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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 Gdansk 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 O+, 1 and 2 years, of body length 11-49 cm. They were released to the Vistula River 
mouth at Swibno, and to the Gulf of Gdansk in Gdansk and Jastarnia, in the direction of 
the open sea. Some trouts were also released into the rivers Slupia, Wieprza, Reda and 
Leba, and into Puck Bay, Vistula Firth, and Baltic Sea at Mielno (Tab . l,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. l, 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). 
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Fig. 1. Sites of releasing tagged rainbow trouts (marked with arrows) 
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Tagging experiments on rainbow trout 

R e l e a s ed 

No of 
expe- Average 
riment1 

Year Place Age length 
cm 

l 1963 Gulf of Gdansk Gdansk 0+ 14.9 

2- 9 1964-1972 Gulf of Gdarisk Gdatisk 1 17.9 

10-16 1967-1972 Gulf of Gdansk Gdansk 2 23.2 

17-20 1965-1968 Vistula mouth Swibno 1 18.4 
21 1966 Gulf of Gdaiisk Jastamia 1 18.5 

22-23 1967-1968 Vistula Firth Suchacz 1 17.5 

24-26 1968-1970 Vistula River Nieszawa l 15.8 

27· 1968 Reda River Mrzezino 2 24.8 

28 1968 Puck Bay Puck 2 23.2 

29 1968 Baltic Sea Mielno l 16.3 
1

, 

36-37 1978 Wieprza River Darlowo 1 19.6 

38-39 1979-1980 Slupia River Ustka 1 17.7 

Total: 

1 Number of experiments and their detail data are presented in paper by Bartel (1985)
2 "younger" fish - rainbow trout caught till the end of July in the first year after release
3 "older" fish - rainbow trout caught later on

Length 
range 
cm 

13-21

12-27

14-49

13-24 

17-20

14-24

12-22

18-22

15-27

13-20

14-33

15-27

Table l 

Receptured 

"older" fish3 "younger" fish 2

Number 
of no of no of 

fish speci- % speci- % 

mens mens 

1804 3 0.2 99 5.5 

9571 686 7.2 340 3.6 

6756 1062 15.7 421 6.2 

6133 523 8.5 524 8.5 

1164 165 14.2 4 0.3 

2160 12 0.6 42 1.9 
3161 21 0.7 54 1.7 

237 4 1.7 - -

100 1 1.0 - -

621 8 1.3 - -

3995 10 0.2 1 0.0 

5800 9 0.2 1 0.0 

41502 2504 6.0- 1486 3.6 
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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 J astarnia 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%), 
Bornholm (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 Gdansk 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 C"'Ught in the Gulf of Gdansk and 
Polish coastal and inland waters. As regards the remaining fishes, catches west ofGotland) 
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 returns 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 Gdansk 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 Gdansk 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 
Jastamia 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.l % and 8.6% of total returns. Contrarily to this, one- and 
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Jastarnia 

Vistula 
mouth 
Swibno 

Gulf of 
Gdailsk 
GdaOsk 

Gulf of 

Gdail.sk 
Gdailsk 

Sub. Total: 
Gulfof 
Gdarisk, 
Gdailsk, 
Swibno, 
Jastarnia 
spring +1 
autumn 
exper.no 1 

Vistula 
Firth 
Suchacz 

Vistula 
River 
Nieszawa 

Released 

Age � 
.� 
1l 

21 

17-20 

2-9 

10-16 

O+ 

1-21 
1-2 

22, 23 

24,26 

Reda, Puck Bay. 
Baltic Sea 27-29 
Mielno 

Slupia, 
Wieprza 36-39 
Rivers 

Total: 0+,1,2 

""
'; � 

·2 c3 � 
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average 21.8 9.9 

average 18.2· 45.9 
range 9.8-23.3 42.2-48.9 

average 49.5 8.6 

range 25.0-73.3 2.9-16.7 

average 62.4 7.0 
range 54.8-70.4 3.2-12.2 

average 46.4 16.0 

21 

range 9.8-73.3 2.9-48.9 

averag!;' 16.7 25.0 

•average 25 0 20.0 

average 23.l 

4 average 5.3 5.3 

32 average 45.6 15.9 

Catches of tagged rainbow trout in the distinguished regions 
(fish caught after July in the frrst year after release) 

Receptured 

Per cent 
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1.2 5.0 10.6 11.2 15.5 6.2 

10.0 2.5 5.9 2.7 4.9 3.3 
7.8-12.2 0-5.6 4.1-14.6 0-3.4 0-9.8 2.2-3.1 

0.9 6.8 7.7 3.8 7.5 3.4 

0-6.7 0-17.1 0-28.0 0-7.3 - 0-13,8 0-8.2 

0.5 1.8 8.2 6.3 4.5 0.8 

0-1.8 0.5-4.1 2.6-9.8 4.3-8.6 3.1-6.5 0-3.2 

t.7 3.6 7.7 5.2 6.2 2.4 

0-12.2 0-17.1 0-28.0 0-11.2 0-15.5 0-8.2 

8.3 

15.0 25.0 5.0 10.0 

15.3 23.1 7.7 23.1 

5.3 10.5 10.5 5.3 

2.8 3.6 7.8 5.2 6.4 2.4 

Table 2 

Place 
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3.1 5.6 9.3 0.6 161 4 

1.7 0.6 2.7 1.6 512 11 
0-4.4 0-4.8 1.1-3.4 0-3.3 

1.9 0.3 5.2 4.0 0.4 676 10 
:;,.; 
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0-4.0 0-1.0 0-10.1 0-113 0-1.5 

ij 
0.6 2.4 2.7 0.4 1040 22 

c:,. 
2.4 t:i:I 

0-8.2 0-0.9 0.8-6.1 1.4-6.5 0-2.0 

::i. 
g. 

