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INTRODUCTION

The swamp-minnow, Phoxinus percnurus (PALLAs), is broadly distributed
in the Palearctic. It usually inhabits small and shallow pools, generally strongly
vegetated. The swamp-minnow is distributed over the drainages of all rivers
discharging into the Arctic Ocean from Kolyma in East Siberia to the North
Dvina in Northern Europe. In the Pacific basin it is present in the Uda and Tugur
drainage-areas and is very common in the Amur Eiver drainage. It. is also
known in Sahalin. In the European part of the USSR the swamp-minnow has
been found in the Kama, Vjatka and Dnepr drainage-areas as well as in the
drainages of the middle Yolga and Oka. The Vistula nad Odra systems are
the westernmost areas of the swamp-minnow’s appearance.

In all this large territory besides the nominate subspecies Phoxinus per-
cnurus percnurus (PALLAS) another six subspecies have been recognized. Three
of them were stated in the territory of the IJSSE, namely: Ph. percnurus
mantschuricus BEE G as living in the lower Amur Eiver system (drainages of the
Sungari, Ussuri, Zeja and Amgun), in the system of some rivers discharg-
ing into the Zaliv Petra Velikogo as well as in Manchuria and Korea and
North-West Sahalin; Ph. percnurus sachalinensis BErRG, inhabits North Sahalin
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(Araku! Biver drainage) and PA. percnurus stagnalis W Arpacuowski known from
the system of the middle Volga.

In the territory of Poland — many times smaller than the area of the USSR —
three subspecies of swamp-minnow have been found as well. They are: Ph.
percnurus gdaniensis BERG (vicinity of Gdansk); Ph. percnurus occidentalis
KaJ (vicinity of Poznan); and Ph. percnurus dybowsTcii Lor. et W oL. (vicinity
of Warszawa).

The conclusion may be drawn that the study made on the swamp-minnow
in Poland was so precise that it permitted to state its exact subspecific differ-
ences. This does not reflect the actual state, however. After a close examination
of the more numerous material of the swamp-minnow from Poland, the au-
thors have serious doubts as to the existence of the three subspecies as mention-
ed above.

The first information about the swamp-minnow in Poland comes from
Benecke (1881). This author noted it in the vicinity of Gdansk under the
name P/t. laevis Ag. var. punctatus Zadd. Seligo (1916: 245) also described
the swamp-minnow from the vicinity of Gdansk and defined it as follows:
“... Danach gehoért die Sumpfelritze zu Ph. percnurus, und zwar, nach den
drei gemessenen Stiicken, da die geringste Korperhéhe grosser ist als 50 °/0
der L&nge des Schwanzstiels, zu der Abart sachalinensis . . So far many
other papers dealing with this species from the territory of Poland have been
established: Lorec and Wolski, 1910; Schulz, 1912, 1913; Dybowski, 1914;
Kulmatycki, 1920a, b; Urranski, 1946; Kaj, 1953; Kulamowicz and
Jazdzewski, 1960; Kulamowicz and Klimkiewicz, 1962; Kulamowicz,
1960, 1961, 1962a, b, 1963; Oliva, 1963. Some of the mentioned papers seem
questionable because of significant controversy among the authors. It chiefly
concerns the opinion expressed by Kulamowicz (1963) and Oliva (1963).
The first of these recognized Ph. percnurus gdaniensis Berg as nomen nudum
(sic!) and designated the swamp-minnow from the neighbourhood of Gdansk
as a nominate subspecies. The second author, on the contrary, gives proof
of the realty of this different geografie race, chosing and describing a neo-
type and “paratopotypes” (sic!) from the material personally collected in the
actual pool stated by Seligo (1916).

It seems that the description of new subspecies has been due to two things.
Firstly the previous investigators had mostly to do with material from only
one or two localities and secondly that they used to compare their own material
with the data sometimes concerning only the restricted material cited in the
literature.

The concentration of the three subspecific forms of the swamp-minnow
in an area so small as the territory of Poland gives rise to some doubts. In
order to revise this problem we decided to collect the material from the as
great as possible number of localities taking into account chiefly the territory
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from which the mentioned subspecies originated. As a result of this we collect-
ed the swamp-minnow from 20 localities. This fact shows that the fish is not
at all so rare in Poland as we thought.

Our aim was to carry out a morphologic analysis of the newly collected
material and to compare it with the data published by other investigators,
as well as with the material we received from other sources. We have also
taken into consideration the 9 specimens of swamp-minnow labelled “typus
descriptivus” forming part of the old collection of Lorec and W orLskri. These
specimens are deposited in the collection of the Institute of Zoology of the
Polish Academy of Sciences in Warszawa.

In this revision of the Polish swamp-minnow we cannot omit the peculiar case
of the species Phoxinus czekanowskii czekanowskii DyB. sensu KULMATYCKI
(1920). This species was designated on the basis of only one specimen taken
from the pool of Kiekrz (neighbourhood of Poznan). This species was later
designated by BerG (1932) as Phoxinus czekanowskii posnaniensis BERG. K AJ
(1953: 74) is doubtful as to the definition of BeErGc and expressed his opinion
as follows: “It would be better to consider this form as one of the geographical
races of the species Phoxinus percnurus ParL, and exclude Phoxinus czeka-
nowskii DyB. from the list of fishes inhabiting Poland ...”1. K aJ, despite a most
careful penetration of the pools at Kiekrz has not found any specimens of
this fish. Our own efforts to obtain specimens from those places have given
no results. There is, however, some oral information indicating the former
presence of the swamp-minnow in some of those pools.

In the light of comparative data on certain features of the swamp-minnow
specimen of Kiekrz as: caudal peduncle length, maximum and minimum body
depth, head length, length of the pectoral fin in the distance between the in-
sertion of the pectoral and ventral fins, diameter of the eye in the interorbital
width —we identify it, in accord with KrtjLamowicz (1963) as Phoxinus per-
cnurus percnurus (PAarLrLas) and we support the suggestion of Kas (1953) to
recognize the name Ph. czekanowskii posnaniensis BERG as a synonym of the
name mentioned above.

In general this paper will represent an analysis of our own material from
20 new localities and a critical comparison of the data available from earlier
publications. On the basis of these considerations it brings forward our own
point of view on the taxonomic position of the swamp-minnow of Poland.

The rules of the transliteration of the Russian alphabet are based on ISO indica-
tions.

We sincerely thank Doc. Dr. A. K tjlamowicz for the material of the swamp-minnow from
Rvszewo and Siberia (Jana River system, Bjugjujah Lake, 10 km from Verhojansk). We
are also very grateful to Doc. Dr. M. Sobocinski for the material from Serock Pomorski.

1 All the citations taken from Kaj%s,Bergsand Karantonis’,Kirillovs,Muhomedi-
jarov s papers translated by authors.
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MATERIAL AND METHOD

The investigated material concerning the territory of Poland comes from 16 unpublished
localities. Four have not been included in the plastic and meristic measurements because
of unsufficient material. Besides these, 11 specimens from the Jana River system have been
studied as well as 20 from Ryszewo, 7 from Serock Pomorski (borrowed material), 5 specimens
from Zlotkowo, 9 (“typus descriptivus”) from Choszczowka collected by LOREC and W OLSKI
and 71 specimens from this same Choszczéwka collected by us in 1965. In all, 525 specimens
have been investigated. We began the work of collecting the material in 1964—1965 by
searching for localities known in our literature. It came to light that the locality at Siedliska
near Piaseczno had ceased to exist. The search in the vicinity of Kiekrz near Poznan offer-
ed no better results. The locality near Serock Pomorski (KAJ, 1953) has also ceased to exist.
We, however, discovered a small pool several hundred meters distant from the one mentio-
ned by KaJ. This new locality lies in the village of Male Laki (Swiecie district), on the farm
of Mr. R. NiTKA. The swamp-minnow is plentiful here.

We have also stated the presence of the swamp-minnow in 6 small bodies of water
in the vicinity of Gdansk. Below we are giving a full list of the localities:

Gdansk voivodeship

1. Hel near Jastarnia, district Puck, KAJ, 1953 (not existent)
2. Zukowo, distr. Kartuzy, auth., 1964, 1965

3. Migowo Gorne, distr. Gdansk, auth., 1965

4. Migowo Dolne, distr. Gdansk, auth., 1965

5. Jasien, distr. Gdansk, OLIVA, 1963 (mot existent)

6. Jasien, distr. Gdansk, SELIGO, 1916 (not existent)

7. Gdansk-Sianki, SELIGO, 1916 (not existent)

8. Jasien, distr. Gdansk, auth., 1965

9. Kielpino, distr. Gdansk, auth., 1965

10. Karczemki Kielpinskie, distr. Gdansk, OrLiva, 1963

11. Wyczehowo, distr. Kartuzy, KurLamowicz and KLIMKIEWICZ, 1962

L
4 .

. Kartuzy, auth., 1964, 1965
Bydgoszcz voivodeship

13. Buszkowo, distr. Bydgoszcz, URBANOWA leg. 1931 (not published)
14. Male Laki, distr. Swiecie, auth., 1965

15. Bukowiec, distr. Swiecie, auth., 1964

16. Serock Pomorski, distr. Swiecie, KaAJ, 1953

17. Rynarzewo, distr. Szubin, auth., 1964

18. Suszewo, distr. Lipno, auth., 1965

19. Lochocin, distr. Lipno, auth., 1965

Poznan voivodeship

20. Zlotkowo, distr. Poznan, (ScHuLz, 1912), KAJ, 1953
21. Kiekrz, distr. Poznan, KuLMATYCKI, 1920
22. Ryszewo, distr. Gniezno, KuLAMOWICZ and JAZDZEWSKI, 1960

Warszawa voivodeship

23. Legionowo, distr. Nowy Dwor Mazowiecki, auth., 1965
24. Kielpin near the road Michalow — Nieporet, distr. NowyDwoér Mazowiecki, auth., 1965
25. Pustelnik, distr. Wolomin, auth., 1965
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26. Radzymin, distr. Wolomin, auth. 1964, 1965

27. Struga (Czarna Struga), distr. Wolomin, S. FELIKSIAK leg. 1929 (not published)
28. Warszawa-Choszczowka, LOREC and WoLskIl, 1910, auth., 1965

29. Zielonka, distr.Wolomin, auth., 1965

30. Siedliska, distr. Piaseczno, Lorec and W o1ski, 1910 (not existent)

Lublin voivodesliip

31. Wola Tulnicka, distr. Radzyn Podlaski,KAJ,1953
32. Parczew, auth., 1965
33. Jedlanka, distr. Parczew, KULAMOWICZ,1962

34. Sosnowica, distr., Parczew, URBANSKI, 1946
35. Krasne, distr. Parczew, KuLAamMowicz, 1962
36. Kocia Gora, distr. Lubartéw, URBANSKI, 1946
37. Nadrybie, distr. Chelm, URBANSKI, 1946

38. Zezulin, distr. Lubartow, URBANSKI, 1946

39. Zawieprzyce, distr. Lubartéw, Urbarnski, 1946
40. Chlewiska, distr. Lubartow, URBANSKI, 1946
41. Krzczen, distr. Lubartow, KuvLamMowicz, 1962
42. Ryczka, distr. Parczew, Kulamowicz, 1962
43. Rejowiec, distr. Chelm, auth., 1965

The distribution of these localities shows Map 1.

In collecting the material we have limited ourselves from necessity to a rather modest
number of specimens from one locality (usually 25), as the conditions under which they
appeared were not always propitious to fishing on a large scale. Also, in the case of possessing
a large number of specimens, in principle, only 25 were used for plastic measurements so
that their comparison should give decisive information.

The material was Kkilled in 2 °/0 formalin. This way of preserving makes it easy
to count the rays in the fins being straightened to the maximum point. Part of the material
was transported alive for breeding purposes. The fish bred in aquarium have not been
included in this study.

The examined material is kept in the collection of the Institute of Zoology of the Polish
Academy of Sciences in Warszawa.

Plastic and meristic measurements were taken of the fixed material. All the traits
characteristic for the family Cyprinidae (PRAVDIN, 1939) have been taken into conside-
ration. In order to obtain the greatest point of exactitude in the measurements and avoid
mistakes resulting from different ways of taking them all the plastic measurements were
made by a single author with the help of a dial-calipers and read with an exactitude of
+0.1 mm. As to the meristic features the rays in the fins dorsal, anal, pectoral and ventral
were counted as well as the scales in the lateral line, the gill rakers and vertebrae. The latter
were counted either from radiographs or else on the preparated skeleton and stained with
alizarin and made clear by glicerine.

