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Spatia� and temporal variations of juvenile macrofauna on a down
shore transect in Hanö Bight (Southem Baltic) 

Abstract 

L. E. Persson
Dept. of Anima! Ecology, Ecology Building 

Lund, Sweden 

The intention was to study recruitment of benthic macrofauna to an exposed shore. 

Two mesh-sizes (1.0 and 0.5 mm) were used. The additional abundance and biomass in 
the finer sieve show both temporal and spatial variations. Maximum values were found 

in the autumn and at the shallowest station (5 m). The reasons for this are discussed. 

Zusammenfassung 

Räumliche und zeitliche Variationen der juvenilen Makrofauna auf einem Schnitt im 

unteren Küstenbereich der Hanö Bucht (südliche Ostsee) 

Ziel war es, die Neubesiedlung an benthischer Makrofauna an einem exponierten 

Strand zu untersuchen. Zwei Maschenweiten wurden benutzt (1.0 und 0,5 mm). 
Die größere Häufigkeit und Biomasse im feineren Sieb lassen zeitliche und räumliche 

Variationen erkennen. Die höchsten Werte wurden im Herbst und an der flachesten 

Station (5 m) gefunden. Die Ursachen dafür werden diskutiert. 

lntroduction 

Comparisons between quantitative marine benthic studies are difficult for several 
reasons, e.g. 1) the variety of samples used, 2) the different mesh-sizes used in the 
sieving screens and 3) the temporal variations of the fauna. The importance of the 

mesh-size has been dealt with for mud bottoms (REISH, 1959; MclNTYRE, 1961; 
ANKAR, 1976) and mixed mud and sandbottoms (DRISCOLL, 1964). 

Material and methods 

Sampling was performed at 5, 10 and 17 m depth along a transect in the Hanö Bight 
(Southern Baltic) between August 197 4 and September 1976 (for physiochemical 

description see PERSSON, 1976). Sampling was carried out twelve times at varying 

intervals. Ten or twenty samples were taken on each occasion with a 0.1 m2 

Smith-Mclntyre grab. Half of the samples were sieved through both 1.0 and 0.5 mm 

screens, while the other half through a 1.0 mm screen only. The sieve residues were 

preserved in 4 % buffered formal in. 

Results 

The use of a 0.5 mm screen increases the number of macrofauna species found only to 

a small degree. The mean number of species increased only between 0.4 and 1.1 units 

for the three sampling sites. 

The increase in abundance found by using a 0.5 mm screen was very different for the 

three depths. The highest number of juvenile specimens were found at 5 m depth, 
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where the mean increase was 52.0 ± 5.8 % of total abundance 1.0 + 0.5 mm). This was 
due mainly to three species, Macoma ba/thica, Hydrobia u/vae and Bathyporeia pi/osa. 

At 10 m depth the mean increase was 23.6±4.1 %, most of it coming from M. ba/thica, 

H. u/vae and Nereis diversicolor. At 17 m depth only a minor part of total abundance

was found in the 0.5 mm sieve (6.8± 1.3 %). The four species mentioned contributed

with an almost equal number of individuals, (Fig. 1 ).

In a Macoma balthica community containing heavy molluscs only a small amount of

the total biomass came from the 0.5 mm sieve. There were however great differences

between the three depths investigated. The percentage increase was higher for the

lower depths towards the shore. The highest biomass found in the 0.5 mm sieve was

11.96 g/m2 at 5 m and the lowest 0.02 g/m2 at 17 m (both from September 1975)

The variation of the addition of individuals from the 0.5 mm sieve was very small for the
17 m depth and very high for the 5 m depth during the sampling period, (Fig 2). During
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Figure 1 

Mean values of additional abundance ( A.) and biomass (•) in the 0.5 mm sieve per cent of total 
values (1.0 & 0.5 mm) for the three depths. Letters refers to E.G. = Elmgreen & Ganning, M. =

Muus, A. = Ankar, P. = Perssof). 
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the first year the 5 and 10 m depths both exhibited maximum abundance of juveniles in 
the autumn and a minimum abundance in the winter. During the second year the 
values were however influenced by the high number of juveniles settling in the 
summer and autumn 1975, especially at 5 m with a delayed increase at 10 m depth. The 
increase at 17 m depth in spring 1976 was not connected to the 5 and 10 m peaks, as it 
depended on a high number of juveniles from winter-reproducing species (Diasty/is 
rathkei, Pontoporeia affinis). 

As regards the 1.0 mm samples the 10 and 17 m depths showed similar abundance 
except for autumn values in 1976. 
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Additional abundance in the 0.5 mm sieve at the three depths, Aug. 1974-Sept. 1976. A 

sampling time 

Discussion 

The values indicate that the numbers of macrofauna species in Baltic sand bottoms are 
correctly estimated with a 1.0 mm sieve. 
The number of specimens and biomass caught in the finer sieve increases with 
decreasing depth within the interval 5-17 m. SEGERSTRALE (1960) mentioned that the 
number of small Macoma balthica increased in shallow water. The values from other 
investigations inserted in Fig. 1 all show a higher number of juveniles in shallow water. 
The high values of ANKAR (1976) in deeper areas may be explained by the high 
number of juvenile Pontoporeia affinis at this time of the year (June) in this area. 
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The differences, showing higher abundance of juvenile specimens in shallow water 
may have different causes, 1) the species has a non-pelagic development and different 
number of juveniles reflect the numbers of adults or differences in fecundity, 2) the 
differences are due to settling intensity of pelagic larvae, 3) the settling intensity is 
equal in size but mortality of the first benthic stages (not retained by a 0.5 mm sieve) is 
different. 

Of the three main taxa the Amphipoda have a non-pelagic development with brood 
care, and there was good consistency between the number of the dominating species 
Bathyporeia pilosa from the two sieves. This was to some extent also true for the 
Polychaeta, where Nereis diversicolor has a semi-pelagic development, but not for the 
Mollusca which have a pelagic development. 

Many pelagic larvae have the possibility of choosing their substratum and deferring 
metamorphosis until they find it (THORSON, 1966; MUUS, 1973), but it seems difficult to 
believe that they can discriminate between sites with almost the same type of sediment 
and with adult populations of about the same size. 

Different settling intensity can however be of non-active origin induced by direction 
and strength of currents. According to temperature measurements the area seems to 
be influenced by the same watermass, even if there is a tendency for up-welling which 
may cause a transport of larvae towards the shore. 

Different mortality rates for the first benthic stages can be explained by shortage of 
food or heavier predation in deeper areas. The fact that macrobenthic biomass 
becomes somewhat higher with depth along this transect (PERSSON unpubl.) and 
benthic primary production becomes smaller with depth (GARGAS, 1970) points to 
food competition as an explanation for the spatial differences. This effect es reached 
later in shallow water, but in time to almost cancel out the differences before the 
specimens are caught in the 1.0 mm screen. 

The temporal variation in the differences between the two sieves depends on the type 
of community studied. A community dominated by Molluscs ought to have a peak of 
juveniles in autumn (BERG, 1973; JANSSON, 1974), whereas a community from deeper 
areas in the Baltic dominated by Crustacea with winter reproduction (Pontoporeia sp, 

Diasty/is rathkei) has a peak in the spring. 

lt is evident that in studies of Baltic macro-fauna the mesh-size has to be determined 
with regard to the temporal and spatial variations in the sampling area, which in turn 
seems to be highest in shallow water. 
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