2.2 0.5 3.5 3.3 0.3 2392 47 

0-8.2 0-4.8 0-10.1 0-11.3 0-LO 

50.0 12 

20 

7.7 13 

52.6 19 

2.2 ·o.s 3.7 3.6 0.3 2456 48 



O/o 

100 

60 

20 

Migrations of rainbow trout in the Baltic 

0 0 0 
0 0 

0 0 0 
0 0 

0 0 0 
0 0 

0 0 
0 0 

0 0 
0 0 

0 0 
0 0 

0 0 
0 0 

0 0 
0 0 

.... ..
.... 
.. ..•••• 
xxxx 

xxxx 

XXX 

X XXX 

X XXX 

XXX 

X X XX 

X XX 
XXX 

J 

ITill X 

§• 

� 

2 

3 

0 0 0 
0 0 

0 0 0 
0 0 

0 0 0 

.. 0 
@• 

• 
e 

Ql ••• 

:: : : 
• 
.. .. 
•

•• •• 

••
• 9 .. ••.. 

.,• .. •.. •.. ....... .. 
•" .. ..
• .. .. . 

••
••... .. 

XXX 

XXX 

XXX 

xxxx 

XXX 

X X XX 

xxxx 

s 

0 0 0 
0 0 

0 0 0 
0 0 

0 0 0 
0 0 

0 0 0 
0 0 

XXX 

X X X 

XX XX 

XXX 

XXX 

X X XX 

X X X 

XXX 

X XX X 

XXX 

XXX 

XXX 

X XX 

X X XX 

X X"X 

XXX 

X XXX 

XX X  

l< X  X 

G1 

[Ilil]] 4

� 5

l:·(/::q 6

0 0 0 
0 0 

0 0 0 
0 0 

0 0 0 
0 0 

XXX 
X XX 

X X XX 

X X X 
X X X 

X X X 

X X XX 

X X X  

XXX 

X X XX 

XXX 

X XX 

X X XX 

XXX 

XXX 

X X X 

XX X 

XX X 

X XX X 

XX X 

XXX 

X XXX 

XXX 

XXX 

G2 

� 7

� 8

§ 0 9 

27 

Fig. 4. Catches of "older" rainbow trouts in per cents in the distinguished regions. One-year old trouts 
released at Jastamia (J), Swibno (S), Gdansk (Gl), and two-years old ones released in Gdari.sk (G2). 
Distinguished regions: 1 - Gulf of Gdansk, 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 Gdarisk 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 
(Bomholm 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 Jastamia 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 Gdansk 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 Slupia 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 Elbhtzek (3 tags). Two tags were returned from Soviet part of the 
Pregola river and the firth. As regards 12 returns 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 l 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 ofYstad. 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 Slupia and Wieprza rivers do not allow for 
describing distribution of these fishes. The picture is additionally distorted by trout 
catches in Slupia 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 Gdansk, 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 returned, 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, 
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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 - Gdansk one-year old fishes, 4 - Gdansk 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 Gdansk were caught in similar proportion as previously, 
while the returns from Jastamia 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%) 

Experi-
ment 

No. 

2 
3 
4 
5 

6 
7 
8 
9 

17 
18 
19 
20 
21 

Average 

10 
11 

12 
13 
14 
15 
16 

Average 

Cumulative percentage of older rainbow trout caught in consecutive 
years after release, annual periods from April to March 

Released Receptured (grand total) 

Age years after release 

Place Year of 1 2 3 
fish 

% % % 

Gdansk 1964 1 50.0 94.9 97.2 
Gdansk 1966 1 35.4 85.8 97.2 
Gdansk 1967 1 56.5 89.1 97.4 
Gdansk 1968 l 38.6 90.1 97.0 
Gdansk 1968 1 20.0 84.0 92.0 
Gdansk 1969 1 73.3 86.7 93.3 
Gda:risk 1972 1 64.7 98.5 100.0 
Gdansk 1972 1 30.6 86.1 94.4 
Swibno 1965 1 21.9 61.0 92.7 
Swibno 1966 1 42.2 89.2 95.9 
Swibno 1967 1 65.9 90.1 96.7 
Swibno 1968 1 32.6 82.1 88.4 
Jastarnia 1966 1 37.6 93.3 98.8 

1 43.6 88.4 95.6 

Gda:risk 1967 2 56.4 95.7 99.1 
Gda:risk 1968 2 66.3 95.9 96.9 
Gda:risk 1969 2 75.5 95.1 98.9 
Gda:risk 1970 2 75.9 96.0 99.1 
Gda:risk 1971 2 80.0 95.8 96.4 
Gda:risk 1972 2 73.9 95.0 95.7 
Gda:risk 1972 2 81.3 100.0 

2 73.3 95.7 97.9 

Table 3 

Total 
number 

of 
indiv. 