In order to facilitate counting the rays certain dorsal and anal fine were stained as
well, especially those where there seemed to be 8 soft rays. The result of measurements
and counts are presented in tables.

GENERAL CHARACTERISTIC, SEXUAL DIMORPHISM

The swamp-minnow from Poland is a fish of small dimensions. Kula-
mowicz (1963) attributes the largest size — 135 mm —to the swamp-minnow



310 M. Gasowska, J. M. Rembiszewski G

Table I. Sexual dimorphism of the swamp-minnow Phoxinus
All material except the last sample taken by au-

Maximum Minimum Lateral head Caudal pe-
N body depth body depth length duncle length

te ?2? te $? te ?? te ??
Jasien 13 21.7 22.7 9.2 9.8 25.4 26.2 21.2 20.7
Migowo 8 23.1 24.7 11.2 10.4 25.8 26.8 20.6 20.4
Kartuzy 8 22.5 25.5 10.2 10.3 25.4 25.6 22.6 22.6
Rynarzewo 6 23.8 244 11.6 11.3 25.0 25.8 22.3 22.6
Lochocin 7 24.4 24.9 10.4 10.1 25.4 24.9 22.3 22.6
Choszczowka 10 22.6 25.1 11.2 10.6 25.5 25.8 23.2 23.1
Legionowo 8 23.8 24.2 11.5 10.1 25.5 25.8 22.1 22.1
Kielpin 12 21.7 22.7 9.7 10.1 25.7 26.3 22.5 21.2
Radzymin 10 22.7 23.0 11.3 11.1 25.6 26.1 22.6 22.3
Ryszewo, KULA-
Mowicz and JAZ-
dzewski, 1960 50 23.2 23.0 11.5 10.7 25.9 26.5 22.9 21.7

from Krasne. Among the specimens we collected only a single one, from Zu-
kowo Zachodnie, measured 114 mm (total length). On the whole swamp-minnows
are small fishes less than 100 mm in length. They are characteristic by their
terminal mouth opening, the jaws being slightly oblique. In young specimens
the lower jaw slightly protrudes over the upper one. The top point of the mouth
occurs at the level of the lower edge of the eye. The dorsal outline of the head
rises in a slight arch to the front edge of the eye, later runs straight backwards
and upwards. Directly after the supraoccipital bone the trunk begins with
a clearly defined hump. There exist, however, individuals with a hump only
slightly outlined. In such cases the dorsal line of the head passes flowingly into
the dorsal line of the trunk. In larger specimens the latter runs in a slight arch
to the dorsal fin, whereas in small specimens it usually runs in a straight line.
There are intermediary outline between the two extreme ones more or less
in accord with the various lenght of the fishes. The outline of the back of the
swamp-minnow from the vicinity of Gdansk (Jasien, Migowo Goérne, Kiel-
pino) is usually straight (PI. T and II).

The pigmentation of the back and sides of the body is very pronounced.
Specimens coming from swamp bodies of water are very dark with almost
black backs and sides whereas those from field bodies of water with a gravel
or clay on the bottom are much lighter. The paired fins are brightly yellowish,
the unpaired ones are of a grayish-yellow colour. The lateral line is interrup-
ted and the longest part coming after the head. The spawning livery in the
form of nuptial tubercles is sometimes very marked, which has already been
mentioned by Oliva (1963). The numerical relationship of males and females
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percnurus percnurus (PALLAS) expressed in some plastic features,
thors. Average taken from percentages calculation

Pectoral fin Ventral fin Dorsal fin Anal fin Antedorsal Postdorsal
length length depth depth distance distance
99 XK 99 (2c? 99 = 99 K 99 XK 99

16.6 16.4 12.6 12.6 16.7 16.6 14.7 13.7 56.6 56.9 31.7 32.2
17.8 17.6 13.2 12.3 18.5 17.5 15.9 14.7 56.6 57.9 32.8 32.1
16.1 15.0 13.2 12.6 16.6 15.7 13.4 13.1 56.3 57.2 338 33.4
15.6 15.2 12.9 12.3 16.6 14.8 14.6 13.2 57.3 57.8 329 323
16.7 16.3 14.1 13.4 16.5 16.0 15.1 14.8 56.1 57.8 345 32.0
16.6 14.9 13.3 12.3 17.2 16.3 15.5 13.7 56.2 58.9 34.1 32.5
16.6 15.3 13.4 12.3 16.8 15.9 14.1 13.5 56.8 58.2  32.8 31.8
16.4 15.1 13.0 11.9 16.5 16.0 14.7 13.4 57.9 59.0 33.2 33.2
16.8 15.7 12.9 12.5 16.2 15.1 14.4 14.2 56.7 584 32.1 32.0

16.9 16.3 14.1 13.4 18.5 17.8 16.7 15.6 57.6 58.3 35.2 34.7

in our collection is definitely in favour of the females and may be expressed
as 1:2.4.

Sexual dimorphism is evident in several plastic characters (Table I).
The female’s maximum body depth is slightly greater than the male’s. The
difference is very apparent in specimens cought in summer at spawning time.
In the autumn, this difference becomes markedly smaller (f. i. the specimens
from Lochocin, cought in October). As regards minimum body depth, is has
been observed to be greater in males in 6 cases out of nine and in 3 cases to
be a greater in females. On the whole the head of the female is longer and
only in one case (Lochocin) have we observed a reversed relationship. There
is also no strict dependence on sex in the length of the caudal peduncle which
in 6 cases out of nine is longer in males, is of equal length in 2 cases and shorter
than in the females in one case. Complete regularity is noted in the antedorsal
distance which is always smaller in the male than in the female. Paired fins
are definitely longer in males, the difference being more marked in the case
of the pectoral fins. In the ventral fins not only is the difference a little smaller
but in one case (Jasien, auth. 1965) the ventral fins of the males and females
are of the same length. The depth of the dorsal and anal fins is in all noted
cases greater in males.

DISTRIBUTION OF THE SWAMP-MINNOW IN POLAND

All records of swamp-minnow from Poland are shown in the Map 1. It
is noticeable that so far they have been found in five voivodeships. The locali-
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POZNAN

29\ *'28
WARSZAWA

116

O locality not existent
C locality from literature

+ new locality

Map 1. Distribution of Phoxinus percnurus percnurus (PALLAS) in Poland.

ties where the swamp-minnow appears form concentrations in which separate
pools are sometimes only 1 km distance from one another.

In the places of its distribution the swamp-minnow is known to the local
people who are however not conscious of its specific difference, and do not
pay much attention to it as it is not a fish fit for consumption. Anglers some-
times use it as bait for catching predators. They use different names, depend-
ing on the region, to identify this little fish. In the vicinity of Warszawa it
is called “linek morski” or “btotniak”, the common people call it “kielbik”.
In the voivodeship of Lublin it goes by the name of “mlonka”, while near
Zukowo Zachodnie it is called “sztukiel”. In Poland, the swamp-minnow is,
so far, known in 43 localities. Our still very superficial penetration of the area
allows us to suppose that the swamp-minnow is more common than has been



Locality and authors N

Siberia (various localities), BERG, 1912 19
Lena River system, KARANTONIS,
KIRILLOV, MUHOMEDIJAROV, 1956

Jana River system, (near Verhojansk), authors 1 1
Viljuj River system, KIRILLOV, 1962 —
Soz River system, Mukov, 1965 24
Jasien, OLIVA, 1963 50
Karczemki Kielpinskie, OLIvA, 1963 61
Jasien, authors 35
Migowo Gérne, authors 20
Migowo Dolne, authors 5
Wyczehowo, KuLAMOWICZ i KLIMKIEWICZ, 1962 25
Zukowo Zachodnie, authors 25
Kartuzy, authors 33
Bukowiec, authors 25
Rynarzewo, authors 25
Male Laki, authors 25
Serock Pomorski, KaJ, 1953 —
Serock Pomorski, authorsl 7
Lochocin, authors 26
Suszewo, authors 14
Zlotkowo, KAJ, 1953 50
Ztotkowo, authorsl -
Ryszewo, KULAMOWICZ i JAZDZEWSKI, 1960 100
Ryszewo, authorsl —
Choszczowka, authors 25
Choszczéwka — lectotype 1
Choszczéwka — paralectotypes

Legionowo, authors 26
Kielpin, near the road Michaléw-Nieporet, authors 25
Radzymin, authors 25
Struga, authors 26
Wola Tulnicka, KaJ, 1953 !
Jedlanka, KuLAMowiICZ, 1962 11
Krasne, KuLAMOWICZ, 1962 20

Parczew, authors
Rejowiec, authors

1 borrowed material

Table II.

Total length
in mm

100-150 (180)

94-145
80-100
67.2
67.5
53-69
56-116
80-103
60.5-79
58-114
59-87
62-82
72-93
59-98

2-45

23.5-30
63-96
(65)78-107

(106)

57-90

53-65(75,85)

48-71

(47) 50-68

53-74
58-77

57.5-90
70-135

Body length
in mm

80-125 '

55.7

59.7
45-59
46-99
70-90
50-99
50-74

51-69 (90)

62-80
50-83
20.5-25
54-84
(55)67-91
30-80

N

11
19
24
50
61
25
21
5
25
25
25
26
25
25
44
7
48
14
40
5
100
20

45-55 (65,74) Tl

46

(41)45-50
41-61

(40)43-58
45-65
49-66

1

8
27
25
25
25
102
11
20
30
12

1

Dorsal fin rays

Inr 7

(I I
I
I

111
1001
111
111
111
111
111
1001
111

(In

11
-1V
I

11

111
II-1V
I
-1V
111

1901
-1V
11

I
-1V
II-111
(1) 1II
II-111
111

1101

©6) 7
7

© 7 @®
6-7
6-8

7 ®)
©) 7
7

7 @8
6-7
©6) 7
7 @8)
78)
7

7-8
7
(6,6) 7(8,9)
7 )
7-8

7

7-9
©6) 7
7

7

©6) 7
6-7
7

6-7
©) 7
7-8

7

©) 7
6-7
©) 7

Anal fin rays

111

111
II-1Vv
111
111

1111
1
1901
(I I
I
1
1
II-1V
I

111
III-1V
III-1V

111
II-1v

1I-1V

1001
II-1V

111

111

111

©6) 7-8

6-7 (8)
6-7 (8)
©) 7
avy 6-7
avy 7
7 8)
5) 6-7
©) 7

7

7

7

7-8

7

©® 70
v) 7-8
7-8

7

-8

B RS BN BN B |

6-7

I (IV) (6) 7 (8)

I-1V
-1V
II-111

(I TII
II-111

I

111

©) 7
7

7-8 (9)
7

6-7
6-7
6-7

N

11
19
22

25
21

5
25
25
25

27
25
25
25
101
11
20

Pectoral fin rays

I 13-14

I 14-17
I 13-16
I 12-15

12-15

I 12-14
I (11) 12-14
I 12-13
I 10-15
I 12-14
I (12) 13-14

I (13. 13) 14-15 (16)

I 11-13

I 13-14(15,16)

11-14
I 12-15
I (12) 13-14
I 11-15
I 12-14
I 11-14
I (12) 13-14

I 12-14
I 12-14
I (12) 13-14
I 12-14
I 11-15
I 11-14
I 10-14

as)

Ventral fin
rays

I6

I 6-7

I 6-7
I-II 6

5-7

mn 7-8
I 6-7
7 @0

I6 (7
7
In 6 7
m ©) 7
I 6-7
6 7
6-7
m 6 7
I 7 (8)

I-11 6-8

m 7
I 6-7

Meristic features of swamp-minnow, Phoxinus percnurus percnurus (pallas) from Poland and the USSR

N

1
19
16

25
21

Gill rakers

11-17
10-11
10-11
8 (9

(7) 8-9
(7) 8-10
8
7.9
7-10
8-10
6) 7-9 (10)
(7) 8-10
810
(7) 8-9 (10)
89
(7)_§l§_}10)
1, 7{2;1];
8-9 (10)
8-9
(7) 8-9

11
19
24
50
61
27
20

25
25
25
24
25
25

38
14
40

100

43

26
25
25
25
102
11
20

Lateral line scales

(68,69)
(69-71)

(66)

(65)

(63)
(68)

70-80

72-79
75-89
70-78
70-82
70-80
72-86
72-84
68-79
77-78
68-76
73-83
70-82
67-76
68-80
71-82

(81-85)
(87, 88)

79

69-80

71-76 (83,85,86)
68-82

69-86

73-85 (88, 89)
70-80

74

71-79

70-80

69-78 (80, 81)
72-82

66-82

73-86

67-83

66-82

N

1
19
16

1

20
18

Vertebrae

37

(36)

37

37-43
39-40
37-38
36-41

(41)

(40
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considered hitherto as there are quite a lot of adequate biotopes for it in
Poland.

