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DESCENT OF TROUT (SALMO TRUTTA L.) SMOLTS GROWN
IN RIVER MOLSTOWA CATCHMENT AREA
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Institute of Aquaculture
and Fishing Techniques,
Academy of Agriculture, Szczecin

The paper present data on the descent of trout (Salmo
trutta L.) smolts grown in the Motstowa catchment area,
with a particular reference to the fish length and water
temperatures.

INTRODUCTION

Larsson and Erikson (1979) found a relationship to exist between the water
temperature at spring release of smolts and the magnitude of return. Therefore studies on
the descending smolts grown under natural conditions and on the water temperatures on
descent can have both cognitive and practical aspects. It seems purposeful to stock open
waters with smolts grown in stock-producing centres at a period of time most similar to
the period of descent under natural conditions. Results given by Chetkowski (1978) on the
time of descent of trout smolts grown under natural conditions of the Rega catchment
area, water temperatures considered, were not, as mentioned by the author himself,
adequate in terms of fish length owing to the selectivity of the fishing gear used, biased
towards larger individuals. Hence it seemed purposeful to repeat the study on a group of
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fish more representative of a natural stock of

smolts. The study* was based on trout smolts

16 grown in the Molstowa, a rightbank tributary of

/ the river Rega (Fig. 1), the latter opening directly
into the south-western Baltic.
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MOUSTOWO
% . MATERIALS AND METHODS

The smolts examined were obtained from the
trout hatch stockings performed in three subse-
quent years (1976—1978) in that part of the
Molstowa where no natural sprawning takes place
(Chetkowski, 1974; Chetkowski and Chetkowska,
in press). As the Rega smolts are known to
.descend from late March to early June (Chetkow-
Fig. 1. The river Rega catchment area.  gkj 1974), smolt fishing in the Molstowa was
© trout smolt capture sites in the commenced on 21 March and terminated on
Motstowa 15 June 1979. The fishes were caught with a fyke
net barring the lower Molstowa near the town of Moistowo upstream of the dam
terminating the homing migration of the anadromous trout. The smolts caught were
narcotised with aquaceous MS-222, identified to species and developmental stage, and
their caudal length (longitudo caudalis) was measured. For instance, the 10-cm class
contained those specimens measuring 9.0—-99 cm, the 11-cm class — those measuring
10.0—10.9 cm, and so on. A total of 3197 trout smolts were examined (Fig. 2), 47 parrs
found being disregarded. Water temperature of the river at Motstowo was measured at
8.00 hrs to the nearest 0.1°C.

RESULTS

The first smolt was caught on 19 April, the last on 8 June. Numbers of juvenile trout
caught on each day and in each decade are summarised in Figs. 2 and 3. The smolts were
found to descend mainly in four consecutive decades starting from the third decade of
April to the third decade of May, 97.3% of the total number of fish being caught over
that period. Low numbers were found to descend in the second decade of April when the
migration began and in the first decade of June when it came to an end. The peak
numbers of descending smolts were found in the second decade of May, a slightly lower
peak being observed in the third decade of April.

¥ The project was commissioned by the Institute of Inland Fisheries under the cooperation agre-
ement No 63/IV/1977..
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Fig. 2. The course of smolt fishing



Table 1
Time of smolt descent vs. water temperature
Period of descent Decade mean temperature °c
River Year month and decade
|March April May June | March April May June
111 I I | I 11 111 I I I 11 11 I 11 111 I
Rega 1965 X X X X 73] 7.6 | 9.7 1 11.3
» 1966 X X X X 3.9 5.2 1 9.0 |13.7
» 1967 X X X X X 6.0 { 85 | 8.1 105 | 15.8
» 1974 X X X X X X X 7.7 1 89 |11.0 { 7.6 { 12.3 1 15.1]13.0
MOL1STOWA 1979 X X X X X X 6.1 7.7 | 7.0 | 11.5 } 14.0{ 15.2

x = descent, X = abundant descent
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Fig. 3. The Mo#stowa trout smelt descent in subsequent decades, with emphasis on water temperatures

The Molstowa smolts were found to descend more frequently at night than during the
daytime. Out of the total of 3197 smolts, 2574 ones (93%) were caught at night
and 223 (7%) only during the day.