36 
212 
193 
101 
25 
15 
68 
36 
41 

296 
91 
95 

165 

1374 

117 
98 

265 
224 
164 
161 
32 

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 Gdansk, 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 Gdansk, 
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 Grudzi,tdz (Tab. 4). 

One- and two-year old trouts released in Gdansk WP>:f'. 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 Gdansk, the distance between Gdansk, Oliwa and K,tty (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 Jastamia ( 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 Gdansk and Polish coastal and inland waters, trouts released at 
Jastarnia and Gdansk 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 



Released 

Place 

Jastarnia 

Swibno 

Gdansk 

Gdansk 

Total 

Places of catches of tagged rainbow tr,;ut released in spring into Vistula mouth at Swibno and to the Gulf of Gdansk 
in Gdansk and Jastarnia (fish caught from April till July) 

Receptured 

' 

Experiments Percentage 

No Number East of Vistula West of Puck Jastarnia Jelitk6w· Lower 

Fish Vistula mouth Vistula Bay He! ka Vistula 
age mouth mouth. Stream Vistula 

Radunia Firth 
River 
Motlawa 
River 
Dead Vi-

stula 

21 l l av�rage 100.0 

17-20 4 1 average 20.7 73.1 2.1 3.1 

range 2.0-42.2 56.9-93.7 0-15.3 0-19.4 

2-9 8 l average 3.6 5.4 73.5 17.2 

range 0-20.0 0-25.0 15.4-94.6 0-769 

10-16 7 2 average 4.3 8.6 64.2 0.5 0.2 20.3 1.7 

range 0-12.5 0-15.7 28.7-80.4 0-2.7 0-1.4 4.2-50.0 0-7.l 

1-2 average 10.7 33.8 41.5 0.2 0.4 11.0 1.8 

Vistula Pomera-

River nia 

Tczew Bay 
Gru· Dziwna 
dziijdZ 

1.0 

0-2.l 

0.3 

0-2.l 

0.2 

0-1.4 

0.4 0.2 

Table 4 

Number of returns 
Place 

Known Unknown 

4 

517 7 

332 8 

419 2 

272 17 

w 
N 
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Table 5 

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 
Jastarnia l Swibno 1 Gdansk 1 Gdansk 2 

1 Summer 25.0 4.8 17.8 23.5 

Autumn 43.3 12. l 23.0 20.7 

Winter 31.6 27.9 19.0 35.l

2 Spring 57.6 28.9 36.4 37.7 

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 11.l

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 Gdatlsk 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 caug._ht outside the 
Gulf of Gdansk and Polish coastal waters increased considerably, especially as regards the 
fishes released at Swibno (to 12.1%) and Jastamia (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 Gdansk (22.2 and 29 .2%) were more frequent than 
of those released at Jastamia (9.1 %) (Tab. 6). In this period trouts from Jastamia (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 4 7.4% 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 Gdansk 2 

l 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 Gdansk 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 Gdansk (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 Gdansk 
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 
Gdansk) to 13.5% (for two-year old fishes, Gdansk). East of this region about 20% of 
trouts were caught, with the exception of one-year old fishes from Gdansk (Tab. 6). 
Further increase of the relative numbers of caught trouts was observed in Danish Straits, 
from 6.8% (Gdansk, age 2) to 15 .8% (Jastamia), and in the region of Bornholm Island, 
from 5.3% (Jastarnia) to 20.6% (Gdansk, age 1). Trouts were als? fairly numerous in the 
rivers of West and Middle Pomerania, from 2.7% (Gdansk, age 2) to 15.9% (Gdansk, 
age l) (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 



Year 
after Jastamia 1 

rele� 
Season 

ase Gulf of Gdansk 

Total West East 

Summer 25.0 

1 Autumn 33.4 20.0 13.4 

Winter 42.1 5.3 21.0 

Spring 3.0 3.0 

2 Sununer 16.7 3.3 13.4 

Autumn 50.0 11.1 27.8 

Winter 18.2 9.1 9.1 

Spring 100.0 100.0 

3 Summer 

Autumn 50.0 50.0 

Total: 25.2 7.7 12.9 

Percentage of" older" fish caught in the region of the Gulf of Gdansk and 

Vistula mouth in consecutive years and season after release 

Place of release and age of fish 

Swibno 1 Gdansk 1 

Vistula Gulf of Gdansk Vistula Gulf of Gdansk 

mouth 
Total West East 

mouth 
Total West 

17.7 17.7 64.5 48.9 20.0 

3.3 25.9 1.7 19.0 47.4 60.0 46.5 

5.3 30.3 25.6 13.9 46.1 22.2 

9.1 8.9 6.7 37.8 22.8 9.1 

22.7 1.3 20.0 33.7 15.5 5.2 

16.9 50.6 71.9 61.9 

- 37.5 56.5 30.4 

20.0 20.0 20.0 20.0 10.0 

50.0 10.0 10.0 12.5 

6.7 76.9 76.9 

3.2 20.8 1.3 16.1 40.9 50.9 36.2 

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. 

