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The present paper describes biometric characters of eel-pout,
Zoarces viviparus (L.) involving 28 metric and 12 meristic
features. 208 specimens were examined with regard to both
sexes. The materials studied was collected in May 1988, in the
Pomeranian Bay. Furthermore, the problem of sex dimorphism
in the species, as well as the degree of water salinity — verte-
bral count relationship were discussed.

INTRODUCTION

The eel-pout Zoarces viviparus (L.) belonging to the family Zoarcidae (ordo: Perci-
formes) 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 food 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 Thynnascaris
adunca being the most abundant (but not dangeorous for human (Gra§-Wawrzyniak,
1977). The flesh of eel-pout is of a good taste demonstrating pretty high level of protein
(16.3-18.4%) 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 ca 10t in 1978=79 (Kli-
maj, 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 low 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 its mass occurence
and good quality of flesh.

The literature on the eel-pout is scarce so far.|Only the eel-pout parasitic fauna was
dealt with (Gras-Wawrzyniak, 1977), as well as age and growth rate were investigated
by Wajcik -(1986) and Kludczynska (1989). Andrijasev (1954), Tanasijéuk (1970) and
Kuczynski (1980) provided some data on the biology of the species. {The eel-pout is
also an object of physiological study with respect to its viviparous reproduction (Kri-
stofferson, Oikari, 1975). The problem of metals and polychloric compounds’ content
in the eel-pout tissues was dealt with by Falandysz (1984). Sevcov and Kostromina
(1983) gave the eel-pout fishing characteristics, while in Plorina, Ruus (1972) one can
meet the technological description.

Fig. 1 and 1a. Diagram of metric character measurements
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The issue of vertebral count in this species is discussed in some papers, too; the
eel-pout shows a tendency to form local races, vertebrae number being belived as a
race - differentiating character (Andrijasev, 1954; Meisner, 1948).

But a lack of full biomorphomeiric 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 eel-pout (119 females and
88 males), caught in D2 secior of West Baliic, at the depth of 14 m (over the sandy
ground), in May, 1988. The materials were collected by fishing vessel from the Coopera
tion of Fishery Work ”Belona” in Dziwnow.

The biomeiric analysis was made involving 29 measurements (with the accuracy to
0.1 cm) and determination of 12 meristic features made on each fish. The measure-
ments design shown in Fig. 1 given by Brylifiska (1986) for perch-like fish was mar-
kedly modified.

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 resulis obtained was applied, because it must be
remembered that proportions of fish body change with respect to fish age (what re-
sulted from the change of fish diet and reaching sexual maturity).

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

. The following meristic characters were determined:
the vertebral count, rays count (in dorsal, 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 was taken.

