus miacanthus, new species. Fig. 273.

Type. 143 mm. in total length (from mandibular tip to margin of caudal) from -station 4117, off the

northwest coast of Oahu, depth 253 to 282 fathoms; type, No. 51627, U. S. Nat. Mus.

Length of head equaling distance from gill-slit to middle of caudal; width equaling its length;

major diameter of eye contained 4.8 times in head, frontal width above middle of orbits 4.5; length of
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snout 3.8; protruding portion of mandible 7; length of maxillary 1.9; maxillary reaching a vertical

from front of pupil. D. m-ii-8; A. 7; P. 21; V. i, 5; C. 8; branchiostegals 6; vertebrae 18.

Teeth in front of mandible in about 3 series; inner series much the longest; all depressible, except

some of smaller teeth of outer row; laterally, the mandibular teeth are reduced to a single series;

premaxillary teeth in 2 series; in outer series, 5 or 6 of anterior teeth closely spaced, of moderate length,

depressible; lateral teeth about 10 in number, short, rigid, widely spaced, slightly increasing in length

toward angle of mouth; a single vomero-palatine series of very unequal teeth; each lower pharyngeal

with 2 series of long teeth diverging backward; a few similar teeth forming a transverse series on each

upper pharyngeal; gills 3, the fourth arch without filaments; no gill-rakers; pseudobranchiae present;

gill-opening unusually wide, the membranes free from arm along entire anterior, inferior and posterior

aspects of the latter, attached only to a portion of superior side of arm ; supraocular rim composed of a

projecting thin lamella strengthened by 3 ridges which radiate outward and forward, and terminate in

short spines; two of these project outward above posterior half of eye, the third directed forward, its

tip in advance of pupil; a short spine rises vertically from the point on interorbital space to which
these ridges converge; immediately behind upper part of orbit, a spine marks inner end of a blunt

transverse ridge; behind middle of eye are 3 lower points arranged in a lengthwise series, the anterior

2 connected by a ridge; other spines on occiput and opercular bones occupy the usual position;

occipital ridges prominent, bearing each a single spine, and then turned obliquely outward and back-

ward; nasal spines double; immediately behind them, the anterior and posterior nasal openings are

found near the tip of the heavy club-shaped nasal tubercle.

Anterior 2 dorsal spines close together near tip of snout; the first but little shorter than the second,

which extends a little beyond base of third; first spine black, terminating in a small but conspicuous

short, white, fleshy tip, which narrows to a minute cirrus; second spine grayish, without tentacles or

flaps; third spine located directly between the 2 occipital spines, and reaching with its tip to or slightly

beyond origin of soft dorsal; at beginning of its terminal fourth it is bordered by a short membranous
expansion, which rapidly tapers and disappears; the terminal fourth is white, and a dusky bar fre-

quently crosses membrane; second group of dorsal spines represented by a single very weak spine

shorter than pupil, with sometimes the rudiment of a second; last dorsal and anal rays not bound
down to caudal peduncle.

Labial fringes well developed; a series of slender nearly simple filaments accompanying lateral

line; abdomen covered with widely spaced short fimbriated flaps, some wide and some narrow7

,
these

white in color on a dark background, and very conspicuous.
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Color in spirits, light grayish above, much mottled with darker; filaments on sides of snout arising

each from a small round light spot, contrasting with the darker ground
;
under parts lighter; abdomen

usually dark, covered with sharply contrasting white flaps; mouth and gill-cavities white, peritoneum

jet-black.

Stomach globular, very large, the 2 openings immediately adjacent; intestine crossing the stomach

transversely in front, communicating with it in passing, and terminating in a blind sac, which repre-

sents the single pyloric caecum; left liver lobe short; right long and narrow, extending to near middle

of body cavity, its posterior end slightly hollowed out for the gall-bladder; intestine making a single

short loop, its length but two-thirds total length of fish; the stomach contained the remains of a small

fish, together with considerable mud, which was probably swallowed during capture of fish.

Specimens were taken at the following stations: Nos. 3998, vicinity of Kauai, 228 to 235 fathoms;

4096, approach to Pailolo Channel, 272 to 286 fathoms; 4117, off the northwest coast of Oahu, 253 to

282 fathoms; 4132, vicinity of Kauai, 257 to 312 fathoms.

Family CHAUNACIDtE.

Chaunax umbrinus, new species. Fig. 274.

Type 54 mm. long, from station 3885, Pailolo Channel, between Maui and Molokai; type, No.

51547, U. g. Nat. Mus.

Closely related to C. iimbriatus Hilgendorf, from Japan, but the spines finer and shorter, the

fins higher, the pectorals with more numerous rays, and the color dark.

Head 65 hundredths of total length to base of caudal; maxillary 22; interorbital width 9; length

of tentacular groove 8; length of tentacle 6; diameter of eye 13; greatest depth (uninflated) 32;

Fig. 274.—Chaunax mnbrinus Gilbert, new species. Type.

greatest width, at base of pectorals 54; distance from tip of snout to origin of dorsal 56; length of

dorsal base 34; longest dorsal ray 17; length of caudal 36; length of pectorals 17; length of ventrals 15.

D. 11; A. 5; P. 14.

Tentacle somewhat shorter and thicker than in C. fimbriatus, occupying about three-fourths the

groove; sensory canals arranged as in fimbriatus, but the lateral lines approach more nearly the front

of dorsal fin; spines much shorter and finer, resembling shagreen; skin opaque, dark gray on upper
parts, mottled and blotched with darker shades; caudal blackish, with a lighter cross-bar on basal half;

pectorals black, with some grayish lines at base; ventrals yellowish; under parts grayish, uniform.

One specimen known.
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Family CERATIID4£.

Miopsaras, new genus.

Like Mancalias and Cryptopsaras, but with basal joint of the single dorsal spine thickened and
greatly reduced in length, directed forward and lying concealed in a shallow pit, its distal 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 Mancalias.

Body narrowly compressed, back gently arched, anterior profile and cleft of mouth directed down-
ward and forward, lower profile rising in a nearly straight line to the slender caudal peduncle; vomer
and palatines toothless; gill-opening a nearly vertical slit below axil of pectoral; gills 2\, the anterior

arch attached for the greater part of its length, as in Macrourus; filaments of outer series of anterior

arch but half as long as those of inner series, with which they alternate; third arch with a single series

of filaments, and attached throughout; no gill-rakers developed; eyes miniate and inconspicuous;

pectorals short, with 18 rays; ventrals absent; skin densely covered with minute spines, which form

a fine shagreen.

Miopsaras Gilbert, new genus of Ceratiidss (myops ).

Miopsaras myops, new species. Plate 99.

Type, 114 mm. long (from mandibular articulation to tip of caudal), from station 4019, in the vicin-

ity of Kauai Island, depth 409 to 550 fathoms; type, No. 51637, TJ. S. Nat. Mus.

Length of head from tip of snout to gill-slit 0.1 greater than vertical depth at snout; greatest width

of head contained 2.7 times in length; length of snout 2.75 times; distance from tip of snout to end of

maxillary 2 times. D. 4; A. 4; P. 18; C. 8.

Mandible included, its symphysis provided with a strongly protruding spinous tip; mandibular

teeth anteriorly in 2 ill-defined series; inner teeth long and fang-like, all depressible; premaxillary

teeth in 2 or 3 poorly marked series, the largest teeth located anteriorly in the inner row, not half size

of mandibular fangs; tongue, vomer, and palatines toothless; a long slender nasal tube near tip of

snout, apparently with 2 perforations at its summit; gill-slit longer than pectoral fin, contained 6 times

in length of head, its upper end behind lower pectoral rays, the direction of the slit downward and a

little forward.

Dorsal spine inserted but little behind eye; length of basal portion less than 3 times its width,

about twice diameter of eye, and about 0.1 length of head; spine directed forward, in a shallow, naked

groove, the naked area narrowing in front of spine and continued well beyond it, about halfway to

tip of snout; to the tip of the basal portion, at its anterior (lower) face, is attached a slender white

filament, hardly to be made out with the unaided eye, the spine and filament scarcely extending

halfway from their base to tip of snout; caruncles opposite each other; distance from their insertion

to front of dorsal about equal to base of latter; no globular body between them, but immediately in

front, on median line, a slight elevation of the integument, containing a shallow, naked pocket, open-

ing posteriorly; no pore could be detected opening into base of this pocket; caruncles each with a very

slender stalk and an enlarged globular head, the latter having a specialized area at tip, devoid of

prickles and covered with a thin opaque white integument; each caruncle perforated at tip by a short

slit or pore; fin rays all simple, except the 4 middle rays of caudal; longest caudal ray 0.85 length of

head; pectoral very short, its length equaling that of gill-slit; vent separated from anal fin by a dis-

tance equaling base of latter.

Entire body, including all the fin rays, invested with close-set prickles; the groove for dorsal spine,

the spine itself, tips of caruncles, eye, and lips the only naked areas.

Body and fins everywhere jet-black; mouth cavity whitish with dusky areas.

Only the type is known.
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Family OGCOCEPHALID^.

Malthopsis mitrig-era Gilbert & Cramer.

Fifty-two specimens were taken at 13 stations, 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 third series

which runs from angle to point opposite posterior margin of orbit, where it turns abruptly mesad and

joins its fellow across middle of breast; the naked space containing anal opening surrounded anteriorly

and laterally by 2 parallel series of plates, the outer of these crossing median line immediately behind

ventral fins, and continued laterally along posterior lower margin of.arm; breast with 2 large plates on

middle line, and a series of plates on either side which pass between bases of ventrals and diverge

anteriorly; upper half of eye above pupil covered with small plates with radiating ridges, the lower

series of these larger and centrally elevated; vomerine teeth minute, forming a moderate transverse

band; separated from this band by a narrow line, on each side, is a small round palatine patch much
less than half size of vomerine patch; tongue covered with retrorse teeth; longitudinal diameter of

orbit two-fifths its distance from gill-opening; anterior nostril in a short tube, rather widely separated

from posterior, which is a small roundish pore; when extended, the pectorals fail to reach tip of sub-

opercular spine; ventrals not nearly reaching margin of disk; no functional gills on first or fourth arches.

Our specimens range in length from 33 to 80 mm. The younger individuals differ in no essential

features from the adults.

In the Zoological Record for 1896, Yol. XXXIII, Pisces, page 22, Gilbert and Cramer are erroneously

credited with establishing Mcilthopsis 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 mitrigera shows that it is proposed as a new species of AlcOck’s genus Malthopsis, to which
it belongs. “ Malthopsis Gilbert and Cramer” does not exist.

Specimens were taken at the following stations: Nos. 3839/off the south coast of Molokai, 259 to

266 fathoms; 3865, Pailolo Channel, 256 to 283 fathoms; 3867, Pailolo Channel, 284 to 290 fathoms;

3883, Pailolo Channel, 277 to 284 fathoms; 3914, off the south coast of Oahu, 289 to 292 fathoms; 3917,

off the south coast of Oahu, 294 to 330 fathoms; 3918, off the south coast of Oahu, 257 to 294 fathoms;

4096, northeast approach to Pailolo Channel, 272 to 286 fathoms; 4097, northeast approach to Pailolo

Channel, 286 to — fathoms; 4117, off the northeast coast of Oahu, 253 to 282 fathoms; 4122, off the

southwest coast of Oahu, 192 to 352 fathoms; 4130, vicinity of Kauai, 283 to 309 fathoms; 4132, vicinity

of Kauai, 257 to 312 fathoms.

Malthopsis mitriger Gilbert & Cramer, Proc. U. S. Nat. Mus„ XIX, 1897, 434, pi. XLvm, figs. 1, 2.

Malthopsis jordani, new species. Plate 100.

Type, 85 mm. long, from station 3853, off the south coast of Molokai, depth 115 to 134 fathoms;

type, No. 51625, U. S. Nat. Mus.

Length of disk, excluding pectoral basis, 52 hundredths of total length without caudal; greatest

width of disk 60; length of caudal peduncle, from vent, 46; greatest width of caudal peduncle 17; dis-

tance from vent to front of anal 25; diameter of eye 12; interorbital width 4.5; width of mouth,

between tips of maxillaries, 11; length of caudal 25; longest pectoral ray 20; longest ventral lay 19.

D. 6; A. 4; P. 13y Y. i, 5.

Interorbital space gently concave, very narrow anteriorly; upper orbital rim bearing a blunt tubercle

above posterior margin, a smaller one above middle of orbit, and 2, rather indistinct, anteriorly at

base of rostral process; rostral process robust, directed vertically upward, its anterior mai'gin descending

without notch or other interruption to a point below middle of orbit; rostral tentacle robust, short,

not reaching margin of premaxillaries when laid forward; no narrowed stem can be distinguished

below 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 cardiform teeth behind it; premaxillary band narrower; entire

surface of tongue beset with coarse teeth directed backward; a broad roundish patch of teeth on

vomer, with an oval palatine patch on either side, separated only by narrow lines; palatine patches

nearly as large as vomerine patch; anterior nostril with a reflexed margin but no tube, closely adja-

cent to posterior nostril, which is a long transverse slit; two double gills on each side, the anterior

gill-arch very short, provided with a few spinous rakers, but without gill-filaments, the position of the
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latter being occupied by a thin fleshy lamina; no functional filaments on fourth arch, a short adherent

crescentric lamina sometimes present, seeming to represent the obsolete gill, its margins with divisions

faintly indicated; disk compaiatively narrow, with rounded outlines; lateral process 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 small tubercular plates, arranged much

as in M. mitrigera, but less numerous and much less prominent; lower surface of disk almost naked,

containing only a few scattered rudimentary plates, without definite arrangement, except for the usual

presence of one in middle of breast; a single series of 4 or 5 small plates crosses eye above pupil.

When bent outward and forward, the pectorals extend well beyond tip of subopereular spine;

ventrals widening toward tip, their inner (posterior) rays the longer, not reaching margin of disk when

extended; caudal half length of head.

Color, upper parts covered with a fine reticulum of dark lines over a grayish or light brownish

ground; 2 or 3 irregular dark blotches on margin of disk, a pair on nape, an irregular lengthwise

blotch above and behind gill-opening, an irregular bar below dorsal, one on middle of caudal

peduncle, and a narrow one at base of caudal; a transverse dark bar crosses caudal behind its middle,

and an intramarginal bar crosses pectoral. Specimens taken from the white coral sand in the vicinity

of Laysan Island are nearly uniform white in color, the smallest individual, 30 mm. long, having

middle of disk marked by numerous small bright white spots, on a dusky ground; faint traces of the

reticulum can be distinguished on the palest specimens.

In the cotypes, the dorsal rays vary from 5 to 6, the pectorals from 12 to 13. The anal rays seem

to be invariably 4.

Malthopsis jordani is closely related to M. mitrigera and to M. lutea Alcock (Ann. Mag. Nat. Hist.,

(6), VIII, 1891, 26, pi. 8, figs. 2, 2a)
,
all of them with comparatively narrow triangular disk and narrow

interorbital space, the body covered with coarse tubercular plates. The species described by Garman

from the Mexican and Central American province have wider disks, with the lateral spine directed

backward, or obsolete, the interorbital space wider and more depressed, and the investment of- body

largely in form of prickles.

The species was taken at the following stations: Nos. 3853, off the south coast of Molokai, 115 to

134 fathoms; 3859, Pailolo Channel, 138 to 140 fathoms; 3938, vicinity of Laysan, 148 to 163 fathoms;

3965, vicinity of Laysan, 116 to 147 fathoms; 4079, off the north coast of Maui, 143 to 178 fathoms;

4101, Pailolo Channel, 122 to 143 fathoms; 4102, Pailolo Channel, 122 to 132 fathoms.

Halieutsea retifera, new species. Plate 101.

Type, 101 mm. long, from station 4076, off the north coast of Maui, depth 57 to 68 fathoms; type,

No. 51597, U. S. Nat. Mus.

Length of disk (excluding pectoral base) 70 hundredths of total length to base of caudal; width of

disk 81; length of caudal peduncle, from vent, 34; greatest width of caudal peduncle 16; diameter of

orbit 12; least interorbital width 7.5; width of mouth, measured between tips of maxillaries 33; length

of caudal 29; longest pectoral ray 25; longest ventral ray 18. D. 5; A. 4; P. 14; V. i, 5.

Disk subcircular, broader than long, its width equal to distance from tip of snout to end of

declined dorsal rays; head and snout not protruding at all beyond the regularly curved contour, and

the carpus not exserted; snout and orbital rims a little elevated; eyes directed laterally; interorbital

space concave, bounded laterally by orbital rims, anteriorly by a transverse ridge which separates it

from the nasal fossae and the tentacular cavity; anterior nostril small, with a short tube; posterior a

large circular opening without tube or reflexed rims; lure trilobate, with a superior medial and a pair

of hemispherical lateral lobes, the latter fringed below and separated medially by a deep cleft; teeth

minute, in rather wide bands in both jaws, nearly reaching corners of mouth; vomer and palatine

bones without teeth; tongue very little developed, without free tip, and toothless, broad patches of the

low'er 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 2%, the anterior arch with filaments, the

posterior with a well-developed series of filaments, but without a slit; branchiostegal rays 6; no

pseudobranchiae.

Upper surfaces thickly beset by minute spines, the basal portion of which presents usually a

triradiate arrangement of ridges; a few somewhat larger, but similar, spines scattered without definite

arrangement among the smaller ones; lateral margins of disk depressed to a sharp edge, and occupied

by a firmly united series of plates, each of which bears a marginal cluster of spines corresponding to
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sensory papillae in the groove below them; a similar double series of spinous plates accompanies lateral

line on infero-lateral aspect of tail, these, as well as those along lateral margins of disk bearing clusters

of filaments as well as spines; lower surface of disk wholly smooth, save for a band of small spines and

minute prickles which bound lateral line below; lower surface of tail, as far forward as vent, every-

where minutely prickly; the paired flaps which conceal the sensory papillae are borne upon horizontal

projections from the accompanying plates; flaps not narrowed at base, and bearing a fringe of short

filaments along their free edge; the arrangement of the mandibular series of flaps agrees with that in

Dibranchus; in addition to the papillae which occupy the bottom of the mandibular groove, there are

3 accessory papillae on each side the median line, which are placed upon the anterior margin of the

groove, with their paired flaps arranged 'laterally, not transversely to the groove as in other papillae;

accessory papillae placed contiguous respectively to first, fourth, and fifth of regular series.

Distance from origin of dorsal to base of caudal equals one-third its distance from tip of snout;

when declined, the dorsal fin reaches slightly more than half its distance to caudal base; base of

second anal ray midway between vent and caudal base; tips of anal rays reaching to or nearly to base

of caudal when the fin is declined; ventrals reach a little more than halfway to margin of disk.

Color in life, light olive above, shading to pinkish brown around edges of disk, all the upper parts

covered with coarsely reticulating reddish brown lines; under surface light brick-red, finely dotted

with pearly white; a series of elongate silvery spots follows line of papillae on mandible and sides of

disk, those on disk larger, the filaments straw-color; caudal edged below and behind with orange-red,

the fin otherwise white, marked with 3 indefinite yellow cross-bands which are dusky in their dorsal

portions; pectorals, ventrals, and anal light brick-red, the pectorals lighter than the others. In the

smallest of the cotypes, 44 mm. long, the caudal and pectorals have a broad terminal black bar with a

narrow white edge, and the dorsal has a median dark blotch on its anterior rays. No note was made
of the color of the dorsal in life; in spirits, it is nearly uniform dusky, with a light margin.

Specimens were taken at the following stations: Nos. 3810, off the south coast of Oahu, 53 to 211

fathoms; 3846, off the south coast of Molokai, 60 to 64 fathoms; 3855, off the south coast of Molokai,

127 to 130 fathoms; 3856, Pailolo Channel, 127 to 127 fathoms; 3858, Pailolo Channel, 128 to 138

fathoms; 4064, off the northeast coast of Hawaii, 63 to 107 fathoms; 4076, off the north coast of Maui,

57 to 68 fathoms.

Dibranchus erythrinus, new species. Fig. 275.

Type, 172 mm. long, from station 3985, vicinity of Kauai, depth 430 to 477 fathoms; type, No.

51642, U. S. Nat. Mus.

Length of disk 60 hundredths of total length without caudal; greatest width 62; width of base of

caudal peduncle 17; distance from anal opening to base of caudal 41; diameter of eye 12; least inter-

orbital width 11; width of tentacular cavity 7.5; width of mouth 30; greatest depth of head 26; base

of dorsal 9; length of caudal 21; longest pectoral ray 22; length of ventrals 17. D. 6; A. 4; P. 15;

Y. i, 5.

Cephalic disk broadly ovate, the greatest width exceeding distance from tip of snout to gill-open-

ing by a distance equaling half diameter of orbit; occipital and frontal regions elevated, evenly convex;

profile descending rapidly over anterior half of orbits; rostral region short, cubical, scarcely project-

ing beyond mouth; tentacular cavity triangular, much wider than high; the broadly expanded tip of

the tentacle trilobate; mouth very wide, the distance between angles slightly more than half length of

head; teeth minute, in broad bands which nearly reach angle of mouth in both jaws; vomer, palate,

and tongue edentulous; anterior gill-arch with large rakers but without filaments.

Bathybiai characteristics well shown in the yielding skeleton and thinner integuments of head;

dorsal surface of head, trunk, and tail everywhere thickly beset with tubercles, of which a large and
a very small size predominate; all of them are strongly ridged, each ridge frequently terminating at

summit in a distinct spinelet, 1 or 2 of which may considerably exceed others in length. The larger

tubercles are evenly distributed and without definite arrangement on disk, those on trunk and tail

disposed in 4 lengthwise series on each side, the 2 lower series forming between them a groove for the

lateral line; the smaller tubercles are minute and cover densely the interspaces between the larger;

margin of disk, snout, and superior orbital rim provided with similar tubercles with bifid, trifid or

multifid tips; no especially developed spine on tip or on upper surface of snout; spines on margin of

disk equal to those on sides of tail, and but little larger than those on posterior central portion of disk;

subopercular spine small, beset with smaller spines turned in various directions; lower surface of disk
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thickly covered with plates like the smaller ones on dorsal surface, those in front of ventrals some-

what enlarged; two short series of spines on tail; outside the iris, the eye is thickly beset with small

prickles; lateral line distinct, deeply channeled, bordered above and below, along sides of trunk and
tail, by a series of spinous plates, one pair to each papilla; a pair of flaps, with narrow pedicels and
expanded fringed ends, meet above each papilla, intervening between latter and the pair of spines;

structures entirely similar along edge of disk; immediately contiguous to the first, fourth, and fifth

papilla on each side of symphysis is an accessory papilla placed forward on anterior margin of groove;

in this, the fringed lobes and projecting spines are arranged at sides of papilla, that is, parallel with

groove, instead of transversely to groove as in those of the regular series.