The descent took place during the spring water temperature rise from 6.0 to 16°C.
(Fig. 2). Based on decade means it can be assumed that the smolts descended mainly
when the water temperature ranged within 7.7—11°C (Fig. 3). As seen from the graph, a
decrease in the décade mean temperature from 7.7 to 7.0°C observed in between the
third decade of April and the first decade of May affected the smolt migration by
decreasing their percentage caught from 36.5 to 4.6%. A subsequent rise in the mean
temperature in the second decade of May up to 11.5°C resulted in a peak descent
of 42.3%. In this respect, particularly instructive are observations made between 24 April
and 3 May (Fig. 2).
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A rise in temperature from 8 to 9°C brings about an increased percentage of migrating
fish, while a decrease from 9 to 6°C resuits in a decreased number of descending smolts.
The higest numbers of migrating smolts were observed at water temperatures
of 13.1-15°C.

The smolts from both the Rega and Motstowa descend in the spring, from the third
decade of March to the first decade of June in the Rega (Chetkowski, 1978), and from
. the second decade of April to the first decade of June in the Molstowa (Table 1).
A delayed descent found in the Moistowa when compared to that in the Rega was
undoubtedly related to the delayed spring of 1979. The periods of an intensive descent in
the Motstowa were found to concur with those in the Rega. Generally speaking, in the
Rega catchment area including the Mo}stowa smolts tend to descend in abundance over
the period from the second decade of April to the second decade of May.

Table 2
Lengths of descending smolts (cm)
River n M*m ) ‘v Length Remarks
range
Rega 191 | 19.6%0.18 2.43 12.39 12.6-26.1 Chetkowski 1974
Mo#istowa | 3197 | 15.2+0.03 1.88 12.37 9.3-23.9 present study

Table 3
Length distribution of descending smolts
Length class Number of

No (cm) individuals %
1 10 1 0.03
2 11 9" 0.28
3 12 103 3.22
4 13 351 10.98
5 14 811 25.37
6 15 805 25.18
7 16 533 16.67
8 17 234 7.32
9 18 157 491
10 19 81 2.53
11 20 46 1.44
12 21 45 1.41
13 22 14 0.44
14 23 6 0.19
15 24 1 0.03
Total 3197 100.00
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Table 4
Temporal changes in lengths of descending smolts
(cm)
Period of capt Mean length Range
eriod of capture n ean epg (ength classes)
19-20 April 23 17.5 ' 12-23
21-27 April 692 16.6 10-24
28 April — 10 May 620 157 11-23
11-18 May 1168 14.6 11-22
19-30 May 608 14.2 11-18
31 May—6 June 78 14.3 12-17
7 June— 8 June 8 14.2 13-16
Total 3197 15.2 10-24

The decade mean temperatures at descent were similar in the two rivers. It is
particularly true with respect to the water temperature range of 7—12°C prevailing during
the period of the intensive descent.

‘It is interesting to note that the most numerous returns of tagged salmon smolts
(Salmo salar L.) released into Swedish rivers occurred when the water temperatures at
release ranged within 7—14°C (Larsson and Erikson, 1979). It can be thus presumed that
the smolts were released during the descent of smolts grown under natural conditions, as
indicated by our studies. It seems from these observations that smolts grown in
stock-producing centres should be released into the Pomeranian rivers in the spring at
water temperatures of about 8°C (7—9°C) prevailing usually in April.

The examined smolts measured 9.3—23.9 cm, the mean length being 15.2+0.03 cm
(M£m;n = 3197), i.e., less than the mean for trout smolts in the Rega (Chetkowski, 1978)
19.6 cm; Table 2). The length distribution (1-cm intervals) of the descending smolts is
presented in Table 3. The length classes within 12—19 cm were the most abundant ones
and contained 96.2% of all the smolts caught.

Additionally, changes in fish length during the descent were anaiysed (Table 4). The
mean length was found to decrease with time, from 17.5 at the onset to 14.2 cm at the
outset of the descent. '

CONCLUSIONS

The trout smolts in the Motstowa were found to descend over the period from the
second decade of April to the first decade of June, the most intensive descent being
observed from the third decade of April to the second decade of May.
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The smolts descended at water temperatures ranging within 6.2—16°C, the peak
descent occurring at the temperature range of 7—12°C.

Length of the descending smolts ranged from 9.3 to 23.9 cm with the mean of
15.2+0.03 cm.

The mean length of descending smolts was found to decrease with time.

A view is expressed that smolts grown in stock-producing centres should be released
during periods of major migrations of smolts grown under natural conditions, i.e., in
spring (April) at water temperatures of about 7-9°C.
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Translated: Dr Teresa Radziejewska

Z, Chetkowski, B. Chetkowska

OKRES SPLYWANIA SMOLTOW TROCI (SALMO TRUTTA L.)
WYROSLYCH W ZLEWNI MOLSTOWEJ

Streszczenie

W pracy przedstawiono okres spfywania smoltéw troci { Salmo trutta L.) wyrostych w warunkach

naturalnych zlewni Mostowej z uwzglednieniem dtugoéci ryb i temperziury wody. Ryby wystepujace
w badaniv pochodza z zarybiern wylegiem troci dokonanych wicsa w latach 19761278 i to w tej
czesci zlewni w ktdérej nie odbywa si¢ tarto naturalne, Maierial badawczy pozyskiwano w 1979 1,
Zakiem skrzydtowym przegradzajacym dolng Molstows. Z badai odrzucono 47 troci pozyskanych w
fazie parr. Ogétem do badari pozyskano 3197 sztuk smoltéw troci.
Smolty w pofowach wystapity w okresie 19 kwietnia do 8 czerwca. Giéwny okres zstepowania
przypada od III dekady kwietnia do II dekady maja. Zstgpowanie smoltéw przypada przy temperatu-
1ze wody od 6,2 do 16°C, natomiast gtéwny okres sptywania przy temperaturze 7 do 12°C. Smolty
wystapity w zakresie dtugosci 9,3—23,9cm (M £ 15,2 £0,03 cm). Stwierdzono, ze w miar¢ uptywu
czasu zstgpowania zmniejsza si¢ $rednia dtugos$é smoltéw. Wydaje sig, ze wsiedlanie do rzek smoltéw
wyrostych w osrodkach zarybieniowych winno by¢ dokonywane w okresach gtéwnych wedréwek
smolgéw wyrostych w warunkach naturalnych tj. w kwietniu przy temperaturze wody okolo 7
do9°C.
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3. XeakxoBcku, B, XeakoBcka

[EPNOL YXOJA K MOPK CMOJTOB KYMEM (SAIMO TRUTTA TL.)
¥3 PEKH MOJICTOBOHA

PezwMe

B pafoTe mpelCTaBAEH NEPUOL YX0L2a K MODR cMpiaToB Kymxu ( Salmo trutta I+)
BHDOCHMHX B €CTECTBEHHHX yCHOBHMAX PekH MoacToBo#t c ydYyeToM XNJAMHH DHO M TeM-
epaTyPH BOXH, BHCTynaomad B HCCICLOBaHMAX DHO2 NPOMCXOZHUT M3 TO# UacTH pe-
KU, B3apH6GieHHo#t BecHoil 1976-1977 roaom, B XOTODOH He HMMEET MecTa ecTBCT=
BEHHOE HKpOMeTanue, HccaenyeMuii mMarepuan Omn moiydeH B 1979 r. koMOmHEDO-
BaRHO# XomymEoH (PeHTepp) NepeKpHBaDEE) HEEHUD MoscroByn. Me HccaexoBanuil
oT6pomeHe 47 9K3EMNIAPOB KYMXKE KOTODHE HEe . LOCTUTAM CTagHu ,cMoaT", Bcero
L0 HcCJeXCBaHuli moxyueHo 3197 MTYK CMOJTOB KYMXH.

B yagsax cMonTH Hafmogaduch ¢ 19 ampeis mo 8 MoHa. Hallfosee HHATSHCHBHL
XoX cMonTOB EMeeT MecTo ¢ IIT gexazw ampesa mo 1T gexany mMad, YXOX CMOI=
TOB HMEET MeCTO NpPH TEeMNepaType BOZH 0T 6,2 no 16 rpag nc llexnrcmw, Halibo=
Jee HETCHCUBHHY OpH TeMuepaxype 7-12 rpai. JauHa cMOITOB Kodebanack o7
9,3 5o 23,9 oM (M+m = 15,2 + 0,03 cmM), _VcramoBAeHO WTO [0 MEPE . TEUCHHS
BDEMEHE yXOja YMEABNAETCA CPEAHAR JJUHA CMONTOB, KaxeTcs, Wro BCEICHEE B
PEeKM MAaJbKOE BHBELEHHHX B HMCKYCTBEHHHX YGJAOBHMAX, CAEAYET HPOBOLHUTHL B Ne=
DROJZ, Haii6oJee HHTEHCHMBHOM MUTPAaIMH CMOJTOB BHPOCHKX B €CT38TBEHHHX YCJO-=
BHAX T.C€, B ampele NPH TEMOECPATYPE BOAH oxoxo 79 rpag.
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