In our conditions the existence of this species is subjected to great diffi-
culties as different kinds of ameliorations and town planning do away with
many small bodies of water. Thus the locality at Jasien stated by Oliva (1963)
has ceased to exist as soon as a year after it was found by the author (our
own statement ratified by letter L. Lawinski, 1965). We can only hope that
owing to its great adaptability and the mild interest of anglers, who transport
it from one place to another the swamp-minnow will not become totally
extinct for some time yet.

ANALYSIS OF THE EXAMINED MATERIAL
Meristic features

A meristic analysis was made of 525 specimens comparing them with data
from the literature. A total comparison in figures is given in Table II.

In view of the data in the literature concerning swamp-minnows from
Poland as well as in adjacent countries and because we are confronted with
the fact of the existence of subspecies established on the basis of their meristic
features this chapter must be discussed more widely.

We shall start our analysis by counting the number of rays in the fins.
The number of soft rays in the dorsal fins of our specimens oscillates between
6-8 (9), though 92,22 °/0 of the material has only 7 rays, other figures being
encountered only sporadically. It should be stressed that the last ray is some-
times clearly divided in two down to its base, thus seeming like two rays.
We have, however, counted it as one because it is supported by only one basal.
The rule of counting the last ray as one only, in spite of its division has been
accepted by systematists, and is illustrated by many examples in Berg
(1949, Fig. 396, 585) and Hubbs and Lagler (1947, Fig. 2). The 8 soft rays
in 92 °/0 of the specimens from Ryszewo, announced by Kulamowicz and
Jazdzewski (1960) come of the fact of these investigators considering the
last, composed ray as two rays. Thanks to Dr. A. Kulamowicz’s kindness
we were able to verify his counts on 20 specimens. According to our counts
one specimen had 6 soft rays, 19 having the usual — 7. In all probability also
Kaj (1953) applied the wrong system of counting in the analysis of the swamp-
-minnow from Wola Tulnicka in which the majority — 62 fishes had 8 rays
and 40 fishes — 7 soft rays. The same applies to Zlotkowo and Serock Po-
morski (Kaj, 1953) where 4 specimens had 7 soft rays and 36 had 8. We had
the possibility of verifying this feature in 5 specimens from Zlotkowo and 7
from Serock Pomorski from Kaj’s collection. All of them having 7 soft rays.
We have, besides, investigated this feature in 42 specimens from Eejowiec
and Parczew, thus, areas in the close neighbourhood of Wola Tulnicka and
in none of the specimens did we note the presence of 8 soft rays. The table
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Table I1l. Number of soft rays of dorsal, anal, pectoral and ventral fins and number
rus percnurus (Pallas)

Dorsal fin soft rays Anal fin soft rays

Locality
6 7 8 9 5 6 7 8
Jana River systeml n 1 10 8 3
Jasien 25 24 1 1 24
Migowo Gorne 21 1 20 3 18
Migowo Dolne 6 5 5
Zukowo Zachodnie 25 7 18 1 10 14
Kartuzy 25 1 24 1 24
Bukowiec 26 25 1 26
Rynarzewo 25 24 1 25
'“" Mate taki 25 25 25
Serock Pomorskil 7 7 7
0 tochocin 48 2 44 1 1 1 46 1
A Suszewo 14 13 1 1 3
4 Ztotkowol 5 5 5
Ryszewol 20 1 19 20
Choszczéwka 71 5 66 1 70
Choszczéwka-lect., paralect. 9 1 8 9
Legionowo 27 3 24 3 24
Kietpin 25 25 1 23 1
Radzymin 25 2 23 1 24
Struga 25 1 24 25
Parczew 30 6 24 3 27
Rejowiec 12 1 1 2 10
Totals 506 32 468 5 1 1 27 470 8
Siberia (various localities) < —=
? Lena River system (not Berg) Y —>
.. Viljuj River system 19 y—> <——>
B Soz River system 24 Ymmm Y= Y>>
Jasien 50 14 35 11 38 1
Karczemki Kietpinskie 61 9 50 2 13 46 1
% Wyczebowo 25 <= f—— >
Ztotkowo 40 4 36 22 18
{b Ryszewo 100 ?2 92 ? ? 9%
o Wola Tulnicka 102 40 62 13 88 1
Jedlanka n y—> y—>>
Krasne 20 4. —=——=> <>
1 borrowed material Y -mmmem > range

4 sporadic cases
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of the gill rakers in refering to particular specimens of the swamp-minnow, Phoxinus percnu-
from various localities

Ventral fin

Pectoral fin soft rays Gill rakers

N soft rays N
10 11 12 13 14 151617 5 6 7 8 6 7 8 9 10 11 12-17
2 2 5 2 4 7 11 5 6

25 9 12 4 15 10 25 1 15 9

21 1 2 13 5 1 20 21 1 6 14 3

5 2 3 4 1

25 3 19 3 25 25 8 15 2

25 1 17 7 1 24 25 3 8 9 5
25 2 1 11 1 1 24 25 7 12 6
25 6 12 7 12 13 25 1 9 10 1
25 11 12 1 1 1 24 25 1 5 16 3
48 2 14 27 5 1 47 27 7 16 4
14 1 5 7 1 13 1 14 1 4 8 1

5 3 1 1 5 5 4 1

40 1 20 17 2 40 30 2 11 16 1
27 9 14 4 27 24 2 13 4 5
25 6 15 4 5 20 25 15 9 1
25 2 13 10 3 22 25 5 20

25 4 18 3 2 23 25 1 6 18
396 151 191 124 25 4 31 353 12 357 124 130 161 35 6

W .
* -+ 3 —VF A A

19 > <> 19

22 J— a x 16 P

25 <—— > Y

41 2 10 15 1 3 u 23 8
100 2 20 54 24 ? 97
101 528 40 17 1 47 65

11 < —>

20 <— N <4
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given below shows the percentage of soft rays the dorsal fin in 463 investi-
gated specimens (without Ryszewo, Ztotkowo, Serock Pomorski and Siberia).

number of soft dorsal fin rays 6 7 8 9
number of specimens 30 427 5 1
% 6.48 92.22 1.08 0.21

There is no doubt that in the case of Ryszewo, Wola Tulnicka, Ztotkowo
and Serock Pomorski an unconscious mistake has been made in the manner
of counting these rays. In the fact of the above data, Oliva’s declaration
as to the fundamental difference between Ph. percnurus gdaniensis Berg
and other Polish subspecies is erroneous, (1963: 333) “In all Russian, Siberian
and Gdansk specimens 7 ramified rays of dorsal and anal fins predominate;
in other Polish localities (Wola Tulnicka, Ztotkowo, Eyszewo) 8 ramified
rays in both fins predominate, except in the anal fin in the population of Zlot-
kowo, where also 7 rays occur most frequently. This is a fundamental diffe-
rence of Phoxinus percnurus gdaniensis from other Polish subspecies”.

On the basis of the above considerations it should be noted that the swamp-
-minnow in Poland and the USSE has 6 —8 (9) soft rays in the dorsal fin stress-
ing the fact that individuals with 6 and especially with 8 or 9 soft rays are
only very rarely encountered (Tables II and III).

As to the anal fin it is impossible too, to consider Kaj’s (1953) data as
correct, the same applying to Kulamowicz and Jazdzewski (1960) who declare
the presence of 8 soft rays in this fin in the majority of specimens. The number
of these rays in the anal fin of the specimens we examined oscillates within
the range (5) 6—S8. The majority having 7 soft rays. In percentages the rela-
tionship for 463 specimens is expressed as follows:

number of anal fin soft rays 5 6 7 8
number of specimens L | 27 421 5
% 0.21 5.85 92.90 1.08

In the pectoral fin the pattern for about 800 specimens (our own material
and data from the literature)is I 10—I17. In our own material in 385 specimens
examined for this feature the numerical relationship of the soft rays is given
below :

number of pectoral fin soft rays 1 12 13 14 15
number of specimens 1 51 189 122 20

Specimens from the Jana River system (n — 11) are within the same range
though the number of soft rays most often encountered equals 14—I15.
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In the ventral fin the number of soft rays oscillates between 6—8 though
7 rays predominate. In the material we examined (n = 385) all specimens
had two hard rays. The literature gives I —I (Tables II and III).

The vertebrae have been counted in nearly a score of specimens from cer-
tain localities. In all, 116 specimens have been objects of these counts. Table
IV gives the data for Poland and the USSR. As can be seen from this Table
neither in the number of their vertebrae do swamp-minnows of Poland and
the USSR differ significantly one from the other. However, swamp-minnows
from certain localities in the USSR have a greater number of vertebrae. In the
case of this feature, only investigations made on a large number of specimens —

Table IV. Number of vertebrae of the swamp-minnow, Phoxinus percnurus
percnurus (Pallas)

Number of vertebrae

Locality
36 37 38 39 40 41 42 43

Jana River system 11 2 8 1
Viljuj River system 19 g———>
Lena River system — <~ TTmTTmmmmmm= =
Soz River system 16 < @ @ ————— >
Zukowo 16 1 12 3
Bukowiec 14 1 10 3
Rynarzewo 16 4 12
Lochocin 10 6 4
Suszewo 11 1 6 3 1
Radzymin 20 6 12 2
Struga 18 6 9 3

< > range

———————————— most frequent numbers

especially those coming from Russian localities —will allow us to draw pro-
per conclusions. Some of the vertebrae were counted from X-ray pictures,
sometimes insufficiently clear, therefore there may be slight inaccuracies
in their numbers.

The number of the gill rakers according to our data oscillates between
(6) 7—10 in 346 specimens from Poland and 10—11 in 11 specimens from the
Jana River system. Berg (1949), according to the information of V. A. Makunov,
gives 9—11 gill rakers in Phoxinus percnurus (Pallas) from the Lena River
system. Kirillov (1962) states 10—11 gill rakers in the swamp-minnow
from the Viljuj River system. Zukov(1965) states 8 —9 for the Soz River system.
Karantonis’, Kirillov’s and Muhomedijarov’s (1956) data from the Lena
River system, all differ significantly from the those given above. The latter
authors all give the figure 11—17. In this case, only further investigations
including a greater number of specimens from the mentioned territory will
render a more accurate evaluation possible. Thus, we accept the figures
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Table V. Number of the lateral line scales of the swamp-

Locality N
65 66 67 68 09 70 71

Siberia (various localities), BERG, 1912 e e
Lena River system, KARANTONIS, KIRILLOV,
MUHOMEDIJAROV, 1956

Jana River system, authorsl 11
Viljuj River system, KIRILLOV, 1962 19 <——
Soz River system, ZUKOV, 1965 24 e
Jasien, OLIVA, 1963 50 A —<
Karczemki Kielpinskie, OLIVA, 1963 61 —
Jasien, authors 27
Migowo Gorne, authors 20 2 1 2 2
Migowo Dolne, authors 5
Wyczehowo, KULAMOWICZ and KLIMKIEWICZ, 1962 25 <
Zukowo Zachodnie, authors 25
Kartuzy, authors 25 1 2
Bukowiec, authors 24 1 3 2 2
Rynarzewo, authors 25 2 1 4
Male Laki, authors 25 1 1 2
Lochocin, authors 38 1 4 2
Suszewo, authors 14 1
Zlotkowo, Kaj, 1953 40 < —————
Zlotkowo, authorsl 5 1
Ryszewo, Kulamowicz and Jazdzewski, 1960 100
Choszczowka, authors 43 1 2 3 5
Choszczéwka-lectotype, paralectotypes (auth.) 8 1
Legionowo, authors 26 1 3
Kielpin, authors 25 1 3 1 2
Radzymin, authors 25 1
Struga, authors 25 2 1 1 2
Wola Tulnicka, KAJ, 1953 102
Jedlanka, KuLAMowICZ, 1962 11 Srmmmmmmemmeeen
Krasne, KULAMOWICZ, 1962 20 <

Totals (authors data) 396 1 4 1 12 12 19 28

[ 3 > range

A

Fsporadic cases
the most frequet cases

1 borrowed material
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minnow, Phoxinue percnurus percnurus (Pallas)

Number of scales

72 73 74 75 76 77 78 79 80 81 82 83 84 8 8 87 88 89

1 1 1 1 1 2 11 11
>
2 1 2 3 5 4 3 3 1 1 1 1
1 2 2 3 2 2 1
2 2 1

1 2 4 3 5 2 3 11 3
1 2 6 3 2 3 2 2 1
3 2 2 2 1
5 2 1 5 1 2 1 1
3 3 3 3 3 2 2 1 1
4 3 3 2 2 5 4 2 3
4 2 2 2 1 1 1
2 1 1
5 6 4 3 2 6 2 3 1
1 1 1 1 1 1 1

2 3 3 5 2 4 2 1
4 2 4 2 2 1 1 2
1 4 1 2 6 2 3 1 12 1
3 1 1 5 5 1 1 1 1

39 35 37 39 44 31 31 24 14 I 5 7 2 2 1 11
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(6) 7—11 as the number of gill rakers in the swamp-minnow from Poland and
the USSR setting apart the data of the three lastly mentioned authors.
The numerical relationship of the gill rakers in Poland and the USSR
swamp-minnow forms is shown in Table III.