Vistula 

East 
mouth 

Total 

28.9 13.3 54.6 

11.0 4.0 70.8 

15.9 6.3 48.7 

9.1 3.0 29.6 

10.3 6.9 24.4 

8.6 4.3 80.9 

17.4 4.3 66.7 

5.0 5.0 33.3 

12.5 12.5 

66.7 

11.8 5.2 63.2 

Gdansk2 

Gulf of Gdansk 

West East 

38.6 12.9 

62.7 3.2 

24.3 9.5 

19.7 6.6 

24.4 

71.8 7.3 

55.6 

11.l 22.2 

66.7 

52.9 5.5 

Table 7 

Vistula 

mouth 

10.6 

4.6 

5.4 

6.6 

15.5 

5.5 

33.3 

6.3 

w 
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the Gulf of Gdansk decreased to 46.1 and 48.7% compared to the previous period, while 
it increased to 4 2.1% for the fishes originating from Jastamia. 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 Gdari.sk (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 Gdansk and Polish inland waters was higher (57.6%) than 
number of trouts originating from Gdansk 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, Bomholm, West and Middle Pomerania decreased, while 
catches in Danish Straits and Kattegat increased to from 21.3% (Gdaiisk, age 2 )  to 39 ,4% 
(Jastarnia). One specimen was even caught in the Norwegian Sea (Gdaiisk, age 2 ). 
Upstream migrations also increased: to from 18.2% (Jastarnia) to 24.2% (Gdansk, 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 Gdari.sk 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 Gdansk, 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 
Gdari.sk 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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First year after release 
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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 Gdansk 
increased noticeably: to 50.0% for Jastarnia trouts, and to 71.9% and 80.9% for one- and 
two-years old fishes released in Gda:tisk. 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 Gda:tisk 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 Gdansk originated from the releases 
made in Gdansk (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 returns from outside the Gulf of Gdansk 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 
Gda:tisk 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. 5-7, Fig. 22). 

DISCUSSION 

Distribution of "older" rainbow trout released in the Gulf of Gda:tisk and the Vi8tula 
mouth differed noticeably from the distribution of sea trout released into the same 
regions and to Drw�ca River (Backiel and Bartel 1967), and to Dunajec River 
(Palka 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) and 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 
(lnstitut fur Ktisten 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 Gdansk, whereas those ri�leased at Jastamia and in Gdansk were 
caught respectively 2, 6 and 9 times more frequently in the Gulf of Gdansk than in the 
Vistula mouth. Moreover, differences were observed in the ditribution of trouts within 
the Gulf of Gdansk. Fishes released in Gdansk 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 Gdansk (at the mouth of small Jetlin6wka 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 Jastamia, 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. Ktisten u. Binnenfisch. 1970). 

As regards the fishes released to the Vistula mouth and Gulf of Gdansk, 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 Gdansk and Jastarnia, 
which migrated wesward. (especially those released at Jastamia). It could be assumed that 
the fishes migrated toward higher salinities, but this suggestion is contradicted by more 
frequent returns 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 supponed by the results of the experiments with 
Oncorhynchus gorbuscha and 0. 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, 
Kamysnaja and Smimov 1968, Smirnov and Kamysnaja 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 Rozanski (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 (Salmo 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 (Zamecki 1936, Skrochowska 1969, Epler and Bieniarz 1973, Pal­
ka 1977), Rega River (Chelkowski 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 f

i

shes 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 salinon 
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, Gdansk and Jastarnia entered smaller river of the 
Gulf of Gdansk 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 Gdari.sk, and West and Middle 
Pomerania. All year migrations to the rivers were also observed in the rivers Waddell 
(Shapovalov and Taft 1954) and Sacramento (Rollock 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 
l. 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 Gdari.sk and Polish coastal and
inland waters. 74 to 80.3% of the returned fishes originated from stockings made in
Gdari.sk and Swibno, and 51.6% from stockings in Jastamia.
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.



44 Ryszard Bartel 

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.

REFERENCES 

Azbelev V.V., Jakovlenko A.A., 1963: Materialy po akklimatizaci gorbusi v bassejne Barenceva i 
Belogo Morei. W Akklimatizacija Tichookeanskich lososej v bassejne Barenceva i Belogo 
Morej. - Trudy P.INRO 15 :7-26. (in Russian). 

Backiel T., Bartel R., 0 efektach zarybiania smoltami troci na tle wynik6w ich znakowania. [The 
effects of stocking with sea trout smolts against a background of their tagging]. - Rocz. Nauk 
Roln. H,90, 3:365-388. 

Bartel R., 1973: The results of tagging rainbow trout (Salmo gairdneri Rich.) released in the Baltic 
Sea. ICES Ana. Cat. Fish, Comm. C.M. 1973/M:10. 

