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DUHING the “Thor”’s spring cruise from March 14™ to April 15™ of 1905 I have come to an under-

standing of a feature in the life history of the common eel, which, as far as I know, hitherto has

been unknown, namely thatthe young metamorphosed elvers in the sea are pelagic atnight,
while they in the day-time keep on the bottom. As soon as this feature was evident to
me, we were able to catch these young eels at almost all places in our seas, from Anholt to the Dogger
Bank, while they formerly with very few exceptions only were taken in fresh water and in the sea near
the shores. The principal data which more particularly throw light upon this matter are as follows:

1

3)

4)

5)

On March 24" of 1904 we caught from the “Thor” 2 elvers of a length of 69 and 71 mm. in the
middle of the Kattegat, between Anholt and Lzese, at 56°57' N. 11°32'E., and at a depth of 13 meters.
They were caught in a pelagic haul in the evening from 8% to 9%° o’élock, but the occurrence of these
two eels together with a Gobius minutus of 28 mm. made me at that time suppose, that the trawl
had touched the bottom.

In the night between March 17% and 18" of 1905 we made from the “Thor” a pelagic 8 hours’ haul
with young-fish trawl in Leese Rende at 57°23'N. 10°45'E., and at a depth of 26 meters. In this haul
we caught 1 Anguilla vulgaris of 72 mm. Though nothing but the presence of this young eel and a
few young Gobius minutus might suggest it, I still supposed the trawl to have touched the bottom in
this haul.

In the night between March 220 and 23 of 1905 we made from the “Thor” two pelagic 4 hours’ hauls
with young-fish trawl in the Jammer Bay at 57°20" N. 9°24' E. and at a depth of 9 meters. The weather
was bright, and we had moonlight. In these two hauls we caught 17 elvers of a length from 64—72 mm.
The hauls were made in the surface of the water, and we caught species as Tomopteris helgolandica, Sagitla
bipunctata, Pleurobrachia pileus, Cyanea lamarckii, together with young Collus, Centronotus, and Clupea,
without trace of animal life from the bottom. It was here evident to me that the elvers had been
caught pelagically in the sea, and it struck me that the two hauls, in which we formerly had
taken elvers at considerable distances from the shore, were made at night.

On March 24 of 1905 we made a pelagic 4 hours’ haul with young-fish trawl in the North Sea off
Lodbjerg light-house, at a depth of 17 meters. In the haul which lasted from 2% to 6% a.m. were
caught 20 young eels together with quite pelagic forms and Crangon vulgaris. In order to try to catch
the eel pelagically also by daylight a 4 hours’ haul was made at the same place from 7'° to 11'° a. m,,
but in this haul was only caught 1 single young eel. We now decided to try to dredge the eels from
the bottom, and having attached an iron chain to the ground rope of the young-fish trawl we made a
haul in the neigbourhood,- where the ground was sandy: off Torup at a depth of 18 meters. In the
haul, which lasted from 122°—1%° p. m., 36 elvers were caught.

The other places where the young eels hitherto have heen taken pelagically at night, are stated below.
At several of the stations we have had a skin-buoy attached to the head-line of the young-fish trawl
to conlrol, that it did not go to the bottom.
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The North Sea.
373. April 9%, 1905. 10 miles N. by W. of Horns Reef light-ship. 55°44'N. 7°13' E. Depth 27 meters.
In the evening from 8%—10%°p. m. in a pelagic haul with young-fish trawl was caught 1 elver of
a length of 69 mm.
377. April 13", 1905. 2 miles W. of Tyborsn 56°41'N. 8°8' E. Depth 17 meters. In a pelagic
haul with young-fish trawl at night from 0—2a.m. 6 young eels of a length of 65—76 mm. were
caught.

-380.  April 14% 1905. Tail End, Dogger Bank, 55°33' N. 4°39' E. Depth 32 meters. 1 elver of a

length of 65-mm. was caught at night in two pelagic hauls with young-fish trawl of a total duration
of 5 hours. A buoy with a 20 melers line was here attached to the head-line.

