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The paper presents the results of studies on meristic and 
biometric parameters in spined loach, Cobitis taenia (L.) from 
Zegrzynsld Dam Reservoir. Body proportions were determined 
as well as the relations between the parameters ID1der study and 
body and head length. Statistically significant differences were 
found in the values of some biometric parameters in males and 
females. The results were compared with the data from the lit
erature of spined loach populations in which the species Cobitis

taenia was well defined. 

INTRODUCTION 

Spined loach, Cobitis taenia Linnaeus, 1758, is a representative of the Cypriniformes or

der, suprafamily Catostomoidea, family Cobitididae, subfamily Cobitidinae (Nelson 1984). 

Range of its distribution is rather large, extending over almost all Eurasia, northward to 60° 

latitude. 

Recent studies proved that also other Cobitis species occur within this range, such as 

Cobitis elongata Heck, Cobitis biwae Jord. et Snyder, and other (Vasileva 1984, 1988; 

Vasilev et aL 1989, 1990). There are a lot of discrepancies caused by the lack of detailed 

studies on morphologic parameters of Cobitis representatives in different areas of occur

rence. 

This study was suported by Olsztyn University of Agriculture and Technology, 
grant number 5040 805. 
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Spi�ed,lpach, Cobitis taenia, is characterized by considerable variability of plastic pa
rameters', so that many subspecies appea:i-: In Japan there is Cobitis taenia striata (Ueno and 
Ojima 1976; Sezaki et al. 1985), in Korea there is C. taenia lutheri (Kim and Jeong 1987, 
1988). In north and central Italy C. taenia bilineata and C. taenia puta are very popular 
(Lodi 1979, 1980; Marconato and Rasotto 1989). 

Due to high morphologic variability'ofspined loach and the possibility that a number of 

�uh.species coexist, morphologic parameters of various fish subspecies were described and 
mixed up in earlier studies (Vasileva 1984, 1988). Cobitis granoei Rendahl was described 
by Giadcov as Chbttts taenia siblrica (Ositiov et al. 1983; Vasileva 1984, 1988; Vasilev et 
al. 19$9, 1�90). 

In polish literature there are very few papers on spined foach. Morphologic parameters 
in this fish .from the. Biebp;a River were described by ::Witkowski (1984) and from the 
Wscp.odnia1>.iver by Skpra (1966} Spin,ed loach from lakes Leginskie and Dgal Wielki was 
described by Bialokoz (1986). 

Analysis of meristic and biometric parameters of spined loach from Zegrzynski Dam 
Reserv'o'ir wfil3 the ainf 'of the present sillciy: Attention Was given to the differelices in body 
proportion between males and females. The results were compared with the data from the 
literati.1re. 

_L:, 

CMATERIALAND METHODS 

Analyses of morphologic parameters were based on 80 females (body length 39.0 
�76.9, mm) 3:11:Cf <50 males (bpdylen�h 38.8-7:fO mm) caught in Zegrzynski Dam Reservoir. 
The fish were caught in nearshore lake zone, ·with a fry tow net of mesh size 5 mm and 
wing 15 m. Each samples was preserved in'4% fornialin. 

23 parameters were measured for,each fish.according to the method given by Pravdin 
(1931). The measurements were made up to 0.1 mm. The parameters were selected taking 
into a.c:c'6iirit also the works by other authors (Rolik 1960;'Vasileva 1984; Witkowski 1984; 
Fiankiewib� 1985) oh '·spined foach (T�b. l). Length of th� jaw bristle (x9) refers to the 
length ofth.e longest bristle protruding from the fish mouth.' 

Body proportions were determined using percentage coefficients of biometric parame
. ters (Prttvdin 1931). ' Values of Xz, X3 and from X12 to X26 were presented as percenta�es of 
body Ie'iigth. Values of the parameters related to head (x. :- x;) were presented. as percent

: i�ges of h�id length'. Significance of the differences in mean ��1ues .between f�males and 
.. · '1nales were• cieterrnihed with. Stllderit's t test,. verifying the hypothesis o� the equali1.y of these 

means (Ho: m1 = m2) at 0.05 significance level (Zuk 1989). 
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Table 1 

Biometric parameters 

Parameter Latin name 
X1 body length longitude corporis 
X2 total length longitude totalis 
X3 head length longitude capitis lateralis 
X4 preeye distance spatium praeorbitale 
X5 eye diameter diameter oculi 
Xo posteye distance spatium postorbitale 
X7 head height altitudo capitis 
Xs intereyes distance distantia interorbitale 
X9 bristle length longitudo cirri 
X12 predorsal length distantia praedorsale 
X13 postdorsal length distantia postdorsale 
X14 greatest body height altitude corporis maxima 
X16 preanal distance longitude praeanalis 
X17 smallest body height altitude corporis m1nima 
X1s caudal length longitudo pedunculi caudae 
X19 dorsal fin length longitudo D 
Xzo dorsal fin height altitudoD 
X21 anal fin length longitudo A 
X22 anal fin height altitude A 
X23 I pectoral fm length longitudo P 
X24 ventral fin length 

I 
!ongitudo V

IX25 P - V distance distarrtia P - V 
X26 V - A distance 

I 
distantia V - A 

Absolute values were used to calculate correlation coefficients and linear regression to 

determine the relationships between the elements under study with body and head length. 

