
A C T A  I C HT HYOLOGICA E T  P I S CA T OR IA 
Vol. xm Fasc. 2 

Beata WI�CASZEK 

Icll.thyology 

BIOMETRIC CHARACTERISTICS OF BALTIC EEL-POUT ZOARCES VIVIPARUS 
(L.) FROM THE POMERANIAN BAY 

CH.ARAKTER.YSTYKA BIOMETR.YCZNA BAI.T YCKIBJ WijOORZ YCY 
ZOARCES VIVIPARUS (L.) Z ZATOKI POMORSKIEJ 

The present paper describes biometric characters of eel·pout, 

Zoarces viviparus (L.) involving 28 metric snd 12 meristic 

features. 208 specimens were examined with regard to both 

sexes. The m11terial3 studied Wli$ collected In May 1988, in the 

Pomeranilm Bay. Furthermore, the problem of sex dlmorphbm 

in the species, 113 well 113 the degree of water swl.nity - verte­

bral count relationship were discwsed. 

INTRODUCTION 

The eel-pout Zoarces viviparus (L.) belonging to the family Zoarcidae (ordo: Perci· 
for mes) is a common species inhabiting litoral and sublitoral zone of the Baltic Sea. 
The fish can be regarded as poorly known what is presumably associated with the 
lack of interest in the fish market. It is generally assumed that the eel-pout is not 
highly estimated f9od fish (Plorina, Ruus, 1972) owing to its specific appearance, mu­
cus-covered body and green coloured bones. 

The species is also parasitically infected in high degree, the nematoda Thyrmascaris 
adi.mca being the most abt.mdant (but not dangeorous for human (Grns·Wawrzyrniak, 
1977). The flesh of eel-pout is of a good taste demonstrating pretty high J.evel of protein 
(16.3--Hl.4%) and fat (3.4-7%) (Plorina, Ruus, 1972). 

Up to 1939 the eel-pout was being caught in the Puck Bay, the highest catches were 
noted for 1933 (111 t); then they were regularly decreasing to ea 10t in 1978-79 (KU­
m11j, Rutkowicz, 1970, Kuczynski, 1980). Nowadays there is a lack of fishery stati­
stics concerned this species; as fishermen's reports showing an eel-pout as a by·catch 
of fow value (due to low prices in the fish market) are thrown away overboard. 
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But the species, however, considering the over-catching of so far commercially 
exploited stocks, may soon become of big importance to fisheries of Us mass occurence 
and good qufility of fi.esh. 

The literature on the eel-pout is scarce so far.\Only the eel-pout parasitic fauna was 
dealt wUh (Gras-Wawrzyniak, 1977), as well as age and growth rate were investigated 
by Wojcik ·(1986) and Kh.1dczynsks (1989). Andrijasev (1954), Tanasijcuk (1970) and 
Kuczyilsld (1980) provided some data on the biology or" the species.1The eel-pout is
also an object of physiological study with respect to its viviparous reproduction (Kri­
stofferson, Oikari, 1975). The problem of metah: and polychfork compounds' content 
in the eel-pout tissues was dealt with by Falandysz (1984). Sevcov and Kostromimll 
(1983) gave the eel-pout fishing characteristics, while in Plorina, Ruus {1972) one can 
meet the techm:ifogical description. 
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The issue of vertebral count in this species is discussed in some papers, too; the 

"'"''n,,,,., shows a tendency to form local rl!lces, vertebrae number being belived as a 

rnce- differentiating character (Anclrija!.lev, 1954; Meisner, 1948). 

But a lack of fuU characteristics calls for more detailed one, the 

present paper being an attempt to gain more insight into the issue mentioned above. 

MATERIALS AND METHODS 

The materials under study consisted of 208 specimens of i;;:el·pout (119 females and 

males), caught in D2 sector of West Baltic, at the depth of 14 m (over the sandy 

ground), in May, 1988. The materilals were coHected by fishing vessel from the Coopera 

tion of Fishery Work "Belona" in Dziwnow. 

The biometric analysis was made involving 29 measurements (with the accuracy to 

0.1 cm) and determination of 12 meristic fe1:1tures made on each fish. The measure· 

ments design shown in Fig. l given by BryUflsh (1986) for perch-like fish was mar­

kedly modmed. 

In this paper the relationship between the characters examined and of body or 

head length is presented in terms of relative values expressed as per cent of the basic 

dimension. Such a treatment of results obtained was applied, because it must be 

remembered that proportions of fish body change with respect to fish age (what re· 

suited from the change of fish diet and reaching sexual maturity). 

Fig. 2. Gill arch of the eel-pout with two rows of gill rake,!. (Following a photograph by K. Radziun) 
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-Fig. 3. X-ray radiogram of the

eel·po1.1t 

Beata Wi�caszek 

The following meristic characters were determined: 
the vertebral count, rays count (in dorsllll, anal, ventral 
and pectoral fins), number of gill rakers on the first gill 
arch (in first and second rows-Fig. 2), rays count in subo· 
perculum membrane and the number of dark spots on 
the left side of fish body. 