The lateral line in all the investigated cases was not full but usually inter-
rupted. According to our data the number of scales along the sides of the body
ranges from 65—86. The values 68—_80 are the ones encountered most often —
Table . Kaj (1953) states 68—84 scales (Wola Tulnicka, Zlotkowo), Kula-
mowicz and Jazdzewski (1960) 73—S83 (88, 89) for Ryszewo and Oliva (1963)
68—88 for Jasien and Karczemki Kielpinskie. There is a great disparity be-
tween these figures and those of Lorec and Wolski (1910). These authors
stated 83—97 scales on the side of the body of the swamp-minnow “Phoxinus
dybowslcii sp. nov?” from Choszczowka and Siedliska. The data concerning the
number of scales from territories outside Poland are very similar to our own,
with the exclusion of Lorec’s and Wolski’s (1910). The swamp-minnow from
the Jana River system has 75—89 scales, Warpaciiowski (1887) states 83—S85
scales for the Ph. sabaniejewi Warp, (eastern side of the Ural). Ruzskij (1926)
mentions 86—388 scales for the Ph. percnurus syrakul Ruzskij (Western Siberia,
south of Celabinsk). Berg (1912) states 70—380 for Siberia in general, Kirillov
(1962) 70—78, Karantonis, Kirillov and Muiiomedijarov (1956) 72—79,
Zukov (1965) 70—S82. In the above survey of the number of scales neither
in our own nor in foreign material did we find such high figures as those
given by Lorec and Wolski (1910).

In view of this fact we have deemed it of prime necessity to make a revision
of Phoxinus percnuriis dybowskii Lor. et Wol. on the basis of the original
material and the fresh one we caught in locus typicus in 1965. Nine swamp-
-minnows with the adnotation “typus descriptivus”, from Choszczéwka near
Buchnik have been preserved in the Institute of Zoology of the Polish Academy
of Sciences in Warszawa. They represent part of the typical material the
rest of which has been lent to Prof. Kaj in Poznan and is still there.

By a stroke of luck the small body of water at Choszczéwka has so far been
preserved from destruction, which fact has allowed us to collect material again
and study it. This small body of water is the only one existing at Choszczéwka —
formerly a suburban terrain —now joined into the city of Warszawa. It is
positioned in the back part of Mr. Szlaciicic’s property at 328 Modlinska
Street. This small pool forms the latter end of a long, former peat-ditch. It
is not over 1 m deep. According to “Przewodnik Zoologiczny po okolicach
Warszawy” (Suminski and Tenenbaum, 1921) it is distinctly the same one
from which Lorec and Wolski drew their material. The small body of
water at Siedliska near Piaseczno the above authors speak about, has ceased
to exist.

From the typical material we have chosen the lectotype (specimen No 8)
which along with the remaining specimens (paralectotypes specimens No
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1—7, 9) has been subjected, to thorough analysis for meristic and plastic fea-
tures. The data concerning these features are in Tables II, III, VvV, VL
In the lectotype the number of scales along the side of the body amounts to
74, in the paralectotypes to 71—79. In our material collected in Choszczowka
the number of scales in 43 specimens ranges from 70—S80. On the basis of
the number of scales of the typical as well as the newly acquired material
we consider the swamp-minnow from Choszczéwka as belonging to the nominate
subspecies Phoxinus percnurus percnurus (Pallas). The data of Lorec and
Wolski (1910) most probably result from wrong couting due to the difficulty
in reading these scales. The folds in the thick skin may have been taken for
a separate scales.

Moreover, we can state that Berg’s (1949) data giving the range of 70—_80
scales for Ph. percnurus percnurus (Pallas) were based on very scant material
and do not answer to reality. On the basis of our own data and the above cited
examples from the Polish and Russian literature we consider that this range
ought to be enlarged and value of (65) 66—=89 scales accepted for Ph. percnurus
percnurus (Pallas) with the most often appearing values of 68—=.0.

Thus as a preliminary suggestion based on the number of their scales and
soft rays on their fins the swamp-minnow from Poland must be considered
as identical with the typical form of swamp-minnow from the USSE.

Plastic features

Before passing on to the confrontation of our material with the data from
the literature it will be useful to quote Berg’s (1907 : 199) opinion on the
subject of the morphotic variability of this species: ,,The swamp-minnow is
subject to innummerable changes; we can without exaggerating say that in
every river system, even the system of secondary tributaries there exists a
special local form of Ph. percnurus. If we give specific names to individuals
showing only slight feature-differences unending number of species will be
born and we will not be able to tell one from another without mentioning their
localities ...” ,,The cause of variability of the swamp-minnow undoubte-dly is
the isolation... the swamp-minnow lives exclusively in marshy vegetated lakes
that never join rivers. Having once found itself in such a body of water it is
not subject to crossing and gradually turns into a different form”. Karantonis,
Kirillov and Muhomedijarov (1956:87) are much of the same opinion: ,,...sin-
gle specimens appear as an exception in the Lena Biver. As a result of its long stay
in the river the swamp-minnow grows slender, changes its colouring, dark stripes
appearing on the sides of its body. The thus changed swamp-minnow now
resembles the Amur-minnow.” (Phoxinus layowsMi Dyb.).

We, therefore, will conduct the analysis of the plastic features of the swamp-
-minnow from Poland according to Berg’s (1949) key, analysis the same fea-
tures of Phoxinus percnurus (Pallas) in turn. In single cases, especially in
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Table VI. Plastic features of the swamp-minnow, Phoxinus percnu-

1
Locality and author N Maximum body depth
Range M +m a
Siberia (various localities), Berg, 1912 19 23.3-28.1 27.01 - —
Lena River system, Karantonis, Kirillov

and Muhomedijarov, 1956 — 24.1-28.8 — — —
Sargoldzin River system (near Cita), Nikolskij,

1956 14 23.0-29.0 26.4 - —
Jana River system, authors 11 21.5-27.7 24.9 - -
Soz River system, Zukov, 1965 24 19.6-27.3 23.7i0.35 1.73
Jasien, Oliva, 1963 50 - — 23.3 - —
Karczemki Kietpinskie, Oliva, 1963 61 - — 23.6 - —
Jasien, authors 25 20.0-25.0 22.3i0.23 1.17
Migowo Gérne, authors 20 21.2-26.6 23.9 - —
Wyczehowo, Kulamowicz and Klimkiewicz, 1962 25 —_ - 24.9 - —
Zukowo Zachodnie, authors 25 21.5-27.0 24.2i0.32 1.60
Kartuzy, authors 25 20.4-27.0 23.6i0.38 1.82
Bukowiec, authors 25 21.8-27.5 24.7i0.30 1.51
Rynarzewo, authors 25 21.7-26.7 24.0+0.22 1.09
Mate taki, authors 25 22.0-26.8 25.2i0.29 1.25
Serock Pomorski, Kaj, 1953 44 - — 22.0 - —
tochocin, authors 25 22.2-29.0 25.9+0.29 1.46
Ztotkowo, Kaj, 1953 40 20.3-26.3 23.4i0.22 1.02
Ryszewo, Kulamowicz and Jazdzewski, 1960 100 20.9-27.4 23.1i0.16 1.62
Choszczowka, authors 25 21.3-27.3 23.8i0.33 1.62
Choszczéwka, authors, lectotype 1 - — 24.0 - —
Choszczéwka, authors, paralectotypes 8 22.1-26.0 23.9 - —
Legionowo, authors 25 21.1-26.0 23.7i0.26 1.32
Kietpin, authors 25 20.2-24.4 22.1i0.24 1.25
Radzymin, authors 25 19.2-25.1 23.0i0.33 1.67
Struga, authors 25 21.4-26.2 23.7i0.23 1.17
Wola Tulnicka, Kaj, 1953 102 —_ — 25.4i0.16 1.71
Jedlanka, Kulamowicz, 1962 11 23.9-27.5 25.1 - —
Krasne, Kulamowicz, 1962 20 23.9-27.8 26.1 - —

the analysis of Ph. percnurus occidentalis Kaj, we will use Oliva’s (1963)
key.

In accordance with Berg’s criteria the swamp-minnow we investigated
shows the following similarities and differences:

1. In all the investigated populations, in accordance with Berg’s (1949)
key, the maximum body depth is greater than the length of the caudal
peduncle. Only very occasionally did a specimen occur whose maximum body

1 our calculation
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rus percnurus (Pallas) expressed in percentages of the body length

2

Minimum body depth

Range

10.0-13.0

9.5-11.2
8.9-12.3

9.1-10.7
10.0-11.8
9.5-11.8
9.0-12.6
9.8-13.4
10.0-12.5
9.1-11.4
9.5-11.5
8.0-12.0
9.5-11.9
9.0-12.3
10.4-12.4
9.1-12.0
9.0-11.4
8.2-12.3
8.3-11.3
10.0-11.3
10.1-12.3

M+m

103 -
10.6+0.18
114 -
124 -
9.9+0.08
109 -
10.6 -
10.770.12
10.7+£0.15
11.3+£0.20
11.3+£0.13
10.3+£0.10
94 -
10.5+£0.08
9.9+0.15
11.0+0.05
10.8i0.14
124 -
111 -
10.7+0.16
10.1+0.11
10.9+0.21
9.6+0.14
10.6£0.06
10.6 -
11.0 -

a

0.87
0.38

0.60
0.78
1.98
0.68
0.52

0.39
0.95
0.54
0.69

0.78
0.66
1.06
0.72
0.70

3

Caudal peduncle length

Range
20.5-26.4

18.5-23.3
18.0-25.0

20.7-23.4
20.0-24.5

19.6-22.8
18.5-21.7
19.1-25.0
20.0-24.0
18.3-21.6
19.7-23.1
19.0-23.7
18.2-25.1
19.2-24.4
21.0-24.0
19.7-24.3
20.0-24.4
20.4-24.0
20.0-24.1
20.9-23.8
19.2-22.4
18.9-22.8
21.4-23.8
18.8-22.2

M+tm

23.41 -

21.7 -

22.0 -
22.370.25
203 -
21.1 -
21.3+£0.18
206 -
21.9 -
22.0+0.25
22.2+0.20
19.7+0.18
21.7+0.21
21.2+0.23
21.6
22.6+0.23
22.6+0.17
22.3+£0.14
21.9+0.18
22.2 —
22.1 -
22.1+0.25
22.5+£0.20
20.7+0.18
20.9+0.23
22.2+0.12
22.1 -
209 -

(0]

4

323

Minimum body depth in
caudal peduncle length

Range

41.4-55.0

40.0-51.0

41.4-52.1
47.1-59.0
43.1-59.3
40.5-54.5
50.0-68.2
46.7-60.8
43.0-54.5

40.7-57.0

41.0-57.8

45.5-52.3
41.7-57.1
40.0-52.6
40.0-62.0
39.0-54.0

42.5-51.9
46.4-54.9

Jf+m

48.51 -

54.01 -

45.7 -
47.51 -
56.0 -
535 -
46.0+0.61
53.1 -
48.6 —
49.1+0.75
45.5+0.80
56.8+ 1.11
51.8+0.62
48.5+0.60

46.6+0.82
43.81 -
49.31 -
48.6+£0.66
56.0 -
50.6 -
48,4+0,75
44.5+0.61
52.2+ 1.00
43.8+0.77

47.71 -
52.6 -

a

depth equalled or was slightly less than the latter (also mentioned by Berg).
it usually
equals more than 24 °/0of the body length”. This definition is very questionable.
Berg (1949) based his key on the data from 1912 and on numerically very
limited material. It did not represent the population and consisted of only
single specimens from different bodies of water in Siberia (19 individuals from
14 localities). A more numerous and uniform material (Nikolskij, 1956 and
our data), representing populations, showed the lower range designated by

He completes the maximum body depth witli this definition:

1 our calculation
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Table VI.

