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

THE FISH FAUNA.

By DAVID STARR JORDAN AND BARTON WARREN EVERMANN.

.HISTORICAL REVIEW.

EARLIER INVESTIGATIONS.

That g-roup of mid-Pacific island!'! now known as the J.IA.waiian Islands was dis
covered January 18, 1'778, by Capt. James Cook, when on his third voyage around
the world in the years 1776-1779, and was called by him the Sandwich Islands, in
honor of his friend and patron, the Earl of Sandwich. Captain Cook's ship, the
Re,sotution, left the islands on February 2, but returned, and Mowee (Maui) was dis
covered November 26, 1778, and Owyhee (Hawaii) four days afterwards. The vessel
then spent seven weeks cruising about and examining- the coasts of the islands, and
on .Iannary 17, 1779, anchored in the harbor of Karakakooa (Kealakekua), where she
remained until February 4. Leaving on that date, she put back ag-ain on account of
a stormonthe 11th, and on February 14 Captain Cook was killed by the natives.

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

Captain Cook was accompanied a on his first voyage, however, by Joseph Banks
and Dr. Daniel Selander, who evidently preserved a few fishes which were afterwards
deposited in the" Museum of Banks." Among these was a specimen of a chretodont
which Banks himself obtained at the Society Islands. Another specimen of the same
species was obtained at the Sandwich Islands by some member of Captain Cook's third
voyage and found its way into the same museum.. These two specimens were described
in 1782 by Broussonet in his" Ichthyologia" as Oh83todonlongirostris, a perfectly good
species, which Jordan and McGregor made the type of their new genus Foroipigel' in
1898. Foroipiqer longirostris (Broussonet) is therefore the first species of fish ever
recorded from the Hawaiian Islands.

So far as we have been able to determine, the first actual collection of fishes
mad~ at the Hawaiian Islands was that obtai,ned by the royal French corvette l1ranie

a Captain Cook was accompanled. on his first voyage by "Joseph Banks, esq. (later Sir Joseph
BanKS, bart.) and Doctor Solander, 'who, in the prime of life, and the first of them at great expense to
himself,. quitted all the gratifications of polished society and engaged in a very tedious, fatiguing, and
hazardous navigation, with thelaudable views of acquiring knowledge in general, ofpromoting natural
knowledge in particular, and of contributing something to 'the improvement and happiness of the rude
inhabitants of the earth." ..
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4 BULLETIN OF THE UN~TED STATES FISH OOMMISSION.

in 1819. The Uranie left Toulon, France, September 17, 1817, on a voyage around
the world, under the command. of M. Louis de Freycinet. Among those on board
who merit mention in this connection were M. Jean Rene Constant Quoy, surgeon
general of the expedition; M. Joseph Paul Gaimard, second surgeon; M. Charles
Beaupre Gaudichaud, pharmacist of the third class; M. Dominique Francois Jean
Arago, draftsman; M. Louis Isidore Duperrey, midshipman; and M. Charles Bon
net, mate. The Uranie arrived at Owhyhee (Hawaii) August 15, 1819, and later
visited Maui, Oahu, and perhaps other islands of the group. Whether the corvette
Pltysicienne, which accompanied the lJranie on the voyage round the world, visited
the Hawaiian Islands is not evident from the narrative. It appears, however, that.
the officers of the Uram:e took the, more active interest in making scientific observa
tions and collections.

In the Zoology of the voyag-e of the Uranie and PJiysicienne Messrs. Quoyand
Gaimard published (1824) an account of the collections obtained. The fishes were
collected chiefly in the Pacific and Indian oceans, and the total number of species
recorded is 112, of which 22 were from the Hawaiian Islands. Of these 22 species,
21 were described as new. In the following list the type locality in each case is the
"Sandwich Islands" unless otherwise stated. Species described as new are indicated
by italics. '

Fishe» recorded from the Hawaiian Islands by Quoy and Gaimard,

Nominal species. Page. Plate and figure. Present identifieatlon.

Tetraodon lacrymatu8 .. ___ ............................... 204 . ................... Tetraodon Iaerymatus.
Baltstes angulo8u8 . . .. . . . .. . . . . . .. . .. .. . . . . .. . . . . . .. . . . . . . 210 . ................... Canthidermis maeulatus.
Balistes aandwichien8i8 . . . . . • . . . . . . . . . . . _................. 214 .PI: '4S:flg:::i:::::" Cantherines sandwicbtensls.

~:~~:~~~g~~~::::::::::::::::::::::::::::::::::::::::: 223 . Synodus vnrlus,
224 ..................... Saurida gracllfs. '

~~liigit5~!~~~~:::::::::::::::::::::::::::::::::::::::: 253 ·PI:·6i:flg:.·i::::::: Altleus ~blfrons.
265 J ulis gil. ard,
267 PI. 56, fig.!. ...... Stethojulls albovlttata,

i~~~ar:V::::::::::::::::::::::::::::::::::::::::::::: 2611 Pl. 56, fig. 2....... Thalassoma duperrey,
270 PI. 56. fig. 3....... Maer0f,harynfodOn geoffroy.
272 .................... Stetho ulls ax Baris.

Chelllo auratus ..... _.................................... 274 1'1.54, tlg.2....... Chelllo inermis.
Anampses cuoiera ........................................ 276- PI. 55, tlg.!. ...... Anampses cuvier.
Chellinus ltinUo8u8•.••...........•...•... -_.•...••....... 278 ·PI:·M,·fii.·z::::::: Chelllnus trllobatus.
Gomphosus tricolora ....... . .. . .. . .. . . _.................. 280 Gomphosus tricolor.
Gomphosns pectorali8 .................................... 282

. i;l: '65:flg::i::::::: Gomphosus varlus.
Xyrichthys leclu8e ....................................... 284 Oymolutes lccluse.
MulIus multifasciaiu« .................................... 330 PI. 59, tlg. !. ...... Pseudupeneus multlfasctatus.
Chretodon miliari8 .................................. _.... 380 1'1.62, fig. 6., ..... Chretodon mlliaris.
Chretodon lunulat"8 ...................................... 381 ..................... Chretodon lunula,
Glyphisodon abdominali« ................................ 390 .................... Abndefduf abdomlnalts,
Pomacentrus nigrican8...........•..... _................. 399 . ...................... Pomacentrus jenkins!.

a 'l')'pe loeullty, Maul.

The voyage of H. M. S. Blonde to the Sandwich Islands was made in the years
1824-25, under the command of Capt. the Right Hon. Lord Byron, for the purpose
of conveying to the islands the bodies of King Kamehameha II and his Queen, both of
whom had died within a week (the queen on .Tuly 8, the king on July 14, 1824), while
on a visit to England. The Blonde sailed from Spithead on September 29, and on May
3, 1825, came in sight of the island of Hawaii. After a stay of about ten weeks at
the .islands, during which Hilo, Honolulu, and various other places were visited, the
vessel left for home July 18. .

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

Fishes obtained at the Hauaiian. Islands by H. M. S. Blonde in 1825.

Length
Nominal species.

h~l~~t~s.
Page. Present identification.

Blermius sordidus.................................................. 4 34 Blennius sordidns.
Blennius marmoratus............................................. 4 35 Altlcus marmoratus,
JuIls fiavo-vlttatus ................................................ 3.5 36 Julls ftnvovtttatus.
.TulisGreenovil. ................................................... 3 37 JUliBgreenovii.
Searus dubtus..................................................... 4.5 37 Oallyodon dubtus.
Cirrh'~esmaeulosus•....................................••........ 3.5 38 Cirrhitus marmoratus,
Cirrhltes fasciatus .......................... ; ..................... 4 39 Pnracirrhites cinetus.
Seorpama asperella ............................................... 2 40 Sebastaplstes asperelln,
Aeanthurus flavescens ...•........ ; ............................... 3 40 Zebrasoma flavescens.
Aeanthurus stri~sus ............................................. 4 41 g,e:~c,ro~t't:e~~J{;7~us.Chretodon Frem Ili ..•............................................ 5 42

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

Fishes from the Hauaiuui Islands described by John Edward Gray.

Nominal species. Page. Present identification.

Holacanthus arcuatus .
Chretodon ornatus ; .
Ch,retodon 4-maculatus ..

33 Holueunthus areuatus,
33 Chretodon omatissimus.
33 Chretodon quadrimaeulatus,

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

Nominal species. Volume. Page. Year. Present identification.

-----
Serranus mEriaBter .......................................... II 365 1828 CephalophoIls argus,
Upeneus bi asclatus .....•..•....••.....•.................... III 468 1829 Pseudupeneus blfnsclatus.
Upeneus tritasefatus ........................................ III 468 1829 Psendnpeneus multifasoiatus.
Zanclus cornutus............................................ VII 102 18S1 Zanclus caneseens.
Acanthurus nigrori8 . . . .. . . .. .. . .. . .. . . . . . . . . . . . . , ........... X 208 1835 Hepatus matoldes,
Aeanthurus strtatus»........................................ X 229 1835 Ctenooheetus striatus.
Naseus fronticornis .......................................... X 259 1835 Acanthurus untcornls,
Jnlls eydolticli ....................................... . . . .. . .. XIII 455 1839 Julls eydouxll.
Xyrichthys mierolepidotltB................................... XIV 52 1839 Cymolutes Iecluse,
Xyrichthys paVOninltB•••••.•••••••••.••••••.•.••••.••••••••. XIV 63 1839 Inllstlus pavoninus,
Chelllnus bimacltlatltBb........... . .. . . . . . . . .. . .. . . .. . .. . . . . . XIV 96 1839 Chellinus bimaeulatus,
Scarus benneUi........................... . .. . . .. . . . .. .. . .. .. . XIV 270 1839 Callyodon bennett!.
Scarus tormoeus........................... . . . . .. . . . . .. . .. . . . . XIV 283 1839 Callyodon formosus,
Callyodon BandvicenBiB •....•.•••.•••••.•••.••••••••••..•••.• XIV· 295 1839 Calotomus sandvieenals.
Belone carinata.............................................. XVIIl 437 1846 Belone platyura,
Exoccetus simus •.•••.••••••..•••••••••••.•.••••.•••••••..••. XIX 105 1846 gh~~~~~Sa~~~s.Ohanos cyprinella .......... . . . . .. . .. .. .. . . . .. .. . . .. . . . . . . .. . . XIX 198 1846

---~-

a Quoted from Quoy and Gaimard, who recorded it from Guam only. bOnarourow (Honolulu).

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

During this voyage natural history obser.vations were made by Mr. Lay and Dr.
Collie, the latter performing the duties of naturalist during the illness of Mr. Lay.
Lieutenant Belcher rendered valuable assistance in caring for the collections. Dur
ing-Mr. Lay's sojourn of a little less than a year at Honolulu, he was ill much of
the time, and his observations and notes are therefore not as full as he doubtless
otherwise would have made them. It is stated, however, that many species of fishes
were observed at Oahu, and that Dr. Collie" here continued his experiments on the
Ewoca3ti, and extended his anatomical observations to a fish which is kept and reared
in the Taro ponds, and esteemed very highly by the natives, especially the belly
part, soaked in salt and water and eaten raw. Its native name is Ava, and it seems
to be nearly allied to, if not identical with, the Butirinu8 glo88odonta Cuv." a Mr.
Lay listed many species at Honolulu, and has left a number of notes; some of whieh
are very interesting.; most of them, however, are general, and the species referred
to are not identifiable. .

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

Following is the list of species:
-

Nominal species. - Page. Plate and figure. Present identification.

Julis bf,er :........................................... 64 PI. XVIII, fig. 2 ...... Novaculichthvs treniurus.
Hemir amphus depauperatus........................ 66 'P'l: 'X'X:'flg:'4: :::::::: Hemirhamphus depauperatus,
~hisuruseemteinau« .......... , ....•.•.....• , ....... 66 Leluranus semicinctus.

onaeanthus 8pilo8Q1Tla . • • • • • • • • , ••••••• , •••••••••••• 70 PI. XXII. fig. 1. ...... Stephanolepis spilosomus,

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

a Evidently the awa, Ohomo« chamos.
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and M. Henri Gervais, aid-naturalist to M. de Blainville, assisted Souleyet in the
determinations and descriptions of the mammals and birds. .

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

Fishes collected at the Hawaiian Islands by the French corvetteBonite in 1837.
.

Nominal species. Vol. Page. Plate and figure. Present identification.

Chretodon miliaris .....•.........•........................ I 163 PI. 2. fig. 2 ........ Chretodon miliaris.

g:;:~~~t;II~'t:;~~:::::::::::::::::::::::::::::::::::::::::
I 165 PI. 3. fig. 1. ....... Decapterus sanctm-helense.
1 167 PI. a.fig. 2 ........ Carangus'melampygus,

Aeanthurus humcralis .................................... r 169 PI. 2. fig. 3 ........ Hepntus ollvaceus.

~E!tUs~:eiSf~:f:::::::::::::::::::::::::::::::::::::::::
I 171 PI. 4•.fig. 1.., ..... Chrenomu~l ehaptalll.
I 175 PI. 4. fig. 4 ........ MugU cep iulu-.
I 179 PI. 5. fig'. 5 ........ Awaous stamlneus.