Bartel R., 1975: Znakowanie fososiowatych. [Tagging of the salmonids]. - Gosp. Ryb. 27 ,7:9-11. 
Bartel R., 1976: The Drawa River salmon in the light of some recent tagging experiments. - ICES 

Ana. Cat. Fish. Comm. C.M. 1976/M:6. 
Bartel R., 1985: Results of stocking of the Baltic Sea with tagged rainbow trout (Salmo gairdneri 

Rich.). Acta Ichth. et Pisc., 15, Suppl.: 3-20. 
Burmakin E.W., 1963: Akklimatizacija presnovodnych ryb v SSSR. Izvest. Gosud. Nauc. - Issled. Inst. 

Ozemo Recnogo Ryb. Choz. Leningrad ss. 317. (in Russian). 
Calaprice �.R., 1976: Mariculture - ecological and genetic aspects of production. - J.Fish. Res. Bd. 

Canada 33, 4,2 :1068-1087. 
Carlin B., 1959: Results of salmon smolt tagging in the Baltic Area. Cons. Perm. Int. Expl. Mer. 

Charlottenlund Slot, Rap. Proc. Verb. Ren. 147:89-96. 
Chdkowski Z., 1966: Charakterystyka smolt6w troci (Salmo trutta morpha trutta L.) rzeki Regi. 

[Characteristics of sea trout smolts (Salmo trutta morpha trutta L.) from Rega River]. - Prz. 
Zool. 20, 4:389-396. 

Chrzan F., 1964: The movement and growth - rate of tagged Drawa salmon. - ICES Ana. Cat. Fish, 
Comm. C.M. 1964/C.M.77. 

Epler P ., Bieniarz K., J97 3: Results of the release of tagged lake - trout (Salmo trutta m.lacustris) 
into the Dunajec River. - ICES Ana. Cat. Fish. Comm. C.M. 1973/M:1 l. 

Fried S.M., Mc Cleave J.D. and Labor G.W., 1978: Seaward migration of hatchery - reared Atlantic 
salmon, Salmo salar. smolts in the Penobscot River estuary, Maine: riverine movements. - J. 
Fish. Res. Bd. Canada 35,1 :76-87. 

Gilbreath L.G., Basham L.R. and Slatick E., 1976: Distribution, age and size of tagged aduh stP.1elh1ea<1 
trout in the Snake River drainage, Marine Fish. Revv., 38,6:14-18. 



Migrations of rainbow troutin the Baltic 45 

Hallock R.J., Van Woert W.F. and Shapovalov L., 1961: An evalution of stocking hatchery - reared 
steelhead rainbow trout (Sahno gairdneri gairdneri) in the Sacramento River system. State of 
Calif. Dept. Fish. Game. - Fish. Bull. 114: ss. 74. 

Hart J.L. 1973: Pacific fishes of Canada. - Fish. Res. Bd. Canada. Bull. 1980: ss. 740. 
Hasler A.D., 1966: Underwater guideposts. Homing of salmon. Univ. Wisconsin. Medison. Milwaukee. 

London, ss. 155. 

Institut fur Kiisten und Binnenfischerei, Hamburg, 1970: Regenbogenferellen in Meer. Infonnat. 

Fischwirt. 17 ,5. 

Jackson A.J ., 1977: Reducing trout moralities after seawater transfer. -Fish. Farming Intemat. 
4,4:31-32. 

Joldel J., Bartel R., 1983: A historical record based on fagging the Vistula sahnon which has already 
been extinct. -ICES Anadr. Catadr. Fish Comm. C.M. 1983/M:17. 

Kamysnaja M.S. Smimov A.J., 1968: Estestvennoe vosproizvodstvo gorbusi, akklimatiruzuemoj v 

bassejnach Barenceva i Belogo morej. - Ryb. Choz. 44,10:18-20. (in Russian). 
Kjazimov l.B., Safonov DJ., 1973 Vyrascivane molodi stal'nogolovego lososja v Azerbajdzane. - Ryb. 

Choz. Mosk. 10:19-20. (in Russian). 
Kulmatycki W.J., Mieszk:owski J., 1927: Kilka uwag w sprawie pstniga t�czowego stalogl:owego. 

[Some notes on steelhead trout]. - Rozprawy biol. z zakresu med. wet., roL i hodowli. 5 :1-14. 
Maher F.P. and Larkin P.A., 1954: Life history of the steelhead trout of the Chilliwack river, British 

Columbia. - Trans. Am. Fish. Soc. 84:27-38. 
Meyer P.F., 1939: Aussetzungen von Regenbogenforellen (Salmo irideus Gibb.) in die Ostsee. Ber. 

Deut. Wiss. Komm. - Meeresforsch. N.F. IX, 2:318-323. 
Needham P.R. and Behnke J ., 1962: The origin of hatchery rainbow trout. Progress. Fish. - Culturist 

24,4:156-158. 
Novotny A.J., 1975: Net-pen culture of Pacific salmon in marine waters. -Mar. Fish. Res. 37,1:36-47. 
Palka W., 1977: Badania natl w�dr6wkami i powrotem do rzek troci dunajeckiej (Sahno trutta L.). 

[Studies on migrations and homing of Dunajec trout (Salmo trutta L.). (Doctorate thesis).] -
Rozprawa doktorska AR Krakow: s. 44, tab. 16, fig. 4, map. 47. 

