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During tho year-cycle of 1952 1.039 spocimens of sea-trout (Salmo trutta) and
19 specimens of Atlantic salmon wore examined when entering the mouth of the river
Vistula. The above number of examined fish amounted to 22.1% of the total number caught
in the Vistula estuary which in 1952 consisted of 4.795 specimens. Salmon formed only
2% of the total number of sea-trout. Every fish was detemined as to type (swmmer or
winter), by means of the relative weight of the gonads in accordance with earlier
described criteria (Berg, 1935; Kukucz, 1960, 1961; Nordquist, 1924; Zarnocki, 1936,
1952, 1952a, 1956, 1957, 1963). For this purpose 273 sca-trout and 1l salmon were opencd.
Only individuals showing distinct characters of the winter type worc determined on the
basis of externnl examination, which has bsen described proviously (S.Zurnecki, M.
Pigtok, 1954).

The results of the sea-trout investigations can be summarized as follows:-

Females

1.In the period frem Jonuary to May inclusive only 18 females were oxanmined,
because at that time the catches of sea-trout are always very poor. No specimen with
augmented gonnds was .found. The appearance and weight of tested ovaries were similar
to those of the fish entering the river in October and December, when the weight of tho
_ ovarios usually amounts to 0.3-0.4% of ths body weight, on an average.

2. In Junc 15 fcmales out of 19 which were opened showed o small but distinet
augnentation of the ovaries. The average weight of augmented gonads for 15 females was
1.47% of the body weight.

3. In July the weight of the ovaries of 32 famales was already 3.5% of tho body
weight. Only 2 femanles did not show a distinct augmentation.

4. In August the cugmentation contimues to increasc, amounting up to &% (in
one femnle).

5. In September two distinct groups occur in the mouth of the Vistula for the
first time in the year-cycle. In a group of 24 females the relative wicight of the
ovaries amounted to 9.5% of the body weight on an averago (attaining 15% even in some
femnles). In the second group of only 3 females, the gonads wero underdeveloped, which
proves that in September the first individuals of the winter-type run occur. These
relations were also observed in 1950 (Zarnecki, 1963).

6. In October of cvery year the peak of the run entering the estuary of the
Vistula is noted. In 1952, 789 females werc examined. All of them were opened for
sex determinmation. The ovaries, which were undeveloped, as the relative weight for
39 females only ocmounted to 0.29% showed that we wore dealing with the winter
population. Among them no fomale of the summer type was found.

7. December. - 37 femnles werc oxamined, and all of them belonged to the
winter type.

Males

8. Janmuary-May. - In this period only 7 males were caught showing undeveloped
gonads. )

9. June. - The first male with augmented testes was recorded.

lo. July. - Further growth of gonads was observed in 6 males. In August no sea-
trout males were caught.

11. September. - All the 16 males eoxamined showed more developed gonads, their
relative woight smounting to 4.41% of the body weight on an average.
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12. October. - Out of 7 males, 4 weroe nearly matﬁre_whereus 3
ropresented the first arriving individuals of the winter-type population.

13. November. - In this month the run of the winter population attains
its peak as observed every year. Only 1 male out of 37 represented the summer typo.
The remainder belonged to the winter typs.

14. Dececmber. - 9 males of the winter type were observed.

The facts descrlbed above can be summarlzed as follous

a) During January to May (incl.) in 1952 no sea-trout with augmented
gonads were found in the estuary of the Vistula.

b) The first individuals of both sexes with slightly onlarged gonads
were met with in the mcnth of June.

¢) From July to September (incl.) a further growth of the gonnds was
noted. The last specimens with well-developed gonads were, as o rule, noted in
October. Single laggards of sea-trout with large gonads could be found in November
of Docember but only exceptionally (Figures 1 and 2).

d) In Septembor the first 1nd1v1duals with undeveloped gonads occur in
the mouth of the Vistulas  In October they Surpass in number the individuals with
ripening gonnds: In November and December sea-trout with undeveloped gonads enter,
as o rule, the Vistula River in great numbers:

o) The facts presentcd under 1. to 4: above relatlng to the year-cycls
in 1952 indicate that the distribution in time of the swmmer type and the winter-
type run, is as follows:-

(1) ‘the sumer-type run begins, according to the size of the
gonads, in June and ends,aa a rule, in October (Figure 3),

(ii) the wintcr-type run begins in Scptember and lasts until
December. Tho undeveloped specimens caught in the subsequent
winter months moy belong either to the winter typo which is
characterized by undeveloped gonads or to the summer type
comprising fish with retarded sexual development.

