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During the period of 145 days, in 1974, an experiment
with the European eel (Anguilla anguilla L.) culture into the
net cages was carried into effect. The cage}, 6 in number,
were kept in warm water canal running out from the Po-
morzany II” power station in Szczecin. The water tempera-
ture in this canal evermore was above 20°C (21-32°C), and
the oxygen content never fall down below 6.5 mg/litre
throughout all 4 months of research. The eels were fed with
minced freshwater fish at the first period of experiment, and
hereafter with the mackerel flesh only. Growth of the fishes
was unequal and very discriminating. Fish mortality amounts
to 6.15 per cent.

Steadily rising demand as well as an atractive prices of freshwater eels on the world
seller’s marked have a bearing on an additional interest of Poland to intensify the Euro-
pean eel(Anguilla anguilla L.) husbandry. A significant decrease of this fish catches in our
estuaries and inshore waters, as soon as necessity to base its inland-water farming on
a permanent stocking with the elvers, coerce into searching for an additional opportu-
nities to height the eel production. One of the way for it may be considered the eel
culture in water of labile salinity and higher temperature, and different technical installa-

tions.

The Japanese eel (Anguilla japonica) culture was started in Japan on commercial scale
since 1894. According to Ussui (1974) record, about 24,000 tons of consumptive eels per
year have been landed from the eel culture industry, and its production is still growing.



64 R. Trzebiatowski, J. Filipiak, M.Seyda

In recent years the experiments with the European eel culture have been undertaken
too. As Koops (1965), Lauterbach (1968) and Bohl (1970) have already pointed out, the
appropriate feed selection and a favorable emvironmental conditions make sufficient
facilities for successful eel culture on commercial scale. In addition to earthen and
concrete ponds (Koops, 1965, 1971; Bohl, 1970) a net cages (Lauterbach, 1968) are in
use for eel culture soon. This fish species culture in freshwater is recorded, by Koops
(1965, 1971), Meske (1969) and Bohl (1970), in brackish water by Lauterbach (1968),
and in warm water by Meske (1968).

Snce 1974, an experiment with the European eel culture into net cages placed in
warm water from the power station was undertaken by the present authors seon.

MATERIAL AND METHODS

Experiment with the European eel culture was placed in a warm water canal running
off from the Pomorzany II” power station in Szczecin. This warm water canal was 1,200
meters in length, 17—20 m. in width, and 2.5—3.5 m. in depth; and the water flow was
0.4—0.6 m/sec. in it. For this eel culture 6 net cages, each of 2.5x1.3x1.5 m. in dimen-
sion, were used. These were collocated in about 40 meters distance from place, where
warm postcooling water from the power station. was dropped down. All 6 cages were
swung on a self-bearing floating construction (Fig. 1) because of relatively high lability of
the water level (upto 0.8 meter) in the canal. The frames of the cages were made of the
”Vinidur” plastic tubes (40 mm in diameter) and of the plastic net (6x6 mm in mesh size)
which was of red colour. All the 764 eels were caught on June 16" 1974 in the Szczecin

Fig. 1. Platform surrounding the net cages for eel culture
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Fig. 4. ”Frame-net feeder” for eels
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Firth (that constitutes a large estuary of the River Oder), and all these cultured fishes
were below 100 gms. in weight. Within each of the 6 net cages the same fish number was
kept. All the eels cultured looked heaithy and were in a very good condition. They were
fed with fresh feed only. The components being used for feed preparation at the begining
of experiment were as follow: freshwater minced fishes (roach, bream, bream flat, perch,
pope), carp pellets, fodder yeasts, and vitamines added in a different proportions (Fig. 2),
and, starting from mid of August, the mackerel flesh only. The mackerel was purveyed to
us in a minced form formed into a frozen block, so the fodder yeasts and vitamines were
added after the blocks were efrized (Fig. 2 j. After these components were mixed together
the feed of a thick paste consistence was obtained. This paste was put in the admiting
pipe feeders” (Fig. 3) as soon as onto the “frame-net feeders” (a big mesh trays) which
were just above the water surface hung (¥ig. 4). The eels were fed once a day only, just
between 5 pm. and 8 p.m. A diurnal feed dose amounts to about 10 per cent by fish
body weight. Temperature, oxygen and pH were measured every day in the warm water
canal as soon as in water inlet canal running in to power station.

