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bas freely given us the use of his unpublished descriptions and deter-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,
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[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,
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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,






