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Abstract

Disturbances in Baltic cod reproduction, additional to the basic problems related to low
salinity and oxygen content, are discussed. Abnormal cod embiyo yos appeared first in 1979
and have been observed since. Still recruitment has been relatively well correlated to the
“reproduction voiume” (sufficient salinity and oxygen content) until year-ciass 1991. Since
that vaar vaar_nlace ctranagthe havae hoan lawuar than avnantsd ramoidarinoe availahla
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reproduction volume. Many ex per1menta1 investigations on Baltic cod reproduction have
showii a lower hatching success compaied to other cod stocks. Simultaneously with cod,
other fish species in the Baltic Sea have experienced reproduction problems. Several

hypotheses regarding the causes of the repr ductive disturbances are reviewed, inciuding a
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abundances. Also the impact of xenobiotic substances on peroxidation of unsaturated lipids
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adducts, and their e__f::c.:ts on the quality of spawning products are discussed. Also other
fatty acid xenobiotic interactions are highlighted. Insufficient hormone level for induction
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Fishery and other mortalities

Several investigations showing a decreased reproductive success in the Baltic cod
popuiation (Grauman and Sukhorukova 1982, Westernhagen et al. 1988, reviewed by
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population size from the mid 1980s until today is partly caused by poor management
resulting in over-fishing. The peak yearly caich was approximately 400,000 tonnes in 1984
The variation of population size is large, lowest vearly catch bemg about 45,000 tonnes in
the latest years (1993, Figure 1), rtly due to the impact of low salinity and often
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important fishery in many Baltic countries. The Baltic cod population consists of two
stocks, the eastern Baliic stock which is the larger both in size and space and a western
stock (Brander 1994). A reproduction volume, defined as the water volume having
sufficient levels of salinity (>ca 11.5 psu) and oxygen (>ca 2 mI/T) (Larsson 1994),
determines to a high degree the year-class strength and subscquent recruitment of Baltic
cod. Since 1991 the relation between reproduction volume and corresponding year-class
strength has been changed, with generdiiy smaller year-classes than expected (Larsson 1994;
reviewed by Norrgren et al. 1998),

s writhh tha Taor nanmaidmanet ajnan 100
LL T

Al awr fomensm~r o nt
¢ 10W TeCTuitimeit :uuu..« L AL

¥ CLAY 1appirioxiindaic 1"_)(
of the peak of and spreading in time of the spawning was observed (Wieland 1995).
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conclusive evidence for effects on cod larvae mortality by any of these factors. Also
] S

I. ALy, I.J.C AUlisg 11

the
%)

R n A s

adv lllet‘, ﬂdb io Dfr: (.«Unblaere{l as bu’eSbCG Dy Dell 3.11(1 Dargell[ (1
1d fatty acid comnosition of nlankton durine different neriods, Thev

sy aciad R AR non AT i iy Mlaabea i e alag. sy

i

suggest th the content of essential fatty acid in different plankton species to be of importance.

the prese ¢ d population is detrimen cﬁ for the reprouu(,iive success. This bhOuiU.
be due to larger cod females --..Ving a --1g. er fecundity than first time spawners and at least
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of large, older females is mainly determined by relative size of year-classes. In Figure 2 the
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and/or steroid hormones by hormone-like substances. Also impact on spawning behaviour
by hormone-like substances and pollutants uggested (reviewed by Jones and Reynolds
1Q0 7

1777 ).

Simultaneously with cod, other fish species in ilie Baliic Sea have experienced reproduction
problems. For example the M74 syndrome in Baltic salmon (Salmo salar) and totally
failing reproductl of pike (Fsox Iucius) and perch (Perca fluviatiiis) in some coasial areas
as well as sterile burbot (Lota EGE ) in areas whicu h&‘vﬁ a high lead uf anth ni

During 1992-1997 several attempts were done to culture Baltic cod for experimental and

research purposes in Denmark, Germany and Sweden (Buchman et al. 1993, Nissling and
Westin 1991, Pickova and Larsson 1992), Several studies indicated that Baltic cod eggs

have a higher frequency of irregular early biastomere cleavages fo
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observed that the Baltic cod eggs had dramatically lower hatching rates than the eggs from
the Barent Sea. Investigaiions on proiisi infeciions m Baliic ; 1

Kjorsvik et al. 1999) did not show any dramatic effects on
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uggestion above by maalu ig and V allin (1996} that
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contrary to the suggesuon of Nissling and Vailin.
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during the importan stag° until feeding ‘has succeeded.

The large importance of faily acid composiiion for successful early development has been
shown in many fish species and was reviewed by Sargent et al. (1995) and Wiegand (1996)
Pickova et al. (1997) investigated fatty acid composition of eggs from different cod stocks
A significant difference in content of arachidonic acid (AA, 20:4n-6) in Baltic cod eggs was

OWET hatchmg rate and hlgher egree of blastomer
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Since DHA is the most ungatura ne on
highest (Cosgrove 1987). Simiiar resuits in faity acid composition affeciing survival were
cbtained in a study on Baltic salmon (Pickova et al. 1998).
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oductlon of ﬁsh and larval survwal by hormone-like
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This might also be the most Iau51ble explanation for he increase in DNA adduct
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to be considered to a higher degree as they are the fraction
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that different fatty acid content infiuence steroid hormone production in teleosts. In a
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products which are harmfui to the organisms (Petterss Lignell 1996,
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complex and lipoproteins in the reproduction of fish in relation to xenobiotics has
significance not only for fish but also for the lower animals in the Baltic Sea food chain.
Further, it has been shown that polychlorinated biphenyls (PCBS) are "ble t cause changes

in lipid metabolism by changing fatty
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treated by injection of PCB showed an increased linolenic acid (18:3n-3) proportion in all
giycerophosholipids of iiver. On the other hand the content of arachidonic acid decreased
significantly. Changes in the activity of desaturase isozymes have been postulated to

d
explain this unusual lipid metabolism and also its contribution to toxicity (Matsusue et al.
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dioxins and other halogenated substances (Otto and Moon. 1996, Winston and Di Giulio

1991). in a preliminary siudy on Arctic charr (Salvelinus alpinus) fed with diet added the
commercial PCR mixture Aroclor 1'7%1 we found a different fatty acid comnogition
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liver when compared to the control group fish (own unpublished resuits).
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