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Biometric and ecological studies on the bleak, Alburnus alburnus (LINNAEUS)
(Pisces, Cyprinidae) from different bodies of water in Poland,
in connexion with the geographic variability of this species

[With 6 tables and 1 map]

The bleak, Alburnus alburnus (LINNAEUS), is a very common fish in Polish
waters. It is of no special significance in fish farming. But the better and more
economic is the management of water objects the greater is its significance
in the biocenosis of Polish waters. This fish, because of its small size, is available
as a food for some valuable predators (pike-perch). Fragmentary data on the
quantitative share of bleak in the composition of Polish ichthyofauna can be found
in the paper by ZDZIENNICKI (1935). The occurrence and stock density of the
bleak depending on the character of rivers is mentioned by PENczAK (1969).
KorDER (1967) says about the adaptation of the bleak in dam reservoirs;
|SKORA (1965) mentions the bleak as a food component of burbot; Kozikow-
SKA (1966) is interested in the horizontal distribution of the bleak in lake con-
ditions.

This paper on the biometrics of this fish from different bodies of water
in Poland compared with data from the neighbouring and more distant parts
of Europe is a contribution to learn about the differentiation of this species
population in the ecological and geographical aspect.

MATERIAL AND METHOD

The material was being compiled for a considerable long time (1954-1969).
Meristic and mensural characters in 1305 specimens from three ecologically
different types of the bodies of water (map 1), including 8 lakes, 7 rivers and
2 firths, were examined.

il hikgtTCimeo-
(. Polskicj Akademii Hauk



374 M. Gasowska 2

The majority of lakes are eutrophic but in various stages of eutrophy.
The data on the lake characteristics are illustrated in Tab. 1. The surface of
lakes and their depth are cited after the Catalogue of Polish Lakes (KONDRA-
CKI, 1954). The characteristics of Wdzydze Lake are based on the data publish-
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Map 1. Localities at which samples of the bleak Alburnus alburnus (LINNAEUS) were taken
in Poland. 1 — Wista River at Kazimierz, 2 — Warta River at Poznan, 3 — Trzebiocha
stream, 4 — San River at Dwerniczek, Smolnik, Przemy§l, 5 — Solinka River, 6 — Wetlina
River, 7 — Muszynka River; 8 — Lichen Lake, 9 — Wdzydze Lake, 10 — Seksty Lake,
11 — Mikolajskie Lake, 12 — Bimbinek Lake, 13 — Dgal Lake, 14 — Mamry Lake, 15 —

Harcza Lake; 16 — Firth of Vistula, 17 — Firth of Szczecin.

ed by PATALAS (1961). Lichen Lake is supplied since 1958 with hot water
drained off the power station, due to which the thermal conditions of Watelﬁ
increased considerably, in winter the temperature of water is never below 6°C
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8 Biometric and ecological studies on the bleak 375

The rivers are of lowland and submontane type. To the former belong:
Vistula (the surroundings of Kazimierz Dolny), Warta (the surroundings of
Poznan) and San (the samples come from three places — Dwerniczek, Posto-
16w, Przemysl). To the submontane type of rivers belong Solinka and Wetlina,

Table 1. Characteristics of lakes

‘ ! Depth in meters i i
{ Naao S.m fla:ce ep I T Llinologlcal Locality
; e maximum | mean ORATSOICE
b
! Basin of the War-
| Lichen 153.6 13.3 4.5 eutrophic ta River Konin
district
Mikolajskie 470.0 27.8 & * Masurian Lakeland
‘ Mragowo district
| I b /11 L (1 Lt SN
f !
| Bimbinek 7.5 18.0 3.6 v Masurian Lak.elal‘ld
: Wegorzewo district
Dargin 2773.0 35.0 - z Masurian Lakeland
Wegorzewo district
Masurian Lakeland
Dgal 93.9 18.8 - 52 A
8 [ Wegorzewo district
2 L ’ . Suwalskie Lakeland
Han 305.8 108.5 — ligotrophic
! a5 i3 g Suwalki district
|- B
] .
| Wdzydze i 818.8 68.0 19.6 eutrophic KaéngskleLal.{ela..nd
{ [ ] Koscierzyna district
- l

the first is a tributary of San River, and the second a tributary of Solinka.
The third river of this type is Muszynka, the tributary of Poprad River. Also,
to this type of rivers, belongs the stream Trzebiocha (5.5 km long), which
although on a lowland, drains the water off the moraine hill (SAKowICcZ 1961a)
to the Wda River (Vistula drainage), which flows into Wdzydze Lake. This
stream has on some part of its course a stony-gravel bottom and thermal condi-
tions for the zone in between the brown trout and the barbel (SAKowICzZ 1961b).

| In this part of the stream there are the natural spawning places of the lake

trout (Salmo trutta morpha lacustris) from Wdzydze Lake.

The firths are wide-spread and rather shallow bodies of water. Some time
ago they were parts of the gulfs of Baltie, but in the course of time, due to sea
waves and currents, they become cut off from these gulfs and now join the sea
only by narrow channels (WIKTOROWIE 1959). Therefore, the water in the firths
is to some extent saline. In the Firth of Szczecin the salinity is not very high and
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376 M. Gasowska 4

in the Firth of Vistula it is slightly higher. The surface of the Firth of Szczecin
is 90300 ha, mean depth 4.0 m, the surface of the Firth of Vistula — 81500
ha, mean depth 2.6 m.

The meristic and mensural characters have been examined exclusively
on material fixed in formalin. The two-years old and older specimens
with well developed gonads were taken into account. In counting the vertebrae
the first four ones (Weberian apparatus) were included and the urostyle was
treated as the component of the last vertebra. The biometrics and statistical
calculations were made according to PRAVDIN’s 1939 method because of the po-
ssibility of comparing own data with that of other authors using the same me-
thod.The head length was measured from the tip of the snout to the hind osseous
edge of the gill cover. In order to illustrate the differences in the mean values of

M,—M, . .
, according to this the

characters the formula was applied M, = ¥
My Mg

difference amounts to no less than 3.

MERISTIC CHARACTERS

Number of scales on the lateral line

The number of scales on the lateral line in 1305 specimens of the bleak
stays within the range 45-55(56), and most frequently 49-50. The range of
this character in all three types of the bodies of water is identical. However,
the arithmetic means, calculated out of statistical means separately for the
bleak from rivers, lakes and firths, point to some differentiation of this charac-
ter depending on the type of the body of water. In the bleak from lakes this
mean is 50.65 (with the exeeption of Lichen Lake, which is not typical — 49.77).
The bleak from rivers have a total mean 49.31, and of the firths — 48.82.

When discussing this character in the bleak of Polish lakes, itshould
be pointed out, that the number of scales in the bleak from Lichen Lake is
affected by the high temperature maintained there all the year. Therefore the |
number of its scales is smaller as compared with the bleak from other lakes. |
In Lichen Lake it is 46-53, M = 49.77, whereas in other lakes it is 48-55,
M = 50.65.

Comparing the latter with the data of MILINSKIy (1946) for the bleak
from Syamozero Lake (Karelska ASSR), where M = 51.42, and the data
of PETROV (1930) for Pskov Lake with M = 50.10, we can see that the bleak
in our lakes have an intermediate value. Despite the more southern locality
of our lakes as compared with those mentioned above the number of scales
is not decreasing.

As regards the southern European lakes (Balkan Peninsula) according
to DIMOVSKT et GRUPCE (1971a) the bleak of Prespa Lake and Doiran Lake have
a very high number of scales M = 53.95, whereas the bleak from Ohrid Lake
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b Biometric and ecological studies on the bleak 377

have M = 50.68. In this respect, the bleak from the latter does not differ
from the bleak from lakes of northern and central Europe.

As MANFREDI (1916) did not take this character into account for the bleak
of lakes of north Italy — Como and Maggiore — we have to limit the information
to general data of TORTONESE (1970) for both the bleak of lakes and rivers
(Tab. 2).

Discussing this character in the bleak from rivers, we can observe a conside-
rable differentiation in the number of scales depending on the type of river
and both climatic and geographical conditions (Tab. 2).

On our area the bleak from the Vistula River (middle course) have the
lowest mean value M = 48.08, and the bleak from the sub-Carpathian Mu-
szynka River have the highest mean M = 50.36. The difference between these
two sites is My = 8. The difference in the number of scales is due to their
formation in different climatic conditions of the habitat. Muszynka is a river
of submontane type (brown trout zone), 590 m above the sea level, and thus
in a more severe climate and a longer winter period than the Vistula, which
is a typical lowland river. The effect of the temperature of the environment
on the formation of scales on the lateral line has been known for a long time.
In a colder climate the number of scales usually increasses (VLADYKOV 1934:
107). Similarly, mean values of the bleak from the Trzebiocha stream (M =
50.58) and the mentioned Muszynka River (M = 50.36) can not be ommitted
in further analysis. This similarity is because in both cases the scales are formed
in similar environmental conditions, namely: morphology of the river-bed,
water current and thermal conditions. As regards the thermal conditions in
the Trzebiocha stream SAkowicz (1961b: 322) says ‘“Thermal conditions in
Trzebiocha are more approximate to those existing in the parts of rivers in
between the brown trout and barbel zone”. Furthermore, this bleak, which
among the river bleak, has the greatest number of scales on the lateral line,
gravitates towards the bleak from lakes. Some information about this similarity
is given by SAKowrcz (1961c: 370): “The bleak appears in this stream (Trze-
biocha) abundantly in late spring and at the beginning of summer. This phe-
nomenon is undoubtedly due to the reproduction of this species”. It is not
unlikely, that this is the population from the neighbouring Wdzydze Lake,
in which the bleak is characterised by M = 50.13. For lack of more definite
data on the biology of the bleak from the Trzebiocha stream, mentioned simi-
larity to the bleak from Wdzydze Lake may be explained by the fact that the
brood of bleak swim down stream to the lake before the formation of scales
on the body, which develop only under the conditions of lake habitat.