The eel-pout skin is provided with small scales, hidden 
deeply in the skin and counting them may be dismissed 
as highly improbable. In order to count the number of 
vertebrae and fin rays the X-ray radiograms were made; 
however all measurements were possible to make only 
on few of them (Fig. 3). Hence the thermal treatment was 
applied, making easy the determination of issues mention­
ed above. 

Ruszczyc (1981) states that coefficients of variation 
are statistically significant when they amount to 8-10% 
only: thus characters yielding coefficient of variation 
below 10% are considered to be of low plasticity, within 
the range of 10-15 are considered to be of middle plas· 
ticity, while those of 15% up are of high plasticity. 

In order to find out if an eel-pout possesses the caudal 
fin (or dorsal and anal fins are joined together), the 
treatment of caudal part with xylene Wl!_S taken. 

This method was found as feebly suitable, as the rays 
of fins became too much transparent (Fig. 4). The po· 
sitive answer was given when the alizarin method was 
applied (Taylor, 1967), resulting purple coloured eel-pout 
skeleton with very well visible pattern of fins rays (in· 
eluded the caudal one) (Fig. 5). 

The results obtained in biometric characters were 
treated statistically; standard deviation, coefficient of 
variation and standard error were estimated. 

In order to determine the external sex dimorphism in 
this species, Student's t test (Gren, 1978) was used to 
verify the H0 hypothesis assuming a lack of differences
between males and females mean values. 
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· Fig. 4. Caudill p&rt of the eel-pout body, ue11ted with xy!ene (photo by K. Radziun)

· Rys. 5. Caudal p1lrt of the eel-pout body ali�arin-stained (photo by K. Radziun)
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RESULTS 

The materials studied consisted of 119 females (contributing 57.5% to whole sample) 

and 88 males (42.5%). The total length covered the range from 22.7 to 39.6 cm, both 

for whole sample and femmes, while in males from 25.2 to 39.0 cm; the mean was 

higher in males - 30.99 cm (females - 30.34 cm) (Fig. 6). 

Table 1 summsirises relative values of metric characters (Le. to the body length - L 

corporis) in the whole material. As seen from the table, vruues of coefficients of varia· 

tion demonstrate most characters (55.6%) being low plastic. The value of coefficient 

of variation 10-15% was stated for the following characters: the vertical eye diameter, 

preorbital distance, upper and lower jaws length, base and length of ventral fin and 

distance between ventral and pectoral fins. Mentioned 8 characters contributing 29.6% 

to total features count. There are 4 characters (14.8%) only of high plasticity (i.e. coef· 

ficient of variation exceeding 15%), namely the length of "depression" base in dorsal 

fin, height of.dorsal fin and caudal fin length. 

The metric features pertinent fo the cephalic part of body (expressed in % of head 

length) are presented in Table 2. As can be seen 50% of characters may be regarded 

as of low plasticity (preorbitru and postorbHal distance, height of head and lower 

jaw length), when 50% (vertical and horizontal eye diameter, length and width of 

upper jaws) are of a middle plasticity. In females (Table 3) seventeen biometric cha0 

[%] _______________ --:-----; 
201--------�----'�-----���-·-���-

HJ'--------·-----

Fig. 6. Length distribution in the S!imple examined, with respect to both sexe-s 



Metric characters of eel-pout (Zoarces viviparos (L.)) from the Pomer!lniliill Bay, 
in % of longitudo corporb (n = 208) 

Cha:rncter Arithmetic Stimdard St1md1mi 
Chru:11cter r1mge mean error deviation 

(%) (M) ( ±m) (± !) 

xl 98.8-104.3 100.97 0.03 0.45 
x
2 

100 100.00 0.00 0.00 
x3 2.2- 3.7 2.90 0.02 0.28 
x
4 1.8- 3.2 2.50 0.02 0.26 

xs 3.3- 7.1 4.83 0.04 0.54 

x
6 

7.7-13.1 10.48 0.06 0.81 

x7 14.5-20.0 16.94 0.07 1.05 

x
8 

7.9-13.7 1L11 0.07 0.95 

x
9 

5.7-14.7 7.57 0.08 1.12 

xlO 
4.9-10.4 6.93 0.06 0.90 

Xll 1.0- 2.3 1.61 0.02 0.22 

x12 H.9-18.1 14.81 0.119 1.24 

x13 
12.6-20.0 15.32 0.08 1.13 

x14 31.1-46.3 40.25 0.13 1.92 

x15 9.6-16.1 12.38 0.08 1.17 

J(16 64.8-89.8 82.35 0.18 2.55 

x17 
2.5- 6.9 4.16 0.05 o.n

Xl8
2.5- 6.4 4:54 0.05 0.71 

J(19 '44.2-61.8 57.22 0.14 1.96 

x
29 

2.0- 6.0 3.45 0.04 0.62 

J(21 3.6- 7.4 5.28 0.03 0.48 

x22 9.2�14.3 10.84 0.05 0.71 

){23 
0.5- 1.2 o.87 0.09 0;13 

J(24 
1.4- 4.7 3.55 0.03 OA<I 

x
25 

2.6- 5.9 3.74 0.04 0.53 

x26 25.5-35.4 29.99 Ool2 1.70 

J(27 33.0-48.J 40.38 0.21 2.98 

J(28 
0.3- 2.2 0.94 0.02 0.28 
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Coefficlen t 
of vi!irl11tio11 