5
Minimum body depth in

Locality and author N maximum body depth
Range Mt_m a
Siberia (various localities), BERG, 1912 19 40.0-51.3 42.11 - —
Lena River system, KARANTONIS, KIRILLOV and

MUHOMEDIJAROV. 1956
Sargoldzin River system (near Cita), NIKOLSKIJ,

1956 14 — — 44.31 - —
Jana River system, authors 11 36.0-47.2 41.4 —
Soz River system, Zukov, 1965 24 — — 44.61 - —
Jasien, OLIVA, 1963 50 — 47.5 - —
Karczemki Kielpinskie, OLIVA, 1963 61 —_ — 49.0 - —
Jasien, authors 25 40.8-49.0 44.5i0.40 1.94
Migowo Gorne, authors 20 40.1-52.9 45.6 - —
Wyczehowo, KULAMOWICZ and KLIMKIEWICZ, 1962 25 — — 42.61 - —
Zukowo Zachodnie, authors 25 38.4-47.6 43.370.45 2.28
Kartuzy, authors 25 36.0-48.4 44.5i0.60 3.02
Bukowiec, authors 25 38.0-53.8 45.4i0.40 1.98
Rynarzewo, authors 25  41.2-50.0 46.870.50 2.48
Matle Laki, authors 25 35.3-44.4 40.8i0.40 2.00
Serock Pomorski, KaAJ, 1953 44 _ 42.61 - —
Lochocin, authors 25 38.0-44.3 41.2+0.48 1.91
Zlotkowo, KaJ, 1953 40 —_ — 42.31 - —
Ryszewo, KULAMOWICZ and JAZDZEWSKI, 1960 100 —_ — 47.51 - —
Choszczowka, authors 25 40.7-52.0 45.5i0.68 3.43
Clioszczéwka, authors, lectotype 1 — 48.3 - —
Choszczowka, authors, paralectotypes 8 44.4-47.7 46.4 - —
Legionowo, authors 25 37.6-50.0 45.5i0.64 3.22
Kielpin, authors 25 38.1-53.3 45.0i0.30 1.55
Radzymin, authors 25 38.5-56.6 47.8i0.87 4.34
Struga, authors 25 35.0-48.0 40.3i0.62 3.13
Wola Tulnicka, KaJ, 1953 102 — - 41.71 - —
Jedlanka, KuLAMOWICZ, 1962 11 _ 42.21 - —
Krasne, KuLAMOWICZ, 1962 20 - - 42.11 - —

Berg to be inaccurate. As for the Siberian swamp-minnow Nikolskij (1956)
states the lower range in 14 specimens from one small body of water to equal
23 °/0, while our material consisting of 11 specimens from the Jana River system
shows a lower range of 21.5 °/0. Also, the lower range of the maximum body
depth in Phoxiiius percnurus (Pallas) sensu lato from other Siberian areas
as well as from Europe descends significantly below 24 °/0 of body length (Ta-
ble VI, 1). In the basis of the data aquired so far, this size is enclosed within
the range 19.2—29.0 °/0.

1 our calculation
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Continued
6 7 8
Pectoral fin length in the
distance between pectoral The head length Antedorsal distance
and ventral fin insertions
Range M+ m a Range Mim a Range Kim a
45.8-65.0 57.31 - - 23.5-27.5 2541 - - 54.9-63.3 58.61 - -
19.7-25.4
25.0-29.0 26.8 - —  56.0-63.0 595 - —
54.0-70.0 59.8 - - 24.3-28.0 26.0 - - 58.0-61.2 60.0 - -
- — 56.71 - - 23.2-28.5 24.9i0.29 142 52.7-60.4 56.1i0.48 2.36
56.0-70.0 61.5 - - - — 240 - — 49.0-58.5 56.5 - —
59.7-74.0 65.5 - — — — 236 - — 55.7-58.5 57.0 - -
55.0-72.7 61.3i0.92 4.60 24.1-27.8 25.6i0.18 0.93 54.0-60.3 57.0i0.29 1.48
53.3-69.2 62.0 - —  24.5-28.2 264 - — 55.4-594 578 - —
— —  56.71 - — — — 269 - — — — 582 - —
47.3-66.6 57.3i0.81 4.06 24.8-28.2 26.2i0.16 0.82 54.0-59.7 56.8i0.30 1.48
50.0-71.4 60.5+ 1.22 6.12 24.5-26.6 25.7i0.12 0.61 53.4-60.6 56.810.37 1.88
52.7-68.0 60.0i0.84 4.20 24.6-28.4 26.6i0.15 0.75 56.2-61.0 59.0i0.25 1.28
50.0-66.6 57.6i0.81 4.08 23.1-27.4 25.2i0.19 0.97 55.4-60.5 58.4i0.30 1.52
56.6-70.8 63.5i0.71 3.56 25.4-28.6 27.4i0.14 0.70 56.4-61.2 58.9i0.26 1.32
26.0-32.9 29.5 - — — — 579 - —
51.2-68.7 59.810.79 3.94 23.4-26.7 25.0i0.16 0.81 54.3-60.2 56.3i0.29 1.46
50.0-60.0 57.2 - — — —  26.8i0.18 1.15 — — 570 - —
— —  65.51 - — 23.7-28.9 26.2i0.11 1.09 54.4-60.8 57.9i0.12 1.21
45.2-69.1 55.0il.28 6.44 24.0-28.1 25.7i0.22 1.09 55.0-60.4 57.9i0.28 1.39
— — 666 - — - — 270 - - — — 565 - —
69.2-79.0 72.3 - — 25.4-29.4 272 - — 56.0-59.2 574 - —
50.6-68.1 60.8i0.98 4.90 24.1-26.5 25.8i0.11 0.57 55.1-62.0 57.6i0.21 1.07
50.0-71.5 60.4il.20 6.00 23.0-28.0 26.2i0.32 1.05 55.8-60.8 58.6i0.27 1.36
48.8-73.0 60.0il.30 6.57 24.2-27.4 25.6i0.15 0.77 55.6-60.0 57.0i0.25 1.25
53.1-76.6 60.9il1.00 5.20 23.2-27.4 25.1i0.16 0.82 53.8-59.7 56.7i0.31 1.58
50.0-60.0 57.2 - - — — 27.5i0.09 1.00 53.5-64.5 58.8 - —
48.0-60.0 529 - - 24.3-26.8 25.7 - - 56.6-60.0 58.3 - -
46.3-63.6 529 - - 23.2-27.5 25.6 - - 55.6-62.3 59.2 - -

2. According to Berg (1949) the upper jaw of all the swamp-minnows
we investigated is smaller than the interorbital width.

3. In accordance with Berg the length of the lower jaw of swamp-minnows
we investigated is smaller than its minimum body depth except in the single
case —the swamp-minnow from Male L.gki —in which the length of the lower
jaw equals, on the average, 10.42 °/0 and the minimum body depth 10.33 °/0.
Though the difference is small it is however noticeable and represents the only
case in our collection. Berg (1912) separates the swamp-minnow with a lower
jaw longer than its minimum body depth giving it the name Ph. percnurus

1 our calculation
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Table VI.
9
Locality and author N Postdorsal distance
Range Mxm a
Siberia (various localities), BERG, 1912 19 30.3-36.0 3291 - -
Lena River system, KARANTONIS, KIRILLOV and

MUHOMEDIJAROV, 1956 -
Sargoldzin River system (near Cita), NIKOLSKIJ,

1956 14 - - - - —
Jana River system, authors 11 30.8-34.3 32.2 - -
Soz River system, ZUKOV, 1965 24 29.8-38.5 33.4%+0.42 2.06
Jasien, OLIVA, 1963 50 32.0-33.5 32.7 - -
Karczemki Kielpinskie, OLIVA, 1963 61 30.4-34.3 33.7 -

Jasien, authors 25 28.8-34.0 32.1+0.26 1.30
Migowo Gorne, authors 20 30.2-34.6 32.4 - —
Wyczehowo, KuLAMOWICZ and KLIMKIEWICZ, 1962 25 1
Zukowo Zachodnie, authors 25 30.1-35.3 33.2+0.27 1.37
Kartuzy, authors 25 30.7-35.2 33.7+0.24 1.22
Bukowiec, authors 25 28.2-33.4 31.3+0.28 1.42
Rynarzewo, authors 25 31.0-34.0 32.5+0.18 0.91
Male Laki, authors 25 30.5-34.5 31.9+0.20 1.01
Serock Pomorski, KaAJ, 1953 44 - - 33.4 - _
Lochocin, authors 25 30.1-36.2 33.3+0.24 1.19
Zlotkowo, KAJ, 1953 40 - - 33.6 - - !
Ryszewo, KULAMOWICZ and JAZDZEWSKI, 1960 100 31.9-37.0 34.9+0.09 0.93
Choszczéwka, authors 25 29.6-35.9 33.4+0.27 1.36
Choszczowka, authors, lectotype 1 - - 34.0 - -
Choszczéwka, authors, paralectotypes 8 30.9-35.0 32.8 - -
Legionowo, authors 25 30.3-36.3 32.8;£0.27 1.35
Kielpin, authors 25 30.0-36.5 33.0+0.30 1.50
Radzymin, authors 25 29.4-35.4 32.3+£0.34 1.71
Struga, authors 25 29.4-34.0 31.6+0.23 1.19
Wola Tulnicka, KaJy, 1953 102 - - 335 - -
Jedlanka, KuLaMowicz, 1962 11 - - - - -
Krasne, KuLAMOWICZ, 1962 20 - - _ - -

stagnalis Warp. In his opinion this feature is correlated with the upward devia-
tion of the lower jaw at a sharp angle and the protrusion of the lower end of
the dentary. In the case of the specimens of Male Laki we were not able to
discover a definite dependence between the latter features.

4. The following criterion according to Berg (1949) “The length of the
pectoral fin usually not greater than 65 °/0 of the distance from the insertion
between the pectoral and ventral fins” is characteristic for Ph. percnurus
percnurus (Pallas), Ph. percnurus gdaniensis Berg, Ph. percnurus sachali-
nensis Berg and Ph. percnurus dybowsMi Lor. et Wol. This value is fixed

1 our calculation
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Continund

Revision of the subspecies of the swamp-minnow

10

Dorsal fin depth

Range

12.3-17.2

17.0-23.0
12.6-17.3
115.0-19.3
16.5-17.5
17.1-19.0
15.5-18.4
16.9-20.0
14.0-18.0
14.3-17.2
15.9-19.6
13.1-18.7
15.0-18.6

14.8-17.7
15.9-20.1
14.8-18.1

18.0-22.2
15.0-19.0
13.0-18.3
113.9-18.0
15.2-18.8
15.0-19.8
12.9-18.3

by Berg on the basis of extreme data for 18 specimens of Ph.