Also, we should discuss the mean number of scales in the bleak from sub-
Carpathian rivers: Solinka (M = 48.95) and Wetlina (M = 48.85) about
530 m above the sea level (basin of the San River), as opposed to the number
of scales in the bleak from the Muszynka R. (M = 50.36) near Krynica, about
590 m above the sea level. The smaller number of scales in bleak from the first
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Table 2. Meristic characters of the bleak Alburnus alburnus (LiNNAEUS) from the Poland

éi Locality and author N La}‘::;z’le line sc;}eﬁs: L [‘
1| Wisla at Kazimierz, author, 1970 100 (45) 46-50(51) 48.08 +0.11
2| Warta at Poznain, author, 1954 63 47-51 49.12 +0.04
3| Trzebiocha, author, 1959 50 (46) 47-53 (54) 50.58 +0.27
San at Dwerniczek, Smolnik,
+ Przemys$l, author, 1959-1966 161 47-52 49.21 +0.08
5| Solinka, author, 1966 43 (46) 4752 (53) 48.95 +0.22
6| Wetlina, author, 1966 33 |(45,46) 47-51 (52) 48.85 +0.26
7| Muszynka, author, 1968 47 47-54(55) 50.36 +0.27
8| Vydegda (USSR), Luka$, 1923 29 45-53 49.00 —
9| Kama (USSR), Kozmin, 1951 100 45-51 48.16 —
10| Ural (middle course), SAPOSNIKOVA, 1964 33 42-52 47.11 —
11| Ural (lower course), SAPOSNIKOVA, 1964 20 44-49 46.80 —
12| Ural (delta), PETROV, 1930} 52 43-49 45.90 +0.22
5 /13| Volga (delta) at Astrahan, author, 1959 13 46-48 47.00 © —
% |14 | Dnepr (BSSR), Zukov, 1965 49 45-52 47.96 +0.26
M 115 Zap. Dvina (BSSR), Zukov, 1965 49 46-53  48.30--0.34
16| Odra (CSR), OLiva et SAFRANEK, 1962 35 40-52 46.97 +0.50°
17| Laba (CSR), OLIvA et SAFRANEK, 1962 401 |(41,42) 43-52 47.38 +-0.10°
18| Danube (CSSR), OrLiva et SAFRANEK, 1962| 80 (41) 42-51 47.49 +0.26°
19| Tisa (USSR), Vladykov, 1931 15 |(47,48) 49-51 (52) 49.57 +0.35°
20| Timig, Rumania, BANARESGU, 1946 47 (45) 46-49 (51) — -
21 | Timig, author, 1962 12 46-51 47.60 —
| Danube R. basin (Iskir, Vit, Jantra)
Aegean S. basin (Marica, Vardar, Struma)
22| Si8kov, 1941 92 45-52(53) 48.46+0.13°
23| Marica (middle course), MimaiLova, 1963 58 |(43,45) 47-49(52) — —
24| Vardar, Dimovskl et GRUPCE, 1971a,b 100 |(42,43) 45-51 47.334-0.18
25| Struma, DIMOVSKI et GRrRUPCE, 1971a 100 [(36,37) 38-48 AL Te v |
N 26 Ticino, MANFREDI, 19162 100 — - — l
27! Lichen, author, 1966 100 47-53 (55) 49.77 +0.15
28| Wdzydze, author, 1958 52 (47) 4855 (56) 50.13 +-0.31
29| Seksty, author, 1964 100 47-55 50.85+0.18
30| Mikolajskie, author, 1968 70 48-55 51.0140.22 |
31| Bimbinek, author, 1954 32 48-53(54) 50.06 +-0.28
32| Dgal, author, 1957 43 48-55 51,72 +0.25
o | 33| Mamry, author, 1957-1968 150 47-55(56) 50.27 +-0.14
s | 34| Haneza, author, 1961 120 48-53 50.53 +0.12
=135 Syamozero (Karelska ASSR), MILINSKIT 1941| 54 |(44,46) 47-53(55) 51.42+0.16
36| Pskov (USSR), PeTrOV, 1930 50 46-55 50.10 +-0.22
37| Ohrid, Dimovskr et GRUPCE, 1971a 100 (47) 48-55 50.68 S5
38| Prespa, DimovskI et GRUPCE, 1971a 100 (47) 48-59(60) 53.95 i
49| Doiran, Dimovsk1 et GRUPCE, 1971b, a b | 100 47-56(57) 50.8210.21
40| Como, MANFREDI, 19162 100 — — =
41| Maggiore, MANFREDI, 19162 100 - - =
= 42| Zalew Wiélany, author, 1963 41 47-53 49.1540.23
£ 43| Zalew Szczecciniski, author, 1958 | 100 46-52  48.50+0.16

1 Alburnus alburnus charusini HERZENSTEIN; * Alburnus alborella (FILIPPI) A. a. alborella (F1L.)

according to TORTONESE, 1970;
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7 Biometric and ecological studies on the bleak

in comparison with that of the other countries

Dorsal fin branched rays Anal fin branched rays
Range M Range M+m
7-9 8.00 16-21 18.05 +0.12
8-8 8.00 16-19 17.50 +0.01
7-8 (9) 7.92 15-19 (20) 17.3440.15
(7) 8-9 8.04 (15) 16-21 17.88 +0.19
7-8 (9) 7.96 15-20 (21) 18.06 +0.19
7-9 8.00 (16) 17-20 18.334+0.16
(7) 8-9 8.10 15-20 17.84 +0.18
= = 15-18 (19) 17.00 -
7-10 8.18 17-21 18.55 +0.10
7-9 8.10 15-20 17.82 " —
8-8 8.00 15-21 17.95 —
7-9 7.91 14-18 16.40 —
7-8 7.85 16-19 17.46
7-9 8.17 15-20 17.47 +0.11
7-8 7.98 16-18 17.24 +0.09
7-9 8.00 16-19 (20) 17.34 +0.183
7-9 7.91 14-20 17.22 +0.05°
7-9 7.92 14-18 (19) 16.28 +0.103
8-9 8.1% 16-19 1771 -0,16%
7-9 — (15) 16-19 (20) — -
=+ = 17-19 17.67 -
7-9 8.00 14-19 16.72 4-0.09°
7-9 - 15-18 16.00 -
7-8 (9) 7.94 14-17 (19) 15.21 £0.09
7-8 7.91 14-17 15.28 -
7-9 7.91 12-17 16.70 —
7-8 (9) 7.98 15-20 17.11 +£0.11
8-9 8.04 16-19 17.50 +0.15
7-8 (9) 7.97 16-20 17.75 +£0.21
8-8 (9) 8.01 16-21 17.55 +0.08
7-8 (9) 7.95 15-19 17.37 +0.16
7-8 (9) 7.93 (15) 16-19 (20) 17.30+0.14
7-9 7.98 15-19 (20) 17.07 +0.07
(7) 8-8 (9) 8.00 (15) 16-19 (20) 17.22 +0.09
7-9 8.00 15-22 18.04 +0.16
7-9 7.91 14-20 16.80 +0.15
7-8 7.97 12-15 13.23 —
(7) 8-9 (10)8.05 12-15 13.06 —
7-9 8.07 14-17 15.29 +0.06
(6) 7-9 7.90 12-16 13.93 —
6-9 8.30 13-17 15.33 —
7-9 8.05 16-19 17.27 40.15
7-8 7.95 15-20 17.16 +0.09
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380 M. Gasowska
ctd. table 2
No. Gill rakers N Vertebrae
Range M +m Range M4+m
1| (16) 17-22 (23,24) 19.12 4-0.15 49 41-44 42.29+0.10
2 18-21 19.28 4+-0.14 563 41-44 42.26 +0.12
3| (17) 18-23 19.94 +0.18 50 41-44 (45) 42.444-0.11
4 15621 18.76 +-0.11 51 42-44 42.63 +0.18
5| (17) 18-22 19.64 +0.18 30 (41) 42-43 (44) 42.704+0.12
6| (17) 18-21 19.29 +0.18 30 41-43 42.134+0.21
i 4 17-23 18.87 +0.17 47 41-44 42.7940.12
8 17-22 18.60 — - — - —
9 19-25 21.09 — 100 44-48 45.68 —
10 20-29 24.41 — — 41-45 42.20 —
i} 22-28 25.10 — 20 40-43 42.00 —
12 — — — — 38-42 — —
18 19-24 22.00 — 13 40-43 41.70 —
14 17-22 19.24 +0.19 — — — —
15 17-22 20.08 +-0.26 49 41-44 42.14 +0.11
16 - — - — - — —
17 — — — — - - -
18 — — - — — — —
19 . 1800 = e (40) 41-41 b 41
20 = 2 b 2 MDA (ABY S ' | =
21 20-23 21.60 — 8 42-43 42.62 —
22 18-21 19.18 +-0.213 - - - -
23 | (19) 20-22 - — 58 3641 40.00 —
24 | (18) 19-23 20.78 +0.11 100 37-41 39.12 +0.10
25| (18) 19-23 (24) 21.02 — 2 i TS
26| (15) 16-21 (22) 18.61 — 100 36-39 St =
27 18-24 20.184+0.12 50 41-43 41.94 4+0.16
28 18-23 (24) 20.54 4+0.19 30 41-44 42.57 +0.16
29 17-20 (22) 18.64 +0.16 36 42-44 42.67+0.19
30 17-21 19.23 4+0.10 51 41-44 42.73 +0.13
31| (16) 17-21 (22) 19.204+0.23 30 42-44 42.70 4+-0.21
32 17-22 18.954+0.19 30 42-43 (44) 42.73 +-0.20
23 16-22 18.894-0.13 110 41-44 42.77 +0.07
34 15-21 18.714+0.13 52 4244 42.73+0.13
35 16-21 18,76 25 41-44 42.20+0.17
36 — - — - 42-46 — —
37| (17) 18-22 19.92 - — - — —
38 3090 88) | 336 s = FRL G
39 20-25 (26) 22.568 +0.11 100 39-42 39.78 +-0.90
40 16-22 (23) 18.77 — 100 37-40 38.69 —
41 16-23 19.43 — 100 (36) 37-40 38.60 —
42 18-23 20.10+0.23 25 42-43 (44) 42.48 +-0.25
43 16-22 (23) 19.55 +0.14 50 41-44 42.62 +-0.19
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9 Biometric and ecological studies on the bleak 381

two rivers should be partly explained by the thermal and climatic conditions.
According to SCHMUCK (1959: 137): “In Carpathians the sums of insolation
increase from the west to the east. And when it is 57.5 keal near Cieszyn, it
is 60 at Krynica. More to the east it can be 62.5 keal and more. This is an area
with the highest insolation sums in Poland, and covers the entire San River
drainage”. The summer there is longer, and the winter slightly shorter as compa-
red with the region of the Muszynka River.

Thanks to several papers, which take into account the meristic characters
of the bleak from rivers of a different geographical localities, the relation bet-
ween the number of scales and the thermal factor can be thoroughly examined
as regards first of all the changes in the direction north-south. The bleak from
the locality farthest to the north (Vyéegda River) presents high mean value
of the scales in the lateral line, M = 49.00 (LUKAS 1923, quoted after KozMIN
1951). In the southern direction this value diminishe gradully. The bleak from
the Kama River (Volga tributary) has M = 48.16, then in the middle course
of the Ural River it has M = 47.11 and in the lower Ural R. still less — M = 46.80
(SAPOXNIKOVA 1964). These data point to the regular variability of this character
as related to the thermal factor.