Chironeetcs reticula/us ................ .'................ __ . 1 iss PI. O. fig. 2 ........ Autennarlus blgibbus.
Chironeetes leprosus . . . . . . . . . . . . . . . . . . . . . . _................ I 187 PI. o.fig. 3 ........ Antennarius Ieprosus,
Searns formosus •.............. _..................... - ..... I 191 PI. li,fig. 3 ...... .; Cnllyodon formosus.

~~~Sllj~~~~~~~~::::::: ::::::::::::::::::::::::::::::::::
I ise PI. 7. fig. 1. ....... Ohanos ehanos,
I 199 .P'Cli:iig.-i:::::::: Trachlnocephalus myops,

Kr°~r':~::;&:.~~~~:,i{:::::::::: ::::::::::::::::::::::::::::
I 201 LePtoee~halus marglmitus,
I 207 PI. 8. fil,\"1........ Gymnot iorax undulatus,

Tetraodon stellatus........................................ I 212 PLIO. fig. 2 ....... Tetraodon hlspldus ('I).

In the Proceedings of the Boston Society of Natural History at the meeting of
October 25, 1858, Agassiz established the new genus Goniobatis for a new skate from
the Hawaiian Islands, which he called Gowiobatis meieaqri« (= Stoasodon. lwrhwl'7:).

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

Fishes in the British Museum recorded from the lIawa·iian Islands.

Nominal species. Volume. Pngc.· Present. identifientlon.

Serranus guttatus......................................... .•....... I
Chretodon quadrimaeulntus.. II
Chretodon omatlssimus............................................ II
Chretodon fremblll II
Chretodon humeral;';' a.............................................. II
Chretodon millaris..... . . . .. . . . . . . . .. . .. . . . . . . . . . . . . .•. .. . . .. . . . .. . II
Holacanthua arcuatus , . II
Cirrhites cinctus..................................................... II
Cirrhltichthys maoulatus ,........... II
Oaranx stellatus .. .. .. . .. .. .. . .. . .. . .. . .. . .. . .. .. .. . .. . .. .. .. .. II
zanotus comutus II
Sleydium stimpsonl b III
Lcntlpes concolor................ III
Antennarius mnltiocellatus var, leprosa III
Antcnnarius blglbbus _.. III
Blennius sordidus III
Blennlus brevipinnisu............... III
Salarias marmoratus........... III
Acanthurus triostegus...................................... III

1~:~~g~;~:~tr~~b~~S::::::::::::::::::::::::::::::::::::::::::::: m
Aeronurus argenteus III
Dascyllus alblsella................................. IV
Pomacentrns nigricanR................................ IV
Glyphidodon crelestlnus : IV

a Both valid species. but they came from the CQo.st,o{ Mcx,ico.

119
13
15
ie
19
31
43
73
74

436
493
93
96

194
199
220
226
248
327
342
342
a46
13
34
38

Oephalopholis argus.
Chretodon quadrhnaeulatus,
Chretodon ornattsstmus.
Chretodon fremblii.
Chretodon humeralts.«
Chretodon millaris.
Holacanthus arcuatus.
Paraelrrhltes einctus,
Clrrhltus marmoratus.
Carangus melampygus.
Zanclus canescens.
Sieydlum stimpsont.
Lentipes coneolor.
Anterinarlus Ieprosus,

~~\';~~~r~~~~lf~~.bUS.
Hl'l'soblennlus breviplnnis,
Abells marmoratus.
Hepatns sandvicensls,
Ctenoehretus atrlgosus.
Zcbrasoma flavescena,
Hepatus dussumlerl. •
Daseyllus nlblsella,
Pomncentrus [enklnsl.
Abudefdllf abdomlnalls.

b Hilo. Hawaii.
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Fishe« in the British Museum recordedfrom the Hawaiian I8land8-Continued.

Nominal species. Volume. Page. Present identification.

CossYf,husalbotseniatus ..................... _..................... IV 105 Lepldaplois ulbotsenlatur.
Cheil nus bimaculatus............... , ............ _.... 0 ........ 0 .. IV 131 Chellinus bimaculatus,
Anam8ses cuvieri ... 0.0 .. 0 ••••••••• 0 ........... 0 .................. IV 136 Anampses euvler,
Platyg OssUB geoffroyil. .. " ... 0 ••••••••••••••• 0.. • • ••• • • • • • • •• • ••• IV 145 Macropharyngodon geonroyti,
Novacula pavoo ..... 0 ........ 0 ........................ 0 •••••••••••• IV 175 Inllstins pa von Inus.
Gomphosus sandvieensis..................... 0 0 ........ 0 ••••••••••• IV 194 Gomphosus tricolor.
Coris galmardi •..... '" .. 0 •• , • " •••••••••••••• , •••••••••••••••••••• IV 200 JUlis gatmard,

g~~:~~;e~v~~~~::::::::::::::::::::::'::::::::::::::::::::::::::::
IV 204 JUliBfireenovli.
IV 205 JUliB avovittata,

Cymolutes Ieelusf! ....... 0 ••••••••••• 0 ............. 0 •••••••••••• 0 •• IV 207 Cymolutes lecluse.
Pseudoscarus dublus•........... ~ .. 0 • 0 • 0 •••••••••••••••••••••••• 0 • ~ IV 229 Callyodon dubius.
Saurida nebulosa ... 0 ••••••••••••••••••••• 0 •••••• " •••••••••••••••• V 39\l Saurida ~racilis.
Belone carinata...................... 0 ............................ '; VI 236 Belone p atyura.
Exocretus rostratus ........ 0 •••••••••• 0 0 ................ 0 ........... VI 280 Evolantia rostrate,
Murmna undulata ................... 0 ........ 0 .......... 0 ......... VIII 110 Gymnothorax undnlatus,
Murmna aoutlrostris , 0 •• ' ............ 0 ....................... 0 ..... VIII 110 Eurymyctcra aoutirostrls,
Baltates bursa...... 0 .................. , ............................ VIII 219 Balistes bursa.
Balfstes buniva .... O' ••••••••••••••••••••••• , •••••••••••••••••••••• VIII 227 Melichthts radula,
Monacantbus apllosoma ........................................... VIII 243 Stephano epis spllosomus.
Diodon maculatus .................................................. VIII 307 Diodon holacanthus.

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

Nominal species. Page. Present Identification.

Sicydlum stimp8<mi•••••••••• 0.0 ••• 0 •••••••••••• 0 ••• 0 •••••••••••••••••• 0............... 101 Slcydlum stimpsonl.
Slcyogaster coneolor 0.00..................... 102 Lentipes concolor..

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

Nominal species.

rl~~~~n~~}~~g~:~~.::::::::::::::::::: :.::::::::::::::::::::::::::::::::::::::::::
~t~~:~l~: ~~tfs~~·:: :::::::::::::::::::::::::.: :::::::.::::: ::::::: :::: ::::::: :::::::

Page.

476
476
477
478

Present Identification.

Myrlchthys magnltlcus.
Enrymyctera acuttrostrts.
Gymnothornx undulatus,
Gymnothorax eurostus,

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

• Nominal species. Page. Present identification.

Clrrhttus areatus ....•...... 0 • 00 ••••• 0 •••••••••••••••••••••••• 0 • • • • • ••• • •• • • • ••• • • • • • • • 107 Paraclrrhltes arcatus,
Clrrhltus fasciatus o. 0 0 0 •••• 0 0 0... 107 Paraclrrhltes clnctns.
C1rrhltus altcrnatus 0 0 •••••• 0............................ 122 Cirrhitus marmoratus.

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

Nominal species. Page. Present Identification.

Julls ornousetmu« 0 •••• 0 0 0 0.0. 0 0.00 ••••••••• 0000 0 0 0 0 •••••

Chlronectes rubrofuscus, o.0 0.0000 0 •• 0.00000 0 0 0 0 0 0 0 ..

Chretodon multicinotus 0.000 0 0 0.0 00 ••••• 00 .

63 Hallehceresornatlsstmua,
64 Antennarlns Ieprosus,
65 Chretodon punctatofasclatus.

The next year, in the same Proceedings, Mr. Garhtt described 5 additional
species:

Nominal species. Page. Present IdentIfication.

Chellodactylus vittatus .0.0.0 ••• 00. 00' ••••••• 0 0 0 0 0 0 0 0 • 0 0 0 0 • 0 0 •• 0 00000000000000000: 0 ••••

~?i~~~fi~~~ie~f:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
Chironcctes niger 0; • 0 0 •• 0 0 0 0 0 0 0 o •••• , O' 0 0 0 .. 0 ••• 0 O' • 0,' •••••• 0.0 •• 0 .

108 Chellodactylus vtttatus,
105 Amia macullfera.
105 sebastopsts parvlplnnls.
106 Lepidapiois modestus,
107 Antennarlus commersoni.

Several collections, made at various times by different individuals in the Lesser
Antilles, were reported upon -by Dr. Edward D. Cope (1870), and scattered through
this paper, in footnotes, are descriptions of many species from different parts of
the world. Two of them were collected about 1835 by Dr. John K. Townsend at
the Sandwich Islands, and one, Tetrodon.florealis (Spheroides jlorealis) , was described
as new. OantAerines sandoicensis also is recorded from this place.

In the Proceedings of the Zoological Society of London for 1871, page 663,
Dr. Albert Gunther records PeristetlnM l-"ngyceras (=Peristedion engyce1'as) from
the Hawaiian Islands.

Gunther's "Fische del' Sudsee," the most important of the earlier papers on the
fish fauna of the Hawaiian Islands, was published in 1873-1881.a Although never
completed, it contains descriptions or mention of no fewer than 439 species of fishes,
78 of which are credited to the Hawaiian Islands. In the following- tabular state
ment are given the name and our identification of each species recorded in this
work by Gunther from the Hawaiian Islands, with page and plate reference. New
genera and new species are indicated by italics.

a According to the Zoological Record, the dates npon which the various parts of this work appeared
are as follows:

Band I.
Heft I, pp. 1-24, Pis. I-XX __ .......•......... __ 1873
Hefts II and III, pp. 25-96, Pis. XXI-LX __ __ 1874
Heft IV, pp. 97-128, Pis. LXI-LXXXIII __ .• __ '" 1875

Band II.
Heft V,pp. 129-168, Pis. LXXXIV-0 __ __ __ __ •... 0 1876
Heft VI, pp. 169-216, Pis. CI-OXIX ..................................••.................... 1877
Heft VII, pp. 217-256, Pis. OXX-OXL.•............•.••.......•....•.•..•...........•...... 1881
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Fishes from the Hawaiian Islands recorded in Gunther's Fisch» der Siulsee.

Nominal species-. Page. Plate and figure. Present identification.

Apogon Irenatus .... : ............................. 19 XIX, A....................... Amla snyderi,
Apogon macullferus............................... 20 XX.C ........................ Amla maculifera.
Dules margmatus ...•............................. 24 ·~~t~"l:::::::::::: :::: :::::: Kuhlta.malo.
Chretodon setifer .................................. 36 Chrotodon setifer,
Chrelooon ornatlsslmuB ...... __ ................... 38 Chrotodon ornatlsstmus,
Chretodon fremblil ................................ 39 XXIX., B ..................... Cheetodon frem blll.
Chrofoilon humeralls c ............. '.' ............. 40 'xxxiii:: :::::::::::::::::::: Chretodon humeralls.c
Cheetodon lunula .................................. 42 Chrotodon lunula.

gg:~~~ft;:~~~~~t~l~.::::::::::::::::::::::::::: 44 XXXIV, B ................... Chrotodon lInnctatofasclatuB.
45 XXXIV, A ................... Chrotodon Ineotatus,

Chrotodon mlliaris ................................ 46 XXXV, A .................... Chrotodon mlliarlB.
Chrotodon atrigatus.............................-.... 47 ................................. Mleroeanthus strigatus,
Chelmo longtrostrls ............................... 48 ·xxxIi:c:::::::::::::::::::: Forciplger Ionglrostrls,
Holacanthue arcuatus............................. 50 Holaeanthus areuatus,
Holacanthus blsplnosus........................... 51 LVI.C........................ Holueanthus btspinosus.
HolacantllUB bicolor .............................. 51 XXXIX, B ................... Holaeanthus blcolor.
Upeneus trifasolatus............................... 59 XLIV.·B and C............... Pseudupeneus multffasciatus.
Sl.'hrorOdon grandoculfs .. , ..... '" ................ 67 .- ............................... Monotaxis grundoculls,
Pimelepterus fuseus ............................... 68

~xiXx:'X::::::: :::::::::::::: Kyphosus Iuscus.
Cirrhitus forsterl ................. __ ............... 69 Paracirrhltes foraterl.
Clrrhitus maculatus............................... 71 LI,A ......................... Cirrhitus marmoratus,
Clrrhltus clnetus .................................. 72 LII, AllndB ................. Paraclrrhites cinctus.
Chilodactylns vlttatus ............................ 73 1.1, B ................ ·......... Cbeilodactylus vittatus.
Scorprona parvlpinnis ............................. 75 LII, D ........................ Sebastopsls parvlplnnis.
Scorprena cookii ................................... 78 LV ......... _- ................ Sebastopsis eacopsis.
Scorf:rona asperella................................ SO :Lvii;'c::::::::::::::::::::::: Sebastapfstes aeperella.
Trori anotnsgarretti...................... . . . . .. . . . . 83 TronlanotuB garrettl.
MicropnB nnipinna................................ 86 ......................................... Caracanthus unipinna.
Mlcropns maculatus............................... 86 ·Lxi ;t;)c:i'Lxii:: ::::: ::::::::: Caraeanthus rnaoulatus.
:Myflprlstis murdjan ............•................. 92 Myrlpriatls murdjan.
MyrlpriBtlB (Holotrachys) lima.................... 93 LXIII. A .....................

~glg~~Ct~Tt~~~~ema.Holocentrum diadema............................ 97 ·i'xlv; '8::: ::::::::::: ::::::::Holocentrum mterostoma ......................... 98 Holoeentrus mlerostomus.
Holocentrum erythreeum ......................... 99 LXlIItB ..................... Holocentrua erythreeus,
GemPtlns serpens................................. 106 LXVI I, B.................... Gempylus serpens,
Acant urns trlostegus............................. 108 ·Lxix:'X:::::: :::::: :::: ::::: Hepatus sandvlcensls.
Acanthnrus gnttatus.............................. 109 Hepatus guttatus.
Aeanthurus nlgros ................................ 110 ·Lxxii':: ::::::::::::::::::::: Hepatus elongutus,
Acanthurnsdnssnmierl ........................... 112 Hepatus dussumterl.
Aeanthurus olivaceus ............................. 113 ·Lxxix; 'B'an'd '6: :::::::::::: Hepatus ollvueeus.
AciinthnrUB strigoaus.............................. 116 Ctenoehaitus strigosus.
Aeanthurus flavescens ............................ 116 LXXVI ...................... Zebraaoma flavescens.
Naseus unlcornls.................................. lIB LXXVIII Aeunthnrus unreornls,
Naseus Hturatus ................................... 124 LXXXII .:::::::::::::::::::: Callienuthus Ilturatus.
Caranx sanetee-helenre ............................ 130 ·...... ~ ...................................... Deeapterus plnnulatus,
Caranx crnmenophthulmus ...................... 131 ·Lxxxvii '~';d Lxxxviii':: 'fraChuros,s cmmenophthahna,
Caranx Ierdau ..•................................. 134 Carangoi es ferdau.

g:~~~~nl~~s:::::::::::::::::::::::::::::::::::.
135 ·Lxxxix····················· AlectiB clliarls.
135 Alectis cilfaris.

Seriola dumerllll. ................................. 136 XC, A .... :::::::::::::::::::: Seriola purpurnseens.
Zanclua cornutus................•.•............... \ 142 XCII ......................... Zanclns canescens.
Cor~Phrenac~isetiB•....................... '.' .. , . 147 XCIII,A ..................... Coryphrena equisetis.
:Ma acanthus c:edtil. ............................. 160 XCVIII.B.................... Malacuntlius parvipinnis.
Antennarlns commersonll. ........................ 163 CUI, B; CVI, B ..... __ ....... Antennartus eommersomi,
Antonnartus biglbbus............................. 165 CV,B............ ; ............ .Antennarins biglbbns.
Daetylopterus orientalis .......................... 169 'CX:'C::::::::::::::::::::::::: Oephalacanthus orlcntalls.
Goblus genlvittatus ............................... 170 Awaous genivlttatus,
Gobius albogunctatns ............................ 172 ex, A ........................ Mapo fuscus,
SicydlumBt mpBOnla.~............................ 183 'ox','n:::::::::::::::::::::::: Slcydlum Btlmpsoni.
Sicydium albotf£niatum............................ 183 Sicydlum albotrenlatum.
LentlpeB concolora .......... __ .............. -- .... 184 ·CXii'l,'j)::::::::::::::::::: :-: LentipeB concolor.
Blenniua sordldu!................................. 193 Blcnnius sordidus.
BlennluB brevlpinniBC•..........•............•.... 194

·~~~~:}~ ~~~ ~ ~ ~~~~~~~~~ ~~:~~~ ~
Hfil.soblennlUs brevipillnlB.c

Salariaa marmoratuB........... ..... .. .. .... __ ... 204 A tens marmoratUB.
Salarlas gibblfrona ......••...... " ., .............. 205 AlticuBglbblfronB.
MngU dobnla ..................................... 214 MugU cephalUs.
Anlostoma chlnenBe .............................. 221 CXXUI, Band C............. Anlostomns valentini.
Glyphidodon saxatiliB ............................ 229 CXXVI. ...................... Abndefdnf abdomlnaliB.
Da.scyllnB trlmaculatns............................ 236 .................................. Dascyllns alblaella.
DaBcyllnB albiBella ........................•....... 236 ·C·x·XX..·..·........ ·..·.. ·.. · DaBCa'lIUB ulblBellu.
C,ollSyphlsbllunulatus ............................. 240 Lepl aplolB albotreniatuB.
Cj)!lByphIB modcBNBb............ . .. . . . . . .. .. . .. .. . 241 CXXIX:i:i::::: ::: :::;:::::::: Legldas,J0iB modeBtua.
LabroldeB dlmldlatns •..........•............... ,. 243 ..................................... La rol eBdlmidiatuB.
ChlllnnB blmaclllatnB b............................ 246 ·cxxxvi,"A':::::::::::::::::: Ch€lIlnns bimacnlatna.
AnampBcs cuvleri ................................. 251 AnampseB cnvler.
Anam~scsgodeKrc;y/.•••••.•••.• • .................. 202 CX1, .......................... Anam~Besgodeffroy!.
StethoJnliBaxi a a ............................... 204 CXXXVI,C .................. StethOjUIiB axlllaris.
Stetho}ulis a.lbovltlata .........•.•.•.....•......•. 256 CXLI,B ...................... Stetho ulls albovlttata.

/

a Hllo. Hawaii. bHonolnln. oNot from Hawaii but from Mexico.
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In 1875 Vaillant and Sauvage published descriptions of 19 species of fishes from
the Hawaiian Islands which they regarded as new. The specimens upon which the
descriptions were based formed a portion of a collection comprising 180 species,
obtained, presumably at Honolulu, by M. Ballieu, at that time French consul to the
Hawaiian Islands. The descriptions are, for the most part, unsatisfactory, and cer
tain identification of several of the species seems' impossible. Of the 19 species

'described from the Hawaiian Islands 3 are credited to Sauvage, the others to Valliant
and Sauvage. .

Fishes described from. the Hawaiian Islands by Vaillant and Sauvage in 1875.

Nominal species.

Bcorpeena ballieui .

g~J~1~g!£t~~~~~~~~~~:: ~::::::::::::::::::::::::::::: ~:::::::::::::::::::::::::::
Eleotris 8and'wicf/l18i8 ••••.•.•..•.•.••.••••••••.•...•••••••.••... ~ .••.••••••..•...•.••..
Salarlas zebra.•••.•••••••.••......••...•.......•.•.......•••••••••••••.....•.•.....•.•.

~~!~Jl;~~~1~:~~~t~~::::::::::::::::::::: :::::::::::::::::::::::::::::: ::::::: ::::
tii~~~~~[~~:~~~~:i,i;;i8:::::::::::::: ::::::::::::::::::::: :::::: :::::: :::::::::::::::
Novucula (Novacula) microlepiB .
JUlis ballieui · ·· ··•··•••·· .. ••· .. •••• .. ••····•· ..
Coris (HemiCOriS! venu.ta .

gg~f~ U:~:::l~g~:) I!o~~~~~::::::::: ::::::::::::::::::::::::::::::::: :::::::::::::::::::
Tetrnodon (Anosmius) jantliinu ..
Tetrnodon (Anosmius) coronatus .
Poocllophis tritor• . • . . •• • • • . • . . . • • • . • . . . • ••• . . . . . •• . • • •. • . . • •. •• •• •• • . •• • • • • ••• • • • •• •'•..

a A Japanese species not seen in Hawaii.

Page.

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

Present identification.

SeblUlto.pistes ballieu!.
Gymnocunthus Intermedius.«
Abndefduf imparipennis.
Mapo fuscus.
Eleotris sandwicensis.
Scartiehthys zebra.
Chrenomugll chaptall,
Congrogadus marginatus.
Brotula multicirrata.
Zebrasoma flavescens.
~a:;I~~~:c~~~~Pin~is.
TRO:lassoma ballleu!.
Coris venusta,
Coris ballIeui.
Coris rosea,
Canthigaster [anthtnus.
Canthigaster valentini.
Echidna lelhala,

The U. S. S. Portemouth, Commander Joseph S. Skerrett commanding, while
engaged in .a survey of the islands of the North Pacific Ocean, visited the Hawaiian
and Fanning islands in 1873-74, and considerable collections of fishes were made by
the medical officers on board-s-Surg. William H. ,Tones, U. S. Navy, and Passed
Asst. Surg. Thomas H. Streets, U. S. Navy. These collections were reported
upon by Dr. Streets (Streets, 1877), who states that the fish fauna of Honolulu
Harbor is very well represented in the collection, but that inadequate means for the
preservation of specimens while at the Fanning Islands prevented the making of
extensive collections at that group. Thirty-six species are recorded from the
Fanning group and 38 from the Hawaiian Islands, nearly all from the harbor at
Honolulu or at other places on Oahu Island. Of these 38 species one (Acantliu'l'1ls
triostequs 8andvioen8is) is described as a new subspecies.

Fishe« obtained at the Hawaiian Islands by U. S. S. Portsmouth in 1879-74.

Nominal species. Page. Loenllty. Presen~ identification.

Tetrodon Implutus .
Balistes buniva " . .. . ..
Balistes vidua .
Rhomboidichthys pantherlnus .
Culius fuscus .
Brnehyeleotris cyanostigma....................•..
Sieyopterus stimpsoni .
Awaous crassilabrls .
Acentrogobius ophthalmotrenia .
GloSliogobiusgiuris .
SeblUllapistes strongia .....................•.....•.
Pseudochellinus hexatrenia .

56 Honolulu Harbor, Oahu ..
51 do ..
57 do ..
57 do ..
57 Fresh water streams, Oahu•..
58 Coral reefs at Oahu.... : ...,.•.
59 Fresh water streams, Oahu .
59 do ..
60 Coral reels at Oahu .
60 do ..
62 Honolulu, Oahu ..
63 do .

Tetraodon hlspidus.
Mellehthys raduln.
Ballstes vid ua,
Platophrys pantherinns.
Eleotns sandvtcensts.
Asterropteryx semir.unctatuH.
Sicydlum stimpson .'
Awaous stamlneus, .
Gnatholepls knight!.
Mapo fuseus.
Sebnsto.pistes glbbosa.
Pseudoehellinus octotamiu.
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Fishes obtained at the Hawaiian Islands by U. S. S. Portsmouth in 1878-74-Continued.

Nominal species. Page. Locality. Present identification.

Stethojulls axtllarls ............................... 65 Honolulu, Oahu............... Stethojulls axillarls.
Cheilio Inermis ................................... 65 . ....do ........................ Cheilio inermls.
Julis melanoptera................................. 66 . ....do ........................ Thalassoma duperrey.
Glyphidodon saxatilis............................. 66 .....do •........•.••.•......... Abudefduf abdominalls.
Acanthurus triostegus, var. eanaotceneis .......... 67 Honolulu Harbor, Oahu...... Hepatus sandvleensis.
Acanthurus blochi •••.....••..•.•.•.....•.•..••... 68 .....do ........................ Hepatus guntheri,
Naseus unicornis.................................. 68 Honolulu, Oahu.............. Acanthurus unlcornls.
Trachtirops maurltlanus .......................... 68 Honolulu Harbor, Oahu...... Trachurops erumenopthalma.
Carangus melampygus ............................ 69 Honolulu, Oahu.............. Oarangus melampygus.
Carangus ehrysos......................•........•.. 70 .. .•.do ........................ Carangus crysos,
Chorinemus sanctipetri ........................... 70 . .... do ...... Scomberoldes sanctifaetri.
Upeneus trifasclatus ...........................•.. 71 . ....do ....... ::::::::::::::::: Pseudupeneus multi asetatus.
Upeueoides vittatus .......... , .-... '" ............. 71 . ••.•do ........................ Upeneus arge.
Moronopsis marglnatus ............•.............. 71 Waialua, Oahu ............... Kuhlia malo.
Apogon auritus...... _................ , ..... " ..... 72 Honoluln, Oahu .............. Foa brachygramma.
Priaeanthus earollnus............................. 72 Honolulu Harbor ............ Prlneanthus eruentatus,
Clrrhites Iorsterl .................................. 73 Honolulu, Oahu.............. Paracirrhttes Iorsteri.
MugU cephalotus....•...•......................... 73 Honolulu Harbor ............ Mugi! cephalus.
Aulostoma chlnense............................ ··· 74 Honolulu, Oahu .............. Aulostonius valentinf.
Fistularia serrata.................. · ...• ·· .. •.. ···· 74 Honolulu Harbor ............ Fistularia serrata.
Belone platyura............................•...... 75 .....do ........................ Belone platyura.
Exoccetus speeuliger .............................. • 75 Hawaiian Islands ............ Exoccetus volitans.
Exoccetus brachypterus ........... , ............... 75 . ....do ........................ Parcxoccetus braehypterus,
Saurlda nebulosa.................. · ............... 76 Honolulu, Oahu.............. Saurida gracilis.

1.Y~~~~~~~J~ra~~~~::::::: :::::::::::: ::: :::::::
76 ..... do ........................ Albula vulpes.
77 Coral reefs, Honclulu, Oahu.. Gymnothorax undulatus,

.

Steindachner (lg76) in his Ichthyologische Beitrage (V) records as new two species
from the Hawaiian Islands, N07'onopsis arqenteue val', sandoioenei« (=Iiultlia malo),
and Aprion miorodon (=Apsilus mierodon). Three years later (1879) the same author,
in his H Ubereinige Scadden aus Polynesien," describes Scarue (ScaT'lts)penpicillatus
(= Oallyodonperspicillatus) from the same islands;

The Ohallenqer, during her memorable voyage, stayed a fortnight at Honolulu
and five days at Hilo, at which places 27 species of fishes- were secured. These were
recorded by Dr. Giinther (1880), in .his report on the shore fishes of the voyage
of the OlLallengm'. The list is as follows:

Fi~hes collected at the Hawaiian Islands by H . ./.1[. S .. Challenger.

Nominal species. Volume. Page. Plate and figure. Locality. Present identification.

ZYNrena. malleus..... -......... I, pt. VI. •. 59 ......... " .................... Honolulu ....•
~u~rl~~~ll~~na.Du es margtnatus ............. t.pt, VI. .. 59 . .. - ....... " .................. Hlloa.nd Hon-

~
olulu,

scorpsena nuehalis ...•........ I,pt. W ... 59 ........................... Honolulu ..... Bebaetaplstes nuchalls,
Clrrhites areatus .............. I,pt. VI. .. 59 . ............................ . ....do ........ Paracirrhltes arcatus,
Clrrhitichthys maeulatus...... 1, pt. VI. .. 59 ... - ....................... .....do ........ Oirrhttus marmoratus.
Caranx erumenopthalmus .... I, pt. VI. .. 59 ........................... .....do ........ 'I'rachurops erumenopthalrna.
Caranx hippos ................ I,pt. VI... 59 .............................. Hllo .......... Carangus forater!.
Aeanthurus blochi ............ I, pt. VI. .. 59 ........................... Honolulu:.... Hepatus g-untheri.
Upeneus trifasciatus.....•..•.. r.pt, VI. .. 59 .......................... .....do ........ Pseudupeneus multtfasciatus.
Polynemus sexfllis ............ I, pt. VI. .• 50 ............................ Hllo .......... Polvdactylus sexntis,
Goblus stamtneus ............. Lpt. VI. .. 59 .......................... Honolulu..... Awaous stammeus,
Goblus 8andvieen,ns ..•• : ...•..• I, pt. VI. .. 60 .......................... .....do ........ Mapo Iuscus.
Eleotris Iusca.................. I, pt. VI. .. 60 ............................. .....do ........ Eleotrls sandwlcensfs.
Sicy<1lumnigrcscenB ••.......... I,pt. VI... 60 XXVI,C................ .....do ........ Sicydlum stlmpsoni.
Lentipes conootor.. " .......... I, pt. VI. .. 61 .......................... Hawaii ....... Lentipes coucotor,
Lentires scmin11.du8 ............ I,pt. VI. .. 61 ............................... Honolulu..... Lentlres seminudns.
Mugi dobula.. ' .....•......... I,pt. VI... 61 .......................... Hilo .......... Mugi cephalus.
Dascyllus alblsel/a............. I,pt. VI. .. 61 .xxvi:ligs: A',ind B:::: Honolulu..... Dnseyllus alblselta.
Julis ob8cura................... I,pt. VI. .. 61 .....do ........ 'I'halassoma ballleul•
Rhomboidlchthys pan therin us I, pt. VI. •• 61 ........................... ..... do ........ I'lalophrys pantherinus.
Chanos salmoneus.... , , ....... I,pt.VI... 61 • ••• 0 ••••••••••••••••••••• . .... do ........ Chanos ebanos.
Albula eonorhyncnus ......... Lpt, VI. •. 61 .......................... Hllo .......... Albula vulpes,
Mumma ftavo-marginata••..... I,pt. VI<.. 61 . .......................... Honolulu ..... Gymnothorax f1avlmarginalus.
Murrena (1) sp ................. I, pt. VI... 61 .xxvi,"lhi: jj:::::::::::: . .... do ........ g)
DorrsichthYSt.tev.rottenia•••. . •• I, pt. VI. •. 62 .....do ........ orvrhamphus pleurotrenla.
Bal stes bun va ................ I,pl. Vl. .• 62 ···· .... ············· .. ·.. I·····do ........ Mellehthys radula.

---~-------
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Stei.ndachner, in 1878, described one new species, Mywus (Neomywus) sclateri
(= Oluenom/u{/il cAaptali) from the Hawaiian Islands, and Garman (1880) described
Try{/on lata (=Dasyatis lata) from the same place, the specimen having' been col
lected by Andrew Garrett. Two years later Smith and Swain (1882) published in
the Proceedings of the U. S. National Museum a report on 11 collection of fishes. from
Johnston Island. This collection was made in 1880 by the captain of a vessel belong
ing' to the North Pacific Guano Company at the instance of Dr. Jordan, who
supplied the vessel with a can of alcohol' for preserving the specimens. The collec
tion contained 27 nominal species, 5 of which were described as new by Smith and
Swain. The list is as follows:

Fishes collected at Johnston Island by a vesselof the North Pacific Guano Company in 1880.

Nominal species.

Ophiehthys (Pisodontophis) 81IlPUr1I8 .

X~~~t~~~\~rec~~~~~:;:I~~::::: :::::::::: :::::::::::::::::::::::::: :::: :::::::::::: :::

~iE~;Ei;i1~~~~~~~;~~~ ~: ~ ~ ~ ~ ~ ~>~ ~ ~ ~ ~ ~~ ~ ~ ~ ~ ~:~ ~ ~.~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
Holoeentrus erythrreus .
Kuhlla tecniura : ..
Upeneus erassflabrfs -- .
Upeneus velifer.: .
Upeneus (Mulloides) vanicolensis .
Upeneus (Mulloldes) pl'eorlJitati8 · 1
Chilinus digrarnmus •.....................•..................•.•..................

nf{:~J.t~~dll;~I~~:~.a.::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
YI~~~:~!K~~lf!:::::::::::::::::::::::: :::::::::::::::::::::::::::::::::::::::::::
Aeanthurus triostegus , .
Naseus lIturatus .
Balistes aeuleatus .
Bnllstes bunlva .

~~i~~~g:; fu'~?~~~~l~~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
D1odon hystrlx ........•....•.......'....................................•..........
l'latophrys maneus : ; .........•.............

Page.

120
]21
121
122
124
125
125
127
128
129
]30
131
132
133
134
1!1,';
136
]36
137
138
139
139
140
140
141
141
142

Present identification.

Myriehthys stypurus.
Seutienria tlgrina.
Aulostomus valentini.
Polvdaetylus sexfllls.
Seomberoides sunctl-petri.
Caranguldes gymnostetholdes.
Holoeentrus splnlfer.
Holoeentrus erythrteus.
Kuhlia teentura.
Pseudupeneus crasailabrts.
Pseudupeneus multlfasclatus.
Mullotdes vanienlensis,
Mulloides preorbltalls,
Cheillnus hexagonatus.

i~~1~:g~~1~m~~I~tus.
'I'halassoma duperrcv.
Lepidnplois nlbotrenlntus.
Chilltodon setlfer.
Hepatussandvlcensis,
Oalltcanthus Iituratus,
Bal!stnplls aculeatus.
Mel!chthys raduln,
Ostracion lentiglnosum.
Tetrnodon luorymutus.
Diodon hystrlx.
Platophrys maneus.

Steindachner, in 1887; raised to specific. rank j}[oTo'/lopsis a1'{/enteus eandoicensie
(= Iluhlia malo), from these islands; and in 1893 he described.Myrljlri-stis pillwawh:
from Honolulu. J enkins (1895), in the Proceedings of the California .Academy,
described as new Ranzania malcua: from a specimen forwarded to Stanford Univer
sity by Mr. Charles B. Wilson, of Honolulu, the fish having been captured at Pearl
Harbor .Ianuary 25, 1892, by Mr. Hiel Kapu.

The next important contribution to our knowledge of the ichthyology of the
Hawaiian Islands is the paper by Gilbert and Cramer (1897). While engaged in
surveying a cable route between California and Honolulu in December, 1891, the
Albatross made eight hauls with the beam trawl-in Kaiwi Channel. Of the 28 species
(by error given as 26 in the introduction to the report), 23 were thought to be new by
Gilbert and Cramer. Three new genera also were based upon this collection.
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Fishes collectedat the Hawaiian Islands by the Albatross in 1891.

No. of Type
Nominal species. Pag-e. Plate and figure. Albatross No. Present identification.U.S.station. N.M.

Promyllantor alcocki .........••••.•..... 405 XXXVI, fig. 1. ... 3472 47724 Promyllantor alcocki.
Congermurrena requorea ..••............ 405 XXXVII ......... 3474 47696 Congrellus eequoreus,
Chlorophthalrnus proridens .•...•••...•. 406 XXXVI, fig. 2 .... t 3475 } 47715 Chlorophthalmus proridens.3476

Dlaphus "rolampus .•................... 408 XXXVIII, fig. 1 .• 3467 47709 Diaphus urolampus.3472
Diaphus chrysorhynchus•• . . . . . . . . . . . . : .. 409 XXXVIII, fig. 2 •. 286 (surface 47710 Diaphus ehrysorhynchus.

tow net).
Myctopbumjlbulal"m .... . •• . . . . . . . . . . • . 411 XXXVIII, fig. 3 •• 3467 '47711 Myctophnm fibulatum.
Dasyseopelus pristilcpis •................ 412 XXXIX, fig. L ... 286 (surface 47737 Dasyscopelus prfstilepls.

tow net).
Neoscopellls macrolepidotus............ 414 .................... { 3470 }....... Neoscopelus alcocki.3474
Ar~pn"s epMppiatu8 ......•........•• 414 .~~:':~::':'.~~:.:: :::1 3472 47708 Arf,yripnus ephlpptatus.
Po yipnus sptnosus ..................... 416 3476

r~;;~;'
Po ylpnus nuttingtl.

Melanostoma argyreum •....•..••....... 416 XXXIX, fig. 3 .... { 3476 Synagrops argyrea.3472
Sternoptyx dlaphana ................... 416 'XL'::::::::::::::: 3473 ........ Sternogtyx diaphana,
Scorprena remigera. " .•...•.•.•...•.•••. 418 3476 47726 Setarc es remlger.
Peristedion Mans •• . .. .. . .. .. . . . .. .. . . .. 419 XLI, figs. I, 2..... { 3470-3472

} 47730 Peristedlon hians,3476
Ca-lorhynchusparallelus................. 421 'xL'i,'s:::::::::::: 3473 Ccelorhynehus parallelus.
Crnlorhyncbusgladiu8 .................. 421 3472 47706 Ccelorhynehus gladius.
Ca-locephalu8 acipcuserinus ...•....•••••• 422 XLII, fi!l".1. ...... 3470-3476 47721 Mateocephalus actpenserlnus.
Macrourus eclene8.. . . . . . . .. . . .. . . . . . . . .. 423 XLIV, fig. 1 ...... 3473 47718 Macrourus ectenea.
Macrourus propinquu8 .....•.•..•.....•. 424 XLII, fig. 2 ....... f 3473 !mn Macrourus propinquus.3475

Macrourus hotooeniru« .................. 425 XLIII ............ 3474 47734 Macrourus holocentrus,3475

Maerourus gibber. .. . . . . .. .. . . . . . . . . . . . . . 426

X='~Lnl
3474 47733 MacrOl,lrus gibber.3475

XLVI, fig, 2 .... )

3467

} 47735Hymenoeephafus antrreu8 •.......•.•... 428 3470 Hyme.nocephallls antreeus.3471
3476

Tr(Lchonurus scutipelli8... . . . .. ... . . .. .. . 429 XLV, fig. 1 ....... 1 3474 47980 'I'rachonurus sentipellls.
Challnura ctenomela8.................... 430 3470 } 47704 Chalinura ctcnomelas.XLV,~. , .•• n"ll 3472

. I
3470

)47729
3471

Optonurus ettherodon.................... 431 XLVI, fig. 1 ...... 1 3474 Optonurus ntherodon,
3475
3476

.................... \ 3470

l~~
Malacocephalus lrevis......•............ 432 3472 Malaeocephalus lrevls.3475

3476

Pclecanichtkys crumenaiis ••••••••.•...•. 433 3472 Peleoanichthys orumenalls.XLVII·· .. · .. ·····

11

3476.
3467

} 47700Malthopsls mitriger " ................... 434 XLVIII, figs. 1,2"1 3472 Malthopsls mltriger.

I
3476

--

In 1896 and 1897 Dr. Schauinsland, director of the Bremen Museum, during- a
voyage in the Pacific Ocean, made collections of fishes at various places. He
obtained about 160 species, 117 of which were from the Hawaiian Islands (Oahu and
Laysan). The collections were reported upon by Dr. Franz Steindachner (11:100),
who described 9 of the species from the Hawaiian Islands as new.



FISHES OF HAWAllAN lSLANDS. 15

F'ishe.~ obtained at the Hawaiian Islands by Dr. Schauinsland in 1896 and 1897.

pp

Nominal speel es, . Page, Plate and Locality. Present identification.figure.

Kuhlia malo .................................... 483 .......... Laysan and Honolulu Kuhlla malo.
Prtacanthus hamrur ............... , ............ 484 .....do ................ Priacanthus meckl.
Apogon (Pristlapogon) frcuatus ................. 484 . .......... Honolulu............. Amia snyderi.
Ap0/r0Umacullfcrus............................. 484 .......... Laysun ............... Amia maculifera.
Aprton virescens ................................ 484 .iii;4:::: Honolulu............. Amia virescens.
Mulloides plllitCr!. .............................. 485 .....do ................ Mulloides Pfluterl.
Mulloides eryt rinus............................ 485 .......... Laysan ............... Mulloides cryt rinus.
Mulloides aurlflnmma ........................... 485 ........... Laysan und Honolulu Mulloides auriflamma,
Parupeneus c1clostomus........................ 48~ . .......... Honolulu............. Pseudupeneus chryserydros..
Parupeneus Seurostlgma....................... 486 ........... Laysan .... ; .......... Pseudupeneus y,leurostigma.
Parupeneus l"foilurus .......................... 486 .......... Honolulu ............. Pscudupeneus raterculus.
Parupeneus tri uselatus ......................... 486 .......... .....do ................ Pseudupeneus multifusolutus.
Upeneoidcs troniopterus ........................ 487 ............ .....do ................ Upeneus troniopterus.
8\',hrerodon graudoeulis .......................... 487 .......... .....do ................ Monotaxis grandoculls.
C retodon auriga................................ 488 .......... .....do ................ Chretodon setUcr•
Chretodon fremblii. ............................. 488 ............ Laysnn ............... Chretodon fremblli.
Chrotodon quadrlmaoulutus..................... 489 .......... Honolulu and Laysan Chretodon quadrlmaeulatus,
Chretodon Iunula ................................ 489 .......... Honolulu............. Chretodon Junula.
Chrotodonllncolatus ..................... ';...... 489 .......... .....do ................ Chretodon lineolatus.
Chretodon miliarls .............................. 489 .......... Honolulu and Laysan Chretodon miliaris.
Chclmo (Forciplgcr) longirostris................ 489 ............ Honolulu............. ~~~lK1:~~l;~~~~;;:,~tris.Zanclus cornutus................................ 489 ............. ..·...do ................
Plmeleptcrus fuscus...................•..•...... 489 Honolulu lind Laysan Kyphosus fuscus,
,irrhitcs }Amb:!cirrhiteS).arcatus.............. 490 ............. Honolulu............. Paracirrhites areatu...

Clrrhites orste ......... : ...................... 490 .......... .....do ................ Paraclrrhites forater!.
Cirrhitcs (Clrrhitlchthys) maculutus ........... 490 Honolulu and Laysan Clrrhitus mnrmoratus,
Cirrhitei! clnctus ................................ 490 . ......... Honolulu ............. Paracirrhites elnetus,
Chilodactylus vittatus........................... 490 .. ............ ~ .... .....do ................ Chilodactylus vlttatus,

corprena gibbosa ............................... 491 .......... .....do ................ 8corpronopsis gibbosa.
oloeentrum urgenteum............... ; ........ 492 .......... Honolulu lind Laysan Holocentrus seythrops,
olocentrum dladema .......................... 492 .......... .....do ................ Holoeentrus dlademu,
vripristis murdjan ............................. 492 ........... Honolulu............. Myriprlstis murdjan.

Myrlpristis (Holotrachls) lima .................. 492 ............ .....do ................ HOlotrachr,slima.
Polyncmus sexfilts .............................. 492 ....... - ... .....do ................ Polydacty us sexfilts.

canthurus dussumiezl ......................... 493 ..... do ................ Hepatus dussumieri.
canthurus flaveseens .......................... 493 .......... .. ...do ... ; ............ Zebrasoma flavescens..
eanthurus olivaceus ........................... 493 .......... . ....do ................ Hepntus ollvaceus.
canthurus llneolatus .......................... 493 ........... .....do ................ Hepatus atramentatus.
eanthurus trlostegus........................... 493 .......... Honoluluand Laysan, Hepatus aandvleensia,
cnnthurus'achilles............................. 493 ........... Honolulu ............. Hepatus achtllea.
oanthurus bw,unctatus ........................ 494 'iv,'i:::: .. ...do ................

~:6~~~~~c~ff~'itm.eanthurus ~ arpurus\ hyf,seloiJterus........... 494 .. ...do ................
eanthurus Ctenodonstr gosus ............... 494 ........... .. ... do ................ Ctenochrotus strlgosus.
aseus unicornis ................................ 495 .............. Honoluluand Laysan , Acan th urus untoornts,
aseus Iitturatus ................................ 495 ........... Honolulu............. Call1canthus Iituratus,
aranx (HY~OCaranx)speclosus ................ 495 ........... oahu\ Pearl Harbor .. Caranx speelosus.
aranx i~no ilis ................................ 495 ............ Hono uluand Laysan, Carangus ignobUls.
aranx ( elar) alllnis ........................... 495 ......... - ... 'Honolulu ............ Carangus alllnis.
aranx crumenophthalmus..................... 495 .......... .....do ................ Trachuro£s crutnenophthalma.
arunx fcrdau .. ; ................... .: ............ 495 .......... .....do ................ Carangoi es ferdau.
ec~terus sanetse-helenre ...................... 495 ........... ..... do ................ Dcca1t,terus pinnulatus,
ho nemus moadetta........................... 495 ........... .....do ................ Boom eroides tOlo0r.arah.
horinemus sancU·l?etrl......................... 496 'iii;i;'::: . ....do.:.............. 8comheroides sanet ·retr!.
ercis 8cllauinsland,i •.....••.......... : ...•...•. 496 .....do ................ Osurus schauinsland .
alaeanthus hoodtli 497 .....do ................ Malacanthus parvipinnis.
ntennarius commer'80;;ii:::::::: :::::::::::::: 497 .......... Laysan ............... Antennarius eommersonn.
actylopterus orientalis•..•.................•... 498 ........... Honolnlu............. ~:r..~f~~~~l~~~~f~:.ientalls.alariaB cdentulus ............................... 499 .......... Laysan ...............
hyrrona agam ................................. 500 ........... Honolulu ............ ~hyrrona commeraonll.

~fcRs!o~j{!~~~.:::::::::::::::::::::::::::::::::
500 ........... Laysan ............... yxus paclflcus.
501 .......... Honolulu ............ MugU cephalus.

u ostoma chincnse ............................ 502 .......... Honolnlu8nd Laysan Aulostomus valenUni.
ellastes o"aliB • . . . .. ; ........................... 502 .......... Honolulu ............ Chromis ovalls.
Iyphidodon saxatills..........................• 502 ........... Honolulu and Laysan Abudefduf abdominalls.
lyphidodon (Paraglrphidodon) melas......... 502 .......... Laysan ............... Abudefduf sordidus.
ascyllus trlmaculatus .......................... 503 .......... Honolulu ............ Dascvllus alhlselia.
arve bilunulata ............................... 503 ........... .. ...do ................ Lepidaplois albotreuiatus.
hil nus radiatuB................................ 504 .......... .....do ................ Cheillnus diagrammus.
hillnus blmaculatus ........................... 504 .......... .....do ................ Chelllnus bimaculatus.
tethojullB albovittata .......................... 504 ........... .....do ................ 8tethojulls albovittata.
ovacula vanicolensis .......................... li04 ............ .....do ................ Novacullchthys treniurus.
ovacula {InliStiUS! pavo........... : ........... 505 'iv:li:::: .... ·.do ................ Inllstius pavoninus.
ovacula InlisUus nigra ...................... 505 .....do ................ Inilstius niger.

'ovacula IniisUus) tetrazona .......... ; ....... 505 .....do ................ Inlistlus pavoninus.
Julis duperrei ................................... 506 ............. Honolulu and Luysun Thalassoma duperrey.
ulls umbrostlgma ...... : ....................... 506 ........ aa •• .....do ................ Thalnssoma umbrostlgma.

Tulispurpureus ................................. 506 .......... .....do ................ 'l'halassomn f,urpureum.
nlis ruppellil .•.......•......................... 506 .......... Laysan ............... Thalassoma uscum.
ulis obscura ......... ',' ......................... 506 • ••••••• a. Honolulu and Luysan ThnlassomlV ballieul.
omphosus tricolor ............................. 506 Honolulu ............ Gomphosus tricolor.

gli'fo~~l~~::~~~:::::::::::::::::::::::::::::::
507 ::::::::::, .....do ................ gg~R~~:'~~~Ult.507 .V:2::::: I'Hoi~Yliiu '(iild iAiysan,oris multicolor ... : ............................. 50'1 Corls vennstll.

oris ulcherrima ......................•..•..... 507 .......... Honolulu............. Julis ulcherrima.

o
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Pishe.~ obtained at the Hauaiian Islands by Dr. Schauinsland in 1896 and 18.97-0ontinued.

Nominal species~---·_--- -~~~~-.Plate-~;;d
• figure. Locality. Prescnt identification.

gg~: ~~K~~~::;t1t~~~?:::::::::::::::::::::::::::::
Pseudosearus troschelli ..
Pseudosearus batavlenais ..
Pseudoscarus eumbuwenaia .
Callyodoll genistratus .
Callyodon splnidens ..
Platophrys pavo .
Platophrys pantherinus ..
Hemirhamphus pad-ficus .
Belone annulata ..
Belone platyura ...............................•.
Exoccetus braehypterus •. " " , .
Exceoetus bahiensis .
Exoeoetus neglectus '" .
Synodus varius ..
Albula glossodonta .
Elops 8llurus .
Ohanos ehanos .
Conger marginatus ..
Mllrreua flavimarginllta .