Linear regression formula y = a + bx was used, where y - parameter under study, x .:. body 

or head length, b - regression coefficient, a - free equation factor. 

In order to determine the differences between the sexes Snedecor's F statistics was 

used, verifying the hypothesis (Ho: b1 = b2) on the equality of linear regression coefficients, 

at significance level of 0.05. In cases when Ho hypothesis was accepted, i.e. when the two 

tested lines were parallel, the same statistics was usedto test the free equation factors (a). 

The hypothesis in this case was: Ho: a1 = a2. In the case of statistically significant differences, 

the regression equations were given separately for females and males. 

To determine the relationships between the parameters under study and body head length, 

the hypothesis was verified that the free factor of the equation equalled zero (H0: a = 0) 

using Student's t test at the significance level 0.05. 

The following were counted to characterize the meristic parameters: number of soft 

rays in. the fins (D, A, C, P, V), number of gill rakers on the first gill arc (sp. branch.), ver

tebrae number (vt. from x-ray pictures, the four vertebrae fonning Weber's apparatus inclu

sive), number of spots on the dorsal part (in front of the dorsal fin - n. macul. praeD, and 

behind this fin - n. macul. postD), and number of large spots on body sides (n. macul. 
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lateralis. ). The results were presented as range of values, arithmetic means, standard devia

tions and coefficients of variability. 

To compare the results with the literature data the hypothesis Ho on the equality of the 

mean values (m1 = m2) was verified whenever possible, using the Student's t test. 

RESULTS 

C olouring 

Spined loach is cream-yellow, with numerous dark spots on the dorsal and lateral parts 

of the body. The head is strongly pigmented. Ventral part light yellow. Caudal and dorsal 

fins covered with a few rows of regular dark spots. Spots at body sides from three rows. 

The first row is composed oflarge, oval or rectangular spots, their upper edges laying at the 

lateral line or slightly above it. Number of these spots ranged between 11 and 20. Most fish 

(65.0%) had 14-16 spots (Tab. 2). Upwards, above the lateral line, there is a narrow belt of 

small, round spots running along the fish body. The third row is above the second one. It is 

composed of smaller spots and dots which merge with each other. 

The dorsal part, from the head to the caudal fin, is covered with large, dark-brown 

spots. Their number amounted to 18.3 on the average, but this feature was characterized by 

high variability (V = 15.23). Most fish (65.0%) had 9 to 10 spots in front of the dorsal fin, 

and 8 to 10 behind it (75.5% of the fish) (Tab. 2). One elongated black spot was located at 

the base of the caudal fin, upon its dorsal part. The mouth is surrounded by lips - the lower 

one is divided into lobes which can be still divided into another ones. The first two pairs of 

bristles grow out from the upper lip, the third and the longest one from mouth corners. 

Dark brown coloured belt runs obliquely from the first pair of the bristles, through the eye 

to the head end. Double spine, sometimes covered with skin, is located under the eye. 

Fig. L Scale pfspined loach. Magn. 60x

Sca l e  cover, sex d imorphism 

Spined loach body is covered with small 

scales, overlapping each other, with no cen

tral area (Fig. 1). 

One-year old males can be well distinguished 

from females as they possess Canestrini's or

gan (Lodi 1980). It is a bony structure in form 

of an oval blade, growing at the base of the 

second ray of the pectoral fin. Male pectoral 

:fin is shaped differently than the female one 

because its second ray is longer than other rays. 

In females the longest ray is the third one, so 

their pectoral fins have different shape. 



