9—A PRELIMINARY REVIEW OF THE APODAL FISHES OR ERLS
INHABITING THE WATERS OF AMERICA AND EUROPE.

By Davip STakk JORDAN AND BrabLey Moork Davis.

In the present paper is given the synonymy of fishes of the order of
Apodes, commonly known as 18els, Morays,or Congers, which are known
to inhabit the North Atlantic and the waters of America and Europe.

Few groups of fishes are less thoroughly known than the cels, They
arc not so easily obtained by collectors as fishes of most other types,
and they have been less satisfactorily studied. Many of the specios
currently recognized are doubtful or based on insufficient or imperfect
material,

The division into families is still a provisional one, for the osteology
of only a few of the genera has been critically examined. It is hoped
that the present paper may help in some degree to fix our knowledge
and to prevent further confusion.

The work of making a critical review of tho cels was begun in 1888
by the late Charles Harvey Bollman. Much of the synonymy of the
specios was collected by him, and soveral analytical Iceys to the specios
were propared. His mamnuscript has been entirely rewritten by the
present authors, who wish however to express their acknowledgment of
the help received from it. We are also largely indebted to Dr. Charles
H. Gilbert, who has placed the Albatross collections at our disposal and
bas freely given us the use of his unpublished descriptions and deter-
minations.

This paper.is based on the collections in the Museum of the Univer-
sity of Indiana and on material collected for the U. 8. Fish Commission
by the steamer Albatross. Most of the specimens in the U. 8. National
Museum have also been examined by us. Of the 128 snecies here recog-
nized, 53 have not been studied by us.

We accept the order of Apodes as limited by Dr. Gilly including in it
the Enchelycephali and Colocephali of Professor Cope. Of eel-shaped
fishes we exclude the Gymnotide (Glanencheli), Monopteride (Ichthyo-
cephali), Symbranchide (Holostomi), and Saccopharyngide (Lyomeri),
which form each a separate order or suborder of Physostomous fishes,
and among whieh we should probably look for the ancestry of the
Apodes.

Tho order of Apodes has been succinetly defined by Dr. Gill (Century
Dictionary, p. 262) in the following words:

Teleost.fishos with the intermaxillarios atrophiod or lost, the supormaxillaries lat-

oral, and the body angailliform and destitute of ventral fins. .
o8
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The most striking feature is the absence of the premaxillaries, taken
in connection with the elongate form and the little development of the
scapular arch, which is not attached to the cranium. Other characters
not. confined to the Apodes are the following: The absence of the
symplectic bone, the reduction of the opercular apparatus and of the
palatopterygoid arch, the absence of ventral fins, and the reduction or
total absence of the scales. There are no spines in the fins, the gill-
openings are comparatively small,and there are no pseudobranchize.
The verterbr:¢ are in large number, as is shown in the following table:

Numbers of vertebre in Apodes.

Muriznosox coniceps. ...... 404- 71=111 ;| Gymnothorax unicolort.... 65} 71=136
Anguilla anguilla ... ... . 464 70=116 | Muriena helenat .......... 70~ 71=141
Lchidna catenatat ... ... 654 51==116 * Ophichthus gomesi........ 454 96==141

Gymnothorax meleagrist .. 60+ 60—120 . Gymmnothorax ocellatus.... 484 94-:-142
Gymuothorax nebunlosust.. 654 57=122 | Gymnothorax moringa t ... 654 79.=144
Gymnothorax undulatust . 644 68=132 Synaphobranchus pinnatust 314-115=146
Ophichthus ocellatns.. ... 524 82=131  Leptocepbalus conger ... . 554 99=154
Echidna zebrat ..., ..., 974 38=135 - Gordiichthys irretitns .... . 1254100=:225

The Apodes are naturally divisible into two series or suborders, typi-
fied respectively by the Ifels and Morays. These groups have been
called Enchelycephali and Colocephali by Cope. The American and
European Morays belong to a single family, Mwurenide, but the proper
subdivision of the true lels is very unsettled. In the present paper
we have recognized twelve families among the American genera, but
antil their skeletons are tully studied, the position and value of some
of these groups is problematical. If any sabdivisions are made among
the Congroid liels, we see no alternative but to recognize the chief
groups as distinet families.

To those who prefer not to give such rank to groups like Ophisuride,
Echelide, ete., the following arrangement might be found acceptable:

COLOCEPUHALI.
Muaranide,
ENCHELYCEPHALL
Congridu.
Ophisurin:o,
Lchelina.
Stilbiscine.
Mur:enesocina.,
Nettastominze.
Nomichthyin:e.
Heterocongrimm,
Congrinu,
Anguillide,
Angnilline.
Simenchelyinw,
Ilyophidin:e.
Synaphobranchin:e.

t According to Giinther.
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But the mutual relations and value of these groups can only be ascer-
tained by a thorough study of the anatomy of the varions genera, and
until such studies are made these groups may stand as separate fami-
lies. As Cope has observed, there is no more propriety in putting all
Lels in one family beecause of their agreement in form than there wonld
be in putting in a similar family all fishes which agree in being ¢ fish-
shaped.”

The following analytical key gives the salient ¢haracters of the fami-
lics included in the present paper: '

ANALYSIS OF THE FAMILIES OF APODES FOUND IN EUROPI AND AMERICA.

A. Opercular bones present and at least one 0ssoous hraunchial arch; pharyngoeal jaws
developed; ceratohyal present.  (Apodes.)

a. * Gill-oponings small, roundish, leading to restrieted interbranchial slits; tongue
wanting; pectoral fins (typically) wanting; opercles feobly
developed; fourth gill arch modified, strengthened and sup-
porting phavyngeal jaws.  (Suborder CorocrrPIiaLL)

b. Seapular arch obsolete or ropresonted by eartilage; heart not far back ; pec-
torals wanting ; (skin thick; coloration often varicgated.)
MuraeNipa, 1.
aa. Gill-openings largor, leading to larger mterbranchial slits; tonguo present;
opercles and branchial bounes better developed; seapular
arch present.  (Subordgr ENcurLycerruan,)
¢. Scales wholly wanting; cggs (so far as known) of moderate size, much as
in ordinary fishes.

d. Tip of tail without rays, prejecting beyond the dorsal and anal fins (not
filiform); posterior nostril on the cdge ot the upper lip; an-
torior nostril near tip of snont, usnally in a small tubo;
tongue usnally adnate to the floor of the mouth. (Colora-
tion frequently variegated.) ..o .. Oruisuring, II.

dd. Tip of tail with a moro or less distivet lin, the dogsal and anal finy con-
fluent aronud it; the tail sometimes onding in a long tila-
ment. (Coloration almost always plain, brownish, blackish,
or silvery, the fins often black-margined.)

e. Posterior nostril close to the edge of tho upper lip; tongue more or less
fully adnate to the Hloor of the mouth; teoth subegual.
Lceneuna, I
ee. Postorior nostril withont tube, situated entirely above the upper lip.
J. Tougue narrow, adnato to, the floor of tho mouth or only the tip
slightly free; vowerine tecth well devoloped, sometimes on-
larged.
g. Jaws not attennate and reeurved at tip; gill-openings well sepa-
rated; anteriov nostrils remote from oye.
h. Pectoral fins well developed; skin thick ; skeleton firm; snout
moderate ; tail not ending in a filitorm tip.

N MURENESOCIDE, IV, e
ki Pectoral fins wholly wanting; snout and jaws mueh produced,

the upper longer; jaws straight; skin thin, the skeleton
wealk; tail ending in o filiform tip; gill-openings small, sub-
inferior; teeth sharp, subequal, reenrved ; adong serios on tho
vonier; deop-sea eols, soft in body, black iu color.
NETTASTOMID.E, V,

* This diagnosis is chicily taken from Gill, Proc. U. 8, Nat. Mus., 1240, 166,
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gy. Jaws long and slender, tapering to a point, recurved at tip; nos-
trils large, Loth pairs close in front of eye; gill-openings
convergent forward, separate or confluont; pectorals and
vertical fins well developed ; meinbranes of fins thin, not en-

veloping the rays; skeleton well developed; deep-sea cels.
NeMmicurnyipxz, VI.
. Tongue broad, largely fres anteriorly and on sides; vomerine teeth

moderate,

i. Pectoral fins wholly wanting; snout obtuse, very short; body
and tail excessively clongate; cloft of mouth oblique, the
lower jaw projecting; mouth small; tecth small, sharp, in
narrow bands on jaws and vomer; nostrils very small, in
frout of c¢yc; dorsal beginning just bohind gill-opening, the
fins vather low ; gill-openings lateral.

HETEROCONGRIDA, VI

ii. Pectoral fins well developed; body not excessively slongate;
lower jaw not projecting ; anterior nostril remote from oye.

CoxNGrina:, VIII,
ce. Skin covered with rudimentary imbedded scales, usnally lincar in form,
arranged in small groups, and placed obliquely at right
angles to those of neighboring groups; pectorals and vertical
fing weil developed, the latter confluent about the tail; lat-
eral lino presont ; posterior nostril in front of oyes; tongue

with its margins free.
i. Gill-openings woll separated; branchiostegals long, bent upwards

behind.

j- Gill-openings lateral and vertical ; snout conic, the jaws not very
heavy; gape linear; lips thick; lower juw projecting ; teeth
in cardiform bands on jaws and vowmer; cggs minute.

ANGUILLID.E, 1X,

#J. Gill-openings horizontal, inferior,

k. Spnout very blunt, with very strong jaws; gapo transvorse;

lips obsolete ; teeth blunt, in one serics, on jaws only.
SIMENCHELYID.X:, X.
kk. Snour conical and slender, the jaws of moderate strengtl;
gape lateral ; Jips suppressed ; tongue but little developed;
tecth acute, in bands on jaws and vomer.. . ILyoruin.a, XI.
ii. Gill-openings inferior, very close together, apparently coniluont
branchiostegal rays abbreviated behind; head conical;

tongno small; posterior nostrils in front of eye.

SyYNAPHOBRANCHID.AS, XIIL
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Family I —MURZAENIDZAE.

(MoRrays.)

The Muranide represent the most degeucrate type of cels so far as
the skeleton is concerned, and they are doubtless the farthest removed
from the more typical fishes from which the eels have descended. The
essential characters of the family are thus stated by Dr. Gill:

Colocephalous Apodals with conic head, fully developod opercular apparatus, long
and wide ethmoid, posterior maxillines, pauciserial teeth, ronndish, lateral branchial
aportures, diversiform vertical fins, poctoral fins (typically) suppressed, scaloless skin,
restricted interbranchial slits, and vory nmperfect branchial skeleton, with the fourth
branchial arch modified, strongthened, and supporting pharyngeal jaws.

The Morays may be readily distinguished from the other eels by their
small round gill-openings and by the absence of pectorals. The body
and fins are covered by a thick, leathery skin, the occipital region is
elevated through the development of the strong muscles which move
the lower jaw, and the jaws are usually narrow and armed with knife-
like or else wolar teeth.

The Morays inhabit tropical dud subtropical waters, being especially
abundant in crevices about coral reefs. Many of the species reach a
large size, and all are voracious and pugnacious. The coloration is
usually strongly marked, the color colls being highly specialized. We
exclude from the Murenide the genus ﬂ[yrocongcr, from St. Helena,
which has pectoral fins, and is probably a type of a distinet family.
The remaining species are referablo to ten or twelve genera, most of
which are found in America.

ANALYSIS OF THE AMERICAN GENKERA OF MUR.ENIDA,

a. Vertical fins rudimentary, confined to tho end of the tail (often appreciable only
on disscction, or altogether wanting); teeth rather small, pointed,
subequal, in several series; posterior nostril round, with a short tube
or none.

b. Cleft of the mouth short, not half length of head; snout moderate, about half
tho gape; tail nbout as longastrank ... __. UROPTERYGIUS, 1,
bb. Cleft of the mouth long, nearly half head ; snout vory short, less than one-fourth
tho gape; tail very short, about half rest of Lody .. CHANNOMUR.ENA, 2.
aa. Vertical fins woll developed, the dorsal beginning beforo the vont.

. Posterior nostril an oblong slit; anteriot in a short tubo; teeth all poiated;
dorsul beginning abovo the gill-opening; canine teeth strong; tail
INOAOTRALS v coeomce mmme e i tcacca e nan ENCHELYCORE, 3,
ce. Pogterior nostril cirenlar, with or without tube; tail moderate, not twicoe as

long as trank; body not oxcessively clongato.
d. Tcoth all, or nearly all, acute, none of those in the jaws obtuse or molar-iike.
¢. Anterior nostrils without tube; vomerine teoth in many sories; lips with
afreofold. . ooaoeaeonn e eeeieecees emmmee o PYTHONICHTHYS, 4.
ce. Anterior nostrils each with a long tube; vomerine teeth in ono or two

serios ; lips continnous with skin of head.
J. Posterior nostrils without tube, tho margin sometimes slightly raised.

IYMNOTHORAX, O,



H86 REPORT OF COMMISSIONER OF FISTT AND FISHERIES,

[f. Posterior nostrils ag well as anterior eich in a conspicuous tube.
) MUR.ENA, 6.
dd. Teeth mostly obluse, molar-like; anterior nostrils ouly tubular; cleft of
mouth rather short; dorsal Leginning before the gill-opening.
F.CHIDNA,7.

Genus 1.—UROPTERYGIUS.

Gymnomurzna Lacépide, Hist. Nat. Poiss., v, 64%, 1803 (doliata ; marmorata). (Re-
stricted first by Kaup, in 1856, to doliata, which is a species of Fchidna.)

Icthyophis Lesson, Yoyage do la Coqnille, 11, 129, 1830 (pantherinus=marmoratus, not

. of Fitzinger, 1529, a genus of Reptiles.)

Uropterygius Riippell, Neuo Wirbelthiere, IFische, 1038, 83 (concolor).

Murenoblenna Kaup, Apodal Fishes, 97, 1856 (tigrina), (not of Lacépede, 1803,
which is Wyrine).

Gymnomurzgena Bleeker, Giinther, cte. (not of Lacépiute, ag restricted by Kaup).

Type: Uropterygius concolor Riippell.

Iotymology : 0dpd, tail; =vépus, fin. '

This genus contains several species of small Morays, distinguished by
the apparent absence of fins.

Of the various names applied to this group, only one, Uropterygius,
is available, for reasons indicated abovg. Ourspecies (with U. tigrinus)
differs from the type of the genus U, concolor in the presence of a small
tube on the anterior nostril.  This hardly scems to justify further
gencric division.

ANALYSIS OF ‘FIIE AMBERICAN SPECIES 0O)F UROPTERYGIUS,

a. Anterior nostril with a short tnbe; posterior nostril withont tube, situated di-
rectly over tho eye.

b. Body dark brown above; below paler with small dark freckles and pale spots;
nnder side of lower jaw light-colored with brownish and whitish Llotches;
teetl in jaws biserial, outer teeth small, close together; inner row composed
of long depressible canines, not close set; vomerine toeth uniserial; -a pore
situated just abovo tho posterior nostril; tail rather acute with a very
slight dorsal fold, more conspicuous in old specimens, its tip, in young speci-
mens, white; caudal fin obsolete; eye 210 24 in snont ; cleft of month 24 to 24
in head; head 34 in trunk; tail § longer than rest of body......NEcTURUS, 1.

1. UROPTERYGIUS NECTURUS.

Gymnomurana nectura Jordan and Gilbert, Proc. U. S. Nat. Mus,, 356, 1882 (Capo
San Licas).
Muranoblenna nectura Jordan, Cat. Fish N. A., 51, 1385.

Habitat : Gulf of Calitornia.

Iitymology : Ayxryp, a4 swimmer; oipd, tail.

This species is not rare in the Gulf ot California. Besides the original
type, we have examined several specimens obtained from near the
entrance to the Gulf by Dr. Gilbert, another (43103, U. S. National
Muscum) probably also taken at Cape San Lucas by Mr. John Xantus,
and & much larger specimen (6319), 104 inchies long, without locality.
The large example is much more compressed in form, and it seems to
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have a candal fin, but all probably belong to one species.  The speci-
mens taken by Dr, Gilberg (1 to 53 inches in length) are nearly terete,
the tail sharp, and with no appreciable fin.  The rays, it any exist, can
not be found even on dissection, There is considerable variation in the
size of the eye.

Gonns 2.—CITANNOMURIENA.
Channo-Muraena Richardson, Voyage Frebus and Terror, 96, 1344 (I'iftata.)

Type. Tchthyophis vittatus Richardsou.

Ltymology : Xdwwy (from yzadvw, to yawn); Muorena.

This genus is near Uropterygius, diftering chiefly in the large size of
the gape.  Two species are known, C. bennetti, {rom Mauritius, and €.
vittala.

ANALYSIS OF 11112 AMERICAN SPECIES O CHANNOMUR.ENA.

a. Color pale yellowish-brown with abont 15 irregular broad choeolate-colored cross
bands, varying in widsh, sometimes interrupted, sometimes biturcatod, somo of
thew forming complete rings, tho palo interspaczes usually edged with lighter
yellowish ; fins wanting ; lowerjaw projecting s teoth slender, subegual, directed
backward; teoth in lower jaw in two seriey, pointed backwards, the innor tooth
the largest, and movable; teoth in upper jaw in three series, the two inner serios
larger and more or less movablo; vomerine testh ina band, thick-set anteriorly,
posteriorly biserial; oye 1% in snout, sitnated in the antoerior third of gape;
snout 43 in gape; gape 2 in head; head about 4 in trank, 23 in tail.. VITraza, 2,

2. CHANNOMURZENA VITTATA.

Raro Parra, Dif, Piozas Hist. Nat., 66, lant. 30, i 3, 1780 (Havana).

Ichthyophis vittalus Richardson, Yoy, Sulph., Pishe, T14, pl, 63, figs, 7-9, 1844 (locality
uncertain, said to be from China).”

Nettastoma or Channomurana vittata Richardson, Yoyage Lrebus and Terror, Fishes,
96, 1341 (West Indies).

Channomurana vittata Kaup, Apodes, 97, 18365 Poey, Lnumoratio, 160, 18375,

Gymunonuerana vittata Giinther, Vi1, 134, 1870 (Cnha).

Channomurana exbensis Pooy, Repertorio, 11, 2066, Lon. 3, fig. 6, 1867 (Cnba); Poey,
Synopsis, 428, 13653, ‘

Mabitat: West Indian fanna.

Etymology : Vittatus, striped; but zonatus or fasciatus would have
been more correct. '

This singular species is known to us only from a single large speci-
men (24962, U. S. National Musenm), 313 inches long, sent by Profes-
sor [Félipe PPoey, from Havana. [t is said to reach a length ot 3 feet.
Its pecaliar coloration gives it a remarkably snake-like appearance.

(tenus 3.—ENCHELYCORIL.

? Enchelynassa Kaup, Apodes, 72, 1836 (bleekeri).

Enchelycore Kaup,l.¢. (euryrhina).
Type: Enchelycore curyrhine Kaup=lhurena nigricans Bonnaterre.
Etymology: ~Lyzeivs, eelsy zoo, girl; the application not evident.
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This genus contains a single species from the West Indies.

The genus Knchelynassa is based on a single specimen from unknown
locality. Giinther considers it ‘*not improbable that this fish is iden-
tical with or closely allied to Knchelycore,” but the description of Iaup
is insufficient for the determination of this point.

ANALYSIS OF THE SPECIES OF ENCIIELYCORE.

a. Snout narrow, rather produced, 23 in gape ; the jaws can not beshut in adult exam-
ples. Teeth of upper jaw biserial, the inner scries of very long and slender
depressible canines; long canines not movable in front of ench jaw ; latoral
teeth of lower jaw slender, suboqual, sharp, and rccurved; vomerine teeth
small, uniserial, developed posteriorly ; eye moderate, € in snout; gape 2 in
head ; dorsal beginning above the gill opening; tail slightly longer than rest
of body; hoad 3 to 3t in trauk. Uniforw black or dark brown, somotimes faintly
marbled with darker; angle of mouth slightly darker; gill-opening pale.

NIGRICANS, 3.

3. ENCHELYCORE NIGRICANS.

Murana unicolor marillisﬁlonya!iu teretiugculisg inferiore longiore, cte., Gronow, Zoophyl,,
163, 1763 (South America).

Murana nigricans Bonnaterre, Encycl. Méth, Ichth., 34,1783 (after Gronow),

Muranophis nigricans Lacépide, Hist, Nat. Poisy., v, 380, 1803 (after Bonnatoerre).

Luchelycore nigricans Giinther, Vi, 135, 1870 (Dominica ; Grenada ; Barbadoes).

Murana anguina Gronow, Cat. IMigh. Brit. Mus., 18, 1854 (rivers of South America).

Enchelycore euryrhing Kaup, Apodes, 73, 1856 (1o habitat).

Gymuothorar nigrocastanens Cope, Trans. Amer. Phil. Soc., 483, 1870 (St. Martin’s).

Gymnothorax umbrosus Poey, Ann, Lye, Naot, Hist. N, Y., 1874, 67 (Ilavana),

Habitat: Caribbean Sea.

Etymology: Latip, blackish.

This species is not uncommon in the Caribbean Sea, We bhave ex-
amined three specimens in the U. 8. National Masceum, 6026, collected
by Dr. Gill at Barbadoes, 6124, without locality, and 33090, sent from
Cuba by Poey. The latter specimen is doubtless the type of Qymno-
thorax umbrosus 1’ocy, which lhe states has been sent to the Smithso-
nian Institution. )

Cope’s nigrocastancus is evidently an Eachelycore and agrees with
nigricans except that the tail is said to be slightly shorter than rest of
body..

Genus 4.—PYTIIONICHOTOYS.

?Enchelynassa Kaup, Apodes, 72, 1856 (bleekeri).
Pythonichthys Pocy, Reportorio Fis. Nat. Cuba, 11, 265, 1867 (sanguineus).

Type: Pythonichthys sanguineus Poey,

Etymology : /lidwy, a large snake; iy, fish,

This genus is based on a single West Indian species, which apparently
differs from Gymnothorax only in the entire absence of nasal tubes, In
Enchelynassa the posterior nostrils are represented as oval with raised
margins. That genus may possibly be identical with Pythonichthys,
rather than with Enchelycore.
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ANALYSIS OF TINE SPECIES OF PYTHONICHTIIYS.

a. | Body toreto, slin; tho depth contained 40 times in the total length; nostrils in
a line between eye and tip of snout, about as long as eyoe; lips full, each with a
fold ; dorsal commencing a little before gill-opening ; teoth in juws biserial ; those
of upper jaw small and numerouns, sharp-pointed ; outer row of teeth a little larger
and less numerons than inner; innor row of teoth in lower jaw granular; tecth
on vomer pluriserial, small; oyo vory small, 6 in snont, 12 in gapo; gapo 3 in hend;
head 2 in trunk; tail 23 times rost of body ; color, uniform blood-red] (’ecy).

SANGUINEUS, 4.

4. PYTHONICHTHYS SANGUINEUS.”
Pythonichihys sanguinens Pooy, Ropertorio, 11,265, lam. 2, fig. 7, 1867 (Matanzas, Cuba);
Pocey, Synopsis, 428, 1868; Poey, Lummeratio, 160, 1875.
Murena sanguinea Giinther, vin, 126, 1870 (copied).
Habitat: West Indieg, Cuba.
Etymology : Latin, blood-colored.
This species, whieh probably inhabits rather deep water, is known to
us only from the accounts given by ocy.

Genus 5. —GYMNOTHORAX,

Gymnothorax Bloch, Ichthyologia, 1795 (reticularis).
Theaerodontis McCloelland, Apodal IMishes of tho Ganges, 1843 (reticulata).
Lycodontis McClelland, 1. ¢. (literata).
Sidera Kaup, Apodes, 70, 1456 (pfeifieri).
Burymyctera Kaup, L. c., 72 (crudelis).
Polyuranodon Kaup, 1. ¢., 96 (kukli.= polyuranodoi ).,
Priodonophis Kaup, Aaleniiinticho IFischoe Hamburg, Musoum, 22, 1859 (ocellatus).
Neomureena Girard, U. $. Mex. Bound. Sorv., Fishes, 76, 1859 (nigromarginata =
occllatus).
Pseudomurzena Johnson, Proc. Zool. 50C. 167, 1860 (madcirensis).
Teeniophis Kaup, Aale ITamburg. Mus., Nachtrage, 1, 1859 (westphali == funcbris).
Gymnothorax Giinther, vit, 100 (reticularis, (st<=~)‘-'
Sidera Jordan & Gilbert, Proc. U. 8. Nat. Mus,, 15?2 (pfeifferi, otc.).
Rabula Jordan & Davis, subgenns nova (aque-dulcia).
- Type: Gymnothorax reticularis Bloch.
Iitymology : Youviz, bare; vopas, breast; from absenco of pectoral (ins,
This genus, as here understood, comprises the great bulk of the
Murenide, including all the species with sharp teeth, the body normally
formed, and with the anterior nostrils only tubular. Priodonophis with
serrated teeth has been recognized as a distinet genus by Bleeker, but
the character in question disappears Ly degrees and seems not to be
suitable for generic distinction.
The name Gymnothoraz, first associated with a species of this genus
and restricted to it by Dr. Giinther, seems to be available for the group,
rather than Sidera or Tharodontis. The name has, however, been

usually regarded as synonymous with Murena, rather than as a dis-

tinct genus.
The Moravs of this genus are everywhore abundant in the tropical

seas, whero some of them reach a great size. Ior thoso species, some
8 or 10 in number, which have the dorsal fin inserted behind the head,



590 REPORT OF COMMISSIONER OF IFISH AND FISHERIES,

we have suggested the new subgeneric name of Rabula. Apparently,
these species have not enough in common to justify the recognition of
Rabula as a distinet genus.

ANALYSIS OF AMERICAN AND EUCROPEAN SPECIES OF GYMNOTHORAX.

a. Dorsal fin beginning over or behind the gill-opening (Rabule Jordan & Davis).
b. Dorsal fin inserted far back, ucarer vent than gill-opening.  liye moderato, over

middle of gape; lower teeth uniserial, with canines in front; upper
tecth biserial, the outer festh sinall ; vomer with strong caninos in
$ront, the posterior teeth small, nniserial; posterior nostril nearer
oye than anterior one.  Insertion of dorsal 13 lengths of the head
bofore vent, much nearer vent than gill-opening,  Tail longer than
rest of body by the length of the jaw. Head 3 in trunk; gapo 23
in hoad; eye £ in snout.  Color much ag in Gymnothorar mor (Za.r,
dark brown with irregnlar diffuse yellowish spots smaller than eye,
which ran together into irregnlar marblings ; gill opening small,
slightly dark; fing nearly pluin; be]]y without dark cross-lives;
teeth entire... .. .... ... ... ... ... . AQUE-DULCIES, b

bb. Doraal inscrted over or slightly behind gill-opening.
¢. {Teeth in upper jaw uniserial; (dorsal fin in fignre beginning a short distance

behind gill-opening); color yollowish hrown with dark reticula-
tions, the Jongitudinal branching streaks studded with oblong yel-
low spots; spots on belly large, those on throat confluent; dorsal
and anal yellowish brown with darker clouds; tecth all uniserial].
(KaQup.) e ce e e e iiiee i et i e ee o oo .- MARMOREUS, 6.

cc. Teeth of upper jaw biscrial; tail lmwer than rest of bod‘y’; color purplish

brown, nearly pl:w,iu.

d. Jaws not capablo of being completely closed ; some of the teeth serrate; outor

tocth of jaws thickish, bent abruptly backward at tip, tho posterior
margin below distinetly serrato; lower jaw strongly bent upward
towards the tip, the largest toeth on the bent anterior part of tho
jaws; teeth of the inner row above long, slender, and movable,
twice as large as the onter teeth; teoth of inner row of lower jaw
slender (all lost in spechnen examined); vomerine teethh small,
nnisorial, blunt (slender and sharp according to Steindachner);
bead small, bluntish, 74 in body ; tail a little longer than rest of
body; gapoe2fin head; eyolyin snout; dorsal beginning over gill-
opening 3 color dark bluish black, brownish on tail; poreson jaws
whitish. ... ..o .. ... ... ..PANAMENSIS, 7.

dd. Jaws with straightish* commissure and hence complotely closing; teeth all

cntire.

e. 'Tail about half longer than rest of body; dorsal beginning a little behind

gill-opening; vomerino teeth slender and rather long; tecth in
two serics in each jaw, those of the inner geries largest and mov-
able; anterior canines enlarged; outor teeth of upper jaw bluntish
and turned backward as in G.panamensis; snout ghort, bluntish;
eyo large; head 2% in trunk, 8¢ in total; gapeshort; color purplish
Lrown, finely mottled with darker, the markings faint. .
LONGICAUDA, 8.

ce. [Tail but little longer than rest of body; dersal beginning over gill-

¢

opening; vomerine teeth blunt and rounded; ®eth in two series
in each jaw, thoso of the inner scries longest, movable, and readily
lost; anterior canines large; month large, the gape 24 to 2§ iu head;
head 8 to 84 in length; eye small, 3 in snout, inserted over middle

* Clharactor not verified in G- ))bl])hijre.ua.m
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of gape; color mottled purplish brown; on a clear brown
ground many small dark-brown and whitish specks. ] (Stein-
dachner.).. ... cceeeene e eeeaasee. eeo....PORPHYREUS, Y.
aa. Dorsal beginning Lefore gill-opening.
e. Teoth all entire, with no serrations anywhere. (GYMNOTHORAX).

£. ‘Teeth simple, none of them with basal lobes,

4. Body without black transverse bauds, or very large wregularly placed
black spots.

k. Body without small, round, bluish-white or yellow spots, tho spots,

if any, blackish or dull grayish.

i. Dorsal with a distinet ]):Llo'mm-gin; anterior nasal tube very short;
eyo small, smaller than gill-opening; teeth on uppor jaw
and vomer and front of lower jaw, biscerial; vomerino
teeth blunt and rounded; canines small, bluntish, not
much larger than other teeth; head 2} to 23 in trunk, 44
in tail; snout shert and bluntish; cleft of mouth 34 in
head ; eyo 3 in snont: tail Tonger than rest of body by
abonut a head’s length; color nearly uniform brown; sides of
head and irmnk often with brown angalar markings form-
ing an indistinet notwork; margin of dorsal and anal dis-
tinetly whito; no dark stroaks on dorsal; gill-opening
sall, somewhat dark; lips pale-cdged; (color markings
sometimes faint inold examples). o .. . . UNICOLOR, 10.

ii. Dorsal withont distinet paler marging or with merely the very
odgo whitish.

. Dorsal with a distinet black marging anal with a pale edge.

k. Color nearly plain browun, finely freckled: teeth unisorial,
about 13 on side of lower jaw ; vomerine teeth small, in
a short row posteriorly; oye near augle of mouth, 3 in
snont; head 33 in trunl tail about equal to head and
trunk; color light chestnut-brown, finely freckled, but
without distinct spots; dorsal with a conspicnous edgo of
blackish, the margin narrowly white; anal edged with
Wit o oo ceemmmmmmmme s e e oo oo VERRILLI, 11.
kk. Color hrownish, finely wmottled with darker brown; teeth
uniserial; lower jaw with about 22 teeth on each side;
canines well developgl; gill-openings narrower than the
eyc; eyoe large, 2 in snout, which is long, narrow, and
pointed; mouth capible of beiug complotely closed ; cleft
of mouth 2 to 2% in heatl; head long, about balf length
of trunk; tail longer than rest of body by abont § length
of head ; brown everywhere, finely mottled with darker
Lrown or purplish; angle of mouth dusky; dorsal with
a dusky edge, the fin marked with dark strenks as in G,
Sunebris; anal edged with whitish; black spot at gill-
opening faint or obsolete.. o ooeecooaiiaieann ViciNus, 12,
4j. Dorsal withont distinet darkor margin, its border colored liko

the fin (or slightly darker in decply colored specimens),

1. (Body and tail with close sot: dark points; teoth uniserial;
gill-op(ming Jarger than eyc; tail longer than rest 8f body;
depth of body 133 in length; head 3 in trunk; cleft of
mouth not quite half head ; olivaceous; hiead and tail with
close-set dark poiuts most distinet about gill-opening;
gnout chestnut ; dorsal mottled with gray and yollow 5 anal
with a yellow border.) (Lo¢f).ceevseniss . VIRESCENS, 13,
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U, Body and tail not covered with close-set dark points.

m. Color olivaceous or blackish, with conspicnons markings,
either paler or darker than the ground color;
belly without distinet transverse lines.

n. Ground color yellowish or brownish, reticulated, mar-
bled or spotted with brown or black.
o. Belly marbled or spotted like the back and sides.

». Dark markings forming narrow reticulations, never
rounded spots; Lody and tail light olive, ovory-
where covered with reticulations of dark lilace,
the patchbes of ground color inclosed by the nlti-
mite reticulations, mostly smaller than pnpil;
somo of the roticuliations more conspicuonsand
inclosing irregular polygons or squares consid-
erably larger than oye; thelines are so branched
that these markings are not casily traceable;
margin of anal broadly yellowish; a trace of a
pale lino on edge of dorsal ; teeth uniserial, stout,
and strong, not close set; oye 24 in snout; cleft
of mouth 2 to 2} in head; head 24 in trunk, 33
in tail, tho tail slightly longer than rest of body.

PorLyvGonits, 14,
pp. Dark markings in the form of rounded spots, which
are more or less confluent, sometimes reducing
tho pale ground color to narrow reticulations
on a surface of black; ground color yellowish,
the body covered with brown or black spots of
varying size, never much smaller than the pupil
of the cye, and sometimes so largely conflnent
a8 to make the ground color appear as yecllow
reticulations on a face of black; relative extent
of light and dark markings subject to very groeat
variations; spots on head and snout gencrally
smaller; each pore on lower jaw. generally
placed in a largoe pale spot; dorsal and anal
fing spotted like the Lody; margin of anal fin
. narrowly yellowisl, this marking obliterated in
dark specimens; teoth uniserial, irregular in
8ize in the jaws, those in the front of the mouth,
long, slender canines; vomer with one or two
large, depressible teeth in front and usually a
row of small teceth behind; eye rathor large,
about 2 in snout (2% to 3 in durk specimens, the
pigment encroaching oun the cornen,so that the
oye seems notably smaller); cloft of mouth 2% in
head ; head 2to 3 in trunk; tail usually a litthe
longer than the Iread and trunk...MORINGA, 15.
0o. Belly nearly or quite immwaculate. [Tail as long as
rest of body ; color, yellowish brown with darker
wmarblings, very irregular; nasal tube short,
scarcely half length of eye; muzzlo obtuse,
truncate ; oyce small, 3 in snout and 14 in bead;
gill-opening largor than eyo; tail as long as rest
of body; dorsaland anallow.] (Sauvage.)
WIENERI, 16,
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an. Ground color brownish-black, with irregular pale-gray-

g. Cleft

qy. Cled

ish spots; anal fin without distinct pale
margin,
of mouth more than one half of head.
[ Snout produeed, narrow, subspatulate; oye
nearer to the end of snout than the angle of
mouth; teeth irregudarly biserial in jaws,
uniserial ou vomer: eleft of month very wide,
rather more than one-half the length of
head s eye, 24 in snout; head a little less
than halfof trank; tail vather Jonger than
vest of body ; brownish black, with small,
irvegnlar, pale-grayish spots in maoderate
number and longitndinally arranged, the
largest sometimes twice thoe size of tho eye,
the smallest were dotsy each spot marbled
with darker; head Lrownish yellow, with
mdistinet yellow dote above.] (Giinther.)
ANATINUSG, 17,

t of mouth, less than half of head; [teeth

of jaws irregularly hiserial ; vomerizo teeth
hiserial; snoutrather prodaced and HArrow;
oye situated above the middle of wape, 2%
in spout; cleft of mouth contained 24 in
head ; head 23 in trank; tail longer than
rest of body § brownish blaek, with numeor-
ous, rather irregalar pale-grayish spots, the
Iargest about tho size of the eye, the smallest
mere dots; each spot again marbled with
darker, the smaller and Jarger spots mixed
together. ] (Gitnther.) Sancra-HeLesa,18,

mm. Color dark brown, dark green, or blackish, either plain

274——35

r. Bel

rr. Be
Tail a little longer than head and trunk.