~~~::i~: ~~ii':a~~:::::::::: :::::::::::: :::::::: :::
Ballstes aeuleacus ......•........................
Balistes rectangulus .
Balistes (Melanichthys) buniva .
Ballstes (Parabahetes) ringens ..
Balfstes (Llnrusj aureolus .
Monacanthus sptlesoma.....•...................
Monacanthus pardalfs......•....................
Ostracion punetatus : .
Ostraeion dlaphanus ; "
Tetrodon margarltatus .
Tetrodon ClludoJaseiatUB ..
Dlodon maeulatus ..
Carcharlas (Prlonodon) gangetteus ..
Galeus vulgaris .
Aetobatls narinarl ..

507
508
508
508
509
509
509
510
511
511
512
512
512
012
512
518
518
518
514
514
514

515
516
617
517
517
517
517
517
517
517
517
518
518
518
519
519
519

III. 1 .. , Honolulu .
V.l do ..

LaY811n ..
Honolulu .

h~~~l~i~: ::::::::::::
.......... h"oi:~l~il;:::::::::::::
...............do ..

LaY811n ..
.......... Honolulu ..
.. Laysau ..
.......... Honolulu und Laysan
.......... Honolulu ..
...............do ..

:::::::::: ~~~~}~l~.~'.'~~.~~:~~~.
.: do ..
. do ..

.vi; 3:::: .~.~:~~.:::: :::::::::::
VI,I,2 .. Laysan ..

Honolulu .
Lsysan ..
Honolulu .
HonoluhrundLaysan ,

.......... LllY811U ..

.. do .

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

.......... Honolulu .

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

.......... Laysan and Hawafi , ..

.......... LllY811U ..
III.B do .

:::::::::: :::::~g::::::::::::::::
...............do .
...............do ..

Coris rosea,
Coris ballieui.
Callyodon troseheli.
CallYodon butaviensts.
Callyodon erythrodon.
Cryptotornus sp.
Cryptotomus sp,
Plutophrys sp.
Platophrys panthertnus.
Hyporhamphus pacltlcus.
Tylosurus glganteus.
Belone platyum,
Parexooeetus brachypterus.
Cypsllurus bahtensts,
Cypsll urus slm us.
Synodus varlus,
Albula vulpes.
Elops saurus,
Chanos onanos. .
Leptocephalus marginatus.
Gymnothorax stetndaebnerl, III

part.
Gymnothorax Iaysanus.
Ballstes vidua.
Balistapus aculeatus.
Balistapus rectangulus.
Mellchthys radula,
Melichthys radula.
Oanthtdermls aureolus,
Stephanolepis SpUOSOIDUS.
Cantherlnes saridwlehiensts.
Ostraelon Ientlgfnosum,
Lactorla galeodon.
Canthlgnster Iactator.
Canthigasterbitamtatus,
Diodon holaoanthus.
Carcharlas nestotes.
Galeus [aponteus.
Stoasodon narlnari.

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

Fishes recorded from the Hawaiian Islands by Henry w: Fowler in 1900.

Nominal species. Page Plate and
. figure. Present identification.

Leluranus semlclnetus .

~J~~~~~r:~~&~~~~~~.::::::::::::::::::::::::::::::::::::::::::::::::
Lycodontls aeutfrostrls .. .
Lycodontls kaupl ..
Lyeodontis pseudothyrsoidea , ..
Lycodontls parviln-anchialiB .
Echidna zonata ..
Echidna polyzona .

fr!~r~E~~t~~~~~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~: ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~ ~ ~ ~
Rhinoseopelus coruscans , ..
Hemlraznphus depauperstus .
Parexoccetus mesogaster .
Bxoecetus voutans .'.
Aulostomu8 ehtnensls .

494 'xviii,'iJ:: Leluranus semielnctus.
494 Myrlchthys magnlficus.
4\14 XVIII. 4.. Gymnothorax eurostns.
494 XYIIJ,5.. Eurymyctera aoutlrostrts.
494 XVIII, 6.. Gymnothorax undulatus,
494 .xviii,'i.. Gymnothorax undulatus,
494 Gymnothorax Inysanus,
495 XVIII. 2 .. Echidna zonata.
496 ................ Echidna sonata.
496 'xij(i:::: Elops saurus,
497 Anchovfa purpurea,
497 XIX. 2 .... Synodus varlus.
498 ................ Saurlda A'roclJls.
498 'xix:iJ:::: Oentrobranchus chrerocephalus.
499 Hemlramphns depauperatus,
500 ............. Parexoeretus braehypterus,
500 .............. Exoccetlls volltans.
500 . ........... Aulostomus valentinI.



FISBES OF BAW AllAN ISLANDS. 17

Fishes recorded from the Hawaiian Islands by Henry Tv. Fowler in 1900-Continued.

Present identification.Nominal species.
----------------------,-------,-_.---------------

Plate and
Page. figure.

--------------------1

~~~::;~a~~;';~e~oniE:::::::::::::::::::::::::::::::::::::::::::::::
Polydactylus pfeifferi ..
Myriprlstis murdjan •......................••..........••........ " .
Holocentrus dladema .
Holoeentrus diploxiphus ..
Trachurops crumenophthalmus , ..
Oaranx latus ..
Kulla malo .
Epinephelus mseoguttatus .

~(it~J~:~~~?~~~::::::: :::::::::::::::::::::::: ::: :::::: :::::::::::
Tetradrachmum trlmaculatum ..
Eupomacentrus nigricans .
Abudefduf sordidus .
Abudefduf sexfasclatus ......•.•..........•..................•.•.......
Abudefduf llmbatus .
Anampses ceeruleopunetatus.....••...•................................
Anam~sescuvier!. ..
Stetho ulls al bovlttata •.. '" ....................................•......
Stetho ulls axillarls : .
Macropharyngodon geoffroy!. .

¥~:s~gi::~~t;;:lf~~~B:::::::::::::::::::::::::::::::::::::::::::::::: :
Thalassoma hebraica : ..

[f.1fl::m··:--:::!::!:::!!--::::!HH
Cheillo inermls •......•.... , •......•................................•..
Scartichthys auritus .
Cryptotomus sandwicensis .
Scarus ovlceps ................•......•.................................
]'orcipiger longirostris •...............•....... ; _ " .
Chootodon mlllaris " ....•..................•.............. " .
Chootodon setlfer.......•...•.....•.................••..................
Chootodon bioeellatus .
Chootodon untmaeulatus .
Chootodon quadrlmaculutus .
Chootodon omatissimus .......•........................................
Chootodon tau-nlgrum .
Zanclus eornutus .
Monoceros unicornis ..
Teuthis triostegus : .

~~~~~t: f~~t~:~~iS:::::::::::::::::::::::::::::: ::::: :::::::::::::::::::
Teuthis achllles.••.........•.....................•.....................

~:ll::P::~~:ts:n'guiuil:::::::::::: ::::::::::::::::::::::::::::::::::::
CanthlSermis ocu1atus .
Cantherines sandwtehiensls ..
MOllacanthus spllosoma .

~~~~~~~~~r~:l~~:: ::::::: ::::::: :::: ::::: ::::::::: ::::::::::::::::::
Scbastopsis guamensls .....•..•...............................•.....•..
Sebastapistcs strongla .
Scorpoonopsis diabolus .
Caracanthus maculatus.. " •......................................•....
Oephalacanthus orientalis .
Eleotris fuscus •.....•...••...•.•......•.....••.........................
Gobius albopunetatus ..

~~:g~rg'~~ir~~~~:::::::::::::::::::::::::::::::::::::::::::::::::::
Remora albeseens •..............•..... , .•.....•......•................
Petrosklrtes fllamentosus .
Salarias edentulus •••.••.....•.•.••.•....••..•.•.....•........•......• ;

~:l:~: ~~j~f~~~::::::::::::::::::::::::::::::::::::::::::::::::::::::
Salarias brevis ..
Brotula toumsendi . . . . •. . . . . ••••. •. . . . . . •. . . . . . . •. . . . . . . . •. . . •. . . . . . . . . .
Antennarius commersonll .

500 .............. Mugll cephalus.
501 ............. Sphyroona commersonll.
501 .............. Polydactylus sexfllts,
501 ............. MyripriBtis murdjan.
501 ............... Holocentrus diadema.
501 ............. Holocentrus dtploxtphus,
501 ............. Trachurops erumenophtbalmn,
501 . ............. Carangus forsterl.
502 . .............. Kuhlia malo. •
502 . ............ Epinephelus ~uernus.
502 ............ ~sllusmicro on.
502 ............ onotaxls grandocuUs?
502 ............ Paracirrhites forsterl.
503 ............. Dasoyllus albisella
503 ............ Pomacentrus [enktnsi.
504 . ........... Abudefduf sordtdus.
504 . ............. Abudefduf abdomtnalis.
501 . ............ Abudefduf Imparlptnnls.e
506 ............. Anampses cuvter.
506 .............. Do.
508 ................ Stetho~ulisalbovittata,
508 .................... Stetho ulis axlllaris.
508 'Xsn::::: Macropharyngodon geottroy,
508 Hemipteronotus cope!.
510 ............ Thalassoma aneitense,
510 .............. Thalassoma duperrey.
510 .............. Thalassoma purpureum,
510 . ,.............. Gomphosus tricolor.
510 ............... .Gomphosus varlus,
510 .............. J ulis gaimard.
510 ......, ......... Coris aY!Ula.a
511 ............... JuUs ey ouxll.
511 . ........... Chelllo inermis.
511 ............... Seartiehthys saurltus.e
512 ............ Calotomus sandvieensls..
512, . ............ Callyodon oviceps.e
512 ............ Forciplger lonr.!rostris.
512 ............ Chootodon mll arls,
512 ......., ..... Chrotodon setlfer,
512 .............. Chootodon lunula.
512 .............. Chootodon unlmaeulatus,
512 ............... Chootodon quadrlmaculatus.
513 ........,.... Chootodon ornatlsslmus,
518 ................. Chootodon lunula.
513 ................. Zanclus eanescens,
513 ............. Acanthurus unieornls.
513 .................. Hepatus sandvtcensis.
513 ................ Hepatus guttatus,
513 ............. Hepatus matoides.
513 ............. HeRatus achilles,
514 .............. Ba Istes bursa.
514 .................

.~:~~~S~~;~nn~~~~s.514 .............
Cantherines Sl\n:fwiehlensls.514 ............

514 'XX:4::::: Stephanolepis spllosomus,
514 Spheroides florealta,
514 ............... Ranzania makua.
515 ............ Sebastopsis ke!lo~gi.
515 ............ Sebastaplates gi b 088.
515 'xX::fi::::: Scorpoonopsls glbbosa,
515 Oaracanthus muculatus,
516 .............. Oephalaeanthus ortentalls,
516 ............. Eleotris sandwieiensfs.
517 . ............... Mapo fuscus.
517 ............ Awaous stamlneus,
517 .............. Awaous gentvlttatus.
517 ............... Awaous stamlneus,
517 ................ Echeneis remora.
517 ................ Petroscirtes sp,u
517 ... '......... Salarlas edentulus,
517 ............ Alticus glbblfrons.
518 ............. Alticus vartolosus,
518 'XX::i::::: Altieus brevis.
518 Brotula multlclrratu.
519 ............ Antennarius eommcrsonll.

aProbabl)' not Hllwallan.

F. O. B. 1903-2
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By far the most important studies of the fishes of the Hawaiian Islands that had
been made previous to the present investigations were those carried on by Dr. Oliver
Peebles Jenkins. In the summer of 1889, Dr. Jenkins, then professor of biology in
De Pauw University, now professor of physiology in Stanford University, fitted out
an expedition to make collections of the fishes of the Hawaiian Islands. He was
accompanied by Mr. George C. Price, now associate professor of zoology in Stanford
University, and Mr. Oscar Vaught, then students of De Pauw University. The
expenses of the expedition were shared by De Pauw University, Indiana University,
and Dr. ;Jenkins himself, the former institution paying the major part. Several
weeks were spent at Honolulu by Dr. Jenkins and his students, and a brief trip was
made to Hilo, The collection obtained was vastly larger than any previously made,
and contained no fewer than 140 genera and 238 species, of which 7 genera and 78
species have been described by Dr. Jenkins as new. While engaged in studying his
own large collection, several smaller lots of Hawaiian fishes came into Doctor Jenkins's
hands, viz: Sixteen species of shore fishes obtained at Honolulu by the U. S. Fish
Commission Steamer Albatross in 1891 while making the Hawaiian cable survey; 18
species secured by Dr. Jordan at Honolulu in 1896, when the Albatross stopped at
that place while on the fur-seal investigation; a small collection made atHonolulu in
1898 by Dr. Thomas D. Wood, then of Stanford University; another small collection
obtained by Dr. Wood in 1899; a single example of Ranzania makua sent to Stan
ford University by Mr. C. B. Wilson, of Honolulu; a few species obtained at Hono
lulu by Dr. Jordan and Mr.•Iohn.O. Snyder when returning from their expedition to

.Japan in 1900; and lastly, a small collection made in 1900 at various places among
the Hawaiian Islands by Mr. Richard C. McGregor. These, added to the collections
made by Dr. Jenkins, make a total of 14:7 genera and 254 species, of which 7 genera
and 94 species were thought by Dr.•Jenkins to be new. Besides the 94 species
regarded as new, 62 other species were for the first time recorded from the Hawaiian
Islands, making a total of 155 species addedto the fish fauna, which up to that time
consisted of but 99 known species. Four papers have resulted from Dr. Jenkins's
studies of these colleetions-e-three preliminary (1895, 1900, and 1901), and a final
paper (1903), giving a full account of all the species represented. Following is a
list of the new species and new genera described in these various papers:

New species offishes from the Hawaiian Islands, in various collections, reported on by Dr. O. P. Jenkins.

NomlnaJ spccles. Page and flgurc. Type number. Present Identification.

~:a~'W~::l~~a:t~~f~~~.roy.
HaJichreres lao.
Julls lepomls,
Corls venusta,
Coris rosea,
ThaJassoUla duperrey.
Novacullchthys wood!.

Do. ,
Hemipteronotus umbrflatns,
Intistius pavonInus.
Iultsttus niger.
Cheillnns hexagonatus,
Anampses evermannl.
Calotornus irradians.
Callyodon brunneus.

WL ~&~~~
Ranzanta makua 779,Irontlsplece .. Runzantn makua. '

1900.
Macrophar)'ngodon aquiloJo......................... 46, fig. 1 6130 .
HaJichmres lridescens , '47, fig. 2 6131. ..
HaJichreres lao 48,fill'.3........... 6132 .
Corls Jepomls 48, IIgA 12141. .
Hemlcorls remedlus 49,fig. 5........... 6133 ..
Hemicorls keleiplonis '........... 61, fig. 6 ,...... 6049 , _•. _"
Thalassoma pyrrhovmetum 51, till'. 7 6133 ..
Novaeullehthys woodi............................... 52,fig. 8 6029 .
Novacullchthys cnfargyrens......................... 53, fig. 9 5984 .
HemlpteronotWl umbrilatus : 53,lIg.10 6135 .
Intlstlus leueozonus ~............. 54,fig. 11 6137 ..
lniistlus verater...................................... 55, fig. 12 5990 ..
Cheillnus zonurus 56. fig. 13 6134 .
Anampses evermanni. 57,lIg. 14 6136 .
Calotomus Irradlans 58,l\g.15 1214~ ..
Bcarus brunneus 59,fig.16 In39 : ..
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New species of fishesfrom the Ifawaiian Islands, in various collections, etc.-Continued.

Normal species. Page and figure. Type number. Present identltlcntlon.

----- ~"--

1900. L. S. Jr. U.M.

carus gilbert! ....................................... 59. flg, 17 .......... 6140............... Callyodon gilbertl.

g:~~: ~~~~~:::::::::::::::::::::::::::::::::::::::: 60.tlg. 18 .......... 6141............... Caltyodon paluca.
61.tlg.19 .......... 6142............... Cnllyodon uhula,

carus mluiatus...................................... 62,fig. 20 .......... 12144.............. Callyodon mtntatus,
seudoscarus jordani ••..••.....••••••..... " .•. , •.•. 68.flg.21 .......... 12148.............. Callyodon lordani.
scudocheillnus octotronla .......................... 64,.flg.22 .......... 612'~............... Pseudochc linus octotmnla.

1901. U.S.N.,}!.
phyreena helleri .................................... 887,fig.1 .......... 49692 .............. Sphyrrena heller!.
phyrama snodgrassi ................................ 888.tlg.2 .......... 49698.............. Sphyrrena commersonli.
nthlas fusclplnnls .................................. S89.tlg.8 .......... 49695 .............. Pseudauthias ruscipinnis.
phareus tlavivultns ................................ S90.flg.4 .......... 49691.............. Aphareus tlavlvultus.
upomacentrus mnrgtnutus ......................... S91,flg.5 .......... 49700.............. Pomacentrus jenkinsi.
hromis vel ox ............•...•.......•.............. S9S.flg.6 .......... 49698•...•.•...•..• Chromis ovalis.
hretodon mall telllger............................... 894,tlg.7 .......... 49699••.•..•.•.•.•• Chretodon miliaris.
hretodon sphcnospUns.............................. 895,fig.8 •..•...... 49705.............. Chretodon unlmaeulutus.
straclon camnrum.................................. 896,fig.9 .......... 49697.............. Ostraclon sebre.
voldes latifrons .................................... S98,flg.10 ......•.. 49696 .............. Tetraodon Iaerymatus.
ropidlchthys lltctalor............................... 899.fig.n ......... 49703 .............. Canthfgaster /;,ctnlor.
umycterias b trentatus ............................. 400.fig.12 ......... 49702.............. Canthlgaster itreniatus.
corprenopsls cacopsls ..... ; ......................... 401.figs. 18 and 14. 49690....•. , ....... scorprellogsis cacops!s.
arapercls pterostlgma .............................. 402.flg. 15 •..••..•• 49701............ :. Osurns sc aulnslnndll.
rotula marginalis .••.............•.........•..•.••• 403,fig. 16 ......... 49694.......... : ... Brotula marginalis.

1908.
asyat!s hawalensls ................................. 420.1'1.1 .......... .. .. .... .. .... .... . .... .... ~ ...... ~ Dasyatis hawailensls.
asyatra SClera•..•.•.......••......•..........•...... 421.1'1.1 .......... . .................... Dasyatls sclera.
ongrellus bowersi. .................................. 422.flg.1. ......... 50689.............. CongreUus bowers!.
icrodonophis macgregori .......•..•....•......•... 422.fig.2 .......... 50721.............. M!crodonophls macgregorl.

~~~~: k"~B~a::::::::::::::::::::::::::::::::::::::
423.flg.3 .......... 50680.............. Murrena kalium.
424.fig. 4 ..•....... 50684 .............. Murrena kallure.

ymnothorax lencostlctns........................... 4'l5.fig. 5 .......... 50681.............. Gymnothorax leucostictus.
ymnorhorax graciltonudu.......................... 426,fif' 6 .......... 50679.............. Gymnothorax.graellieauda,
yrnnothorax thalassopterus .•.........•............ 427.P.II ......... 50619.............. Gymnothorax fluvlmarglnu-

tus,
ymnothorax leucacmc ............ , .....•.•.•...... 427,fig. 7 .. : ....... 00682.............. Gymn'lthorax petelll.
ymnothorax ercodes .......................... " ... 428.flg.8 .......... 50348............... Gymnothorax ercodcs.
chldna Ieihala ..................................... 428.fig.9 .......... 50844.............. Echidna leihala.
hidna vtneta ...................................... 429,fig.10 ......... li0687 .............. Echidna zonata,

Echidna obseura..................................... 480.fig.1l ......... 50686 .............. Echidna obsoura,
ehidna psallon •...•.... , ................•....• , .... 431.fi~.12......... 50685.............. Echidna psallon.

, psllurus atrislfnis ................................. 436.1' •III ........ 50713.............. Cypsilurus atrlslf,nis.
yriy,rlstis seale .................................... 489,tlg.13 ......... 50703.............. Myrly,ristls seale.

erio a sparna .................................. , .... 442.ti~.14......... 50845.............. Serlo a sparna.
ecapterus eanonoldes .............................. 442.1' .IV......... 50846.............. Decapterus ptnnulutus.
arangns hipf,0ldes.................................. 448.fig. 15 ......... 50710.............. Oarangus l~nobllis.
arangus rha dotus ................................. 444,fig.16 ......... 50711 .............. Oarnugus r abdotus,
arangus polltus..................................... 445.fig. 17 ......... 50709.............. Carangus polltus,
owleria brachygrammus ........................... 447.fig.18 ......... 50699.............. Foa braehygramma.
pogon menesemus ................................. 449,fig. 19 .•..•••.• 50700.............. Amia menesemus,

'rlacanthus mceki .................................. 450,fig.20 ......... 50347.............. Prlaeanthus meekl.
tellscus marshi ......•............•.••..•..••....... 452,fig.21 ......... 50714 .............. Etelis marshi.
seudupeneus porphyreus •..•.......•...•..••..• , ..• 454.fig.22 ......... 50705.............. l'seudupeneus porphyreus.
hromis elaphrus ...•.•.• : .....•••...••..... : ...•.... 457,fig.23 ......... 50108.............. Chromis elaphrus,
alotomus eyelurus .................................. 465,fig. 24••.•.•.•. 50849 .............. Calotomus cyclurns.
alotomus snyderl ••..•....................••..•••••• 467.Ilg. 25 ......... 50850.............. Calotomus snydcri.
carldea zonareha •••••••....••...••.••.•.....•.•••.. 468.fig.26 ......... 50851.•.....•..••.. Scarldea zonareha,
caridea balla ....................................... 469.fig. 27 ......... 50852.............. Scaridea balta.
euthls leucopareius •.••.•.......•..•.•....•••...••• 476.fig.28 ......... 50712.............. Hepatns leucoparlJlus.