M+m

14.71 -

20.2 -
15.0 -
16.2+0.24
17.3 -
174 -
17.0+0.16
18.0 -
17.2 -
15.8+0.16
16.1i0.17
17.0+0.21
15.3+0.22
16.5+0.21
179 -
16.1+0.16
18.1 -
18.2+0.08
16.7+0.11
17 A

209 -
16.7+£0.21
16.3+0.24
15.9+0.19
16.4+0.20
19.2 -
174 -
16.2 -

11

Anal fin depth

Range

10.0-15.5

14.0-19.0
10.8-13.7
11.8-17.6
14.2-15.4
14.6-18.0
12.2-16.0
13.2-17.0
10.1-15.3
11.3-14.7
13.1-16.9
11.7-15.4
11.6-16.6

13.1-16.4
13.5-18.2
12.0-16.2

11.7-17.4
11.7-16.7
11.6-15.6
12.7-16.0
12.1-16.7
13.2-16.9
12.0-16.9

K+t m

12.01

158 -
12.8
14.7+£0.28
144 -
151 -
14.3+£0.17
15.2 -
145 -
13.4£0.26
13.5+£0.20
15.1+0.22
13.9+0.20
14.2+0.23
159 -
14.6+0.15
15.7 -
16.1£0.10
14.5+0.22
102 —
15.0 -
14.0+£0.22
14.1+£0.23
14.2+0.16
14.1+£0.21
17.2 -
147 -
14.8 -

Pectoral fin length

Range

12.8-16.9

15.0-19.0
14.1-16.9
12.5-18.8
14.8-18.0
16.5-18.0
15.4-18.8
16.2-19.1
14.0-18.6
13.7-17.3
15.6-19.3
13.6-16.7
16.1-18.2

14.6-17.9
14.2-18.8
13.6-17.4

13.8-18.5
14.0-17.7
13.8-18.0
14.3-18.3
13.1-17.1
12.3-16.9

327
12
Jf+m a
15.11 - -
16.5 -
15.5 - —

15.5£0.30 1.47
15.4 - —
17.1 - —
16.8+0.19 0.98
17.6 - —
15.6 - —
16.1+0.22 1.13
15.6+0.20 1.00
17.1+£0.21 1.06
15.0+£0.16 0.80
16.9+£0.13  0.65
15.4 —
16.2+0.11  0.88
15.5+£0.20 1.22
16.5£0.10 0.96
15.6+0.21 1.05

16.4+£0.21 1.07
16.1+0.22 1.13
15.9+0.21 1.06
16.2+0.21 1.02
15.7+0.09 0.99
14.7 - —
15.0 - -

percnurus per-

cnurus (Pallas) from Siberia in which this feature equals 54.8—65.0 °/0, and
for Ph. percnurus gdaniensis Berg, on the basis of Seligo’s (1916) data for
3 specimens with the mentioned feature within the range 48 —50 °/02

As for the data of Kulmatycki (1920) concerning 5 specimens of Ph. per-
cnurus gdaniensis Berg it seems that Berg (1932) did not take the value of
this feature into consideration as the P in P —VF value is bigger in these specimens.
After taking the correction into consideration (in Kulmatycki, 1920 the sum-
ming up of the “Distantia inter P et F” is wrong; instead of 14.75 it ought to

1 our calculation
2 after the authors correction with reference to the first specimen of Seligo (1916)
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Table YI. Continued
Locality and author N
Siberia (various localities), BERG, 1912 19

Lena River system, KARANTONIS, KIRILLOV and
MUHOMEDIJAROV, 1956

Sargoldzin River system (near Oita), NIKOLSKIJ,
1956

Jana River system, authors

Soz River system, ZUKOV, 1965

Jasien, OLIVA, 1963

Karczemki Kielpinskie,

Jasien, authors

Migowo Gérne, authors

Wyczehowo, KULAMOWICZ and KLIMKIEWICZ, 1962

Zukowo Zachodnie, authors

Kartuzy, authors

OLiva, 1963

Bukowiec, authors
Rynarzewo, authors
Male Laki, authors
Serock Pomorski, KAJ,
Lochocin, authors
Zlotkowo, KAJ, 1953
Ryszewo, KULAMOWICZ and JAZDZEWSKI, 1960
Choszczéwka, authors

Choszczéwka, authors, lectotype

Choszczéwka, authors, paralectotypes
Legionowo, authors

Kielpin, authors

Radzymin, authors

Struga, authors

Wola Tulnicka, KAJ, 1953

Jedlanka, KuLamMowicz, 1962

Krasne, Kulamowicz, 1962

1953

14
11
24
50
61
25
20
25
25
25
25
25
25
44
25
40
100
25

8
25
25
25
25

102
11
20

10.6-14.3

12.0-16.0
10.3-13.1
10.7-15.3
13.3-14.5
12.8-14.4
11.0-13.9
12.9-16.2

11.6-15.5
11.0-15.1
11.7-14.7
11.7-14.4
11.8-14.7

11.4-15.1
12.4-15.4
11.1-14.5

11.5-15.3
10.4-14.0
11.1-14.3
11.3-14.7
11.6-14.3
11.1-14.4

24
13

fin length
M+tm a
12.21 - —
13.6 - —
12.0 — —
12.9i0.25 1.24
13.4 - —
13.7 - —
12.5i0.11 0.55
14.2 - —
12.8 - —
13.3i0.18 0.90
12.9i0.21 1.03
13.5i0.14 0.70
12.770.11 0.57
13.2i0.14 0.73
121 - -
13.5i0.20 0.99
12.4 - —
13.7720.08 0.76
12.7i0.11 0.84
13.1+£0.18 0.92
12.5i0.19 0.97
12.7i0.16 0.83
13.1i0.14 0.70
12.4i0.08 0.87
12.7 - -
12.6 - -

be 12.7) the ranges of this feature oscillating between 67.9—90.5 °/0 in the

average 78.7 °/0.

The swamp-minnow whose value of P in P —V is higher than 65 °/0OBerg
(1912) considers as Ph. percnurus mantschuricus Berg so in this case the value
of 65 °/0 probably applies to mean value not extreme one. Being’s material con-
sisting of 5 specimens of Ph. percnurus mantschuricus Berg from different parts
of Siberia shows that this feature ranges between 52.4—76.7 °/0the mean value

being 66.6 °/Q

1 our calculation
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In O1liva’s (1963) key this feature is accepted as a diagnostic criterion based
however on mean values. According to this author P in P —VJ in the specimens
from Jasien equals 61.5 °/Owith a range of 56.0—70.0 °/0and for those from Kar-
czemki Kielpinskie 65.5°/0 within the range of 59.7—74.0 °/0 (Table VI, 6).

Both Berg’s (1912) and O liva’s (1963) standpoint does not answer to reality.
The value of the discussed feature, as is seen in the Table VI oscillates in Ba-
dzymin specimens within the range 48,8 —73.0 °/0 and it is not possible to
accept this feature as a diagnostic criterion as it puts the person who uses
the key in a difficult position. The specimens from Eadzymin one with the
value of this feature equaling 48.8 °/0 another with the value 73.0 °/0 comming
from the same sample according to Berg’s (1949) criteria have been considered
as two different subspecies. The same applies to the paralectotypes of Ph.
percnurus dybowsTcii Lor. et Wol. (7 specimens) from Choszczéwka with the
value 69.2—79.0 °/0 in the average 72.3 °/0 which should be considered as
Ph. percnurus mantschuricus Berg.

In our opinion the studied point of systematics has two weak aspects: 1. the
range of this feature’s value is too extensive (43.3 —79.0), thus unpractical in the
alternative composition of the key, 2. orientation according to mean values
is only possible if we have a large number of fish at our disposal. It is de-
ceptive in cases of single specimens. Moreover, the mean value is always affected
by the sexual composition of the sample because of the males’ pectoral fins
being longer then the females (Table I).

5. The next feature of Berg’s (1949) key “The minimum body depth 40 —55 %
of the length of the caudal peduncle” is characteristic for Ph. percnurus per-
cnurus (Pallas) while 50 —74 °/0 characterise the subspecies Ph. percnurus gda-
niensis Berg, Ph. percnurus sachalinensis Berg and Ph. percnurus dybowskii
Lor. et Wol. In connection with this feature we are only interested in the Ph.
percnurus gdaniensis Berg as Ph. percnurus dybowskii Lor. et. Wol. as aresult
of an inaccurate scale-count on the lateral line have gone out of existence as
a subspecies. Ph. percnurus sachalinensis Berg is not included in our study.

Analysing the swamp-minnow from Poland for this feature (Table VI, 4)
Oliva’s (1963) data —mean 56.0 °/0 for specimens from Jasien may exist
within the range given by Berg (1949) for Ph. percnurus gdaniensis Berg.
It is more difficult to reach a conclusion as to O liva’s material from Karczemki
Kietpinskie which is characteristic by its mean of 53.5 °/0. This value does
not reach the higher range in the nominate form. Hence the identity of this
population with Pli. percnurus gdaniensis Berg is highly improbable. Agreement
with our way of thinking is expressed in the data on the specimens from nearby
Migowo Gorne, that state values within the range of 47.1—59.0 °/0 (mean
53.1 ©°/0). They show that the swamp-minnow from Migowo Goérne could be
an intermediary form between the typical form and the “gdaniensis” one.
Our data for the swamp-minnow from Jasien —41.4—52.1 °/0 (mean 46 °/o)
are in accord with those of Berg (1949) for the typical form and are in abso-
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Table VII. The confrontation of some taxonomic features to show their unsuffi-
Figures demonstrate

Minimum body depth in the

length of the caudal peduncle Caudal ped ancle length

Phoxinus per- Phoxinus per- Phoxinus per- Phoxinus per-
cnurus percnurus cnurus gdanien- cnurus percnurus cnurus gdanien-

(PALLAS) sis Berg (PALLAS) sis Berg
Berg, 1949 40-55 — 50-74 - 20.5-26.41 - 16.5-20.5 -
OLIVA, 1963 18.8-21.1 -

Range Mean Range Mean Range Mean Range Mean

Locality
Jasien, OLIvA, 1963 - 56.0 - 20.3
Karczemki, OLIva

1963 53.5 21.1
Jasien, authors, 1965 41.4-52.1 46.0 19.6-22.8 21.3
Struga, authors 39.0-54.0 43.8 18.9-22.8 20.9
Bukowiec, authors 50.0-68.2 56.8 18.3-21.6 19.7
Zlotkowo, KAJ,1953 43.8 21.0-24.0 22.6
Krasne, KULAMO-

wicz, 1960 46.5-54.9 52.6 18.8-22.2 20.9

lute contrast with Oliva’s data which fact can only be explained by the
swamp-minnow’s great variability.

6. Ph. percnurus gdaniensis Berg is characterised by Berg (1949) as having
a short caudal peduncle 16.5—20.5 %,, of its body length (data based on Kul-
matycki’s 1920 material). On the basis of a much larger material Oliva (1963)
raises the upper range to 21.1 °/0. The difference between these data is great
as Berg’srefer to extreme ranges and Oliva’s to mean ranges. Oliva’s means
21.1 °/0 are similar to our data for Jasien (1965) —mean 21+3 %0, ranging
19.6—22.8. It results from the above that the upper range for this feature
in the swamp-minnow from Gdansk does not point to it as a separate sub-
species. It will be sufficient to compare these value with those of this feature
in the swamp-minnow from the Lena Eiver system (Blikolskij, 1956) or with
our counts for the material from the Jana Eiver system, which are both recogniz-
ed as Ph. percnurus percnurus (Pallas) (Table VI, 3). As a result of the above
discussion we may state that the length of the caudal peduncle cannot be
accepted as a diagnostic feature for the differrentiation of subspecies.

7. Oliva (1963 :326) restricts the subspecies Ph. percnurus gdaniensis
Berg stressing the following feature: “... minimum body depth about 48 °/0
of the maximum body depth ...” giving the mean value for this feature in Ph.
percnurus percnurus (Pallas) as 42 (40—52) °/0. Actually, Oliva’s data for

1 BERG, 1912



Revision of the subspecies of tlie swamp-minnow 331

cient diagnostic validity for determination the “subspecies” of the swamp-minnow.
percentages values

Maximum body depth in minimum Millimum body de fth
body depth
Phoxinus per- Phoxinus per- Phoxinus per- Phoxinus per- Phoxinus per-
cnurus percnurus cnurus gdaniensis cnurus percnurus  cnurus gda- cnurus occiden-
(Pallas) Berg (Pallas) niensis Berg talis K aj
40-52 42

Range Mean Range Mean Range Mean Range Mean Range  Mean

43.0-48.0 47.5 - 11.4 - -
46.0-50.0 49.0 — 12.4 — _
40.8-49.0 44.5 - - 9.1-10.7 9.9
35.0-48.0 40.3 — — 8.3-11.3 9.6
38.0-53.8 45.4 9.8-13.4 113
42.5 - - 8.0-12.0 9.9
42.1 10.1-12.3 11.0 —{

Jasien —47.5 °/0 and for Karczemki Kietpinskie — 19 °/0 agree with his state-
ment (Table YI, 5). If, however, we glance at the value of this feature in the
specimens from Jasien or from nearby Migowo Goérne collected by us in 1965
we see that they should be considered as the typical form. The material from
Bukowiec produces the further difficulties encountered in the selection and
placing of the Polish swamp-minnow within the proper subspecies. The speci-
mens of Bukowiec may be counted among the Ph. percnurus gdaniensis Berg
on the basis of the length of their caudal peduncle. However the relation of
their maximum to minimum body depth provides evidence of their belonging
to the typical form (Tables VI, 5 and VII). On the basis of the considerations
given above we have stated the fact of the none existence of the subspecies
Ph. percnurus gdaniensis Berg and have placed its name on the list of synonyms
of Ph. percnurus percnurus (Pallas).