Table2 
Values of meristic parameters of spined loach 

Para- Number of fish with this value 
meter 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 40 41 42 43 44 45 n x S.D. V% 

D 3 55 79 2 139 6.58 0.5644 8.58 

A 7 124 8 139 5.01 0.3402 6.78 

C 9 123 7 139 16.00 0.3503 2.19 

p 30 66 41 2 139 6.11 0.7488 12.26 

V 52 82 5 139 5.66 0.5458 9.64 

sp. 
branch. 3 10 55 54 16 138 11.51 0.8733 7.59 

vt. 2 7 36 37 36 13 131 43.05 1.1389 2.92

n.macul.
lateral. 4 6 18 34 31 26 13 4 2 1 139 14.81 1.6806 11.35 

n.macul.
praeD 9 17 38 52 12 4 2 2 2 138 9.60 1.4626 15.23 

n.macul.
tpostD 3 22 42 32 31 9 139 8.67 1.2300 14.19 
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Meristic p a r amete r s .  .. , 
Spined loach had 2 or 3 hard rays in the dorsal fin and 6 or 7 soft ones, these numbers 

being found in 39.6% and 56.8%'ofth�fish (zTah.2). All fish.had 2 hard rays in the caudal 
fin, and between these two 88.5% of the fish had 14 soft rays (Tab1�'2s�<>wns hard and soft 
rays in the caudal fin together).This parameter was characterized'by the lowest variability 
(V = 2.19%). There were 2 or 3 hard rays in the anal fin, and 89.2% ofthe fish had 5 soft 
rays in this fin. 

One hard ray in the ventral fish had 93 .5% of the fish. Number of soft rays was charac
terized by high variability (V = 9.64%); 37.4% and 59.0% of the fish had 5 or 6 soft rays 
respectively. 

So regards number of soft rays in the fins, the highest coefficient of variability was 
found in the case of pectoral fins (V= 12.26%). In 21.6, 47.9 and 29.5% of the fish there 
were respectively 5, 6 and 7 soft rays in this fin. The most of the fish (97,1%) had one hard 
ray in pectoral fins (Tab. 2). 

The first branchial arc usually had 11 and 12 gill rakers (39.6 and 38.8% of the fish re
spectively). Other fish had 9, 10 or 13 gill rakers (Tab. 2). 

Fig. 2. Pharyngeal teeth of spined loach. Magn. 20 x 

Biome t r ic parameters 

Spined loach has one 
row pharyngeal teeth 
(Fig. 2). In 31 % of the fish 
their pattern was 11 : 11, in 
16.1% was 10:11, in 13.8% 
9:10 and in 14.9% 10:10. 
Other fish were character
ized by different patterns: 
10:8, 8:10 and even 13:13. 
Upper part of arc is con
cave, occuping low posi
tion. Lateral part with a 
blunt processus. Upper end 
slightly forked, while the 
lower one bent upwards. 

The relationships between body measures and body length (x1), and between head 
measures and head length {x3) were statistically significant when absolute values were in the 
calculations. Correlation coefficients were positive and significant at the level 0.05, and their 
values ranged from 0.5892 to 0.9807 (Tab. 3). 
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Table3 

Correlation coefficients (r) and linear regression equation (y=a+bx) for the relationships betweenplastic body parameters (xz, X3, X1z- X26) and body length (xl), and between plastic head parameters (x.;- X9) and head length (x3) 
Parameter Sex I Regression eouation Ho: a = O r Range* v = a+ bx1 Xz I F,M y = 5.0836 + 1.0653 X1 P < 0.05 0.9771 119.6-113. l 

X3 F,M y = 2.1015+0.1587x1 P< 0.05 0.9367 21.4-18.6 X12 I 
F,M y = 1.9821 + 0.4838 X1 P < 0.05 0.9666 53.6-51.1 

X13 F,M y = -1.9611 + 0.4302 X1 P < 0.05 0.9640 37.9-40.4 X14 F y = -2.4343 + 0.1771 X1 P < 0:05 0.9424 11.6-14.6 M y = -1.1734 + 0.1622 X1 P > 0.05 0.8885 13.1-14.6 Xt6 F,M y = L5660 + 0.7547 Xt P < 0.05 0.9807 79.5-77.7X17 F y = �1.2341 + 0.1074 X1 P < 0.05 0.9399 7.6-9.l M y = 0.4252 + 0.0838 x, P> 0.05 0.8602 8.5-8.9 X1g F,M y = -0.0434 + 0.1516 X1 P > 0.05 0.8809 14.9-15.1X19 F,M y= 0.7412+0.090lx1 P> 0.05 0.8169 10.9-10.0 ·X20 F y= 2.1592 + 0.1172 X1 P < 0.05 0.8436 17.2-14.6M y= 0.4098 + 0.1581 X1 P > 0.05 0.8688 16.8..cl6.3X21 F,M y= 0.6010+0.0689x1 P >0.05 0.7948 8.5-7.7 X22 F y= 1.0202 + 0.0953 X1 P > 0.05 0.8437 12.2-11.8 M y = -0.0359 + 0.1223 X1 P > 0.05 0.8058 12.1-12.2 
X23 F y = 0.7446 + 0. 120] x, P > 0.05 I 0.8820 13. 9-13.0 M y = -1.1664 + 0.1842 X1 P > 0.05 