This method was found as feebly suitable, as the rays
of fins became too much transparenf (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-
cluded 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 (Gref, 1978) was used to
verify the Hj hypothesis assuming a lack of differences
between males and females mean values.
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'Rys. 5. Caudal part of the eel-pout body alizarin-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 females, 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 summarises relative values of metric characters (i.e. to the body length = 1.
corporis) in the whole material. As seen from the table, values 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 veniral 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 meitric features pertinent to 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 (preorbital and postorbital 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 cha-
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Fig. 6. Length distribution in the sample examined, with respect to both sexes
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Teble 1
Metric characters of eel-pout (Zoarces viviparus (L.)) from the Pomeranian Bay,
in % of longitudo corporis (n = 208)
Character Arithmetic Standard Standard Coefficient
Character range mean error deviation of variation
(%) ®n (+m) &9 )
X 98.8-104.3 100.97 0,03 0.45 0.44
x2 100 100.00 0,00 0.00 0.00
Xy 2.2= 3.7 2.90 0.02 0.28 9.64
X 1.8= 3.2 2.50 0.02 0.26 10.53
x5 3.3= 171 4,83 0.04 0.54 11.09
Xe 7.7=13.1 10.48 0.06 0.81 7.76"
% 14.5<20.0 16.94 0.07 1.05 6.21
X8 7.9=13.7 11.11 0.07 0.95 8.51
% 5.7=14.7 7.57 0.08 1.12 14,76
Xm 4,9<10.4 6.93 0.06 0.90 13.03
X 1.0- 2.3 1.61 0.02 0.22 13.79
X 11.9-18.1 14.81 0,09 1.24 8.37
X3 12.6-20.0 15.82 0.08 1.13 7.14
X 31.1-46.3 40.25 0.13 1.92 4.7
xlS 9.6=16.1 12.38 0.08 1.17 9.46
X 6 64.8<89.8 82.35 0.18 2.55 3.10
xl,7 2.5= 6.9 4,16 0,05 0.72 17.42
X 2.5— 6.4 454 0.05 0,71 15.69
Xiq 44,2-61.8 57.22 0.14 1.96 3.42
x29 2.0= 6.0 3.45 0.04 0.62 17,95
o 3.6— 7.4 5.28 0.03 0.48 9.00
X9 9.2-14.3 10.84 0,05 0.71 6.58
x23 0.5= 1.2 0.87 0.09 0.13 14,51
X9 14= 4.7 3.55 0,03 0.44 12.48
x25 2.6= 5.9 3.74 0.04 0.53 14,20
%06 25.5=35.4 29.99 0.12 1.70 5.68
xz,7 33.0=48.3 40.38 0.21° 2.98 7.37
Xoe 0.3= 2.2 0.94 0,02 0.28 29.24
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Tsble 2
Metric characters of eel-pout (Zoarces viviparus (L.))' head in % of longitudo capitis lateralis
(n=208)
Character Arithmetic Standard Standard Coefficient
Character range mean error deviation of variation
(%) ™) (£m) (e W

X, - 12,1=21.8 '17.14 0.12 1.78 10.41
%, 9.7-19.3 14.82 0.12 1.73 11.68
X 21,0-36.7 28.52 0.17 2.50 8.78
X 43.9=74.4 61.92 0.26 3.76 6.07
%, 100 100 0.00 0.00 0.00
*g 45,6-=84.0 65.74 0.40 5.76 8.76
X, 35.9=90.0 44.60 0.36 5.12 11.48
X0 28.8=54.8 40,84 0.27 3.9 9.64
X 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 than 10% (62.9% of all characters studied). Characters of amiddie
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 caudal fin.

Females showed, like in the entire material studied (Table 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 characters of eel-pout males (Table 5) expressed in rela-
tive values, as low plastic 15 characters (53.6%) are found out. There were 8 (28.6%)
features regarded to be of middle plasticity: the preorbital distance, length and height
of upper jaw,.length of lower jaw, preventral distance, height of dorsal fin, base length
and height of ventral fin. The analysis showed 4 characters (14.3%) being of high
plasticity: base length of ”depression” in dorsal fin, height of anal fin, distance
between veniral and pectoral fins and length of caudal fin.

Table 6 summarises the metric characters pertinent to cephalic part in relation
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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Table 3
Metric characters of eel-pout (Zoarces viviparus|(L.)) females in % longitudo corporis
(n=120)
Character Arithmetic Standard Standard Coefficient
Character: range mean error deviation of variation
(%) 9 (4m) (ts) )