N,

or with faint markings,

1y with Dblack, wavy transverse lines; no
dark lines along dorsal fin; body with ob-
scure paler spots and marblings: teeth of
upper jaw biserial; teeth in the inner row
very large and movable; teoth of lower jaw
uniserial, close set, compressed, recurved,
like outerteeth of upper jaw ; vomerine testh
small, uniserial, preceded by very large, de-
pressiblo canines.  Eyo small, 3} in snout,
midway between tip of snout and angle of
month; eleft of month 24 to 23 in head;
head 2§ (o 3} in trauk; tail shorter than
rest of lmd). Dark brown, vaguely reticn-
lated, with narrow, paler streaks and spots,
tho markings very obscure; Lelly with dark
crosy streaks; a dark bloteh around gill-
opening ... ... ... ... MORDAX, 19,
Hy withont black transverse lines,

Teeth uniserial in the jaws in tho adults;
tectlt on vomer nniserial (var. ? ercbus), or
biserial (funehrisy; long depressible eanines

an front of vomer; eye 2 to 23 insnout, above
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middle of gape; cleft of mouth
2% in head ; head 2% in trunk;
color dark olive-brown, nearly
plain, paler on throat, some-
times with very faint darker
marblings; dorsal and anal fins
with dark lines rnuning longi-
tudinally ; jaws not completoly
closing . ........ Fuxesris, 20.
8s. [Tail considerably shorter than head and
trunk, Teecth of maxillary and
the anterior of mandible Dbi-
serial, the others uniserial; jaws .
completely closing; cyes rmall,
somowhat nearer to tho end of
thie snout than to the coruer of
the mouth; cleft of mouth £
in head; head 3 in trank.
Color, coftes-brown, irregularly
marbled with darker.] ((fiin-
ther.)........ ... CHILENSIS, 21,
hh. Body with distinct small blue, white, or yellow spots.

t. Dorsal and anal without o distinct colored
margin; palo spots on body
usually smaller than eye.

., Tecth of upper jaw uniscrial.

r. Vomerine tecth uuniserial. Tecth all
uniserial, thosgo on lower jaw
small, compressed, directed
backwards; front of Jower jaw
with several canines; upper
with some lixed canines among
the other teeth ; head 2 to24 in
trunk; cleft of mouth 2 to 24
in lead ; tail longer than body.
Brownish or blackish,with siall
round bluish or ycllowish spots,
ocellated or not, these spots
scattered, irregular in position,
and smaller than eye; dorsal
colored like the back  Dovir, 22,

rv. [ Vomerine tecth bLiserial; mandible
with about 17 teeth on each side.
Head 24 in trunk ; tail but little
longer than rest of body;
ontire body covered with small
blue dots one-sixth the diameter
of the eye, the distance between
them being cqual to the diame-
tor of eye; front and top of
head without dots; dorsal with
vertical cross streaks of Lluish. ]
(Poey.) .......ConNsPERsUS, 23,

au, Teeth of upper jaw biserial ; body with
many small yollow spots.
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w. Vomerine teeth uniserial, mostly
small and rounded.

z. [Colornearly uniform from head to
tail; bLrown or black, entirely
covered with innumerable yel-
lowish dots, the largest the sizo
of a small pin head. Teoth bi-
serial, except on vomer and the
sido of mandible; caninessmall;
mouth can bo shat completoly;
gill-opening as wido as eye; oyo
2 in snout ; cleft of mouth 24 in
head; head 23 in body; tail
rather longer than rest of body. ]
(Giinther.y........MiL1ARIS, 24,

xx. [Color not uniform fromm head to
tail; tail black with innumera-
ble round yellow spots smaller
than cye; towards the trunk
the yellow gpots are moro
densely crowded and irregnlar
in sbhape, and on the head the
yollow becones the ground color
and the black appears in the
form of roticulations. Teeth
biserial, cxeopt on vomer and
side of maundible; the wouth
caunot be completely shut; gill-
opening rathor wider than eye;
vyu less thau one-half of snout;
head 23 intrank; tail rather
longer than the rest of Lody.]
(Giinther.y. .. ¥ravoricTus, 25.

iww. Vomerino teoth biserial, small, and
bluntly rounded. Mouth not
closing  completely; teeth of
upper jaw Dbiserial, those of
the innor series larger; teoth of
the lower jaw biserial antori-
orly ; oye over middle of gape,
2% in suout; head 2§ in trunk,
4tin tail, which isalittle longer
than rest of body ; gill-opening
large.  Color, dark Drown,
faintly mottled with darker, the
whole body, including iins,
covered with points of clear
yellow, those on the head close-
got and minute, liko necedle
poiuts, but as large as a pin’'s
head on the tail; (middle of
body with intricate markings
of vollow in tho form of linear
dashes according to I'oey 5 none

shown on anr specimen.)
Braporarus, 206.
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tf. Dorsal with a blackish border, interrupted
with white; anal with o white margin.
[Anterior teeth of upper jaw long and
sharp, the rest smmall and in one series;
vomerine tecth in one row, three large
canines in front, the rest small; teeth
on lower jaw small, with two longer
onus o1t cach side in front; head 2% in
trank ; cleft of mouth £ in head ; tail a
head’s length longer than the rest of the
body. Body marbled with brown on
greenish ground, dark enough to almost
obscure the marblings, which are com-
posed of close-set spots as large as the
pupil, often bordered on one side with
a white edging, the spots sometimes be-
ing all wbite ; dorsal finy with a black-
ish border, sometimes interrupted with
white; anal all black, with a white

border.] (Loey.)..... OBSCURATUS, 27
gg9. Body with black transverse bands, or large irregularly placed black
8pots.

a. { Color brown, with large blaclk spots irregularly dispersed over
the body; fing yellowish; tecth 16 in
outer row, 7 in inner; vomerine teeth
10, in 2 rows with an anterior and pos-
terior larger tooth ; teeth Lisorial ; tail a
Jittle longer than rest of Lody. ] (Kaup.)

InrrGuULARIS, 23,

aa. Color pale yollowish brown with about 20 blackish rings, which
are usually three times the breadth of
the intorspaces; those rings broadest
above, extending over the fins; tip of
tail black; bhead with 3% rings which do
not meet below ; tip of snontin onering,

. the top and front of suout on median line

pile; upper teeth biserial, the rest unise-
rial; dentary with about 14 teeth on each
side; eye 2 in snout, midway between
tip of snout and angle of mouth; head

2% in trunk; head and trunk a little

shorter than tail; mouth completely
cloging . ... ... ... CLLEVASTES, 29.
JSf. {'l'eeth, somo or all of them with basal lobe. Teeth all uniserial; 12
teceth on each side of lower jaw ; snout
short, obtuse ; eyo small, § the length of
the snout; tail rathershorter than rese
of body. Brown, with irregular black-

ish venules.] (Kaup per Giinther.)
) MobDEsTUS, 30.

ec. Teoth sorrate, moro or less.  (Priodonophis Kaup.)

b. [Color uniform blackish brown; anterior part of body with short
undulating lines. Gill-opening scarcely
Jarger than the oyo; vowmer toothless;
teeth of Loth jaws in single series, vach
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tooth slightly serrato bobind;
tail shorter than rest of body;
head 34 in trunk.} (Ginther.)
MADEIRENSIS, 31.
3b. Color brown above; lighter below, with irmgnln.r' light-yellowish spots,
variablo in size and sometimes
80 thickly placed that thoe
ground work appears as brown
reticulations; dorsal fin with
large dark spots on the edgo,
tho spots often running togeth-
or 80 as to form a black band
(or sometimes obsolete); anal
fin with n dark edge. Teeth
all uniserial in jaws, rather
large and strong, the postorior
odgo of the larger teoth serrate,
liko the teeth of a shark; vomer
with few small teeth or none;
Jaws nearly or quite closing;
head 2 to 94 in trnnk, 3% to 43
in tail; eye 1} to 1% in snont;
cleft of mouth 2§ to 3 in the
head; tail a littlo longer than
rest of body. ...OCELLATUS, 32,
x. Edge of dorsal and anal with con-
tfluent black blotches, forming
& dagk margin to the fin, the
anal chiefly black.
¥. Dark ground color forming retic-
ulations arouud roundish and
polygonal pale spots of various
sizes, these larger on the tail,
the spots overywhere much
wider than the intorspnces.'
Var. Sazxicola, 32b.
yy. Dark ground color covered with
rounded whitish spoty, which
are not so wide as the inter-
spaces, tho spots snbequal.

z. Spots of moderate size, much
Iarger than pupil ; rounded and
yellowish;  checks coarsely
spotted. ... Var. Ocellatus, 32a.

zz, Spots very small, stellate, not
much larger than pupil; spots
whitish ; cheeks finely spotted

- like tho rest of the body ; body
slender, o dusky shade along
sides; fins chiofly black.

VYar. XNigromarginatus, 32c.

xx. Ildge of dorsal and anal without

black; body dark, with small

rounded whitish spots, much as
invar. occllatus.

Var. Januarius, 32d,



598  REPORT 0 COMMISSIONER OF FISH AND FISHERIES.

5. GYMNOTHORAX AQUXE-DULCIS.

Murana aqua-~duleis Cope, U. 8. Geol. Survey Montana, ete., 471, 1872.  (Rio Grande,
Costa Rica.)
Rabula aque-dulcis, Jordan & Davis.

Habitat : Pacific coast of Tropical America.

Etymology: Aqua dulcis, {resh water.

We refer to this species a specimen (6673, U. S. N. M.) said to have
been collected at San Diego, California, by Dr. J. G. Cooper. It prob-
ably cane from farther south., This specimen differs somewhat from
Cope’s description, but, ke Cope’s fish, it differs remarkably from all
other known species of the genus in the insertion of the dorsal. We
have not much doubt of the correctness of our identification.

The species resembles the young of G. mordaz, and it may have been
overlooked by San Diego collectors on account of this resemblance. 1t
probably does not occur in fresh waters.

6. GYMNOTHORAX MARMOREUS.

Muranophis marmorcus Valenciennes, Voy. Venus, Zool., 347, 1855, pl. 10, fig. 1
(Galapagos Islands).

Habitat: Galapagos Islands.

Etymology: Latin, marbled.

This species is knosvn only trom the accounts given of the original
type, a stuffed example, 21 inches long, obtained by IFreminville at the
Galapagos. It may be identical with @. aque-duleis, or even with
Murana lentiginosa, but this is less likely.

7. GYMNOTHORAX PANAMENSIS.

Murana panamensis Steindachner, Ichth. Beit., v, 19, 1876 (Panata).
Sidera panamensis Jordan & Gilbert, Proc. U. 8. Nat. Mus., 623, 1882 (Pear] Islands).

Habitat: Pacific coast of Central America.

Etymology: Irom Pauama.

This species i8 known to us from a specimen taken at the Pearl
Islands, near Panama, by Prof. Frank H. Bradley, and from another
(6015, U. 8. N. M.) said to be from “South America.” From this speei-
men our description is taken. It differs from Steindachner’s account
in having the vomerine teeth blunt and the lower teeth in one row.
This species is one of the most strongly marked in the genus, being
well distinguished by the form of its teeth, its curved lower jaw, and
posterior dorsal.
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8. GYMNOTHORAX LONGICAUDA.

Murana longicauda Poters, Monatsber. Kou. Acad. Wiss, Berlin, 850, 1876 (Atlantic
Ocean, 15° 40/ N., 0° 5’ W.).

Habitat: Tropical Atlantic (same locality as Sphagebranchus angui-
Jormis).

Ltymology: Longus, loug; cauda, tail.

This species is known from Dr. Peters’s account of an individaal
taken in the open Atlantic, between the West Indies and Europe. Our
description is taken from a small example from unknown locality, num-
bered 20515 in the Museum register. The species is near panamensts,
from which it differs iu the form of its mouath and some of its teeth.
The tail is also very long, longer than in related species.

9. GYMNOTHORAX PORPHYREUS.

Murena porphyrea Guichenot (Chils); Steindachner, lchthyol, Beitr., 11, 22, 1875
(rocky coasts of Juan Fernandez).
Habitat: Coasts of Chile.
Etymology : lluppup:is, purple. o
This species is known to us only from Steindachuer’s deseription.
It is said to be common and to reach a considerable size,

10. GYMNOTHORAX UNICOLOR.

Muranophis unicolor De la Roche, Ann. Mus., XU, 359, fig. 15, 1809 (Iviga) (fide

Giintber). .
Murena unioolor Lowe, Trans. Zoil. Soc., 192 (Madeira) (fide Giinther); Costa, Faun.
Nap. Pese. (fide Giinther); Giinthor, viiL, 125, 1870 (Algiors, Madeira, St.

Holena).

Thyrsoidea unicolor Kanp, Apodes, 91, 1856 (Iviea, Mudeira, Madagascar).
Murena cristini Risso, Ich. Nice, 363, 1810 (Nico).
Murena monaca Coceo (fide Kaup).
Thyrsoiden microdon Kaup, Apodes, 8, fig. 64, 1856 (no localisy).

Habitat: Meditorranean fauna aml Madeira Islands.

Itymology : Latin, one-colored. .

Of this species we have examined one specimen taken at Athens,
Greece, by Prof. [Torace A. Hoffman, and two from Madeira, collected
by Dr. Stimpson. The spoecies has reuiarkably short nasal tubes.

11. GYMNOTHORAX VERRILLI.
Sidera verrilli Jordan & Gilborr, Proc. U.S. Nat. Mus., 623, 1822 (Panama); Jordan
& Gilbert, Proc. U. 8. Nat. Mus., 210,1833; Jordan, Proc. U. S, Nat. Mus.
369, 1835 (Panama).
Habitat : Panama.

Etymology : Named for Prof. Addison Ii. Verrill.
This species is known from the typical example in the Museum of

Yale Oollege, collectod by Professor Bradley at Panama,
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12. GYMNOTHORAX VICINUS.

Murenophis vicina Castelnau, Anim. Amér. Sud, Poiss., 81, pl. 42, ﬁg.4 1855 (Bahia).

Murana vicina Giiuther, vir, 121, 1870 (Bahia).

Thyrsozdca maculipinnis Kaup, Apodes, 83, 1856 (Gold Coast); Dmn(ml Aroch. Mus.,

X, 260, pi. 23, fig. 1 (fide (nmth(,r) Bleeker, Verh. Holl. Maatsch. Haarl,,

129, tab. 27,1862 (fide Gilnther); Troschel, Wiegm. Arcl., 237, 1866 (fide
Giinther).

Murana maculipinnis Giinther, virr, 124, 1870 (Cape Verde Isl. ; Fernando ’o; Mexico).

Gymnothorar maculipinnis Jordan, Proe. U. S. Nat. Mus., 1890 (Bahia).

Thyrsoidea cormura Kaup, Aale Hamb. Mus.,23, 1359 (fide Giinther).

Taniophis cormnra Kaup, 1. e., tab. 3, fig. 2 ( fide Giinther),

Thyrsoidea marginalfa Kaup, 1. c., 24 (fide Giinther).

Teeniophis marginata Kanp, 1. ¢.. tab. 4, fiz. 1 ( fide Giinther).

Gymnothorax versipunctatus Poey, Enumeratio, 156, 1875 (Cuba).

Habitat: Atlantic Ocean, West Indies to Cape Verde Islands and
Africa. :

Etymology : Latin,vicinus, near (to Gymnothorax moringa).

A specimen, collected by the Albatross at Baliia, secius to be identiceal
with Muwrwna vicina of Castelnau, which was obtained in the same
locality. This seems to be the same as the maculipinnis of Kaup, and
we have therefore adopted the name vicinus instead of the latter name.
Another specimen before us (6737, U. S. N. M., without locality) evi-
dently belongs to the same species. We refer the names cormure and
marginata to this species on the authority of Dr. Giinther.

13. GYMNOTHORAX VIRESCENS.

Gymnothorax virescens Poey, Eaumeratio, 156, 1875 (Cuba).

Habitat: West Indian fanna.
Etymology: Virescens, greenish.
This species is known only from Poey’s aceount.

14. GYMNOTHORAX POLYGONIUS.

Gymnothorax polygoniis Poey, Ann, N. Y. Lyc. Nat. Hist., 63, 1872 (Cuba); Pocy,
Enumeratio, 1538, 1875,

Sidera vicina Jordan, Proc. U. 8. Nat. Mas., 34, 1836 (IIavana). (Not Muranophis
vicinug Castelnan, )

Habitat : West Indian faana.

Etymology : Latin, marked with polygons.

Of this species we have two oxamples. One of these was obtained
by Dr. Jordan at Havana. 1t was at first identified as Gymnothorax
vicinus, but Castelnau’s species seems to be different from this, Thore
is no doubt that this is the original of PPoey’s Q. polygonius, although
the polygonal markings are very obscure.” The other specimen (9825 U.
S. N. M., 28 inches long) was sent from Cuba by Poey. It agrees per-
fectly with our specimen, and it may Le Poey’s oviginal type.
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15. GYMNOTHORAX MORINGA.
(CoxyoN MoRray; HamLer.)

Murana maculata nigra (tho Black Moray) Catesby, Nat. 1list. Caroling, tab. 21, 1738
(Bahamas, ete.).

?? Gymuothorax afer Bloch, Ichth,, pl. 417, 1795 (Afriea).

Murena moringe Cuvier, Roguo Auimal, ed. 11, 1823 (after Catesby); Giinther,
vii, 120, 1570 (Bahia; Cabaj Jamaica; Dominica; St. Croix; Bonacea;
St. Helena).

Gymnothorax moringa Goode, Bull. U. 8. Nat. Mus., v, 72, 187G (Bermnda); Goode &
Bean, Proe. U. S. Nat. Mus., 240, 1382,

Sidera moringa Jordan, Proc. U. S. Nat. Mus., 1884, 111 (Key West); Bean & Dresel,
ibid,. 169 (Jamaica); Jordan, Cat 1 NL AL B2, 1875 Jordan, Proe. Ul S.
Nat. Mus., 34, 1836 (Havaua); Jordan, ibid, 566.

Gymnothorax rostratus Agassiz, Spix, isc. Bras., 41, tab. 50 q, 1830 (Brazil); Poey,
Repertorio, 11, 259, 1863 (Cuba); Poey, Synopsis, 427, 1868; Cope, Trans,
Amer. Phil. Soc., 433, 1876 (St. Martin’s; St. Kitts; New Providence).

Muranophis rostratus Costlenau, Anim. Amér. Sud, £0, pl. 42, fig. 1, 1855 (Rio Janeiro).

Murana rostrata Posy, Conspectns, 336, 186& (Cuba}.

Muraena moringua Richardson, Voy. Iirebus and Terror, Fishes, 89, 1844 (Jamaica).

Thyrsoidea moringua Kaup, Apodes, 79, 1356.

Murena punclate Gronow, Cat. Fish., 18, 1854 (rivers of North Amnorica).

Murenophis curvilinenta Castelnau, Anim. Amér. Sud, Poiss., 81, pl, 42, fig. 2, 1855
(Rio Janeiro).

Murenophis caramuru Castelnan, Anim. Nonv. Rares, Amérigque du Sud, 85, pl. 43,
fig. 1, 1855 (Bahia).

© Gymnuothorax flavoscriptus Poey, Lnumeratio, 158, 1375 (Cuba),
Gymnothorax pioturatus Pooy, Anal. Soc. Lap. Hist. Nat., 257, 1880 (Cuba).

Habitat: West Indian fauna, ranging from Pensacola to Rio Janeiro
and St. Helena.

Etymology : Moringa, a Wesb Indian corruption of Murena (Moray,
Morena, ete.). .

This large moray is the commonest species of the group in the West
Indies, where it is everywhere abundant. The specimens before us are
from Key West, Havana, and the Snapper Banks near Pensacola. The
species varies considerably in shade of coloration and extent of the dark
markings. The gencral pattorn is, lowever, very uniform. The speci-
mens before us vary in such o way as to suggest at first examination
the existence of four distinet species.  Besides the ordinary form of
moringa, there are specimens from coral sand at Key West, very pale,
with the pale markings predominating over the dark spots. This form
is known to the fishermen as ¢ Hamlet.” A specimen from Havana is
almost Llack, with no pale margin to the anal, and the eye appears
vei'y much smaller, 34 in the snout. This is, however, due to the
encroachment of the black pigment on the eye, as the pupil itself is ag
large as in the others. Two large specimens from the Snapper Banks
are also very dark, and in one the dorsal and anal fins are distinetly
dusky towards and on the edge. In these the black markings reduce
the ground color to narrow streaks and disconnected reticulations.
There is, however, no reason to doubt that all belong to a single
variable species. The dentition is alike in all,
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16. GYMNOTHORAX WIENERI.

Gymnothorax wieneri Sauvage, Bull. Soc. Philom., vii, 161, 1883 (Chile or Peru).

Habitat : Pacific coast of South America.

Etymology : Named for the person who first obtained the type.

This is a doubtful species of uncertain relations. Tt may be identical
with the equally doubtful marmoreus.

Following is Sauvage’s original description of Gymnothoraz wieneri:

Dents du maxillaire et de lintermaxillairo en une seulo rangéo; dents palatines
plus longnes gue celles du maxillaire, au nombro de 3 on 4; deux on trois fortes
dents an voiner; pas de canines; tnbo nasal court, ’ayant guiére que la woitié da
diametre vertical de l'a:il. Museau obtus, tronqué; wil petit, lo diametre étant
compris prés de trois fois dans la longuenr do Ja tite, sitné au-dessus du milieu do la
longueur do Ia houche. Ouverture branchiale plus graude que le dinmdtre de Uwil.
Qneue de la mame longneur que U'espaco compris entre 'extrémité du musean et I'anus,
Dorsale et anals Lassos.  Janno brunitro avec des marbrares foncées, tros irrégulicres;
vontre blanc jaundtre sans taches. Longueur m. 0.760. Chili ou Péron. Wicner.

17. GYMNOTHORAX ANATINUS.

Murana anatina Lowe, Trans. Ziol. Soc. Lond., 11, 192, 1842 (Madeira); Giinther,
vy, 115, 1870 (Madeira).
Habitat: Madeira.
Etymology : Anatinus, duck-like.
This species is known to us from descriptions.

18. GYMNOTHORAX SANCTZ-HELENZE.

Murena sancte-helene Giinther, vi, 115, 1870 (St. Heleua); Bean, Proc. U.S. Nat.
Mus., 113, 1880 (Bermudxn Islands); Giinther, Proc. Zool. Soc. Lond., 239, 1831.

Habitat: Tropical Atlantic.

Etymology : From St. Helena.

This species we know only from the accounts given by Giinther and
Bean. It is certainly very close to Gymnothorax anatinus.

19. GYMNOTHORAX MORDAX.
(CarwrorNia Concunr ErL.) .
Murane mordax Ayres, Proc. Acad. Nat. Sci. Cal., 30, 1859 (Cerros Island); Jordan &
Gilbert, Proc. U. 8. Nat. Mus., 457, 1880 (Suan Pedro, San Diego); Jovdan
& Gilbert, Syn. 1. N. A., 456, 1883; Jordan & Gilbert, Proc. 1J. S. Nat.
Mus., 36, 1831 (Point Concoption to Sunta Barbara Islands); Smith, Proc,
U. S. Nat. Mus,, 233, 1883 (Todos Santos Bay). :
Gymnothoraz mordax Jordau, Proc. U. . Nat. Mus., 30, 1880,
Sidera mordax Jordan & Gilbert, Proc. U. 8. Nat. Mus., 210, 1383,
Habitat: Pacific coast from Point Conception to Cerros Island.”
Etymology: Mordax, prone to bite. .
This large Moray is common among the rocks on the coast of southern
California, The numerous specimens before us are from Santa Barbara
and San Diego. ,
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20. GYMNOTHORAX FUNEBRIS.
(BrLack Monray; MORENA VikDE.)

Murana maculata nigra et viridiz (The Moray), Catesby, Nat. ITist. Carolina, tab. 20,
1738 (Bahamas).

Gymnothorax funcbris Ranzani, Nov. Comm. Ac. Sc. Tnst. Bonon., 1v, 76, 1840 (Brazil).

Sidera funebris Bean & Dresel, Proc. U. S. Nat. Mus., 169, 1854 (Jamaica); Jordan,
Proc. U. 8. Nat. Mus., 110, 1364 (oy West); Jordan, Cat. ¥. N. A., 52, 1885.

Murana lineopinnis Ricbardson, Voy. Ercbus and Terror, Iish., 89, 1844 (Puerto
Cabello).

Thyrsoidea lincopinnis Kaup, Apodes, 82, 1856.

£ Murama prasina Richardson, Voy. Lrebus and Terror, Fish., 93, 1844 (Australia)
(fide Giinthor). N

? Muraena boschii Blecker, Vorh, Bat. Gen. Mur,, XXV, 52, 1853 (Sumatra) (fide Glinther).

¥ G ymuothorar beschii Blecker, Atlas Ichth. Mur, 105, pl. 46, fig. 3, 1864 (Sumatra
and Java).

# Murana monockrous Bloeker, Nat. Tyds. Ned. Ind., 384, 1856 (Ternate).

? Gymnothorax monochrous Bleeker, Atlas Ichth. Mur., 116, pl. 47, fig. 2, 1864 (Singa-
pore; Sumatra; Ternate; Amboyna) (fide Giinther),

Taniophis westpkali Kanp, Aule Ilnmburg. Mus., Nachtrag, 1, 1859 ( fide Giinther).

Thyrsoidea aterrima Kaup, Aale Hamburg. Mus., 22, 1859 ( fide Giinther).

Twniophis aterrima Kaup, 1. ¢., tab, 3, fig. 1, 1859

Murana aterrima Giinther, vin, 124, 1870 (Dominica).

Murana infernalis Pocy, Memorias, 13, 347, 354, 1860 (Cuba).

Gymuothorax infernalis Poey, Repertorio, 11, 278, 1863; Poey, Synopsis, 426, 1868.

Thyrsoidea concolor Abbott, Proc. Acad. Nat. Sci. Phila., 479, 1860 (Vera Cruz).

Murena erebus Pocy, Memorias, 11, 426 (Cuba).

Gymnothorax erebus Pocy, Repertorio, 11, 258, 1828 ; Pooy, Synopsis, 427, 1868; Poey,
Enumeratio, 155, 1875,

? Gymnothorax jacksoniensis Blecker, Versl

) Giinther),

# Murama afra Giinther, vir, 123, 1870 (not of Bloch).

Sidera castanea Jordan & Gilvert, Proc. U. 8. Nat. Mus,, 617, 1882 (Mazatlan); Jordan
& Gilbert, Proc. U. S. Nat. Mus., 210, 1883 (Mazatlan).

Med. Akad. Wet, Amstoerd., 450, 1863 ( fide

Habitat : Tropical Americaon both coasts. Florida to Brazil ; Mazat-

lan to Panama. Also recorded from the East Indian Archipelago and

Anustralia. .
Ttymology : Funebris, funereal, from its dark color.
This large Moray is one of the commonest and most widely distrib-

uted of the Amevican species, being found in abundance on both coasts
in tropical America. I we ecan trust to the synonymy of Dr. Giinther
the same species is also widely distribnted in the East Indies, but we
have had no opportunity to compare specimens of the Old World form
called prasinus, boschi, or monochrous with the American funebris.

We have not adopted the name afer, used for the species by Giin-
ther, bocause the figure of Gymuothorar afer given by Bloch by no
nieans represents the color of our species and was probably intended
for something else. It is, in fact, as Poey has suggested, much more
like moringa. There is no doubt of the identity of funebris, concolory
castanca, and infernalis. The erebus-of Poey is said to agree in color,
but to differ in the dentition of the vomer.  Tho vomerine teeth are
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uniserinl in erebus, biserial in infernalis. 'This is probably dependent
on age, or perhaps the variation of individuals.  Gymnothorar funebris
is qne of the largest of the Morays, reaching a length of 4 or 5 feet and

*a diameter to correspond. The examples examined by us are from
Key West, Bahia, St. Lucia, and Mazatlan,

21. GYMNOTHORAX CHILENSIS.

Murwna chilensgis Giinther, P’roc. Zoil. Soc. Lond., (74,1871 (Chile).

Habitat: Chile.
Etymology: From Chile,
This species is known to us only throngh Dr. Giinther’s description.

22. GYMNOTHORAX DOVII.
(ANGUILA PINTITAL)

Murana dorii Giinther, Cat. Ilish., viir, 103, 1870 (Panama) ; Jordan & Gilbert, Proc.
.S, Nat, Mus., 373, 1382 (Espiritn Santo Island; Galapagos Islands).

Sidera dovii Jordan, Bull. U, 8. Fish Coni., 106, 1522 (Mazatlan); Jordun & Gilbert,
Proc. U, S, Nat. Mus., 209, 18~3,

Murana pintita Jordan & Gilbert, Proc. U, 8. Nat. Mus., 346, 1831 (Mazatlan).

ITabitat: Pacific coast of tropical America.

Etymology: Named for Capt. Johu W, Dow,

This species is not rare on the Pacitic coast of tropical America. It
varies somewhat in the number and arrangementol its pale spots.  An
examination of several examples has convineed us of the identity of
pintita and dovit.

23. GYMNOTHORAX CONSPERSUS.

Muranophis puncltata Caslelnau,- Anim. Nouv. Rares Amer, Sad, 82, 18305 (Rio Ja-
neire). (Not Gymnothorax punctetus Bloch,)
Gymnothorax conspersug Poey, Repertorio, 11, 250, 1863 ((‘uba): Poey, Synopsis, 427,
1868; Poey, Enunmeratio, 169, 12335,
Murwne conspersa Giinther, 102, 1370,
Habitat: West Indian fauna.
Etymology : Latin, conspersus, speckled.
Thid species is known to us only from deseriptions. The earlier name,
punctatus, is preoccupied.

24. GYMNOTHORAX MILIARIS.

Thyrsoidea miliaris Kaup, Apodes, 90, 1856 (Martinique).

Murena miliaris Giinther, vii, 100, 1570 (Caba).

Gymuothorax miliaris Cope, Trans. Amer. Phil. Soc., 452, 1870 (St. Martin’s); Poey,
Enumeratio, 159, 1875 (Cuba).

? Mura:na mulliocellata Poey, Memoriasg, 11, 324, 1260 (Havana).

2 Gymnothorax multiocellutus Poey, Repertorio, 11, 260, 1868 (Ilavana.).

Gymnothorax seriptus Pocy, Repertorio, 11, 261, 1863 (Cuba); Pocy, Synopsis, 427, 1568,

Habitat : West Indian fauna.



APODAL FISHES OF AMIIRICA AND EUROPE. 605

Etymology : Mille, thousand ; from the number of spots.

This species is known to us only from descriptions.

Gymnothorax multiocellatus of Toey seems to be nearly or quite iden-
tical with G. miliaris, differing apparently only in the smaller spdts.
It agrees fairly with eluboratus, but the vomerine teeth are said to be
uniserial. They are biserial in elaboratus.

25. GYMNOTHORAX FLAVOPICTUS.

Thyraoidea flavopicla Kanp, Apodes, 90, 1556 (Brazil).

Murana flavopicta Giinther, viir, 101, 1870 (St. Hclena).
. Habitat: Coast of Brazil to St. Helena.
Iitymology : Latin Aavus, yellow ; pictus, painted.
This species is known to us only from descriptions.

26. GYMNOTHORAX ELABORATUS.

Murana elaborata Pooy, Memorias, 11, 323, 1860 (Cuba). .
Gymnothorax claboratus Yovy, Repertorio, 1L, 202, 15635 Poey, Syn,, 427, 18685 Yooy,
Luumeratio, 159, 1875 (Cuba).

ITabitat: Coast of Cuba.

Etymology : Latin, claborate, from the markings,

This species is known to us {from a single specimen (24961) sent from
Cuba by Poey. The coloration of this specimen shows few or none of
the linear dashes deseribed by Poey. Its color agrees better with
Poey’s multiocellatus, but it has the dentition aseribed to elaboratus.

27. GYMNOTHORAX OBSCURATUS.

Gymnothorax obscuratus Poey, Aon, N. Y. Lye. Nat. list., 1x, 320, 1870 (Cuba) ; Posy,
Enumeratio, 164, 1875,
Habitat: Cuba.
Etymology : Latin, obscuresd.
This species is known only from Poey’s description.

28. GYMNOTHORAX IRREGULARIS.

1856 (Brazil).

Thyrsoidea irregularis Kaup, Apodes, 19, X
70 (copied).

Murana irvegularis Giinther, viit, 115, 13
Habitat : Coast of Brazil.
Btymology : Latin, irregular.
This species is only known from Kaup’s scanty deseription.

29. GYMNOTHORAX CHLEVASTES.

Sidera chlevasies Jordan & Gilbert, Proc. U. S. Nat. Mus., 208, 1883 (Galapagos
Islands).
Habitat : Galapagos Islands,
Etymology : Vicoustys, 2 harleguin,
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This strongly marked species is known only from the original type
from the Galapagos Archipelago.

30. GYMNOTHORAX MODESTUS.

Murana modesta Kaup, Aale Hamburg. Mus., 21, tab. 4, fig. 2, 1859 (fide Giinthor) (Val-
paraiso); Giinther, vii, 126, 1870,

Habitat : Coast of Chile.
Etymology : Latin, modest.
This species is known only from Kanp’s scanty description.

31. GYMNOTHORAX MADEIRENSIS.

Pscudomurana madeirensis Johnson, I'roc. Zodol, 8oc. Lon,, 167, 1860 (Madeira).
Murana madeirensis, Giinther, vir, 125, 1870 (Madeira).

‘Habitat : Madeira Islands.
Etymology : From Madeira.
This species is known to us only from descriptions.

32. GYMNOTHORAX OCELLATUS.
(a) Var. Ocellatus.

Gymnothorax ocellatus Agassiz, Spix. Pisc. Brasil, 01, tab. 505, 1823 (fide Giinther).
Schomburgk, Reis. Brit. Guiana, 639, 1842; Goode & Bean, Proc. U, 8.
Nat. Mus., 154, 1879 (West Florida) ; Goode & Bean, ibid, 344 (Clear Water
Harbor). ’

Murena ocellata Jenyns, Voy. Beagle, 145, 1842 (Rio Janeiro); Richardson, Voy,
Erebus and Terror, 82, pl. 47, figs. 6-10, 1244 ; Giinther, viir, 102, 1870 ; Jor-
dan & Gilbert, Syn. Fish. N. A., 356, 1883 (description).

Muranophis ocellatus Castelnau, Anim. Amérique Sud, Poiss., 82, 1855 (Babhia).

DPriodonophis ocellatus Kanp, Anle Hamburg. Mus., 22, 1859; Kner, Novara Fische, 383,
1857 to 1859 (Rio Janeiro); Pooy, Repertorio, 11, 262 ; Poey, Syn, 427, 1868;
Poey, Enumeratio, 159, 1875,

() Var. Saxicola.

Murana mecleagris Quoy & Gaimard, Yoy, Freycinet, Zool., 245, pl. 52, fig. 2 ( fide
Giinther) (not of Shaw).

Priodonophis meleagris Poey, Ropertorio, 11, 262, 1867 ; Poey, Syn., 428, 1868 (Cnba).

Murena ocellata Jordan & (ilbert, Proc. U. 8. Nut. Mus., 260, 1882 (Ponsacola, Ila.).

Sidera occllata Jordan & Giibert, Proc. U. S. Nat. Mus,, 209, 1883 ; Jordan, Proc.
Acad. Nat. Sci. PPhila., 42, 1881 (Egmont Key); Jordan, Proc. U. 8. Nat.
Mus., 34, 1886 (Havana).

Gymuothorax ocellatus saricola Jordan & Davis, var. nov. (Snapper Bauks at Pensa-
cola).

(¢) Var. Nigromarginatus.

Neomurana nigromarginate Girard, U. 8, and Mex. Bouund. Surv., 76, pl. 41, 1859 (St.
Joseph Island, Texas).

Sidera nigromarginata Jordan & Lvermann, Proc. U. 8. Nat. Mus., 473, 1886 (1’onsa-
cola, Fla.).
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(d) Var. Januarius.

Gymnothorar variegatus Castelnau, Anim. Amér. Sud, Poiss. (not Murana variegata
Lacépede), 83, pl. 43, fig. 2, 1855 (Rio Janeiro) (said to have tho dorsal
without dark spots).

Gymuothorax occllatus januariug Jordan & Davis (after Castelnau).

Habitat: West Indian fauna, Ponsacola to Rio Jaueiro.

Etymology: Latin, ocellate.

This small moray is rather common in the West Indies and northward
to the coast of Florida.. The numerous specimens before us are from
Havapa and the Snapper Bauks, Cedar Keys, and Pensacola. This
species differs from most of the other eels in having serrated teeth;
this character seems to pass by degrees into the ordinary type and
does not apparently justify the reteution of a distinet genus ( Priodo-
nophis= Neomurana= Pscudomurena). This species varies considerably
in color, a fact which has given rise to the recognition of some of its
forms as distinet species. These forms seem to be absolutely alike in
every respect except the coloration, and their differences are probably
due to differences in the surroundings.

