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Astoria, Oreg., June 16, 1880.

ON TSIE OE.NITAL.IA OF ilIAr.E EOI^!^ AIVD TUEIR SEXUAL. CHAR.
ACTERS.'

By S. TH. CATTIE, Ariilieim, HoSland.

As is well kuown, Darwin t has called attention to the experience of

Giinther that the females of fishes are in almost all cases larger than

the males. This was perhaps the reason that Syrski, in 1874,| in in-

vestigating- the reproductive organs of eels, directed his attention more
especially to the smaller individuals, where he was fortunate in finding

what is called by many the organs of S;^Tski, and also considered to be

the male genital api^aratus. Afterwards, in a variety which is known

*Ueber die Genitalien der miinnliclieii Aale und ilire Sexualunterscliiede, von S. Th.

Cattie, Phil. iiat. Caud., Decent an der Realschule zu Arnheim (Holland). Extracted,

from the Zoologischer Anzeiger, 7tli June, IS30, pp. 275-279. Translated by J. A.

Eyder.

tCh. Darwin, Descent of Man, translated into German by Cams, part ii, p. 5 et

seq.

t Abhandl. d. kais. Akad. d. Wissenscb., Wien, Ai)ril Heft, 1874.



PROCEEDINGS OF UNITED STATES NATIONAL MUSEUM. 281

iu France under the name of uinguille pimperneau, Dareste* found the
same organ. It appears that only in one case {Anguilla hostoniensis)

have living- spermatozoa been found in a male eel, as we learn from a
communication to the Zoologischer Anzeiger, vol. ii, No. 18, p. 15, by
A. S. Packard. The male in this case was about 430""" long (17 inches).

That the finding of such specimens is so very rare should not astonish

us, since the young eels migrate to the deep sea, where the reproductive

organs complete their development very rapidly (6 to 8 weeks), when
spawning takes place ; the old eels, the females as well as the males,

dying after the reproductive a*ct is consummated. Though on this account

the spermatozoa, and in most cases their testicular mother cells, are

wanting, the investigation of the histological structure of the organ of

Syrski may still bring us somewhat nearer to the truth.

If one examines partially grown eels measuring 200-500'"™ in length

one will find a moderate broad band in the abdominal cavity of some
of them, attached at its inner margin by a narrow duphcature of

the peritoneum to the air-bladder, the other margin, however, hanging

free in the cavity of the abdomen. This band extends from the liver to

behind the anal opening, and is covered by thousands of fat cells. A
lobular organ, consisting also of fat cells, overlies the hinder portion of

the alimentary canal and ovarium. I found the eggs to average 0.75'^"'

in diameter from specimens 20-50 '^^'" in length. Treated with acetic acid

and ammoniacal carmine solution, a large nucleus and nucleolus became
visible. In other examples, although the fat lobules were present, the

broad band was absent. But in exactly the same position and along

the dorsal aspect of the abdominal cavity a quite thin band or strij) of

tissue of glass-like transparency is attached, and likewise by a fold of

connective tissue (peritoneum), to the air-bladder, and extends from the

liver to behiud the anal opening. This band or strip of tissue is cre-

nated along its free margin, the lobes of which measure 0.75""" in length

and 0.5"™ in depth, their convex portion depending into the abdominal

cavity. In this Syrskian orlobed organ one finds, along the margin where

it is attached, a fine canal, the efferent seminal duct, which, upon being

tinged with carmine, becomes quite distinct, and which may also be dem-

onstrated by means of injections. The histological structure of the fore-

going lobulated organ was investigated by Freud.t He found an areolar

structure with connective tissue corpuscles, similar to the histological

structure of the immature testes of fishes. My preparations had a sim-

ilar appearance as long as the smaller examijles were the subjects of

investigation. In the largest specimens of eels with lobulated organs

investigated by me (445""" long) I found cylindriform strings, which

passed from the bases to the tips of the lobes, and were filled with cells.

After repeated trials with the most different reagents, I did not succeed

in clearly distinguishing a nucleus in these cells. My observations

* Compt. Rendus, 1875. t. Ixxxi p. 159.

t Sitzungsber. d. kais. Akad. d. Wissenscli., Wien, 1877, M;irz Heft,
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were made witli a Zeiss immersion, objective K, oculars 2 and 3.

According to Jacoby,* Von Seibold saw similar strings of cells in an

eel, in which the lobes were ver}^ strongly developed. These strings of

cells presented to the eye the most undoubted similarity to the testicular

mother cells of spermatozoa. I also believe that the strings of cells ob-

served by me must be regarded as such. In no case did I observe any

spermatozoa.

Previous to my investigations into the histology of the testicular

lobes of the eel, I occupied mj'self with the question whether there were

not some other external characters distinguishing the sexes besides the

already mentioned difference in size and length. Jacoby remarks as

follows upon this point

:

"1. A distinctly broader snout in the female as compared with the

slender, either elongated or short, and pointed snout of specimens with

the lobulated organs.