Distance from origin of dorsal to base of caudal a trifle more than half predorsal length; when the

dorsal is declined, its tip extends halfway from its origin to caudal base; second anal ray equidistant

from vent and base of caudal; when turned forward, the pectorals pass subopercular spine; ventrals not

nearly reaching margin of disk.

In life, uniform light carmine-red, the blackish lining of gill-cavity and abdominal cavity faintly

visible through the thin walls; lower surface suffused with purple; fins, lure, and buccal cavity

unmarked; the fins deeper red or a little darker in color.

Only the type known.

Dibranchus stellulatus, new species. Fig. 276.

Type, 67 mm. long, from station 4080, off the north coast of Maui, depth 178 to 202 fathoms; type,

No. 51595, U. S. Nat. Mus.

Greatest width of disk at base of subopercular spine much greater than its length, equaling distance

from tip of snout to middle of dorsal base; length of disk 65 hundredths of total length, without caudal

;

greatest width of disk, not including lateral spines, 78; longitudinal diameter of orbit 11; the slightly

concave interorbital width 11; width at base of rostral projection 12; length of the projection 12; width

of mouth between angles 25. D. 6; A. 4; P. 14 or 15; Y. i, 5.

Disk everywhere depressed, highest above middle of orbits; occiput broadly flattened and a little

concave; antero-lateral outlines broadly rounded; snout forming a sharp, narrowly triangular pro-

jection, which is directed forward and upward, and extends well beyond mouth; outline of disk

abruptly angulated at subopercular spine, gently and regularly concave from that point to base of

pectoral fin; lure with a very short pedicle and a large trilobate head, the median portion of which is
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vertically incised in its lower fourth; nostrils closely contiguous, the anterior in a short tube, the

posterior somewhat larger, with a slightly raised rim, which is elevated to form a short flap posteriorly;

premaxillary teeth in a very narrow band, which tapers laterally to a point, and is confined to anterior

three-fifths of bone; mandibular band also very narrow, of. not more than 2 irregular series mesially,

widening a little laterally and almost reaching buccal angle; vomer, palatines, and tongue without

teeth; anterior gill-arch without filaments.

Bones firmer and integuments thicker than in D. erythrinus; upper surface of head, trunk, and tail

thickly beset with sharp spines of nearly uniform size, which arise each from a conical base bearing 4

to 6, usually 5, strong radiating ridges, which give a strikingly stellate appearance viewed from above;

spines simple, except on margins of disk and along side of tail, where they are variously divided, and

bear from 2 to 5 points; those on dorsal surface of tail mostly bifid, with one point much longer than

the others; preopercular spines directed outward and only slightly backward., each bearing a terminal

rosette of spines; rostral spine similar but slenderer; spines accompanying lateral line thicker but not

longer than the others; plates and spines on lower surface of disk and tail similar to those above, but

smaller; dorsal surface of tail with a few very small spinous tubercles, which also form series on caudal

rays; iris surrounded by a ring of small spines, a number of scattered ones outside this ring. Lateral

line running in a shallow groove; each papilla is inclosed between 2 flaps, with narrow bases and
fimbriate margins, the flaps flanked by a pair of spines; 3 accessory papillae of the mandibular series,

as in D. erythrinus, placed on anterior margin of groove opposite interval between first and second,

fourth and fifth, and between fifth and sixth papillae of the regular series.

Distance from base of caudal to origin of dorsal half the distance from latter to front of orbit;

when declined, the dorsal' extends .6 the distance from its origin to base of caudal; base of dorsal .125

length of head; origin of anal fin slightly nearer vent than base of caudal; pectoral fin reaching base

of subopercular spine, the short ventrals reaching but half-way to its tip.

Color, light olive-brown above, white below; 2 small black spots behind each eye, a second pair

on each side the middle of disk, and a third pair above and in front of each gill-opening; a vertical dark
shade immediately behind dorsal fin; a faint dark bar on terminal portion of dorsal and one on
caudal; lining membranes of buccal, branchial, and abdominal cavities all white; lure unmarked.

Only one specimen taken.



LIST OF STATIONS AND OF SPECIES COLLECTED AT EACH STATION.

Station 3810. Depth 211 to 53 fathoms. Bottom fne. co. S.

Leemonema rhodochir, Halieutsea retifera.

Station 3813. Depth 183 to 264 fathoms. Bottom co. S. lav. Sp. Sh.

Leptocephalus sequoreus, Chrionema chryseres.

Station 3824. Depth 222 to 498 fathoms. Bottom co. R. brk. sh.

Etmopterus villosus, Neoscopelus macrolepidotus, Matseocephalus acipenserinus.

Station 3832. Depth 154 to 142 fathoms. Bottom br. M. S.

Pcecilopsetta hawaiiensis, Tseniopsetta radula, Anticitharus debilis.

Station 3834. Surface tow.

Diaphus chrysorhynchus.

Station 3836. Depth 238 to 255 fathoms. Bottom br. gv. M. S.

Promyllantor alcocki.

Station 3839. Depth 259 to. 266 fathoms. Bottom It. br. M. S.

Peristedion hians, Pelecamchthys crumenalis, Malthopsis mitrigera.

Station 3842. Depth 495 to 506 fathoms. Bottom fne. br. S. M. R.

Macrourus gibber.

Station 3846. Depth 64 to 60 fathoms. Bottom crs. br. S. Sh. G.

Engyprosopon xenandrus, Halieutsea retifera.

Station 3847. Depth 23 to 24 fathoms. Bottom S. St.

Uropterygius marmoratus, Ichthyocampus erythrseus, Foa brachygramma, Holacanthus fisheri,

Callionymus rubrovinctus, Calliurichthys decoratus.

Station 3848. Depth 44 to 73 fathoms. Bottom S. G.

Engyprosopon xenandrus.

Station 3849. Depth 73 to 43 fathoms. Bottom crs. S. brk. Sh. Co.

Synodus varius, Foa brachygramma, Sebastapistes coloratus, Scorpsenopsis altirostris, Tsenianotus

citrinellus, Dendrochirus hudsoni, Ostracion galeodon, Osurus schauinslandi, Samariscus

corallinus, Engyprosopon xenandrus.

Station 3850. Depth 43 to 66 fathoms. Bottom crs. S. brk. Sh. Co.

Uropterygius marmoratus, Synodus varius, Trachinocephalus myops, Canthigaster cinctus,

Sebastapistes coloratus, Ostracion galeodon, Osurus schauinslandi, Engyprosopon xenandrus.

Station 3853. Depth 115 to 134 fathoms. Bottom crs. S. Sh.

Tseniopsetta radula, Malthopsis jordani.

Station 3855. Depth 130 to 127 fathoms. Bottom fne. br. S. G.

Halieutsea retifera.

Station 3856. Depth 127 fathoms. Bottom fne. S. yl. M.

Halieutsea retifera.

Station 3857. Depth 127 to 128 fathoms. Bottom fne S. yl. M.

Callionymus cseruleonotatus, Tseniopsetta radula.

Station 3858. Depth 128 to 138 fathoms. Bottom fne. S. gy. M.

Antigonia eos, Hoplichthys citrinus, Callionymus cseruleonotatus, Pcecilopsetta hawaiiensis,

Tseniopsetta radula, Halieutsea retifera.

Station 3859. Depth 138-140 fathoms. Bottom fne. S. M.

Bembradium roseum, Hoplichthys citrinus, Tseniopsetta radula, Platophrys mancus, Platophrys

coarctatus, Malthopsis jordani.
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Station 3861. Depth 30 to 52 fathoms. Bottom fne. S. sm. P. Co.

Calliurichthys decoratus, Engyprosopon xenandrus.

Station 3865. Depth 256 to 283 fathoms. Bottom fne. vol. S. R.

Setarches remiger, Chalinura ctenomelas, Hymenocephalus antrseus, Pelecanichthys. crumenalis,

Malthopsis mitrigera.

Station 3866. Depth 283 to 284 fathoms. Bottom gy. M. fne. S.

Pelecanichthys crumenalis.

Station 3867. Depth 284 to 290 fathoms. Bottom fne. S. M.

Promyllantor alcocki, Chlorophthalmus proridens, Polyipnus nuttingi, Synagrops argyrea, Hyn-
nodus atherinoides, Stethopristes eos, Setarches remiger, Peristedion hians, Chalinura cteno-

melas, Optonurus atherodon, Malacocephalus hawaiiensis, Pelecanichthys crumenalis, Malthopsis

mitrigera.

Station 3868. Depth 294 to 684 fathoms. Bottom fne. gy. S. R.

Ateleopus plicatellus, Malacocephalus hawaiiensis.

Station 3872. Depth 43 to 32 fathoms. Bottom yl. S. P. Co.

Uropteryg! .is marmoratus, mionorus waikiki, Foa brachygramma, Holacanthus fisheri, Ostracion

galeodon, Peloropsis xenops, Fierasfer microdon, Antennarius duescus.

Station 3873. Depth 32 to 37 fathoms. Bottom Co. P.

Fo brachygramma, Pseudocheilinus evanidus, Holacanthus fisheri, Osurus schauinslandi, Calliony-

mus corallinus.

Station 3874. Depth 21 to 28 fathoms. Bottom S. P. Sh.

Sphagebranchus flavicaudus, Uropterygius leucurus.

Station 3875. Depth 65 to 34 fathoms. Bottom fne. gy. S.

Synodus varius, Fo brachygramma, Amia maculifera, Chromis leucurus, Platophrys mancus,

Engyprosopon xenandrus.

Station 3876. Depth 28 to 43 fathoms. Bottom S. G.

Uropterygius marmoratus, mionorus waikiki, Fo brachygramma, Cirrhilabrus jordani, Pseu-

docheilinus evanidus, Holacanthus fisheri, Osurus schauinslandi, Callionymus rubrovinctus.

Station 3878. Surface tow.

Myctophum margaritatum, Myctophum braueri, Myctophum evermanni, Dasyscopelus spinosus,

Dasyscopelus pristilepis.

Station 3883. Depth 277 to 284 fathoms. Bottom glob. Oz.

Leptocephalus sequoreus, Promyllantor alcocki, Setarches remiger, Hymenocephalus antrseus,

Malthopsis mitrigera.

Station 3884. Depth 284 to 290 fathoms. Bottom glob. M.

Setarches remiger, Chalinura ctenomelas, Optonurus atherodon, Hymenocephalus antrseus,

Malacocephalus hawaiiensis, Pelecanichthys crumenalis.

Station 3885. Depth 136 to 148 fathoms. Bottom S. P.

Chaunax umbrinus. -

Station 3887. Depth 552 to 809 fathoms. Bottom glob. M.

Halosauropsis kauaiensis.

Station 3888. Depth 809 fathoms. Bottom fne. yl. S. Glob. .

Sternoptyx diaphana.

Station 3889. Surface tow.

Myctophum fibulatum, Dasyscopelus pristilepis.

Station 3892. Depth 328 to 414 fathoms. Bottom fne. gy. S.

Nedscopelus macrolepidotus, Hymenocephalus aterrimus.

Station 3898. Depth 258 to 284 fathoms. Bottom br. glob. M. fne. S.

Setarches remiger, Hymenocephalus antrseus.

Station 3899. Depth 284 to 283 fathoms. Bottom br. glob. M. fne. S.

Myctophum fibulatum, Lestidium nudum, Setarches remiger.

Station 3900. Depth 283 to 280 fathoms. Bottom br. glob. M. fne. S.

Promyllantor alcocki, Chlorophthalmus proridens.

Station 3904. Depth 295 fathoms. Bottom br. M. S. R.

Sternoptyx diaphana, Hymenocephalus aterrimus.
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Station 3907. Depth 315 to 304 fathoms. Bottom fne. wh. S. M.

Hymenocephalus antrseus, Malacocephalus hawaiiensis, Pelecanichthys crumenalis.

Station 3908. Depth 304 to 308 fathoms. Bottom fne. wh. S. M.

Chalinura ctenomelas, Hymenocephalus antrseus, Pelecanichthys crumenalis.

Station 3909. Depth 308 to 322 fathoms. Bottom fne. wh. S. M.

Hymenocephalus antrseus, Macrourus holocentrus, Pelecanichthys crumenalis.

Station 3910. Depth 311 to 337 fathoms. Bottom fne. gy. S. M.

Serrivomer beanii, Chalinura ctenomelas, Optonurus atherodon, Hymenocephalus antrseus, Coel-

orhynchus aratrum, Matseocephalus acipenserinus, Pelecanichthys crumenalis.

Station 3911. Depth 337 to 334 fathoms. Bottom fne. gy. S. M.

Peristedion hians, Hymenocephalus antrseus, Chalinura ctenomelas, Matseocephalus acipenserinus,

Pelecanichthys crumenalis.

Station 3912. Depth 334 to 310 fathoms. Bottom fne. gy. S. M.

Promyllantor alcocki, Peristedion hians, Optonurus atherodon, Hymenocephalus antrseus.

Station 3913. Surface tow.

Centrobranchus choerocephalus, Dasyscopelus pristilepis.

Station 3914. Depth 289 to 292 fathoms. Bottom gy. S. M.

Chalinura ctenomelas, Optonurus atherodon, Hymenocephalus antrseus, Ccelorhynchus aratrum,

Malthopsis mitrigera.

Station 3916. Depth 299 to 330 fathoms. Bottom gy. S. M.

Chalinura ctenomelas, Hymenocephalus antrseus.

Station 3917. Depth 330 to 294 fathoms. Bottom gy. S. M.

Sternoptyx diaphana, Peristedion hians, Chalinura ctenomelas, Optonurus atherodon, Hymen-
ocephalus antrseus, 'Macrourus burragei, Matseocephalus acipenserinus, Malthopsis mitrigera.

Station 3918. Depth 294 to 257 fathoms. Bottom wh. S. M.

Ateleopus plicatellus, Chalinura ctenomelas, Optonurus atherodon, Hymenocephalus antrseus,

Malthopsis mitrigera.

Station 3919. Depth 257 to 220 fathoms. Bottom gy. S.

Peristedion hians, Peristedion engyceros.

Station 3920. Depth 280 to 265 fathoms. Bottom gy. S. brk. Sh.

Chlorophthalmus proridens, Diaphus adenomus, Polyipnus nuttingi, Chlorophthalmus proridens,

Synagrops argyrea, Peristedion hians, Peristedion engyceros, Chalinura ctenomelas, Hymeno-
cephalus striatulus, Malacocephalus hawaiiensis, Pelecanichthys crumenalis, Symphurus strictus.

Station 3621. Depth 13 fathoms. Surface tow and dip nets, night anchorage off Honolulu. Bottom co.

S. brk. Sh.

Diaphus chrysorhynchus.

Station 3925. Depth 323 to 299 fathoms. Bottom fne. gy. S. M. B.

Setarches remiger, Hymenocephalus antrseus, Macrourus hebetatus, Malacocephalus hawaiiensis.

Station 3926. Surface tow.

Centrobranchus choerocephalus, Centrobranchus gracilicaudus, Myctophum margaritatum, Mycto-

phum evermanni, Dasyscopelus spinosus, Dasyscopelus pristilepis.

Station 3927. Surface tow.

Centrobranchus choerocephalus, Centrobranchus gracilicaudus, Myctophum margaritatum, Mycto-

phum braueri, Myctophum evermanni, Dasyscopelus spinosus, Dasyscopelus pristilepis.

Station 3929. Surface tow.

Centrobranchus choerocephalus, Centrobranchus gracilicaudus, Myctophum margaritatum, Dasy-

scopelus pristilepis.

Station 3930. Surface tow.

Centrobranchus choerocephalus, Centrobranchus gracilicaudus, Myctophum margaritatum, Dasy-

scopelus spinosus, Dasyscopelus pristilepis.

Station 3931. Surface tow.

Myctophum margaritatum, Myctophum evermanni.

Station 3932. Surface tow.

Centrobranchus choerocephalus, Myctophum margaritatum, Myctophum evermanni.
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Station 3938. Depth 148 to 163 fathoms. Bottom wh. S. brk. Sh.

Peristedion engyceros, Platophrys coarctatus, 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 146 fathoms. Bottom brk. Sh. rd. Corln.

Peristedion engyceros.

Station 3942. Depth 146 to 222 fathoms. Bottom wh. S. brk. Sh.

Setarches remiger.

Station 3943. Depth 222 to 100 fathoms. Bottom fne. wh. S.

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. S. G. Co. R.

Chlorophthalmus proridens, Plectrogenium nanum, Hoplichthys platophrys.

Station 3957. Depth 220 to 173 fathoms. Bottom fne. wh. S.

Peristedion engyceros, Hoplichthys citrinus, Pteropsaron incisum, Pcecilopsetta hawaiiensis,

Taeniopsetta radula, Anticitharus debilis, Platophrys inermis, Platophrys coarctatus.

Station 3958. Depth 173 to 182 fathoms. Bottom crs. wh. S.

,
Antigonia steindachneri, Pteropsaron incisum, 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 spilonota, Hoplichthys citrinus, Malthopsis jordani.

Station 3966. Depth 116 to 168 fathoms. Bottom crs. co. S.

Pteropsaron incisum.

Station 3968. Depth 14J to 16£ fathoms. Bottom crs. S. Co.

Dascyllus albisella.

Station 3973. Depth 395 to 397 fathoms. Bottom crs. co. S. sh. Co. R.

Neoscopelus macrolepidotus.

Station 3977. Depth 876 fathoms. Bottom fne. co. S. For. R.

Halosauropsis kauaiensis, Gadomus bowersi.

Station 3979. Depth 222 to 387 fathoms. Bottom fne. wh. S. For. R.

Synaphobranchus brachysomus, Neoscopelus macrolepidotus, Optonurus atherodon, Mateeoceph-

alus acipenserinus, Malacocephalus hawaiiensis.

Station 3980. Surface tow.

Centrobranchus choerocephalus, Myctophum margaritatum, Myctophum braueri, Myctophum
evermanni, Dasyscopelus spinosus, Dasyscopelus pristilepis.

Station 3981. Depth 636 to 414 fathoms. Bottom glob. Oz.

Cyclothone canina.

Station 3982. Depth 233 to 40 fathoms. Bottom crs. br. Co. S. Sh.

Chromis leucurus.

Station 3984. Depth 164 to 237 fathoms. Bottom fne. co. S.

Leptocephalus aequoreus.

Station 3985. Depth' 477 to 430 fathoms. Bottom gy. S. For. Shore Deposit.

Halosauropsis verticalis, Hymenocephalus aterrimus, Macrourus gibber, Dibranchus erythrinus.

Station 3986 v Depth 362 to 55 fathoms. Bottom gy. S. For. Shore Deposit.

Peristedion engyceros, Hymenocephalus- striatulus.

Station 3988. Depth 165 to 469 fathoms. Bottom crs. co. S. co. Frag.

Leptocephalus aequoreus, Peristedion hians, Optonurus atherodon, Malacocephalus hawaiiensis.

Station 3989. Depth.733 to 385 fathoms. Bottom co. S. R.

Centroscyllium ruscosum, Halosauropsis kauaiensis, Snyderidia canina, Hymenocephalus aterri-

mus, Macrourus gibber.
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Station 3993. Depth 218 to 201 fathoms. Depth fne. gy. S.

Peristedion engyceros.

Station 3994. Depth 330 to 382 fathoms. Bottom fne. gy. S. For.

Neoscopelus macrolepidotus, Macrourus gibber.

Station 3997. Depth 418 to 429 fathoms. Bottom fne. gy. S. br. M.

Centroscyllium ruscosum, Hymenocephalus aterrimus, Macrourus gibber, Trachonurus sentipellis.

Station 3998. Depth 235 to 228 fathoms. Bottom crs. br. co. S. Sh. R.

Lophiomus miacanthus.

Station 4001. Depth 277 to 230 fathoms. Bottom co. S.

Peristedion hians.

Station 4002. Depth 230 to 53 fathoms. Bottom fne. co. S. Glob. Co.

Osurus schauinslandi.

Station 4005. Depth 577 to 480 fathoms. Bottom fne. gy. S. For. R.

Cyclothone canina, Sternoptyx diaphana, Melamphaes unicornis.

Station 4007. Depth 508 to 557 fathoms. Bottom gy. S. For.

?Gadomus melanopterus juv., Gadomus bowersi, Macrourus gibber, Trachonurus sentipellis.

Station 4009. Surface tow.

Centrobranchus choerocephalus, Dasyscopelus spinosus, Dasyscopelus pristilepis.

Station 4010. Surface tow.

Myctophum margaritatum, Dasyscopelus pristilepis.

Station 4011. Surface tow.

Centrobranchus choerocephalus, Centrobranchus gracilicaudus, Myctophum margaritatum, Dasy-

scopelus spinosus.

Station 4014. Depth 399 to 362 fathoms. Bottom S. For.

Neoscopelus macrolepidotus, Macrourus gibber, Matseocephalus acipenserinus.

Station 4015. Depth 362 to 318 fathoms. Bottom gy. S. R.

Diaphus adenomus, Matseocephalus acipenserinus.

Station 4016. ?surface. Depth 318 to 305 fathoms. Bottom bk. S.

Diaphus urolampus.

Station 4017. Depth 305 fathoms. Bottom gy. S.

Argyropelecus heathi, Peristedion engyceros.

Station 4018. Depth 804 to 724 fathoms. Bottom for. S. mang. Frag.

Cyclothone canina, Halosauropsis kauaiensis, Trachonurus sentipellis.

Station 4019. Depth 724 to 409 fathoms. Bottom gy. For. R.

Synaphobranchus brachysomus, Metopomycter denticulatus, Cyclothone rhodadenia, Halosau-

ropsis kauaiensis, Hymenocephalus aterrimus, Miopsaras myops.

Station 4021. Depth 286 to 399 fathoms. Bottom co. S. For.

Neoscopelus macrolepidotus, Stephanolepis pricei, Optonurus atherodon, Hymenocephalus

antrseus, Macrourus propinquus, Ccelorhynchus doryssus, Matseocephalus acipenserinus, Sym-

phurus strictus.