The form with very large spots, the ground color being reduced to
reticulations, called Ly Poey meleagris, abounds about the Snapper
Banks among rocks at a considerable depth.  The name meleagris being
preoccupicd, we have called this form var, saxicola, and we regard it as
a deep-water form, The two known specimens of the fine-spotted form,
nigromarginatus, are from very ghallow water on sandy Lottom. The
form called variegata by Castelnau we have not seen. As the name is
preoccupied we have substituted that of janwarius.

Genus 6.—MURAINA.,

Murcena Artedi, Gon. Pisc., 23, 1738 (in part; includes all cels).
Mureena Klein, Hist. Pisc. Nat., 28, 1742 (in part; includes all eels without pectoral

Muraena ;iri]zl)l.zuus, Syst. Nat., ed. X, 243, 1758 (ifelc)za, etc., includes all eels).

Mureena Thanberg & Abl, De Murmua ot Ophictho, 6, 1789 (restricted to helena,
ete. ; includes species without pectoral fins).

Mureena Gilnther and of suthors generally (not of Blecker).

Gymnothorax Bloch, Ichthyologia, 1795 (in part, not type).

Mureenophis Lacépade, Hist. Nat. Yoiss., v, 630, 1803 (helena, ete. ).

Limamuraena Kaup, Apodes, 95, 1836 (gutlata).

Type : Murena helena L.

Etymology: Mipawe ( Moray), ancient name of Murena helcna.

'This genus as Now restricted contains some ten species of the tropical
seas, distinguished from Qymnothorar and from the rest of the family
by the presence of two nasal barbels.

The name Murana, originally applied to all eels, should be restrieted
to the type of Murene helena as wo have already shown. It was first
limited by Thunberg & Ablin 1739 to the eels without pectoral fins,
those with such fins being set off as Ophichthus.

The restriction of Murena to Murwna anguille is mueh later.



608 REPORT OF COMMISSIONER OF FISH AND FISHERIES.
ANALYSIS OF AMERICAN AND EUROPEAN SIECIES OF MUR/ENA.

‘a. Teoth of sides of upper jaw* in one series; all the toeth uniserial in the adult
(sometimes biscrial in young, in upper jaw).
b. Mouth capable of being completely closed, the jaws being nearly straight along
the commissure.

e. Body without sharply defined roand pale spots.  Ground color leather-brown,
with large, irregular whitish or yollowish blotches inclosing brown
spots; head and neck freckled with whitish spots; spots on tail smaller
and more definito ; anal fin with whitish spots. Teeth all uniserial,
thoso of jaws large and strofg, three canines in the front of vomerine
series; eyc 23 in anout, placed over middle of gape; head 24 to3 in trunk;
tail 4 longer than rest of body..... oo oo il HELENA, 33,

cc. Body with round pale spots niost numerous on the bolly and tail. Teeth
all uniserial, entire, directed backwards, most of them movable; lower
tecth 12 on each sido rather remote and comparatively large; no larger
canines in front of ﬁ'pper jaw; teeth of upper jaw subequal, about 12
on oach side, those in front smallest; vomerino teeth small, nniserial,
directod backward; posterior nasal tnbes well doveloped, nearly as
largo as anterior; dorsal beginning before gill-opening; eye over middle
of gape, 24 in snout; snout 2 in gape; head 24 in trunk; gape 24 in
head ; head and trank a trifle shorter than tail.  Color very dark leathor-
brown or almost black ; throat marbled with paler; ablack spot around
gill-opening ; dorsal mottled with grayish; posterior part of body with
a few scattered round grayish spots about as large as pupil; these
irregular in size and position and rather faint, most numerous around
vent and on anal fin; sides of tail nearly or quite plain; angle of outh
Aark .o i e ettt INSULARUDM, 34,

cce. [Body with three rows of diffuse yellowish blotches including fino spots.
Color clear brown with a reddish tinge ; very small yeHow spots cever-

ing head, body, and fins, mixed here and there with larger spots; large
yellowish Dlotches arrapged in threo rows along the body ; the lower

row fainter than upper. Teeth all uniserial; tliose of upper jaw strong,
sharp-pointed, recurved ; vomerine teeth much smaller, preceded by two

long canines; head 64 in total length; eye 24 in snont; snoyt 53 in

head.] (Steindachnery....cecevaeeeecneaenanai oo ... ARGUS, 35.

bb. Jaws cnrved along the gape so that they can not be completely closed. Body
covered by woll-defined reticulations, inclosing light yellowish-brown

spots, which posteriorly are arranged in groups of 5 to8; gill-opening

largely black, within a conspicuous dark Lloteh; angle of mouth with

a dark spot; inside of mouth with yellowish Lrown spots; vomerine

teeth small, sharp ; teeth all uniserial, large and strong in tho jaws;

those in front not enlarged ; head 2% to 3 in trunk; tail a little longer

than rest of body.....o. oo .o ooiiiiiias L, RETIFERA, 36,
aa. Teoth of sides of npper jaw biscrial, those of the inner series larger and farther
apart,

d. Jaws capabloe of bcing coinpletely closed,
¢. Body profusely spotted; angle of mouth with little or no black; gill-
opening dusky ; gencral color brown, the body with light yellow, dis-
tinctly brown-edged spots, which are about as large as pupil of eye,
sometimes larger; towards tho end of tail the dark edgings form brown
-gpots; snout,jaws, and belly spotted, as also the dorsal and anal; a faint,
dnsky bar from base of dorsal to behind cleft of mouth; spots more
numerous around gill-openings; teoth of upper jaw biserial, the inner

* Not veriticd 1o Murana arqus, which may belong (o e,
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geries of depressible ouniues; teeth on lower jaw and vomer uhiserial;
eye 2 to 2¢ in shout, situated over the middle of gape; oleft of mouth 2§
to 3 in head; head 2 to 2§ in trunk ... ... . _. ... ...LENTIGINOSA, 37,
ce. Body scantily spotted ; augle of mouth blaclk; a large black spot about
gill-opening; cleft of mouth 2§ to 2 in head; head 2} to 24 in trunk; tail
a little longer than rest of body; teeth of upper jaw anteriorly in two
rows; canines moderate; color dark brown, with many small obscure-
whitish spots, these sometimes over whole body, sometimes confined to
head and back anteriorly; belly plain brown; dark spot on gill-opening
and at angle of mouth always conspicuous; a pale spot on Laso of lower
jaw before the dark one ...eeseece=escoeveo .. ... MELANOTIS, 38.
dd. Jaws curved along the gape so that.they can not be completely clored ; lat-
eral tecth of upper jaw biserial, the teeth of the inuer series longer than
those of the outer; vomerine testh uniserial; the anterior vomerino
tooth longest, nearly twice a8 long as any of the others; mandibular
teeth sometimes with two or three long teeth forming an inner mandibu-
lar series; cluft of mouth very wide, its width contained 2% in length
of head ; length of head 24 in trunk; eye 2% iu snout; tail longer than
rest of body ; brownish black (in spirits); tail with namerous bluish-white.
dark-edged dots the size of & pin’s head, disappearing on anterior part .of
body ; inside of mouth brown with similar white dots. (Giinther.)
' AUGUSTI, 39.

33. MURZENA HELENA.
(MORAY.)

Mura@na pinnis pectoralibus carens Artedi, Gevera P,irSCiu‘U, 25,1738 (Rome and Livorno).’
Murena helena Linneus, Syst. Nat., ed. X, 244, 1758(based on Artedi); Gtinther, -viiI,

96, and of authors generally.
Gymnothorax murena Bloch & Schueider, Systema Ichthyol., 525, 1301 (after Linnwus).

Murena romgna Shaw, Gen. Zoil., 1V, 26, 1003 (after Linnwus).
Murena variegata Ralinesque, Caratteri, etc., 67, 1810 (Sicily).
Murwnophia fulra Risso, Ich. Nice, 367, 1810 (Nice). v

Murana gutteta Risso, Bur. Mérid., 111, 191, 1826 (Mediterranean Sea).

Habitat: Mediterranean Sea and adju(}ent; shores.

Etymology: From Helena; the a,lluswu‘not clear.

This species, the longest known of any in the family, is generally
common in the waters of southern Europe. The specimens before us
are from Palermo (Professor Doderlein), Madeira (Dr. W.. Stimpsou),
Athens (Prof. H. A, Hoffman), and Naples (Prof. W. W. Norman).

34. MUMNA INSULARUM.

Murena insularum Jordan & Davis, 8p. nov. (Chathaw Island).

Habitat: Galapagos Archipelago.
Etymology: Latin, of the _islands. |
This species is based on No. 38300, U. 8. National Museum, 20 inches
long, collected by Dr. W. H. Jones at Chatham Island, of the Galapa-
gos. The species resembles M. helena, but differs much in color.
H. Mis. 274—-39
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35. MURZNA ARGUS.

- Gymuothorar (Limamurana) argus Steindachner, Ich, Notizen, X, 17, tab. 1v, 1870
(Altata, Mexico).
Habitat : Pacific Coast of Mexico.
Etymology : Argus, hundred-eyed, from the coloration.
This species i8 known to us from the description and figure of Stein-

dachner.
36. MURZNA RETIFERA.

Murena retifere Goode & Bean, Proc. U, S, Nut. Mus., 435, 1882 (Cl)ax‘lestoﬁ, 8. C.);
Jordan & Gilbert, Syn. F. N, A., 894, 1883 (Charleston) ; Jordan, Cat. F.N
A.,51, 18535 (Charleston).
Habitat : South Atlautic coast of United States.
Efymology : Rete, net; fero, I bear.
This species is known only from two or three large specimens ob-
tained in the market at Charleston, South Carolina. The individual
before us was sent by Mr. Charles C. Leslio.

37. MURZENA LENTIGINOSA.
(MoORENA PINTA; SPOTTED Monay.)

Murena lentiginosa Jenyns, Voy. Beagle, Zoil., 143, 1842 (Galapagos Islands); Giin-
ther, viix, 99, 1870 (Central Americu.).

Murama pinta Jordan & Gilbert, Proc. U. S.Nat. Mus., 277, 1881 (Amortajada Bay,
San Joset Island (name only); Jor(luu & Gilbert, ibid, 345, 1881 (Mazat-
lan); Jordan & Gilbert, Proc. U. S. Nat. Mus., 371, 1882 (Colima); Jordsn
& Gilbert, ibid, 381 (Panama); Jordan, Bull. U. S. Yish Com., 100, 1882;
Jordan, Proc., U. 8. Nat. Mus., 369, 1835 (Mazatlau).

Habitat: Pacific coast of America from the Gulf of California to
the Galapagos.

Etymology : Lenhgmosus, freckled.

This species is rather common on the Pacific coast of tropical Amer-
ica. The specimen is from Colima. Aunother specimen, without loeality,
is much brighterin color with larger spots, but it apparently belongs to
‘the same species. There is not much room for doubt that lentiginosc is
identical with the common form later described as pinta.

38. MURZENA MELANOTIS. .

Limamurena melanotis Kaup, Aale Hamb. Mus., ‘27, tab. 4, lig. 3, 1&€59 (fide Giinther).

Murana melanotis Giinther, vii, 08, 1870 (Cape Verde Islands ; Pacific coast of Pan-
ama) ; Stoindachner, Fische Afrikas, 33,1881 (Gorea) ; Jordan & Gilbert,
Proc. U. 8. Nat. Mus., 624, 1882 (Panama} ; Jordan & Gilbert, Syn. F. N. A,
355, 1883 (copied); Jordan, Proc. U. S, Nat. Mus., 369, 1885.

Habitat: Tropical parts of the Atlantie.

Etymology : Mélas, black ; évg, ear.

Of this species we have three specimens from ¢ South America.” A
large specimen from Panama was identified by us in 1882 with this spe-
cies, but without further comparison we do'not feel sureof the identity
of this individual with the original melanotis from the Atlautic.
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39. MURZINA AUGUSTI

Murena guttata (Banks & Solander MsS.) Lowe, Trans. Zool. Soc., 11, 192 (Madeira);
Richardson, Voy. Erebus and Terror, Fish., 90, 1842 (Madoeira) (not of Rissuv,
which is Murana helena; nor of Forskill, which is a Haliophis).

Limamurana gutiata Kaup, Apodes, 96, 1856 (in part).

Thyrsoidea augusti Kaup, Apodes, 88, 1856 (Madeira) (after Richardson).

Murana qugusti Giinther, viii, 97 (Madeira); Vinciguerra, Pesci del Corsaro, 619 (Ten-

. erifte).
Thyrsoidea atlantica Johnson, Proe. Zool. Soc. Lon., 168, 1860 (Madeira) (fide Giinther).
Habitat: Islands of the Eastern Atlautic.
Etymology: A personal name. )
This species is known to us only by the descriptions.

Genus 7.—ECHIDNA,

Bchidna Forster, Enchiridion, 31, 1778 (variegata).

Gymnomurzna Lacépdde, Hist. Nat. Poiss., v, 648, 1803 (doliata=marmorata).
Molarii Richardson, Voyage Erebus and Terror, 79, 1844 (ophis==nebulosa). '
Poecilophis Kaup, Apodes, 98, 1856.

Gymnomurana Kaup, Apodes, 98,1856 (raricgata=ncbulosa).

Type: Echidna variegata Forster.

Etymology : “Ey«c, viper. :

This well-marked genus is distinguished from the other Morays by
the blunt teeth. The name FEchidna was suggested for this group of
eels long before its application by Cuvier to a genus of Australian
Monotremes. It must, therefore, be retained.in preference to Gymno-.
murana, Molarii, or Pecilophis, and the mammalian genus should not

be called Echidna. ) \ ‘
There are sowe 12 or 15 species of Echidna, most of them belonging

to the Western Pacific.
. ANALYSIS OF THE AMERICAN BPECIES OF ECHIDNA.

a. Color dark, with small round yellow spots; teeth subequal, bluntish, less obtuse
than in Ja catenala, mostly uniserial ; dorsal high, beginning over gill-opening;
head short and blunt, the small eye half the 'suout; head 2% in trunk; cloft
of mouth 3 in lcad; tail about a suout’s length shorter than rest of Lody,
Color, dark brown, with small round yellow spots, smaller than pupil, like pin
points, scattored evenly and sparsely over the body ; spots with blackish mar-
gina; lower jaw mottled...ovovemeriaonrcircoioe e il NoOCTURNA, 40,

aa. Color brownish, marbled and barred with paler; head 3 to 3} in trunk, 3§ in tail;
eyo small, 1} to 2 in snout; cleft of mouth 3 to 3} in head; tail u tritle longer
than-rest of Lody ; teeth of upper jaw more or loss biserial. Color, brownish
black, marbled or reticulated with light yellow or white, the light markings
sometimes forming narrow irregular cross-bars ; under tho jaw and on thoe belly
the light yellow often predominates, inclosing dark spots ...... CATENATA, 41.

40. ECHIDNA NOCTURNA.

Pacilophis nooturnus Cope, U. 8. Geol. Surv. Mout. and Adj. Terr., 474, 1871 (Rio
Grande, Costa Rica). ‘
Habitat: Pacific Coast of Tropical America.
* Etymology : Luatin, nocturnal.
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This species is known frowm the single specimen described by Professor
Cope, and from a small specimen (43102, U. S. N. M.), of doubtful lo-
cality, supposed to have been taken by Mr. Xantus at Cape San Lucas.
Cope says the anal fin is a little more than one-third the total length.
This statement does not agree with our specimen.

41. ECHIDNA CATENATA.

Murwna sew conger brasilicnsis Seba, Thesaurus, 11, 72, tab. 69, fig. 4, 5,1738 (fide Blesker).
Gymnothorar catenatus Bloch, Ausl. Fische, X1, 74, tab. 415, fig. 1, 1795; Bloch &
. Schneider, 528, 1801 (‘‘ Coromandel 7).
Murana catenata Richardson, Voy. Erebus and Terror, Fishes, 95, 1844 ( fide Giluther);
Giinther, vii1, 130, 1870 (Surinam, Puerto Cabello, Trinidad, Dominica, St.

Croix, Barbadoes).

Pecilophis catenatus Kaup, Apodes, 100, 1856 (Bermudas, Caribbean Sea).

Lichidna catenata Bleeker, Ned. Tyds. Dierkunde, 11, 242, 1865 (Surinam) ; Cope, T1ans.
Amer, Phil. Soc., 482, 1870 (St. Martin’s); Poey, Enumeratio, 160, 1875;
Goode, Bull. U. 8. Nat. Mus,, v, 73, 1876 (Bermuda); Jordan, Proc. U, S.
Nat. Mus., 647, 1839 (St. Lucia).

Murcenophie catenula Lacépede, Hist. Nat. Poiss., v, 628 and 641, 1803 (after Bloch).

Murenophis undulata Lacéptde, Hist. Nat. Poiss., v, 629, tab. 19, f, 2, 1803.

Murana sordida Cuvier, Régne Animal, ed. 1, 233, 1817 (based on Seba, LXIX, 4).

Murena alusis Bleeker, Act, Soc. Sc. Ind. Neerl., 67, 1855 ( fide Blecker). ,

Lchidna fuscomaoulata Poey, Repertorio, 11, 263, 1868 (Cuba); Poey, Bynopsis, 428,
1868.

fichidna flavoseripta Poey, Repertorio, 11, 264 (Cuba); Poey, Synopsis, 428, 1868.

Habitat: West Indian fauna.

Btymology: Latin, chained, from the markings.

This species is ratlier common in the West Indies and Caribbean
Sea. The specimens before us are trom Port Castries, St. Lucia.

Family II.—OPHISURIDZA.
(THE SNAKE ExLs.)

We adopt for the present the family Ophisuride, in the sense in
which (under the name Ophisuroidei) it is defined by Bleeker. It in-
cludes those Enchelycephalous eels which are scaleless, and have the
end of the tail projecting beyond the dorsal and anal fins and without
even therudiment of a caudal fin. The anterior nostrils are placed in the
upper lip, opening downwards, the gill-openings are not confluent, and
the tongue is moere or less fully adnate to the floor of the mouth. The
species are, for the most part, moderate or small in size, and they are
very abundant in the tropical seas, especially about the coral reefs.
The eggs are numerous, of moderate size, similar to those of ordinary
fishes. Most of the known genera are found in America, but less than
half the species. Many of the species are singularly colored, the bands
or spots heightening the analogy between them and the serpents.
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" ANALYSI8 O ‘TIHE AMERICAN AND EUROPEAN GENERA OF OPHISURIDXA.

d. Body without traces of fins anywhere; teeth all small, conical; gill-openings near
together, subinferior; anterior nostril tnbular; tonguescarcely
freo in front; mouth small__.. ... ... ... SPHAGEBRANCHUS, 8.
aa. Body with distinct fins, at least ov the back. - .

b. Anal fin wholly wanting; no pectoral fin; dorsal fin high, beginning on the
head ; gill-openings subiuferior, converging; anterior nostrils
tubular; tongue slender, Somewhat free in front.

LETHARCHUS, 9.:
bb. Anal fio woll developed; anterior nostril usually in a short tube near tip of
snout.
¢+ Teeth blunt, mostly granular or molar; vomer with teeth; pectoral fins
present, small.
d. Dorsal fin rather high, begi.uning on the head, before the gill-opening.
MYRICHTHYS, 10.
dd. Dorsal fin low, beginning well behind the head ........ {P1s0ODONOPHIS. ]
ce. Teoth all pointed, none of them molur; vomer with teeth.
¢. Dorsal fin beginning before nape, on anterior part of head; pectoral fin
small or wanting. . :
/. Pectoral fins wholly wanting; body compressed, the dorsal fin high.
. CALLECHELYS, 11.
ff. Pectoral fins small, but present; body elongate, subterete, the dorsal
fin moderate...-.caccmercimraeaealL, BASCANICHTHYS, 12.
ee. Dorsal fin beginning more or less behind the gill-opeuing,
g. Pectoral fins wholly wanting; gill-openiugs inferjor, transverse, close
together; month small, with small subequal teegh. ’
) Ca:icuLa, 13.
gg. Pectoral fins reduced to a small flap, not longer than eye; teeth
smali, mostly uniserial ; gill-openings lzteral, .
] ' QUASSIREMUS, 14.
agg. Poctoral fins well developed, much longer than eye ; gill-openings
usually lateral, gometimes subinferior.
%. Snout woderate or short, less than one-fourth head, the ja'vsnot pro-
duced into a slender beak.
i. Lips not fringed.
Jj. Teeth subequal, with no elongate canines on jaws or vomer.
. OrmcuTius, 15.
jj. Teoth unequal, some of themlong canines, either on vomer or
on sides of one or both jaws; mouth large, the snout short,
and the eyes more or less superior........ MYSTRIOPHIS, 16, .
ii, Lips with a conspicuous fringe of papillee; canines present; jaws
rathor long; head depressed; eyes suporior; lower jaw pro-
FECHILE ccer rammenmmensennanns e BRACHYSOMOPHIS, 17.
kk. Snout very long, attenuate, clavate at tip, its length more than one-
fourth head; jawsslender and elongate ; canine teeth strong;
tail much longer than trunk; head compressed, the eyes lat-
eral ......eceen- B LT T TR T P U OPHISURUS, 18.

Genus 8,.—SPHAGEBRANCHUS.

Sphagebranchus Bloch, Ichthyologjn, 1X, 88, pl. 419, 1795 (rosiratus).

Ceecilia Lacépdde, Hist. Nat. Poiss., 11, 135, 1800 (branderiana=cecus) ; (not Cecilia
L., a genus of Batrachia). . .

Aptérichthe Dyméril, Zodlogie Analytique, 1806 (cecus).
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Apterichthys De la Roche, Aun. Mus., x111, 325, 1509 (ceccus).
Ichthyapus Brisout de Barnoville, Revae Zodlogique, 219, 1847 (acutirostrix).
Ophisuraphis Kaup, Apodes, 29, 1856 (gracilis).

Type: Sphagebranchus rostratus Bloch.

Etymology : Zeds, throat ; gedyywu, gills,

This genus contains scveral little-known species of small eels remark-
able for showing no trace of fins in the adult stage. The name Sphage-
branchus is based on a species which evidently belongs to the genus,
and has, therefore, clear priority over Ichths yapus and Apterichthys.

ANALYSIS OF THE SPECIES O1' SPHAGEBRANCHUS,

a. [Eyes invisible; tail Ionger than rest of body ; body very slender; mouth small;
snout pointed, depressed ; uniform brown, speckled with black on the
head.] (Bi880) < v oot it c e tec et aee e e Cacus, 42,
aa. Eyes externally visible.
b. Tail nearly one-half longer than head and trunk,
¢ [Head 6in trunk, 17 ju total length; flesh-colored with small black spots.]
[ ] S ANGUIFORMIS, 43.
cc. Hoad a littlo more than 4 times in trunk; tail sharp-pointed ; suout sharp;
cloft of mouth 2§ to 3 in head; gill-slits almost horizontal, converging
forwards, the isthmus equal to eye, which is 2insnont. General color
light brown, slightly dusky on the back and more dusky along the
~lateral line; head mottled with dusky spots . ........... SELACHOPS, 44,
bb. Tail but little longer than head and trunk.
. d. Head more than § length of trunk.

c. [Head 4% in trunk, 114 in total length; eye over middle of jaw; Lody
slender; tail rounded, a little longer than lhead and trunk; anterior
nostril on lower side of suout, its Lorder denticulate.] (Giinther.)

ACUTIROSTRIS, 45,

ee. [Head about 2 in trank, 5 in total length ; snout very sharp ; eye moder-

+ ato, uver middle of gape; tail scarcely as long as rest of body ; color
plain brown.] (IFrom Blocl’s figure.).......__..__. ... RosTRATUS, 46,

dd. Head less than 4 of trunk, contained 7% in trunlk, 9% in tail; snout sharp;
cleft of mouth 4 in head; gill-slits small, inferior, directly transverse as

in Cecula imberbis, the isthmus very narrow, not as wide as oye, which

is 2 in enout; tail sharp-pointed; eye before middle of gape; plain-
brownish, speckled ............ .. .. .. .. ... ... KENDALLI 47.

42. SPHAGEBRANCHUS CZECUS.

Murena caca Linnawus, Syst. Nat., x, 245, 1758 (Mediterranean Sea).

Sphagebranchus cwcus Bloch & Schneider, Syst. Ich., 535, 1801 (and of various
' authors). v

Aptemchth_/s cwcus De la Roche, Ann. Mus., X111, 325, 1809 (Jide Giinther).

Ophichthys cacus, Giinther, viii, 89, 1870 (copied).

.Cacula apterygia Vahl, Skrivter af Naturh. Sclskabet, 1794, 150 (after Linnmus),

Cecilia branderiana Lacépede, Hist. Nat. Poiss., 11, 135, 1800 (after Linnacus).

Sphagebranchus spallanzanii Costa, Fanna Nap., Pesc., tav. 32, £.1 (fide Giinther).

Habitat: Mediterranean Sea.
Etymology : Cweus, blind.
- This species is known to us from descriptions only.
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43. SPHAGEBRANCHUS ANGUIPORMIS.

Ophichthys (Sphagebranclus) anguiformis Peters, Monat. Kién. Akad. Wiss., 849,
1876 (open Atlantic).
Iabitat: Atlantic Ocean, 13°© 40’ 17/ X,, 230 57 8/ W,
Etymology: Anguis, the slow-worm; from Latiu, anguis, snako.
This doubtful species is known only from the account given by
Paters, It is very likely identical with 8. acutirostris.

44. SPHAGEBRANCHUS SELACHOPS.

Apterichthys selachops Jordan & Gilbert, Proc. U. $. Nat. Mns., 336, 1882 (Cape
San Lucas). .
Ichthyapus selachops Jordan, Proc. U. S. Nat. Mus,, 369, 1835 ; Jordan, Cat. I"ish. N,
A., 62, 1835,
Habitat: . Cape San Lucas.
Btymology: Yelayy, shark; o¢'; face.
This species is thus far known from the rocks about Cape San Lucas.
Two specimens lately obtained by Dr. Gilbert in that locality are
bLefore us.

45. SPHAGEBRANCHUS ACUTIROSTRIS.

1 Sphagebranchus rostratus Bloch, Ichth., 1%, 88, tab. 419, f. 2, 1795 (Surinam).
Tchihyapus acutirostris Barneville, Rev. 7001, 219, 1847 (open Atlantic); Kaup, Apodes,
20,1856 (copied). : :

Ophichthys acutirestris Giinther, Vi, 90, 1870 (copied).

Habitat: Opeun sca under the equator.

Etymology: Acutus, sharp; rostrui, snout.

This species is known only from 2 single specimen taken in the open
Atlantic. This is very likely the same as the poorly figured Sphage-
branchus rostratus of Bloch.

46. SPHAGEBRANCHUS ROSTRA LUS.

Sphagelrranchu'u rostratus Bloch, Iohthyologia, 1X, 88, pl. 419 (Surinam); Bloch &
Schneider, Syst. Iehth., 535, tab. 103, 1801 (copied).
Habitat: West Indian Fauna.

Ttymology: Rostratus, long-nosed.
This speeies is known only from the description and fignre of Bloch.

It is perhaps the same as 8. acutirostris of Barneville.
47 SPHAGEBRANCHUS KENDALLIL

Sphagebranchus kendalli Gilbert, Proc. U. 8. Nat. Mus., 1891 (coast of Florida)

Habitat: Gulf of Mexico.

Etymology : Named for Mr. Kendall, who obtained the species.

This species is known from one specimen 7 inches long, dredged by
the U. S. Fish Commission schooner Grampus, at station 5080, off the

coast of Florida. It is well distinguished from 8. selachops (the only
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other specles in the genus which has been fully described) by the
transverse gill-openings.

" Genus 9.—LETHARCHUS.
Letharohus Goode & Bean, Proc. U. S. Nat. Mus., 437, 1882 (velifer).

Type: Letharchus velifer Goode & Bean.

Etymology : Aytopa, 1o forget; apyis, anal.

This well-marked genus is represented by a single species, found in
the Gulf of Mexico.

ANALYSIS OF THE SPECIES OF LETHARCHUS.

a. Teoth uniserial on jaws and vomer, small and directed inward and backward;
snout long and pointed, projecting two-thirds its length beyond the lower jaw;
gill-openings subinferior, almost horizontal, equal to lower jaw, three times the
breadth of the isthmus; nostrils not prominent, without tube; anteorior under
the tip of suout ; lateral line distinct, extending forward in a curve, ending in a
pore on the top of head, just in front of the beginning of the dorsal fin; lhead 1}
in truuk; tail pointed, 14 in total length ; cleft of mouth 4 in liead; snout 9 in
head and twice the diameter of the eye. Plum-colored, head lightor, throat pale;
dorsal fin white, edged with a broad band of black.............. .. VELIFER, 48,

48. LETHARCHUS VELIFER.
Letharchus velifer Goode & Bean, Proc. U. $. Nat, Mus., 437, 1882 (West Florida).
Jordan & Gilbert, Syn. 1. N. A, 896, 1883 (copied); Jordan, Proc. U. S,
) Nat. Mus., 33, 1884 (Pensacola).
Habitat: West coast of Florida.
Etymology: Velum, sail; fero, I bear.
Several specimens of this species have been obtained, all of them
from the Snapper Banks between Peusacolaand Tampa. The specimen
before us was brought from Pensacola by Dr. Jordan.

Genus 10.—MYRICHTOYS,

Pisoodonophis Kaup, Apodes, 15, 1856 (in part; not type, as restricted by Bleeker,
. whicl iy P. cancrivorus).
Myrichthys Girard, Proc. Acad. Nat. Sei. Phila., 1859, 58 (tigrinus).
Ophisurus Swainson, Bleeker, Jordan & Gilbert, etc., not of Lacépede, nor of Rlsso
nor Kaup, who restrict the name to 0. serpens.

Type: Myrichthys tigrinus Girard.

Etymology : Mopoz, Myrus; iy04s, fish. .

This genus coutains numerous species, some of which are found in
most tropical seas. It is well distinguished from Ophichthus by its
blunt teeth, bearing the same relation to Ophichthus that Fchidna does
to Gymnothorax. The Qld World genus Pisoodonophis has also molar
teeth, but in that group the dorsal is inserted much farther back, behind
the gill-openings, as in Ophichthus.

We adopt for this genus the name Myrichthys, instead of Ophisurus,
because the name Ophisurus was originally given to two species, neither
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of which belongs to the present genus, and because it had been properly
restricted to O. serpens Lefore it was couneccted with the present group.
The confusion arose from the supposition of Cuvier that Ophisurus ophis
Lac6pede was an eel with blunt teeth, unlike the ophis of Linnwus.

A careful comparison of specimens of Ophichthus vysturus with the
original description of Myrichthys tigrinus leaves no doubt of the iden-
tity of the two species. We have furthermore before us a specimen
(8810) from the National Museum, of which the record has been lost,
but evidently going back to Girard’s time. This specimen is undoubt-
edly the original type of Myrichthys.tigrinus, and agrees fully with
Ophichthus xystyrus.

ANALYSIS OF AMIERICAN SPECIES OF MYRICHTIIYS.

a. Spots on body large, blackish, without pale centers,
b. Spots on anterior part of body near lateral line oblong, those on head rather
large ; dorsal with dark spots; anal immaculate; dark spots on sides in 3 or
4 rows; a row of 3 spots from gill-opening to above eye; 4 spots in a series
below this; 3 to 5 spots on each side of snout; lower jaw with 3 lurge spots;
head 4 in trunk ; cleft of mouth 3 in head. (Valenciennes.). ... . PARDALLS, 49,
bb. Spots on sides of body all circular.or nearly 8o ; those on anterior part of head
small and numerous; general color brown, lighter helow ; belly almost plain;
4 longitudinal rows of round black Dblotches on each side of body, the two
middle serios often forming one irregular row, the central row very close to
the median and consistiug of small spots not much larger thau the eoye, spots
in the uppermost row often runniug up on the dorsal fin, each dorsal row ruun-
ning forward terminating in the snout; 8 or 9 spots in each dersal row fromn
the tip of snout to vertical from gill-opening; a row of § to 6 spots from gill-
opening to above eye; two other rows running diagonally downwards and
backwards from the eye; 7 to 8 spots on each side of snout; jaw with about
a dozen spots on each side; dorsal with dark margin; anal plain. Head 34
in trunk, 11 in total length; oye 2% in snout, situated a little Lack of middle
of g:ipe, which is 3 in the head ; snout 5§ in head; pectoral, measured from
top of base, about equal to €y6 cacacn oLl [ TIGRINUS, 50.
aa. Spots on body large, dark, most of them with a distinct pale center. Body dark
gray above, white below ; on each side’two series of large roundish dark spots,
with pale centers, onerow lying along the dorsal fin, the other a lttle below
the lnteral line ; abount 35 spots in each row ; alarge spot in front of dorsal fin;
snout: with about H spots on each side; lower jaw with small dusky spots;
dorsal fin with a dusky edge and with faint dusky blotches; anal plain. Eye
2 in snout; snout G in holld, and 4 in the distance from the tip of the snout
to the beginning of the dorsal fin; cleft of mouth 334 in head ; head 4 in the
trunk, and « little more than 8in the tail ... .coceovoveceanns OcCULATUS, 51,
aaa. Spots on body large, nearly round, and whitish in color; ground color dark
brown, pale below ; two series of round whitish blotches on each side of body,
about 40 spots in ench series; spots somewhat larger and more distinct anteri-
orly, where their diameter is nearly equal to the length of snout; head with
irregular, round, whitish spots on cach side ; dorsal hrownish, margined with
dusky ; other fins pale. Snout 5 in head and twice the diameter of the oye;
cloft of mouth 3 in head ; head 4 in trunk; head and trunk 1% in tail; dorsal
beginning at a point slightly nearer the base of pectprals than eye; body
extremely elongate, the diameter abont ¢ length of head....ACUMINATUS, 52,
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49. MYRICHTHYS PARDALIS.

Ophisurus pardalis Valenciennes, in Webb & Berthelot, fles Canarios, Poiss., 90, pl.
16, fig. 2, 1836-1844 ; Richardson, Erebus and Terror, Fisbes, 99, 1844 (not
of Giinther).

? Ophisnrus Ureviceps Richiardson, Voy. Ereb,and Terror, 99, 1844-184% (locality un-

P known); (not of Cantor, 1850).

? Pigoodonophis breviceps Kanp, Apodes, 20, 1856 (same type).

? Ophichthys breviceps Giinther, viii, 82, 1870 (same type).

Pigoodonophis coronata Kaup, Aale Hamb. Mus,, 14, tab, 2, fig. 1, 1859 ( fide Giinther).

Habitat : Tropical parts of the Atlantic.

Ttymology : Latin, marked like a leopard.

We know this species only from the description ol Valencicnnes.
We have ventured to refer to the Atlantic pardalis, the descriptions of
M. breviceps. They agree equally well with pardalis and tigrinus, and
the specimen from an unknown locality named brevieeps by Richardson is
at least as likely to have come from the Atlantic as the Pacific Ocean.
Possibly pardalis and tigrinus may prove to be identical, but the markings
of tigrinus differ from those shown in Valenciennes’ figure.

50. MYRICHTHYS TIGRINUS.

29 Ophisurus breviceps Richavdson, Voyage Erebus aud Terror, Fishes, 99,1844 (locality

. upknown).
Myrichthys tigrinus Giirard, Proc. Acad. Nat. Sci. P’hila., 58, 1859 (‘‘Adair Bay, Ore-

on”).
' Ophisurus agt:_»/uiur)us Jordan & Gilbert, Proc. U. 8. Nat. Mus., 346, 1881 (Mazatlan).
DPisoodonophis xysturus Jordan, Bull. U. 8. Fish Comm., 106, 1882 (Mazatlan).

Habitat: Pacific coast of Tropical America.

Etymology : Latin, like a tiger (in color).

This species is rather common on the west coast of Mexico. We
have adopted the name tigrinus instead of zysturus, as there seems to
bLe no doubt that Girard’s type, said to be from ¢“Adair Bay, Oregon,”
belongs to this tropical species. This locality is, however, very doubt-
ful, and probably Girard’s specimen came from the coast of Mexico.
A specimen before us from the old collections of the Museum is, as
already stated, probably Girard’s original type. It may be that Rich-
ardson’s breviceps is also identical with aysturus, but it is on the whole
more likely to be the Atlantic species pardalis. Besides the types of
M, tigrinus and M. rysturus, we have before us a specimen taken by Dr.
Gilbert in the Gulf of California.