Examining this character on the basis of data concerning the bleak from
central Europe, including Poland, Byelorussian SSR, Ukrainian SSR, Czecho-
slovakia and Rumania (Tab. 2), we observe some disturbance in the dimi-
nishing of the number of scales in direction from north to south. The total
mean for our rivers M = 49.25 is higher than that for the bleak from the Vy-
¢egda River, where M = 49.00. The bleak from Byelorussia has on the average
less scales than the bleak from Polish rivers, although the climate of Byelorus-
sian SSR is slightly colder, more continental. The data for Czechoslovakia and
Rumania — areas situated south of Poland and Byelorussia — confirm the
diminishing of scales depending on the warming up of the climate.

Observing this character further to the south we have the following data
for Bulgaria (Si§kov, 1941) for the bleak from the rivers: Marica, Vardar,
Struma (Aegean Sea drainage) and rivers: Iskar, Vit, Ogosta and Jantra (sou-
thern tributaries of the Danube) M = 48.46 scales at the range 45-53. But
these data belong to two different drainages. The author does not give the
number of the vertebrae of the bleak, which leaves it open for discussion whether
this material can be identified with the typical form. More detail data concer-
ning the bleak from the Balkan Peninsula are found in a paper by MIHAILOVA,
1963. She found the range of scales as 47-50 for the bleak from the middle
course of Marica R., and gave also the number of vertebrae (38) 40 (41). Without
taking the latter into account she says that the examined specimens belong
to the typical form, which however, is characterised by a higher range of ver-
tebrae, namely 42-44(45).

BERG (1949: 748), who takes into consideration a smaller number of scales
on the lateral line and a smaller number of vertebrae says: “In the rivers Marica,
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382 M. Gasowska 10

Struma, Vardar, Penne, falling into the Aegean Sea, the bleak is represented
by the subspecies macedonicus KARAMAN 1929, and not by the typical form?”.
To what extent this is true we shall probably learn from the further detail
studies on the bleak of the Balkan Peninsula initiated by DIMOVSKI et GRUPCE
(1971).

The data in Tab. 2 show that the bleak from lakes has a greater number
of scales on the lateral line as compared with the bleak from rivers. This is
also pointed out by DIMOVSKI et GRUPCE (1971a: 74) as regards the bleak
from the Balkan Peninsula. The following data illustrate this point. The bleak
from Syamozero Lake (Karelian ASSR) has on the average 51.42 scales, whe-
reas the bleak from the Vycegda R. (USSR), which is more or less on the same
geographic latitude, has on the average only 49.00 scales. In Poland, on two
localities of the same latitude the bleak from Wdzydze Lake has on the average
about 50.13 scales on the lateral line, whereas the bleak from the Warta River —
49.12. On the Balkan Peninsula the bleak from Doiran Lake has the mean
50.82 scales, whereas from the Vardar River — 47.33 only.

The effect of higher temperature on the diminishing number of lateral
line scales in direction from north to south is not confirmed by any example
of the bleak from Prespa Lake and Doiran Lake on the Balkan Peninsula.

The bleak in our firths has the lowest number of scales as compared with
the bleak of our lakes and rivers. In both these bodies of water the range is
approximate to the data for rivers. In these bodies of water the effect of war-
mer climate in the Firth of Szczecin on the dimishing number of scales is ob-
served.

Vertebrae

The number of vertebrae of 774 specimens from rivers, lakes and firths stays
within the range 41-44(45). This may slightly differ due to the thermal and
ecological conditions of the habitat.

The untypical Lichen Lake confirms the well known thesis (JORDAN, 1893;
Husss, 1922; VLADYKOV, 1934; TANING, 1950; ORSKA, 1957; SAPOSNIKOVA,
1964 and others) about the diminishing number of vertebrae depending on rises
of temperature of the habitat. In Lichen Lake the mean number of vertebrae
decrease to 41.94, whereas in typical lakes the mean values are within 42.57-
42.77 vertebrae (Tab. 2). In the mentioned lake the number of vertebrae in the
bream (GAsowskA, 1968) was also smaller. The effect of the thermal factor
on the number of vertebrae may be confirmed by the data from two Polish
rivers with different climatic conditions, i.e. the Sub-Carpathian Muszynka River
with the bleak having the mean number of vertebrae 42.79 and the lowland
Warta River with the mean number 42.26 and the submontane Wetlina River
with a very similar mean number — 42.13. The specific character of the latter
river has been discussed in the chapter devoted to scales.
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b 1 1 Biometric and ecological studies on the bleak 383

A similar character of changes in the number of vertebrae in bleak is re-
corded for other areas where it occurs. These changes affected by the climate
are confirmed by the data of SAPOSNIKOVA 1964 for the typical form of the bleak
from the Ural River.

For the bleak from the middle course of this river the recorded range is
41-45, mean value 42.20 vertebrae, whereas for the bleak from the lower course
the range is 40-43, mean value 42.00. But for the bleak from the delta of Ural,
PETROV (1930) recorded an even smaller number of vertebrae and therefore
identifies this bleak as Alburnus alburnus charusini HERZENSTEIN. A charac-
teristic deviation from the number of vertebrae of the typical form is observed
in the case of the bleak from the Kama River (range 44-48, mean value 45.68),
and therefore its position in the systematics should be revised.

A differentiation in the number of vertebrae due to the ecological back-
ground is observed when comparing the data for the bleak of our rivers and
lakes. In the case of rivers 41 vertebrae are more frequently recorded (7°/,
of examined specimens), whereas in lakes only 0.68°/,. This is the reason why
the total mean value calculated for the bleak from rivers is slightly lower than
for the bleak from lakes. In the first case it is 42.46, and in the second — 42.71.
These calculations do not include Licheri Lake; high temperature of water
caused the diminishing of the number of vertebrae to the mean value 41.94
at a range 40-43 (Tab. 2). A similar phenomenon is recorded for south European
area. DIMOVSKI et GRUPCE (1971b) found for the bleak from the Vardar River
M = 39.12 and the range 37-41, and for the bleak from Doiran Lake M — 39.78
and the range 39-42. This differentiation is even more visible in the case
of A.a.alborella from the Ticino River as compared with the bleak from Como
and Maggiore Lakes in the North Ttaly. MANFREDI (1916), who examined
100 specimens on each locality, provides the following data: Ticino River
M = 37.34, range 36-39; Como Lake M — 38,69, range 37-40: Maggiore Lake
M = 38.10, range (36)37-40 vertebrae.

Anal fin

The number of soft rays in the anal fin in the bleak from Poland is (14)15-21
and is such as for the typical form. The mean values calculated for different
types of the bodies of water do not differ much among themselves. The gre-
atest mean value is that of the bleak from the rivers — 17.86, in the bleak
from the lakes it is — 17.36, and the lowest mean value — 17.22 is recorded
for the bleak from firths. It should be pointed out that the bleak from the
untypical Licheri Lake have a slightly smaller number of soft rays as compa-
red with the majority of our lakes.

We have tried to analyze the variability of this character in connection
with the differentiation of the climate and geographic position of the bodies
of water. Taking into consideration the data concerned the nominal form in
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the East Europe in direction from the North to the South we do not state the
close interdependance between the increase of the temperature and diminish-
ing of the number of branched rays in the anal fin. The bleak from the Vy-
¢egda River, which is situated most of the North, is characterised by M =
17.00 (LUxkAS, 1923 cited after MILINSKLJ, 1946). The bleak from the middle
course of the Ural River shows M = 17.32 and that from the lower course
shows M = 17.95 (SAPOSNIKOVA, 1964). The bleak from the delta of Volga
R. (National Park at Astrahan)is characterised by M = 17.46. Just in the delta
of Ural River the number of branched rays become clear smaller — M = 16.40.
This form combines the lower number of branched rays as well as the lo-
wer number of vertebrae (range 38-42) in comparison with the nominal form
and is classified as Alburnus alburnus charusini HERZENSTEIN by PETROV,
1930. &

The values of this character in the bleak from the Kama River is of spe-
cial interest. (Kama R. is situated between geographical position of the Vycegda
R. and Ural R.). Namely the bleak of the Kama River is characterised by high
number of branched rays (M = 18.55), and also by the high number of ver-
tebrae (M = 45.00). :

Comparing the data concerning this character in the bleak from the Middle
Europe (Poland and neighbouring countries — Byelorussia and Czechoslo-
vakia) we have found that the mean value of branched rays in the bleak from
the Polish rivers is higher than in that from the rivers of Byelorussia, which
climate is rather colder. In Czechoslovakia, which is situated south of Poland,
we observe the diminishing number of branched rays (Tab. 2). The remarkable
diminishing shows the bleak from the Danube River (territory of Slovakia),
this fish is characterised by M = 16.28 (Oliva et SAFRANEK, 1962).

The way of the variation of this character in the bleak from the Middle-
-South Europe is based on the data obtained from the bleak of the tributa-
ries of Danube: Tissa River, USSR (La Russie Sous-Carpathique, VLADYKOV,
1931) and the Timis River (Rumania, BANARESQU, 1946 and the author 1969).
As it can be seen from the Tab. 2 the number of branched rays in the bleak from
these rivers is typical to that of the nominal form. The data of S0V (1941)
concerning the bleak from the territory of Bulgaria shows smaller mean value
M = 16.72. These data however concern the bleak from two different basins,
that of south tributaries of the Danube (Vit, Jantra, Ogosta) and the rivers
of the Aegean Sea basin (Marica, Vardar, Struma). In this case it is most pro-
bably that Si§kov (1941) had investigated the bleak belonging to two different
forms. The investigation of the other authors indicate that the bleak from the
rivers discharging their waters to the Aegean Sea are characterised by the smal-
ler number of branched rays in the anal fin. In the bleak from the Marica Ri-
ver MIHATLOVA (1963) stated for this character M = 16.00 and DIMoVSKI et GRUP-
CE (1971a) noted in the bleak from Vardar River M = 15.21 and for the bleak
from Struma R. M = 15.28. STEPHANIDIS (1950) stated in the bleak from the
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Pinios River (Greece, Thessaly) the range 14-16(17 ) and eclassifies this bleak
as Alburnus alburnus thessalicus.

The diminishing number of branched rays in the anal fin was also found
in the bleak from the lakes of the Balkan Peninsula as well. According to DIMovV-
SKI et GRUPCE (1971a) the number of branched rays ranges from 12-17 in
the bleak from Ohrid Lake, Prespa Lake and Doiran Lake, Tab. 2.

From Italy only the data of MANFREDI (1916) concerning Alburnus al-
borella (F1LIPPI) from Como Lake, Maggiore Lake and Ticino River were available.
This author found the number of rays ranging 1520, when counting together
rigid and branched rays. However the real range should be 12-17, because
three rays represents the rigid ones. This last range of branched rays is in agree-
ment with the data of TORTONESE (1970), who characterises the bleak from
the North Italy by the formula IIT 13-17 rays in the anal fin, and classifies
it as Alburnus alburnus alborella FILIPPI.