In this period of the year (January-lby) it is not possible
to distinguish the seasonal forms by means of the relative
size of the gonads.

(iii) No difference betweon males and femalces as to the time of
entering the Vistula River, was observed in the 1952 year-
cycle.

The results of the salmon investigations are presented in Table 2. Out of
19 specimens 12 were fomales and 7 wore males. 18 of these showed summer-type
charactor and only 1 female belonging to the winter type. During recent yecars the
rapid decrease in the number of winter salmon in the Vistula has been observed. The
occurrence of only 1 female is in good agreement therewith. The spawning grounds
of the winter salmon are situated in the rivers Skawa and Sola falling into the
Vistula above Krakdow, where the water pollution is greater. Furthermore, the dams in
tho region of Krakdw have no adequate fish passes.

In 1952 Atlantic salmon amounted to only about 2% of the total number of
sea-trout.

Sumer soalmon evidently entered the Vistula River during the period July-
August-September, whereas the only winter fceomnle was caught in October.
Those few data do not disagreo with the immigration pattern of the seasonal forms
of sea-trout in the Vistula Basin (Zarnecki, 1956, 1963).

It has been found by means of calculations, based on the total catch of
sea~trout in 1962, that the relation between the summer and the winter type is as
20:80.

In the case of the salmon this relation is revorsed owing to the nearly
total absence of the winter type, which recently 1ost the access to its spawning
places in the Uppor Vistula.
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Figure 2. Weight of testicles
in percentage of the total 6
bedy weight.
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Figure 3. Number of fish bélonging to the
summer-type of sea-trout entering the Vistula
River in the various months of 1952.




Table 1.

Sea~Trout,
entering the River Vistula in 1952,

Date Gonads Date Gonads
Coll. of Weight Length in per- Coll. of Weight Iength in
No. cap~ in kg in cm cent of No, cap~ inkg in em percent
ture bedy ture of body
weight weight
Small gonads - Winter group glﬁgg %g ;:g %5 g:ig
Femal es 3482 19 L2 71 1.67
Jen _ 3§06 22 g;g 89 1;6ﬁ
" 3507 2 . 77 13
2893 15 L.1 70 0.05 X
2005 17 6., 79 o8 32 B 60 75 1:50
2906 17 3.0 65 0,32 ; Males
2907 17 L.8 78 1.54 June :
2913 18 .8 7k 0.42 3431 1L 5.5 76 L5
2927 23 1.8 56 0.06
2929 23 L.8 78 1.54 Small gonads - Winter group
‘ Males Females
.J_a_._n_; June
Q@ T a1 s 0o oww SE s 0,71
291y 18 1.7 88 0439 3478 18 L.O 69 0.50
2930 23 5.2 71 0.04 3534 28 Loy 70 0.57
3535 . 28 3.7 63 0.27
Females Males
March . June
3018 17 5.8 76 0.51 3512 27 9.1 89 0.33
3019 17 5.8 76 0.69 3513 27 7.1 17 0.49
3020 17 Le3 73 0.57 3533 28 Ly 68 0,45
3021 17 L3 73 0.80
3023 17 3.5 71 0.28 Augmented gonads - Summer group
309 19 3.2 66 0.63 Femal
3050 19 3.8 71 0.39 July ~=TEoe8 :
3064 20 3.3 71 0.30 3637 22 5.5 75 2.73
3663 23 5.6 78 1.33
. March _ 3665 23 5.3 75 5.1
3053 19 5,5 76 0.L5 3666 23 L.5 69 3.11
@ 308 20 2.3 58 o3 3667 23 oi 87 3.19
3081 29 Be5. 93 0.24 3668 23 6.0 80 2,05
3670 23 5.0 76 2.67
Males 3671 23 6.0 76 2,92
Apr. 3672 23 6.1 78 3.68
3100 5 L.2 75 0.05 3673 23 6.0 74 3.75
3674 23 5.5 76 L.09
Females 3693 24 6.0 79 1.67
- May 3704 2l 5.7 76 5.26
3333 12 2.7 67 0.19 3705 2L 5.1 73 5.05
3340 22 Lok 72 0,45 3706 2L 9.1 95 3425
3707 2l L.3 73 L.12
Augmented gonads ~ Summer group 3708 2l L.9 h 4.08
Femal es 3731 25 5.2 80 3.37
June 3732 25 3.6 N 1.39
3391 N h,O 69 1.00 3733 25 11,0 96 2.55
3413 13 3.6 65 0.97 3734 25 5.9 7h L.87
3415 13 5.1 L 1.37 3735 25 5.6 77 3.93
3430 1, L.8 73 2.68 3736 25 5.8 75 3,62
3438 15 943 ok 1.94 3739 25 8.8 90 2,27
39 15 8,0 88 1.50 3700 25 5.7 76 L7k
3o 15 5,3 74 1Ll 371 25 5.8 74 L7l
31 15 5.2 N 1.52 3754 25 5.2 7h 3.75
346L 17 5el 73 1.49 3755 25 562 74 3.05
3761 25  12.4 100 2.90



