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Morphological variability in both population types of 

Cottuspoecilopus Heckel was shown on the basic of study on 

316 specimens from 11 lakes and 6 mountain rivers. 

Rheophilous populations have better developed features 

related to locomotion; in limnophilous populations cephalic . 

and truncal canals of lateral line are partly reduced. The 

differences between river and lake populations of Cottus 

poecilopus involve adaptations to their respective habitats. 

INTRODUCTION 

Cottus poecilopus Heckel is a species of very wide geographical distribution. Its ra11ge 

includes nothern and central Europe, nothern Asia as far as Kamchatka. In nothern 
Europe (Scandinavia) and Asia it inhabits both mountain rivers and lakes. In central 

Europe C poecilopus is limited only to the Sudety and the Carpathians Mts. Where it 
inhabits parts of rivers and streams near their sources. Moreover, on the lowlands of 
central Europe there were found four geographically isolated localities in the lakes Plori, 
Schwerin (Duncker, 1925), Onega (Berg, 1_949) and Hancza (Witkowski, 1975). 

Studies, by the present author (Witkowski 1979), on variability of freshwater sculpins 
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in Poland show that the C.poecilopus population from the Lake Hancza differs from 

those inhabiting mountain rivers and streams to such an extend that it should be 
considered a new subspecies. Yet in order to find out whether the morphological 

differences noticed were caused by genetic factors (geographical isolation) or by 

ecological ones only ( different habitats), in this paper the author wants to check also lake 
population of this species. 

MATERIAL AND METHODS 

Material comprised 316 specimens of Cpoecilopus and was collected from 11 lakes 

and 6 mountain rivers and streams in Poland and Sweden. Specimens studied for this 

project are deposited in ichthyological collections of the Museum of Natural History, 
University of Wroclaw (MNHUW), Zoological Museum, University of Uppsala (ZMUU), 

Museum of Natural History, University of Goteborg (MNHUG), and Natural History 
Museum of Stockholm (NHMS). 

MATERIALS 

a. Lakes

Tome trask. - 4 specimens, coll. Blomquist, 1942, MNHUG; Stora Le. - 3, coll. 
0. Nybelin, 3IX 1958, MNHUG; Hornaran jackvik. - 4, coll. P. Enequist, 26 VIII 1946,

MNHUG; Lule alv, - 1, coll. E. Mattason, 11 IX 1958, MNHUG; Storajon - 2, coll.

Lilljeborg, ZMUU; Nommen - 4, coll. 0. Porat, 1863, ZMUU; Hemsjo sjon - 4, coll.

D. Mellin, MNHUG; Vattern - 1, coll. S. Ekman, 14 VII 1910, ZMUU; Langas - 3, coll.

N.G. Gejvall, 8 Vl 1936,MNHS;Norrasjon- 3, coll. J. Johansson,V.1897,MNHS;Hancza

- 73, coll. A. Witkowski, 22 V 1974,MNHUW;

b. Mountain rivers and streams

Lipnica - 20, coll. A. Witkowski, 8 Vl 1976, MNHUW; Jalowiec - 38, coll. A. Wit
kowski, 10 Vl 1976, MNHUW; Wisla - 49, coll. Z. Kozikowska, 15 X 1969, MNHUW, 

Biala L11decka - 28, coll. A. Witkowski, 30 VI 1976, MNHUW; Morawka - 36, coll. 

A. Witkowski, 30 VI 1976, MNHUW; Bystrzyca Dusznicka - 45, coll. A. Witkowski,

27 IX 1971,MNHUW.

Plastic features were measured and meristi.c features calculated according to the 

scheme used in previous papers (Witkowski 1972, 1979). Lateral line canals were dyed by 

the method developed by Jakubowski (1967), used also by other authors in studies on 

Cottidae (Neelov, 1979,Sideleva, 1979,Starmach, 1968, 1972). 
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RESULTS AND DISCUSSION 

Analysis of plastic features (Table I) of lake populations and of these from mountain 
rivers and streams reveals. that their body structure and shape different. Sculpins in lakes 
have longer head and longer predorsal distance; almost all their fins are higher ( D 1 , D2 , 

P, and V). They have larger orbital diameter than those in running water. Mountain river 
and stream populations reveal higher values in such features as: length of both dorsal fins, 
lenght of caudal peduncle, least body height, pre- and postorbital distance, mandibule 
length and body height. The observed differences between lake and river populations of 
C.poecilopus are adaptations to their habitats. This is especially evident in populations 
from rapid running water where features related to locomotion are more strongly 
developed. These populations have also a much wider snout, which seems important for 
catching food rapidly drifting with water. Differences of this sort in plastic features 
between limnophilous and rheophilous populations are observed in many fish species of 
various systematic groups (Banarescu, 1954; Belyj, 1964; Cihar, 19.75; Gqsowska, 1974; 
Rolik, 1965). 