X 98.8-102.3 100,96 0.03 0.35 0.35
X, 100 100.00 0.00 0.00 0.00
Xy 2.2- 3.7 - 2.86 0.03 0.28 9.86
X, 1.9- 3.2 2.47 0.02 0.26 10.64
Xg 3.3- 5.9 4.86 0.04 0.45 9.53
X 8.2-13.1 10.37 0.07 0.74 7.12
% 14.5-20.0 16.55 0.08 0.93 5.63
Xg 9.2-13.4 11.09 0.08 0.88 1.97
% 5.7<14.7 7.10 0.09 0.96 13.57
X0 4.9- 8.5 6.5 0.06 0.65 992
X 1.0- 2.3 1.56 0.02 0.22 13.91
Xy 11.9-18.1 14.89 0.12 1.26 8.47
X3 13.4=20.2 15.73 0.09 0.98 6.20
X4 31.3-47.0 40.78 0.19 2.10 5.15
X5 9.7-14.9 12.12 0.08 0.92 7.59
X6 66.2=90.5 83.45 0.23 2.56 3.07
X9 2.5~ 1.0 4.27 0.07 0.77 18.07
g 2.5~ 5.9 4.38 0.06 0.65 14.94
X9 44.6-63.1 57.56 0.20 2.15 3.74
%9 2.0- 6.1 3.43 0.06 0.67 19.58
Xy 4,0~ 7.4 5.28 0.04 0.49 9.23
X9 9.2-12.7 10.81 0.06 0.64 5.90
g 0.5= 1.2 0.86 0.01 0.13 15.04
Xo 2.6— 4.8 3.57 0.04 0.39 10.88
X6 2.7- 5.6 3.76 0.05 0.50 13.38
X9 27.2-35.9 30.83 0.14 1.57 5.09
X 34.5-48.8 40.97 0.27 2.93 1.15
X 0.4= 2.3 0.98 0.03 0.30 -30.79
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Table é
Metric characters of eel-pout (Zoarces viviparus (L.)) females head in % of longitudo
capitis lateralis
(n=120)
Character Arithmetic Standard Standard Coefficient .
Character . 1ange mean error deviation of variation
(%) ™) (£m) (x9) W)
)v(3 12,1-21.8 17.30 0.17 1.83 10.56
%, 11.4=19.3 14.87 0.16 1.72 11.49
xs 21.0-36.4 28.29 0.22 2.46 8.68
x6 48.3=74.4 62.69 0.31 3.44 5.48
x7 100 100,00 0,00 0.00 0.00
x8 56.3=84.0 67.14 0.49 5.33 7.94
Xg 35.9-90.0 42,94 0.49 5.37 12.51
xm 28.8-417.7 39.34 0.30 3.28 8.34
Xy 6.5=14.6 9.46 0.12 1.32 14.00
Table 5
Metric characters of eel-pout (Zoarces viviparus (L.))males in % of longitudo corporis
(n=287
Character Arithmetic Standard Standard Coefficient
Character range mean error deviation of variation
(%) ™ (4m) (£s) W)
1 2 3 4 5 6

xl 100.3-104.3 101.02 0.06 0.56 0.56
x2 100 100.00 0.00 0.00 0.00
x3 2.3= 3.5 2.90 0.03 0.27 9.66
x4 1.8= 3.0 2.52 0.03 0.26 9.79
xs 3.3= 171 4,96 0.06 0.55 11.33
XG 7.7-13.0 10.67 0.09 0.87 7.31
x7 14.5-19.6 17.35 0.11 1.00 5.81
x8 9.2-13.4 11.15 0.09 0.88 8.10
x9 6.0-11.7 8.05 0.11 1.06 13.89
xm 5.9=10.4 7.41 0.10 0.92 13.44
x11 1.2-= 2.2 1.63 0.02 0.21 14.88
xu 12.1-17.4 14.65 0.12 1.09 77.,26
x13 12.7—1905 16.35 0.13 1.22 7.24
x14 32.9~47.0 40.69 0.22 2,02 4,69
xlS 10.2-16.2 12.98 0.14 1.36 11.65
xl 6 65.2—88.7 82.89 0.28 2.63 3.15
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continued tabl. §

1 2 3 4 5 6

Xiq 2.5— 5.6 4.12 0.07 0.66 20.44
X8 2.8— 6.5 4.86 0.08 0.70 14.46
X 52.5—62.4 57.97 0.18 1.72 3.04
X 2.0- 4.9 3.54 0.06 0.58 17.96
xi(l) 3.7- 6.4 5.36 0.05 0.44 7.75
Xp9 9.3-14.5 11.07 0.09 0.80 7.14
Xp3 0.6— 1.2 0.90 0.01 0.12 11.65
Xo4 1.4= 4.8 3.60 0.05 0.51 11.50
xzs 2.6— 5.1 3.83 0.06 0.58 19.40
X6 27.0=35.9 30.04 0.18 1.72 5.51
Xoq 33.2-48.7 40.26 0.31 2.92 6.78
Xo8 0.3= 2.3 0.94 0.03 0.29 24.06

Table 6

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

(n=87)
Character Arithmetic Standard Standard Coefficient
Character range mean error deviation of variation
(%) ™ (4m) (*9) 4]

