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MATERIALS AND METHODS
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Fig. 1. Area of Polish catches of pollock in Navarin waters
during the time of biological observations in August-October 1995-1998
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W – fish weight  (g);
L – fish length (cm);
k, n – constant values.
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Fig. 2.  Length frequencies of pollock in Polish catches in the Navarin area in 1995-1998
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Table 1. Mean length (F.L. cm) at age of pollock in Navarin area in 1995-1998 

 Males Females Males and females 

Age 1995 1996 1997 1998 1995 1996 1997 1998 1995 1996 1997 1998 

2 30.4 30.1 26.9 28.6 30.4 29.4 27.5 28.9 30.4 29.6 27.3 28.7 

3 33.4 33.5 30.9 33.9 33.2 33.2 30.9 33.7 33.3 33.3 30.9 33.8 

4 37.7 36.7 36.2 37.7 37.9 36.9 35.5 38.8 37.8 36.7 35.9 38.3 

5 41.2 41.4 39.3 41.4 41.2 40.3 39.6 41.4 41.2 40.5 39.5 41.4 

6 42.7 43.5 42.5 42.3 43.4 43.9 42.9 43.5 43.1 43.7 42.7 42.8 

7 44.7 45.2 46.0 45.1 45.7 46.3 46.1 45.7 45.2 45.9 46.2 45.4 

8 46.4 46.1 46.5 46.8 46.9 48.0 46.8 47.3 46.6 47.6 46.8 47.2 

9 48.0 47.9 47.0 49.4 50.1 48.9 50.5 51.0 49.0 48.5 50.2 50.7 

10 49.4 47.7 52.0 49.0 53.9 50.1  51.3 52.7 49.6 52.0 48.9 

11 50.3 57.0  53.5 52.6 51.4   51.1 51.6  54.4 

12  49.5  51.0 57.7 51.5   58.1 51.0  51.0 

13 53.0 46.6   59.5 54.9   56.8 50.9  68.0 

14 56.0 47.1   57.5 59.4   57.4 51.4   

15 54.9 52.4   62.0 58.0   56.9 53.2   
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Fig. 4. Mean length age and the von Bertalanffy growth curves for pollock in Polish catches
in the Navarin area in 1995-1998
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	� �)�� �%����#�8#�&�!�)����#����������������$)�&�5

Microorganism and culture conditions

3�8��?MNM��I�#(�)�#�����������������
�DD��@;���()�(�)�&�����)&��$������)����-�"2�)���

��&����-�)#�����;?���!�)������8����&�(�)�?���%�������E8�&�O02�%�&�8%���5<>����#���=�)���.
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)���()������$�# �-�)��������)(%�����:�D���)�@:� 5

Preparation of the mycelial extract
� ��%�����8%�!�#�#�(�)���&��)�%�� ���8��8)��%�&�8%�3������)������������P� ��)��8�����!�� 

�����)�(�(�).�!�# �&�!�� ����&�&�#�����&�!���).���&��)�'������C���D5�� ���)�'���%�����8%�!�#
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�8%����
"����K�.�!9!�������%�)��).������D���)����%��5��8)��$�$)��&��$.��5����A

�)�#"�D��38���)�(��I5�.�!�#�$)�&8������&&�&��!���%�����8%K38���)�Q��KI.�!96�5�� �� �%�$�����
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!�#�8#�&��#�� ���)8&����'�%���=�)���5
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Substrates
D ������)�%��)�'���# ���#����-)������������������	�����!�#�8#�&���)�� ��()�(�)���������� ���#��

��)'�#-��	
���5��;:��5�D ���#��#����� ����������";:>�!�)���3�����&�3���)�����$�� �����!�� 

��>��E5���	��#��8�������K����������&�����#�# �!�������3����.�!�# ��$��= �8#��6����!�� 

!���)�����)���� �#��(����&���������������K��.�!96�.���&�&)���$����:��D5���� �()�&8����3�����&

3����-������&����������������� ����������#(�������&�$)����#�)���))�&�������� �#�(�(�)��#�� ���#��

!�� ���#8(�)#�)�(��&������$�� ����.��5$5�� ���#��?:5

���!�#�&���)%���&�3��(�������%��)������)����������)&��$�����)�8##�$�������3�)�#.��;;��

��&�!�#�����8����&�8#��$�� ���E8�����K

DD (%) = 2.03 (v
2
 – v

1
) / [m + 0.0042 (v

2
 – v

1
)]

! �)�K

����������6
�
���&�6

�
�C��%������5��A���	����))�#(��&��$����� ���!�������������(����#����� �����)�����

�����������8)6�

����������%�C�!��$ ������ ��#�%(���R$S5

Enzyme assays
� ������6�������� ��� �����&��������#��!�#��##���&�3��&���)%����$�����������&�)����#�&��)�%�� �

#83#�)���5�� ����'�%�����%�� �&������)$%���)���&�AT���)��$���;I@��!�#�8#�&5

Table 1. The degree of enzymatic deacetylation of chitosans 
 

Preparing conditions 
 of chitosans 

 by chemical methodsa 

Initial deacetylation degree 
 of chitosans  

[%] 

Deacetylation degree 
 after enzymatic reactionb 

[%] 

75°C, 15 min. 55 88 

80°C, 15 min. 64 90 

60°C, 90 min. 68 90 

85°C, 15 min. 73 89 

60°C, 180 min. 76 92 

115°C, 30 min 82 96 

115°C, 2 x 20 min. 87 94 

115°C, 3 x 20min. 95 97 

140°C, 1 x 60 min. and 140oC, 1 x 90 min.  98 99 

 
a chitin was treated with 50% aq. NaOH solution (1:10 w/w) 
b the reaction mixture contained 40 mU of deacetylase of crude extracts in 1 ml 0.1 M 
  Tris-HCl solution, pH 5.8, temp. 50oC, 24h. The deacetylation degree was calculated from 
  the quantity of released acetic acid. 
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Enzymatic deacetylation of chitosans
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D ���#���!�#�()���(�����&����(�����8#��$���A��E5���	��#��8����5�� ��()���(�����

!�#� �����)�&����.�!�# �&� #�6�)��� ��%�#�!�� � ���!���).� ��&� �)��'�"&)��&5�� �� �����!��$

()�(�)���#����� ��()�&8���!�)��&���)%���&K�&)��!��$ �.��# .�#��83����������>�����������&.

� �����3��(�������%��)��� ���)�����.� ��&�6�#��#���� ��� �>� #��8�������� � ���#��� ��� �5:�>
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RESULTS AND DISCUSSION

The effect of the crude deacetylase extract
0)���%���)���=(�)�%���#�# �!�&.�� ���! ���#��83�����)%#����� ����.��5�5�(�)�������&����������&.

!�)��8#�&.�� ����������)���������'�%�����&����������������� ��#83#�)����!�#�)�����&����� ���������
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�$5���5���!�6�).�� �� �$ �6�#��#�������� ���#��?:�%�-�#
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Fig. 1. The effect of incubation time and degree of deacetylation of chitosan on the release of acetic acid
by the deacetylase in crude extract from M. rouxii mycelium. The reaction mixture, containing 2.5 mg

of chitosan and 40 mU of deacetylase in 1 ml of 0.1 M Tris-HCl, was incubated for an appropriate time

at pH 5.8 at 50oC. Chitosan 55 (�), chitosan73 (�), chitosan82 (�)
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Fig. 2. The effect of the concentration of chitosan68 on the release of acetic acid by the deacetylase
in crude extract from M. rouxii mycelium. The reaction mixture, containing an appropriate concentration

of chitosan68 and 40 mU of deacetylase in 1 ml of 0.1 M Tris-HCl, was incubated for 30 min at pH 5.8 at 50oC
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The effect of pre-purified deacetylase
� ��&��������#���#�#��3��������3)��&�)��$�����(��@5��"�:5;.�! ����� ��� ���#�����������&�� ����������
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! ���� � �� &��������#�� )�����#� �3�8�� :�>���� ��#� �)�$����� ����6���5� � �#� �#� ����%(����&� 3�
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� � �� �� �� ��


��
����

��

	�

	�

"�

#


$
�



��
��
�


�
�


�%
��
��
�
�
��
!
�

Fig. 3. The effect of incubation time on the degree of deacetylation of chitosan68 in concentration 1.2% (�)
and 0.25% (�) by the deacetylase in crude extract from M. rouxii mycelium.