Station 4022. Depth 399 to 376 fathoms. Bottom co. S. For. R.

Macrourus propinquus, Macrourus gibber.

Station 4024. Depth 24 to 43 fathoms. Bottom crs. co. S. For.

Osurus schauinslandi.

Station 4025. Depth 275 to 368 fathoms. Bottom fne. gy. S. brk. Sh. For.

Neoscopelus macrolepidotus, Chalinura citfenomelas, Optonurus atherodon, Hymenocephalus

antraeus, Matseocephalus acipenserinus.

Station 4026. Depth 368 to 1,021 fathoms. Bottom fne. gy. S.

Cyclothone canina, Astronesthes lucifer, Sternoptyx diaphana.

Station 4028. Depth 444 to 478 fathoms. Bottom gy. S. Glob.

Gadomus melanopterus, Macrourus gibber, Trachonurus sentipellis.

Station 4030. Depth 423 to'438 fathoms. Bottom fne. co. S. For. R.

Trachonurus sentipellis.

Station 4031. Depth 27 to 28 fathoms. Bottom fne. co. S. For. Co.

Chsetodon corallicola, Holacanthus fisheri.
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Station 4032. Depth 27 to 29 fathoms. Bottom fne. eo. S. For.

Chsetodon corallicola, Holacanthus fisheri, Balistes bursa, Calliurichthys decoratus.

Station 4034. Depth 28 to 14 fathoms. Bottom fne. co. S. For.

Chsetodon corallicola, Holacanthus 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.

Station 4058. Depth 195 to 190 fathoms. Bottom rky.

Setarches remiger.

Station 4061. Depth 24 to 83 fathoms. Bottom co. S. Corln. Nod. For.

Sphagebranchus flavicaudus, Hippocampus fisheri, Pegasus papilio.

Station 4064. Depth 63 to 107 fathoms. Bottom vol. S. For. Co.

Halieutsea retifera.

Station 4066. Depth 176 to 49 fathoms. Bottom rky.

Callionymus cseruleonotatus, Engyprosopon xenandrus.

Station 4067. Depth 10 to 14 fathoms. Bottom fne. co. vol. S.

Trachinocephalus myops, Engyprosopon hawaiiensis.

Station 4068. Depth 14 to 18 fathoms. Bottom fne. gy. S.

Saurida gracilis.

Station 4070. Depth 45 to 52 fathoms. Bottom fne. gy. S.

Antigonia eos, Platophrys mancus, Engyprosopon xenandrus.

Station 4071. Depth 52 to 56 fathoms. Bottom fne. co. .vol. S. For.

Canthigaster cinctus, Engyprosopon xenandrus.

Station 4072. Depth 56 to 59 fathoms. Bottom crs. co. S. For.

Antigonia eos, Engyprosopon xenandrus.

Station 4073. Depth 69 to 78 fathoms. Bottom crs. co. S. For.

Pseudocheilinus evanidus, Osurus schauinslandi, Engyprosopon xenandrus.

Station 4074. Depth 78 to 85 fathoms Bottom co. S. For.

Helicolenus rufescens, Platophrys chlorospilus.

Station 4075. Depth 49 to 57 fathoms. Bottom fne. gy. S. For.

Osurus schauinslandi, Engyprosopon xenandrus.

Station 4076. Depth 57 to 68 fathoms. Bottom co. S. Sh. For.

Engyprosopon xenandrus, Halieutsea retifera.

Station 4077. Depth 99 to 106 fathoms. Bottom fne. co. S. For.

Antigonia eos, Pontinus spilistius, Taeniopsetta radula, Neopercis roseoviridis, Platophrys inermis,

Engyprosopon xenandrus.

Station 4079. Depth 143 to 178 fathoms. Bottom gy. S. For.

Synodus kaianus, Plectrogenium nanum, Peristedion engyceros, Hoplichthys citrinus, Bembrops
filifera, Pcecilopsetta hawaiiensis, Platophrys coarctatus, Malthopsis jordani.

Station 4080. Depth 178 to 202 fathoms. Bottom gy. S. For.

Plectrogenium nanum, Peristedion engyceros, Hoplichthys citrinus, Bembrops filifera, Pcecilop-

setta hawaiiensis, Chascanopsetta prorigera, Dibranchus stellulatus.

Station 4081. Depth 202 to 220 fathoms. Bottom gy. S. For.

Chlorophthalmus proridens, Plectrogenium nanum, Peristedion engyceros, Hoplichthys citrinus,

Poecilopsetta hawaiiensis.

Station 4082. Depth 220 to 238 fathoms. Bottom gy. S.

Chlorophthalmus proridens, Myctophum fibulatum, Setarches remiger, Plectrogenium nanum,
Peristedion engyceros, Pcecilopsetta hawaiiensis.

Station 4083. Depth 238 to 253 fathoms. Bottom gy. S.

Peristedion engyceros, Pelecanichthys crumenalis.

Station 4084. Depth 253 to 267 fathoms. Bottom fne. gy. S.

Synagrops argyrea, Chalinura ctenomelas.
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Station 4085. Depth 267 to 283 fathoms. Bottom S. Sh.

Squalus mitsukurii, Argyripnus ephippiatus, Peristedion hians, Chalinura ctenomelas, Optonurus

atherodon, Hymenocephalus antrseus, Malacocephalus hawaiiensis.

Station 4086. Depth 283 to 308 fathoms. Bottom S. Sh.

Chalinura ctenomelas, Optonurus atherodon, Hymenocephalus antneus, Matseocephalus acipen1

serinus.

Station 4087. Depth 308 to 306 fathoms. Bottom fne. gy. S.

Chalinura ctenomelas, Optonurus atherodon, Hymenocephalus antrseus, Malacocephalus

hawaiiensis.

Station 4088. Depth 306 to 297 fathoms. Bottom fne. gy. S.

Polyipnus nuttingi, Hymenocephalus antrseus, Chalinura ctenomelas, Ccelorhynchus aratrum,

Matseocephalus acipenserinus, Malacocephalus hawaiiensis.

Station 4089. Depth 297 to 304 fathoms. Bottom fne. gy. S.

Polyipnus nuttingi, Chalinura ctenomelas, Optonurus atherodon, Hymenocephalus antrseus,

Matseocephalus acipenserinus, Malacocephalus hawaiiensis.

Station 4090. Depth 304 to 308 fathoms. Bottom fne. gy. S.

Promyllantor alcocki, Polyipnus nuttingi, Chalinura ctenomelas, Optonurus atherodon, Hymeno-
cephalus antrseus, Malacocephalus hawaiiensis.

Station 4091. Depth 308 to 306 fathoms. Bottom fne. gy. S.

Polyipnus nuttingi, Optonurus atherodon, Hymenocephalus antrseus, Matseocephalus acipenserinus.

Station 4094. Depth 753 to 787 fathoms. Bottom br. M. fne. S. Glob.

Melanobranchus micronema.

Station 4096. Depth 272 to 286 fathoms. Bottom fne. gy. S.

Chlorophthalmus proridens, Malacocephalus hawaiiensis, Lophiomus miacanthus, Malthopsis

mitrigera.

Station 4097. Depth 286 fathoms. Bottom fne. gy. S.

Polyipnus nuttingi, Chalinura ctenomelas, Optonurus atherodon, Malacocephalus hawTaiiensis,

Pelecanichthys crumenalis, Malthopsis mitrigera.

Station 4098. Depth 95 to 152 fathoms. Bottom co. S: For. R.

Pontinus spilistius, Chrionema squamiceps.

Station 4099. Depth 152 to 153 fathoms. Bottom fne. S. For. Sh.

Tseniopsetta radula.

Station 4101. Depth 143 to 122 fathoms. Bottom co. S. Sh. For.

Synodus kaianus, Champsodon fimbriatus, Tseniopsetta radula, Anticitharus debilis, Platophrys

inermis, Malthopsis jordani.

Station 4102. Depth 122 to 132 fathoms. Bottom fne. gy. S. For.

Synodus kaianus, Synagrops argyrea, Antigonia eos, Draconetta hawaiiensis, Tseniopsetta radula,

Platophrys inermis, Malthopsis jordani.

Station 4103. Depth 132 to 141 fathoms. Bottom fne. gy. S.

Hoplichthys citrinus, Tseniopsetta radula, Anticitharus debilis, Platophrys inermis.

Station 4104. Depth 141 to 123 fathoms. Bottom fne. gy. S. For.

Synodus kaianus, Antigonia eos.

Station 4105. Depth 314 to 335 fathoms. Bottom fne. co. S. For.

Sternoptyx diaphana, Hymenocephalus antrseus.

Station 4106. Depth 335 to 350 fathoms. Bottom fne. S.

Diaphus adenomus, Hymenocephalus antrseus, Trachonurus sentipellis.

Station 4107. Depth 350 to 355 fathoms. Bottom co. S. For.

Argyropelecus heathi, Optonurus atherodon, Trachonurus sentipellis.

Station 4108. Depth 411 to 442 fathoms. Bottom co. S. For.

Nannobrachium nigrum, Cyclothone rhodadenia.

Station 4109. Depth 442 to 449 fathoms. Bottom co. S. For.

Hymenocephalus aterrimus, Macrourus gibber, Ccelorhynchus doryssus, Trachonurus sentipellis.

Station 4110. Surface tow.

Nannobrachium nigrum, Cyclothone canina, Sternoptyx diaphana.
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Station 4111. Depth 460 to 470 fathoms. Bottom fne. S. R.

Sternoptyx diaphana, Halosauropsis proboscidea.

Station 4112. Depth 447 to 433 fathoms. Bottom fne. S.

Macrourus gibber, Ocelorhynchus doryssus, Trachonurus sentipellis.

' Station 4113. Depth 433 to 395 fathoms. Bottom co. ofr. S.

Macrourus gibber, Trachonurus Sentipellis.

Station 4114. Depth 154 to 195 fathoms. Bottom co. S. For.

Hoplichthys citrinus, Symphurus undatus.

Station 4115. Depth 195 to 241 fathoms. Bottom co. S. For.

Chlorophthalmus proridens, Polymixia berndti, Peristedion.engyceros.

Station 4116. Depth 241 to 282 fathoms. Bottom co. S. For.

Peristedion engyceros, Coelorhynchus gladius.

Station 4117. Depth 282 to 253 fathoms. Bottom co. S. For.

Chlorophthalmus proridens, Diaphus chrysorhynchus
(
probably at surface)

,
Peristedion engyceros,

Chalinura ctenomelas, Malacocephalus hawaiiensis, Lophiomus miacanthus, Malthopsis

mitrigera.

Station 4120. Depth 167 to 216 fathoms. Bottom co. S. F.

Hoplichthys citrinus, Poecilopsetta hawaiiensis, Symphurus undatus.

Station 4121. Depth 216 to 251 fathoms. Bottom co. S. For. R.

Polyipnus nuttingi, Argyripnus ephippiatus.

Station 4122. Depth 192 to 352 fathoms. Bottom crs. co. S. Sh.

Leptocephalus sequoreus, Chlorophthalmus proridens, Cyttomimus stelgis, Setarches remiger,

Peristedion hians, Chalinura ctenomelas, Optonurus atherodon, Hymenocephalus striatulus,

Coelorhynchus gladius, Coelorhynchus doryssus, Malthopsis mitrigera.

Station 4123. Depth 352 to 357 fathoms. Bottom fne. gy. S. M.

Synaphobranchus brachysomus, Leptocephalus sequoreus, Optonurus atherodon.

Station 4126. Depth 1278 to 743 fathoms. Bottom gy. S. For.

Cyclothone canina.

Station 4128. Depth 68 to 90 fathoms. Bottom crs. br. co. S. For.

Canthigaster cinctus, Osurus schauinslandi, Engyprosopon xenandrus, Antennarius duescus.

Station 4130. Depth 283 to 309 fathoms. Bottom fne. gy. S.

- Peristedion hians, Chalinura ctenomelas, Optonurus atherodon, Coelorhynchus gladius, Malacoceph-

alus hawaiiensis, Malthopsis mitrigera.

Station 4132. Depth 257 to 312 fathoms. Bottom fne. gy. S. M.
Chlorophthalmus proridens, Setarches remiger, Plectrogenium nanum, Peristedion hians, Periste-

dion engyceros, Coelorhynchus gladius, Lophiomus miacanthus, Malthopsis mitrigera.

Station 4133. Depth 165 to 41 fathoms. Bottom fne. gy. S. R.

Helicolenus rufescens, Engyprosopon xenandrus.

Station 4134. Depth 324 to 225 fathoms. Bottom fne. co. vol. S.

Polyipnus nuttingi, Stethopristes eos, Peristedion hians, Chalinura ctenomelas, Malacocephalus

hawaiiensis.

Station 4136. Depth 294 to 352 fathoms. Bottom fne. co. S.

Leptocephalus sequoreus, Peristedion hians.

Station 4137. Depth 411 to 476 fathoms. Bottom co. vol. S. For. R.

Synaphobranchus brachysomus, Neoscopelus macrolepidotus, Optonurus atherodon, Hymeno-
cephalus aterrimus, Macrourus propinquus, Macrourus gibber.

Station 4138. Depth 438 to 476 fathoms. Bottom fne. br. S. R.

Halosauropsis proboscidea.

Station 4139. Depth 512 to 339 fathoms. Bottom fne. gy. S. R.

Optonurus atherodon, Hymenocephalus aterrimus, Macrourus gibber.

Station 4140. Depth 339 to 437 fathoms. Bottom fne. gy. S.

Hymenocephalus antrseus, Hymenocephalus aterrimus.

Station 4141. Depth 437 to 632 fathoms. Bottom vol. S. For.

Cyclothone canina, Halosauropsis verticalis, Gadomus bowersi, Macrourus gibber, Macrourus obli-

quatus.
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Station 4142. Depth 632 to 881 fathoms. Bottom crs. mang. S. R.

Melamphaes unicornis.

Station 4145. Surface tow.

Centrobranchus chcerocephalus, Centrobranchus gracilicaudus, Myctophum margaritatum, Myc-
tophum braueri, Myctophum evermanni, Dasyscopelus spinosus, Dasyscopelus pristilepis.

Station 4147. Depth 26 fathoms. Bottom Co. Corln.

Stephanolepis spilosomus.

Station 4148. Depth 26 to 33 fathoms. Bottom co. S. For.

Stephanolepis spilosomus.

Station 4149. Depth 33 to 71 fathoms. Bottom Co. Corln.

Pegasus papilio.

Station 4151. Depth 871 to 313 fathoms. Bottom fne. co. S. For. St.

Catulus spongiceps, Nematoprora polygonifera, Bathypterois antennatus, Halosauropsis verticalis,

Gadomus bowersi.

Station 4154. Depth 636 to 850 fathoms. Bottom fne. wh. S.

Cyclothone canina, Sternoptyx diaphana.

Station 4155. Depth 1,164 to 1,594 fathoms. Bottom glob. Oz.

Caulolepis longidens, Sternoptyx diaphana.

Station 4157. Depth 762 to 1,000 fathoms. Bottom wh. M. For. R.

Serrivomer beanii.

Station 4158. Depth 20 to 30 fathoms. Bottom co. Corln.

Synodus varius, Osurus schauinslandi.

Station 4163. Depth 24 to 40 fathoms. Bottom co. S. P. Sh.

Cantharines sandvichensis.

Station 4164. Depth 40 to 56 fathoms. Bottom co. S. P. Sh.

Pegasus papilio.

Station 4166. Depth 293 to 800 fathoms. Bottom co. S. For. R.

Synaphobranchus brachysomus, Neoscopelus macrolepidotus, Steroptyx diaphana, Hymenocepha-
lus aterrimus, Macrourus gibber.

Station 4167. Depth 18 to 20 fathoms. Bottom co. S.

Stephanolepis spilosomus.

Station 4176. Depth 672 to 537 fathoms. Bottom gy. S. M. For.

Stemonidium hypomelas, Collybus drachme.

Station 4180. Depth 426 to 417 fathoms. Bottom P. Glob. R.

Cyclothone canina, Hymenoeephalus aterrimus.

Station 4183. Depth 957 to 1,067 fathoms. Bottom fue. gy. S. Glob.

Chimsera purpurescens, Serrivomer beanii.

Station 4185. Depth 1,000 to 1,314 fathoms. Bottom gy. S. M. For.

Bathypterois antennatus, Antimora microlepis, Macrourus longicirrhus.

Station 4188. Surface tow.

Centrobranchus chcerocephalus, Myctophum margaritatum.
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Amia maculifera 617

andreae, Rhinoscopelus 595

antennatus, Bathypterois 590

Anticitharus 579,683

Anticitharus debilis 683

Antigonia 579

eos 621, 622

aratrum, Coelorhynchus .

.

argyrea, Synagrops

argyreum, Melanostoma..

Argyripnus ephippiatus .

.

Argyropelecus

Argyropelecus heathi

olfersii

Arnoglossus

asper, Dasyscopelus

Astronesthes lucifer

Astronesthidae

Ateleopidae

Ateleopus

Ateleopus indicus

japonicus

pli< tellus

.

s, Hymenocephalus .

atherinoides, Hynnodus
atherodon, Optonurus

atraria, Cyclothone

Aulopidae

avocetta, Nemichthys
Balistes bursa

Balistidae

barberi, Dendrochirus

Bathygadus cottoides

longifilis

BathypteroidEe

Bathypterois antennatus

beanii, Serrivomer
Bembradium
Bembradium roseum
Bembridae

Bembrops
Bembrops caudimacula

filifera

platyrhynchus

Berndt, Louis E
berndti, Polymixia

BerycidEE

Bird Island

boops, Myctophum
bowersi, Gadomus
brachygramma, Foa
brachysomus, Synaphobranchui

brandesii, Fierasfer

Brauer, Dr. August

braueri, Myctophum
Burrage, Lieut. G. H
burragei, Macrourus

bursa, Balistes

cseruleonotatus, Callionymus. .

.

caiiforniense, Myctophum
Callanthias

CallionymidEE

Callionymus

Callionymus cseruleonotatus ...

corallinus

Calliurichthys decoratus

japonicus

canina, Cyclothone

Snyderidia

Canthqrines sandvichensis

Canthigaster cinctus

Canthigasteridae

Caproidae

Capromimus abbreviatus

Catulus spongiceps

caudimacula, Bembrops
Caulolepis longidens

subulidens

Centrobranchus

709
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Centrobranchus chcerocephalus 593, 594, 595

Centrobranchus gracilicaudus 595

Centroscyllium niger 581

ornatum 581

ruscosuin 580,581

Ceratiidte 594

Cbaetodon corallicola 695

Chsetodontidse 625

Chalinura ctenomelas 662, 663

Champsodon 579

Champsodon fimbriatus 648

Champsodontidse

Chascanopsetta ..

Chascanopsetta lugubris. .

.

prorigera..

Chauliodontidte

Chaunacid®
Chaunax
Chaunax fimbriatus

Chimsera purpurescens

Chlorophtbalmus proridens

chlorospilus, Platoplirys

choerocephalus, Centrobranchus .

Chrioiu

Ch

a chryseres

squamiceps.

•yseres, Chrionema .•

chrysorhynchus, Diaphus

cinctus, Canthigastcr

Cirrhilabrus jordani

citrinellus, Tsenianotus

citrinus, Hoplichthys

coarctatus, Platophrys

coccoi, Rhinoscopelus

Coelocephalus acipenserinus

Ccelorhynchus

Ccelorhynchus aratrum

doryssus

gladius

parallelua

Collettia

Collybus drachme
eoloratus, Sebastapistcs

Congermuracna a;quorea

Congrellus

corallicola, Cbaetodon

corall inus, Callionymus

Samariacus

coregonoidea, Paralepis

coronatus, Tetrodon (Anoamius) ..

cottoidea, Bathygadua

crocodilus, Lampanyctus
crumenalis, Pelecanichthys

Cryptopaaras

ctenomelaa, Chalinura

Cyclothone atraria

elongata

rhodadenia

Cynicogloasua

Cyttomimus
Cyttomimua stelgis

648

Dascyllus albiaella

Daayacopelus aapcr

pristilepis . .

.

debilia, Anticitharus

decoratus, Calliurichthys.

.

Dendrochirus barberi

denticulatus, Metopomycte
diaphana, Stcrnoptyx

Diaphus

Diaphus, Key to Hawaiian
Diaphus adenomus

chrysorhynchus .

.

engraulis

theta

urolampus
Dibranchus

Dibranchus erythrinus —
stellulatus

dispar, Gadomus
doryssus, Ccelorhynchus . .

.

drachme, Collybus

Draconetta hawaiiensis

ectenes, Macrourus

elongata, Cyclothone

engraulis, Diaphus

engyceros, Peristedion

Peristethus

Engyprosopon grandisquar

xenandrus . .

.

eos, Antigonia

Stethopristes

ephippiatus, Argyripnus

Epigonus

Epigonus occidentals

erythrEEua, Ichthyocampus ..

erythrinus, Dibranchus

Etmopterus villosus

Eustomias

evanidus, Pseudocheilinus. .

.

Evermann, Dr. Barton W
evermanni, Myctophum

fibulatum, Myctophum
Fierasfer brandcsii

homei
microdon
parvipinnis

fimbriatus, Champsodon
Chaunax

Fisher, Walter K
fisheri, Holacanthus

Fishes, Deep-Sea, of the Hawaiian Islands

.

flavicaudus, Sphagebranchus

Foa brachygramma
fronto, Nemichthys

Gadidae

Gadomus
Gadomus bowersi

dispar.. -

longifilis
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Gadomus melanopterus

multifilis

garretti, Tsenianotus

Gavialiceps

Gavialiceps microps

taeniola

gibber, Macrourus

Gilbert, Charles Henry, on
Hawaiian Islands

gladius, Ccelorhynchus

gracilicaudus, Centrobranchi

gracilis, Saurida

Grammatonotus
Grammatonotus laysanus

grandisquamis, Engyprosopc

Gymnothorax undulatus

Halieuta;a retifera

HalosaUridse

Halosauropsis, Key to Hawai
Ilalosauropsis affinis

proboscidea. .

.

verticalis

Harpagiferida;

Hawaiian Islands, Deep-Sea I

hawaiiensis, Draconetta

Eugyprosopon..

Macrorhamphos

Deep-Sea Fishes of the

Poecilopsetta .

heathi, Argyropelecus

hebetatus, Macrourus

Ilelicolenus

hians, Peristedion

Ilolacanthus fisheri

holocentrus, Macrourus

homei, Fierasfer

Honolulu
HopliehthyidEe

Hoplichthys

Hoplichtliys eitrinus

langsdorfii

platophrys—
humboldti, Myctophum

Hymenoccphalus an traeus .