X, 12.3=20.6 16.77 0.18 1.68 10.34
X, 9.7-17.8 14.57 0.18 1.73 11.43
Xg 22.7-36.7 28.56 0.26 2.44 8.74
X 43.9-68.6 61.54 0.43 4,00 5.83
X, 100 100.00 0.00 0.00 0.00
Xg 50.9=78.4 64.40 0.60 5.59 8.90
X, 36.5-60.3 46.24 0.44 4.12 9.32
X0 36.0—54.8 42.66 0.42 3.94 9.98
X 6.7-12.8 9.40 0.12 1.12 13.75

Symbols used in measurements design as well as in Tables 1,2,3,4,5,6.
x = total length, Xy= body length, Xy horizontal eye diameter, x 4" vertical eye diameter, x_ — preorbital
length, Xe = postorbital length, Xg = head length, Xg = head height, X9~ length of upper jaw, X0~ length
of lower jaw, X~ width of upper jaw, x_. , — maximal body height, X3~ antedorsal length, x_ — preanal
length, X5~ preventral length, X6~ length of the base of dorsal fin, X;q~ length of the base of "depression”
in dorsal fin, Xg~ height of dorsal fin, Xg~ length of the base of anal fin, %90~ height of anal fin, x . —
length of the base of pectoral fin, X9y = height of pectoral fin, Xgq = length of the base of ventral fin, x, -

height of ventral fin, Xps = distance between pectoral and ventral fin, ~ distance between ventral and

X
26
anal fin, S body length in the circle, Xpg = 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, females and males respectively).

Table 7
Meristic characters of eel-pout (Zoarces viviparus (L.)) from the Pomeranian Bay.
(n=208)
Character Arithmetic Standard Standard Coefficient
Character range mean error deviation of variation
(%) ™ (4m) (s 4]
SN 12-23 17.99 0.14 2.04 11.31
D’ 58.0—85.0 71.59 0.38 5.54 7.74
D> 9.0=20.0 13.39 0.15 2.12 15.86
D 69.0=102.0 84.94 0.45 6.54 7.70
D> VI=XII 8.76 0.09 1.24 14.14
A 60.0-89.0 71.82 0.38 5.42 7.55
P 16.0=21.0 18.53 0.07 1.00 5.37
A% 3.0 3.0 0.00 0.00 0.00
sp. branch
Irz. 10.0-18.0 14.02 0.11 1.60 11.39
sp. branch
I rz, 8.0-15.0 11.84 0.08 1.17 9.85
f. branch 4,0— 8.0 5.59 0.04 0.62 11.10
vt. 105=125 116.42 0.22 3.25 2,79
Teble 8
Meristic characters of eel-pout (Zoarces vivipsrus (L.)) females (n = 120)
Character Arithmetic Standard Standard Coefficient
Character range mean error deviation of variation
(%) ™ (+m) (29 W
SI;J 12-23 17.90 0.22 2.05 11.44
D 58.0=85.0 71.46 0.60 5.55 .77
D” 10.0=20.0 13.44 0.20 2.17 16.14
D 69.0—=102.0 84.84 0.60 6.58 7.76
D’ VI=-XI 8.76 0.12 1.28 14.55
A 60.0~85.0 71.81 0.51 5.56 1.75
P 16.0=21.0 18.47 0.09 0.94 5.10
v 3.0 3.0 0.00 0.00 0.00
sp. branch
I rz. 11.0-17.0 14.05 0.13 1.46 10.39
sp. branch
II ¢z, 8.0=15.0 11,68 0.13 1.22 10.40
t. branch 4.0-7.0 5.54 0.06 0.63 11.42
vt. 105.0=125.0 116.27 0.33 3.66 3.15
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Table 9
Meristic characters of eel-pout (Zoarces viviparus (L.)) males
(n=87)
Character Arithmetic Standard Standard Coefficient
Character range mean error deviation of variation
(%) @ (xm) (&) )
SN 12-23 18.07 0.22 2.06 12.84
D’ 60.0-85.0 72.56 0.59 5.47 7.50
D” 9.0-18.0 13.28 0.21 2.00 15.37
D 70.0=98.0 85.84 0.70 6.50 7.55
D>’ VI=-XII 8.77 0.13 1.20 15.04
A 62.0-89.0 72.55 0.57 5.29 8.02
P 16.0-21.0 18.58 0.11 1.03 5.42
v 3.0 3.0 0.00 0.00 0.00
sp. branch
I rz. 10.0-18.0 14,02 0.18 1.68 13.99
" sp. branch
I rz. 9.0-15.0 12.15 0.11 1.06 8.84
r. branch 4.0~ 8.0 5.65 0.07 0.62 12.45
vt. 110.0-124.0 116.63 0.30 2.82 2.52