The Kattegat.
359. March 30™, 1905. 5 miles N. /2 W. of Hirsholmene. Depth 16 meters. In a 2 hours’ pelagic
haul with young-fish trawl at night were caught 3 clvers of a length of 69—74 mm.
361, April 1+, 1905. Aalborg Bay, 56°48' N. 10°35'E. Depth 9 meters. In a 2Y: hours’ pelagic
haul with young-fish trawl from 32°—5%5 a. m. 3 young eels of a length of 70—75 mm. were caught,
In a haul of equal duration made by day-light no eels were caught.

The Belt Sea.
PETERSEN informs me that he in April, 1905 has noticed the pelagic habit of the young elvers in
the Kerteminde Bay at night.

By daylight we have in total only caught 2 single elvers pelagically, though the young-fish trawl has
been used more during the day than during the night. On the contrary we have by daylight in several
places caught elvers on the bottom at considerable distance from the shore. These places are stated below.
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The North Sea.
44. April 14" 1903. 5 miles S. by E. of Blaavands Point. 55°29' N. 8°8' E. Depth 11 meters. In
1 haul of a duration of 15 minutes with young-fish trawl, without iron chain, 1 elver of a length of
71 mm. was caught.
354. March 24™ 1905. 3 miles W. of Torup beacon, 56°58 N. 8°18' E. Depth 18 meters. Gear:
Young-fish trawl with iron chain on ground rope. In a haul of 1 hour, 36 young eels of a length
from 65 to 78 mm. were caught.
381.  April 15%, 1905. 8 miles S.S. W. of Blaavands Point, 55°26' N. 8°2'E. Depth 14 meters. Gear:
Young-fish trawl with iron chain on ground rope. In one half an hours’ haul 16 young eels of a
length from 68 to 79 mm. were caught,
382. April 15, 1905. The northern parl of Slugen, 55°36' N. 7°50' E. Depth 15 meters. Gear: Young-
fish trawl without iron chain. In a 15 minutes’ haul were caught 3 young cels of a lenglh of
70—76 mm.

The Skagerak.
367. April 7', 1905. 13:5 miles N. E. by E. of Skagens light-ship, 57°57' N. 11°0' E. Depth 105 meters,
muddy ground. In a 30 minutes’ haul with young-fish trawl without iron chain 1 young eel of
68 mm. was caught.

The Kattegat.
364. April 4%, 1905. Between Anholt and Lass 57°3' N. 11°31'E. Depth 9 meters. Gear: Young-fish
trawl with iron chain on ground rope. In a haul, which lasted only 1 minute, 1 elver of 73 mm.
was caught.



In this haul the trawl took up some sand. In another haul in the same place, of a duration of
16 minutes, Fucus, Furcellaria, Corallina ete. were brought forth, bul no sand. In this haul no young
eels were caught.

As the young elvers in the sea partly live a pelagic life they may often be transported far off
by the currents. This may to a certain degree account for the fact, that there are often very greal
distances from the regions, where the eel larvae live, to the coasts where the young elvers occur
(e.g. [rom the Atlantic to the coasts of the Baltic).

The external appearance of the young post-larval eel.

The young eels caught from the “Thor” in the sea have the same appearance as the elvers in the
fresh water in their very first stage. They are glassy and transparent, and the pigmentation has
Just begun on the tip of the tail and, in mosl specimens, on the head. When they come into fresh water
in spring various changes take place in theirappearance. A young elver, which has been in a
rivulet for a few weeks, differs from a colourless elver among others in the following respects:

1) The pigmentation has proceeded over a great part of the body.
2) The total length is less (see below p.5—6).

3) The body heigth is less.

4) The pectorals are more narrow and pointed,

5) The lower jaw is less projecting.

The rate of growth of the young eel.