.

Hynnodus
Hynnodus atherinoides

hypomelas, Stcmonidium. .

Ichthyocampus
Ichthyocampus-erythraus .

incisum, Pteropsaron

indicus, Ateleopus

inermis, Platophrys

italicus, Hymenoccphalus .

itea, Zen
japonica, Polymixia

japonicus, Ateleopus

Calliurichthys. .

. 1)97, 598

14, 605, 666

japonicus, Macrorhampl
Jordan, Dr. David S

jordani, Malthopsis

Cirrhilabrus ...

Jordanicus

Jordanicus umbratilis .

.

Kahului
kaianus, Synodus
Kaiwi Channel
Kauai

kauaiensis, Halosaurops

Labridse

Lamonema rhodochir .

.

ltevis, Malacocephalus.

.

Lampanyctus

langsdortii, Hoplichthys

laternatus, Polyipnus...

Laysan Island

Leptoccphalid®

Leptocephalus

Leptocephalus asquorcu:

Leptostomias

Lestidium nudum
lethotremus, Hymenoceplu
leucurus, Chromis

Uropterygius ....

longicirrhus, Macrourus . .

.

longidens, Caulolepis

longifilis, Gadomus
Bathygadus

Lophiidte

Lophiomus miacanthus . .

.

lucifer, Astronesthes

lugubris, Chascanopsetta .

.

lutea Malthopsis

lutkeni, Myctophum
Lycodapidse

macrolepidotus, Neoscope 1

macronema, Leptostomias.

Macrorhamphosidae
Macrorhamphosus

mphoi
japoi

gibber

hebetatus ...

longicirrhus.

obliquatus .

.

propinquus .
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mancus, Platophrys

raargaritatum, Myctophum
marmoratus, Uropterygius

martensii, Astronesthes

Mataeocephalus acipenserinus

Maui
Maurolicidae

mediorostris, Halosauropsis

Melamphaes unicornis

Melanobranchus
Mclanobranchus micronema
melanopterus, Gadomus
Melanostoma argyreum
melanurum, Nettastoma

Melichthys radula

Metopomycter
Metopomycter deriticulatus

parviceps

miacanthus, Lophiomus
microdon, Fierajsfer

microlepidotus, Neoscopelus

microlepis, Antimora
micronema, Melanobranchus

microps, Gavialiceps

Mionorus waikiki

Miopsaras

Miopsaras myops
mitrigsra, Malthopsis

mitsukurii, Squalus

Molokai

Monacanthidae

inulleri, Antigonia

multifasciuta, Neopercis

multifilis, Gadomus
Mursenidae

Myctophidse

Myctophum
Myctophum, Key to Hawaiian species of.

Myctophum affine .

braueri

californiense

evermanni
fibulatum

humboldti

lutkeni— .

margaritatum

reinhardtii

myops, Miopsaras

Trachinocephalus

Nannobrachium
Nannobracliium nigrum
nanum, Plectrogenium

Nematoprora
Nematoprora polygonifera

Nemichthyidre

Nemichthys
Nemichthys avocetta

Neopercis multifasciata

roseoviridis

Neoscopelus alcocki

macrolepidotus

Nettastoma

Nettastoma melanurum
Nettastomidse

595, 596, 597

.... 596,597

.... 597.598

.... 595,598

598

595, 597, 598

.... 595,596

.... 597,698

niger, Centroscyllium

nigrum, Nannobrachium
nudum, Lestidium

Nutting, Prof. Charles C
nuttingi, Polyipnus

Nyctophus
Oahu
obliquatus, Macrourus
occidentalis, Epigonus
Ogcocephalidae

olfersii, Argyropelecus

opalinum, Myctophum
Ophichthyidae

Optonurus

Optonurus atherodon

ornatum, Centroscyllium

Ostraciidae

Osurus schauinslandi

Pailolo Channel
papilio, Pegasus

papyraceus, Hymenocephalu
Paralepidse

Paralepis coregonoides

parallelus, Coelorhynchus

Parapercis pterostigma

parviceps, Metopomycter
parvipinnis, Fierasfer

Pegasidse

Pegasus

Pegasus papilio

Pelecanichthys crumenalis..

Peloropsis

Peloropsis xenops

Peristediidse

Peristedion engyceros

hians

Peristethus engyceros

pinnatus, Synaphobranchus.
Platophrys

Platophrys chlorospilus

mancus
platophrys, Hoplichthys

platyrhynchus, Bembrops .

.

Plectrogenium

Plectrogenium nanum
Pleuronectidae

plicatellus, Ateleopus

Poecilopsetta

Pcecilopsetta hawaiiensis . .

.

polygonifera, Nematoprora.

Polyipnus

Polyipnus laternatus

nuttingi

spinosus

stereope

Polymixia

Polymixia berndti

japonica

Polymixiidae

Pomacentridae

Pontinus spilistius

price!, Stephanolepis

pristilepis, Dasyscopelus

—

proboscidea, Halosauropsis.

Promyllantor

Page.

.. 581

578, 591

609, 610

609, 610

609, 610
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Promyllantor alcocki

purpureus

propinquus, Macrourus

proridens, Chlorophthalmus.

prorigera, Chascanopsetta. .

.

Pseudocheilinus evanidus . .

.

Pteropsarida;

Pteropsaron

Pteropsaron evolans

pterostigma, Parapercis

purpurescens, Chimaera

purpureus, Promyllantor

radula, Melichthys

Taeniopsetta

reinhardtii, Myctophum
remigera, Scorpaena

remiger, Setarches

retifera, Halieutaea

rhina, Antiinora

Rliinoscopelus

Rliinoscopelus andreae

coccoi

rhodadenia, Cyclothone

rhodochir, Laemonema
roseoviridis, Neopercis

roseum, Bembradium
rubescens, Antigonia

rubrovinctus, Callionymus

rufescens, Helicolenus

ruscosum, Centroscyllium

sagifue, Macrorhamphosus .

Samariscus corallinus

sandvicbensis, Cantharines

Saurida gracilis

schauinslandi, Osurus

Seopelus (Dasyscopelus) spinosus..

Scorpaena remigera

Scorpaenidae

Scorpeenopsis altirostris

Scylliorhinidae

Sebastapistes coloratus

sector, Serrivomer

sentipellis, Trachonurus

Serranidae

Serrivomer beanii

Setarches

Setarches remiger

Snyder, John 0
Snyderidia

Snyderidia canina

Soleidae

Sphagebranchus flavicaudus

spilistius, Pontinus

spilonota, Aracana
spilosomus, Stephanolepis

spiuosus, Dasyscopelus

Polyipnus

Seopelus (Dasyscopelus).

spongiceps, Catulus

Squalidae

Squalus mitsukurii

. 650,651

. 631,632

. 580,581

squamiceps, Chrionema
steindaehneri, Antigonia

stelgis, Cyttomimus
stellulatus, Dibranchus
Stemonidium
Stemonidium hypomelas
Stephanolepis pricei

stereope, Polyipnus

Sternoptychidae

Sternoptyx diaphana
Stethopristes

Stethopristes eos

Stomiidae

striatissimus, Hymenocephah
striatulus, Hymenocephalus.
strictus, SymphUrus
subulidens, Caulolepis

Sudis

Symphurus strictus

undatus
Synagrops argyrea

Synaphobranchidae

Synaphobranchus affinis

brachysom
pinnatus...

Syngnathida;

Synodontidae

Synodus kaianus

Taenianotus

Taenianotus citrinellus

garretti

taeniola, Gavialiceps

Taeniopsetta

Taeniopsetta radula

Tetrodon (Anosmius) coronat

theta, Diaphus

Trachinocephalus myops
Trachonurus
Trachonurus sentipellis

triacanthus, Taenianotus

Trigla

umbratilis, Fierasfer

Jordanicus

undatus, Symphurus
undulatus, Gymnothorax
unicornis, Melamphaes
urolampus, Diaphus

Uropterygius leucurus

varius, Synodus
verecundum, Pteropsaron—
verticalis, Halosauropsis

villosus, Etmopterus

vorax, Champsodon
Waialua
waikiki, Mionorus

xenandrus, Engyprosopon ...

xenica, Draconetta

xenops, Peloropsis

Zeidae

Zenitea
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III. THE COMMERCIAL FISHERIES OF THE HAWAIIAN ISLANDS.

By John N. Cobb,

Agent of the United States Fish Commission.

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 the Hawaiian Islands under the

direction of Dr. David Starr Jordan and Dr. Barton Warren Evermann, in order to

make a thorough canvass of not only the present condition of the commercial fisheries

of the islands, but also of their past history and “the changes in the methods, 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 improvements in the present laws were

among the questions which received careful consideration.

These inquiries occupied a period of three months, during which all of the larger

inhabited islands were visited. All available 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, but by fishermen from those above named. The fisheries are of consider-

able importance now, and could easily be expanded if the proper efforts and attention

were given to them.

At present but little deep-sea fishing is done, although this could be made a very

profitable industry. Some of the best grounds are off the coasts of Molokai, and

quite a fleet of Japanese boats from Honolulu resort thither. They usually leave on

Monday and return on Friday or Saturday.

At various 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 secured a

few specimens at Oahu and Hawaii and found them of an inferior grade, but still

marketable. It is probable that but 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 Honolulu in December, 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.
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FISHERMEN.

Owing to their location between the continents of Asia and America, the islands

have been securing recruits from each direction as well as from the numerous islands

to the south. Europe, too, has furnished immigrants, until at present the islands

present quite a cosmopolitan appearance. An idea of the extent of this admixture

may be 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

Portuguese.

In numbers the native Hawaiian fishermen surpass all the others combined, but

this is partly because so many women and children engage in the hand fishery for

octopus, algie, etc., and these have been counted in the total. Some of the natives

are at the head of quite important fisheries, and for
.
many y

7ears held a monopoly of

the industry7
,
but more recently7 the Japanese have been engaging in it in large num-

bers and now occupy second place. The natives fish spasmodically, as a rule, while

the Japanese give to it their whole time and attention, and as a result are profiting

much more. They are especially7 numerous on Oahu and Hawaii, most of them being

engaged in deep-sea line fishing, which they virtually monopolize. They have

several companies at Honolulu, Lahaina, and Hilo, and in this way control 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 managers of the large fishery rights on Kauai and Maui. The few Chinese

fishermen confine themselves to the fisheries immediately along the shores. A few

y
7ears ago they began leasing the fish ponds still in use on most of the islands, and

now have practically a monopoly7 of this part of the industry. They also quite gen-

erally 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 fishing,

principally at Honolulu and Lahaina. They are more industrious in this business

than the natives and are quite expert. They are the principal users of fish baskets.

The -Portuguese are not largely engaged in fishing. The Italians have made some

efforts in this 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 they7 are hired and paid

regular wages.

At Hilo, on Hawaii, in the gill-net and line fisheries the Japanese work on the

following basis: The owner of the boat furnishes the lines, nets, etc., and takes 22

per cent of the gross proceeds. The balance is then divided equally among the owner

and others who participate in the fishery7
. Should the owner not go out in the boat

he does not get anything in the final division.

In the seine fishery at 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 balance is divided equally among the fishermen, the owner, if he accom-

panies them, receiving his share with the rest. When the fishermen work on salary

they7 receive $15 per month, with their board and lodging.



COMMERCIAL FISHERIES OF THE HAWAIIAN ISLANDS. 719

At Honolulu, among- the Japanese fishermen, the owner of a boat used in the

fisheries takes 15 per cent of the gross proceeds, the rest being divided equally

among the fishermen. The owner of the boat supplies everything except food, and

generally accompanies the boat and gets his regular share with the others.

BOATS.

Canoes.—The native Hawaiians in fishing use canoes exclusively. Some of these,

particularly the older ones, are very handsome in design and workmanship, the

old-time native boat buildei’s having been especially expert. The present generation

has sadly deteriorated, however, and the canoes made now by natives rarfely show
very much skill.

The body of the canoe is usually hollowed out of the trunk of a koa tree (.Acacia

koa), which averages from 50 to 60 feet in height. This tree, formerly quite common,
is now rather scarce, owing to the excessive demands made upon the supply for

canoe building and other purposes. After the tree has been cut down and the

branches stripped off, the trunk is cut to the desired length and roughly hewn into

shape, then brought down to the shore, where the final touches are given. After

the body of the canoe is finished a rim about 6 inches in height is fastened to the

upper part by means of woodeli nails. The holei ( Ochrosia sandwicensis), a tree

from 6 to 12 feet in height, is preferred for this purpose, but the ahakea
(Bobea

elatior), a tree 20 to 30 feet in height, is sometimes used.

Each canoe is fitted with an outrigger, made by laying two long, slender poles,

slightly curved at one end, across the canoe about one-fourth way from each end of

the latter, and so arranged that on one side they extend a few inches over the side,

while on the other, where they are curved, they run out from 6 to 8 feet. These

poles are firmly lashed to the body of the canoe where they cross it, with stout twine.

A sapling about 12 feet long and 6 inches in diameter is then lashed to the under side

of these poles near the extreme ends, lying pai’allel to the body of the canoe and

extending slightly beyond the cross poles at each end. The wiliwili
(Erythrina

monosperma), a tree 20 to 25 feet in height, is generally employed in constructing

the outrigger, the object of which is to balance the canoe, which is very narrow.

With ordinary care it is almost impossible to capsize a canoe fitted with an outrigger.

The natives make long journeys in them, frequently in quite stormy weather.

An ordinary canoe for one person would be about 18 feet long and about 17

inches wide, while a three-seated canoe would average 33 feet in length and 21 inches

in width.

The paddle has a long, slender handle, usually about 46 inches in length, with an

oblong blade about 23 inches long by 13i inches wide. The wood of the paihi tree is

frequently used, especially on Hawaii, in making the ordinary paddles, while the wood
of the koaia (Acacia koaia) is generally used in the manufacture of the fancy ones.

The South Sea Islanders on the Hawaiian Islands use a slightly different arrange-

ment of the outrigger. At the ends of the cross poles short forked sticks are lashed

with the closed part of the fork upward. The long sapling is then lashed to the lower

ends of the forks, but does not enter the V-shaped openings. It does not appear to

be as effective an arrangement as the one previously described.

- Some of the canoes use sails, but most of them depend upon their paddles for

motive power.
F. C. B. 1903, Pt. 2—10
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During the aku (ocean bonito) fishing season two canoe owners frequently com-

bine forces. In that event the outriggers are removed from the canoes, which are

placed parallel to each other at a distance of about 6 feet, and held in position by two

crosspieces running from canoe to canoe at about one-third of the length from each

end afbd 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 bottom fishes and hee (octopus) as he slowly paddles

along.

Sampans .—The Japanese use the sampan, a style of boat in general vogue in

Japan. It is clumsy and awkward-looking, and a poor sailer, although very sea-

worthy. Such a boat to be operated by two men is usually about 20 feet in length

over all, with about 6 feet on the keel. The beam is usually about 4 feet 5 inches,

while the depth averages 20 inches. The sampans are made of pine. Their most

peculiar feature is an overhanging, partly inclosed stern, about 3 feet wide, in which

the rudder is worked. The gunwale, from the bow for about two-thirds of the length

on each side, overhangs nearly 12 inches, and there is a plank about 6 inches in

height extending above it. In the bow is a large cubby-hole raised even with the

top, in which fishing lines, sails, etc., are stored when not in use. In the center are

about 8 compartments—4 on a side—12 to 15 inches deep, with plugs which can be

pulled out in order to allow the entrance of water, thus making live wells. These

small holes—about 6 inches long by 3 inches wide—are crossed with small twigs or

wire netting to keep the fish from escaping.

Sculling from the stern is the method 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 much 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 fisherman, planting his left foot on an inclined board, sways his

arms and body at right angles to the boat.

The small sampans cost about $75 to $80, without sails; the largest cost about

$150. The sails for the smaller ones average about $7 per boat, and for the largest

ones about $15. Quits large sampans, with crews of from 4 to 6 men, are employed

in the deep-sea line fishing off Molokai.

Whaleboats .—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 by 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 at both ends. They cost about $125 each.

Rowboats .—These are of all sizes and shapes, from a small, rectangular pine-board

boat, worth $2 or $3, to a handsome, well-built boat costing $25. They are used princi-

pally in the rivers, fish ponds, and small bajrs, where the water is smooth.

Scows.—A few scows are employed in the seine fisheries on Oahu, and are of a

rough, cheap character which requires no description.

Seineboats .—These are of very much the same pattern as the best rowboats, only

larger and more valuable.
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APPARATUS AND METHODS OF FISHING.

Owing to the proximity of the sea to all of the habitable portions of the islands,

and the natural dependence of the people upon the products obtained from it for a

considerable part of their sustenance, the natives early developed into expert fisher-

men and fisherwomen, and as time went on gradually evolved newer and more effective

forms of apparatus to take the place of or to aid the more primitive forms. The
advent of foreigners hastened this development by the introduction of appliances in

use in their own countries and heretofore unknown in the islands. The earlier

American settlei's, coming as they did principally from New England, where fishing-

had been brought to a higher state of perfection than elsewhere in the United States,

were especially helpful in this regard.

It has been the endeavor to give as complete a list as possible of the forms of

apparatus in use, together with the methods of operating them. Since many forms

bear native names, while others have names different, from those by which they are

commonly known on the mainland, every possible effort was made to see each form and
witness the methods of operation. Where this could not be done the statements of

reliable fishermen and others were taken.

At Hilo the large seines used on the beach average 250 feet in length, with bag
7 feet deep, and mesh of one-half inch. The wings average 1 feet in depth and have

a mesh of 1 inch. They are usually made from No. 9 to No. 8 cotton twine.

On Maui seines 150 feet long, 8 to 12 feet deep, with l^inch mesh, are used. They
have no bag, and several of them are often laced together and used as one net. They
are usually hauled up on the shore.

At Pearl Harbor, Oahu, the Chinese use what is practically a purse seine, 50

fathoms long and 20 fathoms deep, with a mesh of 1 inch in the center and 1£ inches

in the wings. The bottom of the net has rings, with a rope running through them.

After the fish are surrounded the lower line is pulled up bjr the fishermen. The
bottom comes up together, thus forming a bag or purse on each side, and this is

pulled in until the fish are all in a small bag on each side of the boat, whence they

ai-e dipped out by means' of small scoop nets.

The bait seines average from 10 to 60 yards in length, with one-half inch mesh
or less. They are quite generally used by all classes of line fishermen in securing

their bait. No. 3 cotton twine is generally used in the manufacture of these seines.

GILL NETS.

Gill nets are a popular form of apparatus in the fisheries at the present time.

They are either set or hauled; rarely, if ever, drifted. When set they are generally

stretched, at high tide, across the shallow openings in the coral reefs. As the tide

goes out the fish rush for these openings and become enmeshed in the net. The
fishermen are on the seaward side of the net and pass to and fro, removing the fish

as fast as caught. This fishing is carried on at night, and the nets are of varying
lengths and depths, according to the locality.
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In fishing around clusters of rocks the natives ‘generally surround the rocks

with a gill net, which is held to the bottom by means of leads or pebbles attached

to the lower line, while the upper line is supported at the surface by pieces of wood
of the hau ( Hibiscus tiliaceus) and kukui (.Aleurites triloba), which are very light.

The fishermen dive down to the bottom, inside of the net, and drive the fishes from

the crevices of the rocks, to be enmeshed as they dart away in all directions. In

this kind of fishing nets about 55 feet in length and 7 feet deep are used, two or

more nets being laced together if greater length is desired.

Gill nets are also used at times along the beaches on the leeward side of the

islands, where the surf is not heavy, the same as seines. Two men take hold of one

end of a long net and wade out from the
s
shore in a straight line for a considerable

distance. The land end of the net is held by a man on the beach. After they have

gone out a sufficient distance, the two men make a big sweep to one side and then

pull their end of the net to shore a short distance from the other man. The net is

then carefully drawn in, like a haul-seine, until it comes out on the beach, fish and

all. These nets are usually 20 fathoms in length, 9 feet deep, with 2-inch mesh, and

are fitted with leads and corks. Several of them are usually joined together. No
boats are employed in this mode of fishing.

In fishing for ula (crawfish) the same style of net, with a 7-inch mesh, is frequently

set around a rock or cluster of rocks in the early evening and allowed to remain

there all night. As the ula come out to feed during the night they become entangled

in the meshes of the net. Another method is to join a number of nets together,

putting in the center the net with the smallest mesh. These are then placed on two

canoes, which are rowed to the usual fishing ground, which is generally not far from

the shore. One man stands upright in order to see the schools of fish more clearly.

As soon as a school has been sighted the boats are paddled to seaward of it and then

in opposite directions, the nets being paid out as they go. After thus sweeping-

some distance the boats return to shore, when the net is hauled in and the various

sections removed, like a seine, until the fine-meshed part is about 50 feet from the

beach. The fishermen then spring into the water and draw the two ends together,

making a circle, which is further contracted by removing more sections from the

ends of the net, until the fish are inclosed in the fine-meshed portion. At certain

fisheries the net is then anchored and the fish allowed to remain in it until they are

wanted for shipment, when they are removed l>y means of a small seine, swept

around inside of this improvised pound; and when the fish have been bagged in this

they are removed by small dip nets. The principal species taken are the oio (lady

fish, kala (hog-fish), nenue (rudder-fish), and large awa-kalamoho (milkffish).

In a variation of this method the boats carry the nets in a circle, one boat pass-

ing within the course of the other when they meet, and continuing until there is a

coil of netting around the fish. The purpose of this is to insure the capture of the

fish in outer rings of the coil if they escape the inner ones, and when the trap has

been thus set the fishermen jump into the inner circle, and, by beating the water

with their canoe poles, frighten the fish into the nets, where they are enmeshed.

Sometimes the net is dropped in a half circle, with a man at each end to hold it

thus. Other fishermen then make a wide sweep to the opposite side of the opening,

from whence they advance, beating the water violently with their arms to drive the
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fish toward the net. When the beaters have approached sufficiently near, the men
holding the ends of the net advance toward each other, and when they meet, with

the help of all the fishermen, the circle is gradually reduced as the net is hauled in

and section after section removed. The fish which have become enmeshed are taken

out of each section as it comes in, and when the inner circle is small enough the fish-

ermen remove with dip nets those which are not enmeshed. This method is practiced

by either day or night.