!Rozanski M., 1914: Pstriig t�czowy. [Rainbow trout.]. Ok6lnik Rybacki. Krakow, 31(7):149-153. 
Sawicki M., 1929: W sprawie celowosci ponowienia import6w pstriiga t�czowego (Trutta iridea) z 

Ameryki Polnocnej. [On the purposefulness of importing the rainbow trut (Trutta iridea) from 
North America]. - Rocz. Naulc Rol. i Lesn. Poznan 22 :351-356. 

Schaperclaus W., 1961: Lehrbuch der Teichwirtschaft. Paul Parey. Berlin u.Hamburg. ss. 582. 
Scott W.B., Ciossman E.J., 1973: Freshwater fishes of Canada. - Fish. Res. Bd. Canada Bull. 184: 

SS. 966. 
:S:hapovalov L. and Taft A.C., 1954: -Life histories of the steelhead rainbow trout (Sahno gairdneri 

gairdneri) and silver salmon (Oncorhynchus kisutch) with special reference to Waddell Creek, 
California, and recommendations regarding their management. Calif. Dep. Fish Game Bull. 98: 
SS. 375. 

Skrochowska S., 1969: Migrations of the sea-trout (Salmo trutta L.), brown trout (Sahno trutta 
m.fario L.) and their crocces. - Pol. Arch. Hydrobiol. 16,29 2:125-192.

Smimov A.I. Kamysnaja M.S., 1975: Transokeaniceskaja akklimatizacija gorbusi. - Ryb. Choz. 
Mosk. 3:12-15. (in Russian). 

Sutherland D.F., 1973: Distribution, seasonal abundance and some biological features of steelhead 
trout Sahno gairdneri, in the North Pacific Ocean. - Fish. Bull. 71,3:787-826. 

Toivonen J., 1973: The cosk of salmon in the Gulf of Finland. -ICES Ana. Cat. Fish. Comm. C.M. 
1973/M:17. 



46 Ryszard Bartel 

Toivonen J., Tuhlrnnen A., 1975: Migration of sea trout along the coastal waters of Finland on the 
basis of tagging experiments. -ICES Ana. Cat. Fish. Comm. C.M. 1975/M:3. 

Trzebiatowski R., 1979: Teoretyczne i praktyczne przeshnki mozliwosci wsiedlania pstriiga 
t�czowego (Salmo gairdneri Rich.) do w6d przymorskich i przybrzeznych Baltyku. [Theore­
tical and praktical premises of the possibility of introducing rainbow trout (Salmo gairdneri 
Rich.) into coastal Baltic waters]. Ak. Ro!. Szczecin. Rozprawy Nr 61 ss. 102. 

Van. Velson R.C., 1974: Self-sustaining rainbow trout (Salmo gairdneri) population in Mc Conaughy 
Resorvoir, Nebraska, :Trans. Am. Fish. Soc. 103,1 :59-64. 

Withler I.L., 1966: Variability in life history characteristics ofsteelhead trout (Salmo gairdneri) along 
the Pacific coast of North America. -J.Fish. Res. Bd. Canada 23,3:365-393. 

Zamecki S., 1936: On the migration of young sea trout of the river Dunajec from the spawning place 
to the sea. - Bull. Acad. Pol. Sci. Lett., Ser. B:499-519. 

Translated: Dr. M. Bninska 



Migrations of rainbow trout in the Baltic 

Ryszard Bartel 

ROZSIEDLENIE I Wl;DROWKI ZNAKOWANYCH PSTRI\GOW Tl;CZOWYCH 
(SALMO GAIRDNERI RICH.) WYPUSZCZONYCH DO BALTYKU 

STRESZCZENIE 

47 

Z 41.502 znakowanych pstrqg6w ti,czowych w wieku 0+, 1 i 2 lata o dlugosciach 11-49 cm 
wypuszczonych gl6wnie do ujscia Wisly i Zatoki Gdanskiej oraz do kilku rzek pomorskich otrzymano 
1.496 zwrot6w z ryb ,,mlodszych" z:towionych do konca lipca w rolm wypuszczenia i 2.504 z ryb 
,,starszych" lowionych po tym terminie. Zwroty te byl:y podstaw� do okreslenia rozsiedlenia i 
Wl(:dr6wek pstrqg6w ti,czowych. Wsr6d znakowanych pstriig6w wyr6iniano smolty. 

Znakowane pstrqgi wi,drowaly po calym Bal:tyku, jednak najwii,cej pochodzHo z Zatoki 
Gdanskiej i ujscia Wisly, odpowiednio 46 i 16%. Dose licznie wysti,powaly one w Ciesninach 
Dunskich i rejonie Gotlandu a pojedynczo w Morzu Norweskim i Pol:nocnym. Miejsce wypuszczenia 
mialo wplyw na ich wi,dr6wki i rozsiedlenie. Z grupy pstrqg6w wypµszczonych w Gdansku i Swibnie 
odpowienio 75 i 80,9% zlowiono w Zatoce Gdanskiej oraz wodach przybrzeinych i sr6dl�dowych 
Polski, a jedynie 52,8% z grupy wypuszczonej w Jastami. 