Table 1 (continued)

Date Gonads Date , . Gonads in
Coll. of Weight Length in Coll. of Weight ILength percent of
~ No. cop~ inkg in e  percent No. cap- inkg in cm body weight
ture of body ture
weight
Augmented gonads - Summer group 386L 11 6.1 82 . 6,56
; Males 3880 17 5.9 85 L2k
Jul 3875 16 3.2 61 La92
=7 | 3869 15 2.7 60 L.69
3669 23 7.9 89 1.90 3886 19 10,0 96 6.50
3730 25 L.9 72 1.21 3906 22 12,5 106 5.60
3738 25 8.6 97 0.93 3910 23 16.0 110 L.69
3753 27 Tokt 85 - 1.35 3973 30 2.5 60 784
Small gonads = Winter group 397k 30 2.4 59 6.25
- Males Small gonads = Winter group
July . Females
35L5 2 5.4 74 0.56 Sept. -
3752 27 3.8 66 0.13 3905 22 L3 67 0.50
3915 23 3.8 79 0.91
Auvgnmented gonads = Summer group
Females 3972 30 2.7 60 0.55
Aug. Augmented gonads =  Summer group
377k 3 9.8 97 3.65 . Females-
3775 3 10.1 95 1.82 Oct. -
3776 3 L.0 69 2.75 3985 3 5.2 81 13.93
3811 12 8.5 86 Lal2 3991 3 2.8 60 8.77
3823 27 3.9 69 8.21 3992 3 3.6 67 12.50
382l 27 430 71 1.25 L4003 i 2i5 59 7439
3825 27 747 91 L:63 ﬁoog ~ t z,m, 58 9.L3;
S : 00 .8 69 L.11
 Septs L Loo& b 3.8 67 5.17
3828 1 310 61 3433 11008 L 2.3 57 2.59
3830 1 513 81 11.94 L036 8 3.0 63 12,79
3837 2 10.0 95 6,00 w7l 10 b5 66 12,22
3838 2 7.2 8l 8.13 Lo72 10 2.2 57 13.33
3839 2 7.6 88 11.39 Lo73 10 2.7 61 11.85
38L0 2 5.9 87 10.08 4269 22 3.0 62 5.76
38L42 2 5.7 77 9.12 Mo,
3843 2 2.2 55  13.63 Oct. les
3849 L 2.9 59 6.85 4,002 L 3.0 61 7.21
3850 L 2.8 60 3.83 1,007 L 2.4 5 6.15
3865 11 6.6 86 . 5.66 Loiy - 6 3.6 66 5.75
3866 11 8.9 85 10.95 Lh297 23 2.0 61 39.66
3868 15 4.1 80 L.61 .
3870 15 2,8 59 8.77 Small gonads = Winter group
3872 15 . 2.8 60 - 9462 Females
3873 15 3.0 60 11,00 Oct. -
3876 16 Lo 67 12,50 3980 2 L.8 77 0.3}
3877 16 5.2 78 1).33 3988 3 5.0 70 0.20
3882 17 - L6 70 14.99 3989 3 L.3 68 0.12
3881 17 2.5 69 $11.13 3990 3 3.7 62 0.27
3887 19 L.l 73 17.68 1,020 7 3.5 6), 0.29
3888 19 Lhe7 - 67 8.09 4021 7 3.0 6l 0.33
3966 29 8.0 80 9.38 1,037 8 L7 68 0.52
3971 30 L.0 69 13.75 ﬁ038 8 5.7 78 0.96
Ma. 058 10 5.0 71 0.30
Sept. Les L7k 10 3.0 63 0.33
3829 1 3.6 63 1.38 LO75 10 3.8 66 0.26
3841 2 11.0 96 3.50 4,076 10 2.8 59 0.71
38l 3 6.3 85 2.5 4077 10 3.0 65 0.50
3845 3 6.5 81 11,00 4105 11 2.8 63 0.36
;ghg i ;.g gh 3.91 4106 11 3.3 6L 0,30
. 2 1.89 10 11 .
3860 10 8.5 88 2.06 k1o 3+0 8L 0.30