I 
0.7892 15.5-16.8X24 F y= 1.3088 + 0.1038 X1 P < 0.05 0.8763 13.7-12.1 

I 
M y= 0.7116+0.1206x1 P > 0.05 0.8530 13.9-13.0 

X25 F,M y = -0.6748 + 0.3269 X1 P > 0.05 0.8748 30.9-31.8 X26 F,M v = -0.7055 + 0.2817x1 P > 0.05 0.9171 26.3-27.3 v = a+ bx3 
·x.i F,M y = -0.4414 + 0.4043 X3 P > 0.05 0.8908 35.0-37.2 
X5 F, iv! y = 0.3758 + 0.1442 X3 P < 0.05 0.7284 19.0-17.0 
X;; F,M y = 0.2123 + 0.4671 X3 P > 0.05 0.9125 49.3-48.3 X7 F,M I y = -2.6458 + 0.8264 X3 P < 0.05 0.9227 50.4-64.0 
Xg F,M 

I 
y = 0.3036 + 0, 1470 X3 P > 0.05 0.5892 18.4-16.8 X9 F,M V = -0.0996 + 0.1211 X3 P > 0.05 0.6037 10.9-11.4 

* Rangers were calculated taking extreme values of body and head length and calculating the respective parameters for males (M) and females (F) from the regression equations. The resultsare given as percents of body and head length. 

Spined loach females differed significantly from males with respect to six parameters. 
Hence, parameters common for the two sexes shall be discussed first. 

Five parameters increased proportionally to females and males bodies length: length of 
the caudal part (x18), length of dorsal and anal fin (x19, X21), P - V distance (x2s) and V - A 
distance (x26). Character of these relai'ionships was determined by the free factor in the re
gression equations, which did not differ significantly from zero at 0.05 level (P > 0.05). 
Relative values of these parameters did not change with the fish size. 

Other parameters related to fish size similarly in males and females did not increase 
evenly with the fish length. Their relative values differed in fish of different size (,,a" factors 
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in the equations differed significantly from zero, P < 0.05. Postdorsal length (x13) increased 
more rapidly than body length both in males and females. Smalle.r fish were characterized by 

lower relative value of this parameters than the bigger ones (Tab. 3). Head length (x3), 
predorsal length (x12), preanal distance (x16) increased less rapidly than body length (positive 
,,a"). Relative values of these parameters were higher in smaller fish. 

No differences were observed between the sexes as regards head measurements. Pre

eye (X4) and posteye distance (X6), distance between the eyes (Xs) and bristle length (x9) in
creased proportionally to head length. Character of this increase was determined by the ,,a'' 

factor which did not differ from zero (P > 0.05). 

Other parameters related to head did not increase proportionally to the head length. 

Factor ,,t' was either positive or negative, significantly different from zero (P < 0.05) (Tab. 3). 
Eye diameter (x5) �reased less rapidly than head length, but the differences between small 
and big fish were less than 1. 00/o so it was assumed that this parameter increased proportion

ally to head length. Head height (x1) increased more rapidly than its length. Relative values 

of this parameters were lower in small fish than in big ones. Head height was most strongly 

related to head length, the correlation coefficient between the two being r = 0.9227 (fab. 3). 

Statistically significant differences of linear correlation coefficients were found between 

males and females with respect to the greatest body height (x14), the smallest body height 

(xn), height ofD and A fins (x20, X22), length of P and V fins (x23, x24). Height of anal and 

pectoral fin (x22, X23) increased proportionally to body length in the females (,,a" factors did 
not differ from zero at 0.05 significance level). The same was true of the length of ventral 

fins; the difference between small and big fish amounted to 1.6% only (Tab. 3). The greatest 

(x14) and the smallest (x11) body height increased more rapidly than body length of the 

famales. Relative values of these parameters were lower in smaller fish and higher in bigger 

ones (,,a" factor negative). Height of dorsal fin (x20) and length of ventral fin (x24) in fe

males increased less rapidly than body length. Free factors in the regression equations de

scribing these relationships were positive and significant. Relative values of these parameters 

were higher in small fish than in big ones. 

All the above parameters, different in males and females, increased proportionally to 
body length in the case of males (,,a" factors did not differ from zero, P > 0.05). Relative 

values of these parameters were the same in small and big fish. 

Relative values of biometric parameters in spined loach are given in Tab. 4. Statistically 

significant differences between mean percentages of these parameters in females and males 

were con:finned with the Student's t test. At the same body length, spined loach males were 

characterized by higher body, longer pectoral and ventral fins, higher dorsal and anal fins 

than females. The greatest and smallest body height increased with the age of females, pec

toral fins became shorter, and height of dorsal fin decreased. Along with growth, postdorsal 
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length increased in both males and females, while predorsal and preanal lengths decreased 

and head became shorter. 