In fishing for akule unusually long nets are frequently employed, some used at

Hilo being 208 fathoms long, 4 fathoms deep, with mesh of four inches. These are

made of No. 12 linen twine and are worth about $100 each. Most of the nets, how-

ever, are of about one-half the above dimensions and are worth about $50 each.

On Hawaii a man is posted on a high bank to watch the movements of the

school of akule (goggler), which, owing to the color of the fish, looks like a red

bank, and is more plainly visible from this elevated position than from the canoes.

This lookout is provided with a flag in each hand, with which he directs the move-

ments of the fishermen in handling the net.

Nearly all the seine and gill nets are barked before being used, to prevent rot-

ting. For this purpose the bark of the koa tree is used, being pounded up some-

what fine and put in a tank of water to remain for two weeks, after which the water

is drawn off and the nets slowly run thi’ough it.

In drying the nets a method introduced from China is employed at several

places, particularly Hilo. Throughout an open field are planted a number of slender

poles about 12 feet in height, and at the top of each is nailed a crosspiece of wood
about 3 feet in length, which is supported by two short pieces running from the

pole to the outer ends of the crosspiece. Large hooks are attached to the ends of

the crosspieces. A short piece of rope is slung over each of the hooks, and when
the net is readjr for drying it is attached to one end of this rope, pulled up suffi-

ciently to clear the ground, and held in this position b}^ tying the free end of the

rope to the pole close to the ground. This procedure also facilitates the repairing

of nets.

BAG NETS.

Bag nets are used on all of the islands, and are the most common form of appa-

ratus. They are of all sizes and styles, according to the particular species the

fishermen are seeking and the condition of the fishing ground.

Several of the more important fisheries are conducted with bag nets. At Kahului,

Maui, there is in use a net 180 fathoms long, with ropes 250 fathoms long on each

side. It is made of cotton twine, and the wings have a mesh of 4 inches, the center

1 inch. The net is operated from the shore by means of two windlasses. When
drawn near the shore a bag 15 feet wide, 17 feet high, and 35 feet long, with meshes

1 to li inches,- is attached to the center of the net, and the latter unlaced at this point

and the ends drawn back to the sides of the bag-, this work being done by divers.

If there is only a small haul the bag is drawn directly up on the beach. If many
fish have been taken, the bag is placed in a canoe, the rope at the bottom of the

bag unlaced, and the fish allowed to fall into the boat.

The bag net in general use is about 20 feet in depth in the bag, 12 feet wide at

the mouth, and runs to a point. Wings about 30 feet in length and about 5 feet
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deep, with meshes of three-fourths to 1 inch, are attached to each^ide of the mouth
of the bag. Floats made from wood of the hau tree, which is very light, are strung

along the upper line of the wings and the bag, and leads are attached to the bottom

line. The end of the bag is generally open when on shore, but is tied with a piece

of twine before being put. overboard; the fish are removed from the bag at this end.

The nets are made of manila hemp, which costs $1.25 per pound, and 9 pounds are

required to make a net of the above dimensions. Cotton twine also is used at times.

Sections of rope from 15 to 20 fathoms in length, fastened together with hook and

loop, and having the dried leaves of the ki plant braided on them by the stems, the

blade ends of the leaves hanging loose and free, are taken out along with the net.

The sections of rope are joined together, and men taking hold of each end and moving
in opposite directions begin to make a sweeping circle. Others follow to keep the

rope near the bottom, and when it catches on rocks or coral dive down and release it.

When the men holding the ends of the line meet, one steps over the line of the other,

and so they keep on going round and round, gradually narrowing the circle until it

has become sufficiently small. In the meantime the various sections of rope not

needed are unhooked piece by piece and allowed to float on the surface. The bag

net is then taken out of the canoe and attached to the ends of two of the sections.

The men continue narrowing the circle until the fish are all driven into the bag, which

is then closed up, lifted into a canoe brought up for the purpose, the string holding

the point of the bag untied, and the fish allowed to drop into the bottom of the boat.

A variation of the above net, but on a larger scale, has been invented by Mr. E. H.

Bailey, of Kahului, Maui. A smooth spot of bottom, inside of the reef, in a fairly

shallow place, is selected for placing the net, which is the same as described above,

except that it has a net platform in front, attached to the mouth of the bag and also

to the wings. Two lines of ki leaves are put together so as to make them thicker

and thus more effective. Buoys are attached to the rope by means of short lines,

and the ropes sunk by leads until the tips of the leaves just scrape the reef. The
ropes are run out in a half circle and then pulled over the reef, after which the ends

are swung around until they encircle the bag. The ropes are then carried round and

round until all of the fish are over the platform, when the latter is raised up and the

fish forced back into the bag. As soon as the platform reaches the surface the ropes

are withdrawn. The canoes then form a triangle and the mouth of the bag is drawn

up between them and the fish taken out with dip nets.

Opelu nets (upena aai-opelu) are arranged on two half-hoops connected at each end;

the hoops lap over each other and are tied together so as to keep the bag open when
in the water. A rope runs from each of these and meets a short distance above the

bag, from which junction there is only one rope. The bag itself is very deep,

usually about 40 feet, with a diameter of about 12 feet at the mouth and tapering

slightty at the bottom, and is made of imported flax, so as to be as light as possible.

When operated the bag is taken out in a canoe and lowered into about 8 fathoms of

water. Bait, composed of cooked squash or pumpkin, small ground-up fish mixed

with sand, and cooked papaia and bananas mashed up fine, is dropped into or over

the bag. When the fish are gathered over and in the bag it is carefully and rapidly

drawn up, and when it reaches the surface the ropes on the side are unloosed and the
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mouth closed up. It is then emptied into the canoe and the operation repeated until

the fish become shy. The opelu, when eaten raw, is said to prevent seasickness.

The natives sometimes construct the above net from twine made from the bark of

the olona (Touchardia latifolia) bush or shrub, which grows in large shoots. These

are cut down and the bark stripped off in bundles and put into running water, to pre-

vent fermentation and in order that the pulpy matter, etc., may decompose. After

four or five days, or when it becomes thoroughly clean, 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. When the bark has been

thus spread the inside of it is carefully scraped by means of a bone 2i inches wide

and 10 inches long, with one side beveled to an edge, and the perfectly clean

fiber is dried. It is then stripped into fine threads and twisted together by women,

who roll the strands on their bare thighs with their hands, making a cord that is

stronger than linen and will last for generations.

For catching nehu (anchovies and silversides), very small fish much used fox-

bait and for food when dried, a bag net (upena nehu) is made from a piece of netting

about a fathom square, attached on two sides to sticks about 3 feet in length

and fulled in at the bottom on a l'ope shorter than the upper one and forming an

irregular square opening to a shallow bag, which is supplemented by a long, narrow

bag about 6 feet deep. Ropes hung with dx-ied ki leaves are attached to each side of

the net, and these ropes ai-e 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 the same manner, is used for catching very

young ama-ama (mullet). Instead of ropes with ki leaves, the “sea Convolvulus
,

genex-ally found growing on the beach, is twisted—leaves, branchjets, and all—into

two thick bushy ropes some 15 to 20 feet in length, and these are attached on each

side of the net to the kuku (side sticks). These lines are then drawn forward in

a semicircle, sweeping the shoals of fry befoi-e them till enough ax-e partly inclosed,

when the two fx-ee ends are rapidly drawn together in a circle, which is gradually

reduced till the fry are all driven into the bag.”

A bag net veiy similar to the above is used in fishing for ohua, a small fish very

highly px-ized by the natives, which lives in and on the lirnu kala, a coarse alga that

grows on coi-al in shallow water. Long ropes with dried ki leaves are employed, and

the nxethod of opei’ation is the same as already described.

A bag net called kapxxni nehu is also used in catching- nehu. This bag is about 6

feet deep and 3 feet wide at the mouth, and two parallel sticks are 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 net, each holding one of the sticks. Others get in the rear

of and on the sides of the school and frighten the fish into the bag, after which the

sticks are brought together, thus closing the bag, which is then hauled ashox-e or put

xnto a canoe and emptied. These bags are of very fine mesh and are made of a

certain kind of Chinese netting, which is said to be exceedingly strong.

A bag net called upena uhu is employed in catching the uhu, some highly prized

labroid fishes, chiefly species of Calotomus. This is made of a square piece of netting

which has been gathered slightly on the ropes and attached at the four corners to

slender, strong sticks tied together at the middle in such way that they will cross
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each other at this spot and can be brought together when wanted. A string is tied

at the crossing place of the sticks and the net is manipulated by this string. When
these sticks are crossed they spread the net open in the form of a shallow bag. The
fisherman first catches an uhu of the variety to be fished for by means of hook and
line. He secures this to a line run through its gills and mouth and then lowers it at

a spot where the uhu congregate and gently works it back and forth. The uhu in

the vicinity are attracted and angered by the strange antics of the decoy and swim
up close to observe it. The net is gently lowered to a little distance from the decoy,

and the latter is then slowly drawn into the net. The others rush into the net after

the decoy, when, by a peculiar twitch and pull on the string, the fisherman causes

the sticks to swing around and lie parallel, closing the mouth of the bag, which is

then drawn to the"surface and emptied into the canoe. The operation is then repeated

with a fresh decoy.

There are two varieties of uhu, one of a reddish color and the other green. The
red variety is preferred by the natives, who eat it raw. This same net is used for

other species of rock-fish, the decoy being of the species sought.

A similar bag net (upena opule), about a fathom in length and with an oval

mouth about 2 or 3 feet in width, is used for catching the opule, a decoy opule

being used in the same manner as described above.

Another kind of decoy fishing is with the lau melomelo, a billet of kauwila wood,

one of the hardest varieties in the islands. This decoy is something like a club, being

rounded at the ends, with one end smaller than the other, and a little ringed knob on

the smaller end to tie a string to. It varies in length from 13 inches to 3 feet. After

the proper incantations have been performed over it by a sorcerer, or kahuna, it is

charred slightly over a regulation fire. Having once attained its power great care

must be taken by the fisherman that it does not lose it. If a woman should step over

it or enter the canoe in which it is placed the magic influence would be lost. Further

preparation is made by baking equal quantities of kukui nut (candle nut) and cocoa-

nut meat, pounding it up and tying it in a wrapping of cocoanut fiber (the sheath

around the stems of the cocoanut leaf). On arrival at the fishing-ground the stick is

covered with the oily juice of this preparation and allowed to hang suspended a few

feet from the bottom. The scent of the baked nut meal, in the opinion of the fisher-

men, has an attraction for certain kinds of fish, which soon surround the stick and

smell or nibble at it. In a short time a small bag net is dropped overboard, and

maneuvered until its mouth is toward the suspended stick. The latter is then moved
slowly into the bag, the fish following it. Two of the natives dive and, approaching

the net gently, quickly close its mouth and give the signal to those in the canoe to

haul it up. Should the fishing prove poor it is ascribed to the imperfect perform-

ance of the incantations. This manner of fishing was formerly quite common on the

west coast of Hawaii, but is not often practiced now.

One of the common species around the island of Oahu is the malolo, or flying-

fish, although but few of these are found around the other islands. There are two

species, the large malolo and the small puhiki’i. A large bag net with a flaring

mouth and very fine mesh is employed in this fishery, being carried to the fishing

ground piled on a large single canoe, or sometimes a double one. The start is always
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made early in the morning-

,
and a number of canoes usually go out together, many of

the occupants being women, as no particular skill is required on the part of the

general hands. The work is directed by the kilo, or spy, who is generally in a light

canoe manned by two or three hands. He stands up on the cross-ties of his canoe,

and shading his eyes with his hand, watches for signs of the school. As soon as he

discerns a strong ripple, which appears to indicate the presence of the school, he

signals to the rest of the canoes, which at once surround it. The kilo points out the

best place for dropping the net, and as soon as it is in place the canoes approach

quickly, the men splashing the water with their hands and poles, and driving the

school before them into the open bag. The malolo will not dive to any depth, and

are always found swimming very near the surface, so that, when completely sur-

rounded b}^ the canoes, they can be driven wherever wanted. This fishing is called

lawaia-o-kaiuli, “blue-sea fishing,” by the natives, as they frequently have to go

several miles out to sea after the fish. A favorite spot is off Waikiki beach on Oahu.

The malolo is frequently pounded up fine by the natives and eaten raw, mixed with

other substances.

The iheihe (a species of halfbeak, Euleptorhamphus), a long, thin fish, usually a

foot and a half in length, with a very sharp-pointed snout, generally arrives at the

islands about the same time as the malolo and the akule, and is sometimes captured

in a similar net and in the manner already described.

The largest bag net in use is the upena kolo, and owing to its size it can be used at

only a few places around the islands, Honolulu harbor being the principal one. The

bag is fine meshed, so that small fishes can not escape, and is 16 to 21 fathoms in

depth, Very narrow at the extreme end, but widening into an immense flaring mouth.

Attached to the mouth on each side are wings 16 to 20 fathoms deep. This net is

swept around the harbor by natives in canoes, who pull the net with ropes, scooping

up everything in its path, the principal species taken being the hahalalu, the young
of the akule, and the amaama, or mullet.

Upena poo is a small bag net, with a light supple pole cut from the pohuehue

{Ipommi pes-caprati) vine for the mouth. This pole forms three-fourths of a cii’cle

when not in use. When in operation the fisherman draws the two ends together,

crosses them, and holds them tight in his hand. A small stick, with pieces of rag

or lau hala leaves attached to the end, is also a part of his equipment. The canoe

is paddled immediately over a rocky bottom where holes are numerous, then the

fisherman takes the bag in his left hand and the small stick in his right, and dives.

He pushes the bag close up to one of the holes and with the stick brushes the fish

into it. He then allows the two ends of the pole to slide down in his hand until

they lie parallel, and this nearly closes the mouth of the bag, after which he ascends

to the surface and empties the bag into his boat.

Another style of net is arranged upon two sticks parallel to each other, about

6 inches apart, the bag being about 2i feet in depth and width. One stick is supple,

while the other is rigid. The fisherman pushes the pliable stick along the other until

its end is about the middle of the latter, and holds it thus bowed out and making an

opening for the fish. When he wants to close it he merely lets the stick 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 bag net somewhat similar to the

two just described:

We started at sunrise from the shore in a little canoe capable of holding two persons. The native

had only a malo (breech clout) for his dress. He had with him some of the candle nut (kukui). This

he chewed up in his mouth and spat the chewed material on the surface of the water. This produced
a film so that he could look down from the now calm surface of the water to a depth of 6 fathoms or

more and locate the little caves and holes in the coral where the fish were. When he had discovered

the proper location of these fish holes, he laid his paddle down in the boat and took a hand net in one
hand. The hag of this hand net was like a purse. There were two sticks to hold it open and these

were upon two sides of a triangle; the mouth of the net was tied' to the sticks. In the other hand he
had a fish brush—a rude fly brush about 3 feet long—composed of a stick to which were tied bits of

bark, etc., to make a brush to drive the fish. He sprang into the water—in one hand the net and in

the other the fish brush. I noticed sometimes he had it in one hand and sometimes in the other, it

apparently did not matter which. He dove down, propelling and guiding himself entirely with his

feet, with his eyes wide open, and approached the spot at the bottom, 6 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 and drove them into the net as one would drive little chickens.

Having secured all the fish from that particular spot he closed his net, held the net and brush in the

same hand and used the other hand to paw his way to the surface. On arriving there he blew the

water out of his mouth and nose, threw his head back and got into the canoe. He remained below

the surface about two minutes. There were in the net 3 or 5 fishes about 6 or 7 inches in length. He
then chewed up some more of the nut and proceeded for a few rods ahead, spat out the nut on the

water, looked down, and went through the same operations again, finding a few more fish there.

This he did for several times, say, possibly, at a dozen places.

Certain methods of bag-net fishing which were in vogue years ago have been

entirely abandoned, or at most are but rarely used. Among these is lau kapalili,

which was called the “fishing of kings,” as they only could command a sufficient

number of canoes, men, and lau. The late Kamehameha V, whose favorite residence

was at Waikiki, frequently ordered it. The following is a description of this

fishery: 0

Lau kapalili is the use of a large bag net, smaller than the kolo but larger than 1 the ohua or iiao

net, but of the same general shape, and called a papa. Two rope laus of 300 or 400 fathoms in length,

with ki leaves attached, the same as in lau ohua, and generally the lau of two or more ohua nets

joined, are piled onto a large double canoe, which is taken out 2 or 3 miles from shore, attended by a

fleet of from 60 to 100 single canoes. The head fisherman always goes on the canoe containing the net

and lau. Arrived at the proper distance, which must be just opposite the final drawing place, the end

of one rope is joined to that of the other, and two canoes, manned by 8 or 10 strong men, take the

other end of the rope or lau, one each, and start in opposite directions and exactly parallel with the

shore, while the double canoe remains stationary till all the lau is paid out. In the meantime the

rest of the canoes have divided into two companies and follow the leading canoes, stationing themselves

at certain distances on the lau and helping to pull it.

When the lau is all paid out the two leading canoes then curve in to form a semicircle, at the

same time always moving toward the shore. When a perfect semicircle has been made by the lau the

double canoes and all the others move gradually forward with it, while the leading canoes are pulling

with all their might straight in to the shore. When either end is landed the men immediately leap

out, and taking hold of the line pull on it, at the same time going toward each other, which has the

effect of narrowing the semicircle, while most of the canoes keep backing on to the double canoe,

which always keeps the center. Arrived at a suitable place, always a clean, sandy one a few rods

from shore, the laus are untied and attached to each end of the papa net. Men, women, and children

a Hawaiian Fisheries and Methods of Fishing, with an Account of the Fishing Implements used hy the Natives of the

Hawaiian Islands. By Mrs. Emma Metcalf Beckley. Pp. 18, 19.
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now gather closely on the lau, especially where it joins the net, and make a great disturbance with

their feet, which drives all the fish into the net. Lau and net are finally drawn ashore.

Lau kapalili (trembling leaves) fishing can only be carried on on a clear, bright, sunny day, so

that the shadows cast by the leaves can be seen and serve to drive the fish inland.

DIP AND SCOOP NETS.

It is frequently difficult to distinguish between a dip net and a bag net, as certain

forms of each are very similar in construction and methods of operation. In some

cases an arbitary line has been drawn.

In fishing for maikoiko (surgeon-fish), a dip net about 6 feet deep and I feet in

diameter is used. A bag of bait tied to the end of a stick is pushed into the water

near the holes in which the fish live, and when they are lured out by the scent of

the bait the dip net is carefully slipped under both bait and fishes and then raised

slowly until it reaches the surface, when it is lifted or drawn ashore.

Another method is to chew up bread fruit and taro and spit these upon the sur-

face of the water. As this slowly sinks below the surface the fish are attracted in

large numbers and fall easy victims when the dip net is slipped below them and then

quickly raised to the surface.

A common form of dip or scoop net, which is generally used in removing fish

from seines and bag nets, is made by bending a flexible piece of wood into an oval

shape and tying the ends together at the junction. To this is attached the net, which

has a bag about 2 feet deep, much narrower at the bottom than at the top. When
not in use the lower end of the bag is left open, but when used it is gathered together

and tied with a piece of twine.

On Kauai a dip net with a bag about 2 feet deep, attached to an iron ring 2 feet

in diameter, is used in catching papai (crabs). This net is attached to a long pole by
means of four ropes running from the ring to a common center about 2 feet above

the ring, and thence by a single rope. The bait is either tied to a rope attached to

and hanging down a short distance below the junction of the four ropes, or else

weighted down in the bottom of the net. April, May, and June are the principal

months for this style of fishing. It is usually done at night. Somewhat similar dip

nets are occasionally employed in fishing for ula (crawtish).

On the Waiawa River, near Pearl City, Oahu, the Chinese use a form of dip net

which was probably introduced by themselves, as it does not appear elsewhere on

the islands. The river is narrow, about 10 feet in width. Four poles are planted,

two on the edge of the bank, and the other two about two-thirds of the distance

across the river, thus-forming a square. All of these poles are slanted outward, so

much so that the tips of the outer ones extend almost to the opposite bank, and a

large, square, fine-meshed net is attached to them by ropes. On the shore is a wind-

lass connected with the net by a rope, and used in raising and lowering it. Bait is

thrown into the net, which is then lowered into the water until it almost touches the

bottom, where it is allowed to remain until a number of fish have congregated over

it eating the bait. It then is raised above the surface and the fish removed.

A scoop net is made by tjung a square fine-meshed net to two slender sticks,

laid parallel to each other and about 5 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 in this position. A rude sort of bag is thus formed

at the gathered end. In operating the net the two ends of the sticks at the bag end

are held in one hand and the flaring end is pushed around stones, etc.
,
in shallow

water, thus scooping up the fish, papai, and opae. By lifting the flaring end out of

the water the catch falls back into the bag, from whence it is easily removed with the

hand. This net is quite generally used around the leeward side of Oahu.

CAST NETS.

The east net (upena poepoe) is a comparatively recent introduction in the islands,

having been brought in by the Japanese about ten years ago, so it is reported,

although this is somewhat doubtful. The nets, which are circular, average about 25

feet in circumference and have l|-inch mesh. They have leads all around the sides

and are made generally of No. 10 cotton twine. They are worked from the shore.

Unlike the fishermen in the United States, the Japanese hold no part of the net in

the mouth, but manipulate it entirely with the hands. About two-thirds of the

outer edge is gathered up and the net is thrown with a sort of twirling motion,

which causes it to open wide before it touches the water. The leads draw the outer

edg’es down very rapidly, and as they come together at the bottom the fish are

inclosed in a sort of bag. The net is then hauled in by means of a rope attached

to its center, the weight of the leads causing them to hang close together, thus

preventing the fish from falling out as the net is hauled in. The fish are shaken out

of the net by merely lifting the lead line on one side.

BASKETS.

With the exception of those for catching opae (shrimp), the Hawaiians use few

baskets (hinai), this form of apparatus belonging principally to the South Sea

Islanders.

In opae fishing two varieties of baskets are used. One, the hinai opae, some-

times called apua opae, looks somewhat like the coal-scuttle bonnets in vogue some

yeas ago. It is woven from the air roots of the ieie (Freycinetia arboreci). This

basket is employed for catching shrimp in the mountain streams, and the work is

generally done by women, who hold the basket in one hand, a short stick in the

other, and, moving in a crouching position through the water, drive the opae from

under the rocks, etc., to some place where the grass, ferns, or branches of trees

droop over on the water. The opae take refuge in or under this vegetation, and the

fisherwoman, placing her basket under the leaves, lifts the latter out of the water,

when the opae drop off into the basket, from whence they are removed to a small-

mouth gourd, which the woman has been dragging behind her in the water by a

string tied to her waist.

