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Abstract
Mesozooplankton production was estimated by using a new sampling technique and two alternative
calculation methods. In essence, production estimates are based on significantly higher abundances. The
contribution of juvenile stages to copepod and fish dynamics was generally low, so that the Omission
of juvenile stages in budgets will result in a small error. The situations reported in this study present a
unique food web Szenario, which in detail, however, was strongly dependent on methodology. Furthermore. relations between trophic levels were considered with respect to vertical distribution.

1. Introduction
This article presents an estimate of the seasonal Status of mesozooplankton production in
an area of the Baltic Proper. In contrast to LINDAHL (1977) spatial (i.e. vertