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41502 tagged rainbow trouts were released into the Baltic
Sea, mainly to the Gulf of Gdansk, and to some Polish rivers,
mainly to the River Vistula. 2504 returns from “older” fishes
and 1486 from “younger” fishes made it possible to
determine distribution and migrations of the released fishes.
Rainbow trouts migrated all over the Baltic Sea, but most
were caught in the Gulf of Gdarnsk and in coastal Polish
waters. They were also fairly abundant in Danish Straits, and
single specimens were caught in the North Sea and Norwegian
Sea, The fishes tended to migrate westward. This trend was
more pronounced in the fishes released at Jastarnia. Site of
release and fish age affected the distribution and migrations
of rainbow trout.

INTRODUCTION

Introductions of rainbow trout into the Baltic Sea, carried out since 1964, showed
that the fishes adapted quite well to the new conditions, and were caught by Polish
fishermen as well as by Baltic fishermen from other countries (Bartel 1973).

The objective of studies was to determine the distribution and migrations of tagged
rainbow trout, and of the factors influencing this distribution.
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MATERIAL AND METHOD

41502 tagged rainbow trouts were released in 1963—1980. The fishes were at the age
of 0+, 1and 2 years, of body length 11—49 cm. They were released to the Vistula River
mouth at Swibno, and to the Gulf of Gdarisk in Gdarisk and Jastarnia, in the direction of
the open sea. Some trouts were also released into the rivers Stupia, Wieprza, Reda and
Leba, and into Puck Bay, Vistula Firth, and Baltic Sea at Mielno (Tab.1,Fig. 1). Part of
the released one-year old fishes had the pigmentation typical of rainbow trout. Apart
from these there were also silver specimens, similar to smolts (Fig. 2), which easily lost
scales. The latter fishes should migrate downstream, to the sea. In order to confirm this
assumption 3161 tagged one-year old trouts were released in spring 1968—1970 into the
Vistula River at Nieszawa (Tab. 1, Fig. 1).

Rainbow trouts were tagged with silver oval tags, or celluloid rectangular (15 x 5 mm)
ones, attached with silver or monel wire under the dorsal fin, in its front part
(Bartel 1975). The fishes were anaesthetized in urethane or MS 222. They were kept in
flowing water for at least 8 hours after tagging.

Distribution and migrations of rainbow trout were analysed separately for the returns
from “younger” fishes, i.e. caught within the first 3—4 months after the release (till the
end of July), and “older” ones, i.e. caught later on.

In order to facilitate the description of fish distribution and migrations, the Baltic Sea
was divided into regions (Tab. 2, Fig. 3).

Fig. 1. Sites of releasing tagged rainbow trouts (marked with arrows)



Tagging experiments on rainbow trout

Table 1

Released Receptured
No of
°° »older” fish® “younger” fish?
e.xpe- Average | Length { Number
riment Year Place Age length range of no of no of
cm cm fish speci- % speci- %
mens mens
1 1963 Gulf of Gdansk Gdansk 0+ 14.9 13—-21] 1804 3 0.2 99 5.5

2—-9 1964—1972 Gulf of Gdarisk Gdarnsk 1 17.9 |12-27 9571 686 7.2 340 3.6
10-16 1967-1972 Gulf of Gdarisk Gdarisk 2 23.2 | 14-49 6756 1062 15.7 421 6.2
17-20 . 1965—1968 Vistula mouth Swibno 1 184 | 13-24 6133 523 8.5 524 8.5

21 1966 Gulf of Gdarisk Jastarnija 1 18.5 }17-20 1164 165 14.2 4 0.3
22-23 1967—-1968 Vistula Firth Suchacz 1 17.5 [14-24 2160 12 0.6 42 1.9
24-26 1968—-1970 Vistula River Nieszawa 1 15.8 | 12-22 3161 21 0.7 54 1.7

27 1968 Reda River Mrzezino 2 24.8 | 18-22 237 4 1.7 - -

28 1968 Puck Bay. Puck 2 23.2 | 15-27 100 1 1.0 - -

\

29 1968 Baltic Sea Mielno 1 16.3 113-20 621 8 1.3 - -
36-—37 1978 Wieprza River Dartowo 1 19.6 |14-33 3995 10 0.2 1 0.0
38-39 1979-1980 Stupia River Ustka 1 17.7 | 15-27 5800 9 0.2 1 0.0

Total: 41502 2504 6.0- 1486 3.6

! Number of experiments and their detail data are presented in paper by Bartel (1985)
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younger” fish — rainbow trout caught till the end of July in the first year after release
older” fish — rainbow trout caught later on
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(o)

Fig. 2. Rainbow trout at the age of 1 years’ a) smolt, b) fish lacking smolt features

Description of trout migrations has been limited to the fishes released to the Gulf of
Gdansk in Jastarnia and Gdansk, and to Vistula mouth at Swibno, as the returns from
these fishes were most numerous. The migrations were analysed in three-month periods:
summer (July — September), autumn (October — December), winter (January — March),
and spring (April — June). Only in the first year, when the fishes were released, the spring
period was prolonged till July, while the summer one limited to August and September,
according to the assumed division of the fishes into “younger” and “older”.
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DISTRIBUTION OF TAGGED RAINBOW TROUT
General trends

Totally 2504 tags from “older” fishes were returned. From these in 2456 cases place
of the catch has been located, i.e. in 98.1% of cases. Basing on this material it can be
stated that rainbow trouts were caught all- over Baltic Sea, Danish Straits included
(Tab. 2, Fig. 3).

Most returns originated from the Gulf od Gdansk and the Vistula mouth, 45.6 and
15.9% respectively. Many tagged trouts were caught in the region of Gotland (7.8%),
Bomholm (5.2%) and Danish Straits (6.4%), as also West and Middle Pomerania (3.6%). A
few trouts were caught in Estonian and Lithuanian coastal waters (2.2%), in the gulfs of
Finland, Bothnia and Riga (0.5%). Some trouts were caught in the Vistula River (2.8%)
and the rivers of Middle and West Pomerania, Gulf of Szczecin (3.6%) and small rivers
flowing to the Gulf of Gdarisk and Vistula Firth (3.7%). Tagged trouts were also caught in
middle Vistula, Skagerrak, rivers of Denmark, Sweden, Soviet Union, German Democratic
Republic, and in North and Norwegian Sea, north of Trondheim (Tab. 2, Fig. 3).

More than 3/4 of all released rainbow trouts were caught in the Gulf of Gdarisk and
Polish coastal and inland waters. As regards the remaining fishes, catches west of Gotland)
Bornholm, Danish Straits and more to the west) were five times more frequent (14.2%)
than to the east and north (Estonian and Lithoanian coast waters, gulfs of Finland,
Bothnia and Riga (2.7%).

More numerous retums in some of the experiments allowed for determining
dependence between place of fish release and fish distribution and migrations. ’

Distribution of fishes released into the Gulf of Gdarisk at Jastarnia and Gdansk, and to
the Vistula mouth.

Trouts caught in the Gulf of Gdarsk and Polish coastal and inland waters originated in
75.0 to 80.9% from the releases in Gdansk and the Vistula mouth, and in 52.8% from the
releases at Jastarnia (Fig. 4, Tab. 2).

Trouts caught most frequently in the Gulf of Gdarisk originated from the releases in
Gdansk, respective numbers being 49.5 and 62.4% for one- and two-years old fishes. Less
frequently fishes released at Jastarnia were caught here (21.8%), and least frequently
those released at Swibno (18.2%). Fishes released at Swibno were most frequently caught
in the Vistula mouth (45.9%), while those released in Gdansk and Jastarnia were less
frequent in this region — from 7.0 to 9.9%. In Pomeranian rivers fishes released at
Jastarnia were caught more frequently than those released at Swibno (Tab. 2).
Considerable numbers were caught in coastal waters, at small depths.

Differences were observed in the distribution of rainbow trout in the Gulf of Gdansk,
depending on the site of fish release. Fishes released at Jastarnia and Swibno were more
frequent east of the Vistula mouth (54.3% and 74.2% respectively) compared to the west
part, where they constituted 17.1% and 8.6% of total returns. Contrarily to this, one- and



Table 2
Catches of tagged rainbow trout in the distinguished regions
(fish caught after July in the first year after release)
Released Receptured
Per cent Place
58
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Sids « | & | & | & |222|8 | & | & |322|&85 |3F |2s2 |BEEE|E% |8 |3
Jastarnia 1 21 1 average 218 9.9 12 5.0 10.6 112 15.5 62 31 _ 5.6 9.3 06 | 161 4
Vistula
mouth 1 {17-20 4 | average 182 | 459 10.0 25 59 2.7 49 33 1.7 0.6 27 1.6 - | s12| 11
Swibno range 9.8-23.3| 42.2—489] 7.8-12.2| 0-5.6 4.1-146 | 0-34 0-9.8 22-3.1 | 0-44 0-4.8 1.1-34 }0-33
Gulf of average 49.5 8.6 0.9 6.8 7.7 3.8 75 34 19 03 52 4.0 04 676 | 10
Gdarsk L2290 8 0 ange 25.0-733]29-167 | 0-67 | 0-17.1 | 0280} 0-7.3 - | 0-13.8 | 0-82 | 0-40 |0-10 [ o-101 f0-113 [o-15
ans!
Gulf of 2 | 10-1¢ 7 | average 624 7.0 05 (1.8 8.2 6.3 45 038 24 0.6 24 27 04 (1040 { 22
g’ga‘}sll: range 54.8-704{ 3.2—-12.2 0-1.8 {0.5-4.1 {2.6-9.8 |4.3-8.6 |3.1-65 0-3.2 0-8.2 0-0.9 0.8-6.1 |1.4-6.5 10-2.0
ans!
Sub. Total:
Gulf of 0+ average 46.4 16.0 27 3.6 77 52 6.2 24 22 0.5 35 33 03 2392 47
Gdarisk, 1-21 2
gf,f,;’;‘; 1-2 | range 9.8-73.3( 29489 0-122{ 0-17.1 [ 0-280 {0-112 | 0-155 [0-82 | 0-82 |0-48 [0-101 |0-11.3 [0-10
Jastarnia
spring +1
autumn
exper.no 1
Vistula
Firth 1 22,23 2 average 16.7 25.0 - - — — 8.3 — - — 50.0 - - 12
Suchacz
Vistula 20 t
River 1 24,26 2 -average 250 20.0 150 - 250 5.0 10.0 - — - - — -
Nieszawa
Reda, Puck Bay,
Baltic Sea 1 27-29 3 average 231 — - 153 23.1 7.7 23.1 — — —- 7.7 - - 13 —
Mielno
Stupia,
Wieprza 1 3639, 4 average 5.3 53 — 53 = 10.5 10.5 53 — - - 52.6 - 19 -,
Rivers
Total: 0+,1,2 32 average 456 159 2.8 3.6 78 52 6.4 24 22 0.5 3.7 3.6 0.3 | 2456 | 48

9

[oued prezsAy



Migrations of rainbow trout in the Baltic 4 27

)
Yo
100 0 o o ©o0 o 00 o 000
o o o o oo oo
0,9,0 o0 o0 ©,°,° ooooo
o 0 O 00O © 0 o OOOOO
o o Db, o o
DOOOO /// A OOOOO /// /
el Y & KK
o o N \
60 o lo o o RN \
° o NN D
b o o - \ AN
o o < |
o o
o o
i3 ....
o o0
[ AT
. ® o ary
60t e®q0 X X XX
e® .o X X X
® e® kK X X X
e o [} (%
°.® ,o:. X X XX
S oo _o* X X X
e o a X X X
e %o X X X X X X X
* % X X X X X XX
%o X X X X X X X
Lot e o XXX
e © L % % X ¢ X X X
%o’ X X XX
PN X X XX X X X
®e®e X XX k X X X
° X X X X X X X X
%o X XXX X X X
.'.. XXX Ik X % X
0%, X XXX X X X
20' 0®  o® XXX X X X
X X% k X % %
X X X XX X XX X
X XXX X X X X 3% X
X X XX % X X X XX X
K X X X XX XX < X X X kKX X X
X X XX e X X X X XXX X XXX
o XX XX x)gzxxxx Xx>>(< ;
%% X X XX

a0 s N
(2%

Fig. 4. Catches of “older’ rainbow trouts in per cents in the distinguished regions. One-year old trouts

released at Jastarnia (J), Swibno (S), Gdarnisk (G1), and two-years old ones released in Gdarisk (G2).

Distinguished regions: 1 — Gulf of Gdarisk, 2 — Vistula mouth, 3 — Vistula River, 4 — Middle and West

Pomerania 5 — rivers of the Gulf of Gdansk, 6 — rivers of Middle and West Pomerania, 7 — Gotland

Island region, 8 — east and north of Gotland (coasts of Estonia and Latvia, Gulf of Bothnia, Gulf of
Finland), 9 — west of Gotland (Bornholm, Danish Straits, Kattegat and westward).
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two-year old fishes released in Gdarisk were more frequently caught west of the Vistula
mouth (72.1 and 86.0% respectively) compared to the east part (20.7% and 7.1%).

Outside the Gulf of Gdansk and Polish coastal and inland waters, fishes released at
Jastarnia were caught two times more frequently (47.2%) than the fishes released in
Gdarisk and Swibno (19.1-25.0%). In the region of Gotland the highest percentage of
returns (10.6%) was represented by trouts released at Jastarnia, and the lowest (5.9%) by
those released at Swibno.

As regards tag returns from the open sea it was observed that the fishes tended to
migrate westward. In the region of east and north Baltic (coasts of Estonia and Latvia,
gulfs of Riga, Bothnia and Finland) 2.2-3.1% were caught, and west of Gotland
(Bornholm region, Danish -Straits and more to the west) 10.9-32.9% (Tab. 2, Fig. 4).
Westward trend was more pronounced in case of the fishes released at Jastarnia and
one-year old trouts released in Gdansk. These fishes were caught respectively 10.9 and 6.7
times more frequently to the west of Gotland than to the east. On the other hand, fishes
released at Swibno, and two-years old ones released in Gdarisk were 4.7 and 3.9 times
more frequent in the west part of the Baltic Sea than in the east and north.

Distribution of rainbow trout released into the Vistula Firth

Not many returns were obtained from the fishes released into the Vistula Firth, into
Vistula at Nieszawa, to rivers Reda Stupia and Wieprza, to Puck Bay and to the Baltic Sea
at Mielno: altogether 65 tags from “older” and 98 from ‘“younger” fishes (Tab. 1).
Hence, these data can be treated only as suggestions as to the fish behaviour. /

From among the rainbow trouts released into the Vistula Firth, 42 “younger” fishes
were caught, mainly in Polish part of the firth (32 tags) and its tributaries: Naruz (4 tags),
Bauda (1 tag) and Elblazek (3 tags). Two tags were retumned from Soviet part of the
Pregota river and the firth. As regards 12 retums of “older”trouts, 5 were caught in the
Vistula Firth, 3 in Dead Vistula, 2 in the Gulf of Gdarisk, 1 in Radunia River, and 1 in
Danish Straits (Tab. 2).

One-year old trouts released into the Vistula River at Nieszawa were caught mainly
during a few days at the site of release. From among 54 “‘younger” trouts, 50 originated
from the site of release. Some fishes migrated downstream, and after 3 or 6 days were
caught by anglers in Toruri, 32 km below the release site, and one was caught 19 days
later in Solec Kujawski, 60 km below Nieszawa. Assuming that these fishes took the
shortest route, they must have migrated at the speed of 3.2 — 8 km/day. One rainbow
trout was caught 70 days later in Abbekas, west of Ystad. This trout made about 570 km,
at average speed of 8.1 km/day.

“Older” trouts were caught not only in the Gulf of Gdarisk and Vistula mouth, but
also in the middle Baltic, in the region of Gotland and Bornholm islands, and even in
Danish Straits (Tab. 2). These trouts also returned to the Vistula River and were found in
lower Vistula, in the vicinity of Nowe and Nieszawa, i.e. 89—236 km from the Vistula
mouth (Tab. 2, Fig. 3).
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A few returns of rainbow trouts released to Stupia and Wieprza rivers do not allow for
describing distribution of these fishes. The picture is additionally distorted by trout
catches in Stupia and Wieprza in August of the same year. It can be assumed that these
fishes never migrated to the sea. Some tags were obtained from both east of the release
site (3 tags in the Gulf of Gdaiisk, Vistula mouth and coast of Latvia and Estonia) and
west of this site (3 tags, Danish Straits, Kattegat) (Tab. 2).

Catches of tagged rainbow trout in a few seasons after the release

Many fishes, up to 50% of total returns from “older’ and “younger” fishes released at
Swibno, were caught in the first period after the release (till July). In the same period
33.1% of one-year old fishes and 28.4% of two-years old ones were retumed, and only the
fishes released at Jastarnia were not caught so soon (2.4%) (Tab. 1).

The next period was defined as summer. It embraced August-September. Trout catches
in this period were rare and amounted to from 5.0 to 13.4% of total returns from “older”
fishes (Fig. 5).

Un autumn of the first year number of returned tags increased noticeably, reaching the
maximal values — 24.7% and 55.2% for one- and two-years old fishes released in Gdansk,

Fig. 5. Catches of rainbow trouts in per cents of total returns of “older” fishes in successive seasons
after the release at: 1 — Jastarnia, 2 — Swibno, 3 — Gdarisk one-year old fishes, 4 — Gdarisk two-years
old fishes, W — spring, L — summer, J— autumn, Z — winter.
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and 19.5% for the fishes released at Jastarnia. In winter percentages of tag returns
decreased (Fig. 5).

In the second year after the release relative intensification of the exploitation of
Jastarnia trouts differed compared to the catches of trouts released at the two other sites.
In spring fishes from Swibno and Gdarisk were caught in similar proportion as previously,
while the retumns from Jastarnia trouts reached a maximum (20.7%). In summer catches
of the fishes released in Gdansk decreased to 4.3 and 9.9%, whereas trous from Swibno
were caught more intensively, the returns reaching the same level as for Jastarnia (Fig. 5).

In autumn of the second year the returns increased similarly as in the previous
autumn, reaching a second maximum for the fishes released in Gdansk (11.0% and 21.9%)

Table 3
Cumulative percentage of older rainbow trout caught in consecutive
years after release, annual periods from April to March
Released Receptured (grand total)
Experi- Age years after release Total
number

ment Place Year of 1 2 3 of

No. fish . a.
% % % indiv.

2 Gdarisk 1964 1 50.0 94.9 97.2 36

3 Gdarisk 1966 1 35.4 85.8 97.2 212

4 Gdansk 1967 1 56.5 89.1 97.4 193

5 Gdarisk 1968 1 38.6 90.1 97.0 101

6 Gdansk 1968 1 20.0 84.0 92.0 25

7 Gdarisk 1969 1 73.3 86.7 93.3 15

8 Gdansk 1972 1 64.7 98.5 100.0 68

9 Gdarnsk 1972 1 30.6 86.1 94.4 36
17 Swibno 1965 1 21.9 61.0 92.7 41
18 Swibno 1966 1 42.2 89.2 95.9 296
19 Swibno 1967 1 65.9 90.1 96.7 91
20 Swibno 1968 1 32.6 82.1 88.4 95
21 Jastarnia 1966 1 37.6 93.3 98.8 165
Average 1 43.6 88.4 95.6 1374
10 Gdarisk 1967 2 56.4 95.7 99.1 117
11 Gdansk 1968 2 66.3 95.9 96.9 98
12 Gdarisk 1969 2 75.5 95.1 98.9 265
13 Gdansk 1970 2 75.9 96.0 99.1 224
14 Gdarisk 1971 2 80.0 95.8 96.4 164
15 Gdansk 1972 2 73.9 95.0 95.7 161
16 Gdarnsk 1972 2 81.3 100.0 32
Average 2 73.3 95.7 97.9 1062
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and Swibno (17.8%). On the other hand, returns from the fishes released at Jastarnia still
decreased (to 11.3%). In winter of the second year the returns decreased for all groups
(0.8% for two-year old fishes from Gdarsk, 6.9% for the fishes from Jastarnia). In the
third year the returns were low and ranged from 0.2 to 3.8% in particular periods (Fig. 5).
Most fishes were caught in the first two years after the release. Returns from one-year
old fishes amounted on the average to 43.6% in the first year (range (20.0% to 73.3%),
and to totally 88.4% after the second year (range 61.0—98.5%). Returns from two-year
old fishes were higher in the first two years, reaching 73.3% after the first year (range
56.4%—81.3%), and 95.7% after the second year (range 95.0—100%) (Tab. 3).
Migrations of rainbow trout released into the Gulf of Gdansk at Jastarnia and Gdarisk,
and to Vistula mouth at Swibno

MIGRATIONS OF “YOUNGER” TROUTS

Untill July trouts were caught near the site of release. As regards the fishes released at
Swibno, 73.1% of total returns from “younger” fishes were obtained in the Vistula
mouth, 20.7% to the east, and some to the west of it. Single specimens entered the
Vistula River and were' caught in its lower course near Tczew, and sporadically even
higher — near Gniewo and Grudziadz (Tab. 4).

One- and two-year old trouts released in Gdansk were in most part (73.5—64.2%)
caught together with herring, west of the Vistula mouth, mainly between Gdansk and
Gdynia. Moreover, they were also caught in the Vistula mouth and east of it, but at low
numbers. Quite a number migrated upstream to the rivers of the Gulf of Gdansk — 17.2%
and 20.3% (Tab. 4). One specimen was caught at Dziwno. This fish made a distance of
280 km during 11 days, at average speed of 25.1 km/day. Other two-year old trout was
caught near Uznam Island, making a distance of 320 km, at a speed of 8.2km/day. In the
region of the Gulf of Gdarisk, the distance between Gdarisk, Oliwa and Katy (36 km) was
made by the fishes in 15 days, at average speed of 2.4 km/day.

MIGRATIONS OF “OLDER” TROUTS

From among 4 sets of tags returned in successive seasons, the most frequent were
those obtained in the Gulf of Gdansk and in coastal and inland waters of Poland. Per cent
of fishes caught in this region changed depending on the site of the release. Trouts caught
in this region were usually released at Jastarnia (48.4% on the average), while those
released at Swibno were most rare (19.7% on the average). These differences were
noticeable also in particular seasons (Tab. 5).

Outside the Gulf of Gdarnisk and Polish coastal and inland waters, trouts released at
Jastarnia and Gdarisk were caught more frequently in August and September of the first
year (17.8 to 25.0%) than those released at Swibno (4.8%, Tab. 5). They were-also more



Places of catches of tagged rainbow trout released in spring into Vistula mouth at Swibno and to the Gulf of Gdarisk
in Gdarisk and Jastarnia (fish caught from April till July)

Table 4

Released Receptured
5 Number of returns
Experiments Percentage Place
No Number East of Vistula West of Puck Jastarnia | Jelitkéw- { Lower Vistula Pomera- | Known [ Unknown
Fish Vistula mouth Vistula Bay Hel ka Vistula River nia
Place age mouth ’ mouth . Stream Vistula | Tczew Bay
% Radunia | Firth Gru- Dziwna
River dzigdz
Mottawa
River
Dead Vi-
stula
Jastarnia 21 1 1 average 100.0 4
Swibno 17-20 4 1 average 20.7 73.1 2.1 31 1.0 517 7
range 2.0-42.2} 56.9-937 0-153 0-19.4 0-2.1
Gdarisk 2-9 8 1 average 3.6 54 73.5 17.2 03, 332 8
range 0-20.0 | 0-25.0 [15.4-94.6 0-76.9 0-2.1
Gdansk 10-16 7 2 average 43 8.6 64.2 0.5 0.2 203 1.7 0.2 419 2
range 0-12.5 | 0-15.7 |28.7-80.4) 0-2.7 0-14 |4.2-50.0 | 0-7.1 0-14
Total 1-2 average 10.7 33.8 41.5 0.2 0.4 11.0 1.8 0.4 02 272 17
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Table $§
Percentage of “older” fish caught in consecutive years
and seasons outside of the Gulf of Gdansk,and Polish inland and coastal waters
Years after Place of release and age of fish released
release Season 7 p
Jastarnia 1 Swibno 1 { Gdansk 1 Gdansk 2
1 Summer 25.0 4.8 17.8 23.5
Autumn . 43.3 12.1 23.0 20.7
Winter 31.6 27.9 19.0 35.1
2 Spring 57.6 28.9 36.4 - 377
Summer 73.3 37.3 62.1 48.9
Autumn 44 .4 10.8 15.8 8.2
Winter 27.3 50.0 34.8 1.1
3 Spring 0.0 10.0 25.0 11.1
Summer 66.7 40.0 37.5 0.0
Autumn 0.0 26.7 7.7 33.3
Average 48.4 19.7 "26.0 22.9
Number of
fish 155 467 635 1012

Note: Percentage calculated in relation to total tag returs from *’older” fish in the given season.

frequent in west part of the Baltic Sea than in the east part. The situation was different
only in case of the fishes released at Swibno (Tab. 6, Fig. 6—8).

In this period trout males and females were quite frequently observed in Polish
rivers — Vistula (trouts from Swibno), Radunia, rivers of Pomerania, as well as in the
rivers of German Democratic Republic (trouts from Gdansk, Fig. 6-—8).

In the Gulf of Gdansk fishes released in Gdarisk were caught west and east of the
Vistula mouth (Tab. 7), while fishes released at Swibno were caught at high numbers in
the Vistula mouth (64.5%, Tab. 7, Fig. 7).

In autumn of the first year (October — December) share of trouts caught outside the
Gulf of Gdansk and Polish coastal waters increased considerably, especially as regards the
fishes released at Swibno (to 12.1%) and Jastarnia (to 43.3%) (Tab. 5). Frequent catches
were also recorded in the region of Gotland Island, especially of one-and two-year old
fishes released in Gdansk (11.0% and 7.8%, Fig. 11). East of this region returns of the
fishes released at Swibno (30.0%) and Gdarisk (22.2 and 29 .2%) were more frequent than
of those released at Jastarnia (9.1%) (Tab. 6). In this period trouts from Jastarnia (13.3%)
were more frequent in the Danish Straits than trouts from other groups (2.7—5.5%). In
the waters of West and Middle Pomerania these fishes were rare (0.7—6.6%, Fig 9—11). As
regards the fishes originating from Swibno 47.4% were caught in the Vistula mouth,
19.0% in the Gulf of Gdansk, east of the Vistula mouth. Contrarily to this, one- and
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Table 6

Percentage of older fish caught in consecutive years and seasons
in eastern and northern part of the Baltic Sea (coast of Estonia, Latvia, Gulf of Finland and Bothnia)
in relation to western part (region of Bornholm, Danish Straits and outside of the Baltic Sea)

Years Place of release and age of fish released
after Season ”
release Jastarnia 1 Swibno 1 Gdansk 1 Gdarisk 2
1 Summer 0 100.0 0 5.3
Autumn 9.1 30.0 22.2 29,2
Winter 20.0 20.0 0 23.8
2 Spring 5.5 7.7 13.0 4.8
Summer 0 7.7 9.5 16.7
Autumn 0 16.7 28.6 11.1
Winter 0 25.0 0 0
3 Spring - 0 20.0 0
Summer 100.0 0 0 -
Autumn — 0 - 100.0
Average 7.0 16.4 13.9 20.4
Number of
fish 57 61 ’ 115 157

two-year old trouts released in Gdarnisk were mostly caught in the Gulf of Gdansk —
60.9% and 70.8% respectively. They were more frequently caught west of the Vistula
mouth (46.5 and 62.7%) than east of it (11.0% and 3.2%). In the Vistula mouth they
were rare. Almost 1/3 of the returns from the fishes released at Jastarnia were obtained in
the Gulf of Gdarisk (Tab. 7). Upstream migrations of trouts were also observed. One
specimen went 100 km up the Vistula River (Fig. 9—11).

In winter of the first year percentages of returns obtained outside the Gulf of Gdarnsk
and Polish inland waters were similar for the four groups (19.0 to 35.1%, Tab. 5). Near
Gotland Island this percentage ranged from zero (for one-year old trouts released in
Gdarisk) to 13.5% (for two-year old fishes, Gdarisk). East of this region about 20% of
trouts were caught, with the exception of one-year old fishes from Gdarnisk (Tab. 6).
Further increase of the relative numbers of caught trouts was observed in Danish Straits,
from 6.8% (Gdarisk, age 2) to 15.8% (Jastarnia), and in the region of Bornholm Island,
from 5.3% (Jastarnia) to 20.6% (Gdarisk, age 1). Trouts were also fairly numerous in the
rivers of West and Middle Pomerania, from 2.7% (Gdansk, age 2) to 15.9% (Gdarisk,
age 1) (Fig. 12). In the Vistula mouth percentage of returns decreased compared to the
previous period, to 13.9% for the fishes originating from Swibno, and to low numbers
(5.3 to 6.3%) for the fishes from other sites. Percentage of fishes from Gdansk caught in



Percentage of ”older” fish caught in the region of the Gulf of Gdarisk and
Vistula mouth in consecutive years and season after release

Table 7

Place of release and age of fish

Year
after Jastarnia 1 Swibno 1 Gdansk 1 Gdanisk 2
rele- Season -
ase Gulf of Gdarisk Vistula Gulf of Gdanisk Vistula Gulf of Gdarisk Vistula Gulf of Gdarisk Vistula
Total West East mouth Total West East mouth Total West East mouth Total West East mouth
Summer 25.0 17.7 17.7 64.5 489 20.0 289 133 54.6 38.6 129 10.6
1 Autumn 334 20.0 134 3.3 259 1.7 19.0 47.4 60.0 46.5 11.0 4.0 70.8 62.7 32 4.6
Winter 42.1 53 21.0 53 303 25.6 139 46.1 22.2 159 6.3 48.7 24.3 9.5 5.4
Spring 3.0 3.0 9.1 8.9 6.7 378 22.8 9.1 9.1 3.0 29.6 19.7 6.6 6.6
2 Suminer 16.7 33 13.4 22.7 13 20.0 33.7 15.5 5.2 10.3 6.9 244 244 15.5
Autumn 50.0 11.1 27.8 16.9 50.6 719 61.9 8.6 43 80.9 71.8 7.3 5.5
Winter 18.2 9.1 9.1 - 37.5 56.5 30.4 17.4 43 66.7 55.6
Spring 100.0 100.0 20.0 20.0 20.0 20.0 10.0 5.0 5.0 333 111 222 333
3 Summer 50.0 10.0 10.0 12.5 12.5 12,5
Autumn 50.0 50.0 6.7 76.9 769 66.7 66.7
Total: 25.2 7.7 12.9 32 20.8 1.3 16.1 409 50.9 36.2 11.8 52 63.2 529 5.5 6.3

Note: Percentage in each group (place and age) were calculated in relation to the returns of older” fish from this group in the given season.
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the Gulf of Gdarnsk decreased to 46.1 and 48.7% compared to the previous period, while
it increased to 42.1% for the fishes originating from Jastarnia. From among the fishes
released in Gdansk, more were caught west of the Vistula mouth, while fishes from
Swibno and Jastarnia were more frequent in the east part of the Gulf of Gdarisk (Tab. 7).

Also in this period trouts entered Pomeranian rivers, Oder and Vistula. In the latter
river one trout was caught near Nowe (90 km from the mouth). Single specimens were
caught in the rivers, in GDR and Denmark (Fig. 12).

In spring of the next year, after the next fish release, number of trouts from Jastarnia
" caught outside the Gulf of Gdarsk and Polish inland waters was higher (57.6%) than
number of trouts originating from Gdarisk and Swibno (28.9—37.7%, Tab. 5). They were
also found in east and north regions of the Baltic Sea, but in small per cents (4.8—13.0%)
(Tab. 6}. Returns from Gotland, Bornholm, West and Middle Pomerania decreased, while
catches in Danish Straits and Kattegat increased to from 21.3% (Gdarisk, age 2) to 39 4%
(Jastarnia). One specimen was even caught in the Norwegian Sea (Gdarisk, age 2).
Upstream migrations also increased: to from 18.2% (Jastarnia) to 24.2% (Gdarisk, age 1).
Trouts were most frequent in Radunia River, less so in Pomeranian rivers and Vistula.
One specimen was caught in the Vistula River (130 km upstream from the river mouth).
Single specimens were caught in rivers of GDR, Soviet Union and Sweden (Fig. 13
and 14). )

Share of fishes caught in the Gulf of Gdarisk still decreased (3.0 dna 8.9%). In the
Vistula mouth fishes released at Swibno were more frequent (37.8%), while those released
in other places were fairly rare (3.0-9.1%) (Tab. 7). :

In summer of the second year there was a further increase of the returns from outside
the Gulf of Gdansk and Polish coastal and inland waters (Tab. 3). In the three sets of
returns this percentage reached a maximum. Fishes from Swibno were less frequent
(37.3%) but more numerous than in the previous periods. (Tab. 5). Fairly frequent
catches were recorded in the region of Gotland Island: 18.7% for the fishes released at
Swibno, 22.2% and 27.6% for one- and two-years old trouts from Gdarisk, 30% for the
fishes from Jastarnia (Fig. 15 and 16). East and north of Gotland trouts were rare, from
0.0 to 16.7% (Tab. 6). They were, however, quite frequent in Danish Straits, especially
those released at Jastarnia (30%, Fig. 15). Sometimes trouts were also caught in the
region of Bornholm, and single fishes migrated as far as the North and Norwegian Sea.
Some entered Polish rivers (Fig. 15 and 16).

In the Gulf of Gdansk rainbow trouts were more frequently caught than in the
previous season, especially east of the Vistula mouth (Tab. 7, groups: Jastarnia, Swibno
and Gdarisk, age 1). At this time about 1/3 of the returns of Swibno fishes originated
from the Vistula mouth, while the other groups were returned at low percentages
(Tab. 7).

In autumn of the second year returns of the fishes from the regions outside the Gulf of
Gdarisk and Polish coastal and inland waters decreased noticeably for all 4 groups, but
they were still fairly high for the fishes released at Jastarnia (Tab. 5). Returns from
Gotland region also decreased (2.7—5.8%). Only trouts released at Jastarnia were more
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frequent (22.2%, Fig. 17 and 18). Fishes from the latter group were not found east and
north of Gotland (Fig. 17), while trouts from other three groups migrated to these
regions more frequently than previously (Tab. 6). They were caught in coastal waters of
Lithuania and Latvia (Fig. 18). Percentage of returns from the region of Bornholm and
Danish Straits decreased compared to previous periods, being still relatively high for
Jastarnia fishes — 5.6% and 16.6% (Fig. 17), and much lower for other fish groups
(0.7-2.4% and 3.6—6.5% respectively) (Fig. 18). Returns from the Gulf of Gdarisk
increased noticeably: to 50.0% for Jastarnia trouts, and to 71.9% and 80.9% for one- and
two-years old fishes released in Gdarisk. As regards the two latter groups, most fishes were
caught west of the Vistula mouth (61.9% and 71.8%), while these released at Jastarnia
were usually caught more to the east (27.8%). With respect to the fishes released at
Swibno, more than half were caught in this period in the Vistula mouth (Tab. 7).

In winter of the second year from 11.0 to 50.0% of the returns were obtained outside
the Gulf of Gdarisk and Polish inland and coastal waters (Tab. 5). The fishes were caught
mainly west of Gotland, and only a few were caught in Lithuanian and Latvian waters
(Fig. 19). Majority of trouts caught in the Gulf of Gdarisk originated from the releases
made in Gdarsk (56.5% and 66.7%). They were usually faound west of the Vistula
mouth. As regards the fishes released in the Vistula mouth, about 1/3 of the returns
obtained totally during this winter originated from the same region (Tab. 7).

In spring of the third year retumns from outside the Gulf of Gdarisk and Polish coastal
and inland waters were low (0.0—25.0%, Tab. 5). Fishes were caught mostly in Danish
Straits and Kattegat (Tab. 6, Fig. 20). Higher returns were recorded for the Gulf of
Gdarisk and Vistula mouth. Some fishes were caught in Pomeranian rivers, in the middle
Vistula, and Wda River mouth (Fig. 20).

In summer of the third year trouts were caught in central Baltic, Danish Straits, and
Kattegat region (Tab. 5 and 6), as also in the Gulf of Gdansk, Vistula mouth (Tab. 7) and
some Polish rivers (Fig. 21).

In autumn of the third year returns were obtained from central Baltic, but most of all
from the Gulf of Gdansk and lower Vistula. Two tags were returned from Pomeranian
rivers (Tab. 57, Fig. 22).

DISCUSSION

Distribution of “older” rainbow trout released in the Gulf of Gdansk and the Vistula
mouth differed noticeably from the distribution of sea trout released into the same
regions and to Drweca River (Backiel and Bartel 1967), and to Dunajec River
(Patka 1977). It was also different than the distribution of sea trout and its hybrids with
brook trout (Salmo trutta m.fario) released to Raba River (Skrochowska 1969), or the
distribution of salmon and sea trout from Finland (Toivonen 1973), Toivonen and
Tuhkunen 1975), from Swedish river Indals (Carlin 1959), and of salmon from the
Vistula (Backiel and Bartel 1967, Jokiel and Bartel 1983) and Drava rivers (Chrzan 1964,
Bartel 1976).
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Both sea trout (Backiel and Bartel 1967) ax’ld rainbow trout were most frequently
caught in the Gulf of Gdansk and the Vistula mouth, but rainbow trouts at a lower rate.
Some rainbow trouts were caught in the Gulf of Bothnia, in middle and south Baltic,
more frequently than sea trout but noticeably less frequently than salmon from the
Vistula River (Backiel and Bartel 1967, Jokiel and Bartel 1983). Salmon released into the
mentioned regions was found in Danish Straits, while sea trout was sporadic there. On the
other hand, rainbow trouts were quite frequently caught in Danish Straits. They were
found even in Kattegat and Skagerrak, and single specimens migrated as far as the North
and Norwegian Sea. Also trouts released into the Bay of Kiel were found in these regions
(Institut fur Kiisien u. Binnenfischerei, Hamburg 1970), as well as those released to
Wieprza, Grabowa, Gulf of Szczecin and Pomerania. As regards the trouts released in the
latter places, they were more frequently caught in the Gulf of Gdansk (Trzebiatow-
ski 1979). ’

Distribution of tagged trouts differed depending on the site of their release. Rainbow
trouts released at Swibno were caught 2.5 times more frequently in the Vistula mouth
than in the Gulf of Gdarisk, whereas those released at Jastarnia and in Gdarnisk were
caught respectively 2, 6 and 9 times more frequently in the Gulf of Gdarisk than in the
Vistula mouth. Moreover, differences were observed in the ditribution of trouts within
the Gulf of Gdarisk. Fishes released in Gdarisk were more frequent west of the Vistula
mouth, while trouts from Jastarnia and Swibno — east of it. It can be assumed that
rainbow trouts released in the Vistula mouth were affected by river waters, while those
released in Gdanisk (at the mouth of small Jetlinéwka Stream) were more frequently
caught at the place of release. Most probably this resulted from an imprinting of the
water smell (Hasler 1966). Trouts released at all sites seemed to “be lost” and entered
many rivers, even outside of Poland. This phenomenon became more noticeable along
with increasing distance of the release sites from the Vistula mouth. It was most
pronunced in trouts released at Jastarnia, and least pronounced in those released at
Swibno.

Contrarily to Meyer’s (1939) suggestion that ranbow trouts remain at the release site,
it can be stated that they migrate at long distances, even as far as the Norwegian Sea. The
same was observed for fishes released to Kiel Bay (Inst. f. Kiisten u. Binnenfisch. 1970).

As regards the fishes released to the Vistula mouth and Gulf of Gdarisk, most returns
were obtained from coastal waters. Similar distribution was observed by Trzebiatowski
(1979) who stated also that trouts released to rivers and Szczecin Bay migrated eastward
along the coast, reaching the Gulf of Riga and Gotska Sandon Islands. Hence, they
behaved differently than trouts released to the Vistula mouth in Gdarisk and Jastarnia,
which migrated wesward. (especially those released at Jastarnia). It could be assumed that
the fishes migrated toward higher salinities, but this suggestion is contradicted by more
frequent retumns from coastal waters and close to river estuaries. It is possible that
westward trend id specific of this species. Steelhead trout in Pacific Ocean migrated far to
the west, to Kodiak and Aleutial Islands, and even to Bering Sea (Sutherland 1973,
Hart 19733, Calaprice 1976).
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The above suggestion can be supported by the results of the experiments with
Oncorhynchus gorbuscha and O. keta introduced into Barents and White Sea. Both
species originate from the Pacific Ocean, similarly as rainbow trout. The introduced fishes
were caught in both seas, and east of Pechora River, as also near Novaya Zemlya.
However, considerable number of the fishes migrated westward, and were caught along
Norwegian, Island and Scotland coasts (Azbelev and Jakovlenko 1963, Burmakin 1963,
Kamy$naja and Smirnov 1968, Smirnov and Kamy3naja 1975).

Rainbow trouts released in spring into the Vistula River migrated downstream. Most of
them were silver. Silver colouring of rainbow trout was mentioned in 1929 by Sawicki,
who discussed the results of breeding rainbow trout imported from Sweden in 1924. This
would confirm earlier suggestions by Rézariski (1914) and Kulmatycki and Mieszkowski
(1927) that rainbow trouts migrated downstream and were caught in river estuaries.
Jackson (1977) is of the opinion than rainbow trout has no smolt stage, but in Polish
conditions it is difficult to speak of pure rainbow trout. Needham and Behnke (1962)
stated that imported trouts which originated from McCloud River were the hybrids of
many varieties. These authors suggested that the trouts were a cross-bred of migrating and
stationary form, and also of cutthroat trout (Szlmo clarki). Also Schaperclaus (1961)
stated that when first rainbow trouts were imported to Europe in 1882 also their
migratory form and Salmo clarki were brought, so that the rainbow trout bred at present
must be a hybrid of these forms. Consequently, both forms of rainbow trout might have
occurred.

Spring introductions of rainbow trouts into the Vistula River confirmed the
suggestions on smolt downstream migrations, similarly to those observed for sea trout
from the Vistula (Zarnecki 1936, Skrochowska 1969, Epler and Bieniarz 1973, Pat-
ka 1977), Rega River (Chetkowski 1966), and salmon from Drawa River (Bartel 1976).
The same was observed in rainbow trout from McCanaughy reservoir (Van Velson 1974)
and in migratory rainbow trout introduced into Kura River (Kjazimov and Safo-
nov 1973). On the other hand, no autumn migrations of rainbow trout were observed, as
those recorded for migratory rainbow trout in Chilliwack River (Maker and Larkin 1954)
and Sacramento River (Hallock et al. 1961). In these two rivers most fishes migrated
downstream in spring. Also in Waddel Stream maximal migrations were observed in
spring, but fishes migrated downstream throughout the year (Shaporalov and Taft 1954).

Trouts released to the Vistula River at Nieszawa were caught 4—6 days later 30 km
downstream. It can be assumed that at least part of the fishes migrated downstream after
a brief period of adaptation. Their speed ranged between 5.3 and 8 km/day, being much
lower than maximal speed of Drawa salmon smolts (70 km/day, Bartel 1976) or Vistula
sea trout (95.5 km/day, Skrochowska 1969) or than 48.7 km/day (recalculated) attained
by salmon in the River Penobscot (Fried et al. 1978). It was also lower than maximal -
speed of Vistula trout smolts (14 km/day, Zamecki 1936). On the other hand, it was
close to average speed calculated for sea trout (5.08 km/day, Zarnecki 1936), or salmon
from Penobscot River (Fried et al. 1978).
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It can be assumed that rainbow trout can also attain higher speed, considering that one
specimen was caught near Ystad after 70 days, i.e. at a distance of 570 km from the
release site. Average speed of this trout amounted to 8.1 km/day. This trout probably
made 240 km length of the Vistula at a higher speed.

Rainbow trouts released at Swibno, Gdarisk and Jastarnia entered smaller river of the
Gulf of Gdanisk and the Vistula River. In the latter case they were the fishes released to
the Vistula mouth. Trouts were also observed in the rivers of Middle and West Pomerania,
in most cases these released at Jastarnia, while those released at Swibno being least
frequent. These fishes entered the river all the year around, but most intensively in spring
of the second year. Moreover, many of the fishes released in Gdansk were found in
autumn of the first year in the rivers of the Gulf of Gdansk, and West and Middle
Pomerania. All year migrations to the rivers were also observed in the rivers Waddell
(Shapovalov and Taft 1954) and Sacramento (Hollock et al.,1961), but in the first river
most intensive migrations took place at the begining of the year, while in the second
one — by the end of September. Trouts from McConaughy reservoir (Van Velson 1974)
went upsream in spring, and those released to coastal waters of Middle and West
Pomerania commenced migrations in autumn, with a peak in spring (Trzebia-
towski 1979). Withler (1966) distinguished winter and summer forms of rainbow trout
enetring 8 rivers of British Columbia. The first form was present in the rivers Coquitlan,
Chechalia and Alovette. These commenced migrations in November, which lasted till
April in the first river, and till March in the other two. In the Cheakamus River upstream
migration took place only in April and May. In three other rivers both forms were
present. Trouts entered the rivers Capilano and Coquihalla all year around, but most
intensive migrations were observed in the second half of July and first half of August.

Rainbow trouts entered the rivers in the first and second year after the release,
similarly as in the rivers Waddell (Shapovallov and Taft 1954), Snake (Gilbreat et
al. 1976) and reservoir McConaughy (Van Velson 1974). On the other hand, in the River
Chilliwack, spawning population consisted of the fishes after two or three years of sea life
(Maker and Larkin 1954).

CONCLUSIONS
1. Rainbow trouts migrated all over the Baltic Sea, and single specimens were caught in
Skagerrak, North Sea and Norwegian Sea. The fishes tended to migrate westward,
especially those released farer from the Vistula mouth. Hence, site of the release was of
considerable significance for trout migrations and distribution.
2. Rainbow trouts were most numerous in the Gulf of Gdarnsk and Polish coastal and
inland waters. 74 to 80.3% of the returned fishes originated from stockings made in
Gdarisk and Swibno, and 51.6% from stockings in Jastarnia.
3. Concentration of the fishes close to river mouths was more pronounced in autumn.
Fishes entered the rivers all year around, but most intensively in spring.
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4. Most intensive trout catches were recorded in autumn of the first year after the release.
The fishes were exploited mostly during the first two years. 88.4% and 95.7% of the one-
and two-years old fishes respectively were caught during this period.
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ROZSIEDLENIE I WEDROWKI ZNAKOWANYCH PSTRAGOW TECZOWYCH
(SALMO GAIRDNERI RICH.) WYPUSZCZONYCH DO BALTYKU

STRESZCZENIE

Z 41.502 znakowanych pstragéw teczowych w wieku O+, 1 i 2lata o dtugosciach 11-49 cm
wypuszczonych gtéwnie do ujscia Wisty i Zatoki Gdanskiej oraz do kilku rzek pomorskich otrzymano
1.496 zwrotéw z ryb ,,mtodszych” ztowionych do korica lipca w roku wypuszczenia i 2.504 z ryb
,»starszych” towionych po tym terminie. Zwroty te byty podstawa do okreSlenia rozsiedlenia i
wedréwek pstragéw teczowych. Wéréd znakowanych pstragéw wyrézniano smolty.

Znakowane pstragi wedrowaty po catym Battyku, jednak najwigcej pochodzito z Zatoki
Gdarniskiej i ujscia Wisty, odpowiednio 46 i16%. Dos¢ licznie wystgpowaty one w Ciesninach
Duiriskich i rejonie Gotlandu a pojedynczo w Morzu Norweskim i Pétnocnym. Miejsce wypuszczenia
miato wplyw na ich wedréwki i rozsiedlenie. Z grupy pstragéw wypuszczonych w Gdansku i Swibnie
odpowienio 75 i80,9% ztowiono w Zatoce Gdanskiej oraz wodach przybrzeznych i §rédladowych
Polski, a jedynie 52,8% z grupy wypuszczonej w Jastarni.

W pierwszym okresie po zarybieniu (do lipca wigcznie) odtowiono znaczne ilosci ryb, siggajace
nawet 50% ogélnej liczby zwrotéw. Maksymalne potowy pstragéw po tym okresie obserwowano w
jesieni pierwszego roku i nieco mniejsze w jesieni drugiego roku. Wigkszosc¢ pstragéw ztowiono w
ciagu dwu pierwszych lat po zarybieniu. Srednio z tego okresu pochodzito 88,4% z jednorocznych
195,7% z dwurocznych ryb.

Ryby mtodsze byty gtéwnie potawiane w okolicy miejsca zarybiania. Niekt6re z nich wstepowaty
do Wisty (z wypuszczonych w Swibnie) i do rzek Zatoki Gdariskiej (z Gdariska). Pstragi wypuszczone
do Wisty sptywaty niemal natychmiast. Szybko$¢ wedréwki smoltéw dochodzita do 8,2 km/dobe.

Procent potawianych pstragéw w kolejnych sezonach poza Zatoka Gdanska oraz wodami
przybrzeznymi i $rédladowymi Polski zmieniat si¢ w kolejnych sezonach osiggajac maksymalne
wartosci latem drugiego roku. Byt on uzalezniony od miejsca wypuszczenia i frednio okoto
dwukrotnie czegéciej potawiano tu ryby pochodzace z Jastarni niz z Gdariska i Swibna. Widoczna byta
tendencja do wedréwki w kierunku zachodnim, szczegdlnie wsréd ryb pochodzacych z Jastarni.

