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FOR AUTHORS

GENERAL INFORMATION
The Bulletin of the Sea Fisheries Institute is a scientific
journal which accepts papers from all over the world.
Foreign authors are requested to submit their papers in
English, the research staff of the SFI  in Polish and
authors not associated with the SFI in Polish and English.

Papers submitted to the Bulletin are classified
according to the following three categories: 1) scientific
papers, 2) short communications, 3) varia.

The Editorial Staff will accept a paper and assign
it to one the above categories. Papers accepted for
publication in the Bulletin may not be published
elsewhere. Publication in the Bulletin is free of charge.

TYPESCRIPT FORM
Papers should be submitted in two copies of single-sided,
double-spaced typescript on A4 paper and a diskette
containing all the material in the article must be included.
Words to be set in italic type, i.e. Latin names of species
and genera, as well as symbols for the values of variables,
should be underlined with a wavy line (~~~~~). No other
underlineation should be used.

In the papers from categories 1 and 2, the following
order is required:
1. Title: brief (up to 100 characters).
2. First and last name of the author and the name of
the affiliated institution.
3. An abstract must precede every scientific paper,
research report and other paper; length  – one typewritten
page at the most.
4. Key words: a few terms which enable a given paper
to be found among computer files.
5. Text. The length of the typescript of  papers from
category 1 should not exceed 40 pages, and  papers from
category 2 – 15 pages. In  papers from categories 1 and
2, the traditional division is used: 1) introduction, 2)
materials and methods, 3) results, 4) discussion, 5)
references. The results of measurements should be given
in metric system units and their abbreviations should
comply with the International System of Unit (SI).
6. Acknowledgments should be limited to the necessary
minimum (the initials and the last name  of the person
they are addressed to, without listing scientific titles or
names of institutions).
7. References should be put in alphabetical order,  with
the year of publication directly after the author’s name
and should list solely the papers referred to in the text.
(e.g. Smith 1990). Titles of journals – in full form. Titles
of papers – in the original language. The exception is
titles in Russian which are in a non-Latin alphabet, such
as Cyrilic, which should be translated into either English
or Polish.

  8. Footnotes should be marked with Arabic numerals
in superscript ( ...1), and numbered in succession
throughout the text, except for tables; footnote content
should be on separate sheets of paper.
  9. Tables should supplement, not duplicate, data
contained in the text or figures. Tables should be
numbered and each one should be on a separate sheet of
paper. All tables must have titles; all  references to them
should be placed within the text. Each column in a table
is supplied with a heading, explaining the content of the
column. Footnotes in tables should be marked with letters
in italics, in superscript (e. g. Yearsa), and their
explanation should be placed under the table.
10. Figures. Successive numeration with a reference to
each number in the text should be used. Captions must
be on a separate sheet of paper. Abbreviations, terms and
symbols used in figures must correspond to those used
in the text. After scaling, each figure, placed on a separate
sheet of paper and marked with a successive number and
the author’s name, must fit into a column of the Bulletin;
this should be taken into account by using the appropriate
thickness of lines and size of legends in the figures. Only
computer generated figures are acceptable. Both a
printout and a diskette are required. Papers can be
illustrated with photographs in black and white or color.
The total content  of drawings and photographs must not
exceed 30% of the paper.

SAVING TEXT ONTO DISKETTE
Files should be saved on diskette in a format which can
be opened by our editorial office. The preferred format
is Word for Windows. Please save computer generated
figures on diskette in the format which they were created.

REVIEWS
Upon receiving a review, the authors is obliged to revise
the paper and to explain in writing which of the reviewer’s
suggestions he or she has taken into account, and what
he or she disagrees with and why.

PROOF-READING
A ten day limit is given for proofreading. At this stage
no changes in text content are allowed and only technical
corrections will be accepted.

