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TOXIC CYANOBACTERIA IN FINNISH LAKES

Tore Lindholm, Department of Biology, Abo Akademi University,

SF-20500 Abo, Finland

Abstract

Blooms of toxic cyanobacteria were frequently observed in

eutrophic ]akes and reservoirs in Nn]and in the 1980s, Both

neurotoxic and hepatotoxic species were docuraented and

sometimes suspected as -the cause of mortality arnong fish and

dornestic animals..Neurotoxicity usually occurred in association

wlth bloorns of ABabaena flos-aquae and A. circinatis. Important

hepatotoxic species were Anabaena $pp,, Microcystis aeruginosa

and Oscii/atoria agardhii. Hepatotoxic blooms of A/odularia

spumigena were observed in the Baltic Sea.
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lntroduction

Many ･species of planktonic cyanobacteria produce toxlc

substances, such as neurotoxic alkaloids and hepatotoxic peptides

(Carrnichael 1988). Toxic cyanobacteria, which torm extensive

blooms in eutrophlc lakes and reservoirs, have caused great

concern in many countries (Skulberg et al. 1984, Carmichael et al.
             i1985, Gorhdm and Carmichael I988). Blgoms of toxic

cyanobacteria were frequently observed in eutrophic Iakes and

coastal waters in Finland, especially in the years l984 -I985.

There were also some reports on fish and bird ki"s (Erlksson et al,

ri986) and mortality arnong domestic anlmais (Persson et al. G984

and Sivonen G990). Therefore, several studies conceming toxic

cyanobacteria (occurrence, toxicity, toxin structures and effects,

etc.) were initiated. This resulted in several doctoral theses

(Eriksson fi990, Meri[uoto l990, Sivonen 1990) and many other

publication$ and reports.

Toxic cyanobacteria specie$

Toxic cyanobacteria have been observed in Iakes in most parts of

HnlaRd (Fig. 1) but toxic bloorr}s are more common in Southern

Finland where there are more eutrophication problems, An

extensive survey of "suspected" iakes in Finland showed that

almost 50 C)/6 of the bloom$ are assoclated with toxlcity (Sivonen

et al. G990). Both neurotoxic and hepatotoxic species were

observed. Important species were Anabaena flos-aquae,A.

/emmertnannii,A. circinalis, Microcystis aeruginosa, and

OsciUatoria agardhii. Neurotox,icity was usually associated with

Anabaena spp., which produce anatoxin-a (Sivonen et al, 1989a).

Although toxlc straiRs of Aphanizomenon flos-aquae have been
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observed, thls specles is mostly non-toxic (Sivonen et al. 1990).

Hepatoxic peptides are produced by rnany genera, e.g. Anabaen,

Microcystis, Nostoc and many strains of Osci"atoria agardhii

(Sivonen et al. 1990, Sivonen t990).

Toxlc cyanobacterla and drinking water

Various strains of Osciilatoria agardhii occur in many lakes
           ;a,which serve as drinking water supplies (Eriksson et al. 1986,

Lindholrn et al, 1989, Sivonen et al. G990), Several lakes have been

closed fer shorter or longer periods, Special studies have been

made to find treatment procedures to ensure safe drinking water

(Keijola et al, I988, Himberg et al. 1989). The water companies

have also invested much money in improved purification
techniques.

Studies of toxins and their effects

The knowledge concerning toxin analysis and types and structure

of toxins of cyanobacteria occurring in Finnish Iakes has increased

greatly duriBg the 1980s (e.g. Meriluoto & Eriksson 1988, Sivonen

et al. 1989a, Sivonen 1990, Meriluoto et al. 1989, Meriluoto 1990).

There are detailed studies of the effects of toxins at the ceUular

level (Eriksson et al.1989a, Eriksson 1990). There are also studies

which show that peptide hepatotoxins accumulate in the food chain

(Eriksson et a]. 1986, 1989b, Llndholm et al. i989). AIthough there

are some quantitative data coBcerning toxin distribution (Fig. 2),

the knowledge on the dynamics of blooms and toxin production in

nature has not increased very much. We stM know relatively Ilttle

about the overall ecological effects and the fate of toxins in

natural waters.
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Fig. 1. Geographlcat distribvtion ef cyanobaclerlal bleem samples

revceived during a survey condvcted in Finland in 1985 and 19S6,

Type ot toxaclty or non"exiclty ind}cateti by dltlerent syrnbols,

Repfinted, with permission, trom K. Sivonen et al. 1990 'Texic

cyanobacterla (blve-green algae) in Finnish fresh aAd coastal

waters', Hydrobiologia 190, 267-275. Copyright Cluwer

Acadernlc Publishe;s, Be]gium, 1990.
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a and b. Vertical dlstributlon of ¢hlorephyll a and

   egardhii toxin in Lake 6stra Kyrksundet (Aland, SW

 on 13 August and on 27 August t9B7. Reprinted, wlth

   from T. tindholm et al. 1989 'Texia cyanobactetia and

     prebiems - example$ ffom a eulrophic Iake ofi

SVV FifiIand`. Water Research 23, 4Sl-486. Copyright

                   tg89.
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Toxic cyanobacteria in the Baltic Sea

The Baltic Sea is a strongly stratlfied bracki$h inland sea where

blooms of cyanobacteria often occur in high summer, The dominant

species are Nodu/aria spumigena, Anabaena iemmermannii and

Aphanizomenon f/os-aquae. Toxicity of blooms in the Baltic Sea is

usually linked to Noduiaria, which produces a hepatotoxic

pentapeptide called nodularin (Eriksson et al. 1988, Sivonen et al,

1989b). Several,cases of mortality among dogs due to ingestion of

toxic Nodularia･have been reported (references in Erlksson et al.

1988).

Increa$ed eutrophication of lakes and coastal waters also lead to

an increased risks for problems caeised by blooms of toxic

cyanobacteria. Thus, it is essential to be aware of the ri$ks and to

develop monitoring prograras, especially for important water

supplies.
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