Z pstragéw wypuszczonych w Gdarisku ztowiono w Zatoce Gdanskiej na zachdéd 6d ujscia Wisty
tacznie ponad potowe pstragéw. Natomiast ryby pochodzace z Jastarni i Swibna potawiano w tym
rejonie okoto 2-3 krotnie rzadziej. Z wypuszczonych w Swibnie ponad 40% ztowionych ryb
pochodzito z ujscia Wisty. Maksymalne ich liczby obserwowano w jesieni pierwszego i drugiego roku.

Pstragi wstepowaty do rzek przez caty rok do Wisty (gtéwnie z wypuszczonych w Swibnie), do
rzek Pomorza Zachodniego i Srodkowego (gtéwnie z Jastarni) oraz pojedynczo do rzek poza Polska.
Nasilenie wstgpowania do rzek obserwowano wiosna.
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P. Baprons

PACCEJEHWE W MUI'PAIMM MEYEHOxn PAILYHOW <$OPEJU
(SALMO GAIRDNERI RICH,) BHIIYIEHHOK
B BAJTUMCKOE MOPE

Peswme

U3 41502 ocobelt meueHo#l panyxHo# ¢opeau, O+, 1
MU 2 OLOBHUKOB, IJUHOH 11-49 cM, BHIOyOMEHHHX B OC-
HOBHOM B yCTbe Bucan u I'maHbckHUi 3ajJuB, a TaKxe
B HECKOJbKO pek lloMoprsa, molyueHo 1496 nBO3Bpa-
TOB" MeTOK ,MIarmux" pHO, BHJUIOBJEHHHX B Iepuor,
IO KOHIla Miolsg B ron 3apubieHus ¥ 2004 MeTOK ,CcTap-
mux" phb, BEHUIOBJEHHHX MO3OHee, BO3BpaTH OHIM OC-
HOBOK HJRA ONpeleJIeHUA PaCCeJeHUA U MUTpaunui pa-
IyxHO#t hopeau. Cpenu MedeHHX €opeseffi ocobo oOTMe-
YyeHa MOJIOIb.

MeueHHE $opeJM MUIPUPOBaJM IO Bce¥ DainTuke, HO
60JNBMMHCTBO U3 HUX BHJIESBIMBaIU B [[1aHBCKOM 3alH-
BE U.yCThe BUCIH, COOTBETCTBEHHO 46 u  16%. Io-
BOJIBFHO Y&cTO HabJuaolalud MeueHHUe ocobu B IpoOJu-
Bax llasuu u pafione ToTaanHnuu, a OLUHOYHEHE - B
HopBexckom Mope u B CeBepHOM, lMecTo 3apHbleHUA
HMEJIO BJUSHUE Ha UX MUrpalydyd U paccejeHue.ls rpyn-
IIH fopenel., BMIOymNeHHHX B [I'maHnbcke u CBubHe, COOT-
BercTBeHHO 75 u 80,9% BruOBJEeHO B [MaHbBCKOM 3alu-
Be M B IIpDUOPEeXHHX BOmaxX, a TaKkKe BO BHyTPeHHHUX BO-
noémax Ilonbmu, & TOABKO 5Z,8% W3 TPYNNH, BHIyNEH-

HEX B JcTapHHU,.
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B nepBHii NBPHOL MOCJE 3apPHGIEHHUS (10 HOJbL BKJO-
YUTEeNIbHO) OTJOBJIEHO 3HAUUTEJbHOE KOJUUECTBO PHO,
noxonsmee no 50% oT obmero KoJuuecTBa ,BO3BpPaToB".
MakcuManbHHE YJOBH (OpeJu IoCJe 9TOr0 Iepuora Ha-
6JoLald OCEHbBK IMEePBOTr0 romxa XU HEMHOTO MeHmHUEe
OCeHbI cJelylmero roja. DOJBDUHCTBO (opejer Bhl—
JOBJEHO B TeueHHe JAByX IEPBHX JeT IocJe 3aphbJie-
HUA. B cpexHeM M3 BToro mepuona.88,4% cocTaBaalu
FonoOBHKE ¥ 95,7% - IBYroLOBUKH,

Oco6u ,Magpmue" OLIH B OCHOBHOM B:JOBJEHH B ME-
CTe 3aphbieHusa. HeKOoTophHe M3 HUX 3aXOLUIU B Bu-
cay (¥3 BHIOymMeHH:HX B CBub6He,) U B PeKU [T aHBCKOTO
dajuBa \u3 ['IeHBCKa). P0pesH, BxllyNeHHHe B BuCIy,
[IOUYTH Ccpasdy CIyCKaJUCh BHHU3 IO TeueHHUK. CKODOCTH
MHUTpalMM 3TOff MOJOLM INOCTHUT ana 8,2 KM/CyTKH.

[I[pouleHT OTaMaBAMBaeMHX (:0pejeid B OuepeNHHX ce-
30HaxX 3a parvoHOM I['IaHBCKOTrO 3aluBa, NPUOPEXHHMU
BollaMM ¥ BHYTPEHHMMHU BomaMu [loabmu, MeHAACH, JO-
CTUrafd MaKCHUMaJbHHX DPEe3yJbTaTOB JeTOM BTOPOTO
roga. OH 3aBUCEJ OT MeCTa 3apHOJEeHUA U B CpPeLHEM
B JBa pa3a uyale 3IeCh BHJUIABJWBANU DHOH, Bﬂnymeﬁ-
HHe B fcTapHU, uyeM pubH U3 ['maHbcka U CBUOHa, BH-
ABIAJACh TeHIEeHIMs MUTpanud B 3algliHOM HampaBie-
HMHM, OCOOEHHO cpenu puHb U3 fACTapHHU.

A3 ¢openell, BHIyMEeHHHX B ['LIaHbCKe, BLHUIOBJEHO B
TnanbckoM 3ajKBe Ha 3amnal OT yCThbA BHUCIH 6oJibme
yeMm nodoBuHa $operneirt. Torza kKak pHOH U3 HAcTapHHU
1 CBuUOGHa BHJABJIUBAJKM B 2TOM paliloHe B £-3 pasa pe-
xe. Y3 BuOymeHHHX B CBHUO6He 6oJblie 40% BHUIOBJE HHHX

pHO6 IIPOMCXOLHUIO M3 yCThA BHCIH. lMakcuMenabHHE Ux
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KOJHUEeCTB& HabIoIaJl¥ OCEeHBO L W 2-ro roJn a.
@opesM HaXOLUJIU B DEKM B TeUeHUEe BCEro roia. 3
BHCJIy B OCHOBHOM U3 BHIyMEHHHX B CBubHe ), B PEKH
Janansoro u Cpexrero IloMopbs (B OCHOBHOM H3 sCc-
TapHH, a TaKXe eIUEVYHLHE 0CO6HM HabJIaluch B pe-
KaX 3a nperegamMu llonbmu. JYBeJIUUYeHHE B3aXOLOB B pe-

K¥ HabJIKoIaJloCh BECHEOH.
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