51. MYRICHTHYS OCULATUS.

Pisoodonophis oculatux Kaup, Apodes, 22, 18566 (Cnragoa).
Ophisurus latimaculatus Pooy, Repertorio, 11, 252, tab. 3, fig. 1, 1867 (Cuba); Poey,
. Synopsis, 425, 1868. :
Pisoodonophis latimaculatus Cope, Trans. Amer. Phil. Soc., 482, 1870 (8t. Martin’s);
Poey, Enumeratio, 163, 1875. '
Ophichthys latimaculatus Poey, Anal. Soc. Esp. Hist. Nat., 2562, 1880; Poey, Ann. Soc.
Esp. Hist. Nat., 345, 1831 (Porto Rico). .
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Oplichthys pardalis Giintber, vii1, 82, 1870 (Lanzarote, Cauary lslands, Cape Verde
Islands, West Indies); (not Ophisiwrus pardalis Valenciennes.)

Habitat: West Indies and islands of castern Atlantic.

Iitymology : Latin, having eye-like markings.

This species, generally distributed through the tropical Atlantic, is
well distinguished by its coloration, most of the dark spots having
couspicuous white centers. This is undoubtedly the oculatus of Kaup
and the latimaculatus of Poey, bat the pardalis of Valenciennes must be
different, being similar in coloration to tigrinus. The specimen before
us is {rom Barbadoes.

52. MYRICHTHYS ACUMINATUS.

Murana acuminata Grovow, Iishes Brit. Mus,, 21, 1854 (““In Insula Divi Eustachii in
America’).

Ophichihys acuminatus Giinther, vii, 83, 1870 (Cuba, Barbadoos).

Ophisurus acuminatus Jordan, Cat. Fish. N. A., H3, 1385,

Pivoodonophis gutiulatus Kaup, Apodes, 21, fig. 10, 1857 (Martinique).

Oplisurus longus Poey, Ropertorio, 11, 254, 1867 (Cuba); Poey, Synopsis, 425, 1868.

Ophisurus longus Poey, Anal. Soc. Esp. 1list. Nat., 253, 1820.

Pisoodonophis longus Jordan & Gilbert, Syn. F.N. A., 899, 1883 (Florida).

Ophlichthys pisavarius Pooy, Anal. Soc. Esp. Hist. Nat., 196, 1875 (Cuba) ; Poey, le,
253, 1880.

Habitat: West Indian fauna, north to Florida Keys.

Etymology : Latin, acuminate.

This species, well distinguished by its pale spots, is not rare in the
West Indies. Our description is taken from a specimen in the National
Museum from the Florida Keys.

The name acuminatus seems to belong to this species, and has pri-
ority over longus.

We have referred the nowinal species, longus, gutiulatus, and pisa-
varius 10 the synonymy of acuminatus, thinking that the alleged differ-
ences are matters of individual variation.' Longus is said to have, in
the center of each pale spot, a yellow speck, surrounded by a dark circle.
The others are said to lack this central spot, but it may be that it fades
in alcobol. Fongus is said to have the edge of the dorsal darker than
the fin. In guttulatué and pisavarius it is said to be paler.

Genus PISOODONOPHIS.

Pisoodonophis Kaup, Apodal Fishes, 1854, 17 (boro).
Pisodontophis, Giinther, viiI, 53, 1870 (boro : corrected orthographmw).

Type: Ophisurus boro Hamilton-Buchanan.

Etymology : Hisov, pea; 68, tooth ; dees, snake.

Small cels, mostly of the 0Old World, intermediate between Myrichthys
and Ophichthus, having the blunt teeth of Myrichthys and the backward
dorsal of Ophichthus. 'I'he species ure slender, plainly colored, and -rather
small. One of them is doubtfully recorded from the West Indies.
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PISOODONOPHIS Speciea.

Dr. Giintber (viI1, 78) mentions a half-grown eel from Grenada, West
Indies, which he regards as closely allied to Pisvodonophis boro of the
Chinese and East Indian seas. ¢ At present I do not think myself
justified in separating this single specimen from P. boro, which varies
rather considerably in the relative proportion of the parts of the body.”
If the specimen really came from the West Indies, it will be probably
found to Le different from . boro,

Of P. boro we have one specimen from Swatow, China. The species
has the head contained abount four times in the very long trunk, and
the vertical fins are very low. Color, plain brown.

Genus 11.—CALLECHELYS.

Callechelys Kaup, Apodes, 23, 1856 (guichenoti).

Type: Callechelys guichenoti Kaup.

Etymology: haléz, beautiful; &ryedvs, eel.

This genus contains one American and three Fast Indian species,
agreeing in the elongate, compressed Dbody, absence of pectoral fins,
. and anterior insertion of the dorsal. In other respects Callechelys is
close to Ophichthus. )

The American species, Callechelys murwna, considerably resembles
the Bast Indian marmoratus and may be considered as a typical Calle-
chelys. The other American species hitherto referred to Callechelys
diverge widely from this type and should apparently constitute a distinct
genus, which we hayve called Bascanichthys, though in the development
,of the pectorals one of these (scuticaris) is distinctly intermediate.

ANALYSIS OF THE AMERICAN SPECIES OF CALLECHELYS,

a. Depth-of body at gill-openings a little more than length of upper jaw, which is
3 in bead; head 8 in trunk, about 14 in total length ; eyesmall, 2 in snout, placed

- over the middle of upper jaw ; tip of lower jaw extending a little before the front

of eye; gill-openings small, inferior, sublongitudinal, the distance between them
about half the height of one of them; dorsal fin beginning on the head, at a dis-
tance behind the angle of the mouth, a little more than half the length of upper
jaw. Dark olive, closely mottled and spotted with confluent blotches of darker
olive and blackish, the spots more distinet anteriorly, posteriorly confluent, so
that the tail is vearly plain dQusky; belly scarcely paler, dorsal and anal chiefly
blackish with pale margins.......o.o. i oot iiime i aio. ... .MURENA, 53.

53. CALLECHELYS MURZNA.,

Callechelys murena Jordan & Evermann, Proc. U. 8. Nat. Mus., 466, 1886 (Snapper
Banks off Pensacola, Fla.).
Habitat: Deep waters of the Gulf of Mexico.
Etymology: Murena, from the general resemblance of the species
to a young Moray.
- This species is known from a single specimen taken at the Snapper
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Banks near Pensacola. It considerably resembles the East Indian
Callechelys marmoratus.

Genus 12,—BASCANICHTHYS.

Bascanichthys Jordan & Davis, gen, nov. (Bascanium).

Type: Cacula buscanium Jordan.

Btymology: Bascanion, the black snake, from Basravés, malignant;
ix0is, tish,

This genus is very close to Callechelys, from which it differs in the
Presence of pectorals, the long subterete body, lower fins and plain
coloration. Two species are known. ’

ANALYSIS OF SPECIES OF BASCANICHTHYS.

a: Pectoral fin a slender rudiment about s long as eye; head moderato; body tereto,
the trunk u little longer than thotail; teeth short, bluntish, recurved, uniserial * in
each jaw, biserial on vomer; head 8§ to 9% in head and trunk, 8 in tuil; suont G
to 7 in hoad ; eye 2in snout, alittle behind the middle of c¢left, which is contained
in the head 3% times; lower jaw ext-cx'lding forward to middle of snout; distance
from tip of suout to beginning of dursal coutained a littlo over two times in head ;
gill-openings vertical, their length about equal to broadth of isthmus; lateralline
curved over the opercular region, the pores distant and well separated. Color
brown above, lighter below, front of head more or lees mottled ; dorsal and anal
fins pale without dark marging...oo..ooooeaoi oo iaaea oL Scuricar:s, H4.

1a. Pectoral fins modoerately developed, broader than loug, nearly as long as snout;
hiead very short; body extremely slender, subterete, its greatest depth little more
than two-fifths of head ; head short, 114 in head and trunk ; 224 in total length;
eye more than half the Jongth of snout, placed over the middle of upper jaw;.
lower jaw thin, included, not extending to the anterior nostril; snout 7 in head;
gill-opening as wide as isthmus; dorsal fin very low, beginning midway between
frout of eye ‘ana gill-openings, Color dark brown, nearly uniform, fins paler.

BascanNiuM, 55.

54. BASCANICHTHYS_ SCUTICARIS.

Sphagebranchus scuticaris Gouds & Bean, Proc. U. 8. Nat, Mus., 343, 1879 (Cedar
Key, Fla.).
Ceeula scuticaris Jordan & Gilbert, Syn. Fish. N. A., 358, 1883; Jordan, ’roc. Acad.
Nat. Sci. I’hila., 42, 1484 (Egmont Key, Fla.).
Sphagebranchus teres Goode & Bean, Proc. U. 8. Nat. Mus.,, 436, 1582 (West Florida).
,Caoula teres Jordan & Gilbert, Syn. Fish. N. A., 807, 1883 (West I"lorida).
Habitat: West coast of Florida from Pensacola to Egmont Key.
Btymology: Latin, scutica, & whip.
This species is not rare in the Gulf of Mexico; the specimens ex--
amined by us are from Egmout Key, Punta Rassa, and Pensacola,
~ We have no doubt that the two nominal species, scuticaris and teres,
are identical, as our specimens sufficiently agree with both descriptions,

55. BASCANICHTHYS BASCANIUM.

Ceronla bascanium Jordan, Proc. Acad. Nat. Sci. Phila., 43, 1884 (_Egmout Key, Fla.).
Callechelys bascanium Jordaa, Cat. Fish. N. A., 52, 1885.

Habitat: Gulf of Mexico.

* Teeth biseriul ou one side of upper jaw in one specimen,
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Etymology: Bascanion, the black snake, from facxavés, malignant,

This species is known only from the original type, taken at Egmont
Key. Inits short head and developed pectoral it differs sufficiently
trom Bascanichthys scuticaris.

Genus 13.—CASCULA.

Ceaecula Vahl, Skrivter af Naturhistorie-Selskabet, 3d Band, 149, 1794 (plerygera).
Dalophis Rafinesque, Caratteri, 69, 1810 (serpa ; bimaculata).

? Pterurus Rafinesque, Indice, 59 (flexwosus) (name preoccupied ).

Lamnostoma Kaup, Apodes 23, 1836 (pictus).

Anguisurus Kanp, L. ¢., 24 (punctulatus).

Type: Cecula pterygera Vahl.

Etymology: A diminutive, from cewcus, blind.

This genus contains several species all belonging to the Old World.
It is allied to Sphagebranchus, differing in the possession of more or less
developed fins. It is even closer to Ophichthus, from which the absence
of pectorals separates it, leaving the group called Quassiremus inter-
mediate. The name Ceweule has clear priority over Dalophis.

ANALYSIS OF THE EUROPEAN SPLECIES 0OF C.ECULA,

a Poctoral minuto or wholly wanting: bO.dy slender, terete; mouth rather small;
Jjaws weak; eye very small; teeth uniserial in jaws and on vowmer; gill-slits
vertical, the slit a littlo longer than the isthmus; dorsal fin inserted about n
head’s length behind the gill-openings;'head 6 in trunk, 7§ in tail; cleft of
month 4% in head; eye 3 in snout, the anterior edge over middle of gape; snout
63 in head, interorbital width equal to isthmus.  Color (in spirits) plain pink-
ish-brown,* lighter below ..o ooo Lo oL L o ool IMBERBIS, 36.

56. CACULA IMBERBIS.

Sphagebranchus imberbis Do la Roche, Anu. Mus,, Xti1, 360, pl 20, fig. 17, 1809 ( fide
Giinther); Kaun, Apodes, 25, 1856 (Toulon).

Ophichihys imberbis Giinther, vii, 84, 1870 (Sicily; Nico; 'glom).

Leptocephalus spallunzani Risso, Ichth. Nico, 85, 1510 (Eza).

Dalophis bimaculata Rafinesque, Caratteri, GY, tab. 7, fig. 2, 1510 (Sicily).

Dalophis scrpa Ratinesque, Caratteri, 69, tab. 7, fig. 3, 1810 (Palermo).

? Plerurus flexuosns Rafinesque, Indice, 539, 1810 (Palermo).

Sphagebranchus ooulatus Risso, Eur. Moer., 111, 196, 1826 (Mediterranocan Sea).

Iabitat: Mediterranean Sea.

Erymology: Latin, without barbel. -

Of this gpecies we have a single large example, about 16 inches long,
obtained at Naples by Prof. William W. Norman.

Genus 14 —QUASSIREMTUS.

Quassiremus Jordan & Davis, gen. nov. (evionthas).
Type: Ophtchtlms evionthas Joul,m & Bolhman.

————— e g e — e

Accordm«' to the Rmm t.lw llfo color is as. 10110“' : “Pluk tlm back with very
small black spots, sides with curved whitish streaks, bolly yellowish red.”
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Etymology: Latin, quassus, obliterated; remus, oar, from the minute
pectorals.

This new generic name is proposed for two species, nothoclir and
evionthas, which agree with Oplickthus in all respects except that the
pectoral tins are rudimentary.

ANALYSIS OF THE SPECIES OF QUASSIREMCS.

a. (Body marked with rathor large yellow spots, each with a black ring, and with
black spots and blotches of various sizes ; pectorals minute, less than § of eye.
Teoth all uniserial ; pectorals represented by small triangular flap, less than §
the diameter of oye and } the gill-slit; head 43 in trunk ; head and trunk longer
than tail by a distance equal to the length of the snout; eleft of mouth 2f in
head ; snout 4 in head; cye 3 of snout, its anterior margin over widdle of cleft
of mouth ; gill-slit vertical, lateral, G§ in head. Middle of back with a serios 012
olliptical yellow spots, their length one-half time tho diawmeter of the eye, each
spot surrounded by a black ring, coalescent below with a large elliptical black
blotelr on middle of sides; head closely covered with spots about the sizo of the
oyo, around which are reticulations of light yellow.] (Gilbert.). .Norunocmg, 7.

aa. Body everywhers freckled with small black spots ; pectorals very small, about
as long as eye; teoth in jaws uniserial, auterior vomerine teoth biserial ; head
4% in trunk ; snout 4} in head; oyo 2% in snout, much nearer anglo of mouth than
tip of snout; cleft of mouth 24 in head. Color light olive, the entire body cov-
cred with small numerous round or oval black spots sepurated at intervals by
a yellowish ground color; in about fifteen places those spots ara larger and
‘darkor and tend to form cross-bands ... ... aoooioaiiimoone EvIoNTHAS, 58,

57. QUASSIREMUS NOTHOCHIR.
Ophichthys nothochir Gilbert, Proc. U. S. Nat. Mus., 53, 1390 (San Joset Islamd).
Habitat: Gulf of California.
Ltymology : Noetiés, Spurious ; yip, hand, from the minute pectorals.
This species is kuown from three specimens taken by Dr. Gilbert at
San Josef Island in the Gulf of California.

58. QUASSIREMUS EVIONTHAS.

Ophichthus cvionthas Jordan & Bollman, Proe. U. 8. Nat. Mus., 154, 1889 (1lood Island,
Galapagos).

Habitat: Galapagos Archipelago.

Etymology: “Ev, well; {ovfus, freckled.

This species is known from a single specimen obtained by the .Liba-
tross from Hood Island in the Galapagos.

Genus 15.—OPHICHTHUS.

Ophichthus Thunberg & Ahl, De Muricua ot Ophichitho, 1789 (ephis).

Ophisurus Lacépide, Hist. Nat. Poiss, 11, 1800 (ophis ; serpens; not of Risso).

Cogrus Rafinesque, Caratteri, ete., 62, 1810 (maculatus). ,

Ophisurus Swainson, Nat. Hist. Classt, Anin., 334, 1839 ( pictus — remicaudus).  (Nog
of Lacépdde.)

Centrurephis Kanp, Apodes, 2, 1656 (spadiceus).

Pcecilocephalus Kaup, 1. ¢., b (bonaparted).

Microdonophis Kaup, 1. ¢.,'6 (altipiunie).

Ceecilophis Kaup, 1. ¢., 6 (compar).
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.Herpetoichthys Kaup, L. ¢., 7 '(nrnatisaimua).

Blapsopsis Kaup, 1. ¢., 9 (nersicolor).

Murzenopsis®* (‘Lo Sueur”) Kaup, L. c., 11 (ocellatus).

Scytalophis Kauyp, 1. ¢., 13 {magnioculis).

Leptorhinophis Kaup, 1. ¢., 14 (gomesi.)

Cryptopterus Kaup, Aale Hamburg. Museum, 1859 (puncticeps).
Uranichthys Poey, Rep. Fis. Nat. Cuba, 11, 256, 1867 (havanncnsis).
Oxyodontichthys Poey, Anales Soc. Nat. Hist. Esp., 254, 1830 (macrurus).
Ophichthys Bleeker, Giiuther, and of recont authors generally.

Type: Murwana ophis L.

Etymology: *0Og¢es, snake; iy0us, fish ; hence more correctly written
Ophichthys.

We adopt the genus Oplhichthus, in the same sense as the Ophichthys of
‘Bleeker, for those Ophisuroid eels which have sharp teeth, no marked
canines, well-developed pectoral fing, and the dorsal inserted Lehind the
head. The species are very numerous in the tropical seas, and many
attempts have been made to split the group into smaller genera. -Not-
withstanding the great differences when extremes are compared, these
small genera do not seem well defined. Weadopt the original spelling,
Ophichthus, though Ophichthys is the wmore correct form of the word.

ANALYSIS OIF AMERICAN AND EUROPEAN SPECIES OF OPHICHTHUS.

a. Teeth of upper jaw uniserial; end of tail more or Jess sharp (Cogrus Rafinesque).
b. ‘Tail very slender, more than twice as lung as rest of body. PPectoral fin rather
small, contained 3 to 5 times in the length of head;
body very long and slender; head small, the gape
narrow and the juws very wealk; teeth in jaws
uniserial, on vomer biserial, someo of the front teeth
above very slightly enlarged; gill-openingslateral,
vortical, about equal to isthmus; dorsal fin begin-
ning about halt the length of the head behind the
base of the pectorals; head 44 in trunk; head and
trunk 24 in tail; cleft of mouth 4 in head ; eye2in
snout, anterior edgo aliout over middle of gape;
pectoral fin 4 in head. Uniform brown above,
lighter below; fins light brown.... Hispaxus, 59.
bb. Tail not twice as long as rest of body.

¢. [Pectoral fin short, about one-fourth head ; head 44 in trank ; gape 3 in head;
teeth all uniserial; dorsal Leginning at some dis-
tance bohind pectorals. Color yollowish brown
with black dots.] (Kaup.). ... BRaSILIENSIS, 6O,
ce. | Poctoral fin long, about 2} in head; dorsal commencing at o moderate dis-
tance from tip of pectoral; head 4 in trunk; tail
ratlier loniger than rest of body ; dorsal and anal
fin with whitish or brownish spots along baso;
deep scars on the fore part of head. Body above
brownish with numerous dark specks, below more
dotted with gray; a transverso line of small

whitish warts on occiput. | (Kaup.)
’ MacuLaTUS, 61.

PRSP J—— e emes U U

*There is no genus * Muranopais Le Sueur.” Le Sueur used Lacépede’s name,
Murwenophis, for Murgma. This name was somewhere misprinted * Muranopsis.”
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aa. Teoth of upper jaw in two or threo series.
d. Mandibular testh uniserinl or ncarly so; vomcrine teeth in one series or
slightly biserial in front.
e. Coloration uniform or nearly so. (Cryplopterus Kaup.)

/. [Mandibular teeth all uniserial; end of dorsal and anal hidden iu a
groove; insertion of dorsal 4} times diameter of
eve behind base of pectoral; tail § longer thau
head and trunk; head 2% in trunk; snont 5} in
head ; eyo rather large, cquidistant from tip of
snout and angle of mouth; gill-oponings close
together, the isthmus Iess broad than one of them.
Color slaty-blue.]  (Pelers) ccoeeeoooon AR, U2,

ff. [Mandibular tecth not quite uniserial, some in frent forming a second
series ; dorsal and anal fins disappearing for some
distanco before their termination near the end of
the tail; pectoral fin well developed; dorsal fin
commonceing at o short distance behind the end of
the pectoral ; tail § of total length ; eye of woder-
atesize ; cleft of mouth of moderate width, Color-
ation uniform.] (Kaup per Ginther.) .

Puxcricers, 63.
ce. Coloration not uniform; anterior teoth slightly eularged; ecyo rather
large, nearly mediau (Ophichthus).

g. Sides of body with one or more series of large, round, black spots;
brown ; head with numerons small dark spots and
longitudinal folds; a series of Jarge, round, dark
spots along tho side, the interspaces as widoe as the
spots; another sceries of alternate smallar spots
aloug the back, and another along the sides of
abdomen ; fins yellowish, dorsal with a sories of
brown spots along the edge; eyo large, looking
upwards, 13 in snout; teeth moderate, those in
front of upper jaw somewhatcanine-like; pectoral
tfin well developed, its extremity nearly opposite
to the origin of tho dorsal fin; tail longer than
restof body ... -..o.oooo....... HAVANNENSIS, 64,

gg. [Sides of body with round whitish spots between darker arcas; color
light olivaceous with about 20 oblong dark blotchies
along the median line of Lody aud tail, the inter-
spaces between these each a round pale” spot
about as lurge as eye. Dorsal inserted 1} longth
of pectorals behind the tips of pectorals; pectorals
24 in the distance from the snout to their buse;
eyo 14 in suout, equal to interorbital space; cleft
of mouth 3 in licad ; head 9 inlongth; gill-opening
5 in head; maxillary biserial; maundibular teeth
uniserial ; vomer with abont 15 teeth.] (Figen-
MANN. ) eee e e eeeceeocmmeeeees--- RETROPINNIS, 65.

dd. Mandibular tepth in two to four series.
k. Vomerine teeth in one row ; anterior teeth of jaws or vomor soie-
times a little enlarged.
i, Teeth in both jaws biserial; tho teeth of the inver series sometimes
small and turned inward.  (Mureropsis Kaup).
J. Sides of body without conspienous dark spots or blotches; the
spots when preseut mostly whitish.

L. Mis. 274—dq0
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k. Dorsal Leginning behind the tip of tho pectoral, at a distance
squal to diameter of eyo. Head 23 in trunk, 43 in
tail ; pectoral fin shorter than in ocellatns, 34 in
head; eye 1} in snout; cleft of mouth 2% in head.
Color very much as in ocellutus, but paler, rather
light brown above, pale Lelow, with about 20
round pale spots along the lateral line ; lower jaw
and throat rather pale, dusted with brown dots;
pectoral pale, with a dusky border; a line of small
white spots across the occiput, and a shorter but
similar row on each side of head.. . GUTTIFER, 66.

kk. Dorsal fin begiuning over or just before tip of pectoral.

1. Color rather dark brown above, lighter below, with about
20 round whitish spots along the side, averaging
more than half the diameter of the eye ; dorsal fin
commencing over or a little bofore the tip of pee-
toral, light-colored with a narrow dark margin;
anal light yellow; a row of small white spots
across tlie top of head, sometimes coalescent into
a band, and one or more similar but shorter rows
on each side of head; pectoral decidedly dusky ;
jaws, throat, and chin dusted with brown dots.
Vomer with about 15 teeth, the anterior inclined
to form a double series; tail 3 a head’s length
longer than head und trunk ; head 2% in truok;
oyo 1% in snont; snount 5% in head ; cleft of mouth
2% in head ; pectoral 2% in head -.OCELLATUS, 67,

. [Color above dark brown, below paler, the two colors
separated by a water line; along the lowoer border
of the dark part a series of small yellowish spots,
half an inch apart, invisible posteriorly. Cleft of
mouth 24 in head, which is half the length of the
trunk ; oyo 2 in snout; pectornl 3 in head; the
dorsal inserted just before its tip; terminal inch
of dorsal and anal inclosed in a decp groove.]
(00 7 UNISERIALILS, (3.

Ji. Sides of body with couspicnons hlack spots or blotches.

ko Back and sides with round black spots. Body terete, the
tail 14 times the length of head and trunk; head
flattish ; mouth Dbroad. its width as great as
distance botweon the nostrils or as interorbital
spaoe; gill-openings vertical, well separated ; dor-
sal fin begiuning a little before the tip of the
pectoral; head 2§ in the trunk, 53 in the tail;
poctoral fin 2§ to 3% in the head, about eqnal to
tho lower jaw ; cloft of mouth 23 in the head ; gill-
openings less than one-half the pectorals, less than
the eye, 1} in the isthmus; eye 14 in snout, 2§ in

_ cleft of mouth; teeth rather stronyg, one or two in
front of upper jaw almost canine-like; vomerine
teoth small.  Color light brown; a row of rather
large round Llack blotches above the lateral line;
a series of smaller spots on each side of dorsal,
alternating with the Jarge blotches; a row of sub-
margiual spots alony the dorsal fiu, anal fin plain;
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top and sides of head with smaller spots; in adults
a faint, dusky shado across the pectoral; lower
parts pale ; longitudinal wrinkles on throat con-
BPICHONS. oo e it aaees "TRISERIALLS, GY.
kk. | Back with broad blackish cross-bands extending downwards
to below lateral line, and alternating with large
round dorsal spots; dorsal with a emall blackish
margin ; anal blackish, Teeth all biscrial, excopt
on vomer; pectoral more than % length of head;
dorsal beginning Lefore middle of pectoral; head
24 in truok ; tail longer than rest of body ; cleft of
mouth moro than  of head; eye 1 in snout and
situated in the anterior part of head.] (Gitnther.)
. (GRANDIMACULATUS, 70.
ii. [Teeth in both juws in bands of 3 to 4 series in the adult. Color
brown; a series of very small whitish dots along
the anterior part of lateral line ; some similar dots
on nape; dorsal fin with a Llack edge; head 2%
in trunk; cleft of wouth 24 in head; eye 1§ in
suout, situated in the anterior third of head;
Jength of pectoral rather more than % of head;
dorsal fin low, commencing opposite the extremity
of peetoral; tail longer than rest of body.) (Giin-
L T T R Pacriricr, 71.
hh. Vomerine teeth biserial throngliout: teeth in both jaws biserial,
subequal, no catines; color plain brownish, paler

below. (Scytalophis Kaup.)

m. Lyo large, more than half length of snout.
». Head rather short, 2} to 3 times in the trunk.

0. Poctoral 2} to 23 in head, about as long as cleft of
mouth, which is 2§ in head. Body terote; the
head about 2§ times (24 to 3) in the trunk; the
Lead and trunk 1% (13 ““ chrysops” to 1% < macru-
rus”) in the tail; snout rather short, pointed;
interorbital space broad, equal to eye, which is
about 14 in snout ; nasal tubes sbort; dorsal in-
serted behind middio of pectoral ; diawmeter of gill-
opening equal to oye, 14 in the isthmus, 3 in the
pectoral, Olive brown above, the coloration
caused by innumerable brown points on a yellow-
ish ground ; light yellow below ; pectoral dusky,
dark aloug the upperedge; Jower jaw with dusky
markings; dorsal and anal tin travslucent, with
dark marging; pores on jaws and head conspicu-
OUB. . comece cnmasesonoomassmmmmscoss GoMESI, T2.

0. Peotoral longer, 2 to 24 in head, longer than the
cleft of the mouth, which is 24 in head. Tail
very nearly twico a3 long as rest of body; snout
rather long ; interorbital space narrow, less than
vye; nasal tubes rather long, flattened, the odge
uneven ; dorsal commeuncing over or in front of
the middle of pectoral; head 2 in the trunk;
head and trunk alittle more than half the tail;
pectoral fin 2} in the head; eye 14 in the snout, }
greater than the interorbital width; gill-opening
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less thaun eye, 13 in isthmus.  Color brown above,

light vellow below ; opercular regions, lower jaw,

throat, and pectoral dusky ; dorsal and anal edged

with black .io.ciceeevaeeeanaae. <. ZOPIIOCHIR, 73.
nn. Head rather long, 1% to 2} in trunk.

p. Tail long, about 2k times length of rest of Lody;
pectoral 2% in bead; dorsal inserted over middle
of pectoral; gape 23 in head; hoad 1% in trank;
eyo about 24 in snout. Blackish, paler helow;
dorsal and anal yollowish brown, dotted and bor-
dered with Llaek........cc.... MAGNIOCCLIS, 74.

pp. Tail shortish, 1} times rest of body ; head 2} in

. trunk; pectoral about 3 in longth of head ; cleft
of mouth about 3 in head; gill-openings very
wide, wider than in related spocies, broader than
the isthmus; oye 1} in snont; teeth rather small,
biserial in both jaws; fing low, the dorsal begin-
ning over the end of the pectoral.  Color uniform
brown, paler below.............. CALLAKNSIS, 75.
mm. [Lye small, abont 24 times in the snout; gill-openings
not very wide, approaching ncarer together than
usual in this gonns; anterior nostril with an
elongate tapering tube; head £ in trunk ; cleft of
mouth 2§ in head ; cye 2} insnout; pectoral 24 in
hoead ; dorsal {in rather low, commencing above
postcrior third of pectoral; tail twico as long as

rest of body ;s coloration uniform.] (Giinther.)
PaARiLls, 76.

59. OPHICHTHUS HISPANUS.
17 Echelus rufus Rafinesque, Carrattert, 65, 1810 (Palermo).
72 Echelus polyrinus Rafinesque, Iudice d’Ittivl. Sicil., 69, 1810 (Palermo), (may be
Ophisoma balearicum).
Ophisurus kispanus Bolotti, Accad. I'isico-medico Stat. Milano, 1857, (Barwloua) (fide
Giinther).
Ophichthys hispanus Giinther, vit, 72, 1870 (Cannos).

Habitat : Mediterranean Sea.

Etymology : Hispanus, Spanish.

"This species is known to us from a specimen sent by Professor Doder-
lein from Palermo. Doderlein has identified this species with the Fche-
lus polyrinus of Rafinesque, although the description of the latter writer
conld not well beworse. The description of Belielus rufus fits this species
better, but the figure not at all. It is not impossible that both names
were intended for young Congers, or perhaps for Ophisoma. The basis
for the identification of Fchelus polyrinus is apparently the common
name “Gruncu di Rena,” given by Rafinesque and still used for this
species at ’alermo.

60. OPHICHTHUS BRASILIENSIS.

Centrurophis brasiliensis Kaup, Apodes, 4, 1856 (Rio Janeiro).
Ophichthys braailiensis Giinther, vit1, 73, 1870 (copied).

Habitat: Coast of Drazil.
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Etymology: Living in Brazil.

This species is known to us from Kaup'’s description only. e places
itin his genus Centrurophis, which is characterized chiefly by the ter-
mination of the tail in a translucent thorny tip.

61."OPHICHTHUS MACULATUS.

Cogrus maculains Rafinesque, Caratteri, 62, 1810 (maculatus).

Ophisurus pictng Swainson, I'ish., Rep., and Ampl., 11, 395, 1839 (Sicily).
Centrurophis remicandus Kaunp, Apodes, 3, i856 (Sicily).

Ophichthys remicandus Giinther, vir, 73, 1870 (copied).

IIabitat: Mediterrancan Sea.

LEtymology: Maculatus, spotted.

This rare apecies is known to us from descriptions only; as it seems
to be Rafinesque’s Cogrus maculatus, we have restored his specific name.

62. OPHICHTHUS ATER.

Ophichthys ( Herpetoichthys) ater Peters, Monatsber. Akad. Wiss,, 525, 1866 (Chile),
Oplichthys ater Giinther, vii, 63, 1870 (copied).

IHHabitat: Coast of Chile.
Etymology : Latin, black.
This species is known to us only from Ieters’ deseription.

63. OPHICHTHUS PUNCTICEPS.

Cryptopterns puncliceps Kaup, Aale Hamb, Mus,, 11, tab. 1, fig. 2, 1859 (Puerto Ca-
bello) (fide Giinther).
Ophichthys puncticeps Giiuther, vii, G0, 1870 (copied).

Habitat : Caribbean Sea.

LEtymology : Punctus, speckled ; eeps, head.

This species is known to us from Kaup’s description, as quoted by
Giinther.

64. OPHICHTHUS HAVANNENSIS.

? Serpens marinus maculosus Willughby, Hist. Pisc., tab. G 9, 1656 (no locality).

 Murana ophis Linn:ens, Syst. Nat,, od. X, 1768 (aftor Willughby) (aud of the copyists);
(may bo 1dentical with Oplichthus regius, n St. Helena species, iikewise
apotted with black).

? Ophichthus ophis Al1l, Do Muriena et Ophichtho, 81, 1789 (goneric description).

? Murana ophis Bloch, Ichthyologia, tab. 154, 1790 (Surinam ).

? Ophisurus ophis Lacépide, Hist, Nat, Poiss,, 11, 1800 (after Bloch, ns is shown by
the onumecration of fin rays).

Iunominade Parra, Dif. Piezas Hist, Nat., pl. 37, fig. 2, 1787 (Havana).

Murana havannensis Bloch & Schineider, Syst. Ich,, 491, 1201 (after Parra),

Oplisurus havannensis Poey, Memorias, 11, 320, 1860 (Cuba),

Uranichthys havannensis Pocy, Repertorio, 11, 257, 1866 ; Poey, Synopsis, 426, 1868 ;
Pody, Enumeratio, 155, 1875 (Cuaba).

Ol)llichthye Lavannensis Giinthor, v, 67, 1870 (Cuba).

¥ Ophisurus guttatus Cuvier, Rigne Animal, 1817, 232 (Surinam) (after Bloch, pl. 154),

? Murana maoulosa Cuvier, L. ¢. (atter Ophisurus ophis lLacépdde, which is based on
Bloch, pl. 154).
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Herpetoichthys sulcatus Kaup, Apodes, 8, fig. 5 (not 6) (no habitat).
Uranichthys brackycephalus Poey, Repercorio, 11, 257, 1867 (Cuba); Pocey, Synopsis,
426, 1865 ; Poey, Enunmeratio, 155, 1875.

Habitat: West Indian fauna.

Itymology : "¢, snake,

This speeies is known to us from descriptions only. We follow Dr.
Giinther in placing sulcatus and brachycephalus in the synonywmy of
havannensis. It may be that the nnidentitied old name of ophis belongs
to this species, rather than to Oplichthus regius or to Mystriophis inter-
tinctus, both of which, like . havannensis, have the coloration aseribed
to Murena ophis. There can be little doubt that the specimen very
well figured by Willughby is a species of Ophichthus, The figure of
Bloch, on which the names guttatus and maculosa have been founded,
seems to have been identical with the figure of Willughby.

65. OPHICHTHUS RETROPINNIS.
Oplichthys vetropinnis Eigenmaunn, Proc. 1. 8. Nat. Mus., 116, 1887 (Pensacola, Fla.).

Habitat: Gulf of Mexico.

Etymology : Latin, retropinnis, having backward fins,

This species is based on a single specimen taken from the stomach
of some large fish frcm the Snapper Banks near Pensacola; it scems
allied to Ophichthus ocellatus, but the dorsal is mueh farther back than
usual, and the teeth arve different. These characters have been verified
by Dr. Bean, who has kindly reéxamined Dr. Eigenmann’s type for us.

66. OPHICHTHUS GUTTIFER.

Ophichihys gutlifer Bean & Dresel, Proc. Biol. Soc. Wash,, 100, 1882 (Pensacola);
Jordan, Cat. Fish. N. A., 03, 1885.

.

Habitat: Gulf of Mexico.

Litymology: Gutta, spot; fero, I bear.

This species is as yet known only from a few specimens obtained from
the stomachs of large groupers on the Snapper Banks near Pensacola.
The single large example before us was obtained by Mr. Silag Stearns.
The species is very close to O. ocellatus, from which it differs slightly in
form and in the insertion of its dorsal. Possibly a large series would
show it to be a variation of O. ocellatus.

67. OPHICHTHUS OCELLATUS,

Murenophis ocellatnus Le Sueur, Journ. Acad. Nat. Sci. Phila., v, 103, pl. 4, fig. 3, 1828
(South America.) (fide Giinther).

Ophisuris ocellatus Richardson, Voyage Erebus and Terror, Fighes, 104, 1844 (Mexico)
(fide Giinther),

Muranopuis ocellatus Kaup, Apodes, 1356,

Ophichthys ocellatus Giinther, viin, 63, 1870 (Mexico); Jordan & Gilbert, Syn. IMish.
N. A., 359, 1883. ‘
Herpetoichthys ocellatus Goode & Bean, Proe. U. 8. Nat. Mus., 155, 1879 (Ponsacola).
Ophisurus remiger Valenciennes, in I'Orbigny Voy. Amér. Mérid., Poiss., pl. 12, fig.