PRESENTATION COPIES
Each author published in categories 1, 2 and 3 receives
one copy of the Bulletin; the authors of the papers form
category 1 additionally receive ten offprints of their paper,
and from category 2 – five.
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5�$#�%$6������!�!�#�!#����$��$���#��&�$����������������� �$��'������5$�����+� �#!�� �$#�%��7&�1

$�����*��%��'�$�# ����$���'�!��'��%����� ��+������5�'��!�#� �$�#�6����*� �$��'�����5$�����+

$������7&�$�������������!#�!���'����*��%��$���+�� �$#�%��� ���#�$�������������&��'���'�*��%��'�1

!��'�����$������#%����#���8�#���$�����$���#��� ���#�$�6�����#��&�$��������������%����# �$��$�$�����*

 �$��'-�*��%����� &%�� �#������%$�8�-�����$�����$����!#�%�������$���!#�8��&�����!!���'���$� �$������

�7&�$�����$��'��%#�5��#���$������!��5�$*����!�#$�%&��#������#�!�#� �$�#����������5�'����'���������+$�6

.���*�#'�9� �#!�� �$#�%� ���&#� ��$�-��� !���7&��$�$�-��%%&#�%�������$� �$���

INTRODUCTION

)&#��+� �%����������!#�%�����+-�$��� ���&#� ��$����!�#$�%&��#������5�'��!�#� �$�#�������$

��*����$�%���%�����������#��8���!����5��6�����&%��%����-�$�����!�#� �$�#���#��'�$�# ���'�5��$��

 ���&#� ��$�������$��#�!�#� �$�#�*��%����������#�$��'�$�# ���6���������!#�8�'��+�$��$�$�����$$�#

���#���$�'�$��$�����# �#�!�#� �$�#������*���1'�����'���'�%���$��$�*��6����#���#�-� ����#����#%��#�

���#��$��*���:�-�)&$;��*�%"���<�-�� ���%�*���0�-�)&$;��*�%"���'�)�*+��,,�����=-�4��#�*�

��'�.�*����*����=����8��%�##��'��&$� ���&#� ��$����� $��� �#!�� �$#�%����$&#����������6

����������*���#�$�����$� �$��������7&�$��������$�����#�$��#'�#-�*��%��'��%#�5��$���#���$������!

5�$*����!�#$�%&��#������5�'��!�#� �$�#����'���������+$���6����$����8����5�����$�#�$&#�-�$�������1

%����'� �#!�� �$#�%��7&�$������!!��#����$*����# �-�*�$���#�*�$��&$������$�#%�!$6�������# ���

$����7&�$����#��&�$���#� �$���$�!�����$����$�$��$�%��� �$��'�&��'����!#�%�����+�$��� ���&#� ��$

#��&�$�6������7&�$�����*�$�������$�#%�!$��#��%��#�%$�#��$�%������8��$�+�$�����*��%��*�#��%�##��'

�&$� &�$��� $��� �'1��0��6� ���� %� !&$�$���� �$��'�� ��'� �'���� &��'� $���-�*��%��*�#�

#�%�  ��'�'����$�����$�#�$&#����6+6�>��;���=0-�)#�!�#���'�� �$����::�-���'�$���7&�$��������$��

�����*��+�$�!�9��?@?��?A?�?���B�#�+#�������%�����%���$-���B������$�#%�!$�6��$�*�����$�&�$���$���$� �

*�����$�$��$�%���%� !&$�#�!#�+#� ��5�%� ��%�  ��!��%��$��$���$� �$�������� �#!�� �$#�%

�7&�$�����*�$��&$������$�#%�!$���?@?����*�#���� !�����'6��&%���7&�$������#����+�%�����%����#�$�

$���%��#�%$�#����$���'�!��'��%����*��%��$����'��%#�5�6�����'�$��*��%���#���8����5��-�'&��$�

8�#��$����� �$��'��$�#�&+��*��%��$�����#���5$����'���'�$�����%���%���# ����$���#�!#����$�$���-

�#��&�&������� �$�'�$��$����7&�$������'��$��'�$�# ���$����%�����%���$���C���*�8�#-��$����� !����5��

$��'�$�# ����*��%�����$���$*��$�!�������7&�$������!!#�D� �$��$���#��&�$����� �#!�� �$#�%

 ���&#� ��$�� �#��!#�%�����6
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���� �$��'���� �#!�� �$#�%� ���&#� ��$����������$��$�*���'��%#�5�'�5��'� ;��*�%"