Another method of fishing in the streams is to take a fairly deep basket with a

large mouth, and, putting this in a favorable spot in the water, build a mud wall on

both sides of it extending out a short distance. The fisherwoman then goes a little

way upstream, and bv beating the water drives the opae into the basket, 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 salt and brackish water has a wide flaring

mouth, gradually sloping toward the center, a few inches from which it suddenly

branches off into what looks like a long circular spout inclosed at the extreme end.

The size of the baskets varies. Holding the basket in the left hand the women wade

out in an almost nude condition to a suitable spot, where they sink down until only

the head is visible, and pushing the right hand under the rocks, drive the opae into

the basket, which is so manipulated as partly to envelop one side of the stone. The
mouth of the basket is closed by drawing the sides together and holding them in this

position. The opae are then transferred to a gourd floating alongside, which the

fisherwoman keeps attached to her by a rope tied around her neck. The women are

expert in this method of fishing and rarely fail to make good catches.

The hinai hooluuluu is used in hinalea fishing, and is a small basket made from

the vines of the awikiwiki, a Convolvulus. After a light framework of twigs has

been tied together, the vines', twigs and all, are wound in and out, round and round,

until of the requisite size,

3 or 4 feet in circumfer-

ence and about li feet

deep. Pounded opae in-

closed in cocoanut fiber

is occasionally placed at

the bottom of the basket

for bait, but usually the

scent of the bruised and

withering leaves seems to

be sufficient. Women al-

ways attend to this kind

of fishing. They wade
out generally to small

sandy openings in coral

ground or reef, and let down the baskets, properly weighted to keep them in position,

the weights attached in such a way as to be easily removed.

Each woman moves some distance away from her basket, but to a point from
which she can watch the fish enter it. When all the fish that are in sight have

entered, the basket is taken up, the fish transferred to a large small-mouthed gourd,

and fishing resumed in another place. This method can be used only on a calm sunny
day and at low tide.

Baskets made from the awikiwiki must be renewed from day to day. Some are

made from the ieie vine, while still others have been made from the weeping willow

since its introduction some years ago. These latter can be used over and over again.

Sometimes these baskets are placed in fairly deep water, where stones are piled

around them to keep them in position. For bait the wana (sea egg), with the shell

broken to expose the meat, is put in it. The basket is left for a day or two before

being taken up.

The hinai uiui is used when fishing for the uiui (Platophryspantherinus), a small

flat-fish, said to make its appearance at intervals of from ten, fifteen, to twenty
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years. Its appearance is taken by fishermen and the people in general as a sure

precursor of the death of a very high chief. The basket is shallow, of about the

same size as the hinai hooluuluu, but wider mouthed. The following is a description

of the methods of fishing followed on the last appearance of this fish:

"

At the last appearance of the uiui the imported marketing baskets were generally used by those

who could not obtain the old-fashioned kind, as any old cast-away basket would do, with a little patch-

ing, occupying perhaps five minutes, and two sticks bent over the mouth or opening from side to side,

and at right angles to each other, for a handle to which to tie the draw-string. It should be twisted

round and round above the jointure with a little of the sea convolvulus (pohuehue) with the leaves on,

so as to throw a little shade in the basket to keep the fish from being drawn up to the surface of the water.

In these baskets cooked pumpkins, half-roasted sweet potatoes, or raw ripe papayas were placed for

bait. The canoes, thus provided, would sail right into the midst of a school of these fish; the basket

being lowered a few feet into the sea, the fish being attracted by the scent of the bait would rush into

the baskets and feed greedily. As soon as the baskets were full of fish they would be drawn up and
emptied into the canoe and then lowered again, with more bait if necessary, and this would go on till

the canoe was loaded or the fisherman was tired. These fish are very good eating when they first

arrive, as they are fat, with liver very much enlarged
;
after a month they become thinner, not perhaps

procuring their proper food here, and then taste strong and rank.

The following, from the same source, describes a basket occasionally used by the

natives:

The ie kala basket is the largest kind of basket used in fishing by the Hawaiians. These are

round, rather flat, baskets, 4 to 5 feet in diameter by 2J to 3 in depth, and about 11 across the mouth.

A small cylinder or cone of wicker is attached by the large end to the mouth and turned inward toward

the bottom of the basket. This cone or cylinder is quite small at the free end, just large enough for

the kala to get in. Immediately below the end of this cone, on the bottom of this basket, is placed

the bait, properly secured, which in the case of the kala is limu kal a (a coarse, brownish-yellow alga

on which this fish feeds and from which it takes its name), ripe breadfruit, cooked pumpkins, and

half-roasted Sweet potatoes, and papayas. This basket is called the ie lawe (taking-basket). The
fishermen generally feed the fish at a given place for a week or more before taking any, using for this

purpose a large basket of the same kind, without the inverted cylinder, and wider in the mouth, to

allow the fish free ingress and egress. After a week or two of feeding they become very fat and fine

flavored, as also very tame, and baskets full of fish can be drawn up in the taking basket without in

the least disturbing those which are still greedily feeding in the feeding baskets.. These baskets are

occasionally used for other kinds of fish, substituting the bait known to attract that particular kind,

but never with the same degree of success as with kala.

The South Sea Islanders living at Honolulu and Lahaina have introduced two new

types of baskets. The larger has a flat bottom, and is otherwise the shape of a

half cylinder, the top gradually sloping to the rear end. These baskets are about

3 feet long, 2 feet high in front, and 1| feet in height in the rear. The outer frame-

work projects about 2 inches beyond the front and back. The baskets are made of

flexible twigs lashed together with twine. A cone or funnel, 6 to 8 inches in diameter

and about 12 inches long, with the end cut off, is inserted at the larger end, the body

of the cone being inside of and opening into the basket. At the end of the cone a

trap-door of wickerwork, about 4 inches square, is fixed in such a manner that it will

open at a touch from the outside, but can not be pushed open from the inside. The

basket is weighted down with stones or two pieces of old iron run lengthwise of the

basket on the bottom and lashed there. In the rear of the basket is a small trap-door

a Hawaiian Fisheries and Methods of Fishing, with an Account of the Fishing Implements used by the Natives of the

Hawaiian Islands. By Mrs. Emma Metcalf Beckley.
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for removing the fish. When used the basket is taken to a sandy place in 2 to 4

fathoms of water, where there is plenty of coral or stones. The fisherman dives

and places it in a good spot, then takes pieces of coral rock and builds them up

and around the basket until it is completely 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 basket is left for from two days

to a week, when the stones are displaced, the basket hauled up into the canoe and

emptied by means of the back door, and then replaced in its former position.

Hinai puhi is the other form of basket used by the South Sea Islanders. It is

oblong, about 25 inches wide, 18 inches high in front, and 3 feet long. The top

gradually slopes to the rear, where it is only about 12 inches high. A funnel,

or cone, about 8 inches in diameter and 10 inches in depth, extends into the basket

in an upward direction, and has an opening on its underside which leads down into

a square space about one-half the width of the basket. This space, which begins

about halfway of the length of the funnel, runs about 5 inches farther into the

basket. From this space another funnel, with a narrow slit opening, leads into the

body of the basket, the mouth held taut by lines run from it to the sides. Both

funnels are constructed of netting, while the rest of the basket is made from the

branches of the guava tree. Bamboo, owing to its lightness, is sometimes used for

the top. The branches are lashed together with stout twine, no nails being employed.

It takes about a week to make one of these baskets, but they will last a long time.

They are used for the capture of the puhi, or moray, which is quite common around

the islands.

FISH TRAPS OR PENS.

On Pearl Harbor, Oahu, two fish traps are used for catching sharks and large

akule (goggler), opelu (mackerel scad), weke (goat-fish), and kawakawa (bonito).

The larger, near Puuloa, has two walls which, for a short distance, run out from the

shore in parallel lines. Then one of them sweeps out and around, forming a large

and almost oval space. A wall is built parallel to the shore and the outer portions

of the oval meets it close to one end. The other line from the shore comes out

almost to this parallel line and then turns sharply inward for a few feet, and the

space between the two, about 4 feet, forms the entrance into the trap. The walls

are built of coral. The end of the oval farthest from the entrance is almost bare at

low water, while the side next to the gate has about 5 feet of water. At high tide

the whole trap is under water. Fish enter it at high water and are caught as the

water recedes. They are taken out at low water by means of a small seine.

SPEARING.

The natives are very expert in fishing with the spear, and use it with equal

facility either below or above the surface of the water. The spear is usually a

slender pole 6 to 7 feet in length, made of very hard wood, and tipped with a thin

piece of iron li to 2 feet in length. Most of the tips are perfectly smooth, but a

few have a very slight barb. The spearing of fish is called “ia o” by the natives.

The spearing of the species inhabiting the rocks in shallow water is carried on
under water. Diving to a favorable spot among the rocks, the fisherman braces

himself in a half-crouching position and waits for the fish to come. He notices only
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fish passing before and parallel to him and those coming straight toward him. For
the former he aims a little in advance of the fish, since by the time it is struck its

motion has carried it so far forward that it will receive the blow on the gills or

middle of the body and thus be secured, whereas if the spear were aimed at the body
it would be apt to hit the tail or entirely miss the fish. The spear is generally sent

with such force that it goes entirely through the fish, thus bringing the latter up to

the upper part of the spear, where it remains while the fisherman strikes rapidly at

other fish in succession, should they come in single file, as they usually do.

The above-water spearing is generally for Maki maki (the swell-fish, Tetraodon

hispidus
),
which is said to be poisonous; for hee (octopus); and for honu (turtle).

The oopuhue is either speared from the walls of the fish ponds or in the open sea.

In the deep-sea line-fishing spears with short poles are frequently employed in

killing certain species brought to the surface on the lines.

In fishing for puhi (eels) the latter are attracted out of their holes with bait and

are then speared.

Spears are frequently used in fishing for the hee (octopus), principally by women.
This animal generalfy makes its home in small circular holes in the rocks on the reefs.

When the fisherwoman finds a hole that she thinks is occupied she runs the spear

into it gently. Should a hee be there it comes out to see what is the matter, the

spear is run through it, and it is brought to the surface. The woman usually carries

a smaller spear also, and with this she pricks or hits the animal in the head until it is

stunned or killed, otherwise it might twine around her arms or legs and cause serious

difficulty.

Honu (turtle) are generally captured by means of spearing from the rocks along

the shore where they congregate.

DYNAMITING.

Probably one of the most destructive methods of fishing is with dynamite, or

giant powder, as it is generally called in the islands. This explosive was first used

for this purpose in 1870. A stick of dynamite weighing about a quarter of a pound

is capped and arranged with a fuse about 10 inches long. The fisherman usually

selects a deep hole, and paddling to within a short distance of it, lights the fuse and

when it has burned almost to the cap throws it from him into the hole. When it

explodes every living thing within a considerable radius of where it struck is either

killed or stunned by the shock. Many fish rise to the surface and are picked up by

the fisherman. An especially objectionable feature of this practice is the number
of young fishes killed The method is prohibited b}r law, but very little attention

is paid to this enactment, as no effort is made to enforce it.

POISONING.

The law also prohibits the catching of fish by means of stupefying drugs and

plants placed in the water, but the practice is still followed in manjr places. It is

called by the natives “hola hola.” The ahuhu (Cracca purpiorea), a poisonous weed

which grows on the mountain side, is the plant generally employed. It is gathered

and pounded up with sand, the latter to make it heavier so that it will sink in water.

All over the reefs, running a short distance from and generally parallel to the shore,
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are numerous caves, holes, etc., which are the habitat of many species of fishes. The
fishermen carry a small seine and a quantity of the poisonous mixture in one of their

canoes, and when they arrive at the fishing ground set the seine around an isolated

rock or the mouth of a cave. The escape of the fish from these retreats being thus

prevented, the fishermen place some of the mixture in a small bag, and, diving to

the bottom, shake some of it in the holes. In about ten or fifteen minutes the fish

seem to become stupefied and rise to the surface, whence they are taken into the

canoe by means of small scoop nets. They soon recover from the effects of the drug
if allowed to remain in water.

The seeds and leaves of the shrub akia
( Diplomorpha, sandwicensis

)
are also used

for this purpose.

WEIRS.

While weirs are not of commercial importance in these islands, some are used in

the mountain streams during the rainy season for taking the oopu, a small fresh-

water gobjr found mostly in these streams, and consumed principally by the fisher-

men and their families. During the dry season a platform of large logs, placed side

by side, is built and placed in the stream at about or just above high-water mark.

During the rainy season the streams rise very high and the water becomes so muddy
with the wrash from the sloping ground adjoining the banks that the oopus, who
make their homes in water holes, under large rocks, etc., are driven out and carried

downstream by the hurrying waters. As these fish do not like muddy water, they

endeavor to keep near the surface, which is comparatively clear, and are thus,swept

in immense quantities onto the platform, and from there into a ditch leading out to

a plain, where they are gathered up in large quantities. At this season of the year

the oopus are highly prized by the natives, on account of their very delicate flavor.

This method of fishing is practiced mainly on the islands of Oahu and Kauai.

TORCHING.

Considerable fishing is done with torches at night. The torches are usually

made of split bamboos secured at regular intervals with ki leaves or twigs of the

naio (Myoporum sandwicensis). They are sometimes made of a number of kukui

nuts strung on rushes, or the stems of cocoanut leaves, which are then wrapped with

ki leaves so as to make the torch round like a candle. This latter kind will burn in

almost any kind of weather. The natives have a notion that if the torch burns with

a pale flame the fishing will be poor, but if it burns with a bright red flame it will be

very good.

In shallow water the fish are frequently speared or taken in a small scoop net,

the fisherman wading around with the lighted torch in one hand and the spear or

net in the other.

Sometimes, while the fish is blinded or dazzled by the light, a scoop net is

slipped in front of it by one of the fishermen; a companion then gently tosses a stone

just back of the fish, which causes it to dart forward into the net, and it is captured.

This manner of fishing is called by the natives “lamalama.”

Another popular method is stunning or killing the fish after they have been

attracted to the surface by the light of a fire in the bow of a boat. It is the practice
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to put in the boat a can filled with inflammable material and covered with oil, row to

a desirable place, and set fire to the fuel. The fish are fascinated or dazzled by the

light and may easily be struck with a stick.

SNARING.

The use of the snare in fishing seems to be confined to Hawaii, its use on the

other islands not being reported. Puhi (eels) and ula (crawfish) are the species

usually taken in this manner.

In snare fishing for puhi (ahele puhi) the apparatus is a long stick with a noose

arranged at the end, the string which works the noose reaching to the end of the

pole. A bait made of almost any kind of pounded fish or crab is thrown into the

water, especially around rocks, where the puhi lives in holes and crevices. The
noose is slipped up close to one of these 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 and choking the fish to death, after which it is drawn to

the surface.

In fishing for ula (ahele ula), a long pole, to which dead bait has been tied about

3 inches from the bottom, is put down in the water in front of a hole in the rocks.

As the ula comes out of its hole to get the bait another pole, with a crotch or fork at

the end to both arms of which a noose is fastened, is slipped ' under its tail and

suddenly jerked, tightening the noose, so that the animal can be brought to the

surface.

FISHING WITH THE HANDS.

The native men, women, and children are perfectly at home in the water,

spending a good portion of their time there, and they are exceedingly expert in

diving and swimming. Frequently they catch various inhabitants of the water with

their hands, and in some places this method of fishing has become quite an important

source of revenue to them. It is a common sight, in the less densely inhabited

regions, to see a stark-naked native man or woman crouching down in the shallow

water and feeling around the coral and lava rocks for fish, papai (crabs), and opae

(shrimp). Some of the fishermen dive to the haunts of certain species, and, thrusting

their arms into holes or under rocks, bring out the fish one by one and put them into

a bag attached, for the purpose, to the malo, or loin cloth. Opae, oopu (gobies), and

gold-fish are frequently taken by women fishing with their hands in the fresh-water

streams and taro patches, and form a considerable part of the food supply.

In fishing for hee (octopus) the native dives to the bottom, and, with a stick,

pokes around in the small holes in which the animal lives. When he touches one it

seizes the stick and allows him to draw it out of the hole. On reaching the surface

the native seizes his captive with his hands and bites into its head, thus killing it.

The ula also is frequently taken by the diver with his hands. The fisherman

first provides himself with a small bag, which he attaches to his malo. His right

band he carefully wraps up in a bag or a long piece of cloth, to prevent the ula from

biting him, and, diving to the bottom, he feels around in the crevices and holes

among the rocks, pulling out the ulas he finds and putting them in the bag, return-

ing to the surface whenever necessary. Frequently he will bring up two or three
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crawfish at a time. Occasionally the fishermen are severely bitten by puhis, which

at times make their homes in the ula holes.

Nearly all the mollusks are gathered by hand. The opihi (limpet), which

attaches itself to rocks, is detached b}r knives. The beche-demer (sea slug), wana
and ina (sea eggs) are also taken by hand.

The varieties of limu (algse) which are eaten by the natives are all gathered by
hand, and this forms quite a profitable business for a number of women and children

on the various islands.

Fishing with rod, hook, and line (called by the natives “paeaea”) is not practiced

to any considerable extent commercially, except for aku (bonito). In this fisheiy,

mother-of-pearl hooks, made from the shell of a mollusk, now quite rare, are used.

These hooks are called pa, and as they glisten with an iridescence like the shimmer
from the scales of the smaller kinds of fish on which the aku lives, no bait is needed.

The shell portion of the hook is barbed on the inner side with bone, and two
tufts of hog’s bristles are attached to the barbed end at right angles to it, for the

purpose of keeping the inner side up, so that the shell will lie flat on the surface of

the sea. The bone portion of the book is usually a dog tusk, but sometimes it is a

piece of human bone, ivory, or tortoise shell. An iron hook, with the curved portion

bent over so far that the point runs almost parallel with the shank, is sometimes used.

Brass hooks also are employed at times. In line fishing double canoes are generally

found more convenient and much safer, as the fishing is done a considerable distance

from shore.

On reaching the fishing-ground the fishermen locate the fish by watching the sea

gulls, which will be seen hovering over the schools. It is the habit of the fish to run

against the tide, and as soon as the school has been sighted the canoes are worked
around in front of it, and the fish are attracted toward the boat by means of a handful

or two of the small live bait thrown into the water. These small fish are usually the

nehu, iiao, and the young of various species. There are three men in each canoe,

but only one man in each engages directly in fishing, the others managing the canoe.

These two men stand up in the stern of the boat, holding in their hands a bamboo
pole about 12 feet long with a line of the same length attached, and the pearl hook

tied to the end of this line. By a quick movement the line and hook are slapped

violently on the surface of the water and then drawn toward the boat. The aku are

attracted by the noise, and seeing the glittering hook, which looks like a young fish,

LINE-FISHING
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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 head so as to make almost a complete revolution. It is very necessar}^

that the line should be kept taut, as, owing to the fact that the hook has but a slight

barb, the fish would shake itself loose should the line slacken in the least. As the

hooked fish is describing this revolution the fisherman swings around to meet it as it

nears him, bowing out his right arm. When the fish comes between his arm and side

he closes them up and the fish is caught, unhooked, and dropped into the boat. If he

perceives that the fish is coming toward him in such a way that it will be difficult to

hold it in the manner described, he moves out of range and allows it to make another

revolution, catching it on its return. The fishing must be done in from ten to fifteen

minutes’ time, as the school soon gets frightened and disappears.

In line-fishing for other species besides the aku, opae, earthworms, and live fry

of fish are used as bait. Hooks of varying sizes and kinds, made from ivory, tortoise

shell, and human and animal bones, are used. Frequently the fisherman, after baiting

his hook from a handful of opae, bruises the remainder, and, wrapping it up in

cocoanut fiber, ties it with a pebble on the line close to the hooks. The bruised

matter spreads through the water when the line is di’opped and serves to attract the

fish to the vicinity of the hook.

For bait in uhu fishing the gall bladder of the hee is dried and then cooked until

it becomes a jelly, which is placed in a small calabash or bowl and tied to the hook

as bait. A pole is used in this method of fishing.

In fishing for aama (crabs) from cliffs or high rocks, a long bamboo pole with

line, to the end of which is tied an opihi, is used. The fisherman dangles this bait

in front of the crab as it looks out from its home in the rocks, and the animal at once

seizes it. By a quick jerk the line is swung up and the aama caught.

In the deep-sea fishing hooks and lines are used without rods, except for the

aku. Fishing is carried on here to depths as great as 600 feet. The older native

fishermen are familiar with all the- reefs and rocky elevations for miles in every

direction from the shore, and know well the different species of fishes to be found in

each place. Frequently they go entirely out of sight of the lowlands and mountain

slopes and take their bearings, for the purpose of determining from the relative

positions of the different mountain peaks the reef or rock which is the habitat of the

fish they are seeking.

On Hawaii an ingenious method of fishing for ulua is practiced. A long pole is

planted on the shore in such a position as to lean decidedly toward the water. On
the top of this a bell is arranged so that it will swing clear of the top of the pole.
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In olden times a calabash with shells inclosed took the place now occupied by the

bell. A block and fall is also attached to the pole close to the top, and a long line,

with a hook at the end, is run through the block and allowed to float out to sea, the

land end being tied in a slipknot to the bottom of the pole and the surplus coiled at

the foot. A small dead fish is used as bait. In order to attract the fish, puhi are

mashed up with sand and thrown into the ocean. As soon as a fish is hooked his

struggles cause the bell to ring, thus warning the fisherman, who at once runs to the

pole and, loosening the slipknot, begins to play the fish. As the fish is too large and

strong to haul in alive, it must be pla}?ed until

drowned.

In hand-line fishing from canoes in deep water,

a line of about f-inch cord, with a lava stone

weighing several pounds as a sinker, is used by

the natives. A little above the sinker, and for a

distance of about 6 feet, there run out from the

line little bamboo canes about a foot in length, in

a horizontal position, and from the outer ends of

these canes dangles a short piece of line, with a

hook at the end. The bait is put over the point of

the hook and the upper portion of it tied to the

shank 6y means of two small threads hanging

from the line and tied just above the hook. This

line is used in water as deep as 200 fathoms. As
soon as the sinker reaches the bottom the native,

by a peculiar jerk, disengages the stone and draws

the line about a fathom from the bottom, where it

is allowed to remain until a certain number of

bites have been felt, when it is drawn to the sur-

face, the fish removed, the hooks rebaited, a new
sinker put on, and the line run overboard again.