Referring to the differentiation of this character according to the eco-
logical specifity of various type of the bodies of water, stated in Poland, we
shall discuss this fact on the data from other countries. On the Balkan Penin-
sula, the data of MIHAILOVA (1963) for the bleak originating from the Marica
R. and that of DIMOVSKI et GRUPCE (1971a) from Vardar R. and Struma R.,
show a definitly greater number of branched rays in the anal fin as compared
with the bleak from Ohrid Lake and Prespa Lake. The only exception is the
bleak from Doiran Lake, which has as many soft rays as the bleak from the
mentioned above rivers (Tab. 2). Looking for further examples it is worth
stressing the data of MANFREDI (1916), who examined from this point of view
the bleak from the Ticino River and Como Lake and Maggiore Lake in North
Ttaly. According to the correction discused above, the bleak from the Ticino
River has the mean value 15.15 of branched rays, from Maggiore Lake —
15.33, and from Como Lake — 13.93. The number of these rays in the bleak
from the Ticino River is considerably greater than in the bleak from Como
Lake. But the data from the Ticino River and Maggiore Lake are almost iden-
tical. The Ticino River, which flows out of Maggiore Lake, is one water system
with the lake. And therefore, the population of these two bodies of water may
be the offspring of one population and have not differentiated yet under
the effect of variable environmental factors.

The number of soft rays in the anal fin is closely correlated with the number
of vertebrae. Both this characters in the bleak change parallel one to another,
depending on geographical locality and climate. Together they are the grounds
to identify the subspecific forms (the delta of Ural River, Balkan Peninsula,
North Ttaly.).

Within the nominal form, characterized the best by the number of ver-
tebrae, (on the average about 42.00) this character slightly varies, which can
be seen even in the data of SAPOSNIKOVA (1964) on the bleak from the middle
and lower course of the Ural River, and in the data on the bleak from the delta
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of Volga (National Park at Astrahan). In the cited examples the number of
soft rays in the anal fin is not much different from the mean value for the no-
minal form, although the number of vertebrae decrease already partly due
to the rise in the temperature of the environment. And only when the
number of vertebrae visibly decreases the number of soft rays decreases also,
delta of the Ural River, Tab. 2.

A similar correlation of these two characters is observed in the bleak
from the Kama River. A visible increase in the number of vertebrae goes to-
gether with the visible increase in the number of soft rays. Kozmin (1950)
called attention to this fact and explained the tendency to a change of meris-
tiec characters in direction from the west to the east. To the elements increa-
sing in that direction belong: gill rakers, vertebrae and soft rays in the anal
fin. The decreasing character is the number of lateral line scales. Also MENSIKOV
(1951) points to the geographical variation of some elements in fish (European
part of the USSR in comparison with Siberia). However, this author under-
lines the great significance of the thermal factor in the formation of meristic
characters.

Dorsal fin

The number of branched rays in the dorsal fin of the bleak in Poland
is 7-9. As concerns the frequency of occurrence of these numbers no differences
were observed between the bleak from rivers, lakes and firths. Eight branched
rays were found in 93.4°/,, and 7 or 9 rays were found in 3.3°/,. These data
are almost the same as those characteristic for the nominal form.

This character is quite constant both in the nominal form and in the sub-
species form according to the data of MANFREDI (1916) for the bleak of Northern
Italy, and of DIMOVSKI et GRUPCE (1971b) for the examined bleak of the Balkan
Peninsula including Ohrid Lake. Eight rays dominate. As concerns the bleak
from Ohrid Lake, the authors mentioned above do not confirm the data of
Oliva et SAFRANEK (1962), on the domination of 9 rays in the bleak in that
lake.

A slightly greater number of branched rays is observed in the bleak of
the Kama River (Tab. 2), but it should be pointed out that this bleak is charac-
terised by a greater than in the typical form number of vertebrae and soft
rays in the anal fin.

Gill rakers

When examining 1160 specimens it has been found that the number of
gill rakers counted on the first gill arch is between 16 and 24. It can be said
that this character depends to some extent on the thermal factor (Tab. 2).

A greater number of gill rakers have the bleak from the rivers Solinka
and Wetlina as compared with the bleak from the Muszynka River. The former
are in a warmer climate than the Muszynka River, which has been elaborated

http://rcin.org.pl



15 Biometric and ecological studies on the bleak 387

in the chapter on scales. As concerns the stream Trzebiocha where the bleak
has the greatest number of gill rakers among the bleak from the rivers, its
distinctness is due to the fact that its population is most probably mixed with
the bleak from Wdzydze Lake (see chapter on scales). On the other hand,
the bleak from Wdzydze Lake has the greatest number of gill rakers among
the bleak from lakes.

Lichen Lake, known from its high annual temperature, and Wdzydze
Lake situated in the western part of the country, in the range of milder climate,
have the bleak with greater number of gill rakers than the bleak of Haneza Lake,
which is in the range of the most severe climatic conditions of our lakeland.

The data for Poland confirm the fact that the number of gill rakers in-
creases in the typical form due to the rise of temperature in the environment,
and thus with the change of the geographical latitude, i.e. from north to south.
For the northern regions of Europe MILINSKLJ (1941) gives the following data :
Syamozero Lake — range 16-21, M = 18.76; Onega Lake — range 17-19,
M = 18.30; Vylegda River — range 17-22, M = 18.60. These mean values
correspond to our lowest values. In the southern regions of the typical form
the number of gill rakers clearly increases. SAPOSNIKOVA (1964) found that the
bleak from central Ural River has the range 20-29 (M = 24.41), for lower Ural
R. 22-28 (M = 25.10).

Whereas, this character for the bleak of our firths is the opposite than in
the two discussed above types of the bodies of water. In conditions of a warmer
climate (Firth of Szczecin) the bleak has less gill rakers. It is quite possible
that in these bodies of water the factor of different water salinity, and the size
of the body of examined specimens, have been of some significance, as the
number of gill rakers increases with the growth of an individual (MENSIKOV,
1951, PRozALSKA, 1958, and others). The bleaks from the Firth of Szczecin
are almost 2 em amaller than those from the Firth of Vistula.

In southern Europe (Balkan Peninsula, Northern Italy), where are sub-
specific forms (Tab. 2), the number of gill rakers increases slightly because of
the warmer climate, but still not as much as recorded for the typical form
in south-eastern Europe. It should be pointed out that the number of gill
rakers in the bleak from Prespa Lake is very large (M = 33.61, DIMOVSKI
et GRUPCE 1971a), which shows a great specificity of environmental conditions
and a considerable distinctness of this form.

Pharyngeal teeth

The teeth counted in 390 specimens show a great variety and 15 variants
have been recorded. The greatest variety was observed in the bleak from rivers
(12 in Vistula), lakes (6) and firths (5). The percentage of these categories
is as following: 2.5-5.2, 73.8°/,; 2.5-5.1, 6.79/,; 1.5-5.1, 3.8%/,; 3.5-5.2 and
2.4-5.2, 3.3%/¢; 1.5-5.2, 2.1°/y; 2.5-4.2, 1.5%/y; 2.5—4.1, 1.3°/,; 2.5-5.3, 1.0°/,.
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Table 3.Mensural characters of the bleak Alburnus alburnus (LINNAEUS) from Poland in com-

No. Locality and author N Body length in mm
Range Mean
' ‘Wislta, author, 1970 100 73-105 86.0
2 ‘Warta, author, 1954 65 68-115 87.5
3 Trzebiocha, author, 1959 50 83-140 104.1
4 San, author, 1959-1966 161 50-144 94.0
5 Solinka, author, 1966 45 94-115 106.0
6 | Muszynka, author, 1966 47 114-148 126.4
7 | Dnepr, Zukov, 1965 78 80-155 110.2
: 8 | Zap. Dvina, Zukov, 1965 49 105-135 114.6
e 9 | Vycegda, Luxa$, 1923 29 - —
= 10 | Kama, KozmiN, 1951 100 - -
11 | Ural (middle course), SAPOSNIEOVA, 1964 33 = =
12 | Ural (lower course), SAPOSNIKOVA, 1964 20 = =
13 | Danube basin (Vit, Iskidr, Jantra, Ogosta)
Si$xov, 1941 68 85118111 —
14 | Struma, Marica, Si§kov, 1941 51 64105 112
15 | Marica, MIHAILOVA, 1963! - 79-83 —
16 | Marica, MinaiLova, 19632 — 106-116 -
17 Vardar, Dimovskr et GRUPCE. 1971b 100 87-140 113.5
18 Lichen, author, 1966 100 68-109 88.1
19 | Mikolajskie, author. 1968 100 74-104 83.1
20 Bimbinek, author, 1954 38 111-144 124.9
21 Mamry, author, 1955-1959 150 71-121 94.0
o | 22 | Dgal, author, 1957 43 90-115 104.1 |
s | 23 | Hancza, author, 1961 120 111-146 128.5 |
S | 24 | Wdzydze, author, 1958 | 53 90-142 113.6
25 Pskov, PETrROV, 1931 } 72 — -
26 | Syamozero, MILINSKLJ, 1946 [ 50 | i A
27 Onega, MILINSK1J, 1946 - ‘ — —
28 Doiran, DimovskI et GRuUpCE, 1971b 100 111-168 139.5
£ | 20 | Zalew Wislany, author, 1963 | 41 98-137 120.3
& 30 | Zalew Szczeciniski, author, 1958 l 100 93-122 103.7

1 Alburnus alburnus.
* Alburnus alburnus morpha lacustris,
3 These mean values are calculated by the author of this paper, basing on particular data of SISKOV, 1941.
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parison with that of the other countries expressed in the percentages of the body length

Maximum body depth Minimum body depth Head length
Range M+m Range Mi+m Range M+m
20.8-25.6 23.26 4+-0.13 7.0-10.2 8.81-+0.05 20.0-24.0 22.48 +-0.09
21.6-26.2 23,63 4+0.13 7.4- 9.5 8.33+0.07 20.2-23.4 21.98 4+-0.07
19.3-26.0 21.87 +-0.25 7.3- 9.2 8.1840.07 20.1-22.8 21.22 40.09
18.2-23.5 20.65+0.04 7.7- 9.4 8.52+0.03 20.2-23.0 21.70+0.05
19.0-24.2 22.264-0.13 7.56—- 9.0 8.234+0.05 20.8-24.2 22.14 4-0.11
20.3-24.5 22.4240.14 7.7- 9.2 8.50+0.06 20.1-22.3 21.20+0.08
17.7-26.0 22.68 +-0.18 6.1-10.0 8.29+0.11 18.6-24.6 21.6440.13
20.5-25.5 22.214-0.18 7.5- 9.5 8.48+0.08 20.5-23.5 22.05+0.11