In meristic features such as: number of rays, number of vertebrae and gill rakers no 
statistically significant differences have been found between lake and river populations of 
C.poecilopus. 

The number of lateral line pores in the linmophilous and rheophilous populations of 
C.poecilopus studied is significantly different (Tab. II-IV, Fig. 1-3). 

Lake populations of C.poecilopus have lateral line partly reduced ending at the fourth 
o_r fifth ray of second dorsal fin. In populations from running water this line is longer, 
reaching as far as the last ray of the second dorsal fin. Shortering of the lateral line is 
followed by reduction in pore and neuromast numbers. In limnophilous populations there 
are 10-20 pores, 15 ,08 on the average, while in rheophilous ones this number is almost 
twice as high-17 to 38, 26,80 on the average. The differences between the two 
populations are statistically significant (Mdiff = 5 2,67).

The case is similar with respect to suborbital canals. Lake populations have 16,18 
pores on the average, the most frequent pattern being 8-8 (in 40,19% of fishes). In river 
populations, this number is somewhat higher (x = 17 ,24), the most frequent pattern being 
9-9 (in 46.72% of fishes). According to Jakubowski (1970), Neelov (1979), and
Reno (1966) in many fish species a reduction in pore number is seen most often in these
canals, involving even a partial reduction of the canals.

The situation is different with regard to supratemporal and supraorbital canals. All 
limnophilous populations have somewhat more pores, by 1 on the average in those 
embranchll}ents of the lateral line (Tab. III and IV). 

In operculo-mandibular and temporal canals the number of pores is similar in both 
populations (Tab. V), although there are some more pores in sculpins of lakes (x = 20,27) 
th,aIJ ip. th.ose of mountain riv(lr� a,nd str,eams (x = 19 ,96). According to Ceresnev ,(1976), 
McAllister :and Lindsey (1961 ), and Neelov (1979), the structure of those canals and pore 
numbers in the Cottidae species and other groups are very stable. 