)

Ulaula is the principal species captured thus.
;

In deep-sea fishing the Japanese generally use
’

but one hook on a line, attached to the end of it. !

In fishing for mahimahi (dolphin) the Japa-

nese use a rope about 2,000 feet in length. At
intervals of 60 feet are attached branch lines about

60 feet in length, with a hook on each. Akule are used as bait. The line is paid

out from the boat, the main line being kept on the surface by buoys made from

the cotton tree, while the branch lines hang downward. The line is set in the

morning and taken up at noon, the fishermen lying off in their boats in the mean-
while. This fishing is carried on about 10 miles offshore.

A line used principally for catching kole has at the end a piece of lead, at each

end of which is attached a short line with a hook. The gall of the hee, prepared

in one of the numerous ways given under the section headed “ Bait,” is used for bait.

This manner of fishing is called by the natives “ okilo hee.”

Fig. 235.—Deep-sea fishing line.
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The native is a great lover of the hee, and has a number of methods of capturing

it, one of the most interesting of which is with the cowrie shell. One or more cowrie

shells of the Mauritiana or Tiger varieties are attached to a string. When only one

is used, an oblong pebble about the size of the shell is tied to the face of it, a hole

is pierced in one end of the back of the shell, a line is passed through, and after being

fastened here, allowed to hang a few inches below the shell, to which a hook, whose
point stands almost perpendicular to the shaft or shank, is attached. Only shells

with small red spots breaking through a reddish-brown ground have an attraction for

the hee, and it will not rise to any other kind. Shells which have suitable spots but

unsuitable background are given the desired hue by steaming them over a fire of

sugar-cane husks.

On arriving at the fishing ground the fisherman in pursuit of hee either chews up
and spits upon the water a mouthful of candlenut meat, to render the surface glassy

and clear, or he uses the water glass, which is described below. He drops the

shell into the water, and by means of the line swings it back and forth over a place

likely to be occupied by a hee. The greedy animal perceives the shell, shoots out

an arm, and seizes it. If the bait is attractive, after a few moments’ hesitation

another arm is placed around it, and then another, until at last the animal' withdraws

itself entirely from its hole and hugs the shell closely to its body, oblivious of every-

thing else. The fisherman then draws it rapidly up through the water, and when it

raises its head at the surface, pulls it over against the edge of the canoe and delivers

a blow between the eyes with a club which is generally fatal. Owing to the hee’s

quickness with its eight tentacles or arms, the fisherman has to be very rapid in his

movements, as the animal would be no mean antagonist should it have an oppor-

tunity to seize him with its arms. The natives say that a number of persons have

lost their lives in struggles with the octopus. This method of fishing is called bjr

the natives “Lawaia hee me ke leho” (squid-catching with cowrie).

A cowrie shell, with a metal hook laid across the mouth of the shell and fixed in

position with melted lead, is sometimes used in fishing for hee; and, again, a line

with a piece of lead attached to the end in a horizontal position, a hook with the

point up being lashed to one of the ends of the lead, is employed.

Water glasses are frequently used along the Hawaiian coast. An oblong, square

box, with a piece of glass fixed in the bottom, is put on the water, with the glass end

downward, and the fisherman, by placing his face in the open end, can distinctly see

the bottom, although the surface may be broken with ripples outside of the water
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glass. The water glasses now in use could be much improved if the box were made
wide enough to allow the entrance of the whole head instead of merely the face, it

being easier to see when the sunlight is completely cut off from the glass. A water

glass similar to that used in the sponge fisheries of Florida would be very effective—
an ordinary bucket with the bottom removed and a pane of glass substituted.

In fishing for honu (turtle) a flat stone is used, with two hooks lashed to the upper

part and running out in opposite directions. This is attached to a long line. Hee
also are occasionally caught with this style of apparatus.

In fishing for papai (crabs) the younger natives frequently use short lines with

a small wooden buoy at the top and a piece of bait (meat, fish head, or any other

dead bait) at the end. These are set in shallow water close to the shore, and are

frequently lifted by children, who wade out to them and grasp with their hands the

crabs clinging to the bait before they become frightened and let go.

SHARK-CATCHING.

The shark has always occupied a unique position in not only the religious but in

the daily life of the native. This, however, is treated elsewhere in this report, and

only the methods of fishing for sharks will be considered here.

The natives distinguish five species of sharks frequenting Hawaiian waters.

The mano kihikihi (hammer-headed shark) and the lalakea (white-fin) are considered

edible. The hammer-headed shark is the one most frequently seen in the markets.

The others are the mano kanaka (man shark), the shark god of the ancient Hawaii-

ans; the mano, a large white shark, and the niuhi, the largest and fiercest of all.

The last two are but rarely seen in Hawaiian waters. The niuhi is said to be seen

a long way off at night by the bright greenish light of its eyeballs. It is much feared

by the natives.

The mano kihikihi and the smaller lalakeas are generally taken with other fishes

in gill nets, seines, or bag nets. The larger lalakea and the other species are taken
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with hook and line, as no net would be strong enough to hold them. Shark hooks
are generally carved from a piece of hard wood, with a piece of sharp-pointed bone
lashed to the end of the hook to form the tip. But few of the hooks seem to have a

barb, and it speaks well for the dexterity of the fishermen that they succeed so well

in fishing with these.

Sometimes the native' seeks the shark in coves and caves below the surface after

the fish has gorged itself and is sleeping with its head forced into the sides of its

resting place. The diver gently slips a noose around the tail of the shark, which is

then hauled up and dispatched. Experts have been known to capture six or eig'ht

sharks in one da}r in this manner.

In the olden times the catching of the niuhi was made a great event, but there

has been no regular fishery for it for nearly one hundred years. The following

account of the manner of its capture is especially interesting:"

The common kind of shark was caught in vast quantities, and the liver, with a little of the flesh,

was wrapped in ki leaves and baked underground, then from fifty to a hundred of the largest single

and double canoes were loaded with baked meat and large quantities of the pounded roots of awa,

mixed with a little water, and contained in large gourds. The fleet would sail many miles out to sea

in the direction in which the niuhi is known frequently to appear. Arrived at a comparatively shallow

place, the canoe containing the head fisherman and the priest and the'sorc.erer—who was supposed to

be indispensable—would cast anchor; meat and the baked liver would be thrown overboard, a few

bundles at a time, to attract sharks. After a few dat's the grease and scent of cooked meats would

spread through the water many miles in radius. The niuhi would almost always make its appearance

after the third or fourth day, when bundles of the baked meats were thrown as fast as it could swallow

them. After a while it would get comparatively tame and would come up to one or other of the

canoes to be fed. Bundles of the liver with the pounded awa would then be given to it, when it

would become not only satiated, but also stupefied with awa, and a noose was then slipped over its

head, and the fleet raised anchor and set sail for home, the shark following a willing prisoner, the

people of the nearest canoes taking care to feed it on the same mixture from time to time. It was led

right into shallow water till it was stranded and then killed. Everjr part of its bones and skin was

supposed to confer unflinching bravery on the possessor. The actual captor—that is, the one who
slipped the noose over the niuhi’ s head—would also, ever after, be always victorious. The shark’s

natural home is, perhaps, in the warmer waters of the equator, as the Gilbert Islanders, now here,

make the assertion that it is very frequently seen and captured at their group. The tradition here is

that it is only seen just after or during a heavy storm, when the disturbed waters perhaps drive it

away from its natural haunts.

a Hawaiian Fisheries and Methods of Fishing, with an Account of the Fishing Implements used by the Natives of the

Hawaiian Islands. By Mrs. Emma Metcalf Beckley.
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The use of human flesh as bait was in great vogue among the Hawaiian chiefs.

It was cheaper than pig, was equally acceptable to the shark, and gave the chief an

opportunity to kill anyone whom he disliked. The victim was cut up and left in a

receptacle to decompose for two or three days. Kamehameha I was a great shark

hunter and kept his victims penned up near the great heiau (temple) of Mookini,

near Kawaihae, Hawaii.

NEW FORMS OF APPARATUS PROPOSED.

It 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 at 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 motion. It sinks to the

bottom, and as the vessel moves forward is drawn along the bottom, scooping up
eveiything in its path. When it has been down a sufficient length of time the vessel

is brought up into the wind, the trawl raised to the deck, where it is emptied, and then

dropped overboard for another trial. Sharks are very destructive to nets used in

the deeper waters, and also eat the fish out of them; with the beam trawl this would

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 be used, as the sharks and larger

fishes would 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 set and left without further attention until it was convenient for the

fisherman to raise them.
BAIT.

Catching ofbait .—The natives generally use live bait in the line fisheries, and their

method of catching it is rather interesting. In the morning a medium-length fine-

mesh seine is loaded in the canoe or canoes, each of which contains two or three

men, and is paddled about 40 or 50 feet from the shore. 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

takes out a few jit intervals, and, after chewing in his mouth a few moments, spits them
into his hand and throws them on to the surface of the water a short distance from
the shore. If no fish rise to the bait thrown out it is quite certain none is there, and

he runs on a little farther and repeats the operation. When fish rise to the surface

and nibble at the bait he signals to the canoemen, who immediately paddle in close to

the spot, and all but one, who is left in the boat to maneuver it, drop overboard with

the seine and sweep it around the spot, inclosing the fish.

On most of the islands the nehu is the principal species of bait fish taken, while

on Hawaii the piha is also used for the same purpose. The young of. many other

species are taken in these seines and used as bait, to the great havoc of the general

fisheries.

Bait used.—Live opae are very frequently used for bait in the line fisheries.

All species of young fish are 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.



744 BULLETIN OF THE UNITED STATES E1SH COMMISSION.

The natives are very expert in the preparation of palu, or baits, from various

substances. In making these a small section of the sharp end of a cocoanut shell,

about li inches in height, and a small stick of hal’d 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. Usually it is flavored with something

that is supposed to attract the fish. Great care is taken in compounding the mix-

ture, and every fisherman has his favorite recipe. The following are some of the

more common mixtures used, alaala hehe forming the base in every case:

1. Pound up 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 same with ilima flowers and salt, always using an exact number of flowers, say 4 or 8. The
fishermen have a superstitious idea that if an odd number is used it will have no force.

5. The same with salt and young noni leaves slightly roasted.

6. The same with salt and maile kaluhea.
7. The same with salt and leaves of the paina (poha—cape gooseberry).
8. The same with salt and very young leaves of koko.
9. The same with the bark from the root of pilo (plant growing near the seashore with beautiful

flower of foul smell).

10. The same with salt and the bark from root of naunau.
11. Mix with kukui (candle nut) nuts, well roasted, the kukui nuts 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 with a little cinnamon.
14. Mix with fruit of mokihana, which grows on Kauai.
15. Mix with a few drops of brandy or other intoxicating liquors.

16. The same with Perry Davis pain killer.

17. The same with kerosene oil.

18. The same with tobacco juice.

19. The same with juice from ahuhu seeds.

20. Mix with salt and coal from burning a little mahuna kapa.
21. Mix with salt and coal from the sugar cane 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, papaia, and bananas, also 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 baked 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, puhi pounded up fine with sand, nehu, iiao, akule,

scraps of meat, fish heads, etc.

Bait boxes.—As live bait is generally used in the fisheries, suitable boxes for

keeping it 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 at

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 and

used for keeping bait temporarily, but is not taken out to the grounds, as it 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

inches 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 last attempt was in 1898, when a number of persons in Honolulu formed a

company and, at a cost of $6,600, had the gasoline schooner Malolo built to engage in

this business. She was fitted out with six seines and one bag net, at a cost of $1,000,

and carried a crew of four men. The fishermen were Japanese, who were hired at

Honolulu. 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 it 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 Honolulu with

the catch. The fishing was to be done on the reefs about the west and south sides of

the island of Molokai.

Difficulty was at 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 business on the part of the crew, and a third effort was made, this

time with a crew of native Hawaiians and South Sea islanders secured at Lahaina.

Twelve of these men were put on the island of Lanai and supplied with boats, nets,

lines, and provisions. After a few hauls the vessel left for Honolulu with the catch,

the understanding with the fishermen being that they were to continue fishing to

secure a second cargo during her absence. When the vessel' returned, however, half

of the fishermen had deserted and the few remaining were carried to Lahaina. 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

fishermen could have been properly trained to the work the experiment would have
been a brilliant success. Most of the fishing was done with trolling and hand lines,

as the nets would not work well on the coral reefs, frequently tearing, and the

numerous 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 onty 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 instance,

attributing the construction of one of the most ancient, the deep-water fish pond
wall at the Huleia River on Kauai, to the Menehunes, a mythical race of dwarfs,

distinguished for cunning industry and mechanical and engineering skill and intelli-

gence. Many of the very old ponds are still in practical use and look as though they

would last for centuries. As the ponds were originally owned by the kings and

chiefs, it is very probable that most of them were built by the forced labor of the

common people. There is a tradition among the natives that Loko Wekolo (Wekolo

pond), on Pearl Harbor, Oahu, was built about two hundred and fifty years ago, and

that the natives formed a line from the shore to the mountain and passed the lava

rock from hand to hand till it reached the shore where the building was going on

without once touching the ground in transit. As the distance is considerably over

a mile, this is significant of the density of the population at that time.

The ponds are found principally in the bays indenting the shores of the islands,

the common method of construction having been to build a wall of lava rock across

the narrowest 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

streams 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 at Lawai, on Kauai, is formed from an old volcanic crater with an opening

toward the sea across which a wall has been built, and as the opening is below the

surface of the sea the tide plaj s 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

sides generally, although a few have rock walls covered with dirt, while others have

rock walls backed with dirt. The sea ponds generally have sluice gates which can be

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 has a small door which usually slides up or down. When the

tide is coming in both doors 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 ebbing. The fish rush

into the narrow space between the bulkheads, from 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 coming

in and closed when it turns.

There is usually a small runway, built of two parallel rows of loosely piled stones,

from the gate to about 10 feet into the pond. As the fish congregate in this runway

when the tide is going out, it is very easy to dip out the supply needed for market.

Seines and gill nets are also used in taking fish from the ponds, a method which is

easy, owing to the shallowness of the ponds.

The sea ponds usually contain only the ama-ama, or mullet, and the awa. In the

fresh and the brackish water ponds gold-fish, china-fish, oopu, opae, carp, aholehole,

and okuhekuhe are kept. Practically no attempt at fish-culture is made with these

ponds. Besides the fish which come in through the open gates at certain seasons of

the year, the owner usually has men engaged in catching- young- amaama and awa in

the open sea and bays, and transporting them alive to these enclosures, where they are

kept until they attain a marketable size, and longer, frequently, if the prices quoted

in the market are not satisfactory. It costs almost nothing to keep them, as they

find their own food in the sea ponds. It. is supposed that they eat a fine moss which

is quite common there.

There are probably not more than one-half the number of ponds in use to-day

that there were thirty years ago. There are numerous reasons for this, the principal

ones being the following:

1 . The native population is rapidly disappearing, and where there were prosperous

and populous villages in the early years of the last century there is practically a wil-

derness now. Owing to this depopulation, there is no sale for fish in the immediate

neighborhood of the ponds, the only market possible, owing to the difficulty in trans-

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

sea filling 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 must be

grown in a few inches of water, and are very profitable crops, a number of the interior

ponds were turned into rice fields and taro patches. Oahu has shown the greatest

changes in this respect.

3. On Hawaii ponds were filled up by the volcanic lava flows of 1801 and 1859.

The Kamehameha fish pond, which was filled up in this manner in 1859, was said to

have been the largest on the islands. Only traces of it are now to be found on the

beach.

4. At Hilo, on Hawaii, some ponds, mostly quite small, are so filled with the

water hyacinth that it is no longer possible to use them for fish. This year a few of

the best of these were cleaned out, but as there is very little profit to be 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 make way for building operations and for

other purposes. This is especially true of ponds in and around Honolulu and
Lahaina. There used to be a number of fish ponds on Lanai, but the};- have all been

allowed to fall into decay.
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A number of ponds are kept up by their owners merely as private preserves, as

it were, the fish taken from them being either consumed by the owner’s household or

given to friends. Such ponds are scattered all over the islands.

The following is a rough list of the fish ponds still in existence, or traces of

which remain, together with their area and a statement so far as possible of their

present condition. There is no great claim to accuracy in this list, as many of the

ponds are in inaccessible regions of the islands, and in such cases the writer was
obliged to depend upon others for reports as to their present condition:
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Owners of ponds rarely have much to do with the practical working of them,

usually leasing them to Chinese. Most of the ponds on Oahu are controlled by two
Chinese merchant firms in Honolulu, who work in close harmony. They take partic-

ular care that the Honolulu market shall never become overstocked with amaama
and awa, and are thus able to command almost any price they please during- certain

seasons of the year when amaama are not to be had elsewhere. The effect of this is

felt severely b}? the white population, who are the principal consumers of the amaama.
The maintenance of private ponds should be encouraged as much as possible, as they

are of great assistance in keeping up a regular supply of certain species at all seasons

of the year.

The tables following show, for the year 1900, by islands, the number and nation-

ality of the pei’sons employed, the number and value of the fish ponds and boats, the

number, kind, and value of apparatus employed in the ponds, the catch by species,

and the catch by apparatus and species, together with the values of same.

The island of Oahu leads in every particular, having 74 fish ponds, valued at

1148,850, and employing 142 persons. The total investment for the island is $150,761.

Molokai is second, with 15 ponds, valued at $11,425, 27 persons employed, and a

total investment of $11,709. Kauai and Hawaii follow in the order named. The
total investment in the pond fisheries for all of the islands is $168,943.

The total catch for Oahu is 560,283 pounds, valued at $139,714; Molokai is

second, with 91,919 pounds, valued at $22,980. The total catch for all the islands is

682,464 pounds, valued at $167,041, of which 485,531 pounds, worth $119,202, are

ama-ama,

The gill net is the leading form of apparatus used, yielding 404,537 pounds,

valued at $97,819. Dip nets, seines, and scoop nets follow in the order named.
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Table showing, by islands, the persons employed, the number and value of fish ponds, boats, and apparatus
used in the pond fisheries of the Hawaiian Islands in 1900.

APP
species

and
Oahu. Kauai. Molokai. Hawaii. Grand total.

Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value.

Seines:
36, 000 $9, 000

3, 128 J

8, 000 $2, 000 44, 000
13, 511

811,000
3,

128'Awa

Total

Gill nets:
Aholehole

Awa
Carp
Okuhekuhe
Oopu
Opai

Total

Gcrfd-fish J

Total

Scoop nets:

Awa

Total

49, 511 12, 128 8, 000 2, 000 57,511 14, 128

187, 362
102, 192

492
310

46, 840
25, 547

74
31

2i,‘s66"

5, 109
1,500

’

S3,'270'

511

81,766" '26 ’425'

555
1,473

iso'

S30
368

is'

200
292, 335
109, 520
1,500

180
492
310

70, 903
26, 613

150
18

31

290,356
i

72, 492 •28, 409 3, 931 83,919
!

20,980! 1,853 416. 404,537 97,819

140, 428
70,521

35, 107

17, 630
140, 428
70, 521

80

35, 107
1.7, 630

211,029 52,747
!

211,029 52, 747

8,

619

‘

, m 8, 768
619

2, 192
155

9,387 2, 347 9,387 '’2,347

Grand total
j

560,283 139, 714 28,409 3,931 91, 919 22,980
|

1,853 416
[

682,464 167, 041

The data shown in these tables are given in the general statistical tables shown elsewhere.

PREPARATION OF FISHERY PRODUCTS.

With the exception of a small quantity dried for their home use, and, on several

islands, for market, the fishermen sell their catch in a fresh condition. The Chinese

and Japanese, however, buy considerable quantities of fish from the fishermen and
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prepare them usually by drying. Most of this work is done on Hawaii, the district

of Kona being especially noted for its dried fish.

The nehu, while one of the smallest of the many species found around the

islands, is the one usually dried by the dealers. Large pieces of bagging are spread

on the ground, exposed to the full rays of the sun, and the nehu, in round condition,

are laid on these. When the drying is completed they are placed in tubs and carried

around the islands on carts, and are generally sold to the Chinese and Japanese for

about 25 cents per pound.

The piha, a fish about the same size as the nehu, is frequently prepared in the

same way on Hawaii.

The general method of preparing the larger species is as follows:

The fish are split open from the back, except in the case of the opelu, which is

opened from the belly, and the entrails removed. The fish are not washed before

salting, as it softens them and they are apt to spoil. The larger fishes are scored

along the side. They are then lightly salted and put in a container, where they are

allowed to remain overnight. In the morning they are taken out, the salt shaken

off of them, and they are put in a pan of fresh water, where the salt is thoroughly

washed off, after which they are placed upon rude racks or boards, covered with

cocoanut leaves, and allowed to remain until the sun thoroughly dries them. They
are put under cover at night. When thus prepared, they will keep for some time.

Opelu, amaama, akule, and aku are the species usuall}7 preserved in this manner.

In preparing the ahi (albacore) the fish is cut up in squares of about a pound
each, which, except in localities where blow-flies are troublesome, are scored. The
pieces are kneaded in salt until almost as round as a baseball and are then put out to dry.

A considerable quantity of amaama was dried in Kauai during 1901, but it was
all condemned when it reached the Honolulu market, owing to the alleged careless

manner in which it had been prepared. It is very probable that with proper care a

considerable trade could be built up by the fishermen who live in localities from
whence fresh fish can not be shipped.

Lima {algae).—The natives are great lovers of limu, and the gathering of it for

market forms quite a profitable business for numbers of women and children. It is

prepared by rolling it into balls 2 or 3 inches in diameter, squeezing the water out,

and sprinkling lightly with salt. Many varieties of algte are found around the

islands, but only a few are used for food. Among these are limu lipoa, limu eleele,

limu pakaeleawaa, limu mananea, limu lipeepee, limu lipaakai.

FISH MARKETS AND THE HANDLING OF FISHERY PRODUCTS.