"2. A lighter coloration of the female, usually quite green on the back

and yellowish or yellow on the belly, whilst the other sex is much darker

greeu in color, often an intense black on the back, with always a more

marked metallic luster on the sides, and usually whitish on the belly.

" 3. A further and important external character is an aiipreciable differ-

ence in the height of the dorsal tin (a point confirmed by me). All

the females have a distinctly higher and wider dorsal than males of the

same size.

"4:. And, finally, we may note, although not a constantly aj^preciable

character, the greater diameter of the eye of the male. Eels with strik-

ingly small eyes seem almost always to be females. Eels which have a

Syrskian organ usually have relatively large eyes, though large-eyed

females are equally common."

Jacoby then gives some measurements, the averages of a great num-
ber of eels measured by him, from which the actual value of his charac-

ters becomes apparent. I believe, nevertheless, that he attaches too

much importance to some of his characters, and some otliers, not less

important, he has not noticed at all.

Out of a great number of eels measured by me I select the following,

in which the measurements given in the parallel rows are taken from

pairs the lengths of which are, as nearly as possible, the same:

* Dr. L. Jacoby, Der Fischfang in tier Lagune voa CommacMo.
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— 4 indicates somewhat less than 4 ; -|- 4 somewhat more than 4.

From this table tlie conclusion is reached that all the females have the

dorsal fin higher than those specimens of the same length presumed to

he males, and that with age this dif-

ference becomes still more marked.

The larged-eyed character of eels

with the lobulated organs has ap-

peared to me to be too uncertain a

feature, so much so that, according

to the foregoing table of measure-

ments, the same feature might be

assumed as characteristic of the

females. On the other hand, I attach

great importance to the broader

snout of the female in contrast to

the slender and pointed snout of the male. But the snout of the female

is not only broader, but also more depressed, and has the eyes more

prominent, a feature to which I would call special attention, and one

which I do not find in the male. In contrast, the snout of the male eel

is more convex, as will be seen by comparing the accompanying outline

sketches.

If one will only notice the width or slenderness of the dorsal, and

more especially the broad, depressed snout of the female, with the promi-

nent eyes, as compared with the slender, convex snout of the male, it

wiU require little trouble to pick out the specimens from these data con-

jectured to be males.

On an average amongst twenty eels, measuring 300-500"™ in length,

furnished me by difierent fishermen, I found 5 eels with lobulated organs

or 25 per cent. If, however, I paid attention to the two most impor-
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tant characters, namely, the relative proportions of the dorsal and snout,

by their help picking- out those specimens which appeared to be males, I

actually found 80 to 90 per cent, of the individuals so selected to be males

with the Syrskian organ.

I found it impossible to discover distinctive sexual diiferences of col-

oration ; all the males and females investigated by me were of a white

color ventrally, green above, with a metalic luster on the sides.

I>£SCRIPTIOIV OF AIVEM' SPAROID FI8II (^PARVS BRACHYSOmUS),
FROITI r-OWER CAr.IFORlVIA.

By W. N. I^OCKIWCiTOlV.

Sparus brachysomus n. sp.

D. ^1 ; A. ^ ;
P. 15 ; Y.

^ ; C. 3-9-8-3 ; L. lat. cir. 50.

Body compressed, high ; snout and forehead rising in nearly a straight

line, at an angle of about fifty degrees with the axis of the body, to the

•occiput. From this point the dorsal outline arches upwards to the third

dorsal spine, then downwards in a continuous arch to the end of the dor-

sal fin. Abdominal outline much less curved than the dorsal, the anal

portion more curved than the anterior portion, lowerjaw curved, outline

between lower jaw and ventrals nearly straight.

Greatest depth 2§ ; length of head about 3-i\ ; dorsal base about 2 1%

;

pectoral about 3§ times in the greatest length ; snout (along axis of body)

f; orbit 4i ; interocular width 3ff in the length of the head ; least depth

of caudal peduncle 5^ times in the greatest depth.

Posterior extremity of maxillary falling somewhat short of the ante-

rior margin of the orbit, its upper margin concealed beneath the pre-

orbital throughout ; no prominent knob at upper extremity. Lower jaw
shorter than the upper.

Nostrils simple ; the posterior a large elongated slit close in front of

the orbit and on a level with the lower half of the eyej the anterior a

small circular foramen situated at a lower level than the posterior and
about one-fourth of the diameter of the eye in advance of it.

Interocular space considerably convex transversely, but only slightly

so longitudinally.

Posterior margin of preoperculum straight and vertical, lower line

convex, the angle of junction strongly rounded. Operculum ending in

a flat point ; suboperculum membranous at tip.

Numerous conical teeth in front of the jaws, the anterior row consid-

erably larger than those behind. Three rows of molars in the upper jaw,

two in the lower. In the si)ecimens examined there are 9 large incisors

in the mandible, forming a bold arc, the interior of which contains about

five irregular rows of crowded cardiform teeth, reaching back to the an-

terior small molars. Upper jaw similar, with 7-10 large incisor teeth.