W pierwszym okresie po zarybieniu (do lipca wl�cznie) odl:owiono znaczne ilosci ryb, sii,gajiice 
nawet 50% og61nej liczby zwrot6w. Maksymalne polowy pstrqg6w po tym okresie obserwowano w 
jesieni pierwszego roku i nieco mniejsze w jesieni drugiego roku. Wii,kszosc pstrqg6w zlowiono w 
ciqgu dwu pierwszych lat po zarybieniu. Srednio z tego okresu pochodzilo 88,4% z jednorocznych 
i 95,7% z dwurocznych ryb. 

Ryby mlodsze byly glownie pofawiane w okolicy miejsca zarybiania. Niekt6re z nich wsti,powaty 
do Wisly (z wypuszczonych w Swibnie) i do rzek Zatoki Gdanskiej (z Gdanska). Pstqgi wypuszczone 
do Wisly splywaly niemal natychmiast. Szybkosc wi,dr6wki smolt6w dochodzHa do 8,2 km/dobi,. 

Procent pofawianych pstrqg6w w kolejnych sezonach poza Zatokii Gdansk� oraz wodami 
przybrzeinymi i srodh[dowymi Polski zmienial sii, w kolejnych sezonach osi�gaj�c maksymalne 
wartosci latem drugiego roku. Byl on uzalezniony od miejsca wypuszczenia i srednio okol:o 
dwukrotnie czi,sciej pofawiano tu ryby pochodz�ce z Jastami niz z Gdanska i Swibna. Widoczna byl:a 
tendentja do w1;,dr6wki w kierunku zachodnim, szczeg61nie wsr6d ryb pochodziicych z Jastami. 

Z pstriig6w wypuszczonych w Gdansku zlowiono w Zatoce Gdanskiej na zach6d od ujscia Wisly 
liicznie ponad polowi, pstriig6w. Natomiast ryby pochodz�ce z Jastarni i Swibna pol:awiano w tym 
rejonie okol:o 2-3 krotnie rzadziej. Z wypuszczonych w Swibnie ponad 40% zlowionych ryb 
pochodzilo z ujscia Wisl:y. Maksymalne ich liczby obserwowano w jesieni pierwszego i drugiego roku. 

Pstriigi wsti,powaly do rzek przez caly rok do Wisl'.y (g-t6wnie· z wypuszczonych w Swibnie), do 
rzek Pomorza Zachodniego i Srodkowego (gl6wnie z Jastarni) oraz pojedynczo do rzek poza Polskii. 
Nasilenie wst1;,powania do rzek obserwowano wiosnii. 
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P. BapTGJib

PAC CEJIEEU1E l1 IvrnrP AIJ;1ll1 MEll ERO.a P A,ll,Y.ll.mOll <POP E.Jlli

(SALIViO GAIRDlfoRI RICH.,) BhIITYlli,EHHOM 

B BAJITl1MCKOE MOPE 

PesroMe 

l1s 41502 oco6eH MeqeHoH pa,I!,y�HOM 9opeJIH, O+, 1 

H 2 rO,I!,OBHHKOB, ,Il;JIHHOH ��-49 CM, Bhlny�eHHhlX B oc­

HOBHOM B YCTbe BHCJihl H r,I!,aHbCKlili s aJIHB, a TaKXe 

B HeCKOJibKO peK ilOMOpbR' ITOJiyq:eHo 1496 II B03 Bpa-

TOB 11 Me TOK 11MJI a,Il,illHX11 phl6 t BhlJIOBJieHHbIX B nepliO,I!, 

,n;o KOHIJ;a HIOJIR B ro,n; sapbr6Jiemrn H 2504 M8TOK II c Tap­

nrn:x" pbI6' BbIJIOBJieHHbIX II03,II;Hee. Bo�rnpaTbI 6hIJili oc­

HOBOH ,ll;JIR orrpe,n;eJieHHH pacceJieHHH H MHrpaIJ,Hll pa­

.Il.YZHOli �opeJIH. Cpe,I!,H MeqeHhlX �opeJieA oco6o OTMe­

qeHa MOJIO,n;b. 

l\fo"tJ:eHhie :f,opeJili MHrpHpOBaJIH no Beet Ean:THKe' HO 

OOJibillHHCTBO H3 HHX BhlJiaBJIHBaJIH B I',I!,aHbCKOM 38.JIH­

Be H.yCTb8 BHCJihl, COOTB8TCTBeHHO 46 H 16%. �0-

BOJibHO qacTO Ha6JIIO,I!,aJIH MeqeHHe OCOOH � npOJIH­

Bax )l;aHI1H H patl:oHe roTJiaH,I!,0:H, a O,I!,HHQqHhle - B 

HopB e)KCKOM Mope H B Ce :sepHOM. Mee To 3 aphl6JieHHH 

HMBJIO BJIHHHHe Ha HX MHrpaIJ,HH H pacceJiemrn. Ifa rpyn­

IThI :topeJiet,, BhIITYII(9HHhIX B r,n;aHbCKe M CBH6He 9 COOT­

B8TCTB8HHO 75 M 80,9% BhlJIOBJI8HO B r,I!,aHbCKOM 3aJIH­

B8 H B rrpH6peEHhlX B O�ax, a TaKze BO BHJTpeHHHX BO­

,n;oeMax TIO�bmH, a TOJibKO 52,8% H3 rpynnhl, BhlTiy�eH­

HbIX B YicTapHH. 
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B ne pBhIH IIH})l-: IO,lJ, nOCJ18 saphl6JieHI1H (no l1IOJih BKJIIO-