Table4 

Relative values of biometric parameters in spined loach 

Para- Females (80 imliv.) Males (60 indiv.) 
meter Range Mean S.D. V% Range Mean S.D. V% 
X} 39.5-76.9 63.50 4.3771 10.28 38.8-73.0 52.4 6.4578 12.32 

in % of body lernrth 
x2 87.8-122.3 115.49 3.5951 3.11 111.7-119.8 116.39 1.4652 1.26 
x3 16.0-21,5 19.47 1.0761 5.35 18.2022.9 20.13 0.9946 4.94 
XJ2 47.5-55.6 52.00 1.7619 3.39 44.5-60.8 52.11 2.5103 4.82 
X13 34.9-50.1 39.68 2.1481 5.41 · 30.7-43.3 39.01 1.8931 4.85 
x14 10.7-17.6 13.38 1.1472 8.57 11.7-16.8 13.95 1.0439 7.49 
X15 9.6-14.9 12.75 1.0235 8.03 10.4-15.1 13.13 0.9650 4.35 
X}6 70.8-85.1 78.32 2.0765 2.65 64.4-86.3 78.42 2.4295 3.10 
X17 6.7-10.3 8.55 0.7029 8.22 6.7-14.6 9.20 1.2501 13.59 
XJ8 11.4-18.0 15.11 1.2344 8.17 9.0-17.4 15.02 1.3645 9.08 
x19 7.9-13.1 10.35 1.0628 10.26 7.6-12.0 10.42 0.9465 9.08 
x20 12.3-18.9 15.55 1.3374 8.60 14.5-18.9 16.60 1.0714 6.45 
x21 55.5-11.l 7.90 0.6022 11.41 6.2-10.1 8.15 0.7981 9.80: 
x22 9.4-14.5 11.33 1.0275 9.07 9.5-14.2 12. 16 1.1216 9.23 
x23 9.8-15.6 13.33 1.0285 7.72 12.9-19.9 16.15 1.6930 10.49 
x24 11.2-19.5 12.71 1.0890 8.57 10.2-15.7 13.44 0.8971 6.67 
x25 26.5-51.9 31.79 2.7354 8.61 25.9-38.3 31.01 l.9597 6.32' 
X26 22.4-31.5 27.05 L7219 6.37 21.7-35.8 26.63 2.0221 7.59 
X3 8.2-14.2 11.24 0.7596 5.93 8.2-13.3 10.49 1.0589 10.09 

in% of head lemrth 
X4 30.1-42.9 36.53 2.8469 7.79 31.3-42.9 35.99 2.6478 7.36 
X5 13.6-21.9 17.80 1.8686 10.50. 13.4-22.0 17.96 1.9179 10.68 
X6 39.8-56.6 48.82 3.0116 6.17 43.7-54.5 48.75 2.3986 4.92 
X7 43.5-70.4 58.25 6.1758 10.60 44.6-67.8 56.92 5.2845 9.28 
Xg 7.4-33.7 17.35 3.2188 18.55 11.7-24.0 17.88 1.9979 11.17 
X9 6.0-18.5 11.21 2.2375 19.96 6.8-15.4 11.00 2.0129 18.30 

DISCUSSION 

Spined loach from Zegrzynski Dam Reservoir were of the same colour and appearance 

as those from River Wschodnia (Skora 1966), a tributary of the Czama Staszowska, the 

left-side tributary of the Vistula. As regards the parameters under study, the fish did not dif

fer much from other spined loach populations{Tab. 5, 6). 

The stock under study did not differ significantly from other stocks as regards the num

ber of hard and soft rays in dorsal and anal :fins. Earlier studies on spined loach revealed that 

the caudal fin had 16 soft rays, this parameter being quite different than in C. Sabanejewia 

aurata, which had 14 rays in this :fin (Berg 1949;, Banarescu 1964; Tortonese 1970; 

Opalatien.1<:o 1974). 
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. . . Table5 Comparison of plastic parameters of Cobitis taenia from Zegrzyiiski Dam Reservoir 

Waterbodv Author n l,1krai11a Vladvkov (1926\ ZSSR Berg (1949) 
WestDwina Zhukov (1965) 24 
Dniepr 25 Zhukov (1965) 
Wschodnia Skora (1965) 83 

·· Dniestr 20 Onalatienko (1974) Prut Pooa(l976) 
Biebrza lwitkowski (1984) 49 
Legmskie Lake Bialokoz(1986) . Dgal Wielkie Lake Biafokoz (1986) Zegrzyiiski Dam ·. Reservoir 139 
author (1994) 

with the data from the literature 
Para- Soft ravs in fins 
meter D A 

6-7 5-6
6-7 5-6

Range 6 '7 -, 5-6 
x 6.67 5.42 S.D. 0.47 0.49Range ' 6-7 I (4) 5 
x 6.84 , 4.96S.D.Range 
x S.D.Range
x 

Range 
x S.D.