2, 1839 ( fide Giinther).
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Habitat: West [ndian fauna, north to Florida.

Jtymology : Latin, ocellate, from the spots.

Generally common in the West Indies. We have before us several
large examples obtained on the Snapper Banks near Pensacola.

68. OPHICHTHUS UNISERIALIS.
Ophichihys uniserialis Cope, Proc. Amer. Phil. Soe., 31,1877 (Bay of Pacasmayo, Peru).

Habitat : Coast of Peru.
Ltymology : Latin, one-rowed.
This species is known to us from Cope’s description.

69. OPHICHTHUS TRISERIALIS.

Muranopsis trirerialis Kaup, Apodes, 12, 1856 (Pacific).

Oplichthys trisevialis Giinther, VI, 58, 1370 (Pacific ; Caribbean Sea; Bahia); Streets,
Bull. U, & Nat. Mus., 556, 1877 (Gulf ol California); Jordan & Gilbert,
Proc. U. S. Nat. Mus., 457, 1880 ; Jordan & Gilbert, Bull. U. 8. Fish Com.,
101, 1882 (Mazatlan) ; Jordan & Gilbert, Proe. 1. S. Nat. Mus., 37, 1881;
Jordan & Gilbert, Syn. Iish. N. A., 359, 13=3: Jordan, I'roc. U. 8. Nat. Mus.,
370, 1885.

Herpetoichthys callisoma Abbott, Proc. Acad. Nat. Sei. Phila., 475, 1860 (locality un-
known).

Ophisurus californiensis Garrett, Proc. Acad. Nat. Sci. Cal., 66, 1863 (coast of Lower
California).

Ophichthus ragifer Jordan & Bollman, Proc. U. 8. Nat. Mus., 155, 1880 (Charles
Islaud).

Habitat: Pacific coast of Mexico; Brazil!?

Etymology: Latin, three-rowed.

This species is not rare on the Pacific coast of tropical America. It
has also been accredited to the Atlantic (Caribbean sea; Bahia) by Dr.
Giinther. ‘Ihis record needs veritication, as perhaps the related species,
0. Lhavannensis, has been mistaken for it.

There is 1o doubt of the identity of Garrett’s californiensis with the
species commonly called triserialis.  The original type of Garrett's
deseription in the Museum of the Academy of Natural Sciences at San
TFrancisco has been examined by us. The description of Herpetoichthys
callisoma applies well to the species in question.

The form called 0. rugifer, of which two specimens from Chatham
Island in the Galapagos, are now before us, seems to differ only in the
greater length of the pectoral. This is probably due to their youth, and
we have little hesitation in referring O. rugifer to the synonymy of tri-
serialis.

70. OPHICHTHUS GRANDIMACULATUS.
Ophichthys grandimaculata Kner & Steindachner, Sitzgsbor. Akad, Wigs, Wien, 389,
fig. 13, 1866 (Pern, fide Giiinther) ; Giinther, viir, .')H,'IR'J’() (Peru).

Habitat: Coast of Peru.

Etymology : Grandis, large; maculatus, spotted.

This species is known to us from descriptions only.
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71. OPHICHTHUS PACIFICI.
Ophichthys pacifici Glinther, vii1, 76, 1870 (Valparaiso, Chile; Tambo River, Pern).

Habitat: Coasts of Chile and Peru.
Ltymology: From- the Pacific Ocean,
This species is known from Giinther’s description only.

72. OPHICHTHUS GOMESI.
(SI-IA‘ SERPENT.)

Ophisurus gomesii Castelnau, Anim. Awor. Sud, 84, pl. 44, fig. 2, 1355 (Rio Janeiro).

Leptorhinophis gomesii Kanp, Apodes, 11, 1856 (copied).

Ophichthys gomesii Gitnther, v, G0, 1870 (copied).

Ophigurus chrysops Poey, Memorias, 11, 321, 1867 (Havana).

Ophichthys chrysops Poey, Repertorio, 11, 255, 1867; Poey, Synopsis, 425, 18683 ; Poey,
LEnumeratio, 154, 1875; Jordan & Gilbert, Proc. U. 8. Nat. Mus., 261, 1882
(Pensacola); Jordan & Gilbert, ibid, 437 (Cbarleston).

Ophichthys chrysops Jordan & Gilbert, Syn. Fish. N, A., 898, 1823; Jordan, Cat. Pish.
N. A., 53, 1885,

Oxyodontichtivys chrysope Poey, Anal. Soc. Hist. Nat. Esp., 254, 1830 (Cnba).

Oxyodontichihys macrurus Vocy, Anal. Soc. Hist. Nat. Bsp., 254, 1820 (Havana).

Oryodontichthys brachynrus Poey, Synopsis, 426, 1868 (Havana); Poey, Enumeratio,
11, 155, 1875,

Oryodontichthys limbatus Poey, Aual. Hist. Nat. Esp., 254, 1380 (based on typo of 0.
brachyurus). ,

Habitat: West Indian fauna, Charleston to Rio Janeiro.

Etymology: Named for Dr. Ildefonso Gomes, who cured the Comte
de Castelnau of a dangerous malady in Rio Janeiro.

‘This species is generally common in the West Indies, ranging as far
north as Charleston, Galveston, and Peusacola. The specimens before
us are from the Snapper Banks of Pensacola, from St. Augustine, IFlor-
ida, and from Charleston, South Carolina.

A careful comparison of our specimens with the varions published
descriptions leads us to regard chrysops, macrurus, and brachyurus as
synonyms of O. gomesi. In most respects these nominal species fully
agree. Our specimens correspond best to the descriptions of elrysops,
from which brachyurus (afterwards called limbatus) seems to be insepa-
rable. Macrurus is said to have the head and body contained 14 times
in the tail, while in chkrysops the number is 1§, and in brachyurus 14.
Our specimens show the ratio of 15 to 1. As these numbers are inter-
mediate, and as no other difference appears, we reter all to the same
species. 0. gomesi, poorly described and figured by Castelnau, is prob-
ably the same species, vather than . parilis,

The following are the chief characters given in the descriptions of
the different nominal species here referred to the synonymy of Ophichthus
gomesii : In a specimen before us from St. Augustine the head is 2§ in
the trank, the head and trunk is 1% in the tail, eleft of mouth 2¢ in head.
In one from Charleston (29970 U. S. Nat. Mus.) the head is 2§ in trank,
the head and trank 1% in tail, the clett of the mouth 2% in head. In
one from Peusacola (43117) these figures are 2§, 14, and 23,
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Leptorhinophis gomesi Kaup, head 2.8% in trank; head and trunk 1.74in tail; cloft
24 in head.

Ophichthys chrysops Poey, head 23 in trank; head and trunlk 13 in tail.

Ophichthys chrysops Jordan & Gilbert, hoad and trunlk 1% in tail; cleft 2% in head.

Ophichilux macrurus Pooy, head 23 in trank ; liead and trunk 119 in tail.

Opliichthys macrurus Jordan & Gilbert, head 2§ in trunk ; head and trunk 1} and 14§
in tail; cleft 2§ in head.

Oplichthys brachinorus Poey, head 3 in trunk; head and teank 14 in tail.

Should two species be found in the above synonymy they are probably
gomesi with head and body 14 to 1% in tail, and maerurus with head
and body 14 to 24 in tail.

73. OPHICHTHUS ZOPHOCHIR.

Ouhichthys zophochir Jordan & Gilbert, Proe, U. 8. Nut. Mns., 347, 1831 (Mazatlan);
Jordan & Gilbert, Proc. 1. 8. Nat. Mus., 623, 1832 (Acapuleo).

Habitat: Pacitic coast from Gulf of California to Acapuleo or beyond.

Ktymology : Zogos, dusky; z:¢p, hand (pectoral fin).

This species is rather common oun the Pacific coast from the Gulf of
California southward. ~The specimen before us is from Guaymas. The
species is very nearly related to 0. gomesi, which it represents on the
Pacific coast, and from which it may prove to be indistinguishable.

74. OPHICHTHUS MAGNIOCULIS.
Seytalophis magnioculis Kaup, Apodes, 13, fig. 7, 1856 (8t. Croix, Brazil).
Ophichthys magnioculis Kner, Novara IMische, 376, 1866 (Rio Janciro).
Ophichthys magroculus Giinther, viut, 59, 1870 (cppied).

ITabitat : Brazilian fauna.

Ktymology : Magnus, great; oculus, eye.

This species is known to us from v specimen (38522) obtained by the
Albatross at Aspinwall, The short trunk and long tail separate it from
0. gomesi.

75. OPHICHTHUS CALLAENSIS.

Ophichthys callaifnsis Giinthor, Jonrnal Musenm Godeffroy, 1v, 92, 1873 (Callao).

This species is known to us from a specimen (36931, U. S. Nat. Mus.)
from Coquimbo, Chile, and from a specimen (1073, M. C. Z.) received by
the Indiana University {rom the Museum at Cambridge. This speci-
men is from Valparaiso and was sent under the name of Ophichthys
remiger.  As Giinther has indicated, 0. callaénsis is a near relative of
0. magnioculis, from which it differs in its larger gill-openings and
shorter tail.

The following is Dr. Giinther’s original description, kindly furnished
us by Dr. G. A. Boulenger:

OPHICHTHYS CALLARNSIS,

Diese none Art gehiet zu der Abtheilung 1, A, 1, b f, weiner Synopsis (Fish, viir,
D-53)  Die K:emenifnnngoen sind weit, weiter als der Zwischenraum, durch den
sie an der Bauchseite von sinandoer gotrennt sind.  Die Linge dos Kopfos ist mehr
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als die Hiilfte der Entfernung der Kiemenspalte vom Aflter.  Die Schnantze springt,
iiber den Unterkiefer vor. Liinge der Maulspalte 3 der Kopfliinge. Auge ziemlich
gross, mehr als halb so lang als die Schnautze.  Ziihne zienlich gleichmiissig klein,
in doppelten Reilien in beiden Kiefern. Die Liinge der Brustflosse ist 3 der Kopt-
Yinge. Riicken und Afterflosse sehr niedrig, die”erstere fiingt iiber dem Endtheile
der Brustilosso au.  Die Korperliinge verhiilt sich zur Schwanzliinge = 2:3.  Einfirbig
brann, heller am Bauche. Ein Exemplar, 10 Zoll lang, von Callao (No. 21). Esscheiut
diese Art dem Ophichthys magniocnlus verwandt zu sein, unterscheidet sich aber durch
goine Korperverhiiltnisse. (Zweiter ichthyologischer Beitrag nach Exemplaren aus
dem Museum Godeftroy, von Dr. Albert Giinther, Journal des Musenm Godefiroy, Heft.
v, p. Y1, 1873).
‘Our specimens have the head a little less than half the length of the
trunk, and the pectoral fin about 3 times in head.
Oplichthys dicellurus (Richardson), a Chinese species, has also been
" recorded from Coquitnbo, Chile, by Dr. Giiuther, P’roe. Zosl. Soc. Lon-
don, 1881, 22, without description. Ierhaps O.callaénsis was intended.

76. OPHICHTHUS PARILIS.

Oplisurus parilis Richardson, Voyage Erebus and Torror, 105, 1844 (West Indics);
Kaup, Apodes, 14, fig. 8, 18356 (Brazil; Surinam; West Indies). .

Ophichthys parilis Giinther, vii, 59, 1870 (Cuba; Bahia).

Ophichthys pauciporus I'oey, Repertorio, 11, 255, lawm. 3, fig. 5, 1868; Giinther, vir1,
G0, 1870 ; Poey, Enumeratio, 154, 1875,

Habitat: West Indies to Brazil,

Itymology: Iarilis, like.

This species is known to us only from descriptions. It appears to
differ from 0. gomesi in the longer nasal tubes, and especially in the
smaller eye.

We refer 0. pauciporus Poey to the synonymy of O. parilis with some
doubt. Poey’s figure shows the small eye of O. parilis, and rather large
nasal tubes, The tail in pauciporusissaid to be twice as long as the rest
of body, as in parilis. In pauciporus the insertion of the dorsal is said
to be behind (mas atras) the end of the peetoral. It is before the tip in
parilis, but this is likely either an crror or an individual variation. No
other difference appears in the descriptions.

Genus 16.—MYSTRIOPHIS.

Mystriophis Kaup, Apodes, 10, 185G (rostellatus).

Bchiopsis Kaup, Abhandl. Naturh. Verein., 1. c., 13 (intertinctus).

Crotalopsis Kaup, Abhandl. Naturwiss, Vorein. Hamburg, 1v, 12, 1860 (punctifer).
Macrodonophis Pocy, Repertorio Fis. Nut. Cuba, 11, 251, 1367 (mordar).
Scytalichthys Jordan & Davis, subgen. nov. (miurus).

Type: Ophisurus rostellatus Richardson.

Etymology: Mvscpivs, a spoon, from the form of the snout of the
typical species ; ceots, snake.

This genus as understood by us contains about four species distin-
guished from Ophichthus Ly the canine teeth and large mouth. The
species have not much in common, and should perhaps be ranged in
three different genera, unless all are replaced in Ophichthus. .
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ANALYSIS OF SPECIES OF MYSTRIOPUILS,

a. Jaws narrowed and not expanded at tip.

b. Vomerine toeth small, biserial or triserial, ixed; tail modorate. ( Echiopsis Kaup.)
o. Teoth in jaws biserial; long canines in front of jaws; outer teeth of upper
jaw nnequal, some of them canine; vomerine testh in two series, these
sometimes partly coalescing (sometimes, var, punctifer, partly divided into
three); lower jaw scarcely included ; pectoral fin about 5 in the head; tail
alittle longer than rest of body; dorsal commencing behind tip of the
pectoral, a distance equal to about the length of samo; isthmus equal to £
the gill-openings, which ave largs, close together, and subinferior, anterior
in position; head 2§ to 2% in the trunk; eye small, 13 to 2 in the snout;
gape 23 in head ; snout 3 in cleft of month, 7inhead.  Dark hrown above,
paler Lelow, side with two rows of large round or ovate black spots, the
upper row close to the dorsal fin, the lower row below tho lateral line;
besides these some smaller spots, also black; head a littlo darker than the
body, the spots smaller and numerous, some larger ones bielow eye; dorsal
and anal with dark borders formed by spots; pectoral black at tip, the
remainder more or Joss dusky .cooen oo oLl INTERTINCTUS, 77.
db. Vomerine teeth in one series of about 4 slender depressible canines; tail very

short, much shorter than rest of body. (Seytalichthys Jordan & Davis.)
dd. Dorsal tin inserted well Lohind tip of pectorals; gill-opening midway
betweon eye and beginuing of dorsal fin; pectoral fin very short, as long
as snont, 10 in head; snout sbort, 4 in cleft of mouth ; head depressed and
pointed, the mouth large teoth long, those ou vomer and side of lower
jaw canine-like; teeth of upper jaw hiserial, rathor small; lower tecth
uniserial; vomerine teeth nniserial; eyo small, placed well forward ; gill
openings sall, transverse, inferior, as in Cacula imberbis, the slitas lony as
gnont and wider thau isthinus; head 4% in the very long trunk; tail 14
in rest of body; cleft of mouth 2} in head. Coloration light yellowish, a
series of roundish dark-brown blotches on each sido of body, the two series
alternating; two alternating series of small half blotches on the back,*
these conlescing into one on modian lino before dorsal; head with small
dark spots; sides of lower jaw spotted; fins pale .. ...... . Miurus, 78.

77. MYSTRIOPHIS INTERTINCTUS.

Ophisurus intertincius Richardson, Voy. LErebus and Terror, Fishes, 102, 1844 (West
Indies). .

Echiopsis intertinctus Kaup, Apodes, 13, 1856 (Martinique).

Ophichthys intertinctus Giinther, VIII, 57, 1870 ; Jordan, Proc. Acad. Nat. Sei. Phila.,
43, 1884 (Egmont Key, ¥Fla.); Jordan, Cat. Fish. N. A, 53, 1885,

? Ophisurus sugillatus Richardson, Voyage Lrebusaud Terror, 1244, 103 (habitat unecer-
tain; supposed to be West Indies).

Crotalopsis punctifer Kaup, Abhandl. Wiss. Vereiu. Hamb., 1v, 2, 12, taf. 1, fig. 3, 1860
(1859) (Puerto Cabello) (fide Giinther).

Ophichthys punctifer Giinther, 56, 1870 (copied).

Conger mordax Pooy, Memorias, 1L, 319, 1860 (Cuba).

Macrodanophis mordax Poey, Repertorio, 11, 252, 1868 ; Poey, Synopsis, 425, 1868,

Crotalopsis mordax Pocy, Tanumeratio, 153, 13755 Goode & Bean, Proe. U. S, Nat,
Mus., 344, 1879 (Clear Water Harbor, Ila.).

Ophichihys schncideri Stoindachner, Ich. Beitr., vili, 66, 1879 (Brazil) ; Jordan &
Gilbert, Proc. U. 8. Nat. Mus., 143, 1883 (Pensacola); Jordan, Cat, Fish,
N. A,, 53, 1885.

Habitat: West Indian fauna, north to western Florida.
Etymology: Latin, colored between or within.
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This species is not rare in the West Indies, and has heen ocecasionally
taken oun the west coast of Florida. The four examples before us are
from Lemon Bay, gmont Key, St. Thowmas, and Pensacola. A care-
ful comparison of the descriptious of different writers with our speci-
mens leads us to the conclusion that the forms called intertinctus,
punctifer, schneideri, and mordar belong to one species. 0. schneideri is
said to have the vomerine teeth biserial, while in punctifer (=mordazx)
they are triserial. Our specimens have the teeth biserial or somewhat
triserial in front. In the forms called infertinetus the teeth are biserial
in front and uniserial behind.  In the type of O.sugillatus the vomerine
teeth are said to be uniserial. This species is said to have the pectorals
Jonger than in intertinctus, as long as eye and snout. Probably all these
characters represent variation of individuals.

78. MYSTRIOPHIS MIURUS.

Ophickihys minrus Jordan & Gilbert, Proc. U. 8. Nat. Mus., 387, 1832 (Capo San Lucas).

Habitat: Pacific coast of Mexico.

Etywmology : Mswipoz, curtailed, from the short tail.

This species is known only from two specimens, both taken at Cape
San Lucas by Mr. John Xantus. Oune of these, 43104, has been only
lately found in the Museum collections.

This species has little relation to any other found in America,
although in coloration it is much like intertinetus, ophis, and triserialis.

Genus 17,—BRACHYSOMOPHIS.

Brachysomophis Kaup, Apodes, 9, 1856 (horridus). .
? Achirophichthys Biceker, Poissons Inéd. Murenes, Ned. Tijdschr, Dierk., 11, 42;
typus = youny,
Type: srachysomoplis horridus Kaup.
Etymology : Bpayic, short: sépa, body ; ¢, snake. -
This East Indian genus is once recorded in our fuuna.

ANALYSIS OF THE SPECIES 0" BRACHYSOMOPHIS.

a. [Teeth unequal in size ; maxillary teeth in a double row, those of the inner row
stronger and less numerous thau the outer; vomerine and mandibular teeth unise-
rial; large canine teeth; head 3 in trunk; snout extremely short and rather flat-
tened, scarcely twice as long as the eye, which is small and situated in the auterior
ninth of the length of the head; vertieal tins moderately well developed; dis-
tance botween the origin of the dorsal fin and gill-opening 24 in head ; pectoral
small; body longer than tail.  Upper parts brownisl, minntely dotted with
darker; a series of black pores along the lateral line, somotimes a whitish line
across the occiput.] (Gunther.) ..o ooveiveienvann ceaennn.. CROCODILINUS, 79,

79. BRACHYSOMOPHIS CROCODILINUS.

Ophisurug crocodilinus Benuett, Proc. Com. Zoil. Soc., 82, 1831 (fide Giinthor).

Ophichthys crocodilinus Giinther, viis, 64, 1370 (Galapagos Islands).

Brachysomophia horridus Kaup, Apodes, 9, fig, 6, 1836 (Otaheite); Blecker, * Versl.
Medel. Akad. Wet, Amsterd., 11, 303, 18687 (fide Giiinther).

rdchirophichthys typus, Bleeker, Neda T'ydschr. Dierk., 42 (Celebes).
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Habitat: East Indies; once found at the Galapagos Islands.

Etymology : Latin, like a crocodile.

This spocies, said to have been once taken at the Galapagos, is known
to us only through descriptions.

Gonus 18.—OPLHISURUS.

Ophisurus Lacépidde, Hist. Nat. Poiss., 11, 1800 (ophis ; scrpens).

Oxystomus Rufinesque, Caratteri, 62, 1810 (kyalinus == gerpens, young).

Ophisurus Risso, Europo Méridionaulo, 1L, 206, 1826 (rostricted to serpens).

Leptognathus Swainson, Natur, Hist. Cluss'n. Fish., w1, 234, 1830 (oxyrhynchus =
serpens).

Leptorhynchus Smith, Illustr. FFishey S. Afr., 1840 (capensis) (the name six* times
preoccupied).

Ophisurus Kaup, Apodes 7, 1336 (serpens, uot of Lacépdde as restricted by Swain-
son and Bleekor).

Type: Murwna serpens li.

Etymology : "0O¢:s, snake; oipd, tail.

This genus is based on a single species fouud in the seas of Europe.
In form of snout it differs materially from the other Ophisuroid eels,
approaching in some degree to tho beloniform jaws of Nemichthys.
We adopt the name Ophlisurus instead of Owystomus or Leptognathus.
The earliest restriction of Lacépdde’s genus, that of Risso, made serpens,
the type of Ophisurus. The association of the name Ophiswrus with
the blunt-toothed species here called Myrichthys rests wholly on errors.

ANALYSIS OF TIE SPECILES. OF OPHISURUS.

a. Body slender, subterote; head 34 in trunl; hoad and trunk 2§ in total length;
cloft of mouth half as long as beal; snout 3% in head; eye large, 8 in snou,
noarsr angle of mouth than tip of suout; dorsal beginning Lehind Lase of pec-
torals ut a distance equal to twice the length of pectorals; pectorals 13 in snout.
Color olivaceous, silvory below ; covered with many small brown speoks, more
nuwerous on back. .

80. OPHISURUS SERPENS.

Murana exacte teres candu acula aplerygia Arvedi, Genora Piscium, 24, 1733 (Rome),
Murana serpens Linmeus, Syst. Nat., ed. X, 244, 1753, (after Artedi)(aud of copyists).
Ophiserus serpens Lacépide, Hist. Nat. Poiss., 11,193, 1501 (fide Giinthor).
Ophichthys serpens Giinthor, viir, 63, 1870 (Bay of Naples; Atlantic; Damara Land;
Japan; Australia),
Echelus oxyrinchus Rafinosquo, Caratteri, 64, 1810 (Sicily).
Leptognathus oxyrhinchus, Swainson, Fish. Rep. and Ampl., 11, 396, 1839 (Sieily).
Echelus microphthalmus Ralinesque, Caratteri, G4, 1810 (Palerwo).
Oxystomus hyalinus Ratinesque, Indioce, 62, 1810 (Palermo: larva).
Leptorhynchus capensis Smith, Il Zoil. S, Afr., Pisc., pl. 6, 1833 ( fide Giinther).
Murena aeutirostris Gronow (od. Gray), Cat. Fishes, 19, 1854 (‘* Ameraca”),
? Ophisurus macrorhynchus Blockor, Vorl. Bat. Gou., XXv, Muriena, 28, 1365 (Japan)
( fide Giinther).
Habitat : Southern Europe and southward, said to extend its rauge
to Cape of Good Lope and Japan.
Lrymology : Serpens, serpeut.
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Of this species we have onelarge specimen taken by Professor Doder-
lein at Palermo. Whether the Jupanese and African vepresentatives
of this type are specifically identical with Ophisurus serpens wo do not
know. They are so considered by Dr. Giinther.

Oxystomus hyalinus is a name applied toa young eel with translucent
body aund long and slender jaws, the lower the longer, taken Ly Rafin-
esque at Palermo. It is evidently the young of O. serpens.

Family III.—_ECHELIDZA.

(T Worn Lrrs.)

We recognize provisionally as a distinet family the Myrophincee, or
Myrine of authors, small eels intermediate in character between the
Ophisuride and the Murenesocide. 'The osteology has not yet been
carefully studied, but they will probably be found to De most nearly
related to the latter family, it indeed the two should not be, as in
Bleeker’s arrangement, reunited with the Congride. )

The Echelide have the end of the tail surrounded by the contluent
vertical fins; the posterior nostril is in or very near the upper lip, and
the tongue is more or less fully adunate to the floor of the mouth.

The species are usually of small size and plain colors, more or less
worm-like in form, and inhabit sandy coasts in tropical seas. TFew of
the genera are rich in species.

ANALYSIS OI" AMERICAN AND EUROPEAN GENERA O ECHELID.E,

a. Body short, much compressed ; pectorals almost invisible ; mouth narrow ; vomner-
ino teeth nono; snout obtuse, depressed ; vertical fins woll developed, the
dorsal beginning Lehind the gnll-opcuiug-. e eeee .. . CHILORUINUS, 19,
aa. Body elongate, subtereto; pectorals present, somotimes minute; anterior nostril
tubular; dorsal lin beginning behind head ; teeth small,
b. Dorsal {in beginning behind vent; no teeth on vomer; tecth mostly unisorial ;
body slender, terete .oooeeve e oo cien it iiiietiaeenenaee ANLIA, 20,
bb. Dorsal fin beginning before the vent; vomer with teeth.
¢. Dorsal fin beginuing at a point about midway between gill-opening and vent;
pectorals very small ; teeth subequal; body slender, tereto; tho tail much
longer than rest of body ... coooiiiimiiiience it MyRroriis, 21,
ce. Dorsal fin boginning close behind base of pectoral; tail longer than rest of
bady ; pectoral well developed.
d. Teeth in jaws mostly biserial.....ooomeaiioaieneienan PARAMYRUS, 22,
dd. Teoth in jaws in cardiform bandg.c.ooeviemen e cacnnnnn ECHELUS, 23.

Genus 19.—CHILORHINUS.

Chilorhinus Liitken, Vidensk. Mcddel. Naturh. Foren. Kjibenbavn, 1, 1851 (suen-
sonii).
Type: Chilorhinus suensonii Liitken.
Etymology : Xetlog, lip; "pev, nostril.
This gouus is known from a single West Ludian species,
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ANALYSIS OF THl: SPECIES OF CHILORHINUS.

a. {Head and trunk forming % of the total length; dorsal fin cominencing at a point
half way betwoon vent aud snout; dopth 9 timos in the total longth; eye 24 in
interorbital width, latter equaling the muzzle; teeth on palatines biserial; ten
tooth in two transvorse rows on the nasals; teeth on lower jaw triserial. Color
uniform dark brown ; throat paler; fins darker-margined] (Cope).SukNsoON1I, 81.

81. CHILORHINUS SUENSONII.

Chilorhinus suensonii Liitkeu,'Vid. Med. Naturh. Foren., 1, 1851 (St. Croix) ; Liitken,
Wicgmann’s Archiv, 272, 1852; Giinthor, viir, 52, 1879 (copied); Cope,Trans.
Amer. Phil. Soc., 482, 1870 (St. Croix).
Habitat: West Indian fauna.
Etymology: A personal naine.
This species is known to us only frowm the deseriptions of Liitken and
Cope. The known specimens are from St. Croix.

Genus 20.—AHALIA.

Ablia Jordun & Davis, gon. nov. (egmontis).
Type: Myrophis egmontis Jordan.
Etymology: Named for Jonas Nicolas Ahl, of Upsala, whose thesis

“ e Murzna et Ophichitho ? ¢« modestly offered for the consideration of

the president of the medical faculty ” in the University of Upsala (¢ Car-

olus Vet. Thunberg?) in 1789, furnishes the beginning of our systematic
arrangement of the cels.
A singlé species of this genus is known.
ANALYSIS OF THIE BIECIES O AlILIA.

@. Dorsal beginniog behind vout, at a distanco about oqual to length of gape; an-
terior nostril in a short tube; posterior, large, labial, directly bohind it; cloft
of mouth short, extending beyond the rather large oye, 3} in head; eye 2in
snout ; teeth on both juws uniserial; four small canines in frout of uppoer jaw;
no teeth on vomer; lower gaw considerably shorter than tho upper; top of head
with large pores; head 4% in trnuk; head and truunk a little shorter than tail ;
pectorals short and broad, slightly longer than snout ; gill-opening short, oblique,

extonding downward and backward from near middle of base of pectoral. Dark
brown, nearly uniform, somewhat paler below .................. EGMONTIS, 82.

82. AHLIA EGMONTIS.
Myrophis eqmontis Jordan, Proc. Acad. Nat. Sci. Phila., 44, 1589 (Egmout Key, Flor-
ida); Jordan, Cat. 1°. N, A, 54, 1885,
Habitat: Coast of Florida.
Btymology: From LBgmout Key.
This species iv known from the single example taken at Egmont Key,
Florida,
Genus 21L—MYROPHIS.
Myrophis Liitken, Vidonsk. Meddel. Nat. Foren. Kjobenhaven, 1, 1851 (punctatus),

Type: Myrophis punctatus Liltken.
Etymology: Mipog, Myrus; deis, snake,
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This genus contains three species of small eels, resembling earth-
worms, found on the sandy shores of tropical America.
ANALYSI8 OI' THLE SPECIES O MYROPILS,

a. Pectoral fin vory small, no larger than the pupil of the eye. Body cylindrical,
’ vermiform, the hiead small and jaws rather weak ; gill-openings very small, 13
the diameter of theeye, 3 to 4 in the isthmus, which isabout as wide agthe length
of the lower jaw ; teeth uniserial in all the bones of the mouth; dorsal fin com-
* miencing at a distance about twice the length of'head behind the gill-openings ;
head 4% in the trunk ; head and trunk 13 in tail; eyo 24 in tho snout, situated
just back of the middle of gape, which is 33 in head; depth of hody at vent
contuining the snout twice and contained in the head 2§ times.  (General color
light brown, the dorsal region appearing darker because of the multitnde of
minnte dark-brown specks; a light streak running from bLeginuing of dorsal
forward to the nape; napo and back of head a little darker in color., Irro, 83.

aa. Pectoral fin larger, 14 to 2 times the diameter ot the eye. .
b. Basc of pectoral fin half the width of the gill-opening ; snout very narrow ; jaws
weak ; width of snout betwoeen the anterior nostrils less than diameter of eye;
width of interorbital space equal to eye; greatest width of head less than that
of body Lehind the gill-openings; teoth uniserial on vomoer and mandible,
bigerial on maxillary ; head 3 times in the trunk, 7 times in the tail; depth of
body at gill-openings 2% in the head ; eye 2 in suout, which is 6 in the lLead;
gapo 33 in head ; upper jaw projecting. General color light brown, the sides
and back punctate with dark-brown dots; belly and throat plain, except a
little patch of dusky points below the gill-openings........ Puncrarus, 84,
bb, Buse of pectoral fin as wide as the gill-opening ; snout alinost as broad asloug;
width at the nostrils greater than the interorbital width ; dorsal cominencing
nearer the veut than the gill-openings; teeth uniserial on vomer and man-
dible, bigerial on maxillary ; bead a little less than three in the trunk, 53 in
the tail; depth of body at the gill-openings 34 to 4 in the head ; upper jaw
projecting,  Color light brown ;.sides and back with minute brown specks,
smallor than in punctatus ; belly and.throat plain ..o o ..., VAFER, 80.

83. MYROPHIS FRIO.

Myrophis frio Jordan & Davis, sp. nov. (Cape I'rio).

Habitat : Coast of Brazil. .

Etymology : From the original locality, Cape Frio.

This species is known from a single example, 124 inches long, col-
lected by the Albatross at Station 2762, off Cape Frio, uear Rio Janeiro.

The species is well separated from the others by the minute pectoral,
which is almost invisible. This species is intermediate between M yro-
phis and the Bast Indian genus Murenichthys, which differs only in the
total absence of pectorals.

84. MYROPHIS PUNCTATUS.

Myrophis punctatus littkeun,.Vid. Med. Naturh. IForen, Kjoben,, 1, 1851 (Wost Indies);
’ Jordan, Proe. Acad. Nat. Sci. Phila., 2382, 1833 (doscription of Liitken's
type); Jordan, Proc. U. 8. Nat. Mus., 33, 1884 (Pensacola) ; Jordan, Cat.
Fish. N, A, &4, 1555 Jordan & IKvermanu, P’roc, U. 8. Nat. Mus., 474,
1556 (Pensacola); Jordaun, ibid, 567.
Myrophin longicollis Kaup, Apodes, 30, 1856 (Surinam) (not Murana longicollis
Cuvier); Dotors, Monatsber. Akad, Wiss, Ber, 397, 1804,
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Myrophis microstigmius Poey, Repertorio, 11, 250, 1867 (Cuba); Poey, Synopsis, 425,
1868 ; Poey, Enumeratio, 153, 1875; Jordan & Gilbert, Syn. Fisb. N. A., 900,
1883.- ’

Myrophis lumbricus Jordan & Gilbert, Syn. Fish. N. A, 899, 1883 (Galveston, Tex.).

Habitat : West Indian fauna, from Texas to Surinam.

Etymology : Latin, speckled.

This species is common in the West Indies and along the Gulf coast
of the United States. The specimens before us are from the Snapper
Banks near Pensacola. We reject the name longicollis for this species
because the figure of Lacépede (¢ La Murene Myre”), on which Hurena
longicollis was founded, by no means represents a Myrophis, and was
more likely. intended for Echelus myrus. We are also convinced that
the forms called microstigmius and lumbricus are but individual varia-
tions of Myrophis punctatus.

85. MYROPHIS VAFER.

Myrophisvafer Jovrdan & Gilboert, Proc. U. 8. Nat. Mus., 645, 1832 (Punama); Jordan,
Proc. U. S. Nat. Mus., 370, 1885 (Paunama; Guaymas).

Habitat : Pacific coast of tropical Awerica.

Etymology : Latin, vafer, subtle or sly.

This species is close to M. punctatus, which it represents on the Pa-
cific coast. The larger pectoral, however, at once distinguishes vafer
from punctatus. The specimeuns before us are from the Gulf of California,
collected by Dr. Gilbert.

Genus 22.—PARAMYRUS.

Paramyrus Giinther, Cat. Fish. Brit. Mus., Vi1, b1, 1870 (cylindroideus).

Type: Conger cylindroidens Rauzaui.

Etymology : flapd, near; Myrus= Echclus.

This genus, a near relative of Lchelus, contains one Awmerican and
one Asiatic species.

ANALYSIS OF TIIE AMERICAN SPECIES OF PARAMYRUS.

a. [Dorsal fin commencing nearly above the widdle of pectorals; tail twice as long

as head and trunk ; vertical fins With a narrow black edge.] (Ranzani.)
’ CYLINDROIDEUS, 86,

86. PARAMYRUS CYLINDROIDEUS.

Conger cylindroideus Ranzani, Nov. Spec. Pisc. Digs. Prima, 80, pl. 13, fig. 2, 1838 -
(Brazil). .
Paramyrus cylindroideus Giinther, VI, 51, 1870 (copied).
Habitat : Coast ot Brazil.
Etymology: Kérwdpos, eylinder; eidos, like.
This species is known only from Ranzani’s description and figure.
H. Mis. 274——41 ) '
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Genus 23.—ECHELUS.

Echelus Rafinesque, Caratteri di Aleuni Generi., 64, 1810 (in part, includes species
of Conger, Ophisoma, etc.).

Myrus Kaup, Apodes 31, 18506, (vulgaris=myrus).

Echelus Bleeker, Atlas Ichtlhi. Mureénes, 30, 1864 (myrues).

“Type: Echelus punctatus Rafinesque=Murwecna myrus L. (as restricted
by Bleeker). :

Etymology: *Eyyesivs, eel, properly spelled Enrchelys.

This genus containg two species, both of the eastern Atlantic, eels of
larger siza than the others of the family.

Wae follow Bleeker in using the nawme Echelus instead of Myrus. The
genus Fchelus as originally proposed incluoded species of Leptocephalus,
Ophisoma, Ophisurus, and Myrus. It has priority over Oplnsoma and
Myrus, of which Myrus is the more recent.

ANALYSI8& OF THE SPECIES OF ECHELUS.

a. [Pectorai long, 2 in head ; dorsal fin commencing behind tip of pectoral; body
olongato; tail 7 of toral length ; head 4% in the truvlk ; eye 2 in the snout, which
is 3in the head; cleft of month extending behind hinder margin of eye ; dorsal
inserted as much bebind gill-openings as gill-openings are behind the: eye;
lateral line distinct. Color gray ; fins paler; gill-openings black.] (}aillant).

