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ECOLOGICAL AND MORPHOLOGICAL FEATURES OF THE BIVALVE ASTARTE BOREALIS 
(SCHUlVIACHER, 1817) IN THE BALTIC SEA NEAR l1'S GEOGRAPHICAL RANGE 
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Sallie Sea Research !11stir11re. Seestr. 15, D-181 !9 l?ostock. Gen11a11y 

A BSTRACT During l999 and 2000 n1a.cr0Loobenlhos survey> were made in the f\1lecklenburg Bighl (we>tern Baltic Sea). ln total I 16 
station'> were investigated between f\1Jarch and September. AsTc1r1e boreoli.> 'howcd a wide distnbuuon at depth~ between 12 and '.!6.5 
m. IVlean abundance at these depths was 47 ind./1111 wi th a biomass (AFD\VJ of0.5 g/m ~. Ma~imum densities oh;erveJ at tl1e~e depth> 
were 541 ind./m2 and l6 g/111~. re~pectively. In comparison to a data ~et of the 1960'. a decrea,ed A. boreali.1 population was found. 
A. borealis ranged from 1.2 to 28.7 rn1n in shell length. l\1os1 r78% l individuals 111 the population measured < 10-mm shell leng1h. 
indicating Mrong recn1itment in the Bigh1 during recent years. Larger .,izc classes (>20 mm) were ob;erved unly ~puratli call y and in 
low numbers. Shell length to we1 weight and ash free dry weight correlm1011' are given. tvlean we1 meat yie ld was 14.5%. The ind1v1dual 
ash free dry weight decreased with increasing :.hell leng1h from 9.1 o/c ( <5 n1m) LO 5.6o/r (>25 n1m) with a mean va lue of 7.4%. All re~uhs 
were compared wilh data from popula1ions in Russ iai1 Arctic and aujacen1 waters. 
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INTRODUCTION 

The bi valve, Asiarie borealis. is an arctic-boreal :,pecies that 
occurs in Arctic. No11h Atlantic and adjacent waters (Zettler 200 I). 
Son1e data are known fron1 the North Pacific waters such a; Japan, 
Sea of Ochotsk. Behring Street. B ritish Colun1bia and at the Aleu­
tian l slands (e.g .. Coan et al. 2000: Higo er al. 1999: Skarlato 
1981 ). A. borealis rind its n1ost extensive distribution in Arctic 
waters of Russia (e.g .. Anlipova 1978: Filatova 1957: Gagaev 
1989: Mat veeva L 977 ). It extends fron1 the Barents Sea. via Kara 
and Laptev Sea to Chukchi Sea and lo areas or northern Alaska. 
Greenland (Ockehnann 1958) and Spitzbergen (Hagg 1904). Al 
the Grand Banks off Ne\vfoundland. it reaches high abundance in 
sandy bo1ton1s around 130 1n depth (Prena et al. 1999). In Europe 
this bi valve extends fro1n Iceland (Thorarinsdouir 1997) and off 
Faeroes and Non.vay (Brauegan & Holthe 1997) to the northern 
Nortl1 Sea (Johansen 19 l 6) via .K attegal (Rasmussen 1973) into the 
western Baltic Sea and reaches there. its easte111 lin1il of distribu­
tion in the Bornholm basin (see Fig. I ) (Demel & Mulick.i 195-1: 
von OerLLen & Schulz 1973 ). T hus. the Bal tic population repre­
sents the 1nost southern occutTence. an outpost of 1he niainly arctic 
area of distribution. The largest populations in the Balic are found 
in the K iel and Mecklenburg Bights in depths below 15 111 (Kii­
hhnorgen-Hille 1963; Schulz 1969; Zettler el al. 2000). A. borealis 
is among the longest living species in the Balt ic and is an impor­
tant indicator o f environ1nental condi tions. Beside salinity and 
edin1enl s1ruc1ure. oxygen concentration has a strong influence on 

the con1position of Baltic Sea fauna and flora. Although A. borea­
lis is highly res istant to oxygen depletion (von Oenzen 1973: 
Oeschger 1990) frequent and long lasting periods of anoxic con­
ditions final ly di1ninish or ki ll the species. This has resulted in a 
severe decrease of the Baltic Sea population or A. borealis duiing 
recent decades in the deeper pans of the Meck.Jen burg Bight (Gos­
selck et al. 1987: Schulz 1968). 

Inforn1ation on the population biology and morphological fea­
tures (growth, age, size) or th is species is lin1ited. So1ne investi­
gations on production, growth. population size. and n1orphological 
features were cariied out in Russian A rctic \ \Taters (Antipova 
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1978; Gagae\' I 989: ivlat veeva 1977). Within the fra1ne\vork of an 
autecological analysis or glacial relict species in the Bal tic Sea. 
investigations on the reproduction of 1\. horealis were canied out 
in addi tion to experin1ents concerning its re~ istance and n1etabolic 
adaptations (von Oenz;en 1972, 1973: von Oenzen & Schulz 
1973). Schaerer et al. ( 1985) studied bion1erric fe:nures of A. ho­
realis in Kiel Bight. the 1vesternn1ost pan of the Baltic Sea. They 
investigated several re I al ionship' between shell length and u1eight 
and iheir applicabili ty for taxonomical distinguishing of species or 
the genus Astarre. 

The purpose of this study was to i nves1iga1e the distribution, 
frequency and bion1ass of A. borealis in Mecklenburg Bight as the 
first extensive ~tudy on 1he populai ion characteristics of this in1-
ponant indicator specie.-, near its geographical range. A fu11her ai1n 
\vai. to con1pare these results \Vith exist ing data of the 1960s co1n­
pi led by Schulz ( 1969). Fron1 one n1onitoring station (stn. 018), \ve 
have a long tin1e data set to sho1v the developrnenr of A. borealis 

\Vithi n the last decades. 

Area of lt11·es1igatio11 

The Mecklenburg Bight is pan of the Bel t Sea and belongs Lo 
the transition area between North Sea and Baltic Sea (Fig. I and 
Fig. 2). l e is connected \vith Kiel Bight via Fehma111belt and \Vith 
Kauegat via the Belts. To Lhe East, the Kndet Trench crossing the 
Darsser Rise connects it 1vi1h the Baltic proper. 

During 1999 and 2000 macrozoobenlhos surveys \Vere 1nade in 
the Mecklenburg Bight. In total 116 ~tation~ \Vere .-,an1pled be­
t\veen 1\1.arch and Septen1ber (Fig. 2). Station depth ranged from 5 
to 29.6 111. The sedin1ent varied fro1n line sand al the shallo\vest 
sta tions to sand 1nixed 1vith silt and c lay at ihe deepest stations. 
Sedin1en1 characteristics and current data for the area have been 
published by Lange et al. ( 1991 ). 

l\1ATERIALS A~D l\1ETHODS 

Profi les of salinity \Vere recorded throughout the water colu111n 
using a CTD (conducti vity/te111perature/depth probe) syste1n. 
Sa1nples for bouoin 1vater oxygen 1vere taken " ' ith a 5-1 1vater 
sampler (1noun1e.d on the CTD) al 0.5 ni above the bouon1 and 
oxygen levels determined by Winkler titration. Benthic sru11ples 
1vere taken \Vilh a 0 . 1 n11 Van Veen grab. Due LO sedi111enl con­
ditions. grabs of different weights \Vere used. Three replicates of 
