Symbols used in Tables 7, 8, 9
SN — spots’ number in the first row, D’ — number of soft rays in dorsal fin (before *depression”), D” — number
of soft rays in dorsal fin (behind depression”), D = total number of soft rays in dorsal fin, D’ = number of
hard rays in dorsal fin, A — number of rays in anal fin, P = number of rays in pectoral fin, V = number of
rays in ventral fin, Sp. branch. I rz. — number of gill rakers on the first gill arch, in the first row, Sp. branch
II rz. — number of gill rakers on the first gill arch, in the second. réw,vt = number of vertebrae.

-~“The 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 behind ?depression” is very wide and amounted 9-20 rays
(males showing the range 9-18, while females 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%) appeared 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 close 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 ca 8%.

The pectoral fin number of rays in the whole sample and both sexes ranged from
16 to 21. The mean count in the population examined amounted to 18.53, females
demonstrated a higher mean (18.58). The coefficient of variation (ca 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 gill 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 gill 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 H  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; 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), Gasowska (1962), Klimaj, Rutkowicz (1970) and Ku-
czynski (1980). As a rule, however, neither region investigated. nor 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. Gasowska (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. Wéjcik (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 structure lof sample studied;
in older fish groups females usually prevail markedly. According to the authors citied
above, the females predominated in 32-33 cm length class (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, Ruus (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. Ray counting is
difficult, resulted from thick skin covering both fins; in order to count rays, skin
should be removed. Gagsowska (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 wider range of soft ray count in the dorsal
fin being 58-85 (mean value amounting to 71.59), 30% of individuals 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). According to some authors the
stiff spines count may cover the range from 0 to 17 (Gasowska 1962, Klimaj, Rutko-
wicz 1970); Berg (1949) and AndrijaSev (1954) reported the same range finding fish
with 5-6 to 10-11 to be most abundant. It corresponds with resulis given by Altuhov
et al. (1958), showing 10 as maximum count of spines. In 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 13.40.

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-published papers nobody gave
any data on it.’

Berg (1949), Andrijasev (1954), Gasowska (1962), Klimaj-Rutkowicz (1970) reported
the range of ray count in the anal fin from 80 to 95, while in the present study the
range was estimated as 60-89.

Discrepancies in dorsal and anal fin ray count 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 fish and area examined.

Further, it seemed questionable if an eel-pout posseses the caudal fin. Berg (1949)
and Klimaj, Rutkowicz (1970) found out no caudal fin in this species, dorsal and anal
fin being, by them, connected along in the end of the tail. On the other hand, Andrija-
Sev (1954), Gasowska (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 Ni-
kolski (1970) regarded that caudal fin begins just behind the “depression” in dorsal
fin and being of pointed shape (it means soft rays behind the “depression” belonged
to the caudal fin).

In the present work the presence of the the caudal fin in the eel-pout was proved,
its shape was qualified as pointed. Basing on results obtained, it was found that the
caudal fin is situated just in the end of fish tail.

The caudal fin differs from dorsal and anal ones owing to its cluster arrangment of
rays (Fig. 5).

In the present study the pectoral fin ray count covered the range form 16 to 21, what
is confirmed by other authors (Gasowska, 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
available literature, too.