RESULTS

By the period of 145 days, between June 15™ and November 6™ 1974, an experi-

ment with the eel culture in warm water from the “Pomorzany II” power station in
Szczecin was carried out. The water temperature never overrun 33°C in summer months,
and it was evermore about 8—10°C higher in warm postcooling canal running out from
the power station than in inlet water canal. (Fig. 5). Oxygen. content in this warm water
ranges between 6.6 and 9.4 mg/litre and the pH varies from 6.8—7.8 (Fig. 6, 7). As the
oxygen and pH averages and weakly limits (presented on diagrams) proved, the Odra
River water in warm postcooling canal running out from the “Pomorzany II” power
station may be put to a good use for fish culture, including eel.

Please note that scatterely (about twice a month) superficial water pollution with oily
matters was observed, but it seems to has no special influence on the eel growth and the
rate of its mortality.

The first weight control, achieved on 1 day of culture, shows that in three of six
net cages all the eels increased their weight from 3.6—11.3 gms., but in remaining cages
incosiderable weight loss occured. In this period of time the first eels mortality have been
observed, 20 fish died. Such slight growth rate as soon as its weight loss are probably due
to objectionable feed quality, inapropriate consistence of paste that was used for feeding,
and wrong feeding method soon.

During the second weight control (on July 6th) the weight loss was ascertained in all
cages (Fig. 8). In addition to efficient cause being just mentioned the eels weight loss was
probably set off by significant oxygen content decrease in water (Fig. 6). The average
weight of eels decreased in this time from ca. 105 gms. to 95.7 gms. Please note that the
next mortality tooke place in this time, and 14 eels more died. Differences in food
composition as soon as variation in oxygen content and water temperafure are considered

6th
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to by the factors causing continuous weight loss of eels, coming off to 94.7 gms. The
water temperature in this time was high, scatterely getting at 32°C (Fig. 5). This time
mortality was noted again, and 13 eels died.

Unfortunately, two net cages were destroyed on September 5 th 5o all the eel cultured
escaped from there. The feed composition and feeding method were changed after the
mid of August: minced freshwater fish replaced with the mackerel flesh, and “the
admiting pipe feeders” were withdrawn from circulation, so ”frame-net feeders” were
used only (Fig. 4). ’

Temperature
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Fig. 5. Weekly varations of water temperature in warm postcooling water canal
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Fig. 6. Weekly changes in oxygen content in warm water canal

Next weight control of fishes (on October 6th) reveales positive influence of these
changes on the eel growth; their average weight increased upto 112.2 gms.. No fish
mortality have been observed at this time.

Last weight control (on November 6“1) indicates, indeed, the continuous increase the
average weight of fishes upto 123 gms., but it shows the growth rate decrease soon. It
seems to be caused by a significant lapse of water temperature to 13.1°C in. this period of
time. :

During last weighing all the eels were divided into two groups: “’green’ and “silver”, due
to significant size variations these fish. The average weight of the “silver” and “’green”
eels was 104.4 gms. and 154.9 gms., approximately. The presumptionsis that the green”
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Fig. 7. The ph weekly changes in warm water canal

eels grow much faster than “silver” eels. The weight of a bigest “green” individuals
reached upto 320 gms. Out of 717 fishes being under investigation there were
360 green” and 357 silver’ eels at the end of experiment.

CONCLUSIONS

The results of experiments with the European eel {Anguilla anguilla L.) culture in
warm postcooling water canal from the ”’Pomorzany II”’ power station may be assumed as
follows:

1. The observations we have get through so far proved that the warm water canal from
the ’Pomorzany 1I” power station in Szczecin is usefull for the eel culture.

2. The increase of eel weight is determined by the cultured material quality, the feed
composition and by the feeding method.

3. The best results in eels feeding weere obtained in ”’frame-net feeders” using minced
mackerel flesh as the feed.
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WSTEPNE WYNIKI BADAN NAD TUCZEM WEGORZA (ANGUILLA ANGUILLA L.)
W WODZIE POCHLODNICZEJ Z ELEKTROWNI ,,POMORZANY II”’

Streszczenie

W ramach prowadzonych badan testowych nad przydatnoscia wody odrzanskiej do hodowli ryb
podjeto w 1974 r. prébe tuczu wegorza w sadzach sieciowych zawieszonych na ptywajacym pomoscie
hodowlanym ustawionym w Kanale zrzutowym Elekirowni ,,Pomorzany II”” w Szczecinie.