— 21.40 — — 8.20 —_ — 20.52

21.2-25.5 23.02 — 7.1- 9.5 8.26 — 18.0-21.0 19.74 T
21.5-29.7 24.56 — 7.8-10.3 9.15 — 19.1-23.4 21.04 -
21.5-26.2 24.35 - 7.6- 9.6 8.90 — 20.8-23.4 21.95 7
18.8-25.6 22.05% — 7.2-10.0 8.76® — 19.7-23.8 21.74® —
19.4-25.2 22.008 — 7.9-10.0 8.83% — 21.7-24.6 22.26° —
20.9-23.9 22.30 - 8.2-10.8 9.30 - 20.8-24.4 22.80 o
24.0-30.3 25.10 — 8.8-14.0 10.10 - 21.0-25.3 22.80 -
20.2-27.4 23.244-0.14 8.2-10.1 9.31-0.04 19.5-25.0 22.734-0.09
17.9-23.8 20.86 +0.12 7.0-9.0  7.99+0.04 18.9-22.2 20.78 +0.06
18.1-23.4 20.74 4-0.08 7.0-8.7 7.7540.04 19.0-22.2 20.38 +0.06
18.6-23.0 21.2340.17 7.7-8.9  8.23.+0.05 18.5-21.1 19.75+0.10
17.4-23.4 19.98 +0.12 6.6-9.0  7.76 +0.04 19.1-23.2 20.89 +0.11
17.2-19.6 18.58 +-0.08 6.9-8.6  7.91+0.06 19.6-22.4 21.14-0.09
17.1-21.6 19.46 +0.07 6.8-8.7" 7.97+0.03 18.2-20.8 19.41 4-0.04
18.7-23.1 21.09 +0.14 7.4-8.9  17.96+0.04 19.0-21.8 20.43 4-0.09
19.2-24.0 21.34+0.16 7.1-9.7 8.23+0.06 19.5-22.7 20.95 +0.09
—  20.23+0.11 s 7.66 +0.06 —  19.8740.09
U (7 b - L0 9080 o
17.6-21.4 19.96 +0.07 7.4-8.8 8.26+0.03 19.6-23.5 21.474-0.06
21.9-26.5 23.504-0.18 7.1- 9.1 8.23+40.07 19.1-21.5 20.2540.08
20.3-25.0 22.454-0.09 7.6—- 9.7 8.53+0.04 19.4-22.4 20.95+0.06
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ctd. Table 3
We. Caudal peduncle length Predorsal distance Postdorsal distance
Range M+m Range M+m Range M+m
| 14.6-21.4 18.234-0.12 51.6-58.2 55.21 +0.12 31.1-37.2 34.134+0.12
2 17.0-23.0 20.48 4-0.14 50.6-56.6 55.47 +-0.21 32.6-38.5 35.734+0.18
3 17.1-23.6 20.87 +0.21 53.0-59.6 55.72 4+-0.20 31.9-38.2 35.78 +0.21
4 18.5-23.3 20.79+0.08 52.5-57.4 54.68 +-0.08 33.3-38.8 36.094+-0.08
5 16.0-20.6 18.14+0.15 52.0-57.5 55.03 4+-0.18 30.7-36.0 33.24 4-0.18
6 18.2-23.0 20.41+0.14 53.9-57.2 55.6240.14 33.2-37.2 35.604-0.15
7 14.6-23.6 18.86 +0.21 51.8-59.1 55.06 +0.21 31.7-39.1 35.174+0.17
8 16.5-22.5 19.454-0.24 53.5-59.5 55.634+0.19 31.5-37.5 33.85+0.21
9 — 19.30 - - 54.70 — - 35.90 —
10 15.6-21.3 18.07 — 52.0-56.4 54.60 — — —
11 15.8-23.1 19.56 — 51.7-60.0 55.90 — — —
12 15.9-21.5 18.21 — 53.3-59.0 55.80 - — —
i) 17.7-22.2 20.208 — 51.5-58.8 55.00% — 33.4-38.6 36.35% —
14 17.8-23.1 20.23% — 53.1-58.3 55.508 — 32.2-37.6 35.42% —
15 19.56-25.3 21.90 — 47.4-56.6 54.40 — 32.2-41.5 36.90 —
16 — 21.20 - 52.7-59.0 55.77 — 33.3-42.0 37.40 —
17 17.4-23.0 20.22 4+-0.10 48.2-56.4 54.194+0.15 — —
18 | 17.5-24.4 21.35+0.13 52.0-57.8 54.89 +0.12 33.4-39.2 36.38 +0.12
19 | 18.1-23.9 21.61-+0.09 52.5-58.6 54.92 +0.11 33.3-40.2 36.61 +0.11
20 | 17.8-22.2 19.6340.17 53.1-57.1 55.22 +0.15 32.7-35.8 34.55 +0.16
21 | 19.9-23.8 21.5240.09 52.1-58.2 55.41 +0.12 31.7-39.0 35.88-+0.13
22 | 17.6-21.9 19.35+0.18 51.6-56.6 54.66-0.17 31.8-36.9 33.73 +0.17
23 18.4-23.8 21.05-+0.08 52.1-57.1 54.77 +-0.09 33.3-40.8 36.43 +-0.10
24 18.6-23.6 21.15+0.17 50.0-57.2 55.00 +0.40 31.4-36.4 34.0040.34
25 17.56-23.6 20.7040.16 53.1-60.1 56.704+-0.16 32.56-39.5 36.304-0.10
26 — 20.494-0.14 — 55.61 4-0.13 — 35.814+0.18
27 - 21.20 — — 55.60 — — —
28 17.8-22.8 20.91 +0.09 50.3-57.8 54.84 —0.22 — -
29 | 17.6-21.4 19.69+0.15 52.9-58.5 55.43 +0.18 33.4-37.4 35.15+0.14
30 | 16.0-22.5 19.17+0.14 52.3-57.6 55.34 +0.11 31.3-38.0 35.58+0.15
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Dorsal fin height

Range M+m

Dorsal fin length

Range Mi+m

Anal fin height

Range M+m

14.6-20.0 17.17 4+0.08
13.4-18.3 15.924-0.12
14.0-17.4 15.63 +0.11
14.7-18.9 16.50 4-0.06
14.0-17.5 15.58 4-0.12
14.6-18.5 16.33 +-0.12
13.6-20.6 16.99 4+0.19
13.5-18.5 15.66 +0.22
13.0-19.6 17.01 -
10.9-19.8 14.93 o5
13.2-17.5 15.29 -

13.6-17.8 15.76®% —
14.2-18.2 16.212 —

16.2-21.1 18.88+0.10

8.9-12.5 11.8040.07
8.0-11.5 9.8340.08
8.4-11.7 9.84+0.10
8.4-11.5 9.7940.05
9.2-11.4 10.27 4-0.09
8.4-11.0 9.39+0.08
8.0-13.0 10.44 4-0.15
9.5-13.5 10.65 +0.12
7.0-13.0 9.86 =
8.4-13.1 10.41 -
9.4-12.5 10.80 -

8.2-11.1/ 9:65* -
8.6-11.56 9.88® —
10.0-14.2 11.70 —
11.1-15.0 12.40 &=
8.6-12.2 10.56 +-0.07

11.5-15.8 13.214-0.08
10.1-14.5 12.23 4-0.11
10.4-13.1 11.69--0.09
10.4-15.4 12.84+0.07
10.9-13.8 12.204-0.10
11.0-14.0 12.08 +0.08
9.7-16.4 13.44+0.17
11.5-15.5 12.494-0.12
11.0-15.0 12.83 —
7.4-14.1 10.39 =
9.3-13.4 11.65 -

10:1-14.6:11:70* —
10.0-14.1 12.60® —

11.8-15.9 13.914-0.07

14.0-17.9 15.93 +0.08
13.1-17.7 15.18 +0.07
11.8-16.7 14.60+0.16
12.8-17.2 14.61 +0.07
12.4-15.8 14.18 +0.13
12.6-17.0 15.03 +0.07
13.5-15.7 14.40+0.15

15.5-18.8 17.25 +0.06

8.0-10.6
7.0-10.3
7.6-11.0
8.3-11.2
8.0-11.1

9.41 +0.06
9.07 +0.05
9.69 4-0.20
9.62 +0.05
9.63 +-0.09
8.0-10.2 8.9940.04
8.0-10.4 9.5940.15

8.6-11.2 9.864-0.05

10.5-13.6 11.98 4-0.07
10.0-13.0 11.494-0.09
8.9-12.5 10.58 4-0.15
9.56-12.8 11.214-0.06
9.5-12.2 10.88 +-0.10
9.6-12.8 11.06 +0.05
10.0-12.1 11.11 4+0.15

11.9-14.7 13.474+0.05

14.8-17.4 15.99 +0.10
13.4-18.0 15.704-0.09

8.8-11.5 9.9440.11
7.8-11.6 9.8010.07

10.6-14.4 12.324-0.10
9.6-13.9 11.924-0.08
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ctd. Table 3
No Anal fin length Pectoral fin length Pelvic fin length
Range M4m Range M+m Range M+m
1 16.8-22.6 19.654-0.13 18.1-22.6 20.42 +0.08 13.2-16.8 15.09 4+0.08
2 16.5-22.1 19.02 +0.16 16.7-20.8 19.06 +0.10 11.8-15.8 13.904-0.09
3 15.2-20.4 17.914-0.18 16.3-20.4 18.53+0.10 11.4-15.2 13.39+0.10
4 16.8-22.1 19.13 4-0.09 17.6-21.1 19.26 +-0.06 11.6-15.8 13.51 +0.05
5 17.56-22.1 19.42 4+0.17 16.8-21.8 19.50+0.14 13.0-15.5 14.16 +0.09
6 17.3-21.3 19.09+0.15 17.4-20.7 18.95+0.12 12.7-16.3 14.38 +0.09
7 16.3-23.3 19.44 +0.20 15.9-22.0 18.994+0.13 12.4-17.0 14.7540.12
8 15.5-21.5 18.11 4-0.21 15.5-21.5 19.064-0.17 12.5-16.5 14.294-0.08
9 0 s A ey EC i
10 17.5-24.5 20.64 — 16.0-23.0 18.55 - 11.1-16.0 13.90 -
11 16.2-23.0 19.14 - 17.0-23.0 20.29 - 13.0-19.0 15.59 -
12 16.9-22.8 19.70 — 17.0-22.4 19.85 - 13.0-16.3 14.80 —
13 16.3-21.8 18.60®° — 17.1-21.5 19.04* — 12.9-16.4 14.56®% —
14 15.9-21.7 17.928 — 18.4-23.1 20.11* — 13.6-17.3 15.102 —
15 18.2-21.6 20.10 — 12.8-16.8 15.00 —
16 17.0-22.7 19.40 - 13.2-17.7 15.10 =
17 14.5-21.5 18.33 +0.11 17.5-22.0 19.81 +0.09 12.5-16.1 14.66 +0.07
18 | 16.0-21.1 17.9340.11 17.0-20.6 18.46 4-0.08 12.0-14.5 13.1940.06
19 | 15.0-20.5 18.01+0.08 15.5-20.9 18.14 40.07 10.7-14.8 13.12 4+0.05
20 15.3-20.0 17.47 4+0.21 17.0-20.7 18.68 +-0.16 12.5-14.8 13.4740.10
21 15.2-20.7 17.79 +0.09 15.4-20.3 18.0540.07 11.2-14.8 12.844-0.06
22 15.5-20.0 17.37 +0.16 15.5-20.6 18.38 +-0.15 11.8-14.8 12.95+0.10
23 15.5-21.0 18.38 +0.09 15.5-18.7 16.954-0.06 10.9-13.7 12.1040.05
24 15.7-19.0 17.66 +0.20 17.0-20.0 18.48 +-0.18 12.1-14.4 13.104-0.16
25 == - - - - =
26 15.1-21.1 18.22 - - - 12.1-14.6 14.38 -
27 - — — - - -
28 15.5-19.8 17.60 +0.09 16.1-19.6 17.87 +0.06 12.3-14.8 13.544+-0.05
29 16.5-20.1 18.36 +0.14 17.2-20.6 18.67 +0.11 12.6-15.0 13.77 +-0.08
30 16.1-20.2 18.14 4+0.09 17.3-21.7 19.47 4+-0.09 11.5-15.3 13.8540.07
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Distance P-V