The problem of vertebral count in this species appeared to be quite important,
Schmidt (after Meisner, 1948) stated, that number of vertebrae in the eel-pout is sali-
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nity — depending character. He higher is salinity, the larger is vertebral count. The
constructed a map of Danish fiords showing salinity of water — vertebral count rela-
tionship, with isohalines and vertebrae count placed on them. As can be seen, for
example, salinity of 20.5%. ihdicates the mean of 114.6 vertebrae, while 11.9%. — 108
vertebrae. Schmidt carried out the experiment, in which he proved the vertebral count
is a genetically determined character. In the material examined in this study the
vertebral count covered the range within 105-125, with the mean of 116.42 (the mean
count was negligible higher in males = 116.63). In the region of capture of sample
examined (D2 in West Baltic Sea), salinity of water is ca 7 %.. Such a considerable
discrepancy might resulted from many factors, as different region under study, as
well as different period of investigation (Schmidt was working on the problem in
1920s and 1930s), what is clearly associated with different water condition. It is impor-
tant, when making comparison, the number of individuals studied, too.

Gasowska (1962) reported higher range of vertebral count — from 101 to 129, while
Berg (1949) and Klimaj, Rutkowicz (1970) found the wertebrae number as 101-126.
A very close data are given by Andrijasev (1954), but for Barents Sea and White Sea
he reported 114-118 range.

Gaumiga (1981) found the salinity and temperature of |water in the bottom— coat may
-have affected the distribution and concentration the eel-pout, which are clearly reflect-
ed in results of study by him. Basing on the investigation during 1974-1978 in Ryska
Bay he showed the biggest concentrations of the eel-pout existing in relatively low
temperature (0.7-3.2°C) and salinity of water (5.2—6.6%).

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

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

CONCLUSION

1. The fish studied ranged within 22.7 to 39.6 cm of total length (l.t.), with the mean
value of 30.59 cm. The total length in females  covered the same range (mean value -
30.34 cm), while in males it was ranged from 25.2 to 39.0 cm (mean value = 30.99 cm).

2. The eel-pout from the area examined showed relatively small range of coefficient
of variation; both in metric characters (expressed in relative values) as well as in meri-
stic. -

3. Sexual dimorphism was found showing statistically significant differences in
12 metric characters (42.9% of total characters investigated):and in 1 meristic feature



56 Beata Wigcaszek

(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 Pomeranian 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 §alinity, 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 WIECASZEK

CHARAKTERYSTYKA BIOMETRYCZNA WEGORZYCY BALTYCKIEJ ZOARCES VIVIPARUS (L.)
Z ZATOKI POMORSKIEJ

STRESZCZENIE

W niniejszej pracy przedstawiono charakterystyke morfometryczng wegorzycy Zoarces viviparus (L.), zto-
wionej w rejonie Zatoki Pomorskiej w maju 1988 r.

Przebadany material wegorzycy miescit si¢ w zakresie dtugosci catkowitej (1.t.) od 22,7 do 39,6 cm (z war-
toscig srednia 30,59 cm). Samice osiggnety dtugosé srednig réwng 30,34 cm, natomiast samee 30,99 cm.

Dymorfizm plciowy wyraza sig u tego gatunku rdznicami istotnymi statystycznie w przypadku 12 cech
wymierzalnych i 1 cechy merystycznej.

Cechy merystyczne populacji wegorzycy z rejonu Zatoki Pomorskiej mozna ujgé w nastgpujacg formute:
D/58/60—83/85/— VI — XI/XII/ — 9/10/ — 19/20/ A 60—85/89/ P 16—21, V3, pr. w bionie podskrzelowej 4—8.
Wyrostki filtracyjne wystepowaly w dwoch rzedach na tuku skrzelowym; w pierwszym bylo ich od 10 do 18
i byty one wyzsze niz w rzedzie drugim, w ktérym byto ich od 8 do 15.

Liczba kregdw dla zbadanej wegorzycy wahata sig od 105 do 125 (Srednia liczba — 116,42). PoniewaZ mate-
rial ten pochodzit tylko z jednego rejonu, wskazane byloby powtérzenie badan ryb tego gatunku z obszaru
Zatoki Pomorskiej oraz z rejondw o innym zasoleniu, w celu stwierdzenia zaleznosci pomiedzy wysokoScig
zasolenia a liczbg kregow.

Za pomocg wybarwienia szkieletu ryby metodg alizarynowg stwierdzono, ze wegorzyca posiada jednak piet-
we ogonowa, trudng do wyodrebnienia, potaczong z ptetwami: grzbietowsg i odbytowa.
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