��'�I�$&�"�;����:<�-�� ��+��$��#�-���'�*��%������5�����!!���'������#�'������$�����*���#�$��

'�$�# ���$�������$����& 5�#���� ���&#� ��$����%����#��$����$� �$��$��� �#!�� �$#�%��7&�1

$����$��!#�'�%$�$����D!�%$�'�8��&����*�$���%%�!$�5����%%&#�%�6�����%����'��%���� �$�����$��

 ����8��&����'�$���!#�'�%$������ �$��������+����5��#8�$�����%���5��'�$�# ���'���!��$�#��#����$�#

$�����$� �$�������$��� �#!�� �$#�%��7&�$��������5���� �'�6����#���#�-�$���#&���*���$��$�$��

 �#�� ���&#� ��$��$���5�$$�#-���$��&+���$�����58��&��$��$�5����%#�����+�$����& 5�#��8�#��

%�#$������8���%���+���$�����$� �$������8�������+����%��$������$�# ����� �%�����'���+���#��$��#1

��+6�	��$���%��$#�#�-��&%���%$�������%#�����%��$����'� ���&#� ��$�����#$�6����#���#�-�����#'�#

$����$� �$��$���� ����8��&������ &$&����!#�!�#$�������������5�'��������#�!�#� �$�#��� �#!��1

 �$#�%��7&�$�����-��$�*�&�'�5���'8��$�+��&��$���!!��� �$��'��*��%������*�$����%%&#�%����

��$� �$����$��5��'�$�# ���'���!#��#�6������� ����$����!�!�#����$��!#����$��&%���� �$��'���'�$�

8�#�����$��$�$��$�%�����&���+�$���#��&�$����� �#!�� �$#�%� ���&#� ��$�6

MATERIALS  AND  METHODS

����!����5���$���������*��!!#��%�����$��� �$��'����$�;��+� �#!�� �$#�%������ ���&#� ��$����
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RESULTS  AND  DISCUSSION
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Table 1. Morphometric equations and invariants obtained for a 300-element sample 

 
Equation Invariant 

y = bx + a 
R2 

[%] 
SEEa MAEb y = bx 

R2 
[%] 

SEE MAE bi σ 

t = 0.107lc  − 2.32 82.3 0.814 0.665  t = 0.086lc 99.1 0.887 0.700 bt 0.085 0.0066 
c = 0.167lc + 2.22 87.3 1.039 0.721 c = 0.187lc 99.7 1.091 0.767 bc 0.188 0.0100 
h = 0.203lc  − 1.54 99.2 0.963 0.773 h = 0.189lc 99.7 0.990 0.795 bh 0.188 0.0095 

lo = 0.637lc − 1.74 99.0 1.017 0.822 lo = 0.621lc 99.9 1.050 0.851 olb

 
0.621 0.0237 

 

a Standard error of estimate,     b Mean absolute error. 
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Fig. 3. Graphic presentation of morphometric equation
t = 0.107 l

c
 – 2.32

Fig. 4. Graphic presentation of morphometric equation
t = 0.086 l
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Fig. 5. Graphic presentation of morphometric equation
t = 0.0.85 l
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 , obtained from invariant transformation
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Table 2. Invariants determined for random, minimum and the whole sprat sample 
 

