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Abstract : 

The geographical distribution of the Gulf of Bothnia zooplankton 
species is presented together with observations of abundancies 
and vertical distributions. The historical development of this 
plankton community in the last 70 years is discussed. 

Spring and summer development of the plankton fauna was studied 
in the Bothnian Bay. Compared to in southern parts of the Baltic 
it could be shown that the start of development in spring for 
many species was only moderately later in the Bothnian Bay. The 
period of maximal biomass was in late summer and autumn. 

In a study of horizontal distribution large between-station vari
ations were found. These variations were not random as close 
stations formed homogenous groups. Several cases of patchiness 
were established. Systematically appearing differences in age-
distributions were proposed as a factor in the formation of 
patchiness. 

The selective prédation on zooplankton by Baltic herring was 
studied in the Bothnian Bay. Besides chosing certain species 
herring selects the older and larger stages of these species. 
Egg-bearing Eurytemora females were more heavily preyed upon 
than the males. 

From literature information and own observations it was proposed 
that in sence of production the Bothnian Bay and the Bothnian 
Sea are two very different systems. Climatic effects cause a 
delay of primary production in spring enabling the pelagic con
sumers to develop in phase with the producers in the Bothnian 
Bay. Contrary to systems with a spring peak in phytoplankton 
growth this situation will lead to high pelagial efficiency 
leaving little to feed the benthic communities. 

(Key words: Zooplankton, ecology, the Baltic, selective prédation 
production biology, patchiness). 
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The ecology of the plankton fauna in the Gulf of Bothnia 

Summary; 

Compared to most other marine, brackish or limnic habitats 

of equal size the diversity of the Gulf of Bothnia plankton 

fauna is very low. In the Bothnian Sea eighteen species are 

regularly observed and in the Bothnian Bay the number of 

common species is further reduced to about twelve. In summer 

this fauna is divided by the thermocline into two discrete 

communities (I). The rotatorians Synchata spp, KerateIla 

quadrata platei and K. cochlearis recurvispina together with 

the cladocerans Bosmina coregoni maritima, Evadne nordmanni 

and Pleopsis polyphemoides are mainly found in the warmer 

surface waters. Among the copepods, Eurytemora spp and Acar-

tia spp (in the Bothnian Sea) both belong to this category. 

The pelagic larva of the mussel Macoma baltica may in summer 

be a rather important member of the surface water community. 

Limnocalanus macrur.us. is the only species occurring in reason

ably high numbers below the thermocline in the Bothnian Bay. 

It is still very common in the deep waters of the Bothnian 

Sea, where it is accompanied by Pseudocalanus minutus elongat-

usy. Pleurobrachia pileus and the pelagic larvae of Harmothoe 

sarsi. 

The period of high plankton fauna biomass in the Gulf 

of Bothnia is mainly restricted to late summer and autumn, 

iTuly-October, (I, II) when the species living in the warm sur

face water have their maximal development. The early spring 

and summer development was studied in 1979 at a shallow coast-



al station in the southestern Bothnian Bay. (li) . In late 

winter and spring, when the ice cover was still considerable, 

the totally dominant species was L. macrurus. At the beginn

ing of March there were considerable amounts of young nauplii 

in the catches, indicating reproduction in winter. A second 

spawning period in late August was evident, as the number of 

nauplii once again rose to high levels. 

Synchaeta spp were the first rotatorians to appear in 

spring. Shortly before the ice broke up in the beginning of 

2 May, Synchaeta appeared in densities up to 20000/m . The other 

two dominant rotatorians, Kerateila quadrata platei and K. 

cochlear is recurvispina, started their development in the be

ginning of July. In July the cladocerans also began to increase 

in numbers. Evadne nordmanni was the first to reach it's maxi

mum followed by Pleops i s polyphemo ide s and Bosmina coregoni 

maritima. 