Distance V-4

Range M +m Range M+m
20.9-26.6 23.414-0.12 17.2-23.8 20.13 +0.12
20.1-26.0 23.144+-0.16 15.7-22.6 19.154-0.18
20.6-25.8 23.26 +-0.12 16.1-21.6 19.05+-0.18
18.4-24.6 22.20 +0.09 15.8-21.2 18.75+-0.08
21.8-24.8 22.391+0.14 17.8-22.2 19.154+0.17
20.1-24.4 22.634-0.13 17.2-20.5 18.95+0.13
18.3-26.7 22.91 +0.21 16.4-24.0 20.24 +-0.19
18.5-26.5 22.87 +0.26 17.5-22.5 19.18 +-0.21
19.0-25.0 22.29 — — -
19.0-28.0 23.12 = =
23.0-24.7 23.77 — = e
21.8-26.5 24.1 — = =
22.2-26.2 24.2 — - —
20.7-26.1 23.27+0.12 = =
19.5-26.9 22.63 +0.14 16.4-21.7 18.55+0.11
21.7-25.6 23.29 +0.08 17.2-22.1 19.07 +0.08
21.5-26.3 23.96 +0.20 17.4-22.0 20.05+0.18
20.6-25.8 23.26 +0.12 16.1-21.6 19.054-0.18
21.8-26.0 23.47+0.14 16.8-20.5 18.89 4-0.14
22.1-25.7 24.16 +0.01 16.8-21.5 19.18 +0.08
21.6-26.8 24.04+0.35 17.2-22.1 19.68 +0.32
21.5-27.3 24.104+0.15 = =

o g | i/ i
20.5-25.8 23.37 +0.09 e it
21.3-25.2 23.18 +£0.05 17.3-22.7 19.89 +0.17
20.7-26.0 23.23 +0.11 17.1-23.8 20.094+0.13
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Others such as 1.4-5.2, 1.5-4.2, 4-5.2, 2.5-4.3, 5—4.2 were observed in 3 spe-
cimens at the very most, but usually in one specimen. Despite this variety
of pharyngeal teeth not once the formula 3.5-5.3 was observed, which is
mentioned by BANARESQU (1946) for the bleak from the Timis River.

MENSURAL CHARACTERS

The maximal body depth ratio of examined bleaks is 17.1-26.2 in percen-
tages of the standard length. This character varies in particular types of the
bodies of water. The bleak of our lakes have a slender body and the bleak from
rivers is deeper-bodied. Still, in one type of the body of water we observe great
differences in the maximal body depth, which is especially visible in the case
of rivers. The bleak from the Warta River has M = 23.63°/,, whereas from
the San River the M = 20.65°/, (Tab. 3). Among the bleak from lakes not
one specimen has been found out of the 600 ones examined of a depth ratio
above 24°/,, i.e. the value characterising the form Alburnus alburnus morpha
lacustris (BERG, 1949 and MIHATLOVA, 1963). Among the bleak from our rivers
and firths specimens of a body depth 26.2°/, were recorded, but these were
only single specimens and usually females.

Comparing our data on the bleak from rivers with the data from the neigh-
bouring territory we see a great similarity with bleak from the Dnepr River
and Zap. Dvina River in Byelorussia (Zukov, 1965). In case of the other
eastern rivers (Vycegda, Kama, Ural) we record a considerable differentiation
of the bleak as concerns the maximal body depth. On this great distance ranging
from the North to the South the maximal body depth ratio is the resultant
of various environmental factors such as temperature, food resources and some
differences of a genetic character simultaneously, if e.g. we will take into consi-
deration the separateness of the bleak from the Kama River.

Comparing the data from the mentioned rivers of eastern Europe with cor-
responding data for the lakes on these areas (Syamozero, Onega, Pskov) similar
relations are observed as in Polish waters. The bleak from the rivers is usually
deeper-bodied (Tab. 3).

In the bleak from western Europe this character is similar. According to
MANFREDI (1916) the bleak A. alborella from the Ticino River is deeper-bodied
than the bleak from Como Lake and Maggiore Lake. The mean body depth
vertically above the pelvie fin (calculated by the method of the mentioned aut-
hor) are in the percentages of standard length in the Ticino River — M = 72.34;
in Como Lake — M = 66.15 and in Maggiore Lake — M = 66.61. These relations
are confirmed by the data on the bleak from the Balkan Peninsula. The bleak
from the Struma River and Marica River (SiSkov, 1941), Marica River (Mi-
HAILOVA, 1954) and Vardar River (DIMoVSKI et GRUPCE, 1971b) are deeper-bo-
died than the bleak from Doiran Lake (Tab. 3).
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The bleak from Polish firths have high maximal body depth ratio, which
can be explained by the abundance of food. Some differences in this character
in both firths are probably not due as much to the abundance but to the diffe-
rent of plankton composition, which is the main food of the bleak. According
to WIKTOROWIE (1951) the freshwater species prevail in the zooplankton in
the Firth of Szczecin, whereas in the Firth of Vistula Baltic and brackish spe-
cies dominate. This zooplankton composition at a small density of competetive
fish — smelt, Osmerus eperlanus (L.) — causes that even at smaller absolute
food abundance in the Firth of Vistula the bleak is deeper-bodied than in the
Firth of Szczecin.

The minimal body depth of examined bleaks is on the average 6-10°/,.
It reflects the maximal body depth and depends on the type of the body of
water. This is visible looking at the mean values in Tab. 4.

The head length ratio of the bleak in Poland is 18.2-24.0 in percentages
of the standard length. The longest head is that of the bleak from rivers, then
from the firths and the shortest head length is of the bleak from lakes (Tab. 4).
However, within one type of a body of water this character considerably va-
ries. Such differentiation has been recorded for the bleak from our rivers e.g.,
the bleak from the Vistula River has a long head, and the one from the Muszyn-
ka River has a short one, M, = 10.8. This may be to some extent explained
by the effect of the temperature of the environment and the current speed.
Muszynka R. is a submontane river with a considerable gradient and the climate
there is more severe than in the Vistula River region, which is a typical lowland
river with a slow current. Also the warmer climate may be the reason why the
head length of the bleak from Solinka River is longer as compared with the short
one of the bleak from Muszynka River, M, = 7.2. The specific thermal condi-
tions of the region of Solinka River are discussed in the chapter on the scales
along the lateral line.

A further example of head elongation due to higher temperatures in the en-
vironment is the bleak from the Vyéegda River and Ural River. The first one
is short-headed as it forms at low temperatures, in about 63° geographic latitude,
whereas the second with a longer head forms at warmer temperature at 48°latitude.
The bleak from the Kama River, which is on an intermediate geographical latitude
as compared with the mentioned rivers, has a definitely short head which together
with a large number of vertebrae and branched rays in the anal fin are an argu-
ment for the formation of these characters at low temperatures, and quite
possibly in microclimate.

As regards the lakes, the differences in the head length are even greater.
And so Mgy = 10.03 is between the long-head bleak from Licheri Lake and the
short-head one from Haricza Lake. In this case the thermal conditions of the
environment are undoubtedly the dominant factor responsible for such propor-
tions. Also the difference in the head length between the bleak from Dgat Lake
and Haneza Lake is considerable, My, = 17.5. Both these lakes stand in con-
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trast as regards the surface, depth and hydrological type (acc. to BERNATO-
Wicz, 1965 the surface of Dgal Lake is 94 ha, max. depth 18.8 m, eutrophic
type, 50.9°/, of its surface is overgrown with vascular vegetation; acc. to STAN-
GENBERG, 1936 Hancza Lake — surface 305.8 ha, max. depth 108.5 m, oligo-
trophic type). In these two contrastic biotopes the thermal conditions are undo-
ubtedly different.

MILINSKIT (1946) has pointed out the shortness of the bleak’s head from
Syamozero Lake as compared with the bleak from Pskov Lake, Mgy, = 8.50.
In this case as in the previous ones the effect of the thermal factor is visible
as Syamozero Lake lies in Karelia, which is in the range of lower temperature
than Pskov Lake.

Some, although slight, differences in the head length are observed in the
bleak from the Ticino River and Maggiore Lake. According to the method
used by MANFREDI (1916) the head length in the first case is on the average
69.47, and in the second — 68.91. It is also similar when comparing the head
length of the bleak in the Vardar River (M = 22.73) and in Doiran Lake (M =
21.47), DIMOVSKI et GRUPCE (1971b).

Also the thermal factor may be an explanation for the smaller head of the
bleak from the Firth of Vistula, which is in the zone of more severe climate than
the Firth of Szezecin, in which the bleak has a long head.

The caudal peduncle length of the bleaks in Poland is 16.0-24.4 in percen-
tages of the standard length. When analysing this character in relation to the
type of the body of water the longest caudal peduncle in the bleak from lakes
recorded is M = 20.90, the mean length in the bleak from rivers — M = 19.82,
and the least length in the bleak from firths — M = 19.43. The correlation:
maximal body depth — caudal peduncle length, examined on the basis of
arithmetic means shows that the great body depth is associated with short
caudal peduncle (the bleak from rivers and firth), whereas the small body depth
with long caudal peduncle (the bleak from lakes) — Tab. 4.

The example of the bleak does not confirm what has been said by NI-
KOLSKILJ, 1963: 33, “The forms of one species living in flowing and stagnant

Table 4. Comparison of the mean arithmetic values of some mensural characters of the
bleak from rivers, lakes and firths in Poland

Character River Lake Firth

Maximal body

depth 22.30 | 20.28 | 22.98
Minimal body

depth 8.43 7.94 | 838
Head length 21.79 | 2040 | 20.60
Caudal peduncle

length [ 19.82 | 20.90 | 19.43

http://rcin.org.pl




25 Biometric and ecological studies on the bleak 397

water display an adaptation to the water cours; e.g. the grayling, Thymallus
arcticus from Baikal, has greater body depth and longer caudal peduncle, while
the representatives of this species in the Angara River have smaller body depth
and shorter caudal peduncle, characteristic of good swimmers”.