tlMTeJI.bHO) OTJIOBJieHo 3Hal,IMTeJI.bHOe KOJIHqecTBO pbio, 

)l;OXO,II;Hmee .n;o 50% O T  OOII\8I'O KOJIHtle CTBa II B03 BpaTOB11 • 

MaKcHMaJI.bHhle yJIOBhl (f)opeJrn no cJie 3 Toro nep110,11;a Ha-

6JIIO,JJ,aJIH oceHbIO nepBoro ro,n;a 11 HeMHoro MeHrnHe 

oceH.bIO cJie.n;yromero ro.n;a. BoJI.bIDHHCTBO �opeJieA Bhl­

JI OBJieHo B TetieHHe ,lJ,BYX nepBbIX JI€ T nocJie 3 apbIOJie­

HHH. B cpe,JJ,HeM 113 8Toro nepMO,JJ,a 88,4% COCTaBJIRJIH 

I'O,lJ,OBHKH 11 95,7% - ,JJ,Byro,JJ,OBMKH. 

Oco6M uMJia,Il;IDM e" ObIJili B O CHOBHOM B;:JJIOBJI8HbI B Me­

CTe sapbIOJieHHH. HeK OTO pbie H3 HHX saxo.n;HJIH B BM­

CJIY (H3 BbIITYJll8HHolX B CBMOHe) I1 B peKM I',JJ,aH.bCKOI'O 

3aJIHBa 1.. H3 I',JJ, aH.bCKa). :'1)0peJI.11, B.:oinymeHHhie B BHcJiy, 

IIO"l,ITH cpasy crrycKaJIHCb BHH3 no Teq eHHIO.. CKopO CT.b 

MHrpaI.J;HH 8T OH MOJIO,Il;H ,Il;OCTHraJia 8,2 KM/cyTKH. 

Ilpori;eH T OTJiaBJIHBaeMbIX rf:.opeJie.U B Otiepe,n;HbIX ce-

30HaX 3a paHOH OM I',JJ,aH.bCKoro 3aJIHBa, np116pe�HhIMH 

BO,lJ,aMH I1 BHyTpeHHHMH BO,Il,aMH ilOJibmH, M€HHJICH, ,lJ,0-

CTHraH MaKCHMaJihHhIX pesyJibTaTOB JIBTOM BTOporo 

ro,JJ,a. OH 3aBHCeJI OT MBCTa 3a pbIOJI8HHR H B cpe.n;He M 

B ,II.Ba pa.3 a -qarn;e 3)1.BC.b BbIJiaBJIMBaJIH pbIOhI, B.cirrymeH-

Hhie B HcTapm1, qe¥ pbI6hI 11s r.n.aHbcKa H CBH6Ha, BhI­

RBJIJIJiach T8H,lJ,8HI.l;H.R MMrpau;HH B 3 arra,n;HOM HanpaBJie­

HHH' oco6eHHO cpe.n;M pbIO H3 HcTapHH. 

lfa q:,opeJieH, Bbirry�eHHbIX B r.n;aHbCKe, BbIJIOBJieHo B 

I'AaHhCKOM 3aJIHBe Ha 3ana.n; OT YCTbH bMCJibI O OJihille 

�eM ITOJIOBHHa �opeJieH. Tor'Aa KaK pbIOhl M3 HcTapHH 

H CBHOHa BbIJiaBJIHBaJIH B 3TOM pa.MoHe B 2-3 pa3a pe­

)K8. lfa BbITIYlJ18HHbIX B CBHOHe OOJI bille 40% BhIJIOBJie HHbIX 

pbIO rrpoHCXO'AHJIO 113 ye Tb.ff BHCJihl. MaKCHMaJibHhie MX 
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KOJUft.J:e C TB a H a6JIIO)l, a.JIM O ceH bIO l H 2-ro I"O,Il.a. 

90peJUI HaXO,IJ;.HJIH B peKM B Te"t.J:eHHe Bcero ro,n;a. :a

BHcJiy 1, B OCHOBHOM .H3 Bb!ITy�eHHbIX B CBMOHe j, B peKI1 

0ana,I1;HOro H Cpe.n,Hero TIOMOpb.R: ( B OCHOBHOM H3 .£c-

TapHH J a TaK)Ke 8)],HEH"t.J:Hble OCOOH Ha6JIIO,n;aJIHCb B pe-

Kax 3a npe.n,eJiaMH TIOJibllil1, YBeJIM"t{eH.He 3aXO)l,OB B pe­

K:V. H a6JIIO)l,ciJIO Cb Be CHOR. 

TiepeBo.n,: K.T.H. MapHylII Jiyi.:raK 
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