I 

Range 
x 

0.46 0.19 6-7 5-66.71 5.07 0.453 0.259 6-1 
I 

4-6 6.85 5.0 
6-7 5�6
5-7 4-66.55 5.00 0.54 0.20 6-7

5 76-7 4-57 5 5-8 4-66.58 

C p V 
15-16 6-8 5-6

16 5-6 5-6
6-8 67.40 l 6:000.71 0.00 

16-8 5-6(7). 6.88 5.450.70 0.55 15-16 ! 6-9 5-715.61 7.18 5.43 0.487 0.502 0.542 13-16 5-8 5-613.85 6.40 5.20 
15-17 7-8 .6

6-8 5-77.36 6.04 0.60 0.28 6-7 67 
7 

5-6615-17 .5-8 5-76.11 5.66 

sp. !branch

9-1210.88 
LOO 

11-1211.57 0.49611-15

9-10
108-11119-1311.51

S.D. 0.5644 5.01 [ 16.00 0.3402 0.350 0.748 0.5458 0.873 

vt. n.mac.lateral.
12-20

140-46
41-4442.620.8638-4240.08 1.38 41-46 11-1943.51 15.22 1.034 l.6842-4543.60 

12-2216.36?.5141-444342°46 44 40-45 11-2043.05 14.811.1389 1.680

n.mac.dorsal.

I 13-2518.822.859
I 

12-1713.971.74

13.26 18.27 1.315 
Compared to other populations, spined loach from Zegrzynski Dam Reserv9ir had less 

soft rays in the pectoral fin (Rubcov 1939; Shaposhnikova 1964). As regards number of soft 

rays in ventral fin, the discussed population did not differ from those in Wschodnia River, 

Dnieper River, and upper Dniestr River (P > 0.05) (Zhukov 1965; Skora 1966; Opalatienko 

1974), although it differed significantly from those in Biebrza and Zachodnia Dwina rivers 

(P < 0.05) (Tab. 5). Number of soft rays in this fin is characterized by high coefficient of 

variability (Skora 1966, this paper). 

The available data (Tab. 5) revealed that spined loach from Zegrzynski Reservoir was 

characterized by the same number of gill rakers, vertebrae and number of spots at the sides 

of the body as the :fish in Wschodnia River (Skora 1966, P > 0.05). 

Pharyngeal teeth are one-row. According to Staff(1950) spined loach has 8 to 10 teeth 

on each side. The same number was given by Skora (1966) for samples from Wschodnia 

River. Investigated fish had 8 to 11 pharyngeal teeth. 
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Body proportions of the fish under study were similar to those in the Biebrza River 
(Witkowski 1984). Relative values of: eye diameter, head height, distance between eyes, 
pre- and postdorsal distance, caudal part, height of dorsal and anal fin, V - A distance, and 
P - V distance did not differ significantly, P > 0.05 (Tab. 6). Fish from Zegrzynski Reservoir 
differed from those in Odra River (Frankiewicz 1985) with respect to a number of parame
ters except the predorsal distance, the lowest body height, length. of V fins, and P - V dis
tance. They possessed different body proportions than the fish from the Moscov River 
(P < 0.05). 

Analysis of the mean values of biometric parameters in spined loach revealed that the 
fish were characterized by slightly longer head in relation to body length and different pro
portions of body height (P < 0.05, due to sexual dimorphism of this parameter) than spined 
loach from other populations. It should be noted that the samples did not contain juvenile 
fish, smaller than 50 mm Le., while this study showed that body proportion in spined loach 
changed with fish growth. 

So far the described differences between males and females were the length of pectoral 
fins (Berg 1949; Vasileva 1984, 1988; Frankiewicz 1985) and body length: bigger in fe
males (Tortonese 1970; Robotham 1981; Marconato and Rasotto 1989). 

Attention should be given to the differences in paired fin length and body height of a 
related species Cobitis Sabanejewia aurata (Rolik 1960; Misik 1958). Males and females of 
this species also differ with respect to dorsal and anal fin length and body proportion. 

CONCLUSIONS 

1. Spined loach, Cobitis taenia from Zegrzynski Dam Reservoir were characterized by the
following features: all fish had one black spot at the base of caudal fin, fin formulas were:
D Il, III 7 (6); C I 14 I; A Il, Ill 5; VI 6 (5); PJ 6 (7); number of gill rakers 11 (12);
pharyngeal teeth 11:11, (10:11),(9:10), (10:10).