L ake 

Scandinavian 
Features lakes 

n = 29 

X±m 

In % longitudo corporis 

Longitude capitis 29.5 0.29 

Distantia praedorsalis 33.7 0.27 

Longitude D 1 19.0 0.42 

Longitude D2 37.0 0.37 

Distantia postdorsalis 48.4 0.35 

Distantia praenalis 53.9 0.46 

Longitude A 29.8 0.29 

Longitude pedunculi caudae 16.8 0.32 

Summa altitude corporis 17.8 0.30 

Minima altitude corporis 5.9 O.IO 

Altitude D 1 8.3 0.19 

AltitudoD2 12.2 0.29 

A!titudo A I0.3 0.16 

Altitude P 27.0 0.31 

Altitude V 22.1 0.56 

In % longitude capitis 

Distantia praeorbitalis 29.8 0.53 

Diameter oculi 25.0 0.59 

Distantia postorbitalis 48.8 0.74 

Longitude maxillae 34.5 0.74 

Altitudo capitis 53.4 1.10 

Distantia inter oculos 14.3 0.53 

Plastic features of lake and river populations of Cottus poeci/opus Heck 

populations River populations 

Haikza Bia la Morawka Bystrzyca Jalowiec 

lake L�decka Dusznicka 

n = 73 n = 27 n = 36 n = 44 n = 38 

X ±m X±m X±m X ±m X±m 

30.3 0.17 26.6 0.31 26.2 0.13 25.8 0.16 27.6 0.19 

34.0 0.19 31.2 0.27 30.2 0.15 29.5 0.15 30.7 0.17 

21.3 0.21 21.7 0.34 20.5 0.22 20.4 0.22 22.8 0.23 

37.0 0.23 37.9 0.57 36.7 0.36 38.0 0.20 38.8 0.27 

47.4 0.22 48.4 0.43 48.2 0.22 48.3 0.28 49.7 0.21 

53.4 0.21 53.6 0.42 53.7 0.25 52.6 0.30 51.0 0.22 

30.3 0.21 29.8 0.37 28.I 0.22 29.7 0.21 31.1 0.21 

15.1 0.17 16.3 0.30 17.3 0.20 17.1 0.21 17.2 0.19 

19.3 0.26 18.9 0.32 16.8 0.19 18.6 0.22 19.4 0.16 

6.0 0.08 8.5 0.12 7.0 0.07 7.8 0.12 9.1 0.08 

7.3 O.IO 7.1 0.18 7.4 0.11 7.3 0.12 7.4 0.18 

12.5 0.16 I 1.5 0.21 11.7 0.11 11.6 0.16 11.9 0.13 

13.5 0.17 11.7 0.23 11.7 0.13 I I.I 0.14 12.3 0.13 

26.1 0.18 24.1 0.21 24.1 0.21 23.6 0.19 23.5 0.18 

21.1 0.29 19.1 0.20 19.1 0.20 19.6 0.27 21.6 0.39 

30.0 0.35 33.8 0.59 33.9 0.41 34.7 0.41 34.7 0.38 

20.7 0.22 19.6 0.48 20.5 0.32 20.8 0.34 20.9 0.32 

49.9 0.30 50.5 0.49 48.2 0.45 48.6 0.43 51.2 0.36 

38.5 0.58 41.5 0.60 37.7 0.42 .57.7 0.56 41.5 0.62 

62.4 0.54 62.4 0.78 59.4 0.82 65.7 0.92 61.3 0.68 

18.1 0.29 17.4 0.45 16.8 0.34 17.0 0.34 15.8 0.30 

Lipnica 

n = 20 

X±m 

27.8 0.25 

31.8 0.25 

22.5 0.28 

37.6 0.49 

48.1 0.39 

51.9 0.35 

30.0 0.33 

17.0 0.35 

17.5 0.37 

7.2 0.13 

7.7 0.12 

12.7 0.15 

12.9 0.12 

24.7 0.24 

20.1 0.42 

32.3 0.23 

20.5 0.42 

52.1 0.64 

41.5 1.06 

55.5 0.98 

15.9 0.47 

Table I O'\ 

Wisla 
(Vistula) 

n = 49 

X±m 

28.2 0.15 

30.9 0.13 

20.5 0.22 

39.1 0.44 

47.1 0.24 

53.8 0.22 

29.5 0.20 

14.6 0.21 

17.2 0.21 

7.3 0.11 

7.8 0.14 

12.3 0.13 

12.1 0.19 

24.2 0.16 

21.2 0.21 

30.4 0.52 

19.7 0.33 

51.1 0.41 

39.9 0.70 

56.0 0.77 

14.9 0.31 



Table 2 

Number of pores in supraorbital canals in lake and river populations of Cottus poecilopus Heck. 

Lake populations n 7-7 7-8 8-8 8-9 9-9 Other comb. 

Tome trask 4 - 1 l - - 2 

Stora Le 3 - 1 1 1 - -

Homaran jackvik 4 - 2 1 - - -

Lule alv l - - - 1 - -

Storsji:in 2 - - - 2 - -

Nommen 4 2 - l 1 - -

Hemsjo sjon 4 2 2 - - - -

Vattern 1 - - 1 _, - -

Langas 3 1 1 - - - 1 

Narrasjiin 3 - - 2 l - -

Ha1icza 73 1 8 34 15 12 3 

Total 102 6 15 41 20 12 7 

% of fish 100.00 5.88 14.70 40.19 19.60 11.76 6.86 

River populations 

Biafa Llldecka 27 - - 7 5 10 4 

Morawka 36 l 4 12 7 8 4 

Bystizyca Dusznicka 44 - 1 3 6 28 6 

Jalowiec 38 - - 4 12 18 4 

Lipnica 20 1 - 4 3 12 -

Wisl:a (Vistula) 49 - - 6 11 24 8 

Total 214 2 6 36 44 100 26 

% of fish 100.00 0.93 2.80 16.84 20.56 46.72 12.14 
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Fig. 1. Vru.iation of pores number in truncal canals of lateral line in lake and river populations of Cottus poecilopus Heck. a-Torne 

trask, b - Stora Le, c - Homaran jackvik, d - Lule alv, e - Storsjon, f - Nommen, g - Hemajo sjon, h - Vattern , i - Langas, j - Nor

rasjon, k -Hancza, 1- Biafa L<tdecka, m -Morawka, n - Bystrzyca Dusznicka, c - J alowiec, p -Lipnica, r -Wish 
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Fig. 2. Scheme of patterning of truncal and cephalic canals in lake (A) and river (ls) populations of 

Cbttus poecilopus Heck. 
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Fig. 3. Cephalic canals of lateral line in lake (A) and river (B) populations of Cottus poecilopus Heck. 

CIO - suborbital canal, CSO - supraorbital canal, CPM - operculo-rnandibular canal, CTS - supra

temporal canal, CT - temporal canal 



Table 3 

Number of pores in supra temporal canal in lake and river populations of Cottus poecilopus Heck. 