PAcnynruyNcuus, 87,

aa. Pectoral moderate, 334 in the head ; dorsal cowrmencing a little infront of the top
of the pectoral ; head 2% in the trunk, 5 in the tail; eye 1} in the snont, which

is a little more than 4 in the head; gape of mouth 3 in the head, cxtending
almost to tho hinder margin of tbe eye ; gill-openings 2 in the isthmus. Uniform
brown, darker on the opercular regious; two rows of small light-colored spots
extend from the front of the dorsal fin forwards; o light band across the head,

in front of which are several other shorter bands, running both longitudinally
and transversely ; snont with several small, irregular, whitish blotches ; vertical
fins posteriorly, with the edge darkest; gill-openings light-colored.. . MYRUS, 88.

87. ECHELUS PACHYRHYNCHUS.

Myrus pachyrhynchus Vaillant, Exp. Travaillenr et Talisinan, 81, pl. v, fig. 1, la, 15,
1788 (Morocco ; Cape Verde Islands).

Habitat: Deep waters of the Mediterranean and adjacent seas.
Etymology : Huyhs, thick; “poyyes, snout.
This species is known from the account given by Vaillant.

88. ECHELUS MYRUS.

‘Serpens marinus alter Willughby, 102, 1686 (Mediterranean Sea).

. Murena rostro acuto Artedi, Genora, 1733 (based on Willughby).

Murena myrus Linnans, Syst. Nat., ed. x, 225 (based on Actedi and of the copyists).

La murena myre Lacépdde, Hist. Nat. Poiss., 11, pl. 3, fig. 3, 1798,

" Echelus punctatus Rafinesque, Caratteri, G5, 1810 (Sicily).

Murena longicollis Cuvier, Rdgne Animal, 313, 1828 (no (loscrlptxon based on
Lacépade).

Myrus vulgaris Kaup, Apodes, 31, fig. 14, 1856 ; Gunther, vii, 50, 1870, and of Eu-
ropean writers generally.
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Habitat: Mediterranean Sea.

Etymology: Mspos, Myrus, the ancient name of the species.

This species is not rare in the Mediterranean; we have a single
specimen from Palermo. It reaches a larger size than the other mewm-
bers of the family.

Family IV..MURZNESOCID A.

This family as here understood comprises those scaleless Anguilloid
eels which have the posterior nostril not labial, the tongue largely
adnate, the jaws not excessively elongate, the end of the tail surrounded
by the caudal fin, and the pectoral fins well developed. None of theso
characters appear to have in themselves greatimportance, but according
to Dr. Gill, in the genus Murenesor, the only genus in which the osteology
is well known, the characters are such as fully to justify family distinc-
tion. Dr. Gill gives the following:

DIAGNOSIS OF MURENESOCIDX.

Enchelycephalous apodals with the tongue n'ot free, the branchiostegal membrane
connecting the opposite sides below, the epipharyngeals reduced to one pair, and the
hypopharyngeals linguiform and encroaching on the fourth branchial arch.

To this should be added: Gill-openings rather wide; pectoral fins
well developed ; jaws of moderate length ; vomer well armed.

Whether all these eharacters are found in the other genera commonly
associated with Muranesox is not yet known, The family seems divisi-
ble into two well-marked groups, which are perbhaps as distinet from
each other as trom the Echelide or the Congride. The Nettastomine,
usually associated with Murwnesor, We have removed to form a distinet
group near the Nemichthyidew.

The species of this family are not very numerous, and a large propor-
tion are American. In general appearance and habits they approach
the Congers. All are plainly colored and some descend to rather deep
water.

ANALYSIS OF AMERICAN GENERA OF MUR.ENEBOCIDZE.
a. Dorsal and anal fins low anteriorly, developed chiefly on the tail. (STILBISCIN.E).

b. Tail short, little more than half as long as rest of boedy; teeth all uniserial,
unequal, somoe of them canine-like; body very slender, whip-shaped.

o. Dorsal {in l)gginning close behind the NAPO.ecccnn e cavans GORDHCHT“YS, 24,

ce. Dorsal fin beginning behind the vent..............ccoeeennnn STiLuiscus, 25,

bb, Tail about as long as rest of body ; teoth moderate; dorsal beginning before
the vent.

d. Body whip-shaped, the diamoter less than one-fiftieth the length; dorsal

beginning not far behind peetoral................ LEPTOCONGER, 26,

dd. Body moderately clongate, the diameter more thanone-thirtieth the length ;

dorsal beginning just before vent.........._....... NEOCONGER, 27,

aa. Dorsal and anal fins well developed throughout, tho dorsal begiuning nearly
above gill-opening; snout moderately produced ; vomerine teeth very

strong. (MUR/ENESOCINE.)
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e. Teeth in jaws biserial, small; vomer with a series of long, pointed canines ;

tail about 4 times as long as rest of Lody; gill-openings narrow.
HoPLUNNIS, 28.

ce. Teoth in jaws in several series; gill-openings wide.

f. Teeth in jaws in several series, those of one series enlarged and com-
pressed, long canines in front; vomer with several long serios of tecth,
the middle one of conical canines .. ._... .. _...... MURENESOX, 20,
. Teeth all conical, slender, and sharp, those of jaws in wide bauds;
maxillary with deep groove, running the entire length of the bone and
dividing the band of teeth into two portions; shaft of vomer with a
medial series of conical teeth .. ... ... .......o.. XENOMYSTAX, 30.

Genus 24.—GORDIICHTHYS.

Gordiichthys Jordan & Davis, gen. nov. (irretitus).

Type: Gordiichthys irretitus Jordan & Davis.

Etymology : Gordius, a horse-hair worm, from /'5pdtos, the king whose
complicated knot was cut by Alexander; iy0s, fish.

This genus is based on a single species, distinguished from Stilbiscus
by the position of its dorsal.

ANALYSIS OF BPECIES OF GORDIICHTHYS.

a. Dorsal fin beginning before the gill-opening, not far behind the nape; trunk very
long; tail 14 in rest of body : head about 16 in trank (15 to 18, the type being so
injured that the gill-openings can not bo made out); greatest dopth of body 40
to 50 times in length of body; upper jaw much the longer, arched, the eye be-
hind its middle; eye moderate, 2} in snout, 43 in gapoe ; lower jaw with one row
of about 10 stoutish recurved teeth on each side, those in front enlarged and
canine-like; upper jaw with a series of similar teeth on each side and another
down middle of vomer, these threo series converging forward and meeting at a
point opposite middle of lower jaw ; in front of this on premaxillary and nasal
bones about 4 large, stout, hooked canines, the largest tecth of all ; 123 vertebra:
in trunk (probably about 100 in tail); (pectoral, gill-opening, and skin wholly
digested in the type; coloration probably similar to Stilbiscus ediwardsi).

IRRETITUS, 8.

89. GORDIICHTHYS IRRETITUS.

. Gordiichthys irretitus Jordan & Davis, sp. uov. (Snapper Banks at ’ensacola).

Habitat: Gulf of Mexico.

Etymology: Irretitus, entangled.

This species i8 known from a single partly digested example, 31 inches
long, from the spewings of snappers (Lutjanus aya) on the Snapper
Bapks at Pensacola.

Genus 25.—STILBISCUS.

Stilbiscus Jordan & Bollman, Proc. U. 8. Nat. Mus., 549, 1883 (edwardsi).

Type: Stilbiscus edwardsi Jordan & Bollman,

Etymology: Ztiijw, to shine.

This genus contains a single species, a very slender eel, distinguished
from Leptoconger by its short tail.
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ANALYSIS OF SPECIES OF STILBISCUS.

a. Head 74 in trank, 4} in tail; suout 7 in head, its length somewhat greater than
distance botween gill-oponings; eye 14 in snout, 14 in interorbital space; cleft of
mouth reaching to posterior margin of eye; upper jaw 5 in head ; bheight of
gill-opening 14 in snont; teeth all uniserial, some of the anterior enlarged,
canine-liko; dorsal beginning 13 length of head behind vent; length of first
part about equal to head and pectoral; developed part of dorsal at tail con-
tained 13 times in the head ; pectoral 6 in head. Upper part of head and body
above lateral line brown; lower -parts bright metallic-biuish silvery; dorsal
and anal pale, the latter with a dusky stripe on each side of its base; pectorals
dusky; caudal black .. ... oiiere i aeees ..-...EDWaRDSI, 20,

90. STILBISCUS EDWARDSI.

Stilbiscus edwardsi Jordan & Bollman, Proc. U. 8. Nat. Mus., 549, 1888 (Green
Tartle Cay, Bahaina Islavds).
Habitat: West Indian fauna.
Etymology : Named for Charles Lincoln Edwards.
This species is known from a single specimen taken by Dr. C. L.
Edwards at Green Turtle Cay, one of the Bakama Islands.

Genus 26.—LEPTOCONGER.
Leptoconger Poey, Anales Hist. Nat. Esp., 250, 1880 (perlongus).

'l‘ypé: Neoconger perlongus 1’ocy.

Ltymology: Aextés, slender; Conger.

This genus is based on a single species, a little-known eel of the
West Indian fauna. It is very close to Neoconger, from which it dif-
fers mainly in the very slender body.

ANALYSIS OF SPECIES O LEPTOCONGER.

a. [Head 4 in trurk; tail about a third longer than rest of body; gape 4 in head;
oye large, 14 in snout; snout pointud ; teeth hooked, short and robust, subequal
and unpiservial, a fow in front enlarged ; lower jaw much shorter than upper;
dorsal boginning just behind tip of pectoral. Violet brown, pale below ; dark
points over tho entire surface.] (Focy ... e PrrrLoNGuUs, 91.

91. LEPTOCONGER PERLONGUS.
Neoconger perlongus Poey, Anu. Lyec. Nat. Hist. N. Y., 67, tab. 9, tigr. 34, 18?4 (Ma-

tanzas).
Leptoconger perlongus ooy, Aun. Hist. Nat. Esp., 250, 1830 (Matanzas).
Habitat: West Indian fauna.
Etymology : Latin, perlongus, very long.
This species is known ouly from T’oey’s description.

Genus 27.—NJEOCONGER.

Neoconger Girard, U. 8. Mox. Bound. Surv., Ichth., 77, 1859 (Mucronatus).

Type: Neoconger mucronatus Girard.

Ltymology : N:os, new; Conger.

This genus, like the two preceding, is composed of small eels inhabit-
ing considerable depths of water. Two species are known.
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ANALYSIS OF TBE SPECIES OF NEOCONGER.

a. [Pectoral small. Dark reddish brown above, paler below ; head small, slender,
pointed; upper jaw the longer; dorsal fin beginning just in front of the vent,
forming a membranous ridge until near the tail, where it expands and becomes
fin-like.] (Girard) ...... o i i . i ieiceeeenn. MucCRONATUS, 92.

aa. Peoctoral well developed, 34 to 4 in head. Snout anteriorly short, slightly pro-
jecting beyond mouth; mouth small, reaching siightly behind eye; teeth small,
conical, uniserial in jaws, biserial anteriorly on the vomer, uniserial posteriorly ;
gill-slits vertical, longer thai eye, a little longer than isthmus; dorsal beginning
half the length of the head in advance of the vent; body not very slender, its
dopth 24 in head; head 3% in trunk; cleft of mouth 3 in head; tail usually a
little longer than the rest of body; tip of tongue slightly free. Color uniform,
yellowish-olive on body and fins, finely dotted with black ....VErRMIFORMIS, 93.

92. NEOCONGER MUCRONATUS.

Neoconger mucronatus Girard, U. S. Mex, Bound. Surv., 77, 1859 (St. Joseph Jsl., Texas);
Giinther, virr, 49, 1870 (copied); Goode & Bean, Proe. U. 8. Nat. Mus,,
155, 1879; Jordan & Gilbert, Syn. IYish. N. A., 360, 1883 (copied).
Habitat: Gulf of Mexico.
Etymology : Latin, mucronatus.

" This species is known only from the indifferent description given by
Dr. Girard. A second specimen from West IFlorida is said to .be in the
National Museum, but we have not seen it, and no description has been
published. The descriptions are not sufficient to distinguish the
spocies from Neoconger vermiformis.

93. NEOCONGER VERMIFORMIS.

Neoconger vermiformis Gilbert, Proc. U. S. Nat. Mus., 57, 1890 (station 3035, Lower
California). .

Habitat : Pacific coast of Mexico.

Etymology : Latin, vermis, worm; forma, shape.

This species is known from several specimens, the largest 6 inches
long, taken by Dr. Gilbert at station 3035, oft the coast of Lower Cali-
fornia, at a depth of 30 fathoms. An additional specimen, from station
2799 oftf Panama, has been since received ; this is considerably larger
than the types and has the pectorals shorter (somewhat worn at the
end), searcely 1 length of head. The specimen agrees in other respects,
with N, vermiformis, and is probably of the same species.

Genus 28.—HOPLUNNIS.

Hoplunnis Kaup, Aale Hamburg., Mauseum, 19, 18569, (schmidtii,)

Type: Hoplunnis schmidtii, Kaup.

Etymology : “0zlov, armature ; v, vomer; correctly written Hoplyn-
nis.

This genus countains a single species.
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ANALYSIS OF THI SPECIE8 OF BOPLUNNIS.

a. [Tail about four times us Jong as rest of body; eye 3 in suout; posterior portion
of vertical fins black.] (Xaup per Giinther) ... ... ..o ..o ... SCHMIDTII, 94,

94. HOPLUNNIS SCHMIDTIIL

Hoplunnis sehmidtii Kaup, Aale Hamb. Mus., 19, taf. 2, fig. 4, 1859 (Puerto Cabello)
(Jide Giinther); Giinther, vui, 19, 1570.
Habitat: Atlantic coast of Central America.
Etymology: A personal nawme.
This species is known to us only from Kaup’s account as quoted by
Dr. Glinther

Genus 29.—MURENESOX.

Mursenesox McClelland, Caleutta Journ, Nat. Hist., 1v, 405, 1843 (cinereus).
Cynoponticus Costa, Fauna Napoli Pesci., 1850, tav. 23 ( feror == savanna).
Brachyconger Blesker, Nederl. Tidsskr, Dierkunde, 11, 233, 1865 (savanna).
Congresox Gill, Proc. U. 8. Nat. Mus., 234, 1890 (talabon).

Type: Murane cinerea Forskil.

Etymology : Murana; esox, pike.

This genus containg numerous species, large, conger-like eels, some
of which are found in all warm seas. They are remarkable for the
strong armature of the vower.

There seews to be no doubt that the group called Cynoponticus and
Brachyconger is generically identical with the type of Murenesox, but
the group called Congresor, from the East Indies, having the vomerine
teeth acutely conie, is somewhat different, and should perhaps be rec-
oguized as a distinet genus.

ANALYSIS OF THE AMERICAN SPECIES OF MURENESOX.

a. Median toeth on vomer enlarged, compressed, cnltrate; median teeth on side of
lower jaw also onlarged and compressed or bluntish, (MURENESUX.)

. Midille scries of teeth on vomer uot distinctly tricuspidate; pectoral rather more
than balf head; vomer with a wodian row of about 15 very lurge, strong teeth,
which are wuch comprossed, the tip angular aud directed backwards, and with a

had

nick on the posterior edge, thus ; one or two of the anterior teoth only slightly

tricuspidate; on each side of the median row on vomer sowmo very small, blunt’
teoth, disappearing anteriorly, arranged in ons Or WO TOWs very close to the me-
dian row; jaws with one or two outer rows of small, blunt teeth, next a row of '
rather large, wedge-shaped teoth, and then an innor baud ot small, coniocal, blunt
teeth in two, three, or four series; tront of both jaws with groups of canines,
which are shorter than the pupil of the eye; inold exnmples the teeth, especially
those on the vomer, are often so worn that their original form is not at all evi-
dent; head 2 in trunk, 34 in tail; pectoral fin twice in the distance between the
tip of snout and the base of the fin: eye 2% in the snout, 1§ in interorbital width,
34 in eloft of mouth, situated a littlo behind middle of gape; cloeft of mouth 24
in the head; gill-opsuing large, containing the isthmus twico; dorsal beginuing
over the gill-openings. Olive brown above, dall whitish below ; dorsal aud anal
light brown with a dark margin; caudal aud peot.prul fins black ..CoNICEPS, 95.



648 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

bb. Median series of teeth on vowmer distinctly tricuspidate in the young, becoming
entire with age, with nearly even surface, thus,U ; pectoral as long as maxil-

lary, 23 in head; eye 2 in snout, which is 43 in head; dorsal inserted over the
gill-opening. Brown above, silvery below ; dorsal and anal edged with black.
) SAVANNA, 96.

95. MURZENESOX CONICEPS.

. Muranesox coniceps Jordan & Gilbert, Proc. U. S. Nat, Mus., 348, 1831 (Mazatlan) ; Jor-
dan, Cat. Fish. N. A, 55, 1685,

Habitat: Pacific coast of tropical America, Mazatlan to Panama.

Etymology : Latin, conus, cone ; ceps, headed.

This species is generally common on the Pacitic coust of tropical
America, where it reaches a length of 2 or 3 feet. Our specimens are
from Mazatlan, Panamna, and off the coast of Colombia.

The species is very close to the next, and the difference in dentition,
weil marked in young examples, seems to be wholly lost in the adult.

96. MURZNESOX SAVANNA.

Murenesox savanne Cuvier, Rigne Animal, 1828 (name only) (‘“La Savanne de
Martinique”).

Conger savanna Benuett, Proe. Comm, Ziol. Soc.. 135, 1331 ( fide Gitnther).

AMuranesoxr savanna Kaup, Apodes, 117, fig. 74, 1866 (South Ameriea); Ginthaer, vir,

47, 1870.

Brachyconger savanna Blecker, Atlas des Murénes Indes Oricent., 1v, 20, 1864 (generic
diagnosis).

Conger brasiliensis Ranzani, Nov. Spec. Pisc. Diss. Prima., IV, 17, tab. 13, fig. 1,1838
(Brazil).

Cynoponticus ferox Costa, Fauna Napoli Pesc., tab. 28, 1850 (Naples) ( fide Giinther).

Congrus curvidens Richardson, Voy. Erebus and Torror, 111, 1845 (no hubitat) ; Kaup,
Apodes, 117, 1856. :

Conger limbatus Castelnau, Anim. Awer. Sud, 83, pl 43, fig. 3, 1855 (Rio Janciro).

Habitat : West Indian fauna from Cuba to Rio Janeiro; also occa-
gional in the Mediterranean Sea.

Etymology : From the local name ¢ Savaune,” at Martinigue.

We follow Giinther in referring all the nominal species of Muranesox
found in the Atlantic to the synonymy of Murancsox savanna. The
specimen examined by us is from Bahia. The variations due to age in
the form of large teeth on the vomer are very considerable.

Genus 30.—XENOMYSTAX.

Xenomystax Gilbert, Mss. (afrarius).

Type: Xenomystax atrarius Gilbert.

Etymology : Zevis, strange; posraf, maxilla,

This genus, which is allied to Muranesor, is thus described by Dr.
Gilbert.:

Scaleless; pectorals well developed; vertical fins large, coutinuous around the
tail, tho rays evident; dorsal beginning before base of pectorals.  Gill-slits vertical
and rather wide, the gill membrane continnous below the throat. Branchiostogals
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apparently 11 or 12 in number, long and much curved, continuing around the pos-
terior and upper edges of the opercles ; mouth with wide lateral cleft, not extending
" far beyond eyce; maxillaries very wide, not oxtending far forwards, the clasping
processes applied to shaft of vomer well behind its head. Teeth all ¢onical, slender,
and sharp, mosily depressible, those in jaws in wide bands ; maxillary with a deep
lengthwise groove, rmnning the entire length of the bone and dividing the band of
teeth into two portions; lowor juw much shorter than upper. Posterior nostril o
linear slit, midway between eye and tip of snout; the anterior is a short tube just
behind the head of vomer: tongue small, with the tip free; lips undeveloped; the
lateral line conspicuous.
ANALYSIS OF TIHE SPECIES OF XENOMYSTAX.

. [Snout very long and slender; end of maxillary squidistaunt from tip of mandible
and gill-opening ; front of orbit over the beginning of last third of gape; long
slit-like pores on margin of upper Jaw, a conspicuous series on mandible and
proopercle; teeth in jaws in wide baunds, mostly depressible ; maxillary teeth
divided by a deep groove running entire length of jaw, those on inner side of
groove long, close-set, rigid, in single series; mandible with much narrower and
shallower groove, on the inuer edge of which is a single series of very small coni-
cal teeth, directed inwards; tip of mandible enlarged to form a knob which fits
into & toothless depression just behind head of vomer, the vomer extending well
beyond the tip of lower jaw ; teeth on head of vomer and knob of mandible simi-
lar, slightly larger than those of side of jaw; anterior part of shaft of vomer
with median series of strong conical teeth, accompanied by smaller lateral series
and followed by a narrower band of very small conical testh. Iiead ogual to
trunk and § of tail; gill-openings broadly lunate, vertical length of slit 4+ of
suout, iuterspace § length of slit; pectorals narrow, } snoutr. Color very dark
brown; fins black; pores of lateral line white.] (Gilberty ...._.. ATRARIUS, 97,

97. XENOMYSTAX ATRARIUS.
Xenomystax atrarius Gilbort, Mss. (off coast of Icuador).
Habitat: Deep waters of the eastern Pacific.
Btymology : Atrarius, blackish.
A single specimen, 183 inches long, was taken by the Albatrossoff the
- west coast of. Ecuador at about lat. 1° S.,long. 81© W, 401 fathoms.

Family V.—.NETTASTOMIDAZ.

This family, as understood by us, contains a few species of deep-sea
eels closely allied to the Muranesocide in technical characters, but more
resembling the Nemichthyide in appearauce, form of the head, and in
dentitiou. The family, which is a provisional one, may be thus defined :

Enchelycephalous eels without pectoral fins, with the tongue not
free, the posterior nostrils remote from the lip, the gill-openings small,
separate, and subinferior, the vent remote from the head, the tail end-
ing in a slender tip or filament, the dorsal and anal fins moderately
developed, and the jaws produced, slender, and straight, the upper the
longer, and both, as also the vomer, armed with bands of sharp, close-
set, recurved, subequal teeth.

Three gepera are known, deep-sea fishes with fragile hodies and the
thiu skin charged with black pigment.
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ANALYSIS OF GENERA OF NETTASTOMIDA.

a. Dorsal fin low, beginning nearly above gill-openiug.

b. Nostrils lateral, the posterior slit-like and placed just in front of eyo; snonut
without fleshy tip ... oo cooe i e e i eeea CHLopsIs, 31.
bh. Nostrils nearly superior, the posterior above and in front of eye, the anterior

at tip of bony portion of svout; head with numerous mucous pores.

¢. Snout withont a fleshy proboscis, the anterior nostrils near its tip.

X NETTASTOMA, 32.
ce. Snout with o long, slender, fleshy tip or proboscis, at the base of which are
the anterior nostrils ..o ... il i VENEFICA, 33.

Genus 31.—CHIAOPSIS.

Chlopsis Rafinesque, Indice Ittiol. Sicil., 58, 1810 (bicolor).
Saurenchelys Peters, Berliner Monatsberichte, 397, 1864 (cancrivora).

Type: Chlopsis bicolor Rafinesque. .

Btymology: Aldy, a green twig; &¢iw, appearance.

This genus is based on a single little-known species from the Medi-
terranean to which another has been recently added. It is not very
different from Nettastome, apparently differing in the position of the
nostrils.

ANALYSIS OF THE SPLECIES OF CHLOPSIS.

a. (Head 2} in head and trunk; oye % length of snout; upper jaw the longer; ver-
tical fins with a black margin posteriorly ; peritoneum silvery.) (Peters, per
(7787 Y Y Bicoror, 9&.

aa. [Head 2% in head and trunk; eye 3} in snout; body extremely slender, tapering
posterinrly to a very narrow tail, which is, however, not filamentous; head long
and slender, lower jaw shorter than the upper; eye nearly over angle of mouth;
posterior nostril a long horizontal slit. immediately in front of lower margin of
eye ; series of slit-like mucous pores along upper jaw ; scries of ronnd pores along
lower jaw; trausverse serics ou occiput; Loth jaws and vomer with wide bands
of short, sharp conical teeth, inner series on jaws slightly longer than the other;
bands ob shaft of vower reaching back to front of posterior nostril; gill-openings
with their margins much curved, forming 4 of a circle, their vertical diameter
nearly equal to that of eye, and more than twice the length of the interspace;
gape 28 in bead; head 23 in head and trunk; body 3% in tail; eyo 34 in snoug;
dorsal beginning 13 length of head behind the same. Color dusky-olive, dotted
with coarse brown specks everywhere except on under side of head and fins:
blackish streak on median lineof belly; fins translucont.] (Gilbert.)

EQUATORIALIB, 99.

98. CHLOPSIS BICOLOR.

Chlopsis bicolor Rufinesque, Indice Iitiol. Sicii., 59, 1810 (Palermo).
Saurenchelys cancrivora Peters, Monatsber. Akad. Wiss, Berl., 397, 1864 (Mediter-
ranean) ( fide Giinther) ; Giinther, viir, 48, 1890 (copied).

Habitat: Mediterranean Sea.

Etymology : Latin, two-colored.

This species is known to us only from the scanty description of
Peters. The equally scanty description and poor figure given by Rafin-
esque of his Chlopsis bicolor seems to belong to the same species, and
we have therefore substituted Rafinesque’s name for the preferable
nawe given by Peters.
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99. CHLOPSIS EQUATORIALIS.
Cllopsis equatorialis Gilbert, M8s,

Habitat: Deep waters.of eastern Pacific.
Etymology: From the equator.

[This species has not the appearance of u deep-sea cel, though the intestine protruded
+ through tho anus in the type specimen, as the resnlt of the release of pressure.

1t is described from a single spocimen, 14} inches long, takon by the Albatross ofi
the coast of Ecuador at about lat. 1° 8., long. 81° W, in 401 fathoms.] (Gilbert.)

Genus 32.—NETTASTOMA.

Nettastoma Rafinesque, Caratteri, ete., 66, 1310 (melanurum).
Hyoprorus Killiker, Verh. Phys. Med. Gos. Wurzb,, 1v, 101, 1854 (messinensis = larva
of melanurum).

Type: Nettastoma melanurum Rafinesque.
Etymology: ¥jrra, duck; oripu, mouth.
This genus contains two or three species from the deeper parts of
both oceans,
ANALYSLS OF EUROPEAN SPECIES OF NETTASTOMA.
a. (Cleft of the mouth extending to below the hind wmargin of eye; dorsal fin com-
mencing immeoediately behind tho gill-openings; tail Jong, nearly twice as long

a8 body; fins with a black margin posteriorly ; peritoneum black.) (Giinther.)
MeLANURUNM, 100.

:100. NETTASTOMA MELANURUM.
(SORCIRE. )

Nettastoma melanurum Rafinesque, Caratteri, 66, 1810 (Sicily); Giinther, vi11, 48, 1870
(Nice); Doderlein, Atti. Acc. Soc. 58,1877 (Palermo); Giglioli, Cat. Anfib.
o Pesoi Ital., 47, 1880 (Nice, Palermo) ; Vinciguerra, Ann. Mus. Civ. St. Nat.
Genova, 585, 1883; Giinther, Voy. Challenger, xx11, 253, 1887, and of
European writers generally.

Muranophis saya Risso, Ichth. Nice, 370, pl. 10, fig. 39, 1810 (Nice).

Hyoprorus messinensis Kolliker, Verh. Phys. Med. Gesellschs. Wiirzburg, 1v, 101, 1854
(Messina ; larval form); Vaillant, Expéd. Travailleur ot Talisman, 95

(Morocco). .
? Nettastoma brevirostre Facciold, ‘“ Nat. Sicil,, vi, 166, pl. 111, f. 3, Sicily,” 1887 ( fide

Zoblogical Record).

Habitat: Mediterranean Sea.

Ktymology : Meldz, black ; odpd, tail.

This species is not rare in the deeper parts of the Mediterranean,
According to Risso, its flesh has a disagreeableodor. Anunother species,
Nettastoma brevirosire Facciold, has been described from the Mediter-
ranean, but we have not seen the description.

Genus 33.—VENEFRICA.

Venifica Jordan & Davis, geén. nov. ( procerum).

Type: Nettastoma procerum Goode & Bean.
Etymology : Vencfica, sorceress, from the name Sorciére used at Nice

for Nettastoma melanurum.
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This genus containg two known species, from the depths of the
Atlantic and Pacific Oceans. They differ from Nettastoma only in the
presence of a fleshy tip to the snout.

ANALYSIS OF SPECIES OF VENEFICA.

a. [Tail twice as long as head and trunk; body very elongate, compressed, especially
so posteriorly ; head slender, conical ; upper jaw projecting an eye’s diameter
beyond the chin; beyond this a slender, fleshy, proboscis-like tip, whose length
is twice that of the eye; snout a little more than 2 in the head : anal fin begin-
ning at a distahice from the snout, equal to 2§ times the length of the head; tail
twice ag long as rest of body, the head included. Color, dark brownish; peri-
toneum black.] (Goode § Bean.). coceooecove iiiveeenann ceen o... PROCERA, 101,

aa. (Tail 2 little longer than head and trunk; nasal proboscis a flat, triangular pro-
jection half the length of snout, resembling the snout of the snake ¢‘ Porte-6épée,”
Langaha ensifera; teeth fine, in cardiform bands on jaws and palate; gill-openings
near together; dorsal inserted nearly over the gill-openings; tail a little more
than one-half the total length ; head 10 in total length. Color. brown or almost
black.] (Vatllant.). .cccee oo oo i vacceeeeeearcaenes ... PROBOSCIDEA, 102,

101. VENEFICA PROCERA.
Nettastoma procerum Goode & Bean, Bull. Mus. Comp. Zodl., X, 5, 224, 1883 (Atlantic
Ocoan, lat. 33° 35’ to 40° N., long. 76° W.; depth, 178 to 647 fathoms).
Giinther, Voy. Challenger, xx11, 2563, 1887 (copied).
Habitat: Depths of the Atlantic.
Etymology: Procerus, elongate.
This species is known from three specimens obtained by the Albatross
in the Gulf Stream off the coast of North Carolina.

102. VENEFICA PROBOSCIDEA.
Nettastoma proborcideum Vaillant, Expéd. Travailleur et Talisman, 84, 1888 (Morocco).

Habitat: Deep waters of the Mediterranean.
Etymology : Latin, having a proboscis.
The type of this species is tfrom near Moroceo.

Family VI NEMICHTHYIDAZE.

(Tur Turzap EELs.)

This family includes eels with the body attenunate and the jaws very
slender, needle-like, and more or less recurved at tips. There are no
scales; the gill-openings are separate or partly confluent; the pectoral
fins are well developed (in our species, wanting in the East Indian genus
Gavialiceps), as well as the dorsal and anal, and the nostrils are near
together, in front of eye, without taube or flap.

These eels inhabit the deep seas; the species are little known and
the anatomy has never been studied. Judging from external charac-
ters, their nearest relations are with the Nettastomide, and possibly
through them with the Murwenesocide, but the connection of Nettastoma
with Murwnesox is very questionable.
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ANALYSIS OF GENERA OF NEMICHTHYIDA.,

a. Gill-openings partly confluent, rather large; vomerine teeth covspicuously enlarged.
b. Vowerine teeth lancet-shaped, very close set; jaws modoerate, the snout not
longer than rest of head ; vent at a distance behind head about equal to
postorbital part of head ; eye above angle of moath __..SerrivoMER, 34.
bb. Vomerine teeth conicil; jaws very long, attonuate ; color silvery.
SPINIVOMER, 35.
aa. Gill-openings distinctly separato; vomerine teeth moderato; jaws oxcessively
attonuate, the upper longer and recurved; tail probably always normally
with a tiliform tip; (truncate in injured specimens; short and band-like
in translucent larviv).
¢. Vent remote from the head, at a distance behind pectoral more than s times
length of that fin; color black.
d. Gill-slits very small, inforior, well separated; dorsal commencing above
vent; (tail truncate); jaws moderato-..... .. . ... CYEMA, 30.
dd. Gill-slits lateral, vertical, well separated; dorsal commencing above pec-
torals; tail filamentous; jaws long and slender; a single series of pores
along lateral line ..o occeenmocer el AVOCETTINA, 37.
ce. Vent atthe throat, at a distance behind the hoad less than length of pectoral;
anal in beginning bLelow middle of pectorals; body very long and slen-
der, most of the dorsal rays very slender, nearly free, appearing liko
slender spines; jaws very slender, not expanded ag tip.
¢. (Tail truncate, the resunlt of mutilation?); a single row of pores along

lateral line ; color blick cececomecn e moeeni i, LABICHTIIYS, 38,
ce. Tail always ending.in a long filament ; two or throe rows of pores along
lateral line ; color dusky silvery, darker below ... . _ NEMICHTHYS, 39.

Genus 34.—SERRIVOMLIR.

Serrivomer Gill & Ryder, Proc. U. 8. Nat. Mus., 260, 1883 (beani).

Type: Serrivomer beani Gill & Ryder.

Etymology: Latin, serra, saw ; vomer.

This genus contains a single species, from the deep waters of the
Atlantic.

ANALYSIS OF TILE SPECIES OF SERRIVOMER.
a. [Stoutest of the family, with much shortor jaws than any other, and with a very
formidable vomerine armature ; depth of hoad at vertical from mandibular articu-

lation contained 37 times in the total length; groatest height 20§ in total length. )
(Gl & Ryder) - o oo ieiin iieeemmmme mme cem e it e .- BraxNi, 103.

103. SERRIVOMER BEANI.

Serrivomer beani Gill & Ryder, Proc. U. S. Nat. Mus,, 261, 1893 (Atlantic).
Habitat: Atlantic Ocean (lat. 41° 40’ 307, long. 650 28’ 30"),
Etymology : Named for Tarleton H. Bean.

This species is known from the brief deseription given by Dr. Gill.

Genns 35.—SPINIVOMER.

Spinivomer Gill & Rydor, Proc. U. S. Nat. Mus., 261, 1833 (goodei).
Type: Spinivomer goodei Gill & Ryder.
Etymology: Latin, spinus, spine; vomer.
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This genus coutains, so far as known, a single species from the deep
8ea. :
ANALYSIS OF THIE SPECIES OF SPINIVOMER.
a. [ Silvery; recognizable also from its smaller eye and deeper mandibles, greatest
height of body at the braunchial regions contained 52 times in total length ; rays
ensheathed in a tough mewbrave.] (Gill § Ryder)........... ... : GoobEl, 104,

104. SPINIVOMER GOODEL

Spinivomer goodei Gill & Ryder, Proe. U. S. Nat. Mus., 261, 1843 (Atlantic).
Habitat: Atlantic Ocean (lat. 38° 19/ 26", long. 68° 20’ 20/,
Etymology : Named for George Brown Goode.

This species was taken by the Albatross in the Atlantic.

Genus 36.—CYIEMA.

Cyema Giintber, Aun. & Mayg. Nat. Hist. 11, 251, 1873 (atrum).

Type: Cyema atrum Giinther.

Etymology: Kosjpa.

The name Cyema is based on a single species apparently allied to
Nemichthys and still more closely to Avocettina, from which. it differs in
the more posterior position of the vent, in the form of the tail, which is
not surrounded by a fin, and especially in the very small, inferior gill-
slits. The peculiar soft band-like form of the body in Cyema atrum is
probably not characteristic of the species when adult, the type being
probably in a larval or leptocephalous stage. .

ANALYSI8 OF THE S8PECIES OF CYEMA.

a. [Dorsal fin commencing nearly opposite the vent; body compressed, soft, and
short; the depth contained 1% times in the body, the head not included; eye
minute; upper jaw tapering into a very long, slender beak ; teoth on jaws in
broad bands; gill-openings very small, close together at the lower surface of the
body, immediately.in front of base of pectorals, at some distance from angle of
lower jaw; vent midway between angle of mouth and end of tail; dorsal com-
mencing nearly over vent; pectoral tin well developed, its distance from eyo § of
that from vent. Coloration nniform black.] (Ginther)........._.. ATRUM, 105,

105. CYEMA ATRUM.

Cyema atrum Giinther, Ann. & Mag. Nat. Hist., 11, 251, 1887; Giinther, Voy. Chal-
lenger, xxIt, 265, pl. L1v, fig. D (South Pacific, 1500 fathoms; Antarctic
Ocean, 1800 fathoms); Vaillant, Expéd. Travailleur et Talisman, 91, pl.
8, fig. 4, 1888 (coast of Morocco).

