TV.—THE EEL QUESTION.

By Dr. JacoBY.*

(Prom Y Der Fischfang in der Lagune von Comaochio nebst einer Darstellung der
alfrage. Von Dr. L. Jacoby.” Berlin, 1880.]

1.

HI§?0RY OF THE EEL QUESTION.—ANTIQUITY (ARISTOTLE).—MEDIE-
VAL AND MODERN FABLES REGARDING THE EEL.—HISTORY OF THE
DISCOVERY OF THE FEMALE EEL.—DESCRIPTION OF IT8 OVARIA.

“Among all the animals that surround us the eel is the only one
Which has never unveiled the secret of its propagation even to the most
Persevering investigators.” This assertion, made almost forty years ago

Y Martens in his work ¢Italien,” is true to some extent even at the
) Present day. To a personnot acquainted with the eircumstances of the
" Cage'it must seem astonishing, and it certainly is somewhat humiliating

men of science, thata fish which is commoner in many parts of the
World than any other fish, the herring perhaps excepted, which is daily
Sen in the market and on the table, has been able, in spite of the pow-
ful ajd of modern science, to shroud the manner of its propagation,
s birth, and its death, in darkness, which even to the present day has
20t been completely dispelled. There has been an eel question eversince
the exigtence of natural science.t

To the ancient Greeks the eel seems to have been a strange mystery.
Bveq in very ancient times people were astonisbed to find that, whilst
8 other fish at certain seasons of the year contained eggs and semen—

Pawn and milt—such were never found in eels, although many thou-
%1ds were opened for culinary purposes. A proof that the ancients at
3 very early time took an interest in this question is found in the Jjocose

®mark made by several Greek poets, that, since all children whose
Yaternity was doubtful were ascribed to Jupiter, he must be considered
3 the progenitor of the eels.

*Die Aalfrage. VonDr. L. J acoby.—Translated by Herman Jacobson.

Vitg“ Non mediocre Philosophis ac Naturse serutatoribus negotium facessere. semper est
% Anguillarum procrestio.” (The procreation of the eel has at all times been &

cult problem for philosophers and naturaliste,) With these words Cajetan Monti
m&gmﬂ his article on the procreation of the eel in the ¢ Transactions of the Acgde-

Y of Bologna,” 1783. .

} Hee fuit nimiram causa, our Greci quidam poéte, quasi per jocum quod certus

m stirpis auctor deesset, Jove patas dizerint.”—Cajetan Monti in the treatise
oteq abeve, p. 393.
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Aristotle is the first among the ancients who expressed a ,deﬁﬂiw
opinion regarding the origin of the eel. This great philosopher and i%°
vestigator, whose knowledge concerning many questions of natur
history has been corroborated by the discoveries of modern times, 2%
fortunately expressed the most singular and-primitive views reg g
ing the eel question. In his ¢“Natural History of Animals ” he sayS‘.
¢ Among the articulates and among the fish there are some which in 00
respect show any difference of sex. -Thus the eel is peither male n?r
female and is procreated from nothing. Those, however, who main
that occasionally eels are found which contain worm-like objects &
without reason, becausé they have not seen where the eels carry thesé
objects; for no otheranimal produces young without eggs; but no
has ever been found to contain an egg.” And in another place he saysﬂ
¢ Eels are not produced by copulation, nor do they lay eggs. No eel b8
ever been found to contain semen or eggs; and when eels have bee
opened neither seminal nor ovarian ducts have been discovered. Amor
all the animals having blood the eel is the only one which does nob
originate from copulation or eggs. Itis evident that this is a corre’
statement, for eels will make their appearance in marshy lakes, ev
after all the water has been allowed to flow out and the mud has bee®
taken out, as soon as rain-water begins to fill such lakes. In dry weath
they will not be produced, not even in lakes which are full of water
the time, for they live on rain-water. It is therefore evident that the:
originate neither from procreation nor from eggs. Nevertheless 80
people think that they produce live young ones, because int‘,esﬁi‘lﬂl
worms have been found in some eels, which these people think, are
young of the eel. This, however, is an erroneous opinion, for they gt
produced from the so-called ¢ bowels of the earth,’{ which are spontane"
ously produced from mud and moist 80il.”