'feuthis umbra....................................... 477................ 50841.............. Hepatus umbra,
Teuthts gUntheri .................................. ;. 477.fig.29 ......... 50842.............. Hepatus guntherl.

canthurus lnclplens................................ 480,llg.80 ......... 50707.............. Acanthurus inciplcns.
Calli!Janthus metoposo~hron ........................ 481.fig. 81. ........ 50706.............. Call1eanthus metoposophron,

roptdlchthys oahuens s.... : ....................... 485,fig.82 ...•..... 50690.............. Canthigaster oahueusis.
ropldtchthys epilamprus ........ , .................. 485,flg.33 ......... 50853.............. cantmgaster ggllamprus.
etorla galeodon ••..••••••...••••..••••......•.••... 487,llg.34 ......... 50717 ..... , ........ Lactoria gale on.

Dlodon nudifrons.................................... 488,fig.35 ......... 50854 .............. Diodon nudlfrons.
Cirrhltoidea blmacula ............................... 489,fig.36 ••••..•.. 50702•.....•••...•. Cirrhltoldca blmneule.

ebastopsls ke))oMi ................................. 'l92,fig.37 ......... 50694 .............. Sebastopsls ke))O~1.
Sebastaplstes coral Icola ............................. 493.fig.88 ......... 50691.............. Sebastaplstes cora leola.

ebastaplstes conlorla ............................... 495.fig.39 ......... 50698.............. Sebastaplstes eonlorta.
ebaslaplHtcs galactacma ••...•..••• , ..•.••.....•••.. 496.fig.40 ......... 50692.............. Scbastaplstes galactacma.

Dendrochlrlls chloreus............................... 498.fig.41 ......... 50701.............. Dendrochirus chloreus.
Evlota cJ.iphanes .................................... 501,fig.42 ......... 50720.............. Evlota ctPbanes.
Chlamy es Illtlceps .••••• , ••.•...........•.......•... 508,flg.48 ......... 50716.............. Chi amy es latlceps.

ohlone))us lonchotus ............................... 503.fig. 44......... 50698.............. OxyurlChtltvs lonchotlls.
nypnias ollgolepis.................................. 504,llg.45 ......... 50715.............. Enypnlas oll~Ole)lIH.
rlpteryglon atriceps •••••••••••••••••..•.•.•.••.••.. 505.fig. 46 ......... 50719.............. Ennearhtcryg us atrlceps.

~t:~f~: ~~fJ:~,j::::::::::: ::::: :::::::::: :'.::::::::::
506,fig.47 ......... 50697.............. Scartlc thys zebra.
508.fig.48 ......... 50696.............. Alticlls gibblfrons•.

Salarias rllt.ilus ...................................... 509.fig. 49 •.••••••. 50695.............. Allicus glbblfronH.
Aspidontu8 brunneolns.......................... ···. 510.fig. 50 •.•....•• 50718.............. Enchelyurus atcr.

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

TYlbe
Nominal species. Page. FIgure. Dum er, Identification.Bishop

Museum.

-----

~~~~~~f~g~hl;,.e~t~~o::::::::::::::::::::::::::::::::::::::::::::::::: 3 1 481 Epincphelus quernus.
I) 2 611 Novacullchthys woodl.

Serrnnus brighami ..................................................... 7 3 620 Apsllus brlghami,
Bulfstes jU8colineatus .................................................. 9 4 664 Baltstes fuscollneatns.
Scorpeenopals cocopsls ................................................. 11 5 Scorprenopsis caco~sis.
Monacenthus albopunctatu8.... ... ................... ................. . is 6 667 St.eph an o l epfs a bopunc-

tatus,
Thalassoma berendti , .................................................. 15 7 681 Thalassoma purpurcum.

.

INVESTIGATIONS BY THE U. S. FISH COMMISSION IN 1901-2.

The foregoing is 11 brief summary of the ichthyological work that had been done
on the Hawaiian fauna previous to 1901. In that year the U. S. Fish Commission
undertook a somewhat comprehensive investigation and study of the aquatic resources
of the Islands. The plan adopted contemplated field investigations extending over
twoseasons, the first (1901) to be devoted to the shore fishes and the fresh-water
species, and the second (1902) to be given primarily to the deeper water fauna.

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

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

In March, 1902, the Fish Commission steamer Albatross was sent to the Hawaiian
Islands to continue the investigations by paying special attention to the deeper-water
fauna. The vessel was in command of Capt. Chauncey Thomas, U. S. Navy, and the
scientific staff consisted of Dr. Charles H. Gilbert, Stanford University; Dr. Charles
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C. Nutting, University of Iowa; Mr. Fred. M. Chamberlain, assistant naturalist,
and Mr. A. B. Alexander, fishery expert, steamer Albatross; Prof. John O. Snyder
and Mr. .Walter K. Fisher, Stanford University. The Albatross devoted the entire
spring and summer to the investigations, running many lines of dredgings, develop
ing fishing banks about the islands, and collecting in favorable localities, including
Laysan, Bird, and Necker islands, some 800 miles to the northwest: The vessel
returned to San Francisco September 1.

The collections made during the investigations carried on during these two sea
sons are doubtless the largest and most important ever made in the Pacific. They
embrace many thousand specimens of fishes and even' greater numbers of crustaceans,
mollusks, and other invertebrates. The various groups have been assigned to special
ists for study, and a number of reports have already been received. The early pub
lication of all in the Bulletin of this Commission is contemplated. Those so far issued
include a general report by the present writers (1902), a statistical report by John N.
Cobb (1902), two papers giving descriptions of new genera and species (1903) by the
present writers, a report on the shore fishes collected by the Albatross, by John O.
Snyder (1904), several papers on the birds of Laysan Island, by Walter K. Fisher
(1903) and Dr. C. C. Nutting (1903), and a short paper by Jordan and Snyder (1904)
on a small collection sent in by Mr. Max Schlemmer, fromLaysan Island; also a short
paper by Henry W. Fowler (1904), containing references to a number of Hawaiian
fishes and descriptions of a few species thought by him to be new.

The preparation of the final report on the immense collection of fishes has
involved an enormous amount of work, including a critical examination and study of
all literature pertaining directly or indirectly to the ichthyology of the Pacific.
Not only were the thousands of specimens of the Hawaiian collections examined
critically and the characters of each carefully determined and tabulated, but advantage
was taken of the possession of the very large collection of fishes made in Samoa in
1902 by Doctor Jordan. The study of that collection has thrown much light on
many questions previously obscure and has contributed greatly toward a proper
understanding of the Hawaiian fish-fauna. Similar use was made of the very exten
sive collections made by Jordan and Snyderin Japan in 1900.

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

Fishes from the Hawaiian Islands previously described by the present writers.

Oaroharias phorcys.
Microdonophis Iowlerl.
Murrena kaflure.
Gymnothorax vinolentus (=Enchely-

nassa vinolentus),
Gymnothorax steindnehnerl,
Gymnothorax gcldsboroughi.
Gymnothornx hilonls,
Echidna zonopbma.
Rhinoscopelus oceuntcus.
Hippocampus fisheri.
Hippocampus hllonis.
Atherina Insularum,
Myripristis berndti.
Myripristls chryseres.
Myripristis argyromus,
Myripristls symmetrtcus,
Fiammeo scythrops.
Holoccntrus xanthcrythrus.
Holoccntrus ensifer,
Carangus elueate.
Pi ken aurora.

Anthias' kelloggL
Apogonichthys waikik!.
Apogon snyderl.
Fowlerla, new genus,
Priacanthus nlnlaun.

. Bowersia, new genus.
Bowersia vlolescens.
Bowersia ulnula,
EtcHs evurus.
Sectator ·azureus.
Mul loides flummeus,
Pseudupeneus chrysonemus,
Upeneus arge.
AbudcfduI sindon is.
Pomacentrus jenkinsi.
Lepiduplols strophodes.
Verrlculus, new genus.
Verrleulus sangulnous.
Pseudochetlinns evanldus,
Hernlpteronotus baldwini.
Xyrichthys nlveilatus.

scurus jenkins!.
Searus Inulu,
Scams borhorus.
Teuthis atramentatus,
Pachynathus nycteris.
Lagocephalus oeennicus,
Ostracion onhuensls,
Pterols sphex.
Seorpsenopsls catocnla,
Dendrochirus hudsoni,
Quisqulllus, new genus,
Quisquilius eugenius,
Gnatholepis knightl.
Goblopterus furclmen.
Vitraria, new genus.
Vltraria clurcscens.
Osurus, new genus.
Jordunieus urnbrati lis.
Engyprosopon hn wallensis.
Engyprosopon nrcnieolu.
Antennarlus drombus.

In a paper by Jordan and Fowler on Japanese fishes (1902) the present writers.
describe as new Antigonia steindaohmeri, basing the description on specimens taken
at Hilo, Hawaii. .

In 1903 (Jordan and Evermann 1903a) one new genus (Iracu}~dus) and two new
species (Tropidichthys pseqma and Iraoundu» sigmj'el') were described.

Snyder (1904) gives a list of 227 shore species obtained by the Albatross among
the Hawaiian Islands during the investigations of 1902. Of these, 25 species and 2
genera were thought by him to be new. The new names are as follows:
Veternio, new genus of Leptocephalldoo.
Colly bus, new genus of Bramidse.
Carcharias Insularum,
Carehnrlas nesiotes.
Vcternio verrens.
Bphngubranchus fillvlcaudus,
Calleehelys luteus.
Moringua hawallensls.
Gymnothorax nuttlugl.

Gymnothorax bcrndtl.
Gymnothorax mucifer.
Gymnothorn.x xanthostomus,
Gymnothorax Wllilllum
Uropteryglus leucurus.
Exonantesgllbcrtl.
Carungus chcllio.
Carangoides ajax,
Collybns drachme.

Apogon erythrinus.
Cirrhllabms [ordanl,
Pseudojulis ceraslna,
Hemipteronotns jcnkins!.
Chretodon oornltieolu.
Holacnnthus flsherl.
Rtcphanolepis priecL
Antcnnarius nexllis.
Antcnnarius duescus.

A short paper by Jordan and Snyder (1904) lists the specimens received from
Mr. Max Schlemmer, Mr. E. L. Berndt, and Mr. H. W. Henshaw, recording 37
species, of which 4 (Braoliys07nopliislui1i8liawi, Ariomma lurida, Lactoria sohlemmeri,
and Antennarius laysanius) are described as new. In a later paper the same authors
describe, also as new, Amia euermanni; from Honolulu.

In a paper by Fowler (1904) are recorded 3 species of fishes collected by Dr.
J. K. Townsend at the Hawaiian Islands many years ago and now contained in the
Museum of the Philadelphia Academy, one of them i Holooentrus g1'aoitispinis) being
described as new. Mention is also made of a number of other Hawaiian species,
examples of which were donated to the Philadelphia Academy by the Fish Commis
sion, all duplicate specimens of species upon which the present writers had not yet
reported.
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In the present report on the fishes of the Hawaiian Islands we have included
not only the Hawaiian Islands proper, but Laysan and the other small islands known
as the Leeward Islands, which extend some 800 miles northwestward from the main
group; we also include -Iohnston Island, lying about the same distance southwest
from Hawaii. The region thus limited constitutes a definite faunistic unit, the
species being largely distinct from those of the South Seas.

Following is a list in chronologie order of all the nominal species of fishes that have
been described from the Hawaiian Islands. In this tabular statement are given
(1) the name under which each species was described and the authority for it, (2) the
present identification, (3) the type locality, and (4) the year when the description was
published. Names not now tenable are in italics. From this table it appears that
a total of 355 species have been described from Hawaiian type localities. Of this
number 78 are now regarded as synonyms, which leaves 277 tenable species orig
inally described from the Hawaiian Islands. Adding to these 168 species known
to occur at those islands, but originally described from elsewhere, a total of 447
species is obtained, constituting the known fish-fauna of that group, exclusive of the
deep-sea fishes described by Doctor Gilbert in Section II of this work.

Complete list of fishes described ([S 1WW from the Hauiaiian. Islands.

Nominal species, Present identification. Type locality. Year.

Ohmtodon longirostris Broussonet .
Salarlas gibbifrons Quoy & Gaimurd __ .
Tetmodon Iecrymatus QUoy &. Guimnrd ••.••....
Baltstes sandwlehensis Quoy & Gaimard .
Chretodon millarls Quoy & Galmard .
Xyrlchthys lceluse QilOY & Gnlmnrd .
Chelllnus SillllOSltS Quoy & Gaimurd ....••.......
J ulis gaimard Quoy & Guimard .
Julis duperrey Quoy & Gatmnrd .
Anampses euvier Quoy & Galrnard .
Gomphosus tricolor QUoy & Gaimard .
Gomphosus pectoralis Quoy & Gaimnrd .
Julfs geoll'roy Quoy & Galmard .
Julls balteatll" Quoy & Gairnard ..
Julls uxlllaris Quoy & Gaimard .
Mullus multlfasclatus QUoy & Galnmrd .
Saurus variegatlls QUoy & Galmard .
Saurus ~mcillsQuoy & Galmard .
Chretodon tUllulatus Quoy & Gaimard ..
Balistes allglttosltS Quoy & Galmard •............
Glyphisodon nbdomlnulis Quoy & Gal murd .
Pomacentrus niqricans QUoy & Gnlmard .
Acanthurus flavescens Bennett .
Acanthurus strlgosus Bennett •..................
Blennlus marrnorntus Bennett .
Blennlus sordidus Bennett ..
Cirrhltesfaselatits Hennett .
Searus dublus Bennett .
Scorprena asperella Bennett ....•................
Serranus myrlaster Cuvler & Valenciennes .
Clrrhltes mae'l!osus Bennett .
Julls flavovlttatus Bennett .
Julls greenovll Bennett .
Chmtodon fremblli Bennett .......•.............
Chretodon ornatits Gray ..
Chretodon quadrtmnculatus Gray .
Holoounthus areuatus Gray .
Acanthurus nlgroris Ouvier & Valenciennes .
Callyodon sandvtcensts Cuvier & Valenclenues ,
Xyrlchthys pavontnus Cuvler & Valenciennes ..
Scarus bennettl Cuvler & Valenciennes .

~~i~I~~~~~~~~~~i1~re~X~:re~~re~~es:::::::::
Xyrlchthys mierotepidotus Cuvler & Valenel·

ennes.

Forelplger longlrostris Bandwlch Islands : ..
Entomacrodus glbbifrons do ..
Tetrnodon Iacrymntus , do ..
Onutherlnes sandwtohensts do ..
Chretodon mUlaris do ..
Cy~oluteslecll\se.................... Hnwal! ..
Chetltnus trllobatus Bandwieh Islunds .
Julls galmard do ~ .
'I'halassomn duperrey do .
Anampses envier 1 Maul .
Gomphosus tricolor do .
Gomphosus varlus.................... Maui; Hawuit ..
MncrofharyngOdOn geoffroy do ..
Stetho ulls nlbovlttatu do .
Stetho ulls axillurts Hawailan Islands ..
Pseudupeneus multlinsciatus Oahu; Maul .
Synodus vnrtus .. Maul ..
Saurlda gracilis ~ .. . .. .. .. Snndwieh Islands ..
Ohtetodon lunula do ..
Cnnthldermis angulosus do : .
Abudefduf abdomtuulls do .
Pomaeentrus jenkins!. do ..
zebrasomu flavesoens Oahu .
Ctenochretus strigosus Honolulu .
Altieusmarmorntns Oahu ..
Blennlussordldus Sandwich Islands .
Paraeirrhttes cinctus................. Oahu ..
Callyodon dublus do ..
Sebastaplstes asperella Sandwich Islands .
Cephalopholis argus do : .
Clrrhitus mnrmorntus do .
Julis flavovlttata do .
Julis greenovi! do .
Ohmtodon fremblii do .
Chretodon ornatissimus clo .
Chretoclon qundrtmaoulutus do .
Holocanthusareuatus do .
Hepatus elongutus do ..
Calotomus sandvteensin ; do ..
Inlistlus pavontnus do ..
Callyodon bennett!. do ..
Julis eydouxll. do ..
Callyoi!on formosus do .
Cymolutes lecluse Owhyec (Hawail) .

1;82
1824
1824
1824

'1824
1824
1824
1824
1824
1824
1824
1824
1824
1824
1824
1824
1824
1824
1824
1824
1824
1824
1828
1828
1828
1828
1828
1828
1828
1828
1829
1829
1829
1829
1831
1831
1831
1835
1839
1839
1839
1839
1839
1839
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Complete list offishe» described as newfrom the Hawaiian Islands-Continued.

Nominal species. Present identification. Type locality. Year.

1839
1839
1889
184"1
1841
1841
1841
1841
1841
1841
1841
1841
1846
1846

i~
1858
1860
1860
186p'
1860
1860
1860
1860
1862
1862
186{\
1863
1864
1864
1864
1864
1800
186)\
1868
1870
1871
1871
1874
1875
187p
1875
1875
187.5
1875
1975
1876
1875
187fi
1875
187fi
1875

1875

1875
1875
1875
1875
1876

Cantblgaster valentini do ..

Echidna Icihala do .
Abudefdn! imparlpennis do '"
Chtenomngil chllptnJl do .
Brotula mlliticlrrlita do: ..
Cymolutes Icclnse do ..

Cbellinus blmaculatus Cuvler & Valenciennes .. Cheilinns bimacnlatus Ouarourou (Honolulu)..... 1839
Monacanthus spilosoma Lay & Bennctt. "... Btephanolepts sptlosomus Hawaiian Islands abo u t 1839

Oahu.
Ophlsurus semicinctus Lay & Bennett........... Leiuranus semicinctus Oahu .
Hemiramphus depauperatus Lay & Bennett.... Hemiramphns depauperatus..•...........do ...•............•.....
Julisbifer Lay & Bennett...... Novaeulichtbys tsenturus do :.: ~ .
Caranx pinnulatUB Eydollx & Souleyet ••......•. Decapterus plnnulatus...... Hawaiian Islands .
Caranx stellatus Eydoux & Souleyet :.. . . Caranl\'us melampygus , '" do " .
MugU chaptali Eydoux & Souleyet onamomugtl chaptali do .
Gobius stamtneus Eydoux & SOuleyet........... Awaous stamineus .•.......•......... Sandwich Islands •.........
Chironectes re!ieulatusEydoux & soulevet Antennarlus blglbbus do .
Chlronectes leprosus Eydoux & Souleyet Antennarlus Ieprosus do .
Murrena valeneiennii Eydoux & Bouleyet Gymnothorax undulatus do .
Saurus limbatus Eydoux & Souleyet •.....••..... Trachinocephalus myops............. Hawaii .
Conger marglnatus Valenciennes............... Leptocephalus marglnatus Sandwich Islands .
Chanos eyprineUa Cuvler & Valenciennes....... Chanos ehanos .".......... Honolulu .
Belone carinata Cuvier & Valenciennes Belone platyura, •..•• Hawaiian Islands .
Exocretus simus Cuvler& Valenciennes......... Cypsflurus slmus do ; .
Solenostomus cyanopterum Bleekera............ Solenostomus cyanopterus........... Hawaii., .
Gonlobatus meleagris Agassiz stossodon narlnarl... Hawaiian Islands .
Clrrhites cinctus GUnther Paraclrrhltes cinctus Sandwich Islands .
Sicydium stimpsoni GI1l......................... Sicydium stlmpsonl •........• :....... Hilo, Hawaii .
Sicyol\'aster concolor Gill "....................... Lentipes concoIor do .
Plsoodonophis magnifica Abbott................ Myrlcbthys magnificns............... Huwallan Islands .
Murrenll.acutlrostrls Abbott..................... Eurymyctera ncutlrostrls do .
Thyrsoidea kaupii AbbOtt........................ Gymnothorax undulutus do .
Thyrsoldea eurosta Abbott Gyrnnothorax eurostus do '" .
Clrrhltcs allernatus Gill.......................... Clrrhitus marmoratus do .
Dascyllus albiscllaGilI Dascyllns albtsella Sandwich Islands .
Julls ornat!ssimus Garrett....................... Hallchreres ornatissimus do ..............•.....•.
Chretodon multicinctus Garrett................... Chtetodon punctatofasclatus do ..............•.....•.
Chellodactylns vlttatus Garrett , Chellodactylns"vittatus Huwallun Islands ..
Apogon roacullferns Gnnett Amia mnculffera do .
Scorptena parviplnnis Garrett . . .. .. . . . Sebaatopsis parvlplnnis do _ .
Creni1abrus modestus Garrett .••.•.....• , . • . . Lepidaplois modestus . . . .. . . .. . . . . . .. Sandwlch Islands .
Exocretus rostratus Giinther ;........ Evolantla rostratu.; •.......... , do .
Chironectes rubroluscus Garrett................. Antennarius rubrofuseus do .
Chironectes niger Garrctt........................ Antennarius commersonl do .
Diodon maculatus Giinther Dtodon holacanthus do ..
Perlstedion engyceros Giinther Perlstedion engyceros do ..
Tctrodon ftoreaiis Cope .spheroides fiorealis Hawallnn Islands ..•.....•.
Tren!anotus garrett! Giinther ..•.•.......... . Trenianotus garretti •.•.....•........ Sand wich Islands ..•.... '"
Scorprena ballleui Sauvage...................... Sebastapistes ballleui do .
Cottusjilamentosus Sauvage Gymnoeentnus Intemedius e , do ..
Goblus liomo~lanus Vaillant & Sauvage Maposoporator do ..
Eleotrls sandwicensis Vaillant & Sauvage....... Eleotris saudwichensls.............•. 1 ,do .
Salarias zebra Val1lant & Sauvage............... Alticus zebra 1 do .
Congrogadus marglnat!!s Valliant & Sauvagc... Congrogadus marginaLs do ..
Acsnthurus vlrgatus Valliant & Sauvage Zebrasoma ftavescens do ..
Malacanthns parvipinnls Vaillnnt& Sauvage Malacanthns parvlpinnls do .
Julis ballleui Valliant & Sauvage '" Thalassoma balllenL do .....•................
Coris venusta Valliant & Sauvage Corls venusta do ..
Coris ballieul Vaillant & Sauvagc Coris ballieul. do .
Coris (Hemicoris) Tasca Valliant & Sauvage Coris rosca do ..
Tctraodon (Anosmlus) jauthlnus Vaillant & Canthlgaster janthinus ., do ..

Sauvage.
Tetraodon (Anosmius) eornatusValllant & Sau-

P~~!l~PhIS tritor Valliant & Sauvagc .
Glypbisodon Imparlpennis Sauvage .
MugU tricliilus Vaillant & Sauvage ....•.........
Brotula multicirrata Valliant & Sauvalote .
Novacula (Novacula) 1IlicrolCJiis Valliant &

Sauvage.

~~~~~0~1~r~g~~:;;~ldva;r~nS<;;nd;'ken8i8'Siein:' ~~~lJ:: :~~~o~~~.:::::::::::::::::::: :::: :~g :::::::::::::::::::::: m~
daclmer.

Acanthurus triostegus,var.sandvlceu.qlsGiinther Hepatus sandvlcensls Honolulu Harbor, Oahn.... 1877
Slcydlum albotreniatum Giinthcr Sicydlum albotlenIILtns Sandwich Islands •......•.. 1877
?v[yxus (Neomyxus) selateri Stelndaclmer Chtenomugil chaptali Hawaiian Islands "...... 1878
Scarus (ScaTus) perspic}llatysSteindll.chncr Callyodon persplcillatus .; Sandwich Islands ......•... 187Q
DoryichthYs pleurotle\lla Guntber............... Doryrhamphus plenrotrenm.......... Off Honolulu............... 1880
Lentipcs seminudus Gunthcr.................... Lent!pes seminudus ~ r. Honolulu................... 1880
Gobius 8andvicensis Giinther MallOfnscus do 18[l()
Julls obscura Giinther 'fbalassoma ba1Jlenl. do 1880
Slcydlnm nigrescens Giinther. . . . .. . .. . . . .. . Sicydium stimpsoni " .. Hawaii..................... 1880
Trygon lata Garman Dssyatislata Sandwich Islands 1880
Anampses godeffroy I Giinther Anampses godeffroyl do 1881
Julis clep81Jdralis Smith & Swain Thalassoma dnperrey Johnston Island. 1882
Julls1Jerticalis Smith & Swain Thalassoma ballleul. do. ..•••..•••.•......... 1882

aIt Is doubtfullf this species really came from HawaiI.
bA Japanese species never seen at Hawall. ChretodonImmcralis GUnther, Biennius bTevlpinnis GUnther (=HypsoblenntuB

brevlpinnis), and Arius dasycephalus GUnther are.Mexican species wrongly credited to Hawaii by Dr. GlJ~ther.
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Complete list offishes described as new from the Hawaii:m Islands-Continued.

Nominal species. Presen t Identification. Type locality. Year.

Mucrourus gibber Gilbert & Cramcr .
Hymenoeephalus antreeus Gllbcrt & Cramer ..

Trachonurns sentipcl1ls Gilbert & Cramer ..
Chaltnura ctenomelas Gilbert & Cramer .

Congermurrena ooquorea Gilbert & Cramer...... Congrellus eequoreus •..............•.
Prornylluntor alcockl Gilbert & Cramer Promyllantor alcockl ..
Chloropthalmusprorldens Gilbert & Cramer.... Chloropthalrnus prorldens •..........

Dlaphus urolumpus Gilbert & Cramer : Diaphus urolampus .

Diaphus chrysorhynchus Gilbert & Cramer, Dlaphus ehrysorhynehus ..

Ophlchtbys stypurus Smith & Swain.....•.......
Upeneus preorbltalis Smith & Swain .
Upeneus veliJer Smith & Swain , ..
Moronopsis sandvieensiB Stelndachner :
Branchfostoma pelagleum Gtinther ......•......
Myrlprlstls pillwaxi;;teindachner ..
Ranzania makua Jenkins ..

1882
1882
1882
1887
1888
1893
1895

1897

1897

1897

1897

1897
1897
1897

1897

1897

1897
1897

1897
1897
1897
1897

1897
1897

1897

1897
1897

1897
1897

1897

1900
1900
1900
1900
1900
1900
1900
1900
1900
1900
1900
1900
1900
1900
1900
1900
1900
1900
1900
1900
1900
1900
1900
1900
1900
1900
1900
1900
1900
1900
1900
1900
1900
1900
1900
1900
1900
1901
1901
1901

Macrourus ootenes Gilbert & Qramer............ Mnorourus ectenes ................•...
Macrourus proplnquus Gilbert & Cramer........ Maerourus propinquus .

Macrourus holocentrus Gilbert & Cramer :... Macrourus holocentrus .

Argyripnus ephippiatus Gilbert & Cramer....... Argyrlpnus ephlppiatus ........•.....
Scorprena remlgera Gilbert & Cramer.. .. .. .. Setarches remiger .
Ccelorhynchus gIadius Gilbert & Cramer........ Crelorhynchus gladlus .
Ccelocephalus aelpenseriuus Gilbert & Cramer .. Matcocephalus acipenserinus .....•..