(V) 

0.44 

0.00 

9,64 

lll.53 

1L09 

7.76' 

6.21 

8.51 

14.76 

l'.lo03 

13.79 

8.37 

7,14

4.77 

9.46 

3.10 

17.42 

15.69 

3.42 

17.95 

9.00 

6.58 

14.51 

12.48 

14.20 

5.611 

7.37 

29.24 
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Metric ch11r11cters of eel-pout (Zoarces viviparus (L.)) · head in % of longirudo capitis l11terslis 
(n = 208) 

Ch11K11cter Arithmetic Standard Standard Coefficient 

Character range mean error deviation of variation 

(%) (M) (±m) (± s) (V) 

x3 . 12.1-21.8 17.14 0.12 1.78 10.41 
x4 

9.7-19.3 14.82 0.12 1.73 11.68 

x5 21.0-36.7 23.52 0.17 2.50 8.78 

x6 
43.9-74.4 61.92 0.26 3.76 6.07 

x7 100 100 0.00 o.,oo 0.00 

x8 45.6-84.0 65.74 0.40 5.76 !.76 

x9 35.9-90.0 44.60 0.36 5.12 11.48 
xlO 28.8-54.8 40.84 o.�7 3.94 9.64 

XU 6.4-14.6 9.50 0.09 1.26 13.24 

racters (expressed in % in relation to the body length) showed the coefficient of varia· 

tion values lower thm 10% (62.9% of all characters studied). Characters of amidifle. 

plasticity are as follows: the vertical eye diameter, length and width of upper jaw, 

height of dorsal and ventral fins and distance between pectoral and ventral fins (22.2% 

of total features studied). The following features (14.8%) were considered as to be of 

high plasticity: the length of "depression" base in dorsal fin, height of anal fin, length 

of ventral fin base and length of caudru fin. 

Femmes showed, like in the entire material studied (T11ble 4), the same metric 

characters pertinent to the head (expressed as the per cent indices - relative values) 

belonging to the group of low and middle plasticity. 

When discussing metric d:uaracters of eel-pout mrues (T�ble 5) expressed in rela­

tive values, as low plastic 15 charncters (53.6%) are found out There were 8 (28.6%) 

features regarded to be of middle plasticity: the preorbitru distance, length and height 

of upper jaw,Jength of lower jaw, preventral dh,tence, height of dorsal fin, base length 

mid height of ventntl fin. The analysis showed 4 characters (14.3%) being of high 

pla,sticity: base length of "depression" in dorsal fin, height of anal fin, distance 

between ventral and pectoral fins l:lnd length of caudal fin. 

Table 6 summarises the metric characters pertinent to cephalic part in rehition 

to the head length in males. Five of features mentioned can be regarded as low plastic, 

while 3 (the horizontal and vertical eye diameter, width of upper jaw) being of middle 

plasticity. 
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Metric chw:acters of eel-pout (Zoarces viviparusi(L.)) females in% longitudo corporis 
(n = 120) 

Ch11r11cter Arithmetic St11nd&d Stmd11rd Coefficient 

Character r11nge mean error deviation of variation 

{%) (M) ( ±m) (±s) (V) 

x
l 98.8-102.3 lO!f.96 0.03 0.35 0.35 

x
2 

100 100.00 0.00 0.00 iT.110 

x
3 

2.2- 3.7 2.86 0.03 0.28 9.86 

x4 1.9- 3.2 2.47 0.02 0.26 10.64 

xs 3.3- 5.9 4.86 0.04 0.45 9.53 

x6 8.2-13.1 10.37 0.07 0.74 7.12 

x7 14.5-20.0 16.55 0.08 0.93 5.63 

x8 9.2-13.4 11.09 0.08 0.88 7.97 

x9 5.7-14.7 7.10 0.09 0.96 13.57 

xlO
4.9- 8.5 6.51 0.06 0.65 9.92 

x
11 

1.0- 2.3 1.56 0.02 0.22 13.91 

x
l2 

11.9-18.1 14.89 0.12 1.26 8.47 

x13
13.4-20.2 15.73 0.09 0.98 6.20 

x
14 

31.3-47.0 40.78 tl.19 2.10 5.15 

x
15 

9.7-14.9 12.12 0.08 0.92 7.59 

x
16 

66.2-90.5 83.45 0.23 2.56 3.07 

x
17 

2.5- 7.0 4.27 0.07 0.77 lll.07

x
ll! 

2.5- 5.9 4.38 0.06 0.65 14.94 

x
19 

44.6-63.1 57.56 0.20 :us 3.74 

l!:20 2.0- 6.1 3.43 0.116 0.6'7 19.58 

x
21 

4.0- 7.4 5.28 0.04 0.49 9.23 

x22
9.2-12.7 10.81 0.06 0.64 5.90 

x
23 

o.s- 1.2 O.Sli 0.111 0.13 15.04 

x
24 

2.6-- 4.8 3.57 0.04 11.3!) 11).118 

ll:25 
2.7- 5.6 3.76 II.OS 0.50 13.38 

l!:26 27.2-35.9 30.1!3 o.14 1.57 5.09 

X27
34.5-48.8 40.97 0.27 2,93 7.15 

x2!1
0.4- 2.3 0.98 0.!13 0.30 30.79. 
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Metric chl!fscters of eel-pout (Zoarces vivip11rus (L)) females head in % of longitudo 
capltis latenilis 