Considering the high esteem in which Aristotle was held among fhe
ancients, and still more in the Middle Ages, it will not be astonishi®
that these marvelous statements were believed and embellished by
number of other fables and legends, many of which are ent amolﬁ
the common people to this very day. There is in fact no other ani®?
regarding whose origin and life 8o many erroneous opinions are pre
lent as the eel. These opinions, some of ‘which are entirely fa.bulo‘ﬁ
whilst others are within the range of possibility, but have been prov
to be wrong, may be divided into three groups. s

The first comprises those opinions which, based on Aristotle’s descl“pe
tions, supposed the eel to be procreated not directly from the mud of 9
earth, but from a sitmy mass, which is said to be prodaced when €° 1;
which otherwise_show no difference of sex, rub their bodies against el

*Book IV, chapter 11.

tBook VI, chapter 16. o

t Aristotle understands by these ¢ bowels or intestines of the earth,” the earth-wo
(Lumbricus terrestris L.), a8 appears from his treatise on the procreation of animsl®
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Other. This opinion was held by Pliny, by Athensus, and Oppian, and
Was again taken up In the sixteenth century by Rondelet, and later by
~~Olrad Gessner.
- The second group comprises the opinions held by people who acei-
entally found worm-like organisms in the entrails of the eel, who
d.escribed these, and therefore considered the eel as an animal producing
¥e young ones. Although even Aristotle rejected this opinion as
?rmﬂeous, and rightly supposed that these worms were nothing but
IDtestinal worms, there have been discoverers of live young eels up to
"he present time, I find this opinion in the Middle Ages in the
hierbuch »—book of animals—by Albertus Magnus, and later in the
_w,o"ks of naturalists like Leuwenhok, Elsner, Redi, and Fahlberg.
“nng Jikewise inclined towards this opinion, and maintained that the
ol Produced live young ones. A few years ago a professor at the gym-
. A8lum (college) of Rostock published anarticlein the ¢ Gartenlaube,”*
Which he gave a rapturous description of the young ecls discovered
¥ hlm in a female eel, and the same opinion was again advanced by others
Wing the summer of 1877. It is quite natural that persons who are
i0t‘: Versed in natural history, and who, on opening au eel, find in its
U8ide a more or less considerable number of live worm-like beings, are
Once inclined to consider them as the young of the eel. It must be
, however, that whenever such so-called young eels were subjected
cientific examination, they turned out to be intestinal worms.t
he last group comprises the opinion that eels are born, not from eels
io _fl‘om other fish, and even from other animals. Absurd as this opin-
§ R is—which in a certain sense must also be traced back to Aristotle—
15 Yery common, even at the present day, among all eel fishermen,
eaDecially those living on the coast near the mouths of rivers. A slimy
St—the Zoarces viviparus L.—owes the name by which it is commonly
a lo_“’n~t-he « Eel-mother "—to this opinion. In Comacchio I have
82in met with instances of the inexterminable belief of the fishermen
4t the eel is born from other fish. They even go so far as to point
th Certain differences in the color and shape of the Mugjt cephalus as
?(_"’-uses of the different color and shape of eels. It is a very old
it :;1011, prevalent to this day, that eels copulate with water snakes, b.ut
jarn CM8 jneredible, and is nevertheless a positive fact, that the Sardin-
Shermen consider a beetle, the Dytiscus Roeselii, as the procreator
}?he eel. They very generally call this beetle ¢ Eel-mother.”
o O scientific investigation of the question of the procreation of the
Could be made until, towards the end of the Middle Ages, the influ-
le:: which Aristotle had hitherto exercised over the opinions of all
I0ed men began to wane. At the revival of natural sciences in

® Sixteenth century naturalists took up this special question with
.