We still have the revision of the third subspecies of Poland before us —Ph.
percnurus occidentalis Kaj. lii this case we will quote the words of the author
of this subspecies (Kaj, 1953: 61—62): “The comparison of the diagnostic
features of the species Phoxinus percnurus, Phoxinus czekanowskii, and their
forms encountered so far on the territory of Poland, with a population
appearing in the mentioned small body of water gives evidence that there we
have to do with a form of Phoxinus percnurus Pall., different however from,
the Phoxinus percnurus dybowskii Lorec €t Wolski and different from
Phoxinus percnurus gdaniensis Berg. This difference is most apparent
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in the shape of their head and the relation between their body depth and the
length of their caudal peduncle”. — “The outline of the dorsal profile of the
head from the mouth opening until the nostrils is slightly convex, then con-
tinues almost straight.” — “The junction of the upper and lower jaws never
forms a sharp angle at the bottom of the head.” On page 64, he says concerning
the caudal peduncle: “The figure for the length of the caudal peduncle is very
similar to the one for body depth...”. According to Kaj (1953) the length
of the caudal peduncle in specimens of Zlotkowo, amounts 22.60 °/0 and their
body depth to 23.40 °/0. The difference between these two values amounts
to 0.8. This difference is still smaller in the specimens from Serock Pomorski —
0.4 —as their caudal peduncle length is 21.64 °/0and their body depth 22.04 °/Q.

Table VIII. Numerical value in the differences between the maximum body depth and
the caudal peduncle length of the swamp-minnow, Phoxinus percnurus percnurus (Pallas)
from various localities

Kielpin -0.4 Karczemki + 2.5
Serock + 0.4 Struga + 2.8
Zlotkowo + 0.8 Jana River system + 2.9
Ryszewo + 0.8 Wyczehowo + 3.0
Jasien (authors) + 1.0 Jasien (Otiva, 1963) + 3.0
Kartuzy + 1.4 Jedlanka + 3.0
Soz River system + 1.4 Wola Tulnicka + 3.2
Legionowo + 1.6 Lochocin + 3.2
Choszczowka + 1.9 Male Laki + 4.0
Zukowo +2.2 Lena River system + 4.7
Rynarzewo + 2.3 Bukowiec + 5.0
Radzymin + 2.3 Krasne + 5.2

According to us, the shape of the head is not a diagnostic feature in the case
of the Polish swamp-minnows. Having the possibility of making a survey of
these fish from a score of different localities in Poland, we state that in one
and the same population, in sample taken on the same day, we have observ-
ed different configuration of the lower jaw. Next to individuals with a slight-
ly arched dentary there are also some in which this bone rises sharply towards
the top its ventral end then being visible and easily palpated.

As to the second diagnostic feature according to Kaj (1953) that is the
feature of the small difference between the maximum body depth and the
caudal peduncle length we also consider it questionable, because we fail to
see haw it is possible to class in accordance to this feature, which shows such
large, chain-forming differences (Table VIII).

From among further objection to Kaj’s (1953) diagnosis is the fact of the
material from Serock Pomorski not being proper for drawing taxonomic con-
clusions. On page 67 he says: “I have never caught a specimen above 45 mm
in length” —“It is a pazzling thing that among the number of more than
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40 fishes youthful, sexually immature specimens appeared in an overwhelming
majority”.

As an illustration of how unsufficieDt are the data of both keys (Berg,
1949; Oliva, 1963) for recognising subspecific forms among the swamp minnows
of Poland and how variable is this fish we should like to point out the Table VII.
From this it is evident how the swamp-minnow of the same locality when defi-
ned on the basis of different features may be recognized as different sub-
species. Every population is different, depending on the character of the body of
water. Beasuming, we have come to the conclusion that there is only one form
of the swamp-minnow in Poland —Phoxinus percnurus percnurus (Pallas).

It seems that on the basis of the above considerations the subspecies de-
scribed from the USSB, Manchuria and Korea: Ph. percnurus mantschuricus
Berg, Pli. percnurus sachalinensis Berg and Ph. percnurus stagnalis Warp.
should be subjected to thorough revision.
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STRESZCZENIE

Praca niniejsza przedstawia rewizje podgatunkdéw strzebli blotnej, opi-
sanych z obszaru Polski: Ph. percnurus dybowsMi Lor. et Wol., Ph. percnurus
gdaniensis Berg 1 Ph. percnurus occidentalis Kaj, w oparciu o analiz¢ cech
merystycznych 1 plastycznych. Za podstaw¢ opracowania postuzyl materiat
z kilkunastu stanowisk z Polski, jednego z dorzecza Jany (facznie 525 okazow)
oraz dane z literatury. Osobny rozdzial po§wiccony jest dymorfizmowi pitcio-
wemu polskich strzebli. Obszernie takze omowiono miejsca wystepowania
strzebli btotnej, typy zbiornikow, w ktorych wystepuje, oraz jej czesciowsq
zalezno$¢ od gospodarki cztowieka. Wnioski autorow przedstawiajg si¢ na-
stepujaco:

1. Odnos$nie do liczby tusek w linii bocznej u Pb. percnurus (Pallas) dane
Berga (1949) (70—80) musza by¢ znacznie rozszerzone. W oparciu o analize
materialéw z terenu Polski, Syberii i r6znych punktéw europejskiego teryto-
rium ZSSR, granice rozpigtosci tej cechy nalezy przyjaé¢ jako 65—-89. Podga-
tunek Ph. percnurus dybowsMi Lor. et Wol., u ktorego liczba tusek powinna
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by¢ wigksza niz 80 (83—97), byl wydzielony w wyniku blgdnych obliczen
Loreca 1 Wolskiego (1910). Autorzy niniejszej pracy sprawdzili warto$¢
tej cechy na 9 syntypach i 43 nowych okazach z locus typicus, stwierdzajac,
ze w rzeczywistosci waha si¢ ona od 70 do 80 i wobec tego strzeblg t¢ nalezy
zaliczy¢ do formy typowej, a nazwe¢ Ph. percnurus dybowskii Lor. et Wol.
uzna¢ za synonim Ph. percnurus percnurus (Pallas).

2. W pletwie grzbietowej i odbytowej, liczac ostatni rozdwojony promien
jako jeden, jest zasadniczo po 7 promieni migkkich. Mniejsza (6), a szczegdlnie
wicksza (8, 9) liczba trafia si¢ tylko sporadycznie. Podawana przez Kaja
(1953)i Kulamowicza (1963) liczba 8 promieni u wigkszo$ci okazéw z niektorych
stanowisk Polski jest zapewne wynikiem uznawania ostatniego, rozwidlonego
promienia za dwa odregbne.

3. Liczba kregdéw u strzebli blotnej z Polski waha si¢ w granicach 36—40,
na calym jej arcale 36—41. Dolna i goérna granica dotyczy liczb trafiajacych
si¢ sporadycznie (Tab. IV).

4. Liczba wyrostkéw filtracyjnych w przewazajacej liczbie przypadkéw
Zamyka sie; w granicach 6—11. Tylko Karantonis, Kirillov, Muhomedija-
ROV (1956) podaja 11—17. Definitywne ustalenie liczby wyrostkow filtracyj-
nych jest zagadnieniem otwartym.

5. Analiza cech plastycznych wykazala szeroka rozpigtos¢ ich granic. Pod-
gatunek Ph. percnurus gdaniensis Berg wyrdzniony zostal na podstawie na-
stepujacych cech plastycznych: 1. warto$¢ goérnej granicy dlugosci P w odle-
gltosci P —V 65 °/0; 2. dtugo$¢ trzonu ogonowego 16,5—20,5 °/0 dtugosci ciata;
3. najmniejsza wysoko$¢ ciata w dlugo$ci trzonu ogonowego 50—74 °/0. Wy-
liczenia te (Berg, 1932) oparte s3 na danych Seligo (1916) i Kulmatyc-
kiego (1920). Oliva (1963) poszerzyl warto§¢ dlugosci trzonu ogonowego do
21,1 °/0 dlugosci ciata ($rednie dane!) i wprowadzil czwarta ceche —sto-
sunek wysokosci minimalnej do maksymalnej, ktorg okresla “about 48 °/0”.

Dane te nie moga by¢ przyjete, poniewaz badania na wigkszym materiale
znacznie te granice rozszerzyly, przez co znikly bariery oddzielajace poszcze-
gbélne podgatunki. Strzeble z okolic Gdanska maja wartoSci nie wyrdzniajace
ich jako odrgbny podgatunek (Tab. VI), w wyniku czego nazwe¢ Ph. percnurus
gdaniensis Berg nalezy wilaczy¢ do synonimow Ph. percnurus percnurus
(Pallas).

6. Podgatunek Ph. percnurus occidentalis Kaj byl m. in. rowniez usta-
lony na podstawie cech plastycznych, a czesciow-o tylko na opisowych —
jak ksztatt glowy. Cecha ta nie jest istotna, gdyz nawet w jednej pro-
bie obserwuje si¢ duza zmienno$¢ ksztattu glowy. Z cech plastycznych
Kaj (1953) ktadzie duzy nacisk na istnienie matej r6znicy miedzy najwigksza
wysoko$cig ciata a dlugoscia trzonu ogonowego. Cecha ta nie ma jednak zad-
nych wartosci diagnostycznych. Tabela VIII pokazuje, jakiemu szerokiemu
wahaniu cecha ta podlega (—0,4-—-Db5,2) i jak si¢ stopniuje niezaleznie od
potozenia geograficznego stanowisk.
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7. Probe rewizji form podgatunkowych zrobil juz Kulamowicz (1963).
Wypowiada si¢ on za skresleniem podgatunku Pli. percnurus gdaniensis Berg,
poddajac krytycznej analizie dane liczbowe Kulmatyckiego (1920), utrzy-
muje on jednak podgatunek Ph. percnurus occidentalis Kaj na podstawie
danych o grubosci ogona. Do grubosci ogona, jako cechy diagnostycznej,
autorzy, podobnie jak Kulamowicz, odnosza si¢ jednak sceptycznie.

Wartosci cech diagnostycznych badanych strzebli btotnych, uzupeinione
przez dane z literatury, wykazuja ogromna mozaikowos$¢ wzajemnego uktadu
tych cech. Ten stan rzeczy nie pozwala autorom zgodzi¢ si¢ z rozumowaniem
KulamowiczA (1963) co do jego koncepcji traktowania strzebli blotnych
ze stanowisk na zachod od Wisty jako “natio dybowskii Lorec et W olski”.

8. W Polsce, sadzac z dotychczasowych danych, wyst¢puje tylko forma Ph.
percnurus percnurus (Pallas). Wykazuje ona duze podobienstwo do strzebli btot-
nej zlewiska Sozy, a od strzebli btotnych syberyjskich rézni si¢ nieznacznie
niektorymi cechami, co mozna tlumaczyé brakiem liczniejszych danych
z Syberii.

9. Jak wykazuja materiaty zbadane przez autorow, zmienno$¢ strzebli
btotnej jest ogromna i ksztattuje si¢ w zaleznosci od warunkow klimatycznych
i Srodowiskowych. Fakt, ze nie ma powtarzalnych warunkéw §rodowiska,
ktore rzutuja na zamieszkujace je populacje ryb, zwlaszcza w przypadku
matych zbiornikow wodnych, daje w efekcie to, ze w kazdym takim zbior-
niku mamy do czynienia tylko ze swoistym fenotypem.

10. Autorzy sugeruja takze konieczno$¢ poddania rewizji pozostatych
trzech podgatunkéw: Ph. percnurus mantchuricus Berg, Ph. percnurus stag-
nalis W arpaciiowski 1 Ph. percnurus sachalinensis Berg, wyst¢pujacych
na terenie ZSRR, Korei i Chin Poéinocnych.