(11 = 120) 

Chru:acter Arithmetic Stand11rd St�ndru:d 
Character . range mem mor devi11tion 

(%) (M) ( ±m) (±s) 

x
3 

12ol-2L8 17.30 0.17 1.83 
x
4 

11.4-19.3 14.87 0.16 1.72 

x
s 

21.0-36.4 28.29 0.22 2.46 
''6 48.3-74.4 62.69 031 3.44 
x7 100 100.00 0.00 0.00 
x
8 

56.3-BU 67.14 0.49 5.33 

)(9 35.9-90.0 42.94 0.49 5.37 
xlO

28.8-47.7 39.34 0.30 3.28 
x
ll 

6.5-14.6 9.46 o.12 1.32 

Metric crum1cters of eel-pout (Zoam�s viwiparus (JL.))1m11les in % of longitudo corporis 
(n = 87) 

Ch11racter Arithmetic Standfild Stlllldsrd 
Character range mean error deviation 

(%) (M) ( :±m) (±s) 
' 

1 2 3 4 5 

x
l 

100.3-104.3 101.02 0.06 0.56 
x
2 

160 100.00 0.00 0.00 
x3 2.3- 3.5 2.90 0.03 0.27 
x4 1.ll- 3.0 2.52 0.03 0.26 
x
s 

3.3- 7.1 4.96 0.06 0.55 
x
6 

7.7-13.0 10.67 0.09 0.87 
x
7 

14.5-19.6 17.35 0.11 LOO 
l(8 9.2-13.4 11.15 0.09 0.88 
x9 6.0-U.7 8.05 0.11 1.06 
xlO

5.9-10.4 7o41 o.10 0.92 
X
U 

1.2- 2.2 1.63 0.02 0.21 
x12

12.1-17.4 14.65 0.12 1.09 

l(13 12.7-19.5 16.35 0.13 1.22 
x14

32.9-47.0 40.69 0.22 2.02 
xl5 10.2-16.2 12.98 0.14 L36 
x16 65.2-88.7 82oll9 0.28 2.63 

Coefficient 
of variation 

(V) 

10.56 
11.49 
8.68 
5,48 
0.00 
7.94 

12.51 
8.34 

14.00 

Coefficient 
of variation 

(V) 

6 

0.56 
0.00 
9.66 
9.79 

11.33 
7.31 
5.81 
8.10 

13.89 
13.44 
14.88 
7.26 
7.24 
4.69 

11.65 
3.15 
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continued tab!. 5 

1 2 3 4 5 

x17 2.5- 5.6 4.12 0.07 0.66 
xl8 2.8- 6.5 4,86 0.08 0.70 
xl9 52.5-62.4 57.97 0.18 1.72 
x20 2.0- 4.9 3.54 0.06 0.58 
x21 3.7- 6.4 5.36 0.05 0.44 
x22 9.3-14.5 11.07 O.Q9 0.80 
x23 0.6- 1.2 0.90 0.01 0.12 
x24 1.4- 4.8 3.60 0.05 0.51 
x25 2.6- 5.1 3.83 0.06 0.58 
x26 27.0-35.9 30.04 0.18 1.72 

x27 33.2-48.7 40.26 0.31 2.92 
x28 0.3- 2.3 0.94 0.03 0.29 

Metric characters of eel-pout (Zoarces viviparus (L.)) males head in % of longitudo 
capitis. lateralis 

(n = 87) 

Character Arithmetic Standard Standard 
Character range mean error deviation 

(%) (M) (±m) (±s) 

x3 12.3-20.6 16.77 0.18 1.68 
x4 9.7-17.8 14.57 0.18 1.73 
xs 22.7-36.7 28.56 0.26 2.44 
x6 43.9-68.6 61.54 0.43 4.00 
x7 100 100.00 0.00 0.00 
xg 50.9-78A 64.40 0.60 5.59 
x9 36.5-60.3 46,24 0.44 4.12 
xlO 

36.0-54.!J 42.66 0.42 3.94 
Xll 

6.7-12.8 9.40 0.12 I.12

Symbols used in measurements design !IS well !Ill in Tables 1,2,3,4,5,6. 
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6 

20.44 
14.46 
3.04 

17.96 

7.75 
7.14 

11.65 
11.50 
19.40 

5.51 
6.78 

24.06 

Tiillle 6 

Coefficient 
of variation 

(V) 

10.34 
11.43 
8.74 
5.83 
0.00 
8.90 

9.32 
9.98 

13.75 

x1 - total length, x2 - body length, x3 - horizontal eye diameter, x4 - vertical. eye diameter, x5 - preorbital
length, x6 - postorbital length, x7 - head length, x8 - head height, x9 - length of upper jaw, x10 - length
of lower jaw, x11 - width of upper jaw, x12 - maximal body height, x13 - antedorsal length, x14 - pre1mal 
length, x15 - preventral length, x16 - length of the base of dorsal fin, x17 - length of the base of "depression" 
in dorsal fin, x18 - height of dorsal fin, x19 - length of the bliSe of anal fin, x20 - height of anal fin, x21 -
length of the base of pectoral fin, x22 - height of pectoral fin, x

23 
- length of the b11Se of ventral fin, x24 -

height of ventral fin, x
25 

- distance between pectoral and ventral fin, x26 - distance between ventral 1md
anal fin, x27 - body length in the circle, x28 - length of caudal fin.
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Analysis of meristic characters 

Meristic characters of eel-pout studied are presented in Tables 7, 8 and 9 (in the 

entire material, fem.ales and males respectively). 