That the young colourless eel at least is one year old when it comes Lo our coasts in spring
is almost beyond doubt. In this Grassi is undoubtedly right. The silver eels migrate Lo the sea in autumn, Leplto-
cephalus brevirostris has been found in the Atlantic in May by Scumipr and in August by Hovt (by Grasst
in the Mediterranean from February to September), and the elvers must appear later on. As shown by
Grasst Leptocephalus brevirostris and the hemi-larval stages of the eel are of a more considerable length
than the completely metamorphosed young eels. The eel larvae which were caught by Scamipt and Horr
in the Atlantic in 1904 measured respeclively 77 and 73 mm. The post-larval eels, which we have caught in
the sea, have not yet reached the stage of their least length. It appears from a series of measurements,
which are stated below (I—VI), that the young ecels do not reach their smallest length till later in the
year, when the pigmentation is far advanced.

I. March 24.—April 156. of 1905. The North Sea. 84 specimens caught from the “Thor” have
an average length of 70:56 mm. The pigment is developed only on the tip of the tail and sometimes
on the head. Measured by A.C.JoHANSEN.

Il April 26.—May 6. 1905. Brackish and nearly fresh water at Esbjerg. 228 specimens have an
average length of 7144 mm. The pigment is only developed on the tip of the tail and the head.
Measured hy TArBeN TARBENSEN, a fisherman from the “Thor”.

II. May 9. 1905. Rivulet at Maade brick-manufactory, Esbjerg. 90 elvers have an average length of
7029 mm. In the majority of the specimens a slight pigmentation appear over the whole dorsal

region. In a few specimens the pigment is restricted lo the tip of the tail and the head. Measured
by A.C. Jonansen.

IV. May 22. 1905. Same locality as III. 261 elvers have an average length of 69'15mm. The dorsal
region and the sides are now dislinetly pigmented. Only in 6 specimens the pigment is restricted
to the tip of the tail and the head. Measured by TARBEN TARBENSEN.

o
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V. June 2, —3. 1905. Nymindegab on the west-coast of Julland. Slight brackish water. 314 elvers
have an average length of 67.92 mm. The specimens are distinctly pigmented. Measured by TARBEN
TARBENSEN.

VL June 14.—17. 1899. Rivulet at Ribe. West Jutland. 118 elvers have an average length of
6570 mm. The specimens are distinctly pigmented. Measured by A. C. JOHANSEN.

Results of measurements of elvers from the localities mentioned above.
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Results of measurements of elvers from the localities mentioned above, calculated at the rate of 100 specimens for
each locality.
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VIL. June 29. Landskrona, the Sound. LiLLiEBoRG writes in “Sveriges og Norges Fiskar”. IIT 1891,
p- 383, that young eels, which were taken at the sea at Landskrona on June 29., had a length of
65 mm. On the same page is mentioned, that young eels, which were caught at the southern coasl
of Norway at the end of July or in August, had a length of 64 mm. We do not know, however, if
LiLLIEBORG’S “length” means “average length”, neither how many specimens he has measured.

VII July 30.—August 8. 1890. Holbzk Fjord, Sealand. Brackish water.
In “Beretning fra den danske biologiske Station I. 1891” C. G. Joms. PETERSEN represents the measure-



7

ments of young eels as follows (the measurements are pul down in Danish inches. 1 Danish inch

= ¢. 26 cm.).
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Dr. PeTerseEN makes the following comments on the two size-groups: “These are surely owing to
the fact that two such size-groups exist in nature, and having always found them very constant I
cannot doubt, that they represenl two annual series: the eels from 2'/s>—ca.3 inches are the youngest
known annual series, and those from 3—ca. 6 inches are a year older. A priori we might suppose,
that these two groups were due lo difference in size of the individuals of the two sexes, but I hardly
think it likely that this should be the case, as eels of a length of 3 inches are so slightly developed
sexually, that no trace of developing sexual organs appear, what Dr. JUNGERSEN has been kind enough
to investigate on my request”. The here cited remarks on the improbability of an essential size
difference of the individuals of the two sexes in so early stages 1 can perfectly agree with. It should
also be remembered, that in other fish-species where the older stages show a marked size-difference
between the two sexes, for instance in such species as the plaice and the flounder, a difference worth
mentioning does not appear during the first two or three years of their life.