‘ *v‘m‘me for 1874, p. 120.

labigse™ Of tho worms inhabiting the intestines of the ecl bolong to the species Asoaris

8. Miss, 59——30

to.g 8
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great zeal, and we have treatises on the procreation of the eel by the
most famous naturalists of that period, such as Rondelet, Salvian0
Aldrovandi. This (the sixteenth) and the following century, however
did not get beyond the discussion regarding young ones said to have
been found in eels. I have already mentioned some of the naturalist®
who held this opinion. ‘Franz Redi and Christian Franz Paullini, botb
living in the seventeenth century, were the first who, without, howeve¥
having made personal observations, expressed the opinion that eels h8
both semen and eggs, and that their procreation differed in no wis®
from that of other fish. ’ ‘
It was reserved for the eighteenth century at last to discover at 1east
the female organs of the eel, and settle this part of the question def
nitely. It is an interesting fact that Oomacchio has been the birth
place of many erroneous opinions, and of the final truth in this matter
Dr. Sancassini, a learned physician of Comacchio, who, in the yes
1707, visited one of the eel-houses, found an eel whose stomach appear®
considerably bloated. He opened it and found inside an organ 01089!y
resembling an ovarium, which contained what appeared to him maturé
eggs. He preserved this eel and sent it to his friend, the famous nat®
ralist, Professor Vallisneri, of the University of Padua, who careful
examined the organ and rejoiced that he had at length found the ov¥
rium of the eel. He wrote a learned treatise on the subject* and seB {
it to the Academy of Bologna. Strong doubts as to the correctness 0
this discovery were immediately raised, especially outside of 1taly’
These doubts seem to have been shared by Professor Valsava, the fif®’ -
anatomical authority of Bologna, especially when soon after anothel;
Comacchio physician, Dr. Francesco Bonaveri, author of a ‘“History 0
Comacchio,” sent an eel to Bologna, which in every respect resemb,led
the one described by Vallisneri.t The discussion grew quite animaté”
and the Bologna scientists seemed actually possessed with a pa:ssionf"t
desire to discover the ovaria of the eel. Prof. Pietro Molinelli had pl‘o’l;.
ised several fishermen of Comacchio whom he knew a large reward
they would get him a pregnant eel; and in 1752 a fisherman broug
him a live eel, whose stomach was very much bloated, and which, Wb
opened by him in the presence of a friend, was found to be full of egg‘,*
The great hopes connected with this discovery were, unfortunately, no
realized, for it turned out that the sly fisherman had previously oper® §
the eel and stuffed it with the eggs of some other fish, The eel qufisl
tion entered upon another and more successful stage when, in the beg‘:s
ning of the year 1777, a third eel, resembling the two former ones, v
.caught near Comacchio. Luigi Bonafede sent it to the Academy 0

Htle
def

*Published with illustrations at Venice in 1710, and also in 1712, under ﬂlf’
¢De ovario anguillarum?” in the ¢ Ephemeriden der Leopoldinischen Akademi®
Naturforscher.” )

tBonaveri says in his ‘ History of Comacchio” that he is fully convinced of
correctness of Vallisneri’s idea and discovery.
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B°1°g’na, which handed it over to Prof. Oajetan Monti. As he was sick
and could not in peréon superintend the investigation, he called a num-
©r of his scientific friends together for a consultation on the subject.
ére were present at his house, among others, the anatomists Carlo
‘ondini and Germano Azzoguidio, the famous discoverer of galvanism,
e0 an unknown student, Camillo Galvani, whose eminent scientific
lents are specially mentioned in the report.* The eel was examined
¥ all the persons present at this conference, and recognized as closely
reSeInb]ing the one described seventy years previous by Vallisneri. It
8 finally unanimously resolved to request the famous anatomist Mon-
i to make a thorough examination of this precious fish. He entered
‘Upon hig work with great zeal, and the paper which was its result was
Tead ag ‘the academy in May, 1777. This treatise is entitled ‘“De
?flguillaa ovariis,” but was not published till six years later in the
Ommentarii,” &c., of the academy,t Mondini, first of all, showed in
the most convincing manner that the supposed ovarium described by
Vallixsneri had been nothing but the swimming-bladder of the cel dis-
Ndeq unnaturally by sickness, and that the small round grains which
been mistaken for eggs were only swelled glands. Mondini at the
Same time published an accurate description, accompanied by excellegt
lllusl'fl‘a,tions, of the true ovaria of the eel discovered by him. This
Ork, which contains a very fine illustration of the magnified eggs, may,
Doty as to form and contents, be termed a standard work; and it is an
t of historic justice to say that it was not O. F. Miiller or Rathke, but
atlo Mondini, who first discovered and described the female organs of
% S eel, which for centuries had been sought after in vain.i Three years
Iy and as it seems independently of Mondini, the eminent zoologist,