The reaction mixture, containing chitosan68 and 40 mU of deacetylase in 1 ml of 0.1 M Tris-HCl,
 was incubated for appropriate time at pH 5.8 at 50oC
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Fig. 4. The effect of pre-purification of the crude ezyme extract from M. rouxii mycelium and Zn2+ on the release
of reducing sugars from chitiosan68. The crude enzyme extract (�), the extract pre-incubated without substrate at

pH 4 for 30 min at 25oC and centrifuged at 0oC 15,000 x g for 15 min (�), extract pre-purified at pH 4

and pre-incubated with ZnCl2 (1mM) for 60 min at 25oC (�), extract pre-purified at pH 4,

pre-incubated with ZnCl2 (1mM) for 60 min at 25oC and Zn2+ (1 mM) present in reaction mixture (�)
The reaction mixture, containing 2.5 mg of chitosan68 and 55 µl of the extract in 1 ml of 0.1 M Tris-HCl,

was incubated for an appropriate time at pH 5.8 at 50oC. The reducing sugars were determined as described under
Materials and Methods. The absorbance given in the graph has been computed from measurements

made in diluted samples.
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Fig. 5. The effect of pre-purification of the crude enzyme extract from M. rouxii mycelium and Zn2+ on the viscos-

ity of 1.2% chitosan68 solution. The crude enzyme extract (�), the extract pre-incubated without substrate at pH 4
for 30 min at 25oC and centrifuged at 0oC 15,000 x g for 15 min (�), extract pre-purified at pH 4 and pre-

incubated with ZnCl
2
 (1mM) for 60 min at 25oC (�), extract pre-purified at pH 4, pre-incubated with ZnCl

2

(1mM) for 60 min at 25oC and Zn2+ (1 mM) present in reaction mixture (�). The reaction mixture,
containing 12 mg of chitosan68 and 55 µl of the extract in 1 ml of 0.1 M Tris-HCl, was incubated

for an appropriate time at pH 5.8 at 50oC. The viscosity of 1.2% chitosan68 solution
with addition of thermally inactivated enzymes was used as reference of 100% .
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Table 3. The physico-chemical properties of chitosans prepared by enzymatic deacetylation 
 

Material 
Dry weight 

[%] 
Ash 

[% dry weight] 

Insoluble 
 material 

[% dry weight] 

Viscosity 
[mP x s] 

Deacetylation 
 degree 

[%] 

Substrate: Chitosan68 98.4 0.05 1.5 2440 68 

Producta 93.4 0.12 1.1 297 82 (83)b 

Substrate:Chitosan76 98.9 0.06 0.6 1720 76 

Producta 91.4 0.17 0.6 93 86 (89)b 
 

a the substrate was treated 16 h at 50oC with pre-purified enzyme extract 
b the deacetylation degree was calculated from the quantity of released acetic acid  
 

Table 2. The effect of partly purified deacetylase extract and Zn2+ on the deacetylation degree of chitosan68 

after 24 h enzymatic reaction at 50oC 
 

Chitosan68 treated with 
Deacetylation degreea 

[%] 
crude enzyme extract 85.2 

pre-purified enzyme extract at pH 4 85.9 

pre-purified enzyme extract incubated with ZnCl2 (1 mM) for 30 min. at 25oC 86.2 

pre-purified enzyme extract incubated with ZnCl2 (1 mM) for 30 min. at 25oC  
and ZnCl2 (1 mM) present in the reaction mixture  

 
86.1 

 

a the reaction mixture contained 40 mU of deacetylase in 1 ml 0.1 M Tris-HCl solution, pH 5.8. 
  The deacetylation degree was calculated from the quantity of released acetic acid. 
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INTRODUCTION
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Fig. 1. The areas of parasitological study



+FG�
���	��H�0�����%��+��GI��+
���G�4


��9��"����9����%����� ����)(J4J�$#���9��$(��"��$����$���� �$�:�������������%���������$�����"�
���������� ��� $����<����%�������������$�<�$�$�'%��%;���"������������ ��� $�<����%����9���%���
���$"���$"�$;��"�!�<�����99�%���� !�$�'%��%���������#�'�������"����'�$�������'�������"�"!� �:�5
�� ��C�9�������$;

���%����9�����"��$�:�������������%���������$�����"������������ ��� ��������"����$"�#�#' �5
����$���':"�����%�����������$"��:�:��'�%$���$�:������������$����������"��%��������������<������5
����$����� ��:��$�9# �$��	/������))*��<�$�'$�%;��"��#���� �����������$��#�#' �������$���#��5

Table 1. Number of fishes studied for presence of Eubrachiella antarctica (Quidor, 1906) in 1975-1988 
         

Area     
Species Season B. B. S. R. S. G. S. O. E. S. S. 