There are six fish-market houses on the islands, one each at Honolulu (Oahu),

Hilo (Hawaii), and Wailuku (Maui), and three at Lahaina (Maui). In addition,

peddlers with small carts and on the backs of jackasses retail fish throughout the

sections of inhabited country which are not convenient to the markets or to the

fisheries. There is great room for development in.this phase of the business, however,

as the inhabitants of some of the more inaccessible villages rarely have an opportunity

to purchase fresh fish.

F. C. B. 1903, 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 was 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 Queen street, was reserved for a

market.

In 1890 the present market house was erected on the square bounded by Alakea,

Richards, Halekauwila, and Allen streets, at a cost, including the value of the land,

of $155,000. It 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 fruit, vegetables, meat, etc.

In design and workmanship this building is one of the best in the United States.

The stalls all have wooden sides with marble tops. There is always plenty of fresh

water, and the drainage facilities are of the very best. 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 at $25 per month, an assistant fish inspector at $40 per month, and one

laborer at $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 month, 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 emplo}7ed, exclusive of the market officials,

being 40 Chinese, 6 Japanese, and 2 natives. The usual wage of the help is $12 to

$15 per month, including food and lodging. In addition, 6 stalls were occupied

b}f 6 native women on Saturday, and sometimes Sunday morning, for the sale of

limu (algse). 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 by three native women. On a few

days in the week when fish are scarce certain of the dealers sell also pickled California

salmon, for which they pay an additional license fee of $10 per }^ear.

The fishermen bring their catch to the market at whatever hour is convenient to

them, and the dealers sell for them on a basis of 10 per cent commission. Fish

brought in prior to noon must be sold before the market closes the same evening,

but if brought in after noon and not sold before night they can be kept in a cold-

storage house close by, at a cost to the owner of 2 cents per pound, and be placed

on the stalls again the next morning; in that event, however, they must be distin-

guished by a small placard bearing 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 condemn
an}r tainted fish either then or afterward. It is the custom to make frequent inspec-

tions 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 market house.

The larger fish are dressed, but the smaller ones are sold round. There is no

loss in dressing, however, as the head, entrails, etc., 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 a 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 ( Taetsia terminalis), which are 10 to 15 inches long

and oblong in shape, and are cut with a part of the stem left on, 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 it and wound around the stem, and then tucked in, the

stem forming a handle by which to carry the package. 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 at 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 United 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 in the general statistical tables

presented herewith, and the prices computed accordingly, so as to conform to data

collected in other sections of the United States. Ama-ama, the commonest species,

sell for an average of 25 cents per pound, or 8-g- 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, amaama are quoted at 37 to 50 cents per dozen, other fish 3 to 6

cents per pound, and ula at 6i cents each, showing quite a difference between the

prices then and now.

There are a number of reasons given for this condition of affairs, the principal

ones being as follows:

1. Owing to the impossibility of keeping the catch in a fresh condition more
than 24 to 48 hours, the fishermen try not to take more than can easily be sold, and,

because of this, gluts—the principal causes of low prices—rarely occur.

2. Owing to the insufficient transportation facilities there is but little oppor-

tunity to bring to a market where there is a scarcity the overplus of another. The
island of Oahu has advantages over the others in this respect, as there is a railroad

which skirts the western and northern shores for nearly one-half the circumference

of the island. This permits of the rapid and cheap transportation of fish from the

various places along the railroad to Honolulu, and has been of great assistance in
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developing the fisheries of these places. The fishermen on the eastern and southern

sides of the island, however, are still compelled to bring their catch to the market in

carts and as a result bring in only the higher-priced species.

.3. The fish ponds are principally in the hands of two Chinese firms of Honolulu,

and these firms, by working in harmony and having control of the principal source

of supply of the amaama and awa for a considerable part of the year, are enabled to

keep up the prices for these species.

4. The Japanese now do the greater part of the line fishing for the Honolulu

market, and they have organized a company, including most of the fishermen of that

nationality, with the object, among other things, of securing as high prices as pos-

sible for their catch.

5. The indiscriminate use of fine-meshed seines has undoubted^ caused a falling-

off in the catch, although to what extent is a rather difficult problem to solve, owing

to the lack of statistical data for previous years.

6. Shortly after the fall of the monarchy a boom in the islands, especially in

Honolulu, caused the prices of everything to rise. The price of sugar has lai’gely

controlled everything on the islands, and as this has been quite high for some years

it has accordingly affected the prices of other commodities. This boom is on the

wane now, and it is probable that conditions will become more normal in the course

of a few years.

HILO.

The market house at Hilo, which is owned by private interests, was opened for

business on April 1, 1899. During 1900 the number of stalls occupied was 27, the

rents of which varied from $5 to $15 per month. These stalls were not occupied

continuously, however, dealers frequently giving up their business after a week or

a month. There are 32 stalls in all. The persons employed around the market

numbered 22 Chinese, 18 Japanese, and 14 natives. During the summer of 1901 a

syndicate of Chinese and Japanese bought up the stalls and began to take advantage

of their position by shutting out the other dealers and compelling the fishermen to

sell to them at a low price. There w-as of course no limit to what they could charge

the townspeople, as fish could not be sold on the streets. As a result, a number of

fishermen carried their catch by carts to Olaa, about 11 miles away, and established

a temporary market there.

The territorial government leased the market in August, 1901, and this broke

up the combination. An inspector was appointed also, who will have complete

charge of everything about the market. Previously there was no inspection, and

large quantities of tainted fish were foisted upon the people.

As at Honolulu, every effort is made to dispose of the catch the same da}" that it

comes in, as no ice is used. Owing to the heavy surf close to the market bouse the

fishing boats can not land there, and are compelled to go to Waiakea, a suburb of

Hilo, about a mile away. The fishing boats usually land here during the morning

and are immediately boarded by the dealers, who begin to dicker for the catch.

When a boat with a large catch comes the confusion is excessive, as Japanese,

Chinese, Portuguese, Hawaiian, English, and variations of these languages are hurled

back and forth, each man trying to outdo every other in the amount of noise made.
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Everything is on a cash basis, the successful buyer counting down the money at

once and removing the fish, which are taken to the market by carriers with baskets

slung over their shoulders on poles, and by carts. The principal selling time at the

market is in the afternoon, after the dealers have returned from Waiakea.

WAILUICU.

The market house at Wailuku is a small building with only 5 stalls, which are

run by 2 Chinese and 5 natives, and is owned by a private individual. The market

house, with land, is valued at about $1,500. Most of the fish sold here are brought

from Kahului, a few miles away, while some ama-ama come from the island of

Molokai. The market has no government supervision, which it needs.

LAIIAINA.

The principal market house at Lahaina is owned by the government and is

valued at about $6,000, including the land. It contains 6 stalls, which rent at $3

per mouth. These were run in 1900 by 1 American, 1 Japanese, and 1 natives.

Close by are 2 private stalls, which were operated by 1 Japanese. In addition, in

1900, there were 2 private fish markets in town, with a total valuation of $650.

These contained 6 stalls, which were run by 4 Chinese, 4 Japanese, and 4 natives.

The greater portion of one of these was destroyed by fire in the early part of 1901

and has not since been rebuilt.

There is no inspector at Lahaina, although one is very much needed, as the sale

of tainted fish, particularly by the Japanese, is quite common. Lahaina is the prin-

cipal market for the disposal of the fish taken by the fishermen on Molokai and

Lanai.

The number of persons employed at these markets has not been shown in the

general statistical tables in this report.

THE WHOLESALE TRADE.

The wholesale trade in fishery products is . carried on in two cities—Honolulu

and Hilo—and, owing to the constant demand for such articles from the sugar plan-

tations, is very profitable. A few of the plantations purchase their supplies direct,

and these are not included in the following table. None of the firms is engaged

exclusively in this business, all being principally wholesale grocery firms.

Honolulu leads in the wholesale trade in every particular. In 1900 she had

9 firms, employing 73 persons, and a total investment, including wages paid, of

$348,380 in 1900, while Hilo had 5 firms, with 30 employees, and a total investment

of $161,745, including wages.

Salmon is the principal product handled, followed by sardines, cod, oysters,

lobsters, mullets, and shrimp, in the order named. The total value of all products

handled amounted to $359,965.
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Table showing the wholesale trade in fishery products of Hawaiian Islands in 1900.

Total

.
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Fresh fish is also brought to Honolulu from 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 steamers had no cold-storage

rooms.

During 1900 the following products (not shown in the wholesale table) were

retailed in a fresh state in Honolulu:

Pounds,
j

Pounds.

Cod, herring, smelt, and shad 1,323 Salmon trout 312
Flounder 2,270 Sea bass 671
Halibut 35,880 Sole 606
Salmon 27, 793

I
Sturgeon 290

FISHERY IMPORTS.

As the domestic fisheries have not been sufficiently developed to supply the large

home demand, great quantities of foreign goods must be imported to make up the

deficiency. These imports consist principally of salted, smoked, dried, and canned

goods, and are very diverse, owing to the unusual mixture of population. The
Chinese and Japanese ‘are the principal consumers of dried abalone, cuttle-fish,

oysters, seaweed, and shrimp; the dried and salted cod is preferred by the Portu-

guese and Porto Ricans, while the natives are great lovers of salmon.

An attempt should be made to introduce the abalone, as it would probably

thrive well on the rocky reefs and sea walls.

The raising of sugar is the principal industiy of the islands, and as large

numbers of laborers are required on the plantations, which are frequently not

accessible to, markets where fresh fishery products can be obtained, prepared products

must be supplied.

The United States has always led in the matter of imports, San Francisco of

late years being the principal port from which goods were shipped to the islands.

Previous to the opening of the transcontinental railroads most of the shipments

came either by vessel to Colon, thence lw rail across the Isthmus of Panama, and by
vessel from there to the islands, or by means of vessels which came around the

Horn. Many of the whalers which rendezvoused at the islands previous to 1875

also brought out considerable cargoes of general merchandise, including cod,

mackerel, and other products of the New England fisheries, which met with a ready

sale or barter to the natives and the white inhabitants.

On January 30, 1875, a reciprocity treaty was concluded between the Hawaiian

Kingdom and the United States. This treaty went into effect September 1, 1876,

and was to continue in force for seven years, and for twelve months after notice of

its termination. By its terms, in compensation, for the free entry to the United

States of certain natural products of the islands, notably sugar, the Government
permitted the free entry, among many other articles, of fishery products of American
origin. As the same products from other countries were compelled to pay an ad

valorem duty of 10 per cent, this gave the United States an immense advantage.

By mutual consent this treaty continued in force until the islands were annexed to

the United States on June 14, 1900, and proved of great mutual benefit. For some
few years previous to 1876 the sugar industry of the islands had been languishing on
account of the duty imposed by the United States on shipments from this source.

As a result of this depression and the consequent inability of the people to buy
imported goods, shipments of dried and salted fishery -products dropped off until in
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1876 they amounted to only $17,891.81.. Under reciprocity the imports rapidly

increased, until in 1899 thej^ amounted to 1120,374.83, the greater part of which came
from the United States. .

The following table shows the value of dried and salted fish imported into the

islands from 1865 to June 14, 1900:

Owing to the large home demand, the islands have exported but little. The
beche-de-mer and sharks’ fins have usually been 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. The exporting was carried on in a small

way during the period from 1853 to 1876, though in some years nothing was shipped.

The following table shows, by years, the exports of each species:

Pounds. Cases.

Sharks’ fills.

PRIVATE FISHERY RIGHTS.

Probably the most peculiar feature of the Hawaiian fisheries is the well-developed

principle of private ownership of the fishes found in the open sea and bays to within

a certain prescribed distance from shore. In order clearly to understand this condition

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

time after they first settled on the islands, it is probable that they lived in a patriarchal

manner, followed later on by a tribal or communal system. In 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 common 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 amongst his own friends and

adherents. This continued during the reigns of many petty chiefs and kings until at

last all the islands fell through conquest under the sway of Kamehameha I. The king

at once divided the lands among his principal warrior chiefs, retaining, however, a

considerable portion for himself. Each chief divided his lands among his inferior

chiefs, who subdivided them again and again down to the lowest class of tenants.

When Kamehameha II ascended the throne he wanted to redistribute the lands as of

old, but during the long reign of Kamehameha I the landed interests had become so

strong that he found it impossible to disturb the existing order of things, except in a

few instances. Trading in lands now became common, but it was not until 1839 that

the ownership of land became vested in others than the king. In the bill of rights

which Kamehameha III issued on June 7 of that year, occurs the following rather

vague paragraph relating to land tenures:

Protection is hereby secured to the persons of all the people, together with their lands, their

building lots, and all their property, while they conform to the laws of the kingdom, and nothing

whatever shall be taken from any individual except by express provision of the laws. Whatever chief

shall act perseveringly in violation of this declaration shall not longer remain a chief of the Hawaiian

Islands, and the same shall be true of the governors, officers, and all land agents. But if anyone who
is deposed should change his course and regulate his conduct by law, it shall then be in the power of

the chiefs to reinstate him in the place he occupied previous to his being deposed.

It was not, however, until 1818 that land tenure was put upon a solid legal basis

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 “moku,” or districts. The subdivisions of a

“moku” were “ahupuaa,” which is really a unit of land in the islands. An
“ahupuaa” was generally a long, narrow strip, running from the mountain to the

sea, and included the mountain, the plateau, and the shore, and extended a certain

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 control it, so far as the fishing was concerned, the same as he did his

land. When he placed a tabu on it branches of the hau tree were planted all along

the shore. The people seeing this token of the tabu respected it. With the removal

of the hau bi’anches, indicating that the tabu was lifted, the people fished as they

desired, subject only to the tabu daj^s of the priest or alii, when no canoes 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 value. Close to

Honolulu are two, belonging to one person, which bring in a yearly rental of $1,375.

The fisheries on Oahu are the most valuable, owing to the excellent market at

Honolulu. On Kauai only a few of the fisheries are of sufficient 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 much 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 at Kahului. The rest of them 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 exposition of the laws concerning private fishery rights,

reference is- made to the preliminary report of Doctors Jordan and Evermann,

pages 355-380 of U. S. Fish Commission Report for 1901. The same paper contains

a discussion of the laws regulating the fisheries and of the measures recommended

for the further protection and improvement of the industry.

GENERAL STATISTICS.

The three tables 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 almost every phase of the industry,

followed by Hawaii, Maui, Kauai, Molokai, Lanai, and Niihau in the order enumer-

ated.

The Hawaiians predominate in the fisheries, followed in the order named by

the Japanese, Chinese, South Sea Islanders (people from the Gilbert and Marquesas

islands), Americans, and Portuguese. The total number of persons employed in 1900

was 2,315. This does not include the persons 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 $200,541. Hawaii was a poor second, with

$25,172 of total investment. The total investment for all the islands was $272,591.

So far as quantity of catch is concerned, akule led, but in value amaama 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 and 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 6,222,155 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, li, pakaikawale, puwalu, and loli were taken onty 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
,
by islands and nationality, the number ofpersons engaged, in the fisheries in 1900.

Items.

Hawaii. Kauai. Lanai. Maui.

No. Value. No. Value. No. Value. No. Value.

Apparatus:

Gill nets. ...... .f
Bag nets

Dip nets.::::::::::::::::::::::::::::::::
Scoop nets
Lines
Spears
Baskets (fish)

Baskets (opae)
Snares
Fish traps or pens

|4sh ponds

Total

198

16
96

100

67'

30
52
•8

$16, 945

780
2,585

120
570

568

300
26
3

1,200
1,887

51

14

5
16

10

i2'

$3, 215

75
103
820
160
28
10
94
12

s’ioo’

1,144

25

21

$2, 875

435

48'

126'

80

43

49
27

29’

39

$7,675

1,550
700

2,103
270
63

124
35

390

2 , 255

25, 172 TO, 764 3,478 15, 171

Items.

Molokai. Niihau. Oahu. Total.

No. Value. No. Value. No. Value. No. Value.

Boats
Apparatus:
Seines
Gill nets
Bag nets
Cast nets
Dip nets
Scoop nets

Spears
Baskets (fish)

Baskets (opae)
Snares
Fish traps or pens

Fish ponds
Shore and accessory property

Total

39

43

is’

$2, 950

250
134

1, 250
430

78'

"'iM25'
620

$300

12

io’

348

19
441
29

69

si'

47

3
75

$30, 980

1,195

1,955
1,235

304
45
225
53

540

1,500
149, 050

4,560

745

109
593

269
146
85

123
105

$64, 940

4,285

6^248
2,675

520
61

1,149
166

1,230
50

1,500
166, 775
10, 596

17,140 322 200, 544 272, 591
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Table showing, by islands and species, the yield of the fisheries in 1900.

Aku, dried
Akule, fresh ..

Akul'e, dried . .

33,952

2,573

10, 892

73,
614'

"

138, 400

24,000

1,049
7, 009

13, 840

Hilu
Hinalea .

Humuhmi
Iheihe

Kalekale .

.

Kawelea .

.

Kawakavva
Kole
Kuapaa . .

.

1,400
5,300

.10, 625
'

5.300

1.300
500
700

12, 000

10, 343
2,546

10, 700

Lolo-oau. .

.

Mahimahi.
Maiii
Maikoiko..

Jlanini

.
Mano (shark).

Moano, dried .

.

Pakalakala. .

Pakiki
Pakii
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Table showing, by islands and species, the yield of the fisheries in 1900—Continued.

Pilikoa ..

Poou
Poupou .

.

IJhu
Uku
Ulae
Ulaula
Ulna, fresh ..

Ulua, dried..
Umaumalei .

Uouoa
Upapalu

Dili i bf-che-de-merj . .

Miscellaneous shellfish
Muhee (squid)
Naia (porpoise)
Olepa (clam)
Ounauna alealea
Opae (shrimp)
Opihi (limpet)

Wana (sea egg) .

.

Total

Aholehole
Aku. fresh
Aku, dried
Akule, fresh
Akule, dried
Aloiloi
Ama-ama (mullet) ..

Aweoweo
Carp
China-fish ...

Ea, fresh ....

Ea, dried
Gold-fish ....

llnpuupii'u.
Hauliuli fret

Hauliuli, drit

Hihimanu...

Hawaii. Kauai. Lanai.

Lbs. Value. Lbs. Value,
j

Lbs.
'

Value.

945 $95
;;;;;;;;;;

. 3,500
|

$56

300 30 200* 20*

5, 595 428
8,750
2, 182

143
546

809* 81

'

""
5

,
166

'

$i53*

13, 372
714

9
47

"'45,' 722' *25,’ 408*
i

i.'soo’

216

90*

43

88, 675 8, 564 llj 162 10! 016 12, 100 3, 025

200 20

1,524
34,061

68
2, 136 1,111

|

167

700* 70*

^600
40

380 ijj’ ::::::::::

17, 416 3,031
"”

3

*

666
'

750* *2,* 200* 550*

620 62 300* 75*

2, 150 188 397" si* 720* 180*

366'
:::;:::

66
:

^
26

’

720* 72
’

16! 150 484

800 200 ""i,* 567* 550* 150* 38*

is,*295*

1.514
i, 758

151

622* 156
160

*"’
6 ,’i 66

'

i, 525

1,304,311 137, 734 403, 521 89, 993 212, 628 29, 853

Molokai. Niihau. Oahu.

Lbs. Value. Lbs. Value. Lbs. Value.

2, 875 $575
181

'

M76

_

5,921 1*481

603' '66'
l! 909 241

33! 300 3,996 380* 895 56! 589 6,277

33,6i2 3, 391
*

266,643* "*19,*828*

----323-

28 1^

2, 6i6
’555’

503, 794

233, 877

29

58, 139
*’

"3,'io6*
465*

2, 083 522

1,275" 446 1,375 590 !

800* 120

3

’l93
1,336

502' 66'
1 l! 890 237

179*

L 191 575 :::::::::: 1 14! 876 893

2,015 I

800 ,

90,725 i

’

i.’ioo"

‘

2,680
1,158

150
3,675

1,500
515

22, 631

Value.

S3, 858

2,014
4,691

41, 383
840

81, 672
620
65

177,562
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Table shovjin9’ by islands and species
,
the yield of the fisheries in 1900-Continued.

Kawakawa..

Kole. ........
Kuapaa

2,148

’ 7*421'
'

13, 766

' 78,135"
’

24,361

10, 062

Laipaia '

'

Lolo-oau
Mahimahi
Maiii
Maikoiko
Makaa
Malamalama
Malolo (flying-fish) .

Mamamo
Manini
Mano (shark)
Maumau
Mikiawa
Moano, fresh

571,002

10, 005

18,042

12, 642
'

143, 085
614

5, 111

Nohupinat

omiiu
Ono

Oopuhue
Oopukai
Opakapaka . .

.

Opelu, fresh ..

Opelu, dried .

Opule
Paka

Pakiki...
Pakii....
Pala
Palani...
Paopao .

.

Piha
Pilikoa

.

.

Ulaula
Ulua, fresh .

.

Uiua, dried.

.

Umaumalei .

Uouoa
Upapalu

6,582

i6,’505’

'

14,605
97

11,236
324, 272

29, 818

18, 155
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Table showing, by islands and species, the yield of thefisheries in 1900—Continued.

Species.

Molokai. Niibau. Cahu. Total.

' Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value.

Uwau
Walu
Weke
Welea
W.olu
Conchs

Haukeuke
Hee (octopus)
Honu (turtle)

Ina (sea eggs)
Leho (cowrie)
Limu (algse)

Loli (beche-de-mer)
Miscellaneous shellfish
Muhee (squid)
Naia (porpoise)
Olepa (clam)
Ounauna alealea
Opae (shrimp)
Opihi (limpet)
Pa
Papal (crabs)
Pupu (sea snail)
Ula( crawfish)
Wana (sea eggs)

Total

2' 878
2,422

X
’ 150

$345
242

340’

600'

145

i'266"
250

$126'

is'

366'

63

185

70, 7i3
316

50
’

26,085
2, 745

'36,672'

327

’"’3,
'694'

129, 500

8, 670

85," 334

$46

i7, 675
64

13’

6,521
357

'"‘i,'584’

2

49

797’

19,425

”'"2,’i68'

8, 55i
1,147

395
1,900

89, 541
24, 604

400

380

54, 499
4, 670
3,790
1,936

42, 764

1,158
150

’360

327
720

7,712
147, 227

300
15, 687

515
131,182

$63
370

21,420
2, 493

190
14

12,
479

445
5, 316

116
23
392
32
49
72

1,902
20,263

30
3,331

52
17, 947
3,891

376, 255 67, 599 29, 525 5,623 2, 737, 198 561,915 6, 222, 455 1, 083, 646
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