i 80 Friedrich Miiller, published his discovery of the ovaria of the eel
the publications of the Berlin Society of Naturalists.§ A peculiar

ex’;hf(’nﬁ (p. 393) calls him “prmclara indole adolescens, ad naturalem historiam
o

e endam natus” (o young man of remarkable talents, born for the study of natural
nceg). .

‘

TOme Bononjensi Scientiarum et Artium Instituto atque Academis Commentarii.
tPus VI. Bononies, 1783, . 406. et seq. . . ol
I’ubl}.o'f' G. B. Ercolenl, of Bologna, and Professors Crivelli and Maggi, in a'l;tw o3
oy 1sheq by them in 1872, very justly complain that the priority of Mondini’s dis-
,mrery had been overlooked in Germany. Neither Rathke, nor Hohnba}lm-l‘lornschuch,,’
18 Schltser havo mentioned his work, 8. Nilsson, in his ¢ Skundxpamsk Fauna,
tiope knows nothing of Mondini. In his ¢ Histoire naturelle des Pom.sons” he men-
as g O F Milller and Cuvier s the first who had desoribed the ovaria, and Rathke

he firgt discoverer of the eggs. As far as I know, Th. von Siebold was the first
tio:’ In 1863, in his work, “Die Stisswasserfische von Mitteleuropa” (p. 349), mon-
0, Fe 4 that Mondini had discovered the ovaria of the eel almost simultaneously with
Othe. tller, and that the two discoveries had been entirely independent of each

°F. The erroneous opinion that the Italian discovery had been made after the
is easily explained by the fact that Miller's treatise was published in 1780,
0dini’s, thongh written and read in 1777, not till 1783,
olhriften der Berlinischen Gesetlschaft naturforschender Freunde,” vol. i, 1780,

1 8rticle entitled ¢ Bemtihungen bei den Intestinalwiirmern

Grma
anq :

$reg
DP. 204
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fate awaited the discovery of Mondini at the bands of Lazzaro Spalla®
zani. This famous naturalist, in October, 1792, undertook a journey
from Pavia to the Po lagoons, near Conacchio, for the sole purpose 0
studying the eel question in that locality. He spent the greater part0
the autumn in Comacchio, but did not discover anything new, whilsti?
the published description of his journey * he entirely rejected Mondini®s
discovery, and maintained that the ovaria which Mondini had describe
were in reality nothing but the unusually fat folds of the diaphragm-
It is probably this absolutely negative result of the investigations madeé
by so famous a naturalist as Spallanzani which deterred others for som®
time from any further investigations of the eel question, and which
made all that had been so far discovered appear doubtful and fall int?
oblivion. When, therefore, Professor Rathke, of Konigsberg, in his
large work on the generative organs of fish, 1824,% described the ovari#
of the eel as two organs resembling frills, extending along both Sid?s
of the backbone, and described them a second time} in an article ?n
« Wiegmann’s Archiv fiir Naturgeschichte,” 1838, he was generally 1?
Germany, even to the present day, considered as the discoverer of th?
ovaria of the eel. The first drawing of the ovaria after Mondini, a0
the first microscopic drawing of the eggs of the eel, were given by
Hohnbaum-Hornschuch in a dissertation published in 1842,§ which Wiu
always occupy a prominent place in the literature-of the eel questio?™
The question regarding the ovaria of the eel was definitely settled by
Rathlke, who, in 1850, published an article in ¢ Miiller’s Archiv” on w
pregnant female eel examined by him, the first and only specimen of ? ‘
pregnant eel which so far had been seen by a naturalist.|| .