Myrlchthys stypurus................. Johnston Island .
Pseudupeneus preorbltalis do .
Pseudupeneus multitasclatus do .
Kuhlla malo ~ Sandwich Islands .
Amphloxldcs pelaglcus Lat. 23° 3' N. Long. 156°6' W.
Ostichthys plllwaxl........ Honolulu, , .
Rnnzanta makua •• •• • •• • • . .•. • • . • • • .. Pearl Harbor, near Hono-

lulu.
Melanoatoma argyreum Gilbert & Cramer Synagrops argyrea Albatross stations 3472and

3476.
Malthopsis mitrlger Gilbert & Cramer Malthopsls mltrlgera Albntrossstations3467,3472,

and 3476.
Pelecanichthvs crnmcnalls Gilbert & Cramer... Pelecanlchthys crumenalls Albatross stations 3472and

3476.
Perlstedion hians Gilbert & Cramer Perlstedlon hlans Albatrossstations3470, 3472,

and 3476.
Albatross station 3474 .
Albatross station 3472 .
Albatross stations 3475and

3476.
Albatross stations 3467 and

3472.
Albatross station 236 (sur-

face tow net). •
Myctophnm fibulatum Gilbert & Cramer........ Myctophum flbulatum .••.•..•..••.•• Albatross station 3467 .
Dasyscopelus prlstilepls Gilbcrt & Cramer Dasyscopelus prlstllepls Albatross station 286 (snr-

face tow net).
Albatross station 3472 .
Albatross stntlon3476 .
Albatross station 3472 .
Albatross station 3470 and

3476.
Albatross station 3473 .
Al batross station 3473 aud

3475.
Albatross stanons 3474and

3475.
Macrourus gibber do ..
Hymenocephalus antrreus............ Albatross stlttlons3467, 3470,

3471,and 3476.
Trachonurus sentipellls.............. Albatross station 3474.......
Challnura ctenomelas................ Albatross stations 3470 and

3472.
Optonurus atherodon Gilbert & Cramer Optonurus atherodon Albatross s.tatlons3470, 3471,

3474,3475,and 3476.
Brotula multieirrata ........•...•.... Sandwich Islands .•........
Osurus schaulnslandl Honolulu .
Mulloldes pflugeri , do .
Myxus paclflcus Laysan .
Chromls ovalls Honolulu ..
Inlistlus niger do ..
Corls rOBea do .
Corls ballleu!. do ..
Hyporhamphus paclficus......... Laysan .
Gymnothorax Iaysanus Laysan Island .........•....
Gymnothorax Iaysanus Sandwich Islands .
Echidna zonata do ..

~;~gd;~~f~iFs~~~~.:::::::::::::;:::: :::: :~g:::::: :::: ::::::::::::
Hemlpteronotus cope!................ Oahu .
Maoropharyngodou geotl'roy Honolulu .
Halichceres ornatlsstmus do .
Hallehceres lao do .
Julls lepomls do .
Corls venusta do .
Coris rosea · do .
1'halassoma duperrey do ..
Novaculichthys woodl do ..
Novacullchthys wood!. do ..
Hemlpteronotus umbrllatus do ..
Inlistlus pavonlnus do .
Inlistlus niger do ..
ChellInus hexagonntus do .
Anampses evermannl do ..
Calotomus irradlans do .
Callyodon brunneus do .
Callyodon gilbert!. do ..
Callyodoll paluca : .. ~ do .
Callyodon ahula :.do ..
Callyodon miniatus : do : ..
Callyodon jordanl do , .. : ..
Pseudochel1lnus octotrenla do ..
Sphyroona hellerl do ..
Sphyroona commersonli do ..
Pseudanthlas fusclplnnls do ..

Brotula ioumsendi Fowler ..
Percls schautnslundt Stelndachner ....•.........
Mul loldes I?fltigeri Stelndachner .
Myxus paciflcus Steindachner•..................
Hellastes ovalts Stelndnchner " .
Novacula (Iniistius) nigra Stelndachner .
Coris argenleo'Btr'ialus Steindachner......•.... " .
Corls 8chauin"landii Stelndachner •.... _.•.......
Hemirhnmphua paciflcus Steindachner .
Murrenalaysana Stelndachner .
Lycodontis parvibrancltialis Fowler .
Echidna zonata Fowler ..
Stolephorus pur/?ureus Fowler .
Synodus sharpi Eowler .
Hemlpteronotus copel Fowler •..........•.......

N:li~W'~:gr,.~~~~~~3~~:~i~~e.~~~~l.S. : :::: ~ ::: :: :
Hallchreres lao Jenkins .
Coris lepomls J"enklns ..
Hemlcoris remediu«Jenkins ..
Hemicoris keleipionis Jenkins ..
Thala.ssomapy,.,./wv'inelumJenklns ..
Novnclillchthys wood I Jenkins ..
Novacullchthys entargYl'ellB Jenkins . .
Hemipteronotus umbrllatus Jenkins ...•........
Inllstius leucozonuB Jenkins ..
Inlistlus verater Jenkins .
Cheillnus zonurus Jenkins .
Anampses evermannl Jcnkins ..
Calotomus irradians JenJ<ins ..
Scarus brunneus Jenkins ..
Scarus gllberti Jenkins .
Scarus paluca Jenkins .. ; .
Scarus ahula Jenkins .
Scarus minlatus Jenkins ..
Pseudoscarns jordanl Jenkins .
PseudochellInus octotoonla Jenkins .
Sphyrrena hellerl Jcnklns .
Sphyroona BnodgrasBi Jenkins ..
Anthlas 1usclplnnls Jenkins ••...••..............
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Complete list of fishes described as new from the Hawa.iian Islands-Continued.

Nominal species. Present identification. '1'ype locality. Year.

Aphareus flavivultns Jenkins ..
Eupomaeentrus marginatuBJenkins .
Chromis vetox Jenkius .
Chrotodon mantelliger Jenkins .
Chrotodon 8pheno8pilu8 Jenkins .
Ostracion camurumJenkins .
Ovoides lalijrons Jenkins .
Tropidlehthys [aetator Jenkins .
Eumyeterlas bitseniatus Jenkins .
Scorpronopsis caeopsls Jenkins•..........•.......
Parapercis ptero8tigma Jenkins .
Brotula marginalis Jenkins : ..
Eplnephelns qtterrrug Seale .
NovacnlichtlIys tattoo Seale ..
Serranus brighami Seale .
Balistes fuseollneatus Seale .
Monaeanthus albopunetatus Seale .
'I'halassoma berendti Beale •......................
Antigonia steindaehnerl Jordan & Evermann ..
Carcharlas phoreys Jordan & Evermanu .
Microdonophis fowleri Jordan & Evermann .
Murrona kalium Jordan & Evermann .
Gymnothorax vinolentus Jordan & Evermann ..
GymnothoraxsteindachncriJordnn& Evermaun
Gvmnothorax goldsboroughi Jordan & Evermann
Gymuothornx hllonis Jordan & Evermann ..
Echidna zonopnrea Jordan & Evermann .
Rhinoscopelns oceanlcus Jordan & Evermann ..
Hippocampus fisheri Jordan & Evermann .
Hippocampus hilonis Jordan & Evermann .
Atherina Insularum Jordan & Evermann .
Myripristis herndti Jordan & Evermann ..
Myripristis ehryseres Jordan & Evermann ••....
Myripristis argyromus Jordan & Evermann .
Myrlpristis symmetrieus Jordan & Evermann .
Flammeo scythrops Jordan & Evermann .
HolocentrusxantherythrusJordan & Evermann.
Holoeentrus enslfer Jordan & Evermann .
Carangus eleeate Jordan & Evermann .
Pikea aurora Jordon & Evermann ..
Anthios kelloggi Jordan & Evermann .
Apogonichthys waikikl Jordan & Evermanu .
Apogon snyderi Jordan & Evermann ..
Priacanthus alalaua Jordan & Evermann .
Bowersia vloleseens Jordan & Evermann .
Bowersla ulaula Jordan & Evermann ..
Etelis evurus Jordan & Evermann .
Sectator azureus Jordan & Evermann .
Mnlloidcs lIammeus Jordan & Evermanu ..
Pseudupeneus chrysoncmusJordan & Evermnnn
Upenens arg-e Jordan & Evcrmann ......•.......
Glyphlsodon slndonls Jordan & Evermann ..
Pomacentrus jenkinsl Jordan & Evermann ..
Lepidaplois strophodes Jordan & Evermann .
Verricnlns sanguineus .Jordan & Evermann .
l'seudochellinns evanldns Jordon & Evermann.
Hemipteronotns baldwlni Jordan & Evermann .
Xyrichthys nlveilatusJordan & Evermann .......
Scarus jenkinsl Jordan & Evermann.....•.......
Scarus Inula Jordan & Evermann ..
Bearns barborus Jordan & Evcrmann ..
Teuthis atrimentatns Jordon & Evermann .
Pachynathus nyelerls Jordan & Evermann ..
Lagocephalus oecanleus Jordan & Evermann .
Ostraeion oahnensis Jordan & Evermann .
Pterois sphex Jordan & Evermann ..
Seorpronopsls catocala Jordan & Evermann .
Dendrochlrus hud80ni Jordan'& Evermann .
Qnisquillus eugenius Jordan & Evermann .
Gnatholepis knight! Jordan & Evcrmann ......•.
Gobiopterus farcimen Jordan & Evermann ..
Vltrnria elarescens Jordan & Evermann .
Flerasfer umbratills Jordan & Evermann ..
Engyprosopon hawallensls Jordan & Evermann.
Engyprosopon arenicola Jordan & Evermann .
Antennarius drombus Jordan & Evermnnn .
Tropidichthys {lsegma Jordan & Evermann .
Iraeundus siglllfer Jordan & Evermann .
Dasyatis hawaliensls Jenkin s ,
Dasyntis seiera Jenkins ..
Congrellus bowersl Jenkins .
Mlerodonophis maegregori Jenkins .
Mnrrona lampra Jenkins .
Mnrrona kauilaJenkins .
Gymnothorax leueostietus Jenkins ....•.....••..

, i
Aphareus lIavlvultus 1 Honolulu ..

g~a~lr~~1f~:::~~:s;:::::::::::::::f:::~g::::: :::::::::::::::::
Chretodon unlmaeulatus ' do .
Ostraelon sebro ! do .' ~ ..
'I'etraodon Iaerymatus do .
Canthlgaster jaetator 1 do .
Canthigaster bltronlatus ! do ..
Seorprenopsls.eaeopsi.~ do ..
Osurus sohautnslandfi do .

~~~~~~h~~'f~';,,~~~u~:: ::::::::::::::: :::::~g::::: :::::::::::::: :::
Novaeullehthys woodl do ..
Apsllus brlghami •........•................do •.....................
Ballstes fuseollneatus do .
Cantherines albopunctatus do ..
'I'halassorna purpureum do ..
Antlgonia stelndaehneri Kailua .
Carcharlas phoreys do .. ; ..
Mierodonophis fowleri do .
Murtena kalium.......... Kailua, Hawaii .
Enehelynassa vinolentus do ..
Gymnothorax steindaehneri Honolulu .
Gymnothorax goldsborough!. do .
Gymnothorax hilonis Hllo .
Echidna zonophtea Honolulu .
Rhinoseopelus oeeanleus............. 137035' W., 100 57' N .
Hippocampus flsherl Kailua .
Hippocampus hilonls................. Hilo .. ' .
Atherina Insularum Honolulu .
Myrlpristis berndti do .
Myripristls chryseres................. Hilo ..
Myriprlstls argyromus do ..
Myrlprlstls symmetricus do .
Flammeo scythrops •. .. . Honolulu ..
Holoeentrus xantherythrus do .
Holoeentrus enslfer do .
Carangus elecate do .
Pikea aurora .. .. . .. . .. . .. Hilo .
Psendanthias kellogg!. Kailua .
Mionorus waikikl Walkikl, Oahu Isinnd .
Amia snyderJ. Honolulu ..
Priaeanthus alalana do .
Bowersia violesccns do , ..
Bowersla nlaula...................... Hilo .
Etelis evurus do .
Sectotor azureus..................... Heeia, Oahu .
Mulloides flammeus.................. Kailua ..
Pseudupeneus ehrysonemus.......... Hllo .
Upeneus arge......................... Honolulu .
Abudefduf slndonis do ..
Pomacentrus jenkins!. do .
Lepldnplols strophodes do ..
Verrieulus sanguineus Hilo .
Pseudoehellinus evanldus : do ..
Hemipteronotus baldwinl. Honolulu .
Xyriehthys nlveilatus do .
Callyodon jenkins!. do .
Callyodon laula Hilo ..
Callyodoll borborus Honolulu ..
Hepatusatramentatus do ..
BaJistes nyeteris do ..
Lagoeephalus oceanlcus do .
Ostraeion oahuensls do .
l'terois sphex do .
Scorpronopslsglbbosa : do .
Dendroehlrus barberi Walkiki, Oahu .
Goblomorphns eugenius do .
Gnatholepisknightl.................. HlJo .
Gobiopterus fnrelmen do ..
Vitraria clarescens do .
Jordanleus umbrntills do .
Engyprosopon hawaiiensis do .
Engyprosopon arenleola do .
Antennnrius drombus................ Wnlkiki ..
Canthigastel' psegma................. Honolulu .
Iraeundus signlfer , ..do .. ' ..
Dasyatis hawaiiensis do .
Dasyatls sclera do ..
CongrelJus bowers!. do............... .. ..
Mlerodonophis macgregor!........... Lahaina, Mnul .
Murrona kailuro Honolulu ..
Mura-ma kailuro do ..
Gymnothorax leueostictus do .

1901
1901
1901
1901
1901
1901
1901
1901
1901
1901
1901
1901
1901
1901
1901
1901
1901
1901
1903
1903
1903
1903
1903
1903
1903
1903
1903
1903
1903
1903
1903
1903
1903
1903
1903
1903
1903
1903
1903
1903
1903
1903
1903
1903
1903
1903
1903
1903
1903
1903
1903
1903
1903
1903
1903
1903
1903
1903
1903
1903
1903
1903
1903
1903
1903
1903
1903
1903
1903
1903
1903
1903
1903
1903
1903
1903
1903
1903
1903
1903
1903
1903
1903
1903
1903
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Complete list offishes describfd as new from the Hawa-iian Islands-Continued.

Nominal species. Present identifieation. Type loeality. Year.
.

Gyrnnothorax graellteaudn Jenkins ............. Gymnothorax llraeilieauda .......... Honolulu ................... 1903
Gymnothorax ttuuassoptenu: Jenkins ............ Gymnothorax avtmargtnatus ..... "I'" ..do ...................... 1903
Gymnothorax leneaeme Jenkins ................ Gymnothorax Ieucaeme............. T'" .do ...................... 1903
Gymnothorax ereodes Jenkins ........•......••. Gymnothorax ereodes ............. 'T"..do ...................... 1908
Echidna leihula Jenkins......................... Eehidna Ielhala ........................... do ...................... 1908
Echidnat'incla Jenkins.......................... Eehidna zonata ........................... do ...................... 1903
Eehidna obscura Jenkins ........................ Eehidnaobsenra ..................... I..... do ...................... 1903
Echidna psalion Jenkins ........................

~~~~fl~~s:I;fs~~nis::::::::: ::::::: ::1:::: :~~ ::::: ::::::: :::::::::: 1903
Cypsiluru.s atrisifnis Jenkins .................... 1903
Myri~rlstlS seale Jenkins .. __ ................... Myrif,rlstls seale .................... -1- ....do ........... -.......... 1903
Serlo a sparna Jenkins ........................... Serio a spanla .............................do ...................... 1903
Deeapterus canonoides Jenkins .................. Decapterus plnnulatus .................... do ...................... 1903
Carltngushippoide8 Jenkins ..................... Carangus itnobilis ........................do ...................... 1908
Carangus rhabdotus Jenkins .................... Carangus r abdotus.......................do .................,..... 1908
Carangus politns Jenkins........................ Caraneus politus ..........................do ...................... 1903
Fowleria braehygrammus Jenkins ..............

l:i~~~tz~~~~~~.:::::::::::: :::::: :::::~~ ::::::::::::::::::::::
1903

Apogon menesemus Jenkins .... __ ........ __ .... 1903
Prlaennthus meeki Jenkins ..................... Prlucanthus meek!. .................. .. ...do ...................... 1903
Eteliseus marshi Jenkins ................•....... Etelis marsh!. ................ .: ....... .....do ...................... 1903
Pseudupeneus poryhyreus Jenkins.............. Pseudnpenens porphyreus ................ do .... __ ................ 1903
Chrornis claphrus enkins ............ __ ......... Chrornis elaphrus .........................do . __ ................... 1903
Calotomus eyclurus Jenkins..................... Calotomus eyelurus .......................do ...................... 1908
Calotomus snyderi Jenkins...................... ~~~~d:uz"o~n:r~g~.::::::::::::::::::: :::: :~g:::::::::::::::::::::: 1903
Bcarldea zonureha Jenkins.'..................... 1903
Searidea balta Jenkins ..................... -- ... Searidea bnlia .............................do ...................... 1903
Teuthis leucopareius Jenkins.................... Hepatus leueoparelus ................. : ...do ..................'.... 1903
Teuthis umbra J enklns.......................... Hepatus umbra............................do ...................... -1903
Teuthis guntherl Jenkins ....................... Hepatuaguntherl .........................do ...................... 1903
Aeanthurus ineipiens Jenkins................... Aeanthurus ineipiens ....... , .............do ...................... ]903
Call1eanthus metpposopbron Jenkins .........•. Callieanthus metoposophron..............do ...................... 1903
Tropidlehthys oahuensla Jenkins................ Canthigaster oahuensls ...................do ...................... 1908
Tropidiehthys epilumprus Jenkins .............. Canthif,aster e~iJamprus............. Kihei, Maui ................ 1903
Lnetoria galeodon Jenkins ...................... Laetor a galeo on .................... Honolulu................... 1903
Diodon nudifrons Jenkins....................... Diodon nudifrons .........................do ...................... 1903
Cirrhltoidea bimneula Jenkins .................. Clrrhitoidea blmaeula.....................do ...... , ............... 1903
Sebastopsls kellogfJi Jenkins..................... Sebastopsis kellog~i.......................do ...................... 1903
Sebastaplstes cora lieola J en ktns ..............•. Sebastapisteseoral Ieola...................do ...................... 1903
Sebastapistes coniorta Jenkins .................. Sebastapistes eoniorta.....................do ...................... 1903
Sebnstapistes gulaetacma Jenkins ............... Sebustapistes gulactacmn.................. do ...................... 1903
Dendroehirus ehlorens Jenkins.................. Dendroehirus chlorous ..................·.. do ...................... 1903
Evlota eJ:ipha1,1esJenkln~ ........................ Eviota eJ:iphanes .........................do ...................... 1903
Chlamy es latieeps Junkins ..................... ChlamyeSlatieeEs...... ·· .... ·· .. · .. 1.. · ..do ...................... 1903
Gobionellns lonehotnsJenkins ...... ' ........... Gobiiehthys lone otus ....................do ...................... 1903
I£nypllias oligolepisJenkins ..................... Kelloggclla ollgolepis .....................do ...................... 1903
Trlptrryglon atrieefts Jenkins ................... Enneapterygius atrieeps ..................do ...................... 1903
Salarlas cypllOJenk ns ........................... Alticus zebra ..............................do ...................... 1903
sulurtas saltans Jenkins.......................... Altieus gfbblfrons.........................do ...................... 1903
Sn.lartas rutilus Jenkins .................... ; ..... Altleus gibbifrons.........................do ...................... 1903
Aspidontus brunneolus Jenkins .................. Enehelyurus ater..........................do ...................... 1903
Oentrobranchus ohrarocephulus Fowler ......... Centrobranehus chceroeephulus ...... Sandwleh Islands .......... 1904
Carehnrlas insularum Snyder.................... Carcharias Insularum ................ Off Diamond Head (4032). 1904

Oahu Islund.
Oarehnrlus nesiotes Snyder ...................... Carehnrlas neslotes................... Freneh Frigate Shoals ..... 190,1
Veternio verrens Snyder ........................ Veternio verrens ..................... Honolulu................... 1904
Sphagebranehus fluvicaudus Snyder ............. Sphagebranehus flavicaudus ......... Albatross station 8874 ...... 1904
Calleehelys luteus Snyder ....................... Callechelys lutous.................... Albatross station 3821 •••••. 190,1
Moringna hawntiensts .Snyder ................... Morlngua hawaitensls....•........... Honolulu................... 1904
Gymnothorax nllttinl;l Snyder ................•. Gyrnnothorax nuttingt, .............. .. ...do ...................... 1904
Gymnothorax berndti Snyder .................•. Gymnothorax berndti ................ . ....do ...................... 1901
Gyrnnothorax muetter Snyder.................•. Gymnothorax mueifer ............... . ....do ...................... 1904

ymnothorax xanthostomus Snyder ............ Gymnothorax xanthostomus......... .. ...do ...................... 1904
vmnothorax wnialure Snyder .................. Gymnothorax walaluee......... ; ..... Waialua Buy, Oahu ........ 1904
ropteryglus leueurus Snyder................... Uropterygins Ieucurus ............... Albatross station 8874 ...... 1901

_"oullutes gilbert! Snyder: ..................... Exonautes gilberti ................... Between stations 3799 and 1904

Carangus eheilio .....................
8800.

nru.ng ue cheilio Snyder......................... Houoluln................... 1904
llrllllgoides alux Snyder ........................ Cllrl1ngoides alax .................... .. ...do ...................... 1904
ollybns drae ~me Snyder ....................... Collybus drae 1Il1e.................... AI):llltross station 4]76 ...... 1904
pogon erythrlllns Snyder ...................... Amia erythrlnus ..................... l'nako Bay. Hawaii ...... :. 1904

'sendojulis eerasina Suyder..................... Pseudojulis eeraslna ................. Honoluln................... 190·1
lrrhllllbrus jordanl Snyder..................... Clrrhilabrus jordanl ................. Alblttross station 8876 ...... 1901
emipteronotuslenkinsi Snyder................ Hemipteronotns baldwinl ............ Puako BaY, Hllwnii ........ 190,1

"hrotodon eorall eollt Snyder.................... Chretodon eorallieola ................ Albatross station4082,Oahu. 19(H
olaeanthus fisheri Snyder...................... Holaeanthus fisherl .................. Alblltross station 4032. off 1904

tephanolepis prleel Snyder .................•.•. Stephanolepls prleei .................
Diamond Head, Ollhn.

Albatross station 4021 •..••. 1904
ntennarlus nexllls Snyder ..................... AntenlJarins nexlJls.................. Honolulu................... 1904
ntemmrius dueseus Snyder ................. '" Antennarius dueseus..............•.. Albatross station 3872 •.•••. 1904
raehysomo~h1s henshawi Jordan & Snyder.'... Braehysomophls henshawi. .......... Honolulu................... 1904
rlomma lnnda Jordan & Snyder ............... Arlomma lurlda...........................do ...............'....... 1904
aetoria sehlemmerl Jordan & Snyder .......... Laetorill sehlemmeri ................. Lavslln Island ..... : ........ 1904
ntenlll,rlus laysauins Jordan & Snyder ........ Antennllrlus laysanius ............"T" :.do ...................... 1~04

oloeenthrus graciUspinis Fowler............... Holoeentrus dlploxiphns............. Honolulu................... 1904
pogon evermanni Jordan & Snyder............ Amia evermanni ..........................do ...................... 1904

G
G
U
E

C
C
C
A
I
C
H
C
H

S
A
A
B
A
L
A
H
A



28 BULLETIN OF THE UNITED STATES FISH COMMISSION.

BIBLIOGRAPHY..

In the following bibliography are brought together in chronologie sequence the
titles of all publications containing descriptions of Hawaiian fishes or mention of
fishes from those islands. We have included also the titles of certain papers dealing'
with groups other than fishes, in order that the record of the investigations carried
on by the Fish Commission among the Hawaiian Islands may be complete.
1768-1779. KIPPIS, A. A Narrative of the Voyages around theWorld, performed by Captain James Cook.

First Voyage, 1768-1771; Second Voyage, 1772-1775; Third Voyage, 1776-1779; in 2 volumes.
1782. BROUSSONET, PIERRE MARIE AUGUSTE. Ichthyologia sistens Piscium descriptiones et icones,

London, 1782. Decas I; no pagination.
1824. QUOY, JEAN RENE CONSTANT et GAIMARD, PAUL. Voyage autour du Monde, entrepris par

Ordre du Roi, execute sur les corvettes de S. M. l'Uranie et la Physicienne pendant les annees
1817, 1818, 1819 et 1820, par M. Louis De Freycinet, Commandant de I'Expedition; Zoologie
par MM. Quoy et Gaimard, Medecins de l'Expedition,pp. VIII+712; Chapter VIII, Fishes,
pp. 183-401. Paris, 1824.

1828. BENNETT, E. T. On some Fishes from the Sandwich Islands. <Zoological Journal, Vol. IV,
April, 1828, to May, 1829 (No. XIII, April-July, 1828), pp. 31-42.

1829. CUVlER, M. le B.on et VALENCIENNES, M. Histoire Naturelle des Poissons, Tome 'I'roisieme, pp.
XXIV+368, pls, 41-71. Paris, 1829.

1830. CUVIER, M. le B.on et VALENCIENNES, M. Histoire Naturelle des Poissons, Tome Cinquieme, pp.
XXIV + 374,' pls. 100 to 140. Paris, 1830.

1831. CUVIER, M. Ie B.on et VALENCIENNES, M. Histoire Naturelle des Poissons, Tome Septieme, pp.
XXVIII + 399, pls, 170 to 208. Paris, 1831. ,

1835. CUVIER, M. le B. on et VALENCIENNES, M. Histoire Naturelle des Poissons, Tome Dixieme, pp.
XIX + 360, pls, 280 to 306. Paris, 1835.

1839. CUVIER, M~ le B.on et VALENCIENNES, M. Histoire Naturelle des Poissons, Tome Quatorzieme,
pp. XX + 346, pls, 389 to 420. Paris, 1839.

1846. CUVlER, M. le B.onet VALENCIENNES, M. Histoire Naturelle des Poissons, Tome Dix-Huitieme,
pp. XVIII + 380, pls. 520 to 553. Paris, 1846.

1831. GRAY, JOHN EDWARD. Descriptions of three new species of fish from the Sandwich Islands, ill
the British Museum. <Zoological Miscellany, 1831-1842, p. 33.

1839. LAY, G. T., and BENNETT, E. T.The Zoology of Captain Beechey's Voyage; compiled from the
collections and notes made by Captain Beechey, the officers, and naturalist of the expedition
during a voyage to the Pacific and Bering Straits, performed in His Majesty's ship Blossom,
under the command of Capt. F. W. Beechey, R. N., F. R. S., etc., in the years 1825, 1826,
1827, and 1828. Pp, I to XII +1 to 180, colored plates I toXLV. Mammalia, by John Rich
ardson; Ornithology, by N. A. Vigors; Fishes (pp. 41 to 75, pls. XV to XXIII), by G. T. Lay
and E. T. Bennett. London, 1839.

1841-1852. EYDOUX, M., et SOULEYET, L. Voyage auteur du Monde, execute pendant ies annees 1836et
1837 sur la Corvette la Bonite, Commandee par Capt. L. Vaillant; Zoologie par MM. Eydoux
et Soule yet. Tome I, pp. 1-106,1841; pp. 107-328, 1842. Tome II, pp. 1-664, 1852. Text, 2
vols., 8 vo.: Atlas, folio; Paris, 1841-1852.