Merbtic char11cters of e1el-pout (Zoarces viviparus (L.)) from the Pom1mini1m B11y. 

(n = 208) 

Chm:i;eter Arithmetic Standard Stimdmd 
Char11cter rmnge me1111 error deri11tion 

(%) (M) (±m) (±s) 

SN 12-23 17.99 0.14 2.04 
D' Sll.0-85.0 71.59 0.38 5.54 
D" 9.0-20.0 13.39 us 2.12 
D 69.0-102.0 M.!14 0.45 654 

D"� VI-XII 8.76 0,09 1.24 

A 60.0-39.0 71.82 0.38 5.42 
p 16.0-21.0 18.53 .0.07 1.()0 

V 3.0 3.0 0.00 0.00 
�p. branch 

Irz. 10.0-18.0 1U2 o.u 1.60 
:q:;. branch 

Urz. 8.0-15.0 11.84 0.08 1.17 

r. brmic:h 4.0- U S.59 0.04 0.62 
rt. rns.;.1:zs 116.42 !lo22 3.25 

Meristic characters of eel-pout (Zoarces wiviparus (IL.)) fem11les (n � 120) 

Chru:acter Arithmetic Struid1ml Stand1mi 
Ch&"scter ramge meim error deri11.t:fon 

(%) (M) C±m) (±:�) 

SN 12-23 17.90 0.22 2.05 
D' Sll.0-85.0 71.46 0.60 5.55 
D" 10.0-20.0 13.44 0.20 :l.17 
D 69.0-102.0 84.84 Q.6(1 6.58 
D!)'' VI-XI 8.76 0.12 1.28 
A 60.0-85.0 71.81 0.51 S.56
I' 16.0-21.0 U!.47 0.09 0.94
V 3.0 3.0 0.00 0.00

sp. branch 
I rz. 11.0-17,0 14.05 D.13 1.% 

sp. brmeh 
Urz. 8.0-15.0 1u11 0.13 1.22 

r. branch 4.0-7.0 5.54 0;!16 0.63 
rt. 105.0-125.0 116.27 @.33 3.66 

Corofficient 
@f vm11tion 

(V) 

1L31 
7.74 

15.86 
7.70 

14.14 
7.55 
5.37 
0.00 

11.39 

9.85 
11,10 
'2.79 

Coefficient 
ofvm1tion 

(V) 

11.44 
7.77 

16.14 
7.76 

14.55 
7.75 
SJO 
o.oo

10.3!1 

10.40 

11�42 

3.15 



Charncter 

SN 
D' 

l)" 

D 

Dj'� 
A 

I' 
V 

sp. branch 
I rz. 

sp. brmch 
Hrz. 

r. branch
vt. 

Biometric chimicterfatic of Zoarces rivip11rus 

Merfatic characters of eel-pout (Zoarces vivipmus (L.)) males 
(n � 87) 

Character Arithmetic Stmndimi StMdard 
rll!'ige mean error deviation 
(%) (M) ( ±m) (±s) 

12-23 18.07 0.22 2.06 

60.0-85.0 72.56 0.59 5.47 

9.0-18.0 13.28 0.21 2.00 

70.0-98.0 85.84 0.70 6.50 
VI-XTI 8.77 0.13 1.20 

62.0-89.0 72.55 0.57 5.29 

16.0-21.0 18.58 o.n L03 
3.0 3.0 0.00 0.00 

10.0-18.0 14.02 0.18 1.68 

9.0-15.0 12.15 0.11 1.06 

4.0- 8.0 5.65 0.07 0.62 
110.0-124.0 116.63 0.30 2.82 

Symbols used in Tables 7, 8, 9 
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Coeffieient 
of vsriation 

(V) 

12.84 

750 

15.37 
755 

15.04 
8.02 

5,42 

0.00 

13.99 

8.84 
12.45 

2.52 

SN - spots' number in the first row, D' - number of soft rays in dorsal fin (before "depression"), D" - number 
@f soft rays in dorsal fin (behind "depremon"), D - total number of soft rays in dorlial fin, D"' - number of 
hard rays in dorsal fin, A - number of rays in anal fin, I' - number of rays in pectoral fin V - number of 
rnys in ventral fin, Sp. brmch. I rz. - number of giU rakers on the first gill arch, in the firs; row, Sp. branch 
II rz. - number of g!ll rakers on the first gill w:ch, in the second row r vt - number of vertebrae. 

· ·1'he dark spots count in the first line (on the left side of eel-pout body) ranged within
12-23, both in the whole sample, as well as in males and females. The mean amounting
to 18.07 was higher in males. Range of coefficient of variation (11.31-12.84%) indicates
the character being of middle plasticity.