1t will be proper to givein this place a short description of the ovari?
of the eel. If an eel be opened along its lower side from the breast to #
point behind the anus, there is seen besides the entrails and stomacls
and underneath the back part of the liver, the long swimming-bladde"
growing narrower toward both ends, and extending on the one side
far as the diaphragm, and on the other a little distance beyond the andl
opening. .Along both sides of the swim-bladder there extends a white of
yellowish band, tolerably broad and shaped exactly like a frill, whos®
inner edge is attached to the swim-bladder by afiarrow skin, a duplicat
of the inner skin of the abdomen, but whose dther edge hangs down {f
in theabdominal cavity. Each of these frill-like bands extends forw

* Lazzaro Spallanzani: ‘‘Opusculi due sopra le anguille, dove singolarment® ol
ragiona di quelle chesi pescanonelle valli di Comacchio.” Opere. (Milan edition, 18'26').
- Vol. iii, p. 518, : 3
t ¢ Neueste Schriften der Naturforschenden Gesellschaft zn Danzig,” vol. i, pﬂff’ !
Halle, 1624. ¢‘Ueber den Darmkanal und die Erzeugungsorgane der Fische,” voB Dr
Heinrich Rathke, p. 122.
t Wiegmann’s Archiv, 1838, i, p. 299, 1d
$ “Do Anguillaram sexu ac generatione.” Inaugural dissertation by Roinb?
Hohnbaum-Hornschuch. Greifswald, 1842, .
I Miuller's Archiv, 1850, p. 203.
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Wthe fore part of the liver, passes along the whole abdominal cavity,and
®0ds a little distance back of the anal opening, with which, however, it
18 in nowige connected. In these bands, which contain a great deal of
Y numberless oggs are imbedded. Dy tearing a little piece of this
banq with a pin and carefully wiping off the small drops.of fat, one can
‘re.o’ognize the eggs with the naked eye as very small white dots. The
IIllcros*Cope, however, will distinctly reveal their form and inner con-
Struetion, They are generally round, surrounded by a skin, which forms
A clear transparent ring—the zona pellucida. Inside of this skin therg
3 large mass of small grains, the yolk of the egg. In the larger eggs
Ilching but these grains is seen, especially when the eggs have lain in
ater for some time, because then the small grains composing the yolk
oa-ve congealed and become opaque. But if one takes from t'he'same
rVarium the swaller and less developed eggs, one may very (hst.m.ctly
vee?gnize the small and entirely colorless bladder, called the Purkinjean
%icle. There can, therefore, be no doubt that we have before us the
OVarig ang eggs of the eel. The fact that it tool several centuries of
Lager search to discover these ovaria is, to some extent at least, explained
¥ the circumstance, that up to the present day all attempts to discover
ger and more developed eel-eggs have proved futile. Itis well known
fh t there were no good microscopes till about thirty years ago. Ev.en
h € eel which was examined by Rathke, the only pregnant eel which
.98 been found, although its distended ovaria filled the whole al?dom-
lnfn. cavity, contained only very small eggs, the largest measuring .1
Inllluneter in diameter. Larger cel-eggs, on the point of cutting loose
oW the gyaria and turning to young eels, have still to be discovered.
ab Unning alongside of each of the two ovaria, extending through the'
domina] cavity of the eel, there is nearly always an irregular band of
thi With many points, developed wore on one side than on the other;
"8 18 a £01d of the inner skin of the abdomen.