2. Males were characterized by higher body than females, longer pectoral and ventral fins,

higher dorsal and anal fin. As the fish grew in length the postdorsal distance increased,
dorsal fin moved closer to head, preanal distance decreased, lateral head· tength short

ened.
3. Body proportions were similar to those obseved in spined loach from the Biebrza River

(Witkowski 1984). All calculable parameters were close to those given for spined loach
from the Wschodnia (Skora 1966) and Biebrza rivers.

4. Apart from the differences in biometric parameters, spined loach males were distinguish
able fromJemales because they possessed a bony structure i.e. Canestrini's lamina on the
second ray of pectoral fins. Shape of this organ is a systematic feature of the species
(Kim and Jeong 1988; Vasileva 1988; Vasilev et al. 1989).



Table6 

Comparison of biometric parameters of Cobitis taenia from Zegrzynski Dam Reservoir with the data from the literature 
Water body _Wschodnia Biebrza 

i(indiv) (n = 83) (n =-49) 
Author Skora 0966) �(1984)

--

l 2 3 4
------

longitudo Range 59.9-93.0 
corooris x 69.5 

---· 

longitude �ge 17.2-21.4 17.4-20.9 
X 18.7 19.15 capitis S.D. �- 0.769 0.75 

-·----

Range distantia 47.9--53.3 49.3-55.1 
praedorsal. x 50.4 51.66 

S.D. 1.347 1.52. 
distantia Range 35.3-43.2 . 35.7-42.5 

x 40.0 39.89 postdorsal. S.D. 1.555 1.52 
I--• 

13.3--16.9 12.7-17.8 alt. corp. Range 
14.7 14.79 maxima S.D. 0.727 1.05 

Range 69.2-76.7 68.9-81.3 long. 
x 73.2 76.72 praeanal. S.D. 1.522 1.75 

Range 7.1-9.6 8.1-14.2 alt. corp. 
x 8.2 9:18 minima S.D. 0.462 0.90 '---'--· 

long. ped. Range 14.4-19.8 13.6-lH 
x 17.6 15.55 caudale S.D. 1.094 0.99 

Range 6.6-10.3 
long. D x 8.53 

,___ 
S.D. 0.76 

Range 11.3-18.4 
alt. D x 15.04 

.._S.D. 1.59 

Odra basin Moskva River 
(n = 33) (n = 25) {n = 14) 

Frankiewicz (1985) Vasilev et al. (1989) 
female male female male --

6 7 8 
52.3-94.3 

74.73 71.2 58.1 
in%ofb� 
16.8-21.l 

18.85 
0.83 

47.1-51.9 
50.07 51.2 51.4 
1.17 0.28 0.34 

38.8-43.0 
41.16 41.5 41.2 
0.98 0.29 0.29 

12.4-17.3 
14.49 15.5 14.5 
1.24 0.33 0.26 

73.7-78.8 
76 .48 
1.21 

7.3-10.4 
8.99 8.0 8.9 
0.78 0.11 0.18 

15.3-19.l 
17.2 
0.90 

-----

9.0 9.5 
0.24 0.24 

--

Zegrzynski Dam Reservoir 
I {n = 60) (n = 80} 

author 
female male 

9 10 
35.9-76 .9 38.8-73.0 

63.50 52.40 
.. � 

16.0-22.9 
19.75 
1.0650 

--

44.5-60.8 
52.05 
1.8960 

30.7-50.1 
39.34 

2.0145 
10.7-17.6 11.7-16.8 

13.38 13.95 
1.1472 1.0439 

64.4-86.6 
78.39 

2.2651 
�-6.7-

�� 
6.7-14. 6 

8.55 .. .9.20 
0.7029 1.2501 --

9.0-18.0 
15.10 

1.4456 

7.6-13.1 
10.38 
1.0328 

--12.3-18.9 -
rYr

8.9 
15.55 16.60 
1.3374 1.0714 



contd, Table 6 

I 2 3 4 5 6 7 8 9 10 
Range 4.4-8.8 ?! 5.5-11.1 

long. A x 6.59 7.3 7.6 8.01 
S.D. 0.78 0.13 0.15 0.8260 

Range 9.1-16.3 9.4-14.5 9.5-14.2 
alt. A X 11.75 11.33 12.16 

S.D. 1.45 1.0275 1.1216 
--

Range 11.9-17.5 11.1-20.4 11.5-14.4 14.0-20.5 9.8-15.6 12.9-19.9 
long. P x 13.6 13.05 13.90 17.12 12.3 17.6 3.33 16.15 