  
Source 

Champsocephalus 1975/76 – – 998 46 – – Kock, Moller 1977 

gunnari  1977/78 – –     2013   Kock 1979; Siegel 1980 

  1978/79 – 200 759 297 600 484 ����������	
���
����� 

  1981/82 – – 1575 – – – Rokicki et al. 1993 

  1983/84 – – 1402 – – –   

  1986/87 – – – – 2205 –   

    – 49 112 – 89 – Zdzitowiecki (unpubl.) 

  1987/88 – – 425 – – – Rokicki et al. 1993 

Chaenocephalus  1975/76 – – – – – 96 Kock, Moller,1977 

aceratus 1977/78 – – – 1560 – – Siegel 1980, 1980a 

  1978/79 – – 700 – 200 539 ����������	
���
����� 

Pseudochaenichthys  1977/78 – – 636 – – – Siegel 1980 

georgianus 1978/79 – – 576 100 – 83 ����������	
���
����� 

Chionodraco  1975/76 – – – 99 – 61 Kock, Moller 1977 

rastrospinosus 1977/78 – – – – 950 – Siegel 1980 

  1978/79 – – – 190 141 752 ����������	
���
����� 

Chaenodraco wilsoni 1978/79 – – – 100 – 600 ����������	
���
����� 

Dissostichus  1975/76 121 – 21 – – – Kock, Moller 1977 

eleginoides 1977/78 – 551 – – – – Siegel 1980 

    – – 51 – – – El Mehlowy et al. 1993 

  1978/79 – 68 101 – – – 	
���
��������������� 

  1986/87 – – 56 – – – El Mehlowy et al. 1993 

Notothenia  1977/78 – – 101 – – – Rokicki, Zdzitowiecki 1991 

(Notothenia) rossi  1978/79 – – 202 – – – 	
���
��������������� 

  1986/87 – – 514 – – – Rokicki, Zdzitowiecki 1991 

Notothenia (Notothenia) 1978/79 – – – – – 31 	
���
��������������� 

neglecta                 

1977/78 – – 1304 – – – Rokicki, Skóra 1986 Notothenia (Gobiono-
tothen) gibberifrons  1978/79 – – 999 300 406 889   

1978/79 – – – – 100 300 	
���
��������������� Notothenia (Lepido-
notothen) kempi                 

1978/79 – 200 – – – – 	
���
��������������� Patagonothen brevi-
cauda guntheri                 

Pagothenia hansoni  1978/79 – – 288 – – – 	
���
��������������� 
 
Bold print indicates data considered in determination of the statistical differences in the prevalance values. 
B. B .– Burdwood Bank,   S. R. – Shag Rocks,    S. G. – South Georgia,   S. O. – South Orkney Is. 
S. S. – South Shetland Is. 
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            Area 