Lake populations n 2 3 4 5 

Tome trask 4 - 1 3 -

Stora Le 3 - - 3 -

Hornaran jackvik 4 - 2 2 -

Lule alv 1 - l - -

Storsjon 2 - 1 1 -

Nommen 4 - 2 2 -

Hemsjo sjon 4 1 3 - -

Vattern 1 - 1 - -

Langas 3 - 2 1 -

Narrasjon 3 - l l 1 

Halicza 73 - 40 33 -

Total 102 1 54 46 1 

% of fish 100.00 0.98 52.94 45.09 0.98 

River populations 

Biafa Lijdecka 27 - 23 4 -

Morawka 36 - 36 - -

Bystrzyca Dusznicka 44 - 40 4 -

Jafowiec 38 - 37 1 -

Lipnica 20 - 19 1 -

Wisfa (Vistula) 49 1 46 2 -

Total 214 l 201 12 -

% of fish 100.00 0.46 93.92 5.60 -



Number of pores in supraorbital canals in lake and river populations of Cottus poecilopus Heck. 

Lake populations n 2-2 2-3 3 -3 

Tome trask 4 - 1 1 

Stora Le 3 - - 2 

Hornaran jackvik 4 - - 2 

Lule alv 1 - - -

Storsjon 2 - - 2 

Nommen 4 - - -

Hemsjo sjon 4 1 - 3 

Vattern 1 - - -

Langas 3 - - 2 

Narraajon 3 - - 2 

Hancza 73 - 4 27 

Total 102 1 5 41 

% of fish 100.00 0.98 4.90 40.19 

River populations 

Biala Litdecka 27 - - 23 

Morawka 36 - 1 30 

Bystrzyca Dusznicka 44 - - 39 

Jalowiec 38 - 2 28 

Lipnica 20 - 3 17 

Wisfa (Vistula) 49 - - 29 

Total 214 - 6 166 

% of fish 100.00 - 2.80 77.57 
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Vl 
Table 4 N 

4-4

1 

-

-

1 

-

-

-

-

1 

-

15 

18 

17.64 

-

1 

2 

-

-

8 

11 

5.14 



Number of pores in operculo-mandibular canals in lake and river populations of Cottus poecilopus Heck. 

Lake populations n 8-9 9-9 9-10 10- 10 10-11 11-11 Other comb 

Tome trask 4 1 l 1 - 1 - -

Stora Le 3 - - - 3 - - -

Hornaran jackvik 4 - 1 1 2 - - -

Lule iilv 1 - - - - - l -

Storsjon 2 - - - l 1 - -

Nommen 4 - - - 4 - - -

Hemsjo sjon 4 - - - 4 - - -

Viittern 1 - - - 1 - - -

Langas 3 - 2 - 1 - - -

Narrasjon 3 - - - 1 1 1 -

Haticza 73 - 1 3 41 15 12 1 

Total 102 1 5 5 58 18 14 1 

% of fish 100.00 0.98 4.90 4.90 56.86 17.64 13.72 0.98 

River populations 

Biala Litdecka 27 - 1 2 23 1 - -

Morawka 36 - - 4 31 - - 1 

Bystrzyca Dusznicka 44 - - 3 38 2 - 1 

JalO\viec 38 - - l 36 1 - -

Lipnica 20 - - l 18 l - -

Wisla (Vistula) 49 - 1 1 45 1 1 -

Total 214 - 2 12 191 6 1 2 

% of fish 100.00 - 0.93 5.60 89.25 2.80 0.46 0.93 
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The average number of pores in all embranchrnents of the lateral line canals ( truncal 
and cephalic) in reophilous populations of C.poecilopus is 100,04, to the results of 
Starmach (1968), Witkowski (1979). In limnophilous populations one the other ha.11.d, it 
is far lower amounting only to 82.71. 

Based on the results presented, it could be inferred that a partial reduction in lateral 
line canals and in pore number in all lake populations of Cpoecilopus is also adaptive. 
Ilenko and Movcan ( 1977) studing closely relate� species - Phoxinus phoxinus (L.)

inhabiting running water, and Ph.percnurus (Pall.) (= Moroco percnurus sensu Gc1sow
ska 1979) in peat top resorvoirs, found in the latter a partial reduction in lateral line 
canals too. According to Taranec (1941) the length of lateral line in various species of the 
Cottidae family depends on their activity. Nybelin (1958) and Starmach (1972) think 
that the length of lateral line, and also the number of neuromasts, is related to the speed 
of water current. According to them more mobile species of sculpins, and those in 
running water, have the longer lateral line, this finding is supported by studies of 
Neelov (1979) and Sidelova (1979) on other representatives of the Cottidae ( Cottinae,

Myoxocephalinae, Artediellinae), and of Dijkgraaf (1962), Disler (1960), Hensel (1978) 
,md Page (1977), who studied closely related fish species inhabiting water habitats of 
various kinds. 