The soft rays count in dorsal fin before the "depression" covered the range from 58 
to 85 (in males: 60-85 in females: 58-85). Males showed the higher mean (72.56). This 
character is low plastic, as the coefficient of variation shows value below 8%. The range 
of variation in the dorsal fin beiiind "depression" is very wide and amounted 9-20 rays 
(males showing �he range 9-18, while femmes 10-20). Coefficient of variation reached 
values over 15%. The mean count for females exceeding that for males. The total soft 
rays count in the dorsal fin ranged within 69-102 (in males 70-98, in females 69-102), 
mean in males (85.84) was higher, The character (value of coefficient of variation 
below 8%) appea.red to be low variable. 

The number of hard rays found in the "depression" of dorsal fin was 6-12 in all the 
fish and in males, 6-11 being found in females. The means for each sex were dose to 
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each other, 8.77 and 8.76 respectively. The character is of middle plasticity. 

The number of soft rays detected in the anal fin covered the range from 60 to 89, 

in males being 62-89, in females 60-85 (males showing higher mean value amounting 

to 71.82). The feature is of a low variability, values coefficient of variation are ea 8%. 

The pectoral fin number of rays in the whole sample and both sexes ranged from 

Hi to 21. The mean count in the population examined amounted to 18.53, females 

demonstrated a higher mean {18.58). The coefficient of variation (ea 5%) shows a low 

plasticity of the character. 

The ventral fin number of rays was constant and amounted to 3. 

The gill rakers are situated in two rows on the first gill arch. The number of rakers 

found in the first row covered the range 10-18 (in males 10-18 as well, in females 

11-17), The mean count of gm rakers for all fish studied amounted to 14.02; the mean

being slightly higher .in females. The character is of middle plasticity, with the coef­

ficient of variation varying from 10,14 to 13.99%. The gm rakers count in the second

row on the first gill arch ranged from 8-15 (males 9-15, females 8-15); the mean value

for the entire materials amounted to 11.84, in males (12.15) exceeding that of females.

The character is low plastic (only in females the coefficient of variation exceeding 

10%). 

The ray count in the suboperculum membrane covered the range from 4 to 8 (both 

for the whole sample, males and females); the higher mean count (5.65) was found in 

males. The character is of low variability. 

The vertebral count was found to cover the range from 105 to 125 (for the entire 

material and females), in males being slightly narrower, namely 110-124. The mean 

value for the fish investigated was 116.42, while in males 116,63, females showing 

feebly lower value (116.27). 

Student's t test results 

The hypothesis H0 was taken assuming the lack of significant differences between 

characters in both sexes. In twelve metric characters (42.9%) (expressed in relative 

values) the hypothesis was rejected showing statistically significant differences 

between males and females. In eleven characters the mean value of characters is 

higher in males. The features are as follows: the preorbital and postorbital distance, 

lateral head length, length of upper and lower jaws, width of upper jaw, predorsal and 

preventral distance, height of dorsal and pectoral fin, length of ventral fin base, In 

case of one character - the distance between ventral and anal fin, mean value in 

females exceeding that of males. 

When considering meristic characters, the H
O 

hypothesis was rejected in one 

feature only- the• gill rakers count in the second row on the first gill arch. The mean 

count of gill rakers was higher in males. 
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DISCUSSION 

The biometric characteristics of eel-pout was dealt with in few papers only. No one 
work was found providing detailed description, particularly with respect to metric 
characters. Some data on a few meristic features were presented in Meisner (1948), 
Berg {1949), Andrijasev (1954), Gijsowska (1962), KHmaj, Rutkowicz (1970) and Ku­
czynski (1980). As a rule, however, neither region investlgatectnor sample size was 
given in papers mentioned. 

The materials obtained for the study included fishes of total length from 22. 7 to 
39.6 cm, the most numerous being 28-29 cm', (17.8%) and 30-31 cm (15.4%) length 
classes. Gflsowska (1962) reported 30-33 cm as maximum total length of the eel·pout 
from the Baltic fishing grounds, while Kuczynski (1980) obtained higher length range 
for that region (21-40 cm), with 29 cm class prevailing. Wojcik (1986) investigated the 
growth rate of this species, stating the length ranging from 26.4 cm to 37.0 cm. Males 
to females sex ratio established by him amounted to 1.77, while in present paper 0.74 
only. The difference may have stemmed from different age �tructure\of sample studied; 
in older fish groups females usually prevail markedly. According to the authors citied 
above, the females predominated in 32-33 cm length dass (in present paper - in 
28-29), while males in 31-32 cm class (in present work there ·are two equal-numerous
groups: 28-29 cm and 30-31 cm).

Workers carried out studies on eel-pout from the White Sea and Murmansk Sea, 
like Altuhov et al. (1958) reported the maximum total length in this species up to 36 cm 
(in the age of 12). Andrijasev (1954) found the maximum fish length 33 cm, in the 
age 9, when Berg (1949) and Plorina, Rum; (1972) estimated length up to 60 cm, with 
predominating value of 30 cm. According to authors citied above females exceeding 
males in length, what was confirmed by this investigation, too. 