Species Season Burdwood Bk. Shag Rocks S. Georgia 

    P I P I P I 

Champsocephalus 1975/76 – – – – 0-3 1-2 

gunnari  1977/78 – – – – – – 

  1978/79 – – 0 0 17 2 

  1981/82 – – – – 5 1 

  1983/84 – – – – 7 1 

  1986/87 – – – – – – 

  1986/87 – – 0 0 13 1 

  1987/88 – – – – 23 2 

Chaenocephalus  1975/76 – – – – – – 

aceratus 1977/78 – – – – 0–4 – 

  1978/79 – – – – 2 2 

Pseudochaenichthys  1977/78 – – – – – 1-2 

georgianus 1978/79 – – – – 5 2 

Chionodraco  1975/76 – – – – – – 

rastrospinosus 1977/78 – – – – – – 

  1978/79 – – – – – – 

Chaenodraco wilsoni 1978/79 – – – – – – 

Dissostichus  1975/76 82-96 2-3   – 56-67 2 

eleginoides 1977/78 – – 82 2-7 – – 

  1977/78  – – – – 86 4 

  1978/79 – – 79 4 84 4 

  1986/87 – – – – 66 3 

Notothenia  1977/78 – – – – 93 43 

(Notothenia) rossii  1978/79 – – – – 59 19 

  1986/87 – – – – 9 2 

Notothenia (Notothenia) 1978/79 – – – – – – 

neglecta               

Notothenia (Gobionotothen) 1977/78 – – – – 12 2 

gibberifrons  1978/79 – – – – 6 – 

Notothenia (Lepidonotothen) 1978/79 – – – – – – 

kempi              

Patagonothen brevicauda 1978/79 – – 1 2 – – 

guntheri               

Pagothenia hansoni  1978/79 – – – – 5 2 
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����"��$�'%��%���$"�$#����$����%�������������$�����;�6(�
�:;���;


����%��:�����"����$��'$�%(��"�����������:��'�%$�������3�����:��"���'  �"!#��"�$�$(�<"��"
9���$��"����"�����������$�:���������%���������$����<�����"����  �<��:�#���$����#�#' �����$L

����"����$"�$����9��"��
� ������$����������"��
�������

 Area           

S. Orkney Is. Elephant I. S. Shetland Is. 
 Distribution [%]  

  Source 

P I P I P I Bc S F   

37-80 2-5 – – – – 0 0 100 Kock, Moller 1977 
5-70 1-4 – – – – + 1 99 Kock1979; Siegel 1980 

30 2 13 2 37 2 + 1 99 ����������	
���
����6 
– – – – – – 4 3 94 Rokicki et al. 1993 
– – – – – – 2 2 96 Rokicki et al. 1993  

– – 6 1 – – 1 0 100 Rokicki et al. 1993  
– – 20 2 – – – – – Zdzitowiecki (unpubl.) 
– – – – – – – – – Rokicki et al. 1993 

– – – – 30-57 15-30 0 0 100 Kock, Moller 1977 
4-21 – 23-77 – 31-59 – + 3 97 Siegel 1980, 1980a 

– – 34 2 30 2 0 1 99 ����������	
���
����� 

– – – – – – 2 18 80 Siegel 1980 

1 2 – – 7 1 0 4 96 ����������	
���
����� 

10-31 1-3 – – 0-69 1-3 99 0 1 Kock, Moller1977 
– – 10-50 1-5 – – 93 7 1 Siegel 1980 

2 1 33 3 25 3 98 1 1 ����������	
���
����� 

4 1 – – 1 1 0 0 100 ��������, Janusz 1986 

– – – – – – 100 0 0 Kock, Moller 1977 

– – – – – – 93 6 1 Siegel 1980 
– – – – – – 100 0 0 El Mehlowy et al. 1993 
– – – – – – 100 0 0 	
���
��������������� 

– – – – – – – – – El Mehlowy et al. 1993 

– – – – – – 100 0 0 Rokicki, Zdzitowiecki 1991 
– – – – – – 100 0 0 	
���
��������������� 
– – – – – – – – – Rokicki, Zdzitowiecki,1991 

– – – – 29 3 100 0 0 	
���
��������������� 
                    

– – – – – – – – – Rokicki, Skóra 1986 

0 – 1 – 3 – – – –   

– – 0 0 1 2 – – – 	
���
�����������1999 
                  

– – – – – – 0 0 100 	
���
��������������� 
                    

– – – – – – 0 15 85 	
���
��������������� 
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Fig. 2. Prevalence variability of fish populations from different areas infected
with Eubrachiella antartica (Quidor, 1906)
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) ��������	���
�����������N���'�"�7���:�����%�� �#"�����$ ��%(
��� ��'�"�	�/��!���%���'�"��"�� ��%��$ ��%$Q
) ���	���	���
�����	��
���N��� �#"�����$ ��%$���%���'�"��"�� ��%��$ ��%$Q
) ��	������	����
� ���	���������N����'�"�7���:�����%���'�"��"�� ��%��$ ��%$(
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��� ��'�"��"�� ��%��$ ��%$���%���'�"�	�/��!Q
) ���������������
�����������'��� �#"�����$ ��%$���%���'�"��"�� ��%��$ ��%$Q
) ������
������	
	������	��N���"�:����/$���%���'�"�7���:��Q
) ��
�
�	������������
�
�	�������	��������N���'�"�	�/��!���%�� �#"�����$ ��%$Q
) ��
�
�	�����$	������
�
�	����	����'��� �#"�����$ ��%$���%���'�"��"�� ��%����$ ��%$;