The bleak in lakes has usually a small body depth, its maximal body depth
is smaller than the length of the caudal peduncle. However, in particular cases
(Bimbinek Lake in Poland and Pskov Lake in USSR) where the bleaks are
deeper-bodied their caudal peduncle is shorter than the maximal body depth
(Tab. 3).

In rivers, the greatest body depth is greater than the caudal peduncle length
as it can be seen on the example of rivers in Poland, USSR and the Balkans
(Marica River, Struma River). The same is stated by Si8kov (1941) for the bleak
from the south tributaries of the Danube (rivers: Iskar, Vit, Jantra) Tab. 3.

The predorsal space is very similar in all types of the bodies of water and
coresponds to the data on the bleak from other European areas. Only the bleak
from Pskov Lake has this space slightly bigger. Some differentiation is observed
in the size of the postdorsal space. And so, e.g., My, = 14.0 for the bleak
from the Vistula River and San River, and also for the bleak from Mikolajskie
Lake and Dgal Lake.

Passing onto an analysis of the height of unpaired fins: dorsal and anal,
and the length of paired fins: pectoral and pelvie, quite significant differences
are observed between the bleak from our rivers and lakes, and the middle values
of the bleak from firths. This is illustrated in Tab. 5. However, it should be poin-

Table 5. Comparison of the mean arithmetic values of the heigth of unpaired fins and the
length of paired fins in the bleak from rivers, lakes amd firths in Poland

i Character Rivers | Firths Lakes
| ) [ | | |
| Height of | |‘ 4
| dorsal fin 16.31 | 15.85 14.85
r Height of ‘

anal fin 1240 | 12.12 11.19
! Length of ’
1 pectoral fin 19.25 ' 19.07 18.32 |
| Length of f ; !
| pelvic fin ! 14.05 | 13.81 | 12.97 |

| | |

ted out that only within one type of the body of water there are considerable differ-
ences, e.g. for the Vistula River and Warta River — My, = 7.6, and for the
Vistula River and Muszynka River — M, = 6.7. Great differences are obser-
ved in the length of paired fins of the bleak from rivers and lakes. In the case
of extreme values for the Vistula River and Hancza Lake the difference in the
length of pectoral fin is My, = 34.7, and for the pelvic fin My, = 31.8. The

http://rcin.org.pl



398 M. Gasowska 26

cited relations reflect the ways of species evolution in varying to the extreme
environmental conditions.

The unpaired and paired fin as organ of propulsion, balancing and steering
develop differently in various water courses. In rivers because of the necessity
to overcome the water current, the fins will develop better in height and in
length for better balance of fish body. In lakes, where there are no currents
both the unpaired and paired fins do not attain such length as those of the bleak
from rivers. In firths the situation is analogous as in lakes (Tab. 5).

A further confirmation of the mensural variability of the bleak due to the
environment are the data on the eye diameter and the interorbital width as
calculated by the standard length:

Rivers Firths Lakes
eye diameter 6.05°/, H.780 1 B60%/,
interorbital width 69725 6.18°/, 5.82°/,

SEXUAL DIMORPHISM

On the basis of literature data (MILINSKLT, 1946; ZUKOV, 1965 and others)
pointing to the poorly developed sexual dimorphism in the bleak I would like
to add something more. My observations are based on few mensural characters
of specimens from two bodies of water — Vistula River and Hancza Lake,
(Tab. 6). We see in this table that the head length of males and females does
not differ in both types of water. Predorsal distance is almost identical in both
sexes in Haneza Lake, whereas in the Vistula River this distance isslightly
smaller in males. Postdorsal distance, caudal peduncle length, height of dor-
sal fin and length of pectoral fins are greater in the males of both these types
of water.

Table 6. Comparison of the mean values of some mensural characters of 30 34 and 30 9¢
of the bleak from two different bodies of water

| Locality ! Wisla River Hareza Lake
|

| |
IS Fig ik g | o
E Character !

wd | e | e ) g0
22.50 | 22.50 | 19.36 | 19.44
55.00 | 55.50 | 54.40 | 54.50

| 33 | 36.80 | 36.31

Head length |
Predorsal distance ‘
Postdorsal distance \ 34.28
Caudal peduncle ; ‘

length 18.30 | 18.00 | 21.21 | 20.87 |

Height of dorsal | | 1 ‘ !
fin | 1737 | 1696 | 1469 | 14.23
Length of pectoral | ! : |
fin [ 20.80 | 20.50 | 17.16 | 16.82
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The sexual dimorphism is visible during the spawning season. The males
acquire then the spawning tubercles on the head and on the back as far as the
dorsal fin.

CONCLUSION

The variability of the bleak as seen from the review of the meristic and
mensural characters is due to ecological and geographical factors.

The ecological variability of bleak is connected with the type of the body of
water. In meristic characters it is mainly expressed by the number of lateral
line scales. The bleak in Polish rivers has a smaller number of lateral line scales
than the bleak in lakes. In the number of vertebrae this differentiation is expres-
sed by greater frequency of occurrence in rivers of specimens with 41 vertebrae
(7°/s), whereas in the lakes only 0.879/, were recorded. This differentiation is
even more striking in the case of Alburnus alburnus alborella (Northern Italy),
where the bleak from the Ticino River has less vertebrae than the bleak from
Como Lake and Maggiore Lake Tab. 2.

The mensural characters in the bleak from the Poland are clearly differen-
tiated depending on the type of the body of water. The maximal and minimal body
depth are greater in the bleak from rivers than lakes. The longer head of the
bleak from rivers is connected with the water course, the shape of the head
is adopted to conquer the friction with the surrounding water when the fish
swims against the current. The length of the caudal peduncle is smaller in the
bleak from rivers than lakes. This character is quite obviously correlated with
the body depth. The greater is the maximal body depth, the shorter is the caudal
peduncle, quite independently from the type of the body water. This correlation
is observed also for other areas (Dnepr River and Pskov Lake, Vardar River
and Doiran Lake) Tab. 3.

Due to swimming against the water current the bleaks from our rivers
have longer pectoral and pelvie fins than the bleaks from lakes. This is confir-
med by the example of the bleak from other localities (Vardar River and Doiran
Lake).

The geographical variability is mainly due to the change of the temperature
of the environment. In southern direction, due to the rise of temperature, the
changes in meristic characters are: smaller number of vertebrae and branched
rays in the anal fin. The diminishing number of lateral line scales in southern
direction is not generally confirmed, as e.g. the lakes of the Balkan Peninsula,
and especially the bleak from Prespa Lake with a remarkably high M = 53.95.

As long as the ranges of mentioned characters overlap we are dealing with
interspecific variability. Therefore I am in favour of the opinion of PETROV
(1930) and SAPOSNIKOVA (1964) that the bleak from the Ural River delta should
be treated as the subspecific form A.a. charusini HERZENSTEIN and not as the
species A. charusini according to BERG, 1949.
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As regards the bleak from the Balkan Peninsula the detailed studies ini-
tiated by DIMOVSKI et GRUPCE (1971 a, b) revealed controversial data with
those of KARAMAN (1924, 1929, 1955) and that of OLIVA et SAFRANEK (1962),
therefore the taxonomics of the bleak on these areas is an open matter.

The systematic position of the bleak from Italy is still not very clear. The
data of MANFREDI (1916) on the bleak of the Ticino River, Como Lake and Mag-
giore Lake show that the bleak has a smaller number of vertebrae (36—40),
whereas the typical form has 41-46. MANFREDI (1916) identified this bleak as
Alburnus alborella (F1Lippr), whereas TORTONESE (1970) claim it is the subspe-
cific form — Alburnus alburnus alborella (FiLippr). However, Tortonese says
that as long as the taxonomic character of the species Alburnus albidus, des-
cribed for the first time by CosTA (1939) for Southern Italy, will not be revised
and determined it will be impossible to classify the bleak from various loca-
lities in Italy and western part of the Balkan Peninsula.
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STRESZCZENIE

[Tytul: Biometryczne i ekologiczne badania nad ukleja Alburnus alburnus
(LINNAEUS) (Pisces, Cyprinidae) z réznych zbiornikéw wodnych w Polsce z uwzgle-
dnieniem zmiennosci geograficznej gatunku]

Biometryezne badania uklei, Alburnus alburnus (LINNAEUS) z terenu
Polski, odnoszace sie do 17 stanowisk (rzeki, jeziora i zalewy), wskazuja na roz-
nicowanie sie tego gatunku w zaleznogci od typu zbiornika wodnego i od termiki
Srodowiska. Réznice dotycza zaréwno cech merystyeznych, jak i plastyeznych.

Ukleje z rzek charakteryzuja sie mniejsza liczba lusek na linii bocznej
i pewna sklonno§cia do zmniejszania sie takze liczby kregéw, natomiast wykazu-
ja nieco wiekszg liczbe miekkich promieni w pletwie odbytowej w poréwnaniu
z ukleja jezior. Reakeja uklei na wyzsza temperature srodowiska znalazta swoj
wyraz w zmniejszeniu liczby lusek na linii boceznej i liczby kregdéw. Zmiany te
zaszly w jeziorze Lichen, ktérego temperatura roczna znacznie wzrosla w wyniku
doplywu goracych wod z elektrowni; w zimie nie spada ponizej +6°C.
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W zakresie cech plastycznych ukleje rzek wyrdzniaja sie wiekszg maksy-
malng wysokoscia ciala od uklei z jezior i jednoczesnie krétszym trzonem
ogonowym. W przypadku uklei jeziorowej maksymalna wysoko$é ciala jest
przewaznie niska a trzon ogonowy dlugi. Jednakze istnieje odchylenie od wy-
mienionych stosunkéw. U uklei z jezior w przypadku duzej maksymalnej wyso-
kosci ciala (jezioro Bimbinek w Polsce, j. Pskowskie w ZSSR) wyksztatea
sie kr6tki trzon ogonowy, co wskazuje na duzg wspoélzalezno§é tych dwdéch
cech (tab. 3).

Dlugodé glowy u uklei z rzek jest na ogél wieksza niz u uklei z jezior, co
wigze si¢ prawdopodobnie z tokiem wody. Wydluzony ksztalt glowy ulatwia
rybie pokonywanie oporu wody przy ustawiania si¢ pod prad. Na dlugoséé glowy
ma takze pewien wplyw temperatura srodowiska. Ukleja z rzeki Muszynki
1 jeziora Haneza wyrdznia sie krotka glowa, jest to zwigzane ze speeyficznymi
warunkami klimatyeznymi tych stanowisk. Wymieniona rzeka i jezioro leza
w strefie nizszych temperatur rocznych naszego terenu. Podobne stosunki ob-
serwuje si¢ przy zestawieniu danych tyezacych sie uklei z Zalewn Widlanego,
lezgcego w klimacie ostrzejszym w poréwnaniu z cieplejsza strefg Zalewu Szcze-
cinskiego.