Habitat: Atlantic and Pacific in deep water.

Etymology: Latin, ater, black.

This singular fish is known only from the gceonnts given by Giinther
and Vaillant. It seems probable that its peculiar form is due to its
imperfect development, and that it is a larval Nemichthyid.
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Genus 37.~AVOCETTINA.

"Avocettina Jordan & Davis, gen. nov. (infans).

Type: Nemichthys infans Giinther.

Etymology: From Awocetta, the avocet or Recurvirostra.

This genus is based on a species allied to Nemichthys, but differing
notably in the position of the vent. A second species, imperfectly
known, is doubtfnlly assigned to the same group.

ANALYSIS OF THE SPECIES OF AVOCETTINA.

@. Eye rather large, contained 2 to 3 times in the distance botween eye and pectoral;
jaws long and filamentous, upper jaw 4 timos the length of rest of head; both
jaws covered with very fine recurved teeth; pectoral fin about as long as the
head is high; gill-openings o little less than exe; postorbital part of head con-
tained about4 times in trunk ; dorsal bogiuning over pectorals, consisting of very
delicate rays; trank contaiuned atleast 12 times in tail; greatest depth of body
about equal to head without snout. Color uniform black, jaws lighter.

INFANS, 106.
aa. [Eye minute; upper jaws short, scarcely as long as rest of head; trunk longer
than head ; tail with trunk .of whole length.] (Paillant) ...... RICHARDI, 107,

106. AVOCETTINA INFANS,

Nemichthys infans (;iiuthvr,. Ann. and Mag. Nat. Hist., 24, 1878 (mid-Atlantic 2,500
fathoms); Giinther, Voyage Challenger, XXr11, 264, 1684 (mid-atlantic
2,500 fathoms ; off l’ern:unbﬂco 500 fathoms ; Mona Channel, West Indies,

814 {uthoms).
Labvichthys gilli Bean, Proe. 1. 8. Nat. Mus., 45, 1890 (eastof Prince of Wales Island,

56O RO N, 1460 20’ W, depth 1,569 fathoms).

Habitat: Deep waters of Atlantic and Pacific.

Etymology : Latin, infans; immature.
Our description is taken from o specimen collected by Dr. Gilbert on

the west coast of Alaska. In Dr. Gilbert’s opinion, the species called
gilli is identical with nfans.

107. AVOCETTINA RICHARDI.
Nemichthys infans Vaillaut, Expéd. Trav. ot Talis., 95, pl.vii, fig. 1, 1a, 1388 (Azores),
Nemichthys richardi Vaillant, op. cit., Appendix, 93, 1888,

Habitat: Deep water off the Azores.
Etymology : Named for M. Richard.
This species is known trom the aceount given by Vaillant, based on

an imperfect specimen.
Genus 38.—LABICHTHYS.

Labichthys Gill & Ryder, Proc. U. 8. Nat. Mus., 261, 1883 (carinatus).
Type: Labichthys carinatus Gill & Ryder.
Etywmology : Aupsj, grip or hold, correlated with idj3:s, foreeps ; ixdds,
fish,
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This genus is based on two species from deep waters of the Atlantic.
The scanty description does not show any important difference frow
Nemichthys, if we suppose, as is probable, that the truncate tail is the
result of mutilation.

ANALYSIS OF THE S8PECIES OF LABICHTHYS.

a. [The ridges that bound the median rostral groove converging and forming a carina
along the median line in vertical from the anterior border of the orbit; greatest
heighbt 343 in total length. Colorblack.] (Gilld- Eyder.) [Dorsal beginning over
base of pectoral; vent close behind the pectorals]. (fiean.)....CARINATUS, 108.

aa. [The ridges that bound the rostral groove not coufluent backwards in a carina-
form extension, but ending in a vertical from the orbit; greatest height of body
36 in a total lengtL. Color black.] (Gill §* Ryder.) ... ...... ErLoNGarts, 109,

108. LABICHTHYS CARINATUS.

Labichthys carinatus Gill & Ryder, Proc. U. §. Nat. Mus., 203, 255, 261, 1853 (At-
lantic).
Habitat : Atlautic Ocean, lat. 41° 13/, long. 65© 33’ 307,
Etymology : Latin, carinatus, keeled.
This species is known only from the scanty description of Gill &
Ryder. According to Bean it agrees with Nemichthys in the position
of its vent.

109. LABICHTHYS ELONGATUS.

Labichthys elongatys Gill & Ryder, Proc. U, S, Nat. Mus., 262, 1833 (Atlantic).

Habitat : Atlantic Ocean, lat. 392 22/, long. 65° 34’ 30",

Etymology : Latin, clongatus, clongate.

This species is known only from the original diagnosis. The position
of the vent iy not stated.

Genus 39.—NEMICHTHYS.

Nemichthys Richardson, Voyago S:un:.lrzmg, 16, 1848 (scolopuceus).
Leptorhynchus Lowe, Ann. Mag. Nat. Iist., X, 54, 1852 (leuchtcnbergt) (preocenpied).
Belonopsis Brandt, Mém. Ac. St. Petersb,, Savans Etrangers, 174, 1854 (lewchten-
bergt). ’

Type: Nemickthys scolopaceus Richardson.

Ltymology : Nyua, thread; iy0ns, fish.

This genus contains one or two species of long and very slender eels
living in deep water, though perhaps nearer the surface than the mem-
bers'of related genera.

ANALYSIS OF THE AMBERICAN SPECIES OF NEMICHTHYS.,

a. (Head comparatively stout, its depth one-seventh its greatost longth ; eye moder-
ate, less than one-third the length of head without snout; length of poctoral
slightly less than height of anal. Pale above, helly and anal fin blackish, the
color not abruptly changing; back somewhat speckled.)..... ScoLoPACEUS, 110.
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aa. Head slenderer, its depth onc-ninth its greatest length; eyo large, one-third the
head without snout; length of pectoral scurcely greater than height of anal,
head 12, depth 58, in total length. Translucent; belly with closo-sot dark spots;

its lower edge and anal fin black, the back abruptly white and unspotted.
AVOCETTA, 111,

110. NEMICHTHYS SCOLOPACEUS.

Nemichthys scolopacca Richardson, Voy Samarang, 25, 1848 (South Atlanuic) (fide
Giinther); Giinther, viix, 21, 1870 (M‘ulmm), Potors, Monatsber. Akad.
Wiss., 849, 1876 (Now (,umoa) Goode & Boan, Bull. Issex Inst., 26, 1579
(George’s Bank) ;- Goode, Proc. U. S Nat. Mus., 483, 1680 (south of coast of
New England); Goode & Bean, Bull. Mus. Comp. Zoél., 225, 1883; Jordan
& Gilbort, Syn. IFish. N, A., 3060, 1833; Giinther, Yoy, Challenger., xx11,
263, 1887 (Madoeira). .

Leptorhynchus leuchicnbergii Lowe, Mén, Soc. Savaus Etrangers, Potersburg, 171, 1854
(Madeira).

Belonopsis leuchtenbergii Brandt, Mém. Soc. Sav. Etr., Petorsb., 174, 1854 (with good
plate) (Madeira).

Habitat: Deep waters of Atlantic.

Etymology : Latin, scolopaz, snipe.

This species is not rare in the North Atlantic, large numbers having
been taken with the trawl off the coast of New England.

111. NEMICHTHYS AVOCETTA.

Nemichthys avocetta Jordan & Gilbert, Proc. U. S. Nat. Mus., 409, 1880 (Puget Sound);
Jordan & Gilbert, Proc. U. 8. Nat. Mus,, 37, 1881 ; Bean, ibid., %66 (Puget
Sound); Jordan & Gilbert, Syn. Fish. N. A., 367, 1883; Giinther, Voy.
Challenger, Xx11, 263, 1887 (copied).

Habitat: Pacific coast of United States.

LEtymology : From the Avocet (Itecurvirostra),

Of this species a single specimen, 22 inches long, is known. It was
taken near Seattlo on Paget Sound, swimming near the surface. Its
movements in life were very active. It is not unlikely that this species
will prove identical with Nemichthys scolopaceus, which it greatly re--
sembles.

Family VII._ HETEROCONGRIDAZE.

This group consists of the single genus, Heteroconger. It appears to
form a family distinet from the Congride, if the naked Enchelycopha-
lous eels are not all to be referred to one family.

The genus is thus defined by Dr. Giinther:

ANALYSIS OF GENERA OF 1HETEROCONGRID.A.

a. Body and es pemallv tail exceodingly olongate, subeylindrical, scaleless; tail com-
pressed ; snout obtuse, very short, \\nh'tlm cleft of mouth obliquely n.swndmnr
upwards, the lower jaw projocting boyond the uppeor; mouth small, extending
to below front margin of the oyo; tecth swmall, acicular, in narrow bands on
the juws and on the vomer; nostrils very small, in front of the eye ; gill-openings
lateral, narrow slits; pectoral none, vertical fins rathor low ; dorsal commencing
at a short distance behind gill-opening...ecoceene oo . ... HHETEROCONGER, 36,

H. Mis. 27
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Genus 40.-~-HETEROCONGER.

Heteroconger Blecker, Versl. Med. Ak. Wet., Amsterdam, 331, 1868 (polyzona).
Type: Heteroconger polyzona Bleeker.
Etymology : "Erepos, different; Conger.
This singular genus contains two species, one from the Bast Indies,
the other from the eastern Atlantic. '

ANALYSIS O THE SPECIES OF HETEROCONGER.

a. [Coloration uniform; head 5 in trunk ; tail more than twice as long as head and
truck ; eye small; vertical fins rather indistinet and low.] (Ginther.) )
LoxaGlssimus, 112,

112. HETEROCONGER LONGISSIMUS.

Heteroconger longissimus Giinther, v, 45, 1870 (Lanzarote, Canary Islands).

Habitat: Canary Islands.
Etymology : Latin, excessively long.
This species is known to us only from Giinther’s description.

Family VIII..CONGRIDA.

(Tur CoNxGER EELS.)

This family includes vhose cels which are scaleless, and have the
tongue largely free in frout, the body moderately clongate, the end of
the tail surrounded by a fin, the posterior nostril remote from the upper
lip and near frout of eye, and the pectoral fins well developed.  All the
species are plainly colored, grayish or dusky above, silvery below, and
the dorsal edged with black.

The three recognized genera are all represented within the limits of
this paper. As, however, the osteology of most of the species is un-
known, we can not say whether the Muranesocide and Kehelidwe should
really Le separated {rom this group, or whether possibly Heteroconger
should be included in it. Bleeker places all those genoera withh Nettastoma
and Nemichthys, also in his favaily of Congroidei. Giinther approximates
Conger to Anguille, while recognizing the allies ot Murwnesox, Echelus,
Heteroconger, and Nemichthys as distinet subfamnilies.  Nettastoma he
places with Neoconger and Murwnesox.

ANALYBIS OF GENERA OF CONGRID 33"

a. Vomerine teeth uniserial, someo of them canine-like; inaxillary teeth Dbisorial;
dorsal beginuning above root of pectoral; cleft of month extending beyoud mid-
dle of eye; tail very long and slender, about half longer than rest of body.

' UROCONGER, 41.
aa. Vomerine teeth in bands, none of them canine-like ; lips thick.

b. Dorsul fin beginning over tho gill-opening; -bones of front of head with large
muciferous cavities ; mouth rather small; jaws with bands of small tecth, ithe
outer not forming a cuiting edge; tail from half to two-thirds of total length.

OPHISOMA, 42.



APODAL FISHES OF AMERICA AND EUROPE. 659

bh. Dorsal fin inserted at a point behind base of pectoral, but nearer pectoral than
vent ; head with incouspicuous mucous cavities; jaws with an outer .series of
close-sot teeth forming a cutting edge; tail about half longer than rest of body.
LEPTOCEPHALUS, 43.

Genus 41.—UGROCONGER.

Uroconger Kaup, Apodes, 110, 1856 (leplurus).
Type: Conger lepturus Richardson.
Etymology : 0dpd, tail; Conger.
This genus contains no American species.
ANALYSIS OF LUROPEAN SPECIES OF UROCONGER.

a, [ Vomerine testl large ; two strong canines in front of vomer; lateralline distinct,
with white peints; cloft of mouth reaching the centor of the eye; tail one-half
longer than rost of body ; pectoral fin 24 in head; dorsal commencing over the
tip of pectoral fin; body stouter thun in Uroconger lepturus. Uniform brown.]
(Paillant.) oove e et e v ieee e e iaiaaa ViciNos, 113,

113. UROCONGER VICINUS.

Uroconger vicinus Vaillant, Expéd. Travailleur ¢t Talisman, 86, pl. v, 18230-83
(Coast ot’ Sondan, Arguin, Cape Verde Islands).

Habitat : Deep waters of the castern Atlantic.

Etymology : Latin, vicinus, near (to Uroconger lepturus).

This species is known only from Vaillant’s description and figure.

Genas 42.—OPHISOMA.

? ziriaﬂoﬂm Swainson, Nat. Hist. Classn. Iisbes, 11, 196, 1839 (no type mentioned).
Ophisoma Swainson, Nat. Hist. Classn. Iishes, 13, 334, 1839 (acuta) not Ophisomus
Swainson, 1 e., p.277=Muramoides L‘:u:épi:(lc).

Conger-murane Kanp, Apodes, 103, 1856 (balearica).

(nathophis Kaup, Aale Hamb. Mus., 1859 (heterognathus).

Congromurane Giiuther, viir, 40, 1370 (halearica).

Ophisoma Bleeker, Povy, otc.

Type: Ophisoma acuta Swainson=.JMurwna balearica De la Roche.

Etymology : "V¢is, snake; oapna, body.

This genus contains numerous SI)C(iiOS of small (J‘()lng-l‘S, (“Sl}'lﬂgllishe(l
by the more anterior insertion of the dorsal and by the greater devel-
opment of the muciferous cavities in the head. The species are very
closely related and are therefore not well known.

The name Ophisoma was given by Swainson to two eels, O, obtusa,
and 0. acuta, which are appareuntly identical with Conger and Opliisomy
balearicum. The name was retained by Bleeker to the present group
on the supposition that these eels belonged to the group called Conger-
murena by Kaup. 1t is therefore questionable whether Congermurana
should not be used, and Ophisoma be made a synonym of Conger. As,
however, one of the typical species of Ophisoma is a member of this
gbnus, and as the name has been restricted to this genus by Bleeker, it
seews best to use the older name,
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Ariosoma, which is still older, we do not adopt because no species is
mentioned in connection with it, and the definition is wholly inade-
quate for determination. Swainson distinguishes it from Anguilla as
follows : ¢ Spiracle before the base of the pectoral ; nostrils simple.”
We can infer its identity with Ophisoma only from the fact that the
latter takes the place in the systematic synopsis in the latter part of
the work which Ariosoma has in the analytical keys. In other words,
the genus which at first Swainson proposed to call Ariosoma he after-
wards described as Ophisoma.

The species of this genus are very closely related. Conger punctus
Jenyns doubtfully referred to this genus by Giinther, is, as elsewhere
stated, not an eel at all, but a Lycodid (Maynea puncta). We are
indebted to Dr. Gilbert for a revision of our account of this genus.

ANALYSIS OF EUROPEAN AND AMERICAN SPECIES OF OPHISOMA.

a. Vent submedian; the body and tail about equal in length; upper jaw but little
projecting ; lips thin ; head about 6 in total length ; the tail a little longer
than the head and trunk; eye about eqnal to snout, 5 in head. Color
brownish or yellowish ; silvery on sides and below;.vertical fins with a
narrow black edge o, . cvient coi oo aias BALEARICUM, 114,

aa. Vent anterior in position, the tail muclt longer than the body.

b. [Suout comparatively short and heavy, blunt, and broadly rounded, projecting
but little beyond tip of mandible; tail twice length of body; lips full;
teeth in mandible in a broad band, these of outer series the largest ; max-
illary and vomerine tecth also in broad baunds ; vomerine patch divided by

" a groove into which fits the tip of the mandible; no teeth on shaft of
vomer ; posterior nostril an elliptical slit, on level of upper margin of
pupil; anterior nostril a round pore near tip of snout; five large imicous
pores on each side of jaws; gape extending slightly boyond pupil, 2% in
head ; eye moderate, § in snout, 6 in head; head 1} in trunk, 4 in tail;
pectoruls } length of head; origin of dorsal slightly behind hase of pec-
torals. Color dusky n.bme, under side of head and abdomen light, the
two arcas separated by a well-defined line; fins dusky, Lecoming black
towards tip of tail, with whitish border; inside of mouth, gill cnvity, and
peritoneum silvery.] (Gilbert) ... .. ... SR MACRURUM, 115.

bb. Snout long and acute, projecting well beyond tip of maundible.
¢. Tail less than twice length of body. .
*d. Eyelargo, equaling snout, 5 in head. [Upper lip much swollen and thick-
ened ; up'quaw pointed, much projecting beyond lower; tail corsiderably
longer than the body; dorsal beginning immediately behind the gill-opening.
Coloration uniform.] (Gimther.).c.ccoceveevooaoo. ... MYBTAX, 116.
dd. [Eyesmall, 2in snout, 8 in head, slightly less than length of gill-slit ; snout

Yong and sharp, the acutoe tip projecting beyond mandible for § length
of orbit; teeth villiform, in broad bands, none of thein enlarged, a trans-
verse groove behind head of vomer to receive tip of mandible; postoerior
nostril slit-like, tho anterior with distinct membranous tube; mandibles
vory broad and strong; gape reaching to vertical from posterior margin
of pupil, % of head; couspicuous pore just behind angle of mouth; héad

* Takeu from Steindachner’s description, which reads: “The pomt of the upper
jaw projects considerably beyond the lower jaw; the angle of the mouth lies in a
vertical direction from themiddle of the eye; the oyes of unusual size, their diampter
equaling the snout or contained 5 tiwes in the head,” ete.
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equal to trunk, 3 in tail without fin; depth 13 in total length; pectoral
34 in head ; dorsal beginning in advance of gill-opening, its distance from
tip ot snout slightly less than half the distance from snout to anal. Uni-
formlight brown ; fins dusky, black near tip of tail, and there with narrow
bright white margin; mouth, gill-cavity and peritoneum black.] (Gilbert)
PRORIGERUM, 117.,

ce. Tuil much more than twice length of body; body slendor; tail comprossed ;
lower jaw considerably shorter thun the upper; dorsal beginning slightly
in advance of the root of the pectoral. Hoad 14 in trunk, 54 in tail; tail
25 times as long as head and trunk ; snout4# in head, very soft; eye very
large, 7 in head, 15 in snout; interorbital area 2 in oye; cloft of mouth
34 in head, extending slightly bebind middle of eye; pectoral long and
narrow, 24 in head, 1} times as long as gill-slit. Color olivaceouns, upper
parts of head and body with numerous fine black dots; a silvery shade
across opercles and below lateral line; peritoneum bright silvery, giving
belly a pale color; dorsal and anal with a narrow black margin, below
which are a few small spots; pectoral pale .....__......____. NiTeNs, 118,

114. OPHISOMA BALEARICUM.

Murana balearica Do La Rocho, Aun. Mus., 327, fig. 3, 1809 ( fide Giinther).

Conger balcaricus Costa, Faun. Nap. Pese., tab. 29, 1545 (fide Giinther).

Conger- Murana balearioa Kaup, Apcdes, 110, 1856.

Congromurena balearica Giinther, viri, 41, 1870 (Malta; Algiers).

Ophisoma balearicum Gilbert, Proc. U. 8. Nat. Mus., 1501 (Galapagos Islunds).

Lchelus ciuciara Rufinesque, Caratteri, 65, 1810 (Sicily).

Murwna cassini Risso, Ich. Nico, 91, 1810 (Nice).

Ophisoma acuta Swainson, Fish, Rept. Amph., 11, 396, 18:30 (Sicily).

Conger opisthophthalmus Ranzani, De Nov. Spec. Pise. Disser., Prima 16, tab. v, fig. 1,
1838 (Bahia).

Conger microstomus Castelnan, Anim. Nouv. Rares, Amérique du Sud, 83, pl. 42, fig.
4, 18565 (Rio Janeiro).

Conger analis Pooy, Memorias, 11, 318, 1860 (Havana).

Oplisoma analis Pooy, Repertorio, 11, 248, tab. 3, tig. 3, 1866 (Havana).

Congromurana analis Poey, Enumeratio, 152, 1875 (Havana).

Conger impressus Poey, Mem, Cub., 11, 318, 1860 (Cuba).

Oplisoma impressus Poey, Repertorio, 11, 248, 1866.

Congromurana impressa Poey, Enumeratio, 152, 1875.

Congromurana mellissii Giinther, vir, 42, 1870 (St. Helena).

Leptocephalus conger Jordan & Gilbert, Proc. U. 8. Nat. Mus., 378, 1883 (Cape St.
Lucas). .

Habitat: Mediterranean Sea and both Atlantic and Pacific shores of

tropical Amecrica.

Etymology: From the Balearic Islands.

This species is not rare in the Mediterranean Sea, and apparently
extends to both the Atlantic and I’acific shores of tropical America,
As it now stands the range of the species is wide, and there may prove,
upon comparison of specimens from different parts of the range, to be
Specific differences; as yet no such comparison. has been made. The
Specimens before us are from Palermo, aud from the Bonaparte collec-
tion without locality.. We have compared these with Poey’s account of
the Cuban species called impressus, and can find no difference. Conger
analis Poey, also from Cuba, seems to differ only in the slightly larger
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mouth and stronger teeth, and is probably identical with impressus.
Congromurana mellissii Giinther seems to belong here rather than under
the synonymy of mystaz, where it is placed by Dr. Steindachner. Conger
opisthophthalmus and Conger microstomus seem to be the same, and speci-
mens recently obtained by Dr. Gilbert from the Galapagos Islands seem
referable to this species. Should the Awerican species prove different,
it will stand as Ophisoma opisthophthalmus

115. OPHISOMA MACRURUM. -

Ophisoma macrurum Gilbert, mss. (Gnlf of California).

Habitat: Gulf of California.

Btymology: Maxpic, long ; odpd, tail,

One specimen, 94 inches long, was obtained by Dr. Gilbert in the Gulf
of California.

116. OPHISOMA MYSTAX.

Murana mystax Do La Roche, Aun. Mus., 328, fig. 10, 1809 (Barcelona) (fide Giinther).

Conger mystax Risso, Iiur. Mér., 111, 203, 1826, ’

Congermurana mysiax Kaup, Apodes, 110, 1856 (copied),

Congromurana mystax Giinther, vii1, 43, 1870; Steindachner, Ich. Beitrage, xii1, 2,
1352 (Spalato).

Echelus nebulosus Rafinesque, Caratteri, 64, 1310 (Sicily).

Habitat: Mediterranean Sea and eastern Atlantic.

Etymology: Mosra&, upper lip; the original type having a thick and
swollen upper lip.

This species is known to us only from descriptions. According to
Steindachner, Congromurena mellissié is identical with Conger mystax
of De La Roche. The differences between mystaxr and balearicunt, hosw-
ever, seem to lie in the swollen lips, the greatly projecting upper jaw,
and the longer tail of the former, and in these respects mellissit wholly
agrees with balearicum,

117. OPHISOMA PRORIGERUM.

Ophisoma prorigerum Gilbert, »ss. (Panama; Ecuador). [Two specimens: one 10}
inches long from off the coast of Ecuador; the other from the Bay of Pan-
ama.] (Gilbert.) :

Habitat: Pacific coast of tropical America.
Etymology: Prora, prow; gero, 1 bear.
118. OPHISOMA NITENS.

Ophisoma nitens Jordan & Bollman, Proc. U. S. Nat. Mus., 153, 1890 (off Bay of
Panama, 8° 47’ N., 79° 29’ 30" W., in 14 fathoms).

Habitat: Pacific coast of tropical America.

Etymology: Latin, nitens, shining.

This species is known from one specimen dredged by the Albatross at
~ station 2801, off Panama.
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Genus 43.—LEPTOCEPHALTUS.
(a) ApUvLT FORMS.

Echelus Rafinesque, Caratteri, ete., (3, 1810 (includes spu,lonof Conger, Ophtaoma,
and Myrus; reqtrlcied by Bleeker to Myrus).

Echelus Jordan, Manual Vert., ed. v, 90, 1888 (conger) (not Echelus Rafinesque as
restricted by Blocker).

Conger Cuvier, Rogne Animal, ed. 11, 1827 (conger).

Congrus Richardson, Voyage Erebus and Terror, 1344, 107 (conger).

Conger Bleeker, Giinther, cte. (conger).

(b) LARVAL IFORMS.

Leptocephalus Gmelin, Syst. Nat., 1150, 1783 (Morrissi: a larval form, probably
’ of Conger conger); Risso, Europe Méridionale, 201, 1826.
Oxyurus Ratinesque, Caratteri, 19, 1810 (vermiformis, a Jarva).
Helmictis Rafinesque, Indice d'Ittiologia Siciliana, 62, 1810 (punciatus) a larva.
Helmichthys Costa, Fanna Napoli, Pesci (diaphanus), v
1 Leptocephalichthys Bleesker, Act. Soc. Sci. Ind. Veerl., 1, Manado., 69 (hypselo-

soma).

t? Diaphanichthys Peters, Monatsbher. Ak. Wiss. Berl., 399, 1864 (brevicaudus).

Type: Murena conger 1.

Etywology : Aextis, slender; xspaly, head,

This gevus contains the well known and widely distributed Conger
eel and three or four closely related species. The earliest generic name
used for members of the group is that of Leptocephalus, based on a curi-
ous, eiongate, transparent, band-like creature with minute head: and
very small mouth, found in the waters of Kurope, and known as Lep-
tocephalus morrissi. This has been shown by Gill and Giinther to be
the young and larval torin of Conger conger. A number of genera and
species of the supposed family of Leptocephalidee have been described,
but there is no doubt that all of them are larvae, some of eels as Conger
and Nettastoma, others of Isospondylous fishes, as Albula, Elops, Alepo-
cephalus, Stomias, Fierasfer. Whether these forms are normal young
or individuals abnormaliy arrested in development is not certain. Dr.
Giinther inclines to the latter opinion, but the .ebservations of Dr.
Gilbert on the leptocephalous forms of Albwla, Elops, and Conger seem
to point to the former conclusion. For a full discussion of these larval
forms sée Giinther, vix, 136.

Although as the name Leptoc phalus bas been associated for more than
a century with these larval forms it is a decided inconvenience to ae-
cord to it precedence as a generic name over Conger. The strict law
of priority, however, demands its retention, and the tendency among
systematic zoblogists is to recognize as fow exceptions as may be to this
rule.

The fish deseribed by Jenyns from Tierra del Fuego under the name of
Conger punctus (Voyage of the Beagle, Fishes, 143, 1842), and dounbtfully
referred by Giinther to Congromurana ( Ophisoma) is vot an cel at all, but
belongs to the Lycodidee and i3 apparently identical with Maynea pata-
gonica (Cunningbam). It may stand as Maynea puncta.
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ANALYSIS OF THIE AMERICAN SPECIES OF LEPTOCEPHALUS,

a. [Dorsal beginning the length of pectoral behind the extremity of that fin, Uni-
form brown; vertical fins with black edge.] (Giinther)...... MULTIDENS, 119.
aa. Dorsal beginning opposite to or just behind thetip of the pectoral ; eye 1} insnout,
5 to 6 in head ; snout 3} to 43 in head ; gape extending nearly or quite to pos-
terior margin of eye; head 1% to 1§ in trunk; tail longer than rest of body; pec-
torals 3% in head; npper lip full, with conspicuous pores. Ashy gray or black-
ish; vertical fins with o black marging body sometimes (var. niger) entirely
bla( 2K e e e et et e emeammmma e e CONGER, 120.
aaa. Dorsal fin beginning above the middle ofp(-(,tox.;.]s, eyo as long as snout, 44 in
head; gape extoudmg to beyond the middle of the eye ; head 13 to 1% in trunk;
tail longer than rest of hody ; pectomls 3 to 3} in head. Brown, vertical fins
with abroad black margin, which is again edged with white; hv dorsal black
anteriorly for g itsdepth. oo .o Liieiiiaaaan CAUDILIMBATUS, 121,

119. LEPTOCEPHALUS MULTIDENS.

C’bnym* multidens. Castelnau, Anim. Ameor. Sud, 84, pl. 44, fig. 1, 1855 (Rio Janeiro);
Kaup, Apodes, 114, 1856 (copied) ; Giinther, viu, 40, 1870 (copied).
Conger brasiliensis Kaup, Apodes, 115, 1856 (Brazil) (not of Ranzani).
Habitat: Coast of Brazil.
Etymology : Latin, multus, many ; dens, tooth.
This species is known to us only through descriptions.

120. LEPTOCEPHALUS CONGER.
(Tne CoMmmoN CONGER; CONGER LEL.)
(¢) ApULT FORMS.
Murana supremo margine pinna: dorsalis nigro Artedi,Synon.,40,2, 1738 (Mediterranean).
Murana conger Linnicus, Syst. Nat., ed. X., 245 (based on Artedi, and of the early copy-
ists). ‘
Conger conger Jordan, Proc. U. 8. Nat. Mus., 370, 1885 (llavanpa).
Murama nigra Risso, Ich. Nice, 93, 1510, (Nice).
Conger niger Risso, Eur. Mér., 201, 1826 (black varioty) (Nice).
Conger vulgaris Cuvier‘, Regne Animal, ed. 11, 1827 ; Giinther, viir, 38, 1870, and of Euro-
pean writers generally.
Anguilla oceanica Mitchill, Jour. Acad. Nat. Sci. Phila., 407, 1818
Conger verus Risso, Lur. Mér., 111, 201, 1826 (Nice).
Ophisoma obtusa Swainson, Fish., Rep., and Amph., 11, 395, 1339 (Sicily).
Conger orbignyanus Valenciennes, D’Orbigny, Voy. Am. Mérid., Poiss., pl. 12,1 (South
Awmerica) ; Kaup, Apodes, 115, 1856 (copied).
Conger rubescens Rauzani, De Novis Spee, Pise. Diss, Prima, 1838, 19, tab. v, fig. 5 (Med-
iterranecan Sea).
Conger occidentalis DeKay, Fishes, N. Y., 314, pl. 53, fig. 172, 1842 (New York).
Congrus leucophaus Richardson, Voy. Erch. and Terror, Fish., 108, 1644 (fide Giinther.)
Conger verreauzi Knup, Apodes, 115, 1856 (no habitat).
Conger oceanicus (3111, Cat. Fishes E, C. N. A., 1871, and of several Ameriean authors.
Conger esculentus Pocy, Memorias, 11, 346, 1860 (Cuba).

() Lanrvar Yorms (Leptocephalus).

The following list includes most of the larval Congers and other eels
described under the name of Leptocephalus. I’robably none are valid
species, but only a few have been positively identified:

Leptocephalus morrissi Ginelin, Syst. Nat., 1150, 1788 (Holyhead, England); Giinther,

viir, 139, 1870 (a true Conger).
Ophidium pellucidum Couch, Lond. Mag. Nat. Hists, v, 313, 742 (Lingland) (Conger).



APODAL FISHES OF AMERICA AND EUROPE, 665

Lepidopus pellucidus Risso, Iehthy. Nice, 152, pl. 5, fig. 19,.1810 (Nice).

Leptoccphalus spallanzani Risso, Bur. Mérid., 111, 205, 1826 (Mediterranean).

Leptocephalus gussoni Coceo, Isis., 1340, 1831 (Mediterranean).

Leptocephalus eandidissimus Costa, Faun. Nap. Pesci, C. tab. (Naples

Leptocephalus bibronii Kaup, Apodes, 149, fig. 12, 1856,

Leptocephalus gegenbanri Kaup, Apodes, 149, fig. 11, 1856 (Messina).

Leptocephalus killikeri Kaup, Apodes, 148, fig. 10, 1856 (Messina).

Leptocephalus longirostris Kaup, Apodes, 150, fig. 14, 1856 (Messina).

Leptocephalus punctatus Kaup, Apodes, 148, fig. 8, 1856 (Nice).

Leptocephalus brevirostris Kanp, Apodos, 150, fig. 15, 1856 (Messina).

Helmichihys diaphanus Costa, Faun. Napol. Pesc., tab. 31 (Naples).

Leptocephalus gracilis Storer, Mem. Am. Ac., 11, 524 (Massachusetts).

Leptocephalus diaphanus Kaup, Apodes, 143, fig. 9, 1856 (Messina).

Leptocephalus yarrelli Kanp, Apodes, 149, fig. 13, 1856 (Messina).

Leptocephalus hacketi Kaup, “Anu. and Mag. Nat. Hist., vi, 270, pl. 3, fig. B3, 1860”
(Messina).

Leptocephalus multimaculatus Steindachner, Ich. Notiz, 1x, 27, 1869 (IPern).

Leptocephalus peruanus Steindachner, 1. ¢., 28 (Peru). .

Leptocephalus affinis Facciold, Atti, Soc. Tosc., 4, fig. 1, 1884 (Straits of Messina).

Lcptocephalus inornatus, 1. e., p. 5, fig. 2.

Leptocephalus sicanus, 1. c., p. 5, fig. 3.

Leptocephalus borelli, 1. c., p. 6, fig. 4.

Leptocephalus incqualis, 1. ¢., p. 7, fig. 5.

Leptocephalus maurolici, 1. c., p. 7, fig. 6.

Leptocephalus gutturosus, 1. ¢., p. 8, fig. 7-

Leptocephalus peloritanus, 1. c., p. 9, fig. 8.

Leptocephalus zancleus, 1. e., p. 9, fig. 9.

Leptocephalus tenuirostris, 1. ¢., p. 10, fig. 10.

Leptocephalus prestandree, 1. c., p. 10, fig. 11.

Leptocephalus esopas, 1. ., p. 11, fig. 12.

Leptocephalus ozyrhynchus Bellotti, Atti. Soc. Ital,, xxv1, 177, 1884 (Messina).

- Leptocephalus polleni Facciold, Atti. Soc. Mod. Mew., 1, 119, fig. 1, 1889 (Sea of Messina).

Leptocephalus lalandii, 1. o., 120, fig. 2.

Habitat: Atlantic Ocean on both coasts from Cape Cod to Brazil,’
also in the Western Pacific, but not found on the Pacific coast of North
or South America.

Etymology : Latin, Conger, the ancient name.

The Conger eel is generally common in the warmer parts of the
Atlantic and its ijslands. Our specimens are from Naples, Palermo,
Paris, Havana, and Charleston. The young example in the National
Museum from Cape San Lucas, assigned to this species by Jordan and
Gilbert (Proe. U. S, Nat. Mus., 378, 1382), Lelongs to Ophisoma baleari:
cum. Of the forms called Lepiocephalus only three (L. gractlis Storer,
from Massachusetts, and . multimaculatus and L. peruanus Steindach-
ner, from Peru) have been described from American waters.

Leptocephalus gracilis is doubtless (like L. morrisst) a young Conger.
L. multimaculatus from Peru, a slender form with a sharp nose, we are
unable to recognize from the description, as also the deep-bodied and
band-shaped Leptocephalus peruanus. We refer to these species for the
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sake of completeness, but as larval forms of unknown species they
should have no place in systematie lists.

A number of specimens before us, from Palermo, labeled by Dr. Dod-
erlein Leptocephalus ; «mctatus, seem to be the young of the Conger.

121. LEPTOCEPHALUS CAUDILIMBATUS.

Echelus caudilimbatus Poey, Repertorio, 11, 249, 1867 (Cuba). Poey, Ann. N. Y.
Acad. Nat. Hist., 322, 1870.

Ophisoma caudilimbatus Poey, Sy nopsis, 424, 1867 (Cuba).

Conger caudilimbatus Poey, Enumeratio, 152, 1875 (Cuba}.

Conger macrops Giinther, 40, 1870 (Madeira; Bahama Islands;.

Conger caudicula Bean, Proc. U. S, Nat. Mus., 435, 1832 (Pensacola) ; Jordan & Gilbert,
ibid, 262 (Pensacola); Jordan & Gilbert, Syn. Fisli. N. A., 900, 1833,

Habitat: Tropical Atlantic, Pensacola to Madeira.

Etywmology : Latin, cauda, tail; limbatus, margioned.

Of this species we have examined several examples, identical with
the type of C. caudicula, from the Snapper Banks of Pensacola. We
do not see that these differ in any important respect from the descrip-
tions of macrops and caundilimbatus and refer all to onuv species.

Family IX. —ANGUILLIDZA.
(Tur Truk ErLs.)