��9����$��$�������3�����:��"���'  �"!#��"�$�$��<"����"��%���������$����<��������� '�
��%��"���� '�����9��"����� �$�<�����"��"�:"�$���9���$��"���$����$����  !�$�:���������%���������$
<������$����%����<�����"����  �<��:�#���$����#�#' �����$L
) ��������	���
�����������N��"�:����/$���%���'�"��"�� ��%��$ ��%$(

���� �#"�����$ ��%$���%���'�"��"�� ��%��$ ��%$(
��"�:����/$���%���'�"�	�/��!��$ ��%$(
��'�"�7���:�����%���'�"��"�� ��%��$ ��%$Q

) ���	���	���
�����	��
���N���'�"�7���:�����%�� �#"�����$ ��%$(
������'�"�7���:�����%���'�"��"�� ��%��$ ��%$Q

) ���������������
�����������'���'�"�	�/��!���%�� �#"�����$ ��%$(
������'�"�	�/��!���%���'�"��"�� ��%��$ ��%$;

Table 3. Calculated u values for test of significance of differences in prevalence values  
of fishes from different areas  

      
Species Area Shag Rocks S. Georgia S. Orkney Is. Elephant I. 

Champsocephalus S. Georgia 6.2670       

gunnari S. Orkney Is. 8.5444 4.6820     

  Elephant I. 5.4054 1.9470 6.0692   

  S. Shetland Is. 9.9335 7.8115 1.8905 9.0190 

Chaenocephalus Elephant I.   13.869     

aceratus  S. Shetland Is.   13.905   1.1284 
Pseudochaenichthys  S. Orkney Is.   1.6564     

georgianus S. Shetland Is.   1.0759 2.1871   

Chionodraco Elephant I.     7.6671   

rastrospinosus S. Shetland Is.     6.8909 2.0324 

Chaenodraco S. Shetland Is.     2.9034   

wilsoni           

Dissostichus  S. Georgia 0.7919      

eleginoides            

S. Orkney Is.   4.4961     

Elephant I.   4.7488 1.2174   

Notothenia  (Gobionotothen)  

gibberifrons  

S. Shetland Is.   3.4118 3.0554 2.8710 

Notothenia S. Shetland Is.       0.5781 
(Lepidonotothen) kempi           

      
Value from t-Student tables equals 2.580 (with the error risk of 1%)   
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DISCUSSION
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Champsocephalus gunnari
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Chaenocephalus aceratus
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Chionodraco rastrospinosus
�"�$��$������%�9������9����'����:��� !�����"��$�'�"��������$�����"��
� ������$����������"�

��������;��"��$�'%!�<�$�������%��'������"������$������'�"�	�/��!(�� �#"������%���'�"
�"�� ��%��$ ��%$;��"��#���� �����<�$�%�$����� !� �<�������"�����������"����'�"�	�/��!
�$ ��%$���;�R������� ����������"������$������'�"��"�� ��%���%�� �#"�����$ ��%$���J;����%
6�;*R������;���;

�����$���� ���� !$�$�%�9��$�����%�$�:���������%���������$�����"����$"����������� ��� ���5
�<�����"��$���/$������'�"�	�/��!?� �#"�����$ ��%$���%���'�"�	�/��!?���'�"��"�� ��%��$ ��%$(
<"����$��"����<�������$�:���������%���������$����<�����"����$"����9�� �#"���?��'�"��"�� ��%
�$ ��%$;����9�!�$'::�$���"����"����$"���"������:��"�$���<��� �$� !� �����%�����$����$���'������
$���/;

���:� ���)4����%�%��������%�$����$����  !�$�:���������#���� ������������ ��!����<����$#���5
9��$����9��"�$���"��������$;��"��������$����9����������%���$��"����$' �$�����"��#��$����$�'%!;