1858. AGASSIZ, LOUIS. Proc. Boston Soc. Nat. Hist., VI, 1856-1859, p. 385.
1859-11'70. GUNTHER, ALBERT. Catalogue of the Fishes in the Collections of the British Museum;

Vol. I, pp. XXXII+524, 1859; Vol. II, pp. XXII+548, 1860; Vol. III, pp. XXVI+586,'
1861; Vol. IV, pp. XXII+534, 1862; Vol. V, pp. XXII+455.. 1864; Vol. VI, pp. XV+368,
1866; Vol. VII, pp. XX+512, 1868; and Vol. VIII, pp. XXV+549, 1870.

1860. GILL, THEO. Conspectus Piscium in Expeditione ad Oce'anum Pacificum Septentrionalem,
C. Ringold et J. Rodgers ducibus, a Gulielmo Stimpson collectornm. Sicydianre. <Proc.
Ac. Nat. Sci. Phila. 1860, pp. 100-102.

1860. ABBOTT, CHARLES C. Description of new species of Apodal Fishes in the Museum of the Academy
of Natural Sciences of Philadelphia. <Proc. Ac. Nat. Sci. Phila. 1860, pp. 475-479.

1862. GILL, THEO. Synopsis of the family of Cirrhitoids. <Proc. Ac, Nat. Sci. Phila. 1862, pp. 102.:.124.
1862. GILL, THEO. Catalogue of the Fishes of Lower California in the Smithsonian Insti.tution, col

lected by Mr. J. Xantus, <Proc. Ac. Nat. Sci. Phila. 1800, pp. 140-151.



FISHES OJ!' HAWAIIAN ISLANDS. 29

1863. GARRETT, ANDREW. Descriptions of New Species of Fishes. <Proc. Cal. Ac. Nat. ScL, III,
1863-1868, pp. 63-66.

1864. GARRETI', ANDREW. Descriptions of New Species of Fishes. <Proc. Cal. Ac. Nat. ScL, III,
1863-1868, pp. 103-107.

1871. COPE, EDWARD D. Contributions to the Ichthyology of the Lesser Antilles. <Trans. Amer.
Philos. Soc., XIV, new series, 1871, pp. 445-483.

1871. GtlNTHER, Dr. ALBERT. Report on several Collections of Fishes recently obtained for the British
Museum. <Proc. Zool. Soc. Lond. 1871, pp. 652-675.

1873-1881. GUNTHER, ALBERT C. L. G. Die Fische der Sudsee, <Journ. des Museum Godeffroy,
Band I, 1873-1875; Band II, 1876-1881; s, 1-~6, taf. I-CXL. Hamburg, 1873-1881.

1875. VAILLANT, L., and SAUVAGE, H. E. Note sur quelques eepeces nouvelles de polssons des Iles
Sandwich. <Revue et Magazin de ~ologie pure et appliquee, 3" serie, t. 3·, 1875,pp. 278-287.

1876. STEINDACHNER, FRANZ. tJber einige neue oder seltene Fischarten aus dem atlantischen, indischen
und stillen Ocean; Ichth. Beitriige (v), Sitzb. Ak. Wiss. Wien, Bd. LXXIV, 1876, s, 155-191.

1877. STREETS, THos. H. Contributions to the Natural History of the Hawaiian and Fanning Islands
and Lower California, made in connection with the United States North Pacific Expedition,
1873-1875. <Bull. U. S. Nat. Mus., No.7, pp. 1 to 172 (Ichthyology, pp. 43 to 102), 1877.

1878. STEINDACHNER, FRANZ. Ichthyologische-Beitrage (VII). <Sitz. Ak.Wiss.Wien, Bd, LXXVIII,
Abth, I,. 1878, s, 377-400.

1878. DAY, FRANCIS.' The Fishes of India; being a Natural History of the E)shes known to inhabit
the Seas and Fresh Waters of India, Burma,and Ceylon. Vol. I, Text, including Supple
ment, pp. I to XX+l to 816; Vol. II, Atlas, containing 198 plates. _London: Printed for the
Author, 1878-88.

1879. STEINDACHNER, FRANZ. tJber einige neue und seltene Fischarten aus den K. K. Zoologischen
Museen zu Wien, Stuttgart und Warschau; III. tJber einige Scariden aus Polynesien, s, 16
20, taf. 4, fig. 1, 1879. <Denks. Ak. Wiss, Wien, Bd. LXI, 1879, s, 1-52, taf. 1-9.

1880. GtlNTHER, ALBERT. Report on the Shore Fishes procured during the voyage of H. M. S. Chal
lenger in the years 1873-1876. <Report on the Scientific Results of the Voyage of H. M. S.
Challenger during the years 1873-76; Zoology, Vol. I, Part VI, pp. 1 to 82, Pis. I to XXXII. 1880.

1880. GARMAN, SAMUEL. New species of Selachians in the Museum Collection. <Bull. Mus. Compo
Zool., VI, pp. 167-172, 1880.

1882. SMITH, ROSA, and SWAIN, JOSEPH. Notes on a collection of fishes from Johnston Island, includ
ing descriptions of five new species. <Proc. U. S. Nat. Mus., V, 1882 (July 8), pp. 119-143.

1885. JORDAN, DAVID S., and MEEK, SETH E. A Review of the American Species of Flying Fishes
(Exocretus). <Proc. U. S. Nat. Mus., VIII, 1885, pp. 44-67.

1887. STElNDACHNER, FRANZ. Ichthyologische Beitrage (XIV). <Sitz. Ak. Wiss. Wien, Bd. XCVI,
1887, Abth. I, s, 56-68,

1889. GtlNTHER, ALBERT. Report on the Pelagic Fishes collected by H. M. S. Challenger during the
years 1873-76. <Report of the Scientific Results of H. M. S. Challenger, 1873-76. Zoology,
Vol. XXXI, Part LXXVIII, pp. 1 to 47, pls, 1 to 6.

1890. WETMORE, CHARLES H. Concerning Hawaiian Fishes. _ <Hawaiian Almanac and Annual for
1890, pp. 90-97.

1893. STEINDACHNER, FRANZ. Ichthyologische Beitriige (XVI). <Sitzb. Ak, Wiss. Wien, Bd, CII,
Abth, I, 1893, S. 215-243, taf. 1.

1895. JENKINS, OLIVER P. Description of a new species of Ranzania from the Hawaiian Islands.
<Proc. Cal. Ac. ScL, Ser. 2, Vol. V, 1895 (October 31),pp. 779-784, colored frontispiece.

1895. BOULENGER, GEORGE ALBERT. Catalogue of the Perciform Fishes in the British Museum.
Second Edition. - Volume I, containing the Centrarchidre, Percidre, and Serranidre (part),
pp. I to XIX + 1 to 391, pis. I-XV. London, 1895. /

1897. GILBERT, CHARLES HENRY, 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., XIX, 1897 (February 5-), pp. 403-435, pis. XXXVI-XLVIII.

1900. STEINDACHNER, FRANZ. Fische aus dem Stillen Ocean, 1-39, pis. I-VI, 1900; <Denks.
Math.-Nat. K. K. Wiss. Wien, Bd. LXX, 1900, s, 483-521, taf. I-VI.

1900. FOWLER, HENRY W. Contributions to the Ichthyology of the Tropical Pacific. <Proc. Aa.
Nat. Sci. Phila. 1900, pp. 493-528.



30 BULLETIN OF THE UNITED STATES FISH COMMISSION.

1900. JENKINS, OLIVEH P. Descriptions of new species of Fishes from the Hawaiian Islands, belonging
to the Families of Labriclre and Bcaridre. <Bull. U. S. Fish Commission, Vol. XIX, 1899
(August 30, 1900), pp. 45-65, figs. 1-22. .

1901. SEALE, A. New Hawaiian Fishes. Occasional papers of the Bernice Pauahi Bishop Museum of
Polynesian Ethnology and Natural History, Vol. I, No.4, 1-15, 1901.

1901. JENKINS, OLIVER P. Descriptions of fifteen New Species of :b1.shes from the Hawaiian Islands.
<Bull. U. S. Fish Commission, Vol. XIX, 1899 (June 8,1901), pp. 387-404, figs. 1-16.

1902. JORDAN, DAVID STARR, and EVERMANN, BARTON WARHEN. Preliminary Report on the Investiga
tions of the Fishes and Fisheries of the Hawaiian Islands. House Doc. No. 249, 57th Congress,
ist session, pp. 1-33, January. 1902. '

1902. JOlmAN, DAVID STAHR, and EVERMANN, BARTON WAHHEN. Preliminary Report on an Jnvesitga
tion of the Fishes and Fisheries of the .HawaiianJ'llands. <Report U. S. Fish Commission, Part
XXVII, 1901 (1902), pp. 353-499, pls. 21-27.

1902. JORDAN,-1)AVID STAHR, and FOWLER, HENRY W. A Review of the Ohretodontidai and related
families of Fishes found in the waters of Japan. <Proc. U. S. Nat. Mus., Vol. XXV, 1903
(Sept. 30, 1902), pp.513-563. .

1902. COBII, JOHNN. Commercial Fisheries of the Hawaiian Islands. <Rept. U. S. Fish Commission,
Part XXVII, 1901 (1902), pp. 381-499, pIs. 21-27.

1903. FISHER, WALTER K. A New Procelsterna from the Leeward Islands, Hawaiian Group. <Proc.
U. S. Nat. Mus., Vol. XXVI, 1903, pp. 559-563.

1903. JORDAN, DAVID STARR, and EVERMANN, BARTON WARHEN. Descriptions of New Genera. and
Species of Fishes from the Hawaiian Islands. <Bull. U. S. Fish Commission, Vol. XXII,
1902 (April 11, 1903), pp. 161-208.

1903a. JORDAN, DAVID STARR, and EVEHMANN, BARTON WAHREN. Descriptions of a New Genus and two
New Species of Fishes from the Hawaiian Islands, <Bull. U. ~. Fish Commission, Vol. XXII,
1902 (July 9, 1903), pp. 209 and 210.

1903. JENKINS, OLIVER P. <Report on Collections of Fishes made in the Hawaiian Islands, with
Descriptions of New Species. <Bull. U. S. Fish Commission, Vol. XXII, 1902 (September
23, 1903), pp. 417-511, pls, I-IV and figs. 1-50.

1903. Frsnsu, WALTER K. Birds of Laysan and the Leeward Islands, Hawaiian Group. <Bull.
U. S. Fish Commission, Vol. XXIII, Part II, 1903, pp. 1-39, pls. 1-10, 5 text figures.

1903. TRUE, FREDElUCK W. Notes on a Porpoise of the Genus Prodelphinus from the Hawaiian
Islands. < Bull. U. S. Fish Commission, Vol. XXIII, Part II, 1903, pp. 41-45, pls. 1-2.

1903. NUTTING, C. C. The Bird Rookeries of the Island of Laysan. < Pop. Sci. Month., August,
1903, pp. 321-332, 20 text figures.

1903. RICJlAlmSON, HARRIl!.'T. Isopods collected at the Hawaiian Islands by the United States Fish
Commission steamer Albatross. <Bull. U. S. Fish Commission, Vol. XXIII, Part II, 1903
(Sept. 17), pp. 47-54, 8 text figures.

1903. FOWLER, HENHY W. New and Little Known Mugilidoo and Sphyreenidse. < Proc. Ac. Nat.
Sci. Phila. 1903, pp. 743-752, with 2 figures.

1903. Fowr.sn, HI<:NRY W. Description ofa New Lantern Fish. <Proc. Ac. Nat. Sci. Phila. 1903,
pp. 754-755. .

1903. FISHER, WALTER K. Notes on the Birds peculiar to Laysan Island, Hawaiian Group. < The
Auk, Vol. XX, Oct., 1903, pp. 384-397, pls, XII-XVI.

1904. FISIlER, WALTER K. On the Habits of the Laysan Albatross. < The Auk, Vol. XXI, Jan., 1904,
pp. 8-20, pls. II-VII.

1904. SNYDlm, JOHN OTTERBEIN. A Catalogue of the Shore Fi.shes collected by the steamer Albatros«
about the Hawaiian Islands in 1902. -<Bull. U. S. Fish Commission, Vol. XXII, 1902 (Jan.
19, 1904), pp. 513-538, pls, 1-13.

1904. FOWI_ER, HENRY W. New, Little Known, apd Typical Berycoid Fishes. < Proc. Ac. Nat. Sci.
Phila. 1904 (April 7), pp. 222-238.

1904. JORDAN, DAVID STARR, and SNYDEH, JOHN OTTERBEIN. Notes on Collections of Fishes from Oahu
Island and Laysan Island, Hawaii, with Descriptions of four New Species. < Proc, U. S.
Nat. Mns., Vol. XXVII, 1904, pp. 939-948. .

1904. .JORDAN, DAVID STARR, and SNYDER, JOHN OTTERBEIN. Description of a new species of fish
. (Apogon evermanni) from the Hawaiian Islands, with notes on other species. <Proc. U. S.

Nat. Mus., Vol. XXVIII, i904 (Oct. 6), pp. 123-126.



DESCRIPTIVE CATALOGUE OF SHORE FISHES.

INTRODUCTION.

In the following- pages we have attempted to present with sufficient completeness
and detail a statement of our present knowledge of the fish-fauna of the Hawaiian
ISlands. Keys and descriptions are given by means of which all the species of shore
fishes known 'from the islands may be identified. All the species of deep-water fishes
are described by Dr. Charles H. Gilbert in Section II of this volume. As some fam
ilies contain both shore and deep-water species, all the families are described in the
present part. The keys for the identification of the species are necessarily to some
extent artificial, but characters of real taxomomic significance are made me of in
most instances. The keys are dichotomously arranged, that is, if the statements
under a given letter do not apply to the specimen in hand, those under the multiple
or double of that letter will be true.

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

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

Special attention is called to the illustrations in this volume. The colored
paintings, representing- 73 species, were made by Mr. Albertus H. Baldwin (51), Capt.
Charles Bradford Hudson (12), and Mr. Kako Morita (10). Messrs. Baldwin and
Hudson painted from life, the specimen in each case having been placed alive in a
specially constructed aquarium and the work completed before the colors materially
chang-ed. Those by Mr. Baldwin were done in witter colors, those by Capt. Hudson
in oil. The paintings by Mr. Morita are from life color sketches made byDr, Jordan
at Samoa or by Mr. Walter K. Fisher at Laysan Island in 1902. The black and white
drawings were made by Messrs. Baldwin, Hudson, William Sacketon Atkinson,
Robert Logan Hudson, and Sekko Shimada, and Mrs. Chloe Lesley Starks. About
50 of the text figures are from photographs of illustrations which have appeared in
previous publications, chiefly in Gunther's Fische del' Stidsee or in Steindachner's
Fische aus dem Stillen Ocean. For the map of the Hawaiian Islands accompanying
this report we are indebted to the General Land Office, Department of the Interior.

S1
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CHARACTER OF THE HAWAIIAN FISH FAUNA.

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

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

One of these currents, originating to the northward of the Philippines, passe's
eastward between Melanesia and Micronesia, thence along the north shores of Fiji,
Tonga, Samoa, and Tahiti. Approaching the shores of America, it turns to the
northward, touching the Revillagigedo and other offshore islands, leaving there a few
Polynesian species, then returns westward via Hawaii toward the shores of Japan.
This current may help to give the Polynesian -Islands their identical fauna. Since
it is inadequate to carry these species to Hawaii, the long separation of these latter
islands has given them a fauna, practically distinct, although made up entirely of
tropical elements. What these elements are is shown in the following table:
Total number of species of shore fishes found in Hawaii _ 441
Numher of species confined to Hawaii , _ • .. .. . . . . .. 232
Number of species common to Hawaii and Polynesia (Samoa, Tahiti, Fiji). __ 142
Number of species common to Hawaii and Japan........ 53
Number of species common to Hawaii and Mexico __ 34

ANALYSIS OF THE CLASSES OF FISH-LIKE VERTEBRATEs.a

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

b. Notochord pcrfcct, persistent, extending throughout the body, included in a membranous sheath, as is the cord-Iike
nervous axis above it; body elongatc, Ianceolate, not worm-Iikc, nor enveloped in a tunic; walls of the body
with muscular myotomes: middle line of body with rudimentary fins; no proboscis: the mouth altt-ltke, fringed
with cirri; heart, a longitudinal tubular vessel giving off branchial tubes which unite in an aorta; gill-silts
inclosed externally by a fold in the integument, which incloses a chamber (atrium), which opens below; vent
rcmote from month ..•..•..•••......•.•.•.•.•...... , . • .•• . . . . . . .. . . . .. . . .•. . . . .. • . . . . . . . . . . ... .•. ... Leptoeardil, 1.

aa. Oraniata: Anterior end of nervous axis dilated into a brain, which is contained within a protective capsule, the
skull; notochord not continued forward beyond the pituitary body; heart developedanddtvided at least into
two parts.

c. Skull well developed and with jaws; shoulder-girdle and pelvis more or less developed; nostrils not median; gills
not purse-shaped: limbs, if present, developed as rayed fins, never with fingers and toes like those of the higher
vertebrates; gills persistent through life : Pisces, II.

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

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

aIn this, 118well as in all other aualytfe keys in this work, only-the Hawaiian flsh·fllllllll is considered.
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with the ca vi ty of th e abdomen; gill-slits in great nu mber , t he water being expelled th ro ugh an
abdom inal pore in front of the vent; ja ws none, th e m onth a longitu dinal 118Sl1 re with cirri on each
side ; body la nceo late ill form , m re or less fish- lik e, and not enveloped in a tunic; dorsal fi n present,
low; a nal fin usuall y more or less developed.

Small mar ine animals, h ighl y in teresti ng to th e zoologist ils ex h ibit ing th e lowest degree of devel
opme nt o f , t l.'~ vertebrate type. The class includes but, t he single ord er , A nrpl. iori or Civrostomi:

O r d e r A, A MPHIOXI.-The Cirr-os to m es.

This or ler is equivalent to the Iamily B rancluostomulre.

Fa mily I. BRANC HIOSTOMID£ .- 'fb c Lancclcls .

Body elongate, Ianceolute, COIl1 pressed , naked, color le 's; fins re presented 1y a low fold exte nding
along back, with usually a ru tlim on tary fold below, which I ass 's by t he vent to the abdomina l pore;
mont h inferi or , appea ring as a longitudi nal fissu re, surrounded by consp icuous, rather st i.ff cirr i; eye
rud imenta ry ; li ver red uced to a b lind sac of th e simple in tes tin e.

Small, t ranslucent creatures, Iou nd embedded ill sand on warm coas ts th rough ou t th e world.
l~igh t spec ies are now recogn ized , refera b l to two 0 1' t h ree ge nera, nil very similur in appearance an d
habits. Only one ge nus rep resented in t he H a waiian Iauna,

Genus 1 . AMPHIOXIDES Gill

" BI'a nch iostomills w it h b ila tera l ('I ) gonads, ])0 rayed sy rn pod ium ('I), low dorsa l fin, expanded
caudal membra nes, and oral cirri ab orted (1).'" (G ill.)

As th e species on wh ich t his genus is based rea lly lacks oral ten tacles, it sho uld stand as a, distinct
gen us. '£0 say th at th is trait is du e to i ts pelagic habit, as 'l'att rsall suggests, is not. to di scr d it i ts
generic value,
A, nphiox /<lesGill, G nero. o t Brnncluostomtd rc, Am . Nut., vol, x xix, 1\.[1t)' , 1895, </58 (pelog/e mll).

1. Amphioxides pelagicus (G un the r) . Fi g. ·J.

Bucca l tenta I a ab oen t ia gonads not fully developed , extending from the first to th e t wenty-six th
my ocomma and forming 2 series in the middle; atrial cavi ty ex te nd ing some what beh ind th e sup
posed positi on of the atrial po re ; anterior end of th e notochord envelope d in a very strong sh eath;

FIG. l.-Amphioxid es lletag'icus (Gilnther) ; af ter Giin ther .

the posterior a mm.) not cove red by the my ocommas, wh ich lean off ab ruptly, and extending righ t
to th e hind margin of t he ca uda l fin; ey e d istinct; ner ve-cord wit h minu te pigm ent-spot arranged
intracer ral ly with regard to the myocommas; dorsal fin-rays low, but very 11isLinet, about five 10
each n ocomma ; do rsal On-fringe b coming d istinct about th tw cnty-sevcntb my ocomma, grad ually
becomin g some what. h igher. behind; i ts r ise more ab ru pt w here it passes in to the caudal fin, wh ich is
'paddle-shap ed and bilateral ly sy mmetric al with regard to the notochord: lower hal f of candal pa ssing
uninterrup ted ly into th e ventral, in whic h no rays ar e developed, thi fin . ee rn ing to be con tinued
Iorward as a low [Tinge Io'r som dista nce beyond t he supposed position of th e atrial pore ; nearly the
who le of th is Iri nge showing a m inute verti cal stria tion, espec ia lly in its high er por tion s; myocommas
27, of whi ch 15 belong to th e tai l: how runny should b att ributed to Lhe portion betw en vent and
atrial pore is uncertain on ac iount of the difficu lty in . as .ertain ing the position of the lat ter. T his
pore could not be mad e out, and its positi on is supp sed to be opr osite to th o t hirty-six th myocomma
onl y from analogy or comparison wi th other spec ies, and f rom a slight contraction of th e mu scula r
layer at this point,

a 'l'his can not bo du e to the age 0[ the Iudtvtduul, IlS th ey Ill' clearly developed in specimens of Bramclciostonu» bel
cheri (?) of only !t,ll r the size or tllis speclmen .
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One specimen 2 inches long was t:tken by the Challenger on July 26, 1875, in latitude 230 3' N.,
longitude 1560 6' W., a few degrees north of Honolulu. (Giinther.) Other specimens were secured
by the Albatross in 1902. The species is supposed to differ from other lancelets ill living toward the
surface in deep water instead of burying itself in the sand at small depths. There is considerable doubt
as to this, however, and as to some of the characters ascribed to the species.

Brancltiosioma pela[Jicum Giinther, Pelagic Flshes, Challenger Rept., Zoolog)', XXXI, part II, 43, pl. VI, JIg. B, 1888
(1889), lat. 2303' N., long. 15606' W.

Amplsioxide« pelagicus, Gill, Am. Nat., vol, xxix, May, 1895, 458 (after Gunther),

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

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

SURCI.ASSES OF PISCES REPRESENTED IN HAWAIIAN WATERS.

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

large, impregnated and sometimes developed internally, covered with a thick leathery skin when developed
externally; embryo with deciduous external gills; no membrane bones about the head: upper jaw formed of
palatine and pterygoid elements without maxillary or premaxillary; skeleton cartilaginous; skull withont
sutures; tail hetcrocercal: ventral fins abdominal: male with large intromittent organs or claskers attached to
the ventral flns,' these complex in structure In existing species: shoulder-girdle not attached to the skull; skin
naked or covcred with small rough scales, spines, or bony buoklors: no air-bladder; arterial bulb wlth 3 serie~ of
valves; optte nerves with a chiasma; eerebral hemispheres united; gill-openlngs slit-like, 510 71n number: jaw
distinct from the skull, joineq to It by suspensory bones: teeth distinct; (Sharks and Skates) .... . •Selachii, p. 34.

bb. Suspcnsorium of the mandible wanting; no maxillary arch; ventral fins with claspers: gill-opening single, lending
to 4 gill-slits; jaws coalescent with the skull; teeth united in the form of bony plates; (Chiml£rlUJ).

Holocephali, p. 51.
aa. Skull with a well-developed system of membrane bones (opercles, suborbital ring, etc.); gills free, attached to the

gill-arches by their bases only; gill-opening single on each side; eggs comparatively small and numerous; no
claspers; a maxillary arch; cerebral hemispheres not united: (True Fishes) .........•..•........ Teleo8lomi, p: 02.

Subclass SELACHII.-'l.'he Sharks and' Skates.

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

ORDERS OF SELACHII REPRESENTED IN HAWAIIAN WATERS.

a. Gfll-operrings 5; vertebral column well segmented, ench segment forming a neural arch and one centrum.
b. Vertebrro each with the internal calcareous Iarnellre radiatil'g from the central ring: anal fln present.

A8tero8pondyli, B, p. 34.
bb. Vertebrro with the Internal calcareous Iamella, not radiating', but arranged In one or more concentric circles or series

around the central ring; no anal fln; palato-quadrato arch not articulated to the skull.
c. Gill-openings lateral: dorsal fins 2 Teclospondyli, C, p. 44.
cc. Gill-openings ventral; dorsal fins small and posterior, or wanting; body and pectoral fins forming a depressed disk.

Batoidei, D, p. 40.

Order B. ASTEROSPONDYLI.

The essential character of this order is the structure of the vertebne.
within each vertebra radiate from the central ring. The group. contains
sharks, including all of those with 5 gill-openings, 2 dorsals, and an anal fin.

The calcareous lamellre
the great body of living

Suborder GALEI.-THE TRUE SHARKS.

Asterospondylous sharks with the palato-quadrate apparatus not articulated with the skull ; gill
openings always 5 and always lateral; dorsal fins 2, well developed, each without. spines. This suborder
contains most of the living sharks. .
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In the following key we give only those families known to be represented in Hawaiian waters:
a. First dorsal fin over or behind the ventrals; spiracles present; no nictitating membrane .•......I1. Scylliorhinidre. p, 35.
aa. First dorsal fin inserted more or less in advance of the ventrals. .

b. Caudal fin not lunate. its upper lobe two or more times the length of the lower. with a notch below toward its tip;
sidcs of tall not keeled.

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

c. Head normally formed III. Carchariidre. p. 35.
ee. Head hammer-shaped or kldney-shaped by the extenslon'of its sides IV. Sphyrnidre. p. 41.

ceo Tall exceedingly long. forming about one-half the total length; eyes without nictitating membrane.
V. Alopiidte, p, 42.

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

Family II. SCYLLIORHINID£.-The Cat Sharks.

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

Genus 2. CATULUS Smith.

As here understood, this genus is very close to the European genus ScylliorhinuB, from which it is
distinguished by the separate nasal valves. Gill has further divided the group into Catulus, having
the nasal valves provided with lobes or grooves, Haltelurue having the .nasal valves simple, and Cepha
lO.icyll'ium, which has a very broad head and the stomach inflatable. The latter group, with possibly
Houelurus, is perhaps generically distinct. Caiulus differs from PriBtiUTU8 in having the scales on the
upper edge of the tail not much, if at all, enlarged and usually not differentiated from the others. The
prickles on the body are usually much coarser in CatuluB than in ScylliorhinuB or Prieuurue. Species
numerous, usually in rather deep water. The single species known from Hawaiian waters is described
in Section II of this volume.

Catulus Andrew Smith. Proo, Zoo!. Soc. Lond, 1837, 85 (canicula).
Porodcrma Smith, !. c. (ojricanus).
lfalrelurus Glll, Ann. Lye, Nat. Hist. N. Y. 1861. 407 (burgeri).

Family III. CARCHARIlD£.-The Typical Sharks; Manos.

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

A large family found in all seas. The species are often closely related and difficult of determination.

a. Carchariinae: Spiracles present: teeth more or less depressed, with entire or serrate sharp edges.
b. Root of tall without pit; caudal fin wttha single notch Gale"., p, 35
/,/,. Root of tall with conspicuous pit above; caudal fin with a double notch Galeocerdo, p. 36

aa. Spiracles obsolete; lower teeth narrower than the upper.
c. First dorsal fin Inserted posteriorly, nearer ventrals than pectorals Prionace. p. 37
ceo First dorsal inserted anteriorly. nearer pectorals than ventrals,

d. Teeth all serrate more or less, entire in the very young Carellarias, p. 38

Genus ,3. GALEUS Raftnesque.