PE3IOME

HacTosimast paboTa sBisieTcst peBU3UeH MOIBUAOB o3epHOro rombsua (Ph. percnurus
dybowskii Lor. et W ovr., Ph. percnurus gdaniensis Bere u Ph . percnurus occidentalis K av),
ONMHCaHHBIX W3 TeppuTopuu [lodbmy, MPOM3BEICHHON Ha OCHOBAaHUM aHAJIN3a MEPUCTHU-
YEeCKMX M IUIACTHMYECKHX IpHu3HakoB. Pabora 0a3upyercs Ha Marepualiax, COOpaHHBIX
B MHOTHX IyHKTax Ha Tepputopuu [lompmm (kapta 1) U cepum 3K3eMILTIpOB U3 OacceiiHa
p.- AuB (Bcero 525 ocobeif), a Takxke OmOmmorpaduyeckux mAaHHbIX. OTHenbHAs TIaBa
B paboTe mocBsIIeHa MOT0BOMY AuMopdu3My o3zepHoro ronbsaa u3 [loxsmm. [Tompo6HO
paccMOTpeH BOIIPOC MECTO-HaXOXACHHS 03epHOTO rombsiHa B [lompime, xapaktep BoJo-
€MOB, TJ€ OH BCTPEYAeTCs, W BIUSIHHE XO3SHCTBEHHOI AESITEIHLHOCTH 4EIOBEKa Ha €ro
pacmpoctpaHeHne. Ha ocHOBaHWH aHajdM3a BCEX BHINIE YKA3aHHBIX MAaTEpPHUaOB aBTOPHI
OPUXOJAT K CJIEIYIOIUM BBIBOJAM:

1. OTHOCHTENBHO YHCIa uenlyid B O0KoBO# nuauu Ph. percnurus (PavLias) — maHHbBIC
Bepra (1949), xotopsiit mpuBoaut 70-80 denryid, TOKHBI OBITH 3HAYUTEIHHO PaCITUPCHEI.
Ha ocHoBanun anammza marepuana u3 [lonemn, CHOUpH U pa3IUYHBIX MECT €BPONCHCKOM
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tepputopuu CCCP aBTOpH MPUHUMAIOT B KaUECTBE MPEACIOB KOJIeOaHUS 3TOTO MPU3HAKA
65-89 wuemyii. ITogsunm Ph. percnurus dybowskii Lor. et WoL., yucino demryii KOTOpPOTo
JOJKHO ObUTO0 OBITH BhImIe 80 (83-97), ObLI BBIJENEH B pe3yNbTaTe OMMNOOYHBIX MPOCYETOB
Jdoreua U Bonbckoro (Lorec u Wouski, 1910). ABTopsl HacTosmed paboTHl MPOBEPUIH
BEJIMUMHY 3TOT0 MpH3HaKa Ha 9 CHHTHIAX, XPAaHSAIIMXCA B KOJJIEKIUAX 300JOTHYECKOro
uncturyta [TAH B Bapmase, u 43 HOBBIX dK3eMILIsIpax, cOOpaHHBIX aBTOpaMu B locus
typicus, u 0OHApYKUJIH, YTO B NEHCTBUTEIHLHOCTH YHCIO YEHIyH y HUX KolleOyercs B Ipe-
nernax 70-80, B CBSI3M C WeM OTOTO TOJbSHA CIEAYeT NMPUYHUCIUTH K TUIMHYHOU (opme,
a massauue Ph. percnurus dybowskii Lor. et Wor. orHecTn k cunonumam Ph. percnurus
percnurus (PaLLas).

2. B cIlMHHOM W aHAJIBHOM IIJIaBHUKE BCTPEYAETCS B OCHOBHOM 7 BETBHCTBIX JIyded
(cuuras mocleAHHI Pa3JBOCHHBIN Jyd 3a oauH). MeHblnee umcio Jiyueil (6), a 0ocoOeHHO
6ospmiee (8, 9) BcTpedaercs cmopaawdecku. lIpuBoanMas HEKOTOPHIMH aBTOpaMH (Kaj,
1953; KuLAMOWicz, 1963) BenuunHa 8 syueil ayis OONBIIMHCTBA SK3EMIUISIPOB 03EPHOIO
rojbsHa U3 HEKOTOPBIX MECTOHaxoxJAeHuM B Ilonplue sBisgETCA, 1O BCEH BEPOATHOCTH,
pe3ynbTaTOM TOTO, YTO MOCJIETHUH pa3JBOCHHBIH JTyd OBUI NMPHUHAT 3a IBa.

3. Yucno mMO3BOHKOB 03epHOTO roibsHa u3 llompmu komebiuercs B mpeaenax 36-40,
Ha NpOTsHKEHUU Beero apeana 36-41. KpaliHue BapuaHTBl BCTPEUANOTCS CHOPAIUYECKH
(tabn. IV).

4. Yucno xabepHBIX THIYMHOK B OOJBIIMHCTBE CllydacB Koiiebamoch B mpemenax 6-11.
Tonbko KapauToHuC, Kupuaiaos u M yxomeausros (1956) mpusomst 11-17. Taxum
00pa3oM, BOTIPOC YCTAHOBICHHS YHCIA JKaOCPHBIX TBIYMHOK OCTAETCS OTKPBITHIM.

5. Ilyrem aHanmm3a MIACTHYECKHX INPHU3HAKOB OOHAPYKEHBI HIMPOKHE IpPENeNsl Koje-
Oanust mx BenmuuH. Iloxsua Ph. percnurus gdaniensis Berc ObLT BbIJENIEH Ha OCHOBaHWUHU
CIIENYIONINX TUIACTHYECKUX NMPU3HAKOB: 1. MakcHMaibHas BeNW4YWHA P B MpOIEHTaxX pac-
crossaus P — V paBHa 65%; 2. mnmHA XBOCTOBOTO cTeOnsa 16,5-20,5% npmuHBI Temna;
3. MHUHUMAalbHas BBICOTA Tela B JUIMHE XBOCTOBOTO cTeOms 50-74%. Beer (1932) mpu-
BOJIUT 3TH NHA(PHI HA OCHOBAHHWH JAaHHBIX 3EJAMI0 (SELIGO, 1916) U K y1bMATBIIKOTO (K UL-
MATYCKI, 1920). OauBa (Ovriva, 1963) pacmmpun mpenensl JIHHBL XBOCTOBOTO CTeOIIs
no 21,1% nnueel Tena (cpenHsAs BeIWYHHA !) U BBEN YETBEPTHIH NPU3HAK — OTHOIICHHE
MHUHUMaJBbHOW BBICOTHI T€Jda K MaKCHMaJIbHOHM, BENWYHMHY KOTOPOTO OIpeaenuia ,,about
48 %”.

Bce aTH naHHBIE HE MOTYT OBITH NPHUHSATHI, TaK KaK HCCIEJOBAaHUS, NPOBEICHHBIC Ha
Oonmee MHOTOYMCICHHOM MaTepHuaje, 3HAYUTEIbHO pACIIMPHUIN MpEaensl KojleOaHHs
STUX IPU3HAKOB, B CBA3H C YeM JTUKBUANPOBAINACH PA3IHIHUSI MEXKIY OTACIBHBIMH TO/IBH/IA-
mu. ['oJIbSIH W3 OKpecTHOCTeW [ maHbCka HE OTIWYAETCS MO CBOMM MOP(HOIOTHIECKUM
npu3HakaMm, BBHIY 4ero Ha3Bauue Ph. percnurus gdaniensis BEre posixno OBITH OTHECEHO
K cuHoHmMam Ph. percnurus percnurus (Parras).

6. Ioxsua Ph. percnurus occidentals Kaj Takke ObUT OmuUcaH HA OCHOBAHHM TLIACTH-
YEeCKUX MPU3HAKOB M YacTHYHO raburtyca — ¢opma rojobel. [locneaHuil NpHU3HAK TaKke
ABJISICTCA HECYIIECTBEHHBIM, TaK KakK Jake B Mpefesiax OJHON MpoObl HaOirogaeTcs 3Ha-
YUTEJIbHAsS U3MEHYHMBOCTh (DOpMBbI rojioBel. Cpeau IUIACTUYECKHX MPU3HAKOB Kaii (Kaj,
1953) npunaer ocoboe 3HaUeHHE (HAKTy MAIOTO PA3TUIMS MEKIYy MAaKCHMaJIbHON BBICOTOH
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TeJa W AJTMHOIN XBOCTOBOTO cTebis. OQHAKO ATOT MPU3HAK HE MOXKET UMETh CYIIECTBEHHOTO
cucteMaTnueckoro 3HaueHus. Ha tabmume VIII BumHO, Kakoil IMIMPOKOH H3MEHYHBOCTH
nojaBepruyto 3to orHomeHue (-0,4-— 1-52) U kak OHO HU3MEHSETCS HE3aBHCHMO OT
reorpauyeckoro MOJIOKEHUS MECTOHAXOXKJIEHHUS HCCIEAYeMbIX JK3EMILISPOB.

7. IlompiTka peBU3MM O03€pHOTO TOJNbSHA OblIA HPENNPHHATA YXKE K VIAMOBHYEM
(K.ULAMOWICZ, 1963). DTOT aBTOp, aHaJIU3UpPys LHU(PPOBOH MaTepHan K YJIbMATBIIKOrO
(KULMATYCKI, 1920) CUHMTAET, 4TO CleayeT ympas3auuTh moisuz Ph. percnurus gdaniensis
BERG, Ho OcTaBiigeT moxsua Ph. percnurus occidentalis K as, ucxoas u3 JaHHBIX OTHOCH-
TEIBHO TOJIIMHBI XBOCTOBOTO cTeOisa mociegHero. OpHako aBTOpbI, KaK M caM K vusi-
MOBHY, OTHOCSTCS CKENTHYECKH K 3TOMY IPHU3HAKy KakK INPHU3HAKYy CHCTEMaTHYECKOMY.

ComnocTaBiieHHEe ITaHHBIX OTHOCHTEIBHO BEJIMYMH CHCTEMAaTHYCCKUX INPU3HAKOB 03€p-
HBIX TOJIBSIHOB, JIOTIOJIHEHHOE JUTEPATypPHBIMH MaTepHalaMH, AaeT YPe3BHIYaHO MO3a-
WYHYI0 KapTUHY, YTO HE I03BOJISIET aBTOpPaM COTJIACUTBCS C BBIBOJAMHU K VIAMOBHYA
(KuLAMOW:icz 1963), KOTOPBIIl CUHTAET, YTO O3EPHOTO TOJbSIHA U3 MECTOHAXOXACHHI Je-
JKalUX Ha 3amaj oT BHCIBI clienyeT paccMaTpuBaTh Kak ,ssp. occidentalis K as”, a u3
MECTOHAXOKICHHMI Ha BOCTOK OT Bmcibl kak ,,natio dybowskii Lorec et WoLski”.

8. Cyns mo gaHHBIM cOOpaHHBIM 10 HacTosmero BpemeHHu, B I[lomemie BcTpedaercs
TOJIBKO THIHYHass Gopma Ph. percnurus percnurus (parras). O3epHblii ToabsH u3 [lonbinn
XapaKTEepU3yeTCsl 3HAYMTEIbHBIM CXOJACTBOM C O3€pHBIM ToibsiHOM U3 p. Cox M JUIIb
HE3HAYUTEIHHO OTIMYACTCS MO HEKOTOPBIM IPHU3HAKAM OT CHOMPCKOTO 03EpHOTO I'OJIbSHA,
YTO MOXHO OOBSICHHTH OTCYTCTBHEM Ooyiee MHOTOYHCIECHHBIX [laHHBIX n3 Cubupn.

9. Kak cBHIETEIbCTBYIOT MaTepHUasbl, HCCIEAOBAHHbIE aBTOPAaMH, O3EpPHBIN TOJbAH
MOJBEP)KEH OYECHb 3HAYUTENILHOW W3MEHYMBOCTH, (OPMHUPYIOLIEICS B 3aBUCUMOCTH OT
KIIMMAaTHYECKUX YCIOBUH W yCIOBUH cpenbl oOuTaHns. HemoBTOPUMOCTE YCIOBHIl Cpelbl,
0COOCHHO B CiTyyae HEOOJBIIMX BOAOEMOB, 00yCIaBIUBAET (akT, YTO B KAXKJOM M3 TaKHX
BOJIOEMOB MBI MMEEM JI€JI0 C MOMyJIsiIuel, XxapakTepu3yroleicss cBoeoOpa3HbIM (PEeHOTH-
oM.

10. ABTOpBI BBIPAKAIOT TaKXKE€ MHEHHE, YTO HEOOXOAWMO IPOM3BECTH CHUCTEMAaTH-
YECKYI0 PEBH3HMIO OCTANBHBIX TPEX MOABHIOB O3€pHOro rojbsHa: Ph. percnurus mantchu-
ricus Berc. Ph. percnurus stagnalis w arracuowskr u Ph. percnurus sachalinensis Berg,
pacmpoctpaneHHbix Ha Tepputopun CCCP, B Kopee u Ceseprnom Kurae.

Plate |

Phoxinus percnurus percnurus (Pallas). 1, 2 — Male Laki; 3, 4 —Migowo Gorne; 5 —Pu-
stelnik; 6 — Legionowo. Preserved material, natural size. Phot. T. P1odowski.
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310 M. Gasowska, J. M. Rembiszewski

Plate II

Phoxinus perenurus percnurus (Pallas). 7 — Zielonka; 8, 9 — Jasien;

36

10 — Kartuzy;

11 — Warszawa-Choszczowka; 12 — Bukowiec. Preserved material, natural size. Pliot.

T. Plodowski.
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