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bas freely given us the use of his unpublished descriptions and deter-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