The true eels or Anguillidee are characterized by their sealy skin in
connection with a conical head and a general resemblance to the Con-
gride. The group is thus diagnosed by Dr. Gill:

Enchelycephalous Apodals with conical head, well-developed opercular appara-
tus, lateral maxillines, cardiform teeth, distinct tongue, vertical lateral branchial
apertures, continuous vertical fins with the dorsal fur from the hoad, pectorals well
developed, scaly skin, and nearly perfect branchial skeleton.

The Anguillidee approach more nearly than most of the other eels to
the type of the true fishes. In one respect, that ot the minute ova and
concealed generation, however, they differ widely fromn these. The
single genus of living Anguillide i3 widely diffused in temperate and
tropical waters. Unlike the other cels tho Anguillide freely ascend
the rivers, descending to the sea for purposes of reproduction.

_ ANALYSIS OF GENERA OF ANGUILLID..
a. Dorsal fin inserted well behind base of pectorals; shoulder girdle well developed ;
lower jaw projecting.. .... e eccese casareeamt e aaaca. ..--ANGUILLA, 44.
Genus 44.—ANGUILLA.

Anguilla “ Thunberg, Nouv. Mem., Stockholm, about 1795” (reference unverified).
Anguilla Shaw, General Zodlogy, 1v, 15, 1504 (4dnrguilla).
Terpolepis ¢ McClelland,” (fide Day).
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Murzena Bleeker, Poey, etc. (taking as type Murana anguilla, the first species men-
tioned by Artedi under Murana).
Anguilla Kaup, Giinther, Gill, and of anthors generally.

Type : Murana anguilla L.

Etymology: Anguilla (" Eyyedvs), the original name of the eel.

This genus is widely distributed through the waters of the North
Temperate and Torrid Zone, being only absent in the Eastern Pacific.
Unlike the other cels, its species freely enter fresh waters, and they are
subject to great variations in form, size, and color, which bave given
rise to a host of nominal species.

ANALYSIS O)F AMERICAN AND EUROPEANXN S{PECILS OF ANGUILLA.

a. Distance between origin of dorsal and vent § to 13 in head ; pectoral 3 to 3§ in head;
head 24 to 24 in trunk; upper jaw 3% to 4% in head. Yellow, brown, or black,
underparts Paler. .. .cceeeeeoe comemcemveme e caaiaeoo oo . ANGUILLA, 122,

aa. Distance between origin of dorsal and vent 13 to 2 in head ; pectoral 24 to 3% in
head ; head 2 to 24 in trunlk ; body more robust and truvkslightly shorter than
in anguilla, otherwise Similar .....cooeevevmenoociei L ... CHRYSYPA, 123.

122. ANGUILLA ANGUILLA.
(Tnr CoMMON EEL.)

Murena unicolor maxilla inferiore longiore Artodi, Gonera Pisec., 24, 1738

Murena anguille Linnzus, Syst. Nat., ed. X, 245, 1758 (after Artedi).

Anguilla vulgaris Shaw, Gen. Zobl., 1v, 15, pl. 1, 1804 (after Linnaus).

dnguilla vulgaris marina Rafinesque, Indice, 38, 1810 (Sicily).

Anguilla vulgaris fluviatilis Ratinesque, 1. ¢. (Sicily).

Anguilla fluviatilis Heckel & Kuer, Siisswasserlische, 319, 1858 (Dalmatia) ( fide Giln-
ther).

Anguilla acutirostris Risso, Eur. Mér., 111, 198 1826 (Nice).

Anguilla vulgaris acutirostris Doderlein, Atti. Ace. Soc., 58, 1879.

Anguilla mediorostris Risso, Eur. Mér., I1I, 198, 1826,

Anguilla vulgaris mediorostris Roguis, Bull. Soc. ®’Ltudes, 126, 1881 (Provence),

Murana eurhina Ekstrom, Fisch, Mirks, 142, 1835 (fide Giinther).

Murana platyrhina Ekstrom, Fisch, Morka, 142, 1835 (fide Giinther).

Anguilla canariensis Valenciennes, in Webb & Berthelot, iles Canar., Poiss., 88, pl. 20,
fig. 1, 1838,

Anguilla platyrhynchus Costa, Fauna Napoli, Pesc., tab. 58 and 60, fig. 3, 1840 ( fide
Giinther),

Anguilla septembrina Bonaparte, Cat. Pesc. Eur., 38, 1846 (Central 1taly).

Anguille cloacina Bonaparte, 1. ¢. (southern Kurope).

Anguilla callensis Guichenot, Explor. Alger., Poiss., nx, pl. 7, fig. 1. 1850 (Calle, Algiers. )

Anguilla migratoria Kroyer, Danmark’s Fiske, 111, 616, 1853 ( fide Giinther).

Anguilla kieneri Kaup, Apodes, 32, fig. 15, 1+56.

Anguilla vulgaris kieneri Reguis, Bull. Soc. @’Etudes, 126, 1881 (Provence).

Anguilla cuvieri Kaup, Apodos, 33, 1856.

Angurlla bibroni Kaup., Apodes, 33, fig. 16, 1856 (Sicily).

Anguilla savignyi Kanp, Apodes, 34, 1856 (Naples).

Anguilla capitone Kaup, Apodes, 34, fig. 17, 1856 (Naples).

Anguilla vulgaris capitone Doderlein, Att. Acc. Soc., 58.

Anguilla marina Kaup, Anodes, 35, tig. 18, 1856 (Naples).

dnguilla melanochir Kaup, Apodes, 35, fig. 19, 1856 (Tiber).
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Anguille marginata Kaup, Apodes, 36, fig. 20, 1856 (Valentia).

Anguilla microptera Kaup, Apodes, 36, fig. 21, 1856 (Bay of Algesirus).

Anguilla ancidda Kaup, Apodes, 37, fig. 22, 1856 (Sicily).

Anguilla altirestris Kaup, Apodes, 37, fig. 24, 1856 (Seine).

Anguilla platycephala Kaup, Apodes, 38, fig. 25, 1856 (Baillon).

Angailla lativosiris Kaup, Apodes, 38, fig. 26, 1850 (L'Orient).

AAnguilla vulgaris lativostris Reguis, Bull. Soe. d’Btudes, 126, 1831 (Provence).

Anguilla nilotica Kaup, Apodes, 40, fig. 28, 1856 (Nile Rivor). '

Anguilla wgyptica Kaup, Apodes, 40, 1856 (Nile).

Anguilla curystoma Heckel & Kuer, Siieswasserfische, 325, 1858 (Dalmatica) (fide
Giinther).-

Anguilla hibernica Couch, Brit. Fish., 1v, 328, pl. 235, 1865 ( fide Giinther).

Anguille yulgaris platirostris Doderlein, Att. Acc. Soc., 58, 1879.

Anguilla vulgaris oblongirostris Reguis, Bull. Soc. Q’Erudes, 126, 1881 (Provence).

Habitat : Coast of Europe and Northern Africa (not found north of
lat. 64° 307, nor in the NDanube River, Black and Caspian Seas), Azores,
Canary, and Cape Verde Islands. Perhaps also in the BEast Indies.

Etymology : Anguille, eel.

We have regarded all the nominal species of Anguilla from Europe
as identical, as no reliable speciftic differences have yet been indicated
among them. We exclude Asiatic references, as we have had no satis-
factory material for comparison, and other forms mnay exist. The eel
is excessively common in southern Europe. We have specimens from
Athens, Venice, Palermo, and Paris.

123. ANGUILLA CHRYSYPFA.
(THE AMERICAN EEL.)

Murana anguilla Schipf, Beobacht: Naturforscher, vii, 138, 1783 (New York) (fide
Giinther) (not ot L).

Anguilla vulgaris Mitchill, Trans. Lit. & Phil. Soe., 360, 1814 (not of Shaw).
Anguilla chrysypa Rafinesque, Amer. Mount. Mag. & Crit. Rov.,120,1817 (Lake George ;
Hudson River; Lake Champlain). .

Anguilla blephura Rafinesque, 1. ¢., 120, 18317 (Long Island).

Anguilla laticanda Rafinesque, Amer. Monthly Mag. & Crit. Rev., 445 (Ohio River).

Anguilla aterrima Ralinesque, Ichthyologia Ohiensis, 78, 1820 (Ohio River).

Anguilla ranthomelas Ratinesque, Ich. Ohiensis, 78, 1820 (Ohio River).

Anguilla lutea Ratinesque, Ich. Oliensis, 78, 1820 (Ohio River).

‘Murane rostrata Le Suour, Jour. Acad. Nat. Sci. Phil,, 1821, 81 (Cayuga Lake).

Aunguilla rostrate DeKay, Fish. N. Y., 312, 1842 (Cayuga and Seneca Lakes). .

Anguilla anguilla rostrate Meek, Bull. U. 8. Fish, Com., 430, 1833. -

Murana bostoniensis Lo Sucur, Journ. Acad. Nut. Sci. Phil., 1821, 81

Anguilla bostoniensis DeKay, Fishes N. Y., 313, 1842 (northern coast). )

Murana serpeniing Le Sucur, Journ. Acad. Nat. Sei. Phil., 82, 1821 {Newport, R.L.).

Anguilla serpentina Stover, Syn. Fish. N A., 4806, 1345.

Murena macrocephala Lo Sucur, Journ. Acad. Nat. Sci. Phil., 82, 1321 (Saratoga,
N.Y.). ’ . '

Anguillamacrocephala DoKay, Fishes N. Y., 313, 1842.

Anguilla tennirostris DeKay, Fishes N. Y., 310, 1842.

Murana argentea Lo Sucur, Journ. Acad. Nat. Sci. Phil., 82, 1821 (Boston Bay).

Anguilly argentea DeKay, Fishes N. Y., 313, 1842 (northern coast).

Anguilla noveorlcanensis Kaup, Apodes, 43, fig. 33, 1856 (New Orleans, La.)

Anguilla punctatissima Kaup, Apodes, 44, 1856 (Nisgara).
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Anguilla cubana Kaup, Apodes, 44, 1856 (Cuba).
Murana cubana Poey, Syn., 421, 1868 (Havana).
dnguilla noveterre Kaup, Apodes, 45, fig. 35, 1856 (Newfoundland).
Anguilla texrana Kaup, Apodes, 45, fig. 36, 1856 (Texas),
Anguilla wabashensis Kanp, Apodes, 46, 1556 (Wabash River).
dnguille tyrannus Girard, U. 8, and Mex. Bound. Surv., 75, 1359 (Rio Grande).

Habitat: Atlantic coast from Maine to Mexico, and throughout the
West, Indies; also, ascending all rivers cast of the Rocky Mountains
and South of Canada.

Etymology: Xpvsss, gold; dro, below. A

Among the multitudes of American eels examined by us we have
been unable to detect specific differences.  As all these specimens ditfer
In a slight degree from any we have seen from liurope, we may provis-
ionally recognize the American form under its oldest name, Anguilla
chrysypa, as a distinct species. As these differences are slight, it is not
unlikely that intermediate forms may oceur, in which case the Awmeri-
can form may stand as var. chrysypa. ' Dr. Bean records in the % Nine-
teenth Report of the Commission of Fisheries of New York, page 250,”
five individuals from Great South Bay, Long Island, which he thinks
may represent Anguilla argentea Le Sueur. These specimens are de-
scribed as having *“large eyes, short snout, and long pectoral fins as
compared with the common form, silvery gray above with a clear satiny
white abdomen separated from the color above by the lateral line.”
These specimens are very interesting because they were found “to be
males with the generative glands so well developed as to leave no doubt.
congerning the sex.” ’

Family - X.—SIMENCHELYIDZ.

This family contains a single species, a deep-sea parasitic eel, having
the general characters of Anguilla, but with the form of the head strik-
ingly ditferent. The following diagnosis is given by Dr. Gill:

Apodal fishes with a blunt snout, transverse, anterior mouth, massive jaws with
an acrodont dentition, and inferior longitudinal branchial slits moderately far apart
from cach other.

The skin has the peculiar rudimentary scales of Anguille; the teeth
are blunt, uniserial, on the edge of the jaws ouly, and there are no lips.

Genus 45.—SIMENCHELYS.
Simenchelys Gill in Goode & Bean, Bull. Essex Inst., 27, 1979 ( parasiticus).
Conchognathus Collett, Bull. Soc. Zool. France, 122, 1339 (grimaldii).

Typo: Simenchelys parasiticus Gilk
Etymology: Yiuuss, snub-nosed; ¢yyelvs, eel.
This genus contains a single species from the Atlantic.
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ANALYSIS8 OF SPECIES OF SIMENCHELYS.

a. Anterior profile of head bluntly rounded; angle of mouth at a point half-way be-
tween the tip of snout and anterior cdge of eye; body stout, the depth at vent
about equal to length of head; dorsal beginning about a head’s longth behind
gill-openings; eye 14 to %2 in snout; pectoral 2§ in head; head 4} to 4% in trunk;
tail a bead’s length longer than head and trunk; color brown, nearly plain.

PArasITICUS, 124,

124. SIMENCHELYS PARASITICUS.-

Simenchelys parasiticus Gill (Mss.) in Goode & Bean, Bull. Essex Inst., 27, 1879
(Newfoundland Banks); Bean, Proe. U. 8. Nat. Mus., 113, 1880 (a list of
localities); Goode, ibid, 485; Jordan & Gilbert, Syn. Fish N. A., 363, 1883;
Giinther, Voy. Challenger, xx11, 252, 1887.

Conchognathus grimaldii Collett, Bull. Soc. Zool. Irance, 122, 1689 (Azores Islands}.

Habitat: Deep waters of the Atlantic.

Etymology : Latin, parasitic.

This singular eel is occasionally taken in the North Atlantic, where
it burrows into the flesh of the halibut (Hippoglossus hippojlossus).
Our specimen is from the Grand Banks of Newfoundland.

Family XI.—ILYOPHIDID.ZE.

This family contains a single species with characters intermediate
between the Simenchelyide and the Synaphobranchide, combining the
general physiognomy of Syraphobranchus with the separate gill-slits
and long-bowed branchiostegal rays of Simenchelyide (Gilbert).

Genus 46.—ILYOPHIS,

Ilyophis Gilbert, M8s.

This genas is thus described by pr. Gilbert :

Body scaly; pectorals well developed; lateral line prominent; gill-slits horizon-
tal, inferior, well soparated ; nostrils lateral, the posterior immediately in front of the
oye, the anterior with u short tube, near tip of snout. Maxillaries as in Synapho-
branchus ; the clamping processes closely appressed to the side of the vomer behind
its head ; lower juw strong, apparently with the coronoid process well developed ;
series of troth on head and shaft of vomer continuous: no lips; tongue little developed,
with narrow free margin; branchiostegal rays 15 in number (as determined withount
dissection), not shortened, sore of them curved around and above the opercle. Dor-
sal, anal, and caudal confluent, rather high, the raysclearly visible through the skin
dorsal beginning well forward, its origin imrediately behind the base of pectorals;
origin of anal near end of anterior third of body.

Type: Ilyophis brunneus Gilbert.
Etymology : 'libs, ooze ; e, snake,
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ANALYBIS OF THE SPECIES OF ILYOPHIS.

a. [Body narrow, compressed throughout; suout and jaws slender; gape oue-half
length of head, extending beyond the eyefor a distauce less than the diaumeter of
the latter; maxillary teeth sinall, bluntly conie, in narrow band; teeth on vomer
large, counic, those on shaft of vomer in singlo row ; teeth in mandible in narrow
band, these on the mnor series onlarged and retrorse though less than half the
size of the vomerine teoth; front of pupil over end of second third of length of
jaw; gill-slits narrow, inferior, horizental, crescent-shaped, about equaling hori-
zoutal diameter of eye, their lower (anterior) ends sepurated by a distance equal
to their own length, (heir upper (posterior) ends by 14 times that distance; head
2 in trunk ; head and trunk 34 in total length; pectorals small, G in head, rays evi-
dont; scales very fine, arranged in groups at right angles to one another ; lateral
line running high anteriorly, its pores white aud conspicuous. Color brown, the

fins, lower side of head, and branchial regions darker.] (Gilbert.)
BRUXNNEUS, 125,
125. ILYOPHIS BRUNNEUS.

{lyophis brunneus Gilbert, Mss. (Chatham Island).

Habitat: Galapagos Islands.

Etymology : Brunneus, brown.

A single specimen 15 inches long was collected by the Albatross near
Chatham Island, Galapagos, 634 fathoms.

Family XII.—.SYNAPHOBRANCHIDAZA.

This group consists of deep-sea eels, differing from the Anguillide in
having the gill.openings externally confluent into a single slit. The
following diagnosis is given by Dr. Gill:

Enohelycephalons Apodals with conic, pointed head, moderate opercular apparatus,
lateral maxillines, cardiform-teoth, distinct tongue, inferior brauchial apertures dis-
charging by a common aperture, continuons vertical fins, pectorals well developed,
Scaly skin, and nearly perfoct branchial skeleton.

The forme of thé branchiostegals is characteristic. They are in mod-
erate number (about 15), attached to the sidesof the compressed cera-s
tohyal and ephiyal, slender, abbreviated, aud moderately bowed, not
l)eiug curved up above the operculum. Two genera are known, very
similar to each other.

. ANALYSBIS OF GENE’RA OF SYNAPIHOBRANCHID.X.
a. Dorsal fin low, Leginning bohind veut; vomerine teeth in a single patch ; pecto-
rals long, longer thaun the rather slender snout. ... ... .. SYNAPHOBRANCHUS, 47.
2a. Dorsal fin beginning close behind base of poctorals; vomerine teeth in two patches,

one behind the other; pectorals short, not longer than the short snout.
HisTtioBraxNcCILUS, 48,

Genus 47.—SYNAPHOBRANCHUS.

SynaDhobranohus Johnson, Proc. Zodl. Soc. Londoun, 169, 1862 (kaupi).
Type: Synaphobranchus kaupi Johuson=Murena pinnate Gvonow.
Etymology : Suwagyj, united; gpdryea, gills.
This genus contains two or three species of deep-sea fishes from the
Atlantic and Pacific.



672 REPORT OF ‘COMMISSIONER OF FISH AND FIS,H_ERIE.S.

ANALYSBIS OIF THE BI;ECIES OF SYNAPHOBRANCHUS.

a. Dorsal fin beginning $ to 4 head’s length behind vent ; maxillary reaching a point
almost opposite gill-opening; head 3 to 3% in distance from tip of snout to dorsal,
4 to #in trunk; snout 3% in head; eye 2 to 2} in snout; cleft of mouth 14 to 1%
in head ; pectorals 3 in head, their insertion about equidistant from snout and
anus. Uniform brown, vertical fins darker behind, light-edged anteriorly ; inside
of mouth blue-black; gill-openings dark .co.oeeeeon oo oo PiNNaTuUs, 1206

126. SYNAPHOBRANCHUS PINNATUS.

Murana pinnate Gronow, Cat. Fish. Brit. Mus., 1!/, 1854 (habitat unkbown).

Synaphobranchus pinnatus Giinther, vii, 23, 1870 (Madeira) ; Goode and Bean, Bull.
Ilssex Inst., 26, 18379 (Oftshore Banks, 200 to 300 fathoms) ; Bean, Proc. U. 8.
Nat. Mus., 113, 18-0 (list of localities) ; Goode, ibLid., 485; Goode & Bean,
Bull. Mus. Comp. Zoil., 222, 1863 ; Jordan and Gilbert, Syn. Fish. N. A, 364,
1883 ; Giintler, Voy. Challenger, xx11, 253, 1887 (Madcria ; Brazil ; Japan;
Phillipino Islands, ete.); Vaillant, Expéd. Travailleur and Talisman, 89,
1888 (Moroceo ; Canaries ; Soudan; Cape Verdo Islands; Azores; Arguina).

Synaphobranchus kaupii Johuson, I’roc. Zosl. Soc. Lond., 169, 1862 (Madeira) (fide Giin-
ther).

Synaphobranchus affinis Giinther, Aun, and Mag. Nat. 1list., 445, 1877 (Inosima, Japan).

Habitat: Deep waters of the north Atlantic and Pacific.

Etymology : Latin, pinnate. !

The species is not rare in the deep waters of the north Atlantic, es-
pecially off the Newfouniland Banks. The form found in the north
Pacific, Synaphobranchus afiinis, is now regarded by Dr. Giiuther as
identical with the Atlantic species. )

Our specimens of Synaphobranchus pinnatus are from the Grand
Banks of Newfoundland.

Genus 48.—HISTIOBRANCHUS,

Histiobranchus Gill, Proc. U. 8. Nat, Mus., 255, 1853 (infernalis).

Type: Histiobranchus infernalis Gill.

Etymology : " /ottov, 8ail, 4. ¢., dorsal fin; jpdyyw, gills, from the inser-
tion of the dorsal. ’

This genus is close to the preceding, from which it is distinguished
by the insertion of its dorsal. Two species have been described, per-
haps identjcal with each other.

ANALYSIS OF THE SPECIES OF JUSTIOBRANCIIUS.

a. [ Pectoral fin longer than snout ; eye 4 or § of the length of snout; head and trunk
1} in tail ; dorsal commencing above or immediately behind the pectoral, which
is only ¢ the longth of head; scales quite rudimentary, lanceolate, imbedded in
the skin; choeks naked; dorsal and anal fins low, especially the formor ; uni-
formly black.] (Génther) cocee i .. BaruysBlus, 127

. aa. [Pectorals considerably shortor than snout; dorsal commencing a little behind
root of pectoral, Af of length, while the anal arises not much nearer the snout
than the end of tail; color black.] (Gill)....cc..oce.ooeu.. .. INFERNALIS, 128
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127. HISTIOBRANCHUS BATHYBIUS.

Synaphobranchus bathybius Giinther, Aun. aifd Mag. Nat. Hist., xX, 445, 1877 ; ibid,
Voy. Challenger, 254, pl. 1x1i, fig. b, 1837 (middle of North Pacitic, South
of Yedo; midway botweoen Cape of Good Hope aud Kerguolen Islaud).

Itymology : Batis, decp; i, life.
A gpecimen of this species was obtained by the Albatross in the dopths
of Bering Straits.

128. HISTIOBRANCHUS INFERNALIS.
? Synaphobranchus bathybius Giinther, Ann. Mag. Nat, Hist., 1877, 445 Giinther, Chal-
loenger, xxir, 234, pl. 62 (off Yedo; North Puacitic; betwoen Cape of Good
Hope and Kerguelen Land).
Histiobranchus infernalis Gill, Proc. U. S. Nat. Mus., 2565, 1883,

Habitat: Atlantic Ocean, latitude 382 30’ 307, longitude 690 08/ 25,

Iitymology: Latin, infernal, fromn its color.

This species from the Atlantic agrees, so fur as the scanty description
goes, with Synaphobranchus bathybius Giinther (Ann. Mag. Nat, Hist.,
1877, 445), a species now iknown from various localities in the North
Pacific and from the Antarctic Ocean south of the Cape of Good Hope.
The only apparent difference is that the Atlantic form (-c'nfcrnaiis) has
the pectoral fins shorter than the other, perhaps aun individual variation.

RECAPITULATION OF GENERdA AND SPECIES OF prLS INCLUDED IN
’ THIS PAPER.

The general distribution of each species is indicated by the following
letters:

A, Alaskan fauna. P, Panama fanna.

B, Californian fauna. R, Brazilian fauna,

E, Euro'poan fauna (north of Spain). S, South Atlantic and Gnlt Coast fauna.

I, Islands of East Atlantic (Madeira, T, Patagonian fauna (Ferra del Fuego).
Cape Verde), V, Chilian fauna (Valparaiso).

M, Mediterranean Sea. W, West Indian fauna.

N, East coast of United States; Cape Cod
to Cape Hatteras.

The species not studied by us are indicated by a star (*).

Order APODES.
Suborder COLOCEPHALIL
Family I. MURANIDAL
Gonus 1. Uropterygius Riippell.
1. Uropterygius necturus (Jordan & Gilbert). P.

Genus 2. Channomuraena Richardson.
9. Channomurana vittata Richardson. W,

Genus 3. Enchelycore Kaup (porhiaps to be called Knckelynassa).
3. Enchelycore nigricans (Bonnaterro). W,

Genns 4. Pythonichthys Pocy.
4., Pythonichthys sanguineus® (Pooy). W.

M. Mis, 274—13
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Order APODES—Continued.
" Suborder COLOCEPHALI--Continuned.
Family I. MUR/AENID/E—Coutinued.
Genus 5, Gymnothorax Bloch.
§. Rabula Jordan & Davis. .
5. Gymuothorax aqua-duleis (Copo). P,
6. Gymuothorax marmorcus® (Kaup) (doubtful species). I.
7. Gymunothorar panamensis (Steindachner). P,
Gymnothorax longirauda (Peters). W,
). Gymnothorax porphyreus* (Guichenot), V,
. Gymnothorax.
10. Gymauothorax unicolor {De 1a Roche). M, 1.
11. Gymnothorar verrilli (Jordan & Gilbort), P.
12. Gymnothorax vicinus (Castoelnau). W,
13. Gymnothorar virescens* (PPocy). W.
M. Gymuothorax polygonins (Poey). W,
15. Gymauothorax moringa (Cuvier). W, E,
16. Gymnothorax wicneri* (Sauvage) (doubtful species). V.
17. Gymanothorar anatinus® (Lowe). 1.
18. Gymuothorax sanctw-helene® (Giinther), 1.
1. Gymauothorar mordax (Ayres). C.
20. Gymuothorar funcbris (Ranzani). W, 1, I
21. Gymunothorax chilensis® (Giinther.) V.
22, Gymuothorax dovii (Giinther). I,
23. Gymnothorax conspersus* (Poey). W,
24. Gymuothorax miliaris® (Kaup). I.
5. Gymuothorax flaropictus®* (Kaup)., W.
6. Gymnothorar claboratus (Poey). W.
L7. Gymuothorar vbscuratus® (Poey). W.
23, Gymuothorax irreqularis® (Kaup). 1.
20. Gymauothorax chlevastes (Jordan & Gilbert): I,
30. Gymnothorar modestus® (Kaup)., V.
§. Priodonophis Kaup.
31. Gymnothorar madeirensis* (Johuson). 1.
32, Gymuothorar ocellatus (Agassiz), W.
Genus 6. Muraena (Artedi) Linnxus.,
33. Murewna helene L. LM, 1.
34, Mwrana insularwm (Jordan & Davis). P,
35. Murane argus* (Steindachner). 1P,
36, Murana retifera Goode & Bean., W, K.
37, Murwna lentiginosa (Jenyns)., P.
38, Murana melanotis (Kaup)., W.
. 39. Murana angusti* (Giinther), 1.
Genus 7. Bchidna Forster.
40, Lchidna nocturna (Cope). P,
41, Echidua catenata (Bloch). W.

Suborder ENCHELY CEPHALL
Framily II, OPHISURIDAS.
(Genus B. Sphagebranchus Bloch.
42, Sphagebranchus ca:cus® (De la Roche). M.
43. Sphagcebranchus anguiformis® (Petors) (doubtful species). W.
44. Sphagebranchus selachops (Jordan & Gilbert). 12,
45. Sphagebranchus acntirostris*(Barneville) (donbtfulspocios), W
46, Sphagebranchus rostratus® (Bloch). W, ’
47. Sphagcbranchus kendalli (Gilbert). W.

o

-

™
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Order APODES—Continued.
Suborder ENCHELY CEPHALI—Continued.
Pamily 1I. OPHISURID.A;—Continued.
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Genus 9. Letharchus Goodo & Bean.
48, Letharchus velifer Goode & Bean. W, I°,
Genus 10. Myrichthys Girard.

49. Myrichthys pardalis® (Valencieunes), W,T,

50. Myrichthys tigrinus Girard. P.

51. Myrichthys oculatus (Kaup). W,

52, Myrichthys acuminatus (Gronow), W, F,
Genus 11. Callechelys Kaup.

5s. Callechelys murana Jordan & Evermann.
Genus 12, Bascanichthys Jordan & Davis,

54. Bascanichihys sculicaris (Goode & Bean).

55, Bascanichthys bascaniwm (Jordan), W, F.
Gonus 13. Caecula Vabl

656. Cewcunla imberbis (De 1a Roche). M.
Genus 14. Quassiremus Jordan & Davis.

57. Quassiremus nothochir (Gilbert). P.

58. Quassivemus evionthas (Jordan & Bollman
Genus 15. Ophichthus Abl

§ Cogrus Rafinesque.

W, I,

W, 1

).

p.

59, Ophickthus hispanus Belotti (perhaps to receive some older

name). M.

60. Ophichthus brasilisnsis® Kaup. W,

61. Ophichthus maculatus® (Rafinesque). M.
§ Cryptopterus Kaup.

62. Ophichihus ater” (Peters). V.

63. Ophichthus puncticeps® Kaup., W,
§ Oplichthus.
64, Ophichthus harannensis (Bloch). W.
65. Ophichthus retropinnis Eigenwann., W, F.
Muranopsis Kaup.

h—]

66, Oplichthus guttifer Bean & Dresel. W, F.

67. Ophichthus ocellatus (L.e Suour). W, F.
613. Ophichkthus unigerialis® (Cope). V.
69. Oplichthus triserialis (Kaup). P.

v

70. Ophlichthus grandimaculatus* Kner & Steindachuor, V.,

71. Oplichthus pacifioi* Giinther. V.
Scytalophis Kaup.

2l

gomesi and macrurus). w, 1N

73. Ophichthus zophoclir Jordan & Gilbert. P.

74. -Ophickthus magnioculis (Knup). W.
75. Ophichthus callaénsis Giinther. V.

76. Ophichthus parilis® (Richardson) (perhaps

species, parilis and pauciporus). W, DB,

Genus 16. Mystriophis Kaup.
§ Crotalopsis Kaup.

72. Ophichthus gomesi (Castelnan) (perhaps includes two specios,

includes two

77. Mystriophis intertinctus (Richardson) (perhaps includes two
or three spocies, intertinclus, punctifer, schneideri). W, 18

§ Seytalichthys Jordan & Davis. .
78. Mystriophis minrus (Jordan & Gilbert). P.
Gienus 17. Brachysomophis Kaup.
79, Brachysomophis crocodilinug® (Bonnett). P,
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Order APODES—Continued.
Suborder ENCHELY CEPHALI—Continued.
Family II. OPHISURID./E—Continued.
Genus 18. Ophisurus (Lacépide) Risso,
8B0. Ophisurus serpens (L), M, L.
Family TII. ECHELIDA.
Genus 19, Chilorhinus Liitken,
81. Chilorhinus suensoni* Liitkon, W,
Genus 20. Ahlia Jordan & Davis.
B2. Ahlia egmontis (Jordan). W, I,
Genus 2!, Myrophis Liitken.
#3. Myrophis frio Jordan & Davis, B.
84. Myrophis punciatus Liitken., W, 1",
85. Myrophis vafer Jordan & Gilbert. P.
Genus 22. Paramyrus Giinther.
86. Paramyrus cylindroidens® (Ranzani). B,
Genus 23. Echelus Rufinesque.
87, Ichelus paciyrhynchus® (Vaillant). MM, L.
R8. Echelus myrus (1.). M.
Family IV. MURZNESOCIDA.
Genus 24, Gordiichthys Jordan & Davis.
89. Gordiichthys irretitus Jordan & Davis. 8.
Genus 25. Stilbiscus Jordan & Bollman,
90. Stilbiscus edwardsi Jordan & Bollman, W,
Genus 26. Leptoconger Pocy.
1. Leptoconger perlongus® Poey. W.
Genus 27. Neoconger Girard.
92. Neoconger mucronalus® Girard. W, F.
93, Neoconger vermiformis Gilbert. P.
Genus 28, Hoplunnis Kaup.
M, Hoplunniz schmidti* Kanp., W,
Gepus 29. Mursenesox McClelland.
§ Muranesor,
95, Murwnesox coniceps Jordan & Gilboert. P.
06, Muranesoxr savanna Cuvier. W, B.
Genus 30. Xenomystax Gilbort.
97. Xenomystax atrarius Gilbert. P,
Family V. NETTASTOMIDAS,
Genns 31. Chlopsis Ratinesquo.
8. Chlopsis bicolor* Rafinosque.
99, Chlopsis equatorialia Gilbert. P.
Genus 32. Nettastoma Ratinesquo.
100. Nettasioma melanurmm Rafinesqne. M, A.
Genus 33, Venefica Jordan & Davis.
101. Fenefica procera (Goode & Bean). A.
102. Venefica proboscidea® Vaillant. A,
Family VI. NEMICHTHYIDA.
" Genus 31. Serrivomer Gill & Ryder.
103. Serrivomer beani Gill & Ryder. A.
Genus 35. Spinivomer Gill & Ryder.
104. Spiniromer goodei* Gill & Ryder. A.
Genus 36. Cyema Giinther.
105, Cyema atrum Giinther,  A.
Gonueg 37, Avocettina Jordan & Davis,
106, Avocettina infans Giinther. A, 1.
107. dvocottina richardi® Vaillant. A,
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Order APODES—Continued.
Suborder ENCHELYCEPHALI—Continued.
Family VI. NEMICHTHYID.li—Coutinued.
Gienus 38. Labichthys Gill & Ryder.
108. Labichthys carinalus® Gill & Ryder. A.
109. Labichthys clongatus” Gill & Ryder. A.
Genus 39. Nemichthys Richardson,
110. Ncmichth:»/u scolopacens Richardson. A.
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111. Nemichthys avocetta Jordan & Gilbert (perbaps identical with

N. scolopaceus). Y.
Family VIL HETEROCONGRIDA.
Genus 40. Heteroconger Bleeker.
112. Heteroconger longissimus® Giinther. A.
Family VIIL CONGRIDAS.
Genus 41. Uroconger Kaup.
113. Uroconger vicinus® Vaillant. A,
Genus 42, Ophisoma Swainson,
114. Ophisoma balearicum Do la Roche. M, W, B.
115, Ophisoma macrurany Gilbert. P.
116. Ophisoma mystax® Do la Roche. M.
117. Ophisoma prorigerum Gilbert. W, B,
118. Ophisoma nitens Jordan & Bollman. P.

Genus 43. Leptocephalus Gmelin (perhaps to be called (‘'onger).

119. Leptocephalus multidens™ Castelnan. B,

120. Leptocephalus conger (L), E,M,N,S8, 1", \W, B, .

121. Leptocephalus caudilimbatus Poey, W, 1.
Family iX. ANGUILLIDZ. :
Genus 44, Anguilla Shaw,
192, dngnilla anguilla (L), Europe, ete.

193, sAnguilla chirysypa Ralinesque, Eastern America (probably a

variety of the preceding).
Family X. SIMENCHELYID:E.
Gonus 45. Simenchelys Gill.
124. Simenchelys parasiticus Gill. A,
Family XL 1LYOPHIDIDA Gilbert.,
Genus 46. Ilyophis Gilbert.
125. Ilyophis brunneus Gilbert. P.
Family XII. SYNAPHOBRANCHID.A.
Genus 47. Synaphobranchus Johnson.
126, Synaphobranchus pinnatus Gronow. A, I’
(ienus 48. Histiobranchus Gill.
127, Histiobranchus bathybius Giinther, P

198, Histiobranchus infernalis® Gill (probably identical with

bathybius Glinther). A,

4.



Report U. S. F. C. 1888 —(To face page 678.) Apodal Fishes. PLATE LXXIII.

"VLVLLIA YNFHNAWONNYHD)




Report U. S.F. C. 1888.—(Tc face page 678.) Apodal Fishes.

i

n

R

s

A

o

1ejwey !Aeioly uowwo) YONIHOW XVHOHLONWAD
R DCh R

PLATE LXXIV.




Report U. S. F. C. 1888,—(To face page 678.) Apodal Fishes. PLATE LXXV.

TWNEYINSNI vNF 8N




Report U. S. F. C. 1888.—(To face page 678.) Apodal Fishes. PLATE LXXVI.

‘SANIYDIL SAHLHOIHAN




PLATE LXXVIIL

Report U. S. F. C. 1888.—(To face page %78.) Apodal Fishes.

CALLECHELYS MURZNA.



Report U. S. F. C. 1888.—(To face page 678.) Apodal Fishes. PLATE LXXVIII.

‘SVHLNOIA3 SNW3IHISSYND




Report U. S. F. C. 1888.—(To face page 678.) Apodal Fishes. PLATE LXXIX.

‘Jog Ja8uoy !128u0) uowwo) 2y "YIONOD SNIYH43001d37]




Report U. S. F. C. 1888.—(To face page 678.) Apodal Fishes. PLATE LXXX.

‘|3 ueoawY 3Y|  "VdASAHHO VTTINONY




Blank page retained for pagination