The average size of the specimens of the youngest group from Holbzk is ca. 74 mm. The spe-
cimens of the next group, which no doubt are ca. 18 months older than the colourless elvers, have
an average length of ca. 110 mm. Most specimens between 5'/s and 6 inches belong presumably to
an older series.

IX. October 18. 1904. Rivulet at Frederikshavn. The Kallegat. 59 specimens, all pigmented.
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The specimens from 6-—ca.9a 10 cm. must be supposed to belong to the youngest annual series
of metamorphosed eels. Their average length is a litlle below 8 em.

X. March 28. 1905. Rivulel at Frederikshavn. The Kallegal. 102 fat pigmented eels, at leasl one year
older than the colourless elver.
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The eels of a length of more than 95 cm. are much thicker than the smaller ones and belong
presumably to an older series. It seems as if the individuals of the youngest series has not increased
in length during the winter (see above).

XL April 26.—May 22. 1905. Rivulets at Esbjerg. 181 young pigmented eels, at least one year older
than the colourless elver. These are easily distinguished from the young elvers by their thickness
and pigmentation. The specimens of more than ca. 94 mm. are much thicker than the smaller ones
and belong presumably to an older series.
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It appears from the before stated facts thal the young colourless elvers, which appear in our seas
and at our coasts in spring (March, April), have an average length of 70—72 mm. In the early summer
(June) the great majority has become strongly pigmented, and the average length is now reduced
toca. 65—68mm. Later in summer the increase in length begins again, and during the autumn the
individuals reach an average size of about 80 mm. In the lapse of the winter the length does not seem
to increase, and the young eels, which are ca. one year older than the colourless elvers, are still hardly
1cm. longer than those.

In connection with the communication set forth here with regard to the reduction in size of the
young eels I shall call attention to the fact that I have examined the intestinal canal of more than 30
specimens of colourless elvers without finding trace of food in any of them.

The enemies of the young eel,

The young eel has undoubtedly many enemies in the sea. Af one of the “Thor”s’ trawling stations
in the Skagerak (St. 349. March 2029, 1905. 57°42'N. 10°23' E. Depth 17 meters) some young eels
were found in the stomach of Gadus callarias and Gadus virens. Among 85 specimens of the first-named
species 6 had each one elver in their stomach, and among 4 specimens of the latter species 1 had
swallowed an elver. P. WirLumseNn communicates in “Dansk Fiskeriforenings Medlemsblad” 1892 P15,
that in the Sound it has frequently occurred in the winter that the cod has coughed up young eels of
a lenght of 2—3 inches. Sometimes, he says, every cod has swallowed some of them. Several other
accounts staling that young eels have served as food for the cod are at hand.
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Summary:

The young postlarval eels in the sea are pelagic at night and keep in day time on the bottom. They have
been caught on many of the “Thor”s stations, often far from the shore, in the Kattegat, the Skagerak,
and the North Sea. Dr. PETERSEN has also noticed their pelagic habit at night in the Belt Sea (p.3—4).
When the ““colourless” elvers come into our seas and appear at our coasts in spring, the pigmentation
has just begun on the tip of the tail and usually on the head. In this stage the transformation is
not yet quite completed. At the same time as the pigmentation proceeds, the body height and the
total length become less, the pectorals more narrow and pointed ete. (p. 5).

c) The “colourless” elvers, which appear in our seas and invade our rivulets in spring (March—April), have

an average length of 70—72mm. In June the great majority of the specimens have become strongly
pigmented, and the average length is now reduced to ca.65—068 mm. Later in summer the increase
in length begins again, but the growth is so very slow, that the average-size of the specimens next
spring is only ca. 80 mm. (p.5—8).

At one of the “Thor”s trawling stations in the Skagerak young elvers were found in the stomach of
Gadus callarias and Gadus virens (p. 8).
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