The base of dorsal and anal fin in the eel-pout is extremely long. Rsy co1.mting is 
difficult, resulted from thick skin covering both fins; in order to count rays, skin 
should be removed. G�sowska (1962) and Klimaj, Rutkowicz (1970) reported the soft 
ray count in the dorsal fin ranging within 72-85 (before the "depression" in this fin); 
the identical value is given by Andrijasev (1954) for Baltic Sea; for Barents Sea and 
White Sea he indicated, however, the range from 76 to 84. Berg (1949)found it as 
71-85. In the present work it was obtained a l"tider range of soft ray count in the dorsal
fin being 58-85 (mean value amounting to 71.59), 30% of imiivi.duals had less than
70 rays.

A peculiar dorsal fin in this species is worthy of mention, because, although the 
greater part of it being supported by soft rays in the usual manner, in a small section 
near the tail they been converted into stiff spines, next following again by soft rays. 
The fin-fold connecting these spines is considerably shorter than remaining part, 
hence in present study was used a term - "depression" in dorsal fin. This case is very 
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rarely indeed, what is mentioned in Norman (1963). Accon:Hng to some authors the 

stiff spines count may cover the range from O to 17 (G�sowska 1962, Klimaj, Rutko· 

wicz 1970); Berg (1949) and A:m:!rijasev (1954) reported the same range finding fish 

with 5-6 to HJ-H to be most abundant. H corresponds with results given by Altuhov 

et ru. (1958), showing HI as maximum count of spines. fo the sample studied they 

covered the range from 6 to 12, with mean amounting to 8. 76. 

The soft ray count behind the "depression" in dorsal fin ranged, by authors quoted, 

to 24-27. In the sample examined the count ranging from 9 (in some cases only) to 20, 

the mean being 13.411 

Total soft ray count in the dorsal fin in the entire material covered the range from 

69 to 102; no comparison can be made, as in hitherto-publishec! papers nobody gave 

1my data on it 

Berg (1949), Am:.lrijasev (1954), Gijsowslrn (1962), Klimaj-Rutkowicz (1970) reported 

the range of ray cotm1t in the r.nal Un from 80 to 95, while in the present study the 

range was estimated !'AS 60-89. 

Discrepancies in dorsal and anal fin ray co1.imt may have stemmed from different 

sample size as well as from different region under study. No one of authors mentioned 

above gave the number of fii!,h and area examined. 

Further, it seemed questionable if i!.n eel-pout posseses the caudal fin. Berg (1949) 

and Klimaj, Rutkowicz (1970) found out no caudal fin in this species, dorsal and 1mm 

fin being, by them, connected along in the end of the tail. On the other himd, Andrija­

sev (1954), G<1sowska (1962), Kowalska et al,(1973) stated the presence of caudal fin 

in eel-pout Still the description of its shape is different according to different workers; 

Kowalska et al. (1973) describes a fin as small an oval, while Suvorov (1954) and Ni0 

kolski (1970) regarded that caudru fin begins just behind the "depression" in dorsal 

fin and being of pointed shape (it means soft rays behind the "depression" belonged 

to the caudm fin). 

In the present work the presence of the the caudal fin in the eel-pout was proved, 

its shape was quruified as pointed. Basing cm results obtained, it was found that the 

caudal fin is situated just in the end of fish tail. 

The csudm fin differs from iiorsal and anal ones owing to its cluster ammgment of 

ri:1ys (Fig. 5). 

In the present study the pectoral fin ray count covered the range form 16 to 21, what 

is confirmed by other authors (G�sowska, 1962, Klimaj, Rutkowicz, 1970). Andrijasev 

(1954) reported the prevailing range as 18=20;: in this study the mean count obtained 

amounting to 18,53. 

The ventral fin in the eel-pout possesses a constant ray count - 3. It is found out in 

8Vtiilable literature, tOOo 

The problem of vertebrru cotmt in this species appeared to be !.)'I.die important, 

Schmidt (after Meisner, 1948) �tated, that numb!l'lr of vertebr�e in the eel-pout is :!lrui-
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nity - depending character. He higher fa salinity, the larger is vertebral count The 
com,tructed a map of Danish fiords showing salinity of water - vertebral count relt!· 
tionship, with isohalines and vertebrae cm.mt placed on them.. As can be seen, for 
example, salinity of20.5%. i:miicates the mean of 114.6 vertebrae, while 1L9,%� - 108 
vertebrae. Schmidt carried out the experiment, in which he proved the vertebral cm,mt 
is a genetically determined du,racter. In the materi.il exll!mined in this study the 
vertebrl'!l count covered the rnnge within 105�125, with the me!ln of 116.42 (the mean 
cm.mt was negligible higher in males - 116.63). In the region of caprure of sample
ex�mined (D2 in West Brutk Sea), sminity of water is ea 7 % •• Such a considerable
discrepa:m:::y might resulted from many factors, as diff_erent region tmder study, as
well as different period of hnresUgation (Schmidt was working on the problem in
1920:s 1md 1930:s), what is clearly associated with different water condition. It is impor·
tant, when making comparison, the number of individuals studied, too.

Gijsowska 0962) reported higher range of vertebrw count - from HH to 129, while 
Berg (1949) and Klimaj, Rutkowicz (1970} found the ,vertebrae number 1s Hll-126. 
A very close data are given by Andrija!ev O 954), but for Ihmmts Sea and White Ses 
he reported 114-118 range. 