First dorsal opposite the space between the pectorals and ventrals; mouth crescent-shaped with
teeth alike in both jaws, oblique, notched and serrated; spiracles present, small; nictitating membrane
present; no pit at base of caudal; caudal fin with a single notch. Tropical seas.



36 BULLETIN OF 'l'HE UNITED STATES FISH COMMISSION.

Galeu« Rafinesque, Caratterl Alcnni Nnovi Generi, 13, 1810; in part (galells, ete., nlthough that species is not explicitly
mentioned, the first species mentioned being a species of Prisiiurus, P. melasunnus),

Galcorhinue Blntn ville, Bull. Sci. Philom. 1816, 121 (!lale"s) ••
Oaleus Cuvier, Rogne Antrnul, Ed, I, 127, 1817 (!laleus).
Eugaleu8 Gill, Proc. Ac. Nat. Sci. Phila. 186,1, 148 (galem).

2. Galeus japorricusiMuller & Henle. Fig. 2.

Spiracles small; a short labial fold on each jaw; second dorsal fin not much smaller than the first,
and slightly in advance of the anal; length of caudal fin rather less than distance between the 2
dorsals (Muller & Henle).

This species was not obtained by us, the only Hawaiian reference being that of Dr. Steindachner,
based upon a single specimen more .than 5 feet long,from Laysan. It is more likely to be the Japanese

FIG. 2.-aaleus japouicus Miiller & Heule; after Muller and Henl

species, GaleWl.iapon·icu.~, than the Californian, Goleu« z1!()ptl'ru,~. Neither of these differs much from
the European Galeu« galeu8.
Oaleue japouiclls Muller & Henle, Plugiostomen, 58, 1'1. 22,1841, Japan; GUnther, Cat., VIII, 38l), 1870 (copied); Bleeker,

Nat, Verh. Kon. Ak. Arnstcrdum, XVIII,1879, 3 (name only); Jordun & Fowler, Proe. U. S. Nat, MnR., XXVI, 19m,
611 (Onomichi, Hiroshima, and Nugnsn.kl, Japan).

Guleu» "'llgaris, Steindnehner, Denks, Ak. Wiss. Wien 1900, 519 (Laysnn): not o( Cuvlcr.

Genus 4. GALEOCERDO Muller & Henle.

Mouth crescent-shaped; teeth alike in both jaws, large, oblique, coarsely serrated on both margins,
with a deep notch on outer margin; spiracles present; caudal fin with a double notch; a pit on the tail
above and below at base of caudal fin; first dorsal opposite the spaee between pectorals and ventrals,

Large sharks found in most warm seas. Only one species known from Hawaiian or American waters.
Galeocerdo Miiller & Henle, Plngiostomen, 59, 1838 (tlWinu8).
Borcoqalcu» Gill, Ann. Lye. NIlt. Il ist, N. 1., VII, 18!i1. 411 (lrcltcns).

3. Galeocerdo tigrinus Muller & Henle. Tiger Shark.

Head 7.25 in length; depth about 10; snout 8.88 in head; interorbital space 1.38; width of mouth
at corners about 1.6; .eye 5.66 in the interorbital space; space between nostrils 2.

Body elongate, tapering to caudal: head very much broader than deep, depressed; eyes small,
lateral, nearer snout than gill-opening; snout broad, short, rounded; mouth very broad, rounded;
teeth numerous, rather large, compressed, with several basal cusps, and with edges more or less ser
rated; a labial fold at corners of mouth; nost.rils large, inferior, about midway between tip of snout and
eye; interorbital space very broad, flat; spiracles very small, behind eye; gill-openings large, poste
riorly above base of pectoral. Body very finely roughened. First dorsal beginning about first fourth
of interspace between origin of pectoral and that of ventral; second dorsal small, a little nearer origin
of first dorsal than tip of caudal; anal small, beginning behind origin of second dorsal; pectoral rather
long; ventrals very much nearer anal than poetorals; caudal very long, lower lobe produced; caudal
peduncle rather short.

Color brown above, whitish or pale below, upper surface with blackish markings, mostly in the
form of dark crossbars.

'I'his shark is known Irom the East Indies northward to Japan, whence Giinther recorded a small
example. Jordan and Snyder also record it from Jupan, having «xumined the dried skin of It yonng
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male from Nagasaki. A good specimen was sent to us from Honolulu by Mr. EoL. Berndt. The
species differs from G. maculatus of the Atlantic in having dark cross-bands instead of da, k.brown
spots on the upper surface.
Golcocerdo ti,qrimls Mtrller & Henle, Plngiostomen, 59, 1838, Pondicherry; Giinther, Cat., VIII, 378. 1870 (Japan); Dumerfl,

E1asmo\>muches, I, 393, J870 (Pondieherry); Jordan & Fowler, Proc. U. S. Nat. MUS., XXVI, 19m, 612 (Nagasaki);
Jordan & Snyder, Proe. U. S. Nat. Mus., xxv:n, 190,1,9·10 (Oahu).

Galeoccvdo 1"uyllcrll\Iacdonuld & Barron, Proc. Zool. Soc. Lond, IHti8, 368, pl. 32, Australia.

Genus 5. PRIONACE Cantor. Blue Shark».

Large sharks with the body and head slender; no spiracles; the teeth in both jaws strongly
serrated in the adult, those in the upper jaw broad, those below narrower, straight, and claviform;
nrst dorsal large, inserted midway between axils of pectorals and ventrals; second dorsal much
smaller, usually not larger than anal; embryo not attached to the uterus by a placenta. Species
rather few; large, slender, swift, voracious sharks of the warm seas. The groups called Priouace,
Hupoprion, Apj'ionodon, and Scoliodon are usually placed as subgenera under Carcliarhinus or Carcharias,
as the group has been commonly called. Their retention as distinct genera is apparently justified on
the ground of convenience.
priouodon. Miiller & Henle, Plngiostoruen, 35, 1841 (ulallcul'f, etc.); name preoccupied,
Priotuice Cantor, Malayan Fishes, 399, 18.50; SUbstitute for Prununlon,
C!lnoccjJltalns (Klein) Giil, Ann, Lye. Nnt, Hlat, N. Y. 1861, 400 ([llancus).

4. Prionace glauca (Linmeus). Fig. 8.

Snout very long; nostrils rather nearer to mouth than to extremity of snont; no labial fold except
a groove at angle of mouth; teeth of upper jaw oblique, scarcely constricted near base; lower teeth
slender, triangular ill young examples, lanceolate, with a' broad base, in old ones; pectoral fin long,
falciform, extending to dorsal, which is nearer ventrals than root of pectorals. Color light bluisil
gray above, paler below.

A large shark of the warm seas, occasionally taken in Europe and on the coasts of Japan and Cali
fornia. A mounted specimen from off Misak i is in the Imperial Museum of Tokyo, and in the

FIG. 3.-l'riunaec [llanca (Linnreusj : after Jordun nud Evermann.

Imperial University is a photograph of a large specimen secured at the same place. A female, taken
with a hand line at Albairos« Station 3801, 280 31' N., 141047/ W., contained 47 embryos, each meas
uring 15.3 inches in length. The following measurements of the adult were taken: Tip of snout to
end of eaudallobe 274 em" to dorsal fin 110; to eye 23; to first gill-opening 55; to pectoral 65; length
of gill-area 18; height of first gill-slit 5; of second and third 7.5; of fourth 7; of fifth 5; length of pee
toral62; base of pectoral 23; free edge of pectoral btl; axil to ventral 77; anterior margin of ventral
17.5; free margin of ventral 20.5; base of ventral 16.5; axil of ventral to front of anal 24; base of anal
13.5; anterior margin of anal 17; anal to caudal pit 22; base of dorsal 23; anterior margin of dorsal
30.5; free edge of dorsal 28; posterior edge of first dorsal to second dorsal 63.5; base of second dorsal
13; front margin of second dorsal 13.5; posterior end of second dorsal to caudal pit 21.5; upper lobe of
caudal 58.5; spread of caudal 67; lower caudallohe 37; girth at front of ventral 76; girth at front of
pectorals 91.

Whether this species is really identical with the European P. glauca is uncertain.
Sqnalns [llanens Llnnreua, Syst. Nat., Ed. X, 235, 17f>8, seas of Europe.
Carcharias [llnnws. GUnther, Cat., VIII, 364, 1870 (England; St. Helena; Pondieherry; and Port Arthur, Australia).
Prionace [/lnltr<l, Jordan & Evermann, Fishes North and Mid. Amer., I, 33, 1896 (San Francisco; Monterey); Jordan '"

Fowler, Proc. U. S. Nat. Mus., XXVI, 1903, 613 (Mlsaki); Snyder, Bull. U. S. Fish Cornm., XXIf, 1902 (Jan. 19, 1004),
.515 (AlblltrosS Stlltion 3801).
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Genus 6. CARCHARIAS Ratinesque.

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

(kircluiria« Raflnesque, Caratteri Alcuni Nuovi Generi, 10, 1810(in intention).
Carchal'hinu8 Blainville, Journ. Phys, 1816,264 (commersonii; a name based on Lacepede's figure of "Sqltalu8 carcharias:" it

apparently represents Carcharhinu8 lamia.
Carcharias Cuvier, Regno Animal, Ed. 1. 125,1817 (carcharias),
Eulamia Gill, Ann. Lye, Nat. Hist. N. Y. 1861,401 (lamia).
PlalllPodon Gill, 1. c., 401 (meni8orrah).
Isoqomphodot: Gill, 1. c., 401 (oxllrltynchu8).
Lamiop8i8 Gill, I. c., 401 (temminck'i).

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

'IIlclanOl)(cr1.ts, I). 38.
bb. Head elongate, somewhat narrow and depressed; snout long and narrowly pointed when viewed from above.

IJ/wrC1l8, p. 39.
aa. Tips of fins merely dusky,

c. Snout less than one-third distance to first gill-opening insularutn, p. 40.
cc. Snout excceding one-third distunee to first gill-opening' ncBiolcB, p. 40.

5. Carcharias me1anopterus Quoy & Gaimard. Plate 1.

Head about 5.85 in length; depth about 7.67; width of head 1.25 in its length; depth of head nearly
2; snout about 3 in head; interorbital space 1.5; space between tip of snout arid front of mouth 2.6;
width of mouth 2; eye 5 in interorbital space; internasal space 2; least depth of caudal peduncle 3;
caudal 3.5 in body; pectoraI5.5. '

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

Body very finely roughened when stroked forward; first dorsal with its length about equal to
depth of body, its origin midway between that of the second dorsal and tip of snout; origin of
second dorsal nearer origin of first dorsal than tip of caudal; anal similar to second dorsal, and below
it, the origins of the 2 fins at the same point; caudal rather long, with a notch near its tip; length
of lower lobe 2.2 in entire length of fin; pectoral large, margin of fin nearly straight or only very
slightly concave; ventrals small, their origin a little nearer origin of first dorsal than that of second,
or nearly midway between; back in front of first dorsal slightly keeled, and between first and second
dorsals with a shallow groove; base of caudal, above and below, with pit. Another example, a female,
gave the following measurements, recorded in centimeters: Total length 156; tip of snout to dorsal 52;
to eye 12.8; to first gill-opening 30.5; to pectoral 36.2; length of gill-area 7.7; height of first, second,
third, and fourth gill-slits 6.3; fifth 5.6; anterior margin of pectoral 28; base of pectoral 10.8; posterior
margin of pectoral 27.3; axil of pectoral to ventral 36.8; anterior margin of ventral 12; free margin
of ventral 10; base of ventral 10; axil of ventral to front of anal 13.3; base of anal 8.3; anterior
margin of anal 10; base of anal to caudal pit 9; base of dorsal 11; anterior margin of dorsal 19.5; free
edge of dorsal 15.3; distance between dorsals 38; base of second dorsal 7.6; second dorsal to caudal
pit 10; upper lobe of caudal 38; spread of caudal 35.5; lower lobe of caudal 19; width of mouth 17;
preoral length of snout 9.5; girth behind pectorals 63.5; girth at front of ventrals 53.
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Color in life (field No. 03535), upper parts of body ana head light brown, lower parts white; fins
tipped with black; upper and lower borders of caudal also black. Another example, 4.5 feet long and
similarly marked, was seen in the market of Honolulu.

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

This shark is a common form throughout Polynesia. \Ve have a number of examples from
Honolulu, three of which were collected in 1889 by Dr. Jenkins. 'I'he species was also found at
Samoa by Jordan and Kellogg. It may be known at once by the inky black tips to its fins.

Care/tarias metanoptenu Quoy & Gaimard, Voyage de I'Uranie, Zool., 194, pI. 43, figs. 1 and 2, 1824, Vaigiou Island;
GUnther, Cat., VIII, 369,1870 (South Afrien; Amboynu); Streets, Bull. U. S. Nat. Mus., No.7, 94,1877 (Christmas and
Wa._hingtonislands); Snyder, Bull. U. S. Fish Commission, XXII, 1902 (Jun. 19, 1904), 513 (Honolulu).

Cnre/tarias (Pl'ionodon) rnclanoptcrltS, MUller & Henle, Plugiost., 43, pI. 19, fig. 5, 1841 (teeth); Bteindachner, Denks, Ak.
Wiss. Wien, LXX, 1900, 519 (South Seas).

Carctuiria» (Prionaec) rnelanoptcrus, Cuntor, Cat. Muluy. Fish., 400, 1850 (Stratts of Malacca): Fowler, Proc. Ac. Nut. ScI.
Philu. 1901, 325 (Thornton Island),

f Carchartae (Prionodon) hcniei Blecker, Nnt. Tyds. Ned. Ind., IV, 507, 1853, Batavia.
f Oarckariae (Prionodon) IJraellyrl'1/nclI08 Bleeker, Enum. 81'. Arch. Ind., 206, 1859, East Indies.

6. Carcharias phorcys Jordan & Evermann. Plate 2.

Head 4.8 in length; depth 6.5; width of head 1.75 in its length; depth of head 1.8; snout about
2.2 in head; interorbital space 2.2; space between tip of snout and front of mouth 2.5; width of
mouth 2.5; eye 6 in interobital space; internasal space 1.8; least depth of caudal peduncle a little over
4.8; caudal 8.5 in body; pectoral 5.75.

Body elongate, rather robust, the tail compressed; head elongate, somewhat narrow and depressed,
snout long and narrowly pointed when viewed above, the tip rounded; eyes small, their posterior
margins about midway between tip of snout and first gill-opening; nictitating membrane well devel
oped; mouth large, very convex, the anterior margin of mandible below front rim of orbit; teeth in
upper jaw narrow, with broad basis, not notched, compressed, serrate, and with four or five basal
cusps behind; teeth in mandible rather long, pointed, not serrate, the edges smooth; nostril without
flap, inferior, and nearer eye than tip of snout; interorbital space broad and convex; npper profile of
head rising gradually in a nearly straight line to back of head; gill-opening of moderate length, poste
rior, over base of pectoral; peritoneum white or pale; body very finely roughened when stroked for
ward; height of first dorsal less than depth of body, its origin a little nearer tip of snout than origin of
second dorsal; origin of second dorsal nearer origin of first dorsal than tip of caudal; fin small,
about over anal, so that origins of the 2 fins are opposite; caudal long, with a notch at its tip, deep,
the lower lobe 2.25 in length of fin; pectoral with margin slightly concave; ventrals small, their origins'
a little nearer base of lower caudal lobe than origin of the pectoral; back convexly ridged, broader
between the dorsals; base of caudal with a pit above and below.

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

This description from an example 27.5 inches long, field No. 08747, taken at Honolulu. Type,
No. 50612, U. S. Nat. Mus. We have 4 other examples also from Honolulu, one a feetus, besides
2 from the same locality collected by Dr. Jenkins in 1889. Specimens were also secured by the
Albaiross in 1902 at Honolulu and at Hanalei Bay, Kauai.

Careharias plwreys Jordan <It Evermann, Buil. U. S. Fish Cornm. 190'2 (April 11,1903),163, Honolulu; Snyder, Bull. U. S.
Fish Comm. 1902 (Jan, 19, 1904), 513 (Honolulu; Hunulei Buy, Kaual}.
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7. Carcharias insularum Snyder. Plate 3, fig. 1.

Head, measured to last gill-opening, 3.1 in length (tip of snout to caudal pit); depth at front of
pectorals 6.1; at front of vontrals 6.7; snout 3 in head; interorbital width 2; pectoral 4 in length;
upper lobe of caudal 2.7.

Mouth semicircular, its width equal to distance between tip of snout and posterior border of eye,
distance between edge of mouth and tip of snout 1.7 times width of mouth, or a little more than
distance between nostrils; upper teeth serrated from base to tips, the lower. ones smooth on base,
upper parts weakly serrated; teeth of upper jaw a little broader at base than they are high, the cutting
edges of median ones straight; lateral teeth with edges slightly concave, concavity of outer edges
deepening somewhat as they approach corners of mouth; teeth not pointing outward in either jaw,
those of lower jaw much more slender than those above, the bases somewhat wider than height of
teeth; cutting edges concave; 30 rows on each jaw, teeth of the 2 median rows minute or absent.
Tip of pectoral fin acutely rounded; first dorsal broadly rounded; second dorsal slightly smaller than
anal; caudal very large, underside of upper lobe with a deep notch; free edges of dorsals, pectorals,
and ventrals concave; claspers of male 1.5 times as long as ventral fin is high.

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

The following measurements were taken before the specimen, a male, was preserved: Total
length 213 cm.: tip of snout to dorsal 71; to eye 17.1'; to first gill-opening 40.5; to pectoral 48; length
of gill-area 10; height of first gill-slit 7.5; of second 1'.2; of third 8.8; of fourth 8.2; of fifth 5.7; length
of pectoral 39; base of pectoral 14; free edge of pectoral 37; axil of pectoral to ventral +7; anterior
margin of ventral 14; free margin of ventral 12; base of ventral 12.7; axil of ventral to front of anal
17.8; base of anal 9; anterior margin of anal 12.7; aual to caudal pit 8.2; base of dorsa121; anterior
margin of dorsal 32; free edge of dorsal 23.5; first to second dorsal 47; base of second dorsal 6.3;
front margin of second dorsal H; second dorsal to caudal pit 12.7; upper lobe of caudal 59.5; lower
lobe of caudal 30; spread of caudal 61; girth at front of ventrals 6G; girth at front of pectorals 78.5.

Seven young were obtained from a large Iemale of this speeies taken at station 4111, between
Molokai and Oahu, each measuring 61 em. in length. Color bluish; pectorals, second dorsal, anal,
and lower caudal lobe broadly tipped with black; ventral surface of body und paired fins; except the
terminal dark areas, yellowish; tip of first dorsal yellowish. The head measured to last gill-opening
2.9 in length; depth at front of pectorals 5.5; depth of caudal peduncle 5.5 in head; snout a; interorbital
width 2.1. Curve of mouth elongate instead of circular, as in adult, its width being an eye's diameter
less than distance between tip of snout and anterior border of orbit. Distance between edge of mouth
and tip of snout 1.1 times width of mouth. Height of dorsal 6.25 in length of head and body; length
of pectoral a.4; upper lobe of caudal 2.7. Dorsal and pectorals broadly rounded.

This shark appears to be closely related to ntrc]wrias lamia Rafinesque, of the Atlantic. Not
common about the Hawaiian Islands,

Carcluiria« insularum. Snyder, Bull. U. S. Fish Comm. 1902 (Jan. 19, 1904), 51:!, pI. I, fig. 1, off Diamond Head, Oahu Island
(Type, No. 50859, U. S. N. M.).

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

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

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

Molokai: Total length 224 em.; tip of snout to dorsal 71; to eye 17.8; to gill-opening 44; to pectoral
54; length of gill-area 13.5; height of first gill-slit 6.5; of second 7; of third and' fourth 6.5; of fifth
5.8; anterior margin of pectoral 49; base of pectoral 14; posterior margin of pectoral 42; axil of pec
toral to verttraI49.5; anterior margin of ventral 12.8; free margin of ventral 12.8; base of ventrals 10.8;
axil of ventral to front of anal ]9; base of anal 8.3; anterior margin of anal ]2; anal to caudal pit 13.4;
base of first dorsal 19.7; anterior margin of first dorsal 30.5; free edge of dorsal 26; distance between
dorsals 58; base of second dorsal 7; second dorsal to caudal pit 19; upper lobe of caudal 61; spread
of caudal 66; lower caudal lobe 29; width of mouth 20.5; preoral length of snout 15.

Type, No. 501'60, U. S. Nat. Mus., a female about 4.86 feet long, taken at French Frigate Shoals.
A smaller example, also a female, from Laysan Island, does not differ from the type, except that it is
darker in color, the under parts being quite dusky. Ootype, No. 12790, L. S. Jr. Univ. Mus., a
female 32 inches long (No. 03741), and the heads of 2 larger examples were obtained at Honolulu.

A large and voracious shark seen everywhere about the islands. Compared with Carcharias
japonicus of Japan, it is more robust in form, having a shorter and broader head.

Carcharias (Ptionodon) f!"nf!cticIl8. Stcindachncr, Dcnks. Ak. Wiss. Wicn, LXX, 1900, 519 and 521 (Lnysnu Island.)
Carcharias ncsiotcs Snyder, Bull. U. S. Fish Comm. 1902 (Jan. 19, 1904), 514, pl. 1, fig. 2, French Frigate Shoals.

Family IV. SPHYRNIDM,

General characteristics of the Carchariidtc, but the head singularly formed, kidney-shaped or
"hanllncr" -shaped, from the extension of its sides, the nostrils being anterior and the eyes on the
sides of the "hammer"; mouth crescent-shaped under the "hammer"; teeth of both jaws similar,
oblique, each with a notch 011 the outside near the base; no spiracles: last gill-opening over the
pectoral; first dorsal and pectorals large, the dorsal nearer pectorals than ventrals; second dorsal and
anal small; a pit at the root of the caudal; caudal fin with a single notch toward its tip, its lower lobe
developed. One genus with 5 species, inhabiting most warm seas. Large sharks, known at once by
the singular form of the head; which is not quite the same in any two species.

Genus 7, SPHYRNA Raftnesque.

Characters of the genus included above. In the form of the head there is a perfect gradation among
the species from the narrow hammer of S. blocliii, with the lobes three times as long as broad and
deeply grooved along the anterior edge, to the kidney-shaped head of S. tiburo, in which the'anterior
grooves are obsolete.

Splutrtu: Rnflncsque, Indice d'Ittiol. Sieilinna, 60, 1810 (zyoxna).
CC811'OrhinU8 Blrrinvll le. Journ. Phys, 1816, 264 (zyoxn,,).
Zyg:rna envicr, Regno Anlmnl, Ed. I, 127,1817 (zyown<t): name preoccupied.
PI"ly8q't<llu. Swainson. Classn. Anim., II, 318, 183a ("tlb",·o"=ludes).
Reniccpe Gill, Ann. Lye, Nltt. lUst. N. Y., VIlI, 1861, 412 (Iiburo).
Ce.lracton (Klcill; pre-Linnrean) Gill, I. c., 403 (zyowna).
EU81'hyrna Gill, I. e., 412 (blocldi).

9. Sphyrna zygoona (Linnseus). Hammer-headed Shark; " Mrmo kihikihi."

Head truly hammer-shaped; width of head about twice its length; length of hinder margin of
hammer nearly equal to its width near the eye; nostril close to eye, prolonged into a groove which
runs along nearly the whole front margin of head; first dorsal large; second quite small, smaller than
anal; pectoral rather large. Color gray. A large voracious shark reaching a length of 15 feet or more,
found in all warm seas; occasionally on our coasts from Cape Cod and Point Concepcion, southward.

A number of examples of this species were obtained at Honolulu, and it was taken by the AlbatJ'oss
at Station 3844, off the southern coast of Molokai. Dr. Jenkins also brought 13 examples from
Honolulu in 1889, the largest measuring 20.5 inches. The species is also common in the South Seas
and in Japan.
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Squalus zygrena Linnseus, Syst. Nat., Jed. x, 234, 1758, Europe; America.
Sphyrna zygl£na, Rafinosque, Indicc d'Utioi. Sic., 46, 1810 (Messina); Muller & Henle, Plagiostomen, 51, 1841 (Brazil;

India); Jordan & Evermann, Fishes North and Mid. Amer., I, 45, 1896; Evermann & Marsh, Fishes of Porto Rico,
63, 1900; Jenkins. Bull. U. S. Fish Comm., XXlI, 1902 (Sept. 23, 1903), 420 (Honolulu); Snyder, Bull. U. S. Fish
Comm., XXII, 1902 (Jan. 19, 1904), 515 (Molokai).

Squolus malleus Risso, Ichth. Nice, 34, 1810, Nice.
Zygl£na malleus, Shaw, Nat, MiseelI., pl. 267,18-, --; Giinther, Cat., VIIJ, 381, 1870 (Totoya, Fiji Islands); Giinther,

Shore Fishes, Challenger, ZooI., I, Part VI, ,';9, 1880 (Heefs at Honolulu).
Zygl£na leuiitii Lord in Griffith, Animal Kingdom, X, 640, pI. 50, 1834, New Holland.
Zygmna 8ubarcuata Storer, Proc, Bost. Soc. Nat. Hist., III, 1848,70, Cape Cod.
Cestracion zygrena, Dumertl, Elasmobr., II, 382,1865 (Mediterranean; coasts of North and South Ameriea: Australlu; Japan).

Family V. ALOPIIDM.-Thresher Sharks.

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

Gelius 8. ALOPIAS Rafinesque.

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

Alopias.Iillfinesque. Cnrntter! di AJcnni Generi, 12, 11:\10 (?nflcrmtruH=vulpeH).
Alopecias Muller & Henle, Plugtostomcn; 7·j, 1841; amended orthography.

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

Body fusiform, cylindrical, thickest before dorsal fin; back regularly arched from above pectorals
to end of snout, and gradually decreasing ill size posteriorly to caudal. Head short, bluntly conical;

. ~+~
snout blunt; eye rather large; mouth horseshoe-shaped; teeth about 19+19' third or fourth tooth 011

'either side of center of upper jaw smaller than others; spiracles very small or wanting; last gill
openings above or slightly in front of pectorals.

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

FIG. 4.-Alopias vulpes (Gmelln); after Jordan and Evermann,

long, slightly slender toward its summit, superior angle rounded; second dorsal similar in shape, but
much smaller; anal small, placed behind second dorsal, which it resembles; pectorals long, wide,
emarginate, with small process behind; ventrals wider than high, nearest first dorsal; caudal nearly
as long or longer than body, composed of 3 distinct lobes, one small, triangular, at under side of
tip, a second long and low, extending along upper side of tail, and a third short and broad, at lower
base of tail.

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

Length, 12 feet.
One large specimen received from the Honolulu market through Mr. Berndt.
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A large shark , abounding iu a ll warm seas, common on the east coa t of Japan. It was seen by
Dr. J ordan at Misaki, Nagasaki, Tokyo, and Yokohama. No one lias ye t compa red specimens of the
Japanese fish wi th th ose from Californ ia or tho M diterranean, and the species may prove d iffere nt.
Squ.alu s 'vttl, )e8 Gmcfill , Sys t , Nat., I , 149G, 1788, Mediterranea n ; ILIt r Pen uruit.
Squalu« 'I;nlp in1.M; Bon na tcrr e, Tu bl eu.u E ucycl, Ieh t.hy.; 9, ) 788, M editerra nean ; u.Ite r P CIlI1Hnt.,

Alopias?nc,crow'1l8 Rnfin esqu c, Carattcr t di Al cun! Gcnc r i , 12. 1 10, Sicily.
Squalu» alop eci as Grouo w, ut. JFiShcs, 7, ]854, Medit er ra nean.
Cm'c!lct1'ias'Ultlp es, De Kny, No w Yor k Fuuu a, I V, Fi sh.es, 348, pl. LX I, fig . 1!)9, 1842.
Alopia« "ltlpcs, Dumeri l, E lnsrnob r ., 1, 421, 1 ~r;5 ; DILl', F ishes or Fnd ia , Sup ple me nt, 810, 1888; Jordan & Gifbert, Synopsis,

27, 1883; J ordan & Evcrm ntm , F ishcs North a nd Mid . Amor., I , 45, 189G.
A lopecias 'Ultlpes, Gturt her, Cnt., VIII , 093, 1870.