Sample 

Random (n = 10) Random (nmin = 28) Total (n = 300) Invariant 

bi σ2 nimin bi bi 

bt 0.092 0.00004 13 0.090 0.085 

bc 0.187 0.00007 22 0.187 0.188 

bh 0.190 0.00006 19 0.189 0.189 

olb  0.623 0.00009 28 0.627 0.621 

 
Table 3. Results of morphometric measurements of freshwater fish 

Sample 

Random (n = 10) Random (n = nmin ) Total (n = 55) Fish species Invariant 

bi σ2 nimin nmin  bi bi 

bt 0.112 0.00006 18 36 0.110 0.110 
bc 0.177 0.00005 15 36 0.178 0.179 

bh 0.315 0.00010 28 36 0.308 0.307 Common bream 

olb  0.493 0.00013 36 36 0.500 0.502 

bb 0.124 0.00004 5 20 0.124 0.127 
bc 0.165 0.00017 19 20 0.165 0.167 

bh 0.263 0.00017 19 20 0.267 0.269 Roach 

olb  0.597 0.00018 20 20 0.601 0.598 
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Table 1. Mesh opening of polyamide netting of codend with meshes turned through 90º 

 

Real mesh opening [mm] 

 on dry on wet 

Nominal twine 
diameter [mm] Measurement 

means  

Nominal 

mesh opening 

[mm] average min./max. average min./max. 

Along codend 
84.9 

(1.66)* 

 

81/88 

86.6 

(1.78)* 

 

82/91 

Across codend 

 

 

85 85.6 

(1.9)* 

 

82/90 

88.7 

(1.79)* 

 

85/92 

 

 

3.5 

 
*Numbers in parentheses refer to standard deviations of mesh openings derived from measurements 
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Table 2. Catch data obtained during commercial cod codend tests 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
*About 50% of fish from the catch were measured 

 
Haul 
No 

  
Type of 
codend 

 
Date 

 
Duration 
of haul 

[ h ] 

 
Mass of cod 

caught 

[ kg ] 

 
Catch 
rate 

[ kg/h ] 

 
Number of 

measured cod 

[ spec.] 

Cod up to 
 34 cm class 
 in codend 

[ % ] 

1 with meshes 26.05.98 6 785 131 646 1.86 
2 turned 26.05.98 9 1,390 154 1,070 3.08 
3 through 90º 27.05.98 7 362 52 350 2.29 
4 with 85 mm 

mesh 
28.05.98 14.5 2,145 148 828* 3.50 

5 opening 29.05.98 11.5 997 87 467* 4.50 

6 with diamond  7.06.98 10 1,344 134 1,215 9.62 
7 meshes, 8.06.98 11.5 1,238 108 1,055 8.63 
8 (standard) ; 8.06.98 11.5 1,721 150 654* 7.65 
9 with 120 mm 

mesh 
9.06.98 11.5 785 68 714 8.12 

10 opening 9.06.98 9 921 102 913 8.76 
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Table 3. Selective parameters of polyethylene (PE) codends tested on the R/V SOLEA 
 

 
Codend type 

Nominal 
mesh 

opening 

[ mm ] 

Real  
mesh 

opening 

[ mm ] 

Diameter 
of mesh bar 

[ mm ] 

 
L50 

[ cm ] 

 
SR 

[ cm ] 

 
SF 

[ cm ] 

Cod up to  
34 cm class 
in codend∗  

[ % ] 

100 103 4 38 5.5 3.69 32.2 With meshes turned 
  through 900 120 112 4 40.5** 7.5** 3.62** 22.6** 

Standard with 
diamond meshes 

120 117 4 40 7.5 3.42 29.7 

Multi-panel with 3 
selective windows 

105 105 6.7 39 5.5 3.71 – 

 
  *Determined based on data obtained while an SFI scientist was aboard the R/V SOLEA – percentages determined 
     with respect to the total number of cod captured in the codend 
**Results refer to codend with lifting rope which was too short 
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Levels and trends of changes in heavy metal concentrations
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Copper  (Fig. 1)
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Cadmium (Fig. 3)
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Arsenic (Fig. 5)
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Mercury (Fig. 6)
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Table 1.  Carotenoid  list  from the investigated material 

 

Carotenoids Summary 
formula 

S tru c tu re  
(see  F ig . 1 )  