Co si¢ tyezy pletw nieparzystych i parzystych to istnieja wyraZne réznice
w wysokosci pierwszych i dlugosei drugich miedzy ukleja z rzek i jezior, co wida¢
z zestawienia na tab. 3. Wiaze si¢ to z tokiem wody i funkeja pletw jako narza-
déw ruchu postepowego, balansowania i sterowania. Ukleje zalewéw zajmuja
pod tym wzgledem stanowisko calkowicie posrednie.

Geograficzna zmiennosé uklei zarysowuje sie w kierunku z poélocy ku po-
tudniowi, co wiaze sie z ociepleniem klimatu. W tym kierunku zaznacza sie¢
ubywanie liczby tusek na linii bocznej, liczby kregéw i miekkich promieni
w pletwie odbytowej. W wyniku tych zmian wyodrebniono nastepujace pod-
gatunki: Alburnus alburnus charusini HERZENSTEIN 1889 w poludniowo-wschod-
niej Europie, A.a.macedonicus KARAMAN, 1929 na potwyspie Balkanskim
1'A. a. thessalicus STEPHANIDIS, 1950 w Grecji. Jednakze na pélwyspie Balkari-
skim wyraznie wyodrebnia si¢ ukleja z jeziora Prespa zaréwno wysokg liczbg
tusek na linii boeznej a zwlaszeza wysoka liczba wyrostkow filtracyjnych na
pierwszym tuku skrzelowym, tab. 2. W wodach poéocnej Italii, gdzie wedlug
ToRTONESE, 1970 wystepuje A.a. alborella (FILIPPI) zZarysowuje si¢ wyrazna
znizka tusek na linii boeznej i liczby miekkich promieni w pletwie odbytowej
W poréwnaniu z forma nominatywna rejonéw poloenych.

Inny kierunek zmiennogci geograficznej uklei zarysowuje sie z zachodu
ku wschodowi, co widaé¢ na przykladzie uklei z rzeki Kamy (dopltyw Wolgi).
W tym przypadku notuje sie wyrazny wzrost liczby kregéw i pewien wzrost
liczby miekkich promieni w pletwie odbytowej. Zmiany te stoja najprawdopo-
dobniej w zwigzku z oziebieniem sie klimatu w miare posuwania sie ku wscho-
dowi.

http://rcin.org.pl



404 M. Gasowska 392

PE3IOME

[3arsmaBue: BuomMeTpmueckoe M 3KOJOTHYECKOe H3ydeHHe YKIeWku, Alburnus alburnus
(LINNAEUS) [Pisces, Cyprinidae] w3 pa3nm4HbIXx BomoemMoB I[loiblH B CBSI3W C reorpa-
¢HYeCcKOil U3MEHYUBOCTHIO 3TOTO BHIA]

Buomerpuyeckue mccraenoBaHus ykieuku, Alburnus alburnus (LINNAEUS) ¢ TeppuTO-
puu Ilonbiuum, npousBeAeHHbIe Ha MaTepuase u3 17 craHumii (pexd, o3epa W 3aJUBHI —
puc. 1), ykaspiBaroT Ha qudhepeHnInanuo 5Toro Buaa B 3aBUCHMOCTH OT XapaKTepa U TeM-
IepaTypHOro pexxuMa BomoeMa. Pasimumss HaOmromaroTcs Kak B MEPHCTHYECKHX, Tak
M B IUIACTHYECKHX NpPU3HAKAX.

Peunas ykieiika xapaxTepHu3yeTcss MEHBIIMM YHCIOM 4eulyil B OOKOBOM JIMHHM U He-
KOTOpPO# TeH/EHIHEeH K YMEHBIIEHHIO TAaK)Xe YHUCJIAa MO3BOHKOB, B TO BpeMsi, KaK 4HCJIECH-
HOCTh MSTKHX JIy4eil aHaJIbHOTO IUIAaBHHKA HECKOJIbKO YBEJIMYMBAETCS IO CPaBHEHHIO
€ yknelko# u3 o3ep. CHUXKEHHE YHCIIa Yelnyil B G0KOBOM JITHHU U YHCJIa IO3BOHKOB YETKO
BBIPA3MJIOCh y yKJelku u3 o3epa Jluxenb ([To3HAHCKOE BOEB.). B KOTOPOM CpE/HSs rOJuY-
Hasi TeMIepaTypa 3HaYHTeJbHO BO3paciia B CBSI3H CO COPOCOM TEIUIBIX BOJ 3JEKTPOCTaH-
nud. B HacTosimee BpeMsi TeMmepaTypa BOABI B 3TOM O3€pe HE CHHXKAETCS 3MMOM HHXKE
+6°C.

B muacTHyeckmx mpu3Hakax HaOJIIONAIOTCS CIEAYIONIME Pa3jIM4Ms: y PEYHOHM YKJICH-
KH B OOJIBIIMHCTBE CIIy4aeB BHICOTA TeJida OTHOCHTEIBHO OOJbINE, a XBOCTOBOM cTebesb
KOpOYe, YeM Y O3epHBIX HOIYJISAIHIA, Y KOTOPHIX TE€JO0 OOBMHO HU3KOE, a XBOCTOBOM CTe-
Gesp mmuHEBIE. HO Hapsigy ¢ 3THM BCTPEYalOTCs Takke o3epHble momyssinuu (03. bum-
6unex B ITospme u 03. I[IckoBckoe B CCCP), y KoTOphIX HabJro1ar0TCst O0IbIIHE BEJIH-
YMHBI MAKCHUMAJIbHOH BBICOTHI TeJla W (JOPMHPYETCS IPH 3TOM TaKKe KOPOTKHMH XBOCTO-
BO# cTebesb, YTO yKa3bplBA€T HA 3aBHCHMOCTb 3THX IBYX IpH3HaKoB (Tabi. 3).

JInuHA TOJIOBBI Y PEYHBIX MOMYJISIIKM OOBIMHO OOJIblIe, YEM Y O3€PHBIX, YTO CBs3a-
HO, IO BCEH BEPOSITHOCTH, C TEUYCHMEM BOJbL. Y UIMHEHHAs (opma roJoBbl obieryaer
pribe IpeonoeTh CONPOTHBIECHHE BOIABI IPU ABWKCHHH HPOTHB TedeHus. Ha mimay
TOJIOBBI OKa3bIBaeT TaKke HEKOTOPOE BIIMSHHE TEMIIEpaTypa OKpYXKarolied Cpelbl.
Vkuelikun u3 peku MymmHKH W u3 o3epa ['aHbYa OTJIMYAFOTCS KOPOTKOM TOJOBOM, 4TO
CBSI3aHO CO CHENU(HUISCKUMHU KIMMATHYECKMMH YCIOBHSMH 3THUX BogoeMoB. Haxomsrcs
OHH B 1ojioce Haubosee HU3KUX TOAMYHBIX TemrepaTyp B ITompme. Takoe e COOTHOLIE-
HHE HAOIONAeTCsl NMPH CONOCTABJICHWM JAHHBIX Kacalommuxcs BHCIMHCKOro 3aiuBa,
HaXOJsIIEerocsi B Imojoce Goiiee cypoBoro kiammara m Goisee Temroro Illemuuckoro 3a-
JIvBa.

UTo KacaeTcsi HENAPHBIX M IAPHBIX IUIABHAKOB, TO CYLIECTBYIOT YETKHE DPa3jIMYHs
B BBICOTE NEPBBIX M [UIMHE BTOPBIX MEX/Iy IMOIYJISAIMSIMHA M3 pek ¥ o3ep (Tabu. 3). D10
CBS3aHO C JBIKEHHEM BOJBI U (DYHKIMEH IUTABHHKOB Kak opraHoB mpmxenus. ITomysis-
UM M3 3aJMBOB 3aHMMAIOT B 3TOM CIIydae IPOMEXYTOYHOE II0JIOKEHHE.

I'eorpaduueckasi M3MEHYUBOCTH HPOSBISETCS B KJIMHAJIbHOW H3MEHYMBOCTH HYHCIIA
vemyi B OOKOBOU JIMHMM, NO3BOHKOB M MSTKHX Jlydyedd B aHAJIbHOM ILIABHHKE, KOJUYe-
CTBO KOTOPBIX YMEHBILIAETCS C ceBepa Ha ¥or. Ha OCHOBaHMM 3THX W3MEHEHHH BBIICICHDI
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ciaenyroumue noaBunbl: Alburnus alburnus charusini HERZENSTEIN 1889 B FOro-BOCTOYHOIM
EBpone A. a. macedonicus KARAMAN 1929 na Bajkanckom MoJIyocTpoBe U A. a. thes-
salicus STEPHANIDIS 1950 B ['peunn. Onnaxo, Ha Bankanckom I0JIyOCTpoBE, B 03epe [Ipe-
cna MMeeTcs yKielka, KOTopasi OT/IMYAeTCs BBICOKON YHCIEHHOCTBIO Hemyii B GOKOBOM
JIMHHM ¥ OCOGEHHO BBICOKOM YHCIEHHOCTHIO KAGEPHBIX THIYHHOK HA nepBoy xabepHou
Ayre (taba. 2). B Bomax ceBepHoii UTamuu, Iie COracHoO AaHHBIM Topronese (Torto-
nese 1970) Bcrpeuaetcs A. a. alborella (FILIPPI), HAGMIOMAETCS YeTKOE CHIKEHHE HHCIA
yeulyid B G0OKOBOM JIMHMU U MSTKHX Jiy4eil B aHAJIbHOM TLIABHUKE IO CPaBHEHHUIO C HOMH-
HaTHBHOW (OpMOii ceBepHBIX pailoHOB EBpomsl.

Wuoe nanpasiienue reorpaduyeckoil M3MEHYHBOCTH YKICHKH 3apPHCOBBIBAETCS 10
HalpaBJICHUIO G 3anajia Ha BOCTOK, YTO BUHO HA IpUMepe yKieiku u3 pexku Kampr (Gac-
ceiin Bosrm). V sToit momynsumu HaGIIOJAETCH HETKOE YBEIMYEHHE YHMCIA MO3BOHKOB
HEKOTOPBIH POCT YMC/IA MATKHX JIyYell B aHAJLHOM IUIABHHKE. DTH M3MEHEHHS CBSI3aHBI,
IO BCEH BEPOATHOCTH, C OXJNAX/ICHHEM KJIMMATA [0 Mepe MPOABHXKEHHS HA BOCTOK.
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