1L

Wstory op THE EEL QUESTION (CONTINUED).—DISCOVERY OF THE

. MALE ERL, _DESORIPTION OF THE MALE ORGANS.—OUTWARD DIS-
TINCTIONS BETWEEN MALE AND FEMALE EELS.—THE EEL QUES-
10N IN GERMANY IN 1877.

thNo less interesting than the history of the discovery of the ovaria of

alteheel’ is the history of the researches for the male organs of the eel,
I %ugh it ig not many years old.

wegthe above-mentioned dissertation by Hohnba:um-l':{ornschuch (1842)

ing; 0d the opinion expressed, that certain cells discovered by the auth()r
Side the ovaria, which are said to differ from the egg cells both in

D¢ and contents, must bo considered as the seminal cells of the cel,

ch, therefore, would be & hermaphrodite. Six years later, Schliiser
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published an interesting dissertation on the sex of the lamprey and the
eel;* in which he pronounced Hohnbaum’s view as erroneous, and X
pressed the supposition that male eels were cither very scarce, or thab
they differed in shape from the females. Till the seventh decad® of
our century no male eel has ever been seen, nor has any opinion be‘?n
advanced regarding the shape of the male eel and its organs of generd’
tion.t By a strange accident the University of Bologna was agall
destined to open the discussion of the eel question and enter upon 2
scientific tournament with the University of Pavia. Inthesession of the
Academy of Bologna of December 28,1871, G. B. Ercolani, professor ©
anatomy, read an essay entitled, ¢ The complete hermaphroditism of theé
eel”’} Two weeks later two professors of the University of Pavia, Ba¥
samo Crivelli and L. Maggi, also read a paper on the ecl entitled ¢ Th®
principal organs of generation of the eel.” These three scientists ha%
therefore, without the slightest preconcerted knowledge, again takep up
the famouns discussion of the eighteenth century, this time chiefly wit
regard to the male organs of the eel. Both parties were convinced thé
they had at last discovered these organs, and it must be confessed thé
the results of their investigations were strange enough. In Ercolan
treatise it is shown that the above-mentioned fatty band running along’
side of the ovarium is the male organ (testicle) of the eel ; the left ban®
distended by air, being the real testicle, whilst the right one had e
in some way checked in its growth, and was not capable of performi?
its function. ~In Crivelli’s and Maggi’s essay,§ on the other hand, the
fatty bands are likewise described as the testicles of the eel, but W?
this difference, that the right one is declared to be the only producf""e
organ. These two last-mentioned scientists even give drawings of £h
spermatozoids, which they say they have observed in the fatty ba?
. extending along the right side. As these bands are invariably fou?

» « Do Petromyzontum et Anguillarumsexu.” Inanguraldissertation, Dorpat, 1848- !

+ Rathke, strange to say, in his above-mentioned treatisp on the sexual orgens i
fish (Halle, 1824), also spoaks of the male organs, the testicles of the eel, and alw: ay®
connection with those of the lampreys (sce p. 128 and p. 158); yea, he °vw
describes the inner construction and substance of the testicles of the eel, pp. 185, 1 tb"’
187,190, and 193. It is a positive faot, however, that Rathke has never informod
scientific world of the discovery of & male eel, although in the above-mentioned &
i “Wiegmann’s Archiv” (1838, p. 209) we find the following sentence: ¢ Rogﬂfdlnn
the male organs of the eel, I hope to give further particulars at no distant period-" -
would be interesting to ascertain whether in the posthumous papers of the f&mﬁld
author some notice of or memorandum on male cels which, however imperfeet; WO
be valuable, has been found.

{ Ercolani’s eussay is entitled, ¢ Del perfetto ermafroditismo delle Anguille,
reprinted in the ‘“Memorie dell’ Academia delle Scienze del Istituto di Bologns,
part 4, p. 529, “ 1o

¢ Balsamo Crivelli’s and L. Maggi’s essay has been publisbed under the title: ot
torno agli organi essenziali della riproduzione delle Anguille” in the Memoir® v
Istituto Lombardo di Scienze e Lettere a Milano,” vol. xii, 1872, part 4, - 229- arh
has been translated into German in ‘Wiegmann’s Archiv fiir Naturgeschichte" 1

part I, p. 59 et seq. -
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