Semisystematic name 

α-Carotene C40H56 A - r - B β, ε-carotene 
β-Carotene C40H56 B - r - B β,β-carotene 
ε-Carotene C40H56 A - r - A ε,ε-carotene 
β-Cryptoxanthin C40H56O B - r - C β,β-caroten-3-ol 
α-Carotene C40H56O A - r - D  ε,ε-caroten-3-ol 
Lutein C40H56O2 C - r - D β,?ε-carotene-3,3’-diol 
Calthaxanthin C40H56O2 C - r - D β,ε-carotene-3,3’-diol (stereoisomeric) 
Zeaxanthin C40H56O2 D - r - D β,β, -carotene,3,3’-diol 
Tunaxanthin C40H56O2 C - r - C ε,ε-carotene-3,3’-diol 
Deepoxyneoxanthin C40H56O3 C - r1 - E 6,7-didehydro-5,6-dihydro-β,β -carotene-3,5,3’-triol 
Lutein epoxide C40H56O3 D - r - F 5,6-epoxy-5,6-dihydro-β,ε-carotene-3,3’-diol 
Antheraxanthin C40H56O3 C - r - F 5,6-epoxy-5,6-dihydro-β,β-carotene-3,3’-diol 
Mutatoxanthin C40H56O3 C - r1 - G 5,8-epoxy-5,8-dihydro-β,β -carotene-3,3’-diol 
Violaxanthin C40H56O4 F - r - F 5,6,5’,6’-diepoxy-5,6,5’,6’-tetrahydro-β,β-carotene-3,3’-diol 
Echinenone C40H54O B - r - H β,β -caroten-4-one 
3’-Hydroxyechinenone C40H54O2 C - r - H 3-hydroxy-β,β-carotene-4,4’-one 
Adonixanthin C40H54O2 C - r - I 3,3’-dihydroxy-β,β-caroten-4-one 
Idoxanthin C40H54O4 I - r - K 3,3’,4’-trihydroxy-β,β-caroten-4-one 
Canthaxanthin C40H52O2 H - r - H β,β-carotene-4,4’-dione 
Astaxanthin C40H52O4 I - r - I 3,3’-dihydroxy-β,β-carotene-4,4’-dione 
Rhodoxanthin C40H50O2 L - r2 - L 4’,5’-didehydro-4,5’-retro-β,β-carotene-3,3’-dione 
Phoenicoxanthin C40H50O3 H - r - I 3-hydroxy-β,β-caroten-4,4’-dione 
2’-Norastaxanthin ester C39H50O4 I - r - N 3,3’-dihydroxy-2-nor-β,β-carotene-4,4’-dione-3-acylate 
2’-Norastaxanthin d ieste r C39H50O4 M - r - N 3,3’-dihydroxy-2-nor-β,β-carotene-4,4’-dione-3,3’-diacylate 
β-Apo-2’-carotenal C37H48O B - r - O 3’,4’-didehydro-2’-apo-β-caroten-2’-al. 
β-Apo-10’-carotenal C27H36O B - r3 - P 10’-apo-β-caroten-10’-al 

!�&#����!,����&*���+���������;�$����*������	 !�� ���!"����������������������=5,������!!�����

������=�,�)'��'*+������)'��'*+�1��#���*0����=;�����������3���&�#"��(��#����	��������������

����3��*�&!��)'��'*+�����������&������8�������<������,���'��<�����������3���3�,���!�;���

�;!��3������!�&#����!�� �����+��*!�����	 !�� ����2��!*������������=�,�-����������=6,���=��,;,

��=5���������
�����	�����#8��	���������3��*�&!��*���+�����!"�$���+�!��!����)'��'*+�����

�����&���=��8������!�;�����&!������*��������������;�$����*���)'��'*+������)'��'*+�1��#���*0

���=;����������� �$� �!��!"����!� ��#������'�'�������+�����)'��'*+������-.(!'�/0�����>�8����

"&���!,��������<������,���+������$����'��<�����������3��&�<������,���0��"�����������!�1��&&��

3��&�<��������(�&�8�%��<��������!�"����#��������������!�3����!�&�����,�;*��$���������<"�!*�����

����!*�L!���(!��!�"���,�'��<�������;���#�!����3����������*+���������<������������3��&�<������,

����3����3��!�8�2*����<��������!���##������"&���!,�"�����*&��&(�����������#���&�!��+��� �3�+�������

���� �*�����"����+��E���$�����=��8���� �!�,������!�;��������*����������� ��$!����� ����

��	���� ��#������'�'�������+�����)'��'*+������-.(!'�/0�����>�8�M��&�<��������!��&!������� 

����#�!����##���"&��������������!N���� �!�������!�;���� �*����������	 !�� �����	"���2��!*��

��� ���� ��=��� ����%�	���� �	��� �)'��'*+�� ����-.(!'�/0�� ���>�8� 7�������<������,� �

������<�����������3���3�,��!� ��K*���&(���&&���������*;��8�&���*+���������#������&��<�#����

������<�������$�!� �*�������&&� �!��!"����!,�����$�!���#���������#�!�,�"�������<�������$�!

�;!��3�����&(����=��*��� ����!"����!�����$�!�"����#��������&(����&	������������������'���

�����������3��*�&!8�7�������<���������!�;���� �*���������������&+������� *�+���E���$�����=��,

$��&�� ������#�&!� ��� �!���##������ ��!���!��-�(!�����=��,�"�����*&��&(�;*���� &��!��)'��'*+�



�%D���)%�)%�E,������F�-GD�%�C-	������B�)%�)%�E1��2����-6=

�����8���� �!�,�"�������<����������*������������+��!!����"1������ �	!���������������)'��'*+�

��=��8������<��������!�K*������##������+(#��!"��#!,� &�$���"���&!,� �*��!�����$�����"&���

&��3�!8�����&!�����*�!�������#�&!�����!"�������&&(���� �!�8�-��!*(�#������2��!*������:���$���

���� ��!����� �������!���������������(���������������)�$��������*������*�����;��"����#�����8�(������

�������������3��*�&!���������!#�&&����#�*��!�� ������<��������2��!*�������-��!*(�#�

��:��8��$��(���!�&����,�����"��!������ ������<�������$�!��!��;&�!������������� �	!������

�����������3��*�&!��)'��'*+����=��8��<"���#���!���3����� ��#�������������<���������� �!���!

� �"&�������+����������*#*&���!������!"����3��;��(�"���!�$����*������! ��#�����!��)'��'*+�

����-�'��$��'���=5�8����"&���!,���$�3��,�'��<��������!�"���*�����!�������!*&��� ��<�����3�

����! ��#�����!8��������������!,�!*����!��L1����!��<��������!���������L1����!��<����������!���

���������!��<�����������3���3�!8����(���3��;���� �*��������+�&(������K*�������+���!#!,���� �!�

$������+�&(1��&�*���� ��!����!0����)'��'*+������)'��'*+�1��#���*0����=��8��"����!� ��#����

 �!���+�����!�� ���$�%��&����$����������������$���������������!�������������������'���;(

��+�&(����� ��!����!0��8�"�����������!����"&���!����*��#���&(������������� �����3�+�������

"�������!�������!*&��� ���+���������� �&�!!��<���'�������������!8����(�#�(����+�������������!�#�

$�(���� �!�8�"�����������!,�����"�����*&��&(�β1�"�1�L1��������&,���3��;������������� �����

��� �!�� ��#!����+�3�����*��&���&�*����� �!��#���,�"�����*&��&(����!�&#����!�������������8���>�,

�����;�00��������8���=:�,�!������"���������&!,�&�0��������<������������!��<������,�+�3�������

��&�*�������+���!#!8

&&�  �!�� ����3��*�&!� �<�#����� ���������� � 0�������������!� !*��� �!� �!��<������� ���

������<������,��<��"�� ���*������������������������&	�������������)����$�������&(��!��<������

$�!������8���$�3��,�����>�!"����!�������<��������������6�!"����!��!��<��������""������"��1

��#�����8

Fig. 1. Structural features of carotenoids
from investigated materials
A-P – end group designation of carotenoids;
A

1
 in end of M and N – Acyl;

R – polyene chain
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