CONCLUSIONS 

1. Morphological variability of lake and river populations of Cottus poecilopus Heck. is
adaptive to their habitat.

2. Rheophilous (river) populations of C.poecilopus have better developed features related
to locomotion, and better developed system of sense canals of the lateral line.

3. In lirnnophilous (lake) populations of C poecilopus there is a partial reduction of
cephalic and truncal canals of the lateral line.
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Andrzej Witkowski 

ZMIENNOSC MORFOLOGICZNA JEZIOROWYCH I RZECZNYCH POPULACJI 
COITUS POECILOPUS HECKEL,1836 (PISCES COTTIDAE)

STRESZCZENIE 

Celem pracy bylo przesledzenie ksztaltowania si� cech plastycznych i merystycznych oraz budowy 
kanal6w czuciowych liniinabocznej ujeziorowych i rzecznych populacji Cottus poecilopus Heckel. 

Badania oparto na 316 okazach pochodziicych z 11 jezior oraz 6 rzek i potok6w g6rskich z terenu 
Polski i Szwecji. 

Analiza material6w wykazala, ze zr6znicowanie morfologiczne mi�dzy oboma typami populacji 
ma charakter adaptacyjny do srodowiska ich bytowania. Reofilne populacje C.poecilopus charakte
ryzujii si� silniejszym wyksztalceniem cech zwiqzanych z lokomocjij oraz lepiej rozbudowanym 
systemem kanal6w czuciowych linii nabocznej. Populacje limnofilne, slabo nara:i:one na dzialanie 
pr!!du wody posiadaj!! mniej hydrodynarniczny ksztalt ciala, a ponadto obserwuje si� u nich 
cz�sciowii redukcj(ll kanalow glowowych i tul:owiowych linii nabocznej. 

B11 TKOBCKli A, 

MOPcpOJJOrM'1ECKAfi M3MEHl{MBOCTb 03EPHb!X M PE'1Hb!X COBOKYTIHOCTEH 

COTTUS POECILOPUS HECKEL, 1836 (PISCES: COTTIDAE) 

P e 3 IO M e

McCR8AOBaHliH B8Rli' C �8Rh!O, rrpocR8AHTb �opM!ipOBKY rrRaCTli�8CKliX Ii M8PliCTH

qecKHX rrpli3HaKoB, a TaK�e CTpoeHHH qyBCTBHT8RbHh!X KaHaROB 60KOBOH RHHHH y 

038pHh!X H peqHh!X COBOKYilHOCT8H Cottus poecilopus Heckel. 

MaTepHaROM ARH HCCR8AOBaHHH CRY�HRH 316 3K38MilRHpOB rrpoHcXOAH�HX 113 11 

038P, a TaK�e 6 peK H ropHh!X IlOTOKOB, pacrroR0�8HHh!X Ha TeppHTOpHH IlORbIDH H 

IliB8IlHH, 

Ha OCHOBaHHH aHaRH3a rroRyqeHHh!X MaTepHaROB ycTaHOBReHo, qTo MOp�ORorHqec

KaH AH�tepeHrrHailHH o6 oHX BHAOB COBOKYITHOCT8H OTRH�aeTCH aAaITTarrHOHHh!M xa-
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paKTepoM no OTHOill€HHID K cpe)le HX o6HTaHHfl, Peo�HJlbHHe COBOKyITHOCTH C.poeci

lopus OTJlHqaIDTCfl .11yqmHM �OpMHpOBaHH€M npH3HaKOB, CBfl3aHHHX C IlO)\BH�

HOCTbID, a TaK�e .11yqme TIOCTpoeHHOH CHCT€MOH qyBCTBHT€.1lbHHX KaHaROB 60KOBOH 

.11HHHH, 

nHMHOWHJlbHHe nony.11HITHH, IlO)\BepraBmHeCfl He60.1lbillOMY .I\€HCTBHIO BO)\OTOKOB,OT

J!HqaIDTCfl I'll.I\PO.I\HHaMHqecKOH wopMOH Te.11a He B TaKOH CT€!1€HH Ha:JHaqeHHOH KaK 

rrpe�HHe, a TaK�e Ha6.11ID)\aeTCfl y HHX qacTHqHoe COKPaJ!l€HHe KaHaROB 60KOBOH 

JlHHHH rOJlOBH II 
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