S.D. 1.207 1.30 0.79 2.34 0.31 0.40 1.0285 1.6930 
Range 10.7--14.0 10.1-17.6 10.3-15.0 11.2-19.5 10.2-15.7 

long. V x 12.5 11.97 12.18 12.71 13.44 
S.D. 0.837 1.17 1.09 1.0890 0.8971 

Range 29.5-35.8 28.3--36.1 27.5-34.2 
,-

25.9-51.9 
·-

dist. P-V x 32.2 31.68 31.92 31.76 
S.D. 1.359 1.69 1.30 2.2410 

Range 21.8-28.1 25.0-31.9 22.4-28.0 21.7-35.38 
<list. V-A x 25.4 27.15 25.32 26.87 

S.D. 1.435 1.59 1.43 1.960 
in % of head Jemrth 

spat. Range 40.0--49.6 33.3-50.0 38.4-47.3 30.1-42.9 
x 45.3 41.84 43.35 36.23 

praeorbit. S.D. 2.063 3.39 2.35 2.8490 

diameter Range 13.3--19.6 13.2-23.l 14.5-22.8 13.4-22.0 

oculi x 15.8 18.27 17.96 17.88 
S.D. 1.288 2.37 1.75 1.9179 -·

Range 47.4--57.7 45.8-60.0 48.5-58.4 39.8-56.6 
spat. 

x 52.2 52.25 53.09 54.8 52.5 48.80 
postorbit. S.D. 2.386 3.36 2.67 0.54 0.50 2.8630 

Range 54.4-71.2 50.0-66.7 43.5-70.4 
alt. capitis x 62.3 59.80 58.0 --

S.D. 3.425 3.90 5.8642 

dist. Range- 11.4-18. l 12.2-20.0 13.4-20.7 7.4-33.7 
x 14.6 15.53 17.44 17.45 

interorbit. S.D. 1.327 1.55 1.92 2.2488 
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Alicja BORON 

CECHY MERYSTYCZNE I BIOMETRYCZNE K02Y, COBITIS TAENIA (L.) (CYPRINI
FORMES, COBITIDAE) Z ZEGRZYNSKIEGO ZBIORNIKA ZAPOROWEGO 

STRESZCZENIE 

Celem pracy byla analiza cech merystycznych i biometrycznych kozy - Cobttis taenia

z Zegrzynskiego Zbiornika Zaporowego, znalezienie r6znic w proporcjach ciala samic i samc6w, 
por6wnanie otrzymanych wynik:6w z rezultatami zamieszczonymi w pismiennictwie. 

Kozy reprezentuj!!.ce populacj� zamieszkuj<1eq_ wymieniony zbiornik charakteryzowaly si� nast�
puj!!.cymi cechami: wszystkie posiadaly jednll czam<1 plamk� u podstawy pletwy ogonowej, wzf>r 
pletw mozna zapisac: D Il, Ill 7 (6); C I 14 I; A II, ill 5; VI 6 (5); PI 6(7); ilosc wyrostk6w :filtra
cyjnych 11 (12); �by garcllowe jednoszeregowe 11: 11, (10: 11 ), (9: 10), (1 O: 10). 

Stwierdzono wyst@owanie r6znic w wartosciach cech biometrycznych pomi� plciami; 
samce w por6wnaniu z samicami mial:y wyzsze cialo, dluzsze pletwy piersiowe i brzuszne, wyzs2q_ 
pletw� grzbietOW<l i odbytOW!\., 

Analiza zaleznosci zachodzllcych pomi� badanymi cechami i dlugosci<1 ciala lub glowy 
wykazala, ze proporcje ciala zmieniaj<1 si� wraz ze zwi�kszaniem si� rozmiar6w ryb. W miar� 
wzrostu dlugosci ciala samic i samc6w wzrasta odleglosc zagrzbietowa, pletwa grzbietowa przesuwa 
si<;1 blizej glowy, maleje odleglosc przedanalna, skr6ceniu ulega dlugosc boczna glowy. 

Poza r6.znicami w wartosciach cech biometrycznych samce kozy Sil dobrze odr6.znialne od 
samic poniewaz na drugim promieniu pletwy piersiowej maj<1 kostnct narosl, organ Canestrini, 
w ksztakie owalnej blaszki. Ksztalt p:letwy piersiowej samc6w jest tez charakterystyczny, poniewaz 
drugi promien jest dluzszy od pozostal:ych. U samic trzeci promien jest najdhtzszy, co sprawia, ze 
pletwa ma inny ksztalt. 
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Proporcjami ciala omawiane ryby zblizone by!y do k6z z Biebrzy (Witkowski 1984). Pod 
wzgll;)dem cech policzalnych podobne do ryb z rzeki Wschodniej (Skora 1966) i Biebrzy (Witkowski 
1984). 
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