The copepod Eurytemora sp (probably E. affinis Poppe) evi

dently overwinters as late copepodids. The reproduction starts 

in May, when the first nauplii are found, and from the beginn

ing of July numbers increase rapidly. 

In some of these species the time of onset of the spring 

development appears to vary only slightly from the southern 

to the northern parts of the Baltic. Since the photoperiod 

often seems to regulate development and reproduction in north

ern animals, it was believed that the light regime at least 

should be as equally effective as the other climatic factors 

in the control of the spring development of these zooplankton 

species. 



The horizontal patchiness of the epi- and metalimnic zoo-

plankton fauna was studied in an open area in the northern 

Bothnian Sea in 1975 (III). Within the sampling stations vari

ations usually were small and one single sample unit gave a 

reasonably accurate estimate of the station mean for most 

species. The major variations were found between stations 

but these variations were not random as nearby stations form

ed homogenous groups well divided from other station groups. 

Several definite cases of patchiness could be established and 

the patch size appeared to be on the km2 scale. Rather large 

between—station differences in the age distributions of cope-

pods were observed. As these deviations tended to appear in a 

systematic way it was proposed that differences in the posi

tion in the reproductive cycle of plankton animals in sepa

rate water masses were an important factor in the formation 

of horizontal patchiness. 

In paper III the importance of systematically distributed 

and individually selective prédation by planktivorous fishes 

was proposed in the chain of events leading to the formation 

and sustainment of patchiness. Baltic herring, Clupea harengus 

L., is the most common pelagic fish species in most parts of 

the Gulf of Bothnia. In 1975 it's selective feeding on zoo-

plankton was studied in a coastal area in the south-western 

Bothnian Bay. (IV). During spring and in the beginning of 

summer L. macrurus is the main food item. Older stages and 

especially adults were selected. As L. macrurus leaves the 

shallow coastal areas when the surface water gets warmer in 



summer, baltic herring shifts to the smaller sized summer 

plankton animals. The cladocerans B. coregoni maritima and 

E. nordmanni are eaten to some extent but the most important 

prey in summer and autumn is Eurytemora sp. When baltic herr

ing feeds on Eurytemora it almost exclusively selects the 

adults. Females were overrepresented in the stomachs at most 

samplings although the males were more abundant in plankton. 

•Eurytemora females carry their eggs in conspicious egg sacs, 

evidently making them easier to detect and catch and perhaps 

even more desirable than the males. 

Climatic and hydrographie factors apparently divide the 

Gulf of Bothnia into two rather different biological systems 

(V). The yearly primary production has been calculated to be 

_2 about 110 gCm in the northern Bothnian Sea. In the Baltic 

proper, yearly production usually is somewhat larger, about 

-2 . . 150g Cm . The largest difference is found when passing into 

_2 the Bothnian Bay. Assimilation values down to 15-20 gCm 

year-''" have been reported. Moreover, a spring peak in the 

development of phytoplankton seems to be absent in the north

ern parts. The period of ice coverage is comparably more ex

tended in the Bothnian Bay. High amounts of "yellow substan

ces", especially in spring, further help to create an unfavour

able light climate. A thin photic zone in relation to the cir

culation depth appears to inhibit primary production, which 

is concentrated to the summer period with thermally stabilized 

surface waters. 



In relation to primary production the zooplankton bio-

masses (and presumably production) appear to be considerably 

larger in the Bothnian Bay than in the Bothnian Sea and the 

Baltic proper. When the growth of phytoplankton, as in the 

southern parts of the Baltic, begins with a distinct peak 

in early spring, a lot of energy and matter is lost from the 

pelagial since the planktonic herbivores lag behind in their 

development. In the Bothnian Bay, primary production is de

layed, creating a situation where the pelagic producers and 

consumers should be more in phase with each other. Larger 

parts of the organic materials and the assimilated energy 

will be converted and transformed to heat in such a pelagic 

system leaving little to feed the benthos. This is also indi

cated by the comparably very low biomasses of macrobenthic 

animals in the Bothnian Bay. 
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