Doswiadczenie prowadzone byto przez okres 145 dni. W czasie doswiadczenia wegorza Zywiono
poczatkowo $wieza ryba stodkowodna (ptodé, krap, jazgarz), péZniej za$ migsem mahreli. Ta ostatnia
pasza byta najlepiej pobierana przez ryby. W trakcie do§wiadczenia straty w obsadzie wyniosty 6,15%.
Pomimo nieregularnego wzrostu wegorzy w czasie doswiadczenia, zwigkszyty one $redni cigzar
z104,4 do 123,0g. Po rozdziale wegorzy na ,srebrzyste” — stabo rosnace i,,zielone” — dobrze
rosnace okazato sig, Ze pierwsza grupa — w poréwnaniu z cigzarem wyjsciowym — nie zwigkszyta
swojego cig¢Zaru, natomiast Sredni cigzar ryb z drugiej wyniést 154,9 g, przy czym najwigksze
osobniki z tej grupy osiagnety nawet 320,0 g.

Temperatura wody zrzutowej przez znaczny olwes doswiadczenia utrzymywata si¢ w granicach
20,0—32,0°C, za$ zawarto$é tlenu w wodzie nie spadata ponizej 6 mg 02/1.

TIPENBAPATENBILE PE3YNETATH WCCJELOBAHWA B OBIACTU OTKOPMA
PEYHOTO YTPA (Anguilla anguilla L.) B CBPOCHO{ BOZE
[IOCIE OXNIAXIEHUA PEKW OJPH

Pesnwme

B npezenax NpOBOZMMHX TECT-WCCJIEAOBAHMI KacaBUWUXCH NPUTOXHOCTU BOZH pE-
kv OzZpu z71d pHOOBOACTBa, B 1974 I, CZENaHO MONHTKY [POM3BECTM OTKOPM pey-
HOTO yIps B CETBEBHX CaZKaX 3aBELEHHHX Ha NJaByueil pHGOBOZYeCKOl miaTdop-
Me, YCTAHOBIEHHO#l Ha KaHalle ANA COpPaCHBAHMA JNEKTPOCTARUUM pllomMokamn IIM
B T. lleuus.

OnuTH MPOBOZMAUCEH Ha MpOTAXeHMU I45 znHeit, Bo BpeMmsa OmnYa yrpeil KOpMUIN
CHayala CBe¥ell MpEeCHOBOZHOW puGo#l (maoTBa, TycTepa, Epum), a MOTOM  MJCOM
CKyMOpuy. CaMhM JyullM SABJIAJNCHA 3TOT NOCHezZHuii KOpM. BO BpeMs OmHTa mOTepH
cocTaBa pHO DaBHANNUCH 6,15%. HecMoTpA Ha HeperyiapHu{t pocT yrpeit Bo BpeMms
ONHTa, HAGNWAANOCH yBeNuueHUe KX cpenHero Beca ¢ I104,4 mo I123,0 r. Ilocxe
paszeneHus yrpeff Ha »CepEeGPUCTHX" - OTIMYANEMXCA CNAaCHM DOCTOM ¥ ,36dE-
HuX" - Xopowo yBenMuMBaOUMXCA OKA3alOCh, UTO B NEpBOil I'pynie BecC yrpei He
YBENNUYMBAJCA [0 CPABHEHMW C UCXCZHuM. CpeZHuit Bec yrpeil Bo BTOpo#f rpymnne
paBHancA I154,9 r., a caMmHe GOJbUME OCOGYM 3TOH TPYNNH ZOCTUTHYIU Iaxe
320,0 r.

Bo BpemMs omuTa, B TeueHMe 3HAUMTENBHOTO [EpUOZA TeMmnepaTypa  COpOCHOI
BOZH YZEpXUBaNacCh B Npejelnax 20,0-32,000, a COZepxaHue KUCIOpoZa B BOZeE
paBHANOCH He Huke 6 Mr O,/m;.
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