Gaumiga (1981) found the salinity and temperature of\water in the bottom-coati:My 
· have affected the distribution and concentration the eel-pout, which are cleMly reflect­
ed in results of study by him. Basing on the inve:stigl'!.tion during 1974-1978 in Ryska
Bay he showed the biggest concentrations of the eel-pout exi::.ting in relatively low
temperature (0.7�3.2°C) and! salinity or water (5.2-6.6%).

The insight into reports of �ooperation of Fishery Work confirmed the occurence 
of large concentration of the species in bottom coat of Pomernnian Bay (salinity 
fluctuating to 7%. ). 

As Kuczynski (1980) stated, the lack of llny detruled eel-pout statistics of catching 
and population studies unable to assess an optimal catch. So every efforts should be 
rmide to broaden the knowledge on the eeHliout, being the pretty important source 
of fish protein from the Baltic Sea. 

CONCLUSION 

L The fish :itudied rll!nged within 22.7 to 39.6 cm of total length (1.t.), with the meim 
value of 30.59 cm. The totru length in fomruesr covered the s11me range (mean value -
30.34 cm), while in mt/Jes it was ranged from 25.2 to 39.0 cm (me�n value - 30.99 cm). 

2. The eel-pout from the are1 ex�m.ined showed relatively small rm1ge of coefficient
of variation; both in metric c:hm-acters (expriessed in relative values) as well llS in meri· 
sue. 

3. Sexual dimorphism W1'!S found showing statlsticsll.y 1;;ignmcant difference$ in
12 metric characters (42.9% of total c:hmac:ters investigated) am.i in 1 mmi.ti.c fearure 



56 Beata Wi1:c11szek 

(8.3%), the mean values in female and male characters being analysed with an aid of 

Student's t test. 

4. Meristic characters of the eel-pout population from the Pomenmian Bay can be

expressed with the following formula: D (58) 60-83 (85)-VI-XI(XII)-9(10)-19(20) 

A 60-85(89) P 16-21 V-3; number of rays in suboperculum membrane 4-8. 

5. The vertebral count in the fish studied ranged within 105-125 (the mean count -

116.42). As the material examined was derived from one region only it calls for carry 

out the investigation again, as well as from the Pomeranian Bay and other regions of 

different water salinity, in order to find out salinity - vertebral count relationship. 

6. The gill rakers on the first gill arch were placed in two rows; in the first one they

ranged from 10 to 18 (the mean value of 14.02) being bigger and more numerous than 

in the second row, in which they covered the range from 8 to 15 (with the mean 

amounting to 11.84). The significant difference between sexes was found out in the 

count of gill rakers in the second row-females being characterised by 11.68, when 

males 12.15. 

7. With the aid of alizarin - staining of fish skeleton it was detected the presence

of caudal fin in this species. 
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Beata WIJ/CASZEK 

CHARAKTERYSTYKA BIOMETRYCZNA W�GORZYCY BALTYCKIEJ ZOARCES VIVIPARUS (Lo) 
Z ZATOKI POMORSKIEJ 

STRESZCZENIE 

W niniejszej pracy przedstawiono char@kterystyke morfoinetrycznij Wllgorzycy Zoarces viviparus (Lo), zio­
wionej w rejonie Zatoki Pomorskiej w maju 1988 r. 

l'rzebadany material: wegorzycy miescil si11 w zakresie dlugosci cal:kowitej (Uo) od 22,7 do 39,6 cm (z war­
tosci� sredni� 30,59 cm). Samice osi�gn11fy diugosc sredni1,1 rownia 30,34 cm, n1Jtomiast samce 30,99 cmo 

Dymorfizm plciowy wyraza sill u tego gatunku roznicami istotnymi statystycznie w orzypadku 12 cech 
wymierzalnych i l cechy merystycznej. 

Cechy merystyczne populacji wegorzycy z rejonu Zatoki Pomonkiej mozna uj1c w nast11puj14c11 formule: 
D/58/60-83/85/- VI - XI/XII/ - 9/10/ - 19/20/ A 60-85/89/ P 16-21, V3, pro w bionie podskrzelowej 4-8. 
Wyrostki filtracyjne wyst11powaly w dw6ch rz11dach na iuku skrzelowym; w pierwszym byfo ich od 10 do 18 
i byl:y one wyzsze niz w m;dzie drugim, w kt6rym byl:o ich od 8 do 15. 

Liczba kn;gow dla zbadanej w11gorzycy wshala si1: od 105 do 125 (srednia liczba - 116,42)0 Poniewru: mate­
rilll ten pochodzH tylko z jednego rejonu, wskazane byfoby powtorzenie badan ryb tego gatunku z obszaru 
Zatoki Pomorskiej oraz z rejonow o innym zasoleniu, w celu stwierdzenia zaleznosci pomiedzy wysokoiciit 
zasolenia a liczbij kr1igow. 

Za pomocij wybru:wienia szkieletu ryby metodij alizarynow:a stwi.erdzono, ze Wtgorzyc11 pos:iada jednak plet· 
we ogonowl!, trudn:a do wyodr1;bnieni11., polQczonlj z pietwami: grzbietow1 i odbytow�. 
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