Chaenodraco wilsoni
�"�$�$#����$��$�%�$����'��%�����"��$"� ��$'���'�%��:��"��
�����������7�����%����9$�����))��;���
�"��
� ������$����������"��
��������(�����$�#��$������ !�����"��$�'�"��������$�*���;��"����$"�<���
$�9# �%�����"������$������'�"��"�� ��%��+�����  ����$"��:�:��'�%����%���'�"�	�/��!��$ ��%$
��;=���%�J;�R���$#������ !������;���;

�����$���� ���� !$�$������ �%�$�:���������%���������$����#���� ����� ��� $�����"����$"����'�5
���:�����"�$������$(�� �"�':"�%���������$����<�����"������� '����%��"���� '�$����9��"����� �$
<���� �<�����;�6(�
�:;���;��"�� ��/�����"����$' �$����9��"��� �#"�����$ ��%��������%�$'�$������ 



+FG�
���	��H�0�����%��+��GI��+
���G64

%���������$�����"��K'�������$����9������ $���  ����%����9��"����'�"��"�� ��%���%���'�"�	�/��!
�$ ��%$�%�������  �<�������!��'��"������� '$���$�������%��<�;

Dissostichus eleginoides
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Notothenia (Gobionotothen) gibberifrons
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Notothenia (Lepidonotothen) kempi
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Gdynia

Sopot

Gdañsk
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o

Puck Bay

Gulf of Gdañsk

18 45’
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54 20’
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54 25’
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54 30’
o

54 35’
o

54 40’
o

54 45’
o

catch sites of fish used in investigations
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Table 1. Gonad maturity stages of round goby used in investigations (according to Maier scale) 
 

Gonad maturity stages 
Catch date 

Number 
in sample 

Sex 
II III IV V VI VII VIII total 

F 5 9 62 2    78 
  8.03.1999 184 

M 12 78 15 1    106 

F 4  38 2    44 
26.04.1999 80 

M 6 28 2     36 

F  2 34 20 4   60 
10.05.1999 68 

M  6 2     8 

F   1     1 
26.06.1999 102 

M  1 65 29 3 3  101 

F 6 18 6   3  33 
16.07.1999 60 

M 6 18 3     27 

F 18 32 14    2 66 
20.07.1999 90 

M 20 2     2 24 

F  12 12    2 26 
11.08.1999 64 

M 10 20 8     38 

F  16      16 
  6.09.1999 80 

M 34 30      64 

            Total 121 272 262 54 7 6 6 728 
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     Table 2. Number of oocytes found in ovaries in particular samples 
 

Number of eggs l .t. [cm] 
Catch date 

average min. max. average min. max. 

Number 
in sample 

8.03.99 1,739 89 3,841 12.4 7.4 16.6 54 

26.04.99 2,899 1,435 4,688 16.1 14.1 19.2 34 

10.05.99 3,005 2,388 3,734 16.0 15.0 17.2 18 

26.06.99 1,230 1,230 1,230 12.8 12.8 12.8 1 

16.07.99 2,068 1,635 2,411 17.8 16.9 18.6 6 

20.07.99 1,054 651 1,544 14.5 13.9 15.2 10 

11.08.99 1,880 1,265 2,744 18.2 16.5 22.0 12 
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Absolute fecundity
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 Table 3. Number of oocytes found in ovaries in particular samples (fish of similar length l.t.) 
 

Date Number of oocytes l. t [cm] Number in sample 

8.03.99 3,310 16.6 1 
26.04.99 3,048 16.7-16.8 4 

10.05.99 3,205 16.5-17.2 4 
16.07.99 1,784 16.9 3 

11.08.99 2,049 16.5-17.2 6 
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Fa = 46,854 * GW + 306.31 [4]

Relative fecundity
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      Table 4. Relative fecundity Fw of round goby females 
      in particular length classes 

l. t. [cm] 
Fw 

[eggs/g] 
Number in 

sample  

7 17 1 
9 39 4 

10 71 7 

11 75 5 

12 61 9 

13 58 12 

14 57 6 

15 57 5 

16 45 4 

17 44 1 
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DISCUSSION
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