Family VI. LAMNlD£ .-Thc Mackerel Sharks.

Sharks of large size, with th e body stout , t he m out h wide with large teeth, and the tail slender ;
the caud a l fin Innate, the 2 101es being not very un equal, th e upper lobe strongly bent upward;
caudal pedu ncle with a . trong keel on each side; gill-openings wide, all in fro n t of the pectoral, ent irely
lateral , not extending under' the throat ; first dorsal large; pectora ls la rge; ventrals mod erate; second
dorsal and anal. very small; a l)it at th e root of th e cauda l; spira .les minute or absen t. Genera a;
species 6 or more, besides numerous fossil species. In t his family tho denti tion , as well as th e muscu
lar system, reaches its highest degree of specialization .

a. La",,, i;~: Toeth sle nder and sharp , wi th enure edges .Tsurousi», p. -
aa , Cktl'c lta"odontinw: Teeth with serrated edges, compressed , and triuugula r In form , withou t basal cusp .. Carcluuodon, p . -

Genus 9. ISUROPSIS Gill .

• Snout rather long and pointed ; the body formed mu ch like that of a tunny or mackere l; Jirst dor
sal large, inserted entirely beh ind pectoral s, nearl y mid way 1el.ween pecto ra ls an d vcntrals; pectora ls
large; second dorsal and anal very small ; caudal p dun ilc slend er: teeth long, lanceolate, with sharp'
entire cutting edges and no basal CL1SpS.

JSll rOjisis Gi ll, A UIl. Ly e, Nn t, Il lst, N. Y.• VIl1, l tiGl , 3U8 (il la'll cl.'s).

11. I surop sis g lauca (MLil Jer & H enle ). F ig. 5.

Snout long, P in ted ; teeth in 4 1'OWS, very long, flex uous, wi th out dcuticles at. base; s pira ·Jes very
small ; 'first d rsal inserted woll I ackward , midway bet ween pectoral a11(.1 ventral, sca rcely longer than
high , its upp er angle I' undcd.

Color, dark blue, wh ite below.
Coasts of J apan and sou th'I'ard, rather common a bout Nagasak i. Many jaws an] a stuffed Ieetus

F IG. 5.-Iswropsis glr''ll CCI (Miillcr & H enl e ) ; nfte r Mlill el' nn d Henle.

are in possession of .M1'. Yabiro at Nagasak i. A specimen 7 feet 19u9 was take n by J ordan and Snyde r
at Matsush ima, of which tb head was preserve d. Many teeth and jaws of spec imens from Hono lulu
a!' in posse si n of Mr. E. L. B rndt, of H onolulu.
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Oxyrllina glauca Miiller & Henle, Plagiostomen, 69, PI. XXIX,1841, Nagasaki (erroneously stated to be from Java);
Sehlegel, Fauna Japonica, Poiss., 302, 1850 (Nagasaki); Dumerll, Elasmobranches, 409, 1870; after Muller & Henle.

Lamna glauca, Giinther, Cat., VIII, 391, 1870 (Cape Seas; St. Helena).

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

General character of Isuropsis and Lamna, but with a different dentition, the teeth being large,
flat, erect, regularly triangular, their edges serrated; first dorsal moderate, nearly midway betweel~

pectorals and ventrals; second dorsal and anal very small; pectorals large; ventrals moderate; caudal
peduncle rather stout; spiracles minute or absent. Sharks of very large size; the strongest and most
voracious of all fishes; pelagic, found in most warm seas.

Carcharodon Andrew Smith, Mag. Nat. Hist, (2), II, 37, January, 1838. (No type mentloned.)

12. Carcharodon carcharias (Linnseus). "Niuhi."

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

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

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

A large pair of jaws is preserved in the mU!jllum of the Imperial University at Tokyo, from a speci
men taken somewhere off the east coast of Hondo, near Misaki. This conatitutes the only record of
the species from Japan. It was not seen by us in Hawaii, but we have unquestionable information of
its occurrence off the coast of Puna, south of Hilo, whither it was attracted by the body of a dead horse.
There are other statements of its frequent visits to Hawaii.

Lamia Rondclet.Tllst, POiHS'I 390, 15.54, Nice, Marseilles; good figure.
Squalus carclutrias Linmeus, Byst Nat., Ed. X, 235, 1758, Europe; after Artedi; not of most later authors,
Carcharias vcr.'" Agassiz, Polss, Foss., III, 246, 1836; name on plate only.
Carcharodou smUM Bonaparte, Selach. Tub, A liltI., 9, 1838; aftcr Smith.
Carcharodon rotulclcti MiiIIcr & Herrle, Plngiostomen, 70, 1841, Mediterranean Sea and Atlantic Ocean; after Rondelet.
Carcharodoii capensis Smith, ZooI. S. Africa, III, pl. iv, 1842, Cape of Good Hope.
Oarcharia« atsoootii Storer, Proc, Bost, Soc. Nut. Hist., III, 1848, 72, Provincetown, Massachusetts.
Oarciutrodon. roudclcti, Giinther, Cat., VIII, 392,1870.
Carcharodon carctuiriae. Jordan & Gilbert, Synopsis, 875,1883; Jordan & Evermann, Ftshes North and Mid. Amer., 1,50, 1896.

Order C.TECTOSPONDYLI.

Calcareous lamellm arranged in one or more coneentric series or rings about a central axis in each
vertebra; spiracles present; anal fin wanting; dorsal fins 2, with or without spine. As here under
stood, the order Teciosponduli includes the sharks of the groups called O!Jelospond!Jli and Tedospondsili
by Hasse. 'the vertebne in the rays show a similar structure, and it is probably from sharks of this
group that the rays are descended.

Family VII. SQUALIDJE.-The Dog Sharks.

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

Genera 6 or more; species about 15. Rather small sharks, chiefly of the Atlantic. These sharks
represent a comparatively primitive type, apparently not descended from any other existing Squali.
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n. Up per teet h sim ple , without smullcr en ips a t base.
iI . Tee th a li kc in both juws, su bq und ra te, each wit h a near ty horizon ta l cu t t ing edge and 0. poin t d irect ed bnokw a rd ,

Squalns, p. ~1 5 .

,w. Uppe r teeth eac h with 1 01' 2 smull c usp o.t vase o n ea ch side.
e. Teeth uneq ual , tho upper erec t and t ricu spid, the low r obl ique Etmopterus, p. 46.
cc, Tee th eq ua l, very sm ul l, a nd po inted C'(;/il l'oseylliu?JI., p. 46.

Genus 11 . SQ.UALUS (Ar tedi ) Linnreus.

Body rath er slende r; mouth li ttle arched, with a long, straigh t, deep, oblique groove on each side;
no labial fold; teeth rath er small , a ll simple , equal in t he 2 jaws, their points so mu ch turned aside
that t he inn er margin forms the cutting edge; spiracles rath er wide, just behind the eye ; fins moder
ately developed, the first dorsal la rger than the second, much in advance of the vent ral fins, whi ch
a re behind the uti Id le of the b ody alth ough in advan ce of the second dorsa l; 101'8al spines st rong, not
grooved, tail scarce ly bent upward . Small sharks ab unding in the temperate ieas ; 40r 5 species k nown.

Sqn,,!'I,." ( Ar te d i) Lin rneus, Sys t. N u t. , Ed . x , 203, 1758 [incl ud es IlI1sha rks).
Sqncll IGs Rutin esq ue, Cn ru t te ri , 13, ] 810 «([CC," I.1n:([.~ l\.lld 1l!la!a ).
j lc« n lllOd l.'i?,·u . B lu in villc, J ou ru , Ph ys . 1816, 263 (aC<LlI lI d as ) .
Acuutttiu» ll iHSO, En rol' . ~1 (' I-id ., 111,1 31, J 26 (rL(;anlhia.) .
E'1I 10;l,;!Jchiru 8 Gill , Proc, A c, N ut, Sc i. P h i l u, 1862, IJ96 (fuyato).

13. Squalus mit sukurii J'ordnn & Snyder. " 1Jfano." Fig. G.

We 'have 4 Icetal exa mples (No . 03752) of a spec ies of this gcn us, obta ined at Kailua, H awai i,
August , ] 901. Th ey were brought to us by a fis he rman after having been rornovod from th e body of
the par nt fish, whi ch we ell I not see ; th is ex amp le was about 3 feet long. Th e spec ies was said by th e

• fisherma n to be common in that region. The Icetuses each measured about 4.25 inches in to tal length ,
and may be descr ibed as follows:

H ead 3.5 in length ; depth 12; eye 3; snout 3.5. Body, lender ; head broad, dep ressed ; mouth

FJO. G.-Sqlla l IGs ?l1:ilSl!klwil J ord an & Sn yd e r; Irom the type.

bet ween posterior edges of eyes, i ts width equal to half its dista nce from tip of snout; snou t broad,
obtusely pointed ; in terorb ita l space near ly flat, its wid th equal to d iameter of eye ; or igin of first
dorsal fin near er tip of snout th an ba se of caudal tin ; body nth-ely mooth , asperities scarcely, if at
all, perceptible.

Color in alcohol, yellowish white ; up per par ts du sk y or brownish ; d rsal fins pale at base, black
on distal pa rt ; caudal black , tips ot Iob es white.

Adult examples were taken by the A lbal?·o.qS and recorded by P I'O[e SOl ' SIlY Ier, wh o is unable to
separate the species from Squat-us miisulcurii. of J apan, Th iat ter is th us described by Snyde r:

Head, mea ured to la. t gill-opening, 3.9 in length (s nout to caudal pit}; mea. ur d to firs t; gill
opening 4.5 ; width of h ead 2 in its length to last gill-opening : snout. 2.4 in hea I measured t first.
gill-ope ning; in teror bital space 2.4; heigh t of first dorsal fin 2; second dorsa l 3.4.

Teeth in both jaws similar, except tha t the lower ones are sligh tly larger than those a bove ;
placed in 3 cl sely apposed r WS, poin ting away from m iddle of jaw ; out I' edge wi th a deep
notch, inn er ser ving as cutting edge : distance between mouth and tip of snout 2 in length of head to
first gill-opening; wid th of month 3.4; leng th of fold at corner of mouth equal to d istan ce bet ween
nostrils ; distan ce betw een nostril and tip of snout 3.0 in ' head ; between nostril and m idd le of
.montb equal to distan ce between n ostril and t ip of snout ; dista nce bet ween spiracles 2.3 in head ;
length of gill-area 4.5; diameter of eye 5.

Length of expo. ed p rt ion of first dorsal, pine equaling d istan ce h om t ip of spine to ti p of fin;
heigh t of spine equaling base of fin ; second' sl ine 0.75 as high as On; distanc between dorsals 3.66

..
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times length of snout; pectoral, when depressed, reaching to a vertical through posterior edge of base
of dorsal, the tip bluntly pointed; edges of pectoral and first dorsal concave, that of second dorsal
emarginate; edge of ventrals straight; distance from anterior edge of anal opening to tip of depressed
ventral 2.4 in head; upper caudal lobe 3.7 in its length; a low lateral keel on caudal peduncle.

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

species from Japan, while others are like them in every particular.

Squulu« mltsukuri! Jordan & Snyder. Pro". U. S. Nllt. Mus., XXVI, 1\)03 (Mill'. 30), 629, fig. 3, Misaki (Type, No. 718·1,
Stanford Univ.); Snyder, Bul!. U. S. Fish Comm., XXlI, 1902 (Jan. 19, 1904), 515 (Albalmss Station 4085, olI north
coast of Maul).

Genus 12, ETMOPTERUS Raftnesque.

Mouth little arched; teeth of' lower jaw with the point so much turned aside that the inner
margin of the tooth forms the cutting edge; upper teeth erect, .each with a long pointed cusp mill one
or two smaller ones on each side; spiracles wide.

Of the 2 known species one occurs in Hawaiian waters. It. is described in Section II of this work.

Ettnopterus Rnflncsque, Camtteri, etc., 14, 1810 (aculcaius),
Spinua: Cuvier, Regno Animal, Ed. I, 129, 1817 (acauthlas find spiuax),
Spiuax MiiJIer & Henle, Plagiostomen, 86, 1838 (Sp!IIILX).
Acantludlum Lowe, Proe. Zool , Soc. London 1839, 91 (pltsillum).

Genus 13. CENTROSCYLLIUM Miiller & Henle.

Teeth equal in both jaws, very small, straight, pointed, each with 1 or 2 smaller cusps on each
side at base; mouth crescent-shaped, with a straight, oblique groove at its anglo; spiracles moderate;
gill-openings rather narrow; dorsal fins small, each with a strong spine; the second dorsal entirely
behind the ventrals. One species in the Arctic Seas and another recently discovered by the Albotror«
off Kauai, The latter is described in Section II.

CentroscylUurll Miiller & Henle, Plaglostomen, 191, 1838 (Jabr!c!!).

Order D. BATOIDEI.-The Rays.

Gill-openings 5, slit-like and inferior; spiracles present; no anal fin; dorsal fins, if present,
inserted on the tail; body typically disk-like, broad and flat, the margin of the disk being formed by
the expanded pectorals; tail comparatively slender, the caudal fin small or wanting; vertebrm
cyclospondylous. With the exception of the Iiajuue, most or all of the rays are ovoviviparous.

a. Pectoral fins uninterrupted, confluent around the snout; teeth smal l . _....... _. _.... _-. -. _.. _- .... _Dasyatidm, p. 16
au. Pectoral fins interrupted, one portion forming detached appendages, or "cephalic flns,' 011 the snout.

b. Teeth very large, flat, tesselated, few In number _ __ Aetobatidm, p. 48
bb, 'l'eeth very small, flat, or tubercular, numerous; cephalic tins conspicuous, resembling horns; size enormous,

Mubulidl£, p. 50

Family VIII. DASYATIDJE.-Thc Sting Rays.

Disk usually more or less broad than long; pectoral fins uninterruptedly confluent in front,
forming the tip of the snout; tail variously formed, usually whip-like, sometimes short and stout,
sometimes bearing a single dorsal or caudal fin, but never with 2 dorsals; usually one or more vertical
folds of skin 011 the tail, rarely a lateral fold; tail generally armed with a large, sharp, retrorsely
serrate spine on its upper surface toward the base; 2 or 3 spines occasionally present; ventral fins
not emarginate; skin smooth or variously prickly or spinous, roughest in the adult; no differentiated
spines on the pectorals in the males, the sexes similar; mouth rather small; teeth small, paved,
usually more or less pointed or tubercular; nostrils close together, nasal valves forming a rectangular
flap, which is joined to the upper jaw by a narrow freuum ; spiracles large, placed dose behind the
eyes; skull not elevated, the eyes and spiracles superior. Ovoviviparous. Genera about 10; species
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50. Found in most warm seas, some of them in the fresh waters of the northern parts of South
America. The large, jagged spine on the muscular tail is capable of inflicting a severe and even
dangerous wound.

Only the genus Dasyatis is thus far known to be represented in Hawaiian waters.

Genus 14. DASYATIS Rafinesque.

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

Dasyatis Ratlnesque, Caratteri di AleuniNuoviGen., 16, 1810 (ujo=pastiuacu; Dasybatas Klein, 1742); Jordan & Evermann,
Fishes North and Mid. Amer., I, 82, 1896 (pastinacu).

Uroxis Raflnesque, Iudiee d'Jttiol. Sieil., 61, 1810 ("jas).
Triqonobatu» Bhliuville, Jonrn. Phys, 1816, 261 (vult/aris).
TI'!I[lon Adamson in Cuvier, Regno Animal, Ed. I, J36, 1817 ()Jastinaca).
Hinuuitura MUller & Henle, Wiegmann's Arehiv 1837,400 (aarnats).
IJemitl'Y[lon MUller & Henle, Mag. Nat. JUst., II, 1838, 90 (bennetti).
Pastiuuca Swainson , Cluss. Anim., Vol. II, 319, 1839 (otivacea).
Anacaniluts Ehrenberg in Swainson, L c., 320 (orbicularis).
Pastinaca Cuvier in Dc Kay, New York Fauna, Ftsh., 373, 1842 (hastata).
Dasibatis Garman in Jordan & Gilbert, Synopsis, 65,1883 ()Jastinaca); eorreeted orthography.

a. Tail with a keel or wing-like expansion below only; adult with stout bucklers on baek and tall; tail rough.
b. Tail not more than twice length of disk; body and tail withont large tubercles sciera, 1'.47
bb. Tai.l ruore Until twiee length of body; body and tnil with some large tubercles _ __ .lata, p. 47

au. Tail with a narrow keel or wing-like expansion above, and It wider Due below luuoaiiensis, p. 48

14. Dasyatis sciera Jenkins. Plate 4, fig. 2.

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

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

The above description is from the type, a specimen about 41 inches in total length (to base of
tail 12.63 inches, length of tail 28 inches), collected at Honolulu by Dr. O. P. Jenkins in 1889.

Of this species we know but few examples. One is described above, and another was also taken
at Honolulu by Dr. Jenkins. In the latter thetail has been severed from the body. In all essential
characters it agrees with the type. This species was also recorded by Snyder.

Dasuati« sclera Jenkins, Bull. U. S. Fish Corum. XXII, 1902 (Sept. 23,1903), 421,1'1.I, Honolulu; Snyder, 1.c. (Jun. 19,1904) ,
515 (Honolulu).

15. Dasyatis lata (Garman).

Disk quadrangular, one-fourth wider than long; anterior margins nearly straight, forming a very
blunt angle at the snout, rounded near the outer extremities, convex posteriorly; inner margins
straight a portion of their length; ventrals truncate, rounded; snout produced, forming a rounded
prominence in front of the margins of the disk; length from forehead less than width of head: a line
joining the wider portions of disk passes nearer to the head than to the shoulders; tail more than
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twice as long as body, subcyllndrical, without a trace of keel above, roughened with small tubercles,
with an irregular series of broad-based conical tubercles on each side; a long narrow cutaneous
expansion below has its origin opposite the beginning of the spine, and terminates in a keel which
continues to the extremity; a pair of large, compressed, erect-tubercles immediately in front of caudal
spine, and a single one over the middle of the pelvic arch; these suggest a continuous series in larger
specimens; 3 larger elongated tubercles with points directed backward-similar to those of luisuita-«
occupy the middle of the shoulder-girdle; mouth curved, 6 (5-6?) papillar at the bottom; ~ of these
are in the middle in front where usually there is hut one.

Color light olive, probably greenish in life, white below. Distinguished from Dasydlis ccntrura by
the prominent snout, the shape of the tubercles on the middle of the back, and the narrowness of the
posterior portion of the disk.

Length of body 16, length of tail 35.3, and width of pectorals 20.5 inches. Collected at the
Hawaiian Islands by Andrew Garrett. (Garman.)

Trygon lata Gurman, Bull. Mus. Compo Zool., VI, October, 1880, 170, Hawaiian Islands.
Dasibatls lata, Jordan & Gilbert, nun. U. S. Nat, Mus., No. IG, G7, 1883 (after Garmnn).

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

Snout 4.5 to base of tail; eye about 3.67 in interorbital space; interorbital space broader than
length of snout; width of mouth 2.3 in interorbital space; internasal space 2 in head.

I Body more or less circular, the width of the disk a little greater than its length and its greatest
width a little in advance of the center of it? length; head very broad, the anterior margins of the disk
very slightly undulated; snout very broad, only slightly pointed; eye small; mouth very small, very
slightly undulate; teeth very small, in about 30 very oblique series in the upper jaw; upper buccal
flap with a broad fringe; floor of mouth with 5 tentacles; nostrils large, the border of the broad nasal
flap with a fine fringe; interorbital space broad, more or less flattened; gill-openings of about equal
length, the fifth about level with the greatest width of the fish; body more or less smooth; tail without
any asperities;' caudal spine broad, flattened, the sides strongly serrate; pores more or less obsolete;
tail about 1.67 longer than disk and with a somewhat broad cutaneous fold both above and below, the
latter beginning below base of dorsal spine; pectorals rounded obtusely; vontrals very broad, the
width of their bases a little less than their height or length.

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

The specimen upon which this description is based was obtained at Honolulu by Dr. Jenkins,
It has a total length of 16.5 inches (5.87 inches to base of tail; tail 10.6:3 inches) and is the only
example of the species thus far known from the Hawaiian Islands. It is allied to Daeuati« dipterura
Jordan & Gilbert, from San Diego Bay.

Dft8yatis "",va'ie"sis Jenkins, Bnll. U. S. l<'isll Comm., XXII, 1902 '(Sept. ss, l00g), 420, pl, I, Honolulu.

Family IX. AETOBA'fIDA<:.-The Eagle Rays,

Disk broad; pectoral fins not continued to end of snout, but ceasing on sides of head and reappear
ing in front of snout as one or 2 fleshy protuberances (cephalic fins), which are supported by fin
rays; tail very long, slender, and whip-like, with a single dorsal fin near its root, behind which' is
usually a strong, retrorsely serrated spine; nasal valves forming a rectangular flap, with the posterior
margin free, attached by a frenum to the upper jaw; skull less depressed than usual among rays, its
surface raised so that the eyes and spiracles are lateral in position; teeth hexangular, large, flat, tessel
lated, the middle ones usually broader than the others; skin smooth; no differentiated spines on the
pectorals in the males, the sexes beiug similar; ventrals not ernarginate. Genera 3; species about 20.
Large sting-rays inhabiting warm seas, feeding chiefly on mollusks, which they crush with their large
grinding teeth. Ovoviviparous.
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GENUS 15. STOASODON Cantor.

49

General form of Aetobatis. Muzzle entire; teeth flat, broad, forming a single series corresponding
to the middle series in ]Jfyl'iobatis, there being no small lateral teeth; upper dental lamina straight,
lower curved, the latter projecting beyond the upper; free border of the nasal valve deeply emarginate;
skin smooth. Tropical seas.

Aetobatus Jordan & Evermann, Fishes North and Mid. Amer., I. 88, 1896 (nm'ina,';; not of Blainville, 1816, which equals
!t[lIUobatis Cuvler, 1817.)

Actobatis Miil ler & Henle, Pluglostomcn, 179, 1841 (narinari); first restriction: not of Blainvlllc, 1828.
Stoasodon. Cantor, Cat, Malay. Pish., 43,j, 1850 (nul'inar1); suhstit.nte for .Actobaiis: restricted to aquila,
(101l'iobatisAgnssiz, Proc, Bost. Soc. Nat. Hist., VI, 1858 (October 25),385 (flagellum).

17. Stoasodon narinari (Euphrasen). Spotted. Sting-Ray; "IlIhinuinn." Fig. 7.

Disk nearly or quite twice as broad as long; tail very long, about 2.5 times length of disk; snout
7 in length of disk; distance from snout to oye l.O in width of disk; width of mouth ]0 in length of
disk; a long furrow in middle of interorbital space, deepest in front; spiracles obliquely placed.

FIG. 7.-8toasodolt narinari (Enphrnsen); after Jordan nnd Evermnrm.

Color in life (No. 03387) mostly bluish gray above, edges of fins slightly darker; back covered
with bluish white spots, smallest at edges of fins and Iargost in middle of back; belly and under part
of head white.

General color of whole upper surface (taken from another example) light chocolate-brown, every
where covered with roundish or oblong pearly or bluish spots or blotches, largest about size of eye,

F. C. B. ](IO:l-4
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smallest less than half as large; under surface milky white except margin of snout, which is dark
gray; tail uniform chocolate-brown; iris yellowish gray.

This large ray, common in most tropical seas, was obtained by us at Honolulu and Hilo, and one
example has been recorded by Steindachner from Laysan,

Raja narinari Euphrasen, Vet. Ak. Nya, Handl., XI, 1790, 217, Brazil; after narinori of Murcgrave.
Rajajlagellum Bloch & Sehncider, Syst. Ieh., 361, pI. 73, 1801, Coromandel.
Raja gnllala Shaw, General Zoology, V, 285, pI. 142, 1804, Madagascar.
Raja quinqueaculeata Quoy & Gnimard, Voyage de I'Umnie, Zool., 200, pI. 43, fig. 3, 1824, Guam.
)rl/liolJatis cclicnkee RUppell, Neue Wirbelthiere, Ffseh., 70, pI. 19, fig. 3, 183, 1835 (teeth), Red Sea.
Aelobatis indica Swainson, Class. Fish.. II, 321, 1839; after Russell, no locality.
)rllliobatis narinari, Cuvler, Regne Animal, Ed. I, 137,1817 (both hemispheres).
Actobat!« narinari, MUller & Henle, Plngiostomen, 179, 1841; Jordan & Evermann, Fishes North and Mid. Amer., I, 88,1896;

Steindaehner, Denks. Ak. Wiss. Wien, LXX, 1900, 519 (Laysan ) ; Evermnnn & Marsh, Fishes Porto Rico, 67, Jigs. 4
and 5, 1900; Jenkins, Bull. U. S. Pish Comm., XXII, 1902 (Sept. 23, 1903),421 (Honolulu); Snyder, op, cit. (Jan. 19,
19(4),515 (Honolulu).

Actobatis flagellum, Miiller & Henle, op, cit., 180.
Jrllliobatiil macroptera McClelland', Calcutta Journ. Nat. Hist. 1840, 60, pI. 2, fig. I, Bay of Bengal.
Stoaeodon. narinari, Cantor, Cat. Malay. F'Ish., 434, 1850 (Sea of Pinang: Malayan Peninsula; Singapore).
GoniobatisjUtgellnm, Agassiz, Proe. Bost, Soc. Nat. Hist., VI, 1858 (Oct. 25), 385.
Goniobatis melcaqri« Agns.qiz, op. cit., 385, Hawaiian Islands.
Actobatis laticcps Gill, Ann. Lye. Nat. Hist. New York, VIII, 1861, 137, San Francisco, California.
Aelolmtis mclctujrl«, Gill, op. cit., 138 (Sandwich Islands). (Coli. Wilkes Expl. Exped.)
Aelobatis laliroslris Dumerll, Arch. Mus. Paris, X, 1861, 242, pl. 20, East Coast Africa.

Family X. MOBULlD£.

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

Genus 16. MORULAa Raflnesque.

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

The family name Mantido: must give way to Mobulidse, inasmuch as the same name is used for the
group of insects typified by the genus Mantis.

Cepltaloplerus Dumcril in Risso, Iehthyol. Nie~,14,1810 ([Jiorna.=edenlnla); not of Geoffroy St. Hiluire, 1809, Il genus of birds.
)rooulu Rnflnesque, Indiee d'Ittiol. Sieil., 61, 1810 (aurieulala=cdcl1/1lla).
Apterurue Raflnesquc, op. cit., 62 (jabr(}ni=crlentula).
Diccrooatus Blamville, Journ. de Phys, 1816, 262 (rnoll/l.lar=edenlu.lll).
Cepluiloptcra Dumerfl in Cuvier, Rogne Animal, Ed. I, 2, 138, 1817 (gioena).
Pterocepliala Swninson, Not. Hist. Fish., II, 321, 1839 (giorna).

18. Mobula japonica (Muller & Henle). "IIiltimann."

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

« T'he name Aotlon, accepted for this genus by Jordan &. Everrnann, was originally bused on II shark of the Red Sea.
Autlon massua, said to have microscopic serrated teeth and very large peetoral flns. It may belong to the SCll11iurltinidx,