Table 1 (continued)
Coll. Date of VWeight Length Conads,% CAl1l., Date of Weight Lenght Gonads

No. capture in kg in cm of body . Ngst capture in kg inen % of body
Small gonads - Winter group i 80 Small gonads - Winter group  "C 800
- Females Females
4133 14 3.4 65 0.29 4365 28 3.8 66 0.39
4134 14 4.5 69 0.22 4366 28 3.2 63 0.31
4136 14 4.6 68 0.33 4378 28 6.3 78 0.32
4136 14 4.3 66 0.23 4379 28 6,1 T4 0.25
4140 16 4.6 69 0.33 4398 29 2.0 59 0.49
4141 16 2.9 61 0.17 4406 30 2.8 58 0.35
4142 16 3.5 64 0.43 4407 30 _ 3.0 71 0.33%
4143 16 3.4 62 0.29. 441o 30 4.0 67 0.25
4148 16 2.9 63 0.17 4411 30 4.0 66 0.26
4214 19 5.9 75 0.25 4413 30 4.0 14 0.49
4215 19 2.8 61 0.36 4418 31 4.6 69 0.32
4216 19 3.9 67 0.26 4420 3] 3.0 66 0.33..
4217 19 3.4 65 0.29 4421 31 4.0 To 0.25
4229 20 2.0 59 0.49 4422 31 4.0 69 0.37
4230 20 2.0 6o 0.48 4424 31 4.1 69 0.24
4231 20 2.0 56 0.50 4425 31 4.0 68 0.38
4232 20 2.0 6o 0.49 4426 31 4.8 72 0.31
4244 21 9.8 86 0.20 4427 31 3.9 65 0.26
4252 21 2.7 59 0.37 4429 31 4.0 66 0.25
4253 21 2.0 55 0.50 2430 31 4.4 68 0.34
4266 22 4.0 68 0.37 4431 31 2.5 63 o.4o
4267 22 4.0 68 0.37 4432 31 3.8 66 0.26
4268 22 2.5 58 - 0,40 4433 31 3.4 65 0.43%
4277 22 9.0 84 0.55 .
4278 22 6.0 78 0.49 ooy, 2ies
4219 22 2.1 29 08 46 6 9.0 86 0.22
4308 23 2.0 6o 0.24 - :
4309 0% 5.0 59 0.25 4412 30 f.o 72 0.12
4318 23 5.6 59 0.58 4428 31 4,8 69 o.lo
4361 27 4.0 To 0,25
4362 27 3.5 67 0.43
4363 27 2.0 62 0.72
4364 28 4.2 68 0.24
Table 2, Salmon entering the River Vistula in 1952
Coll, Date of Place of Veight Total Weight of gonads
No. capture capture in kg length in g in %
in cm
Females
July
3580 7 Tczew 9.5 94
3625 22 Mikoszewo 12.0 loo
3629 22 Tczew 12.0 105
Aug, ‘
3814 21 Mokoszewo 9.5 94
Sept. .
3848 4 Tezew 7.0 88 590 8.37
3861 lo Teczew 9.1 97 320 3.52
3879 17 Mikoszewo 7.7 87 - -
3884 18 Teczew 1o.5 loo 8oo 7.62
3963 27 Tczew 5.8 83 675 11.54
3962 27 Mikoszewo 8.0 93 1250 15.62
Oct. :
3981 2 Teczew 9.0 95 1425 15.83
4169 17 Swibno 5.3 79 lo 0,02
Males
Apr,
3231 11 Swibno 3.6 73
July
3612 21 Tczew 12.5 125 e
3635 22 Tczew lo.0 loo 70
3644 23 Tczew 20,0 125
Sept.
3862 lo Tczew lo.5 585 5.57
2871 15 Tezew 15,0 720 4.50

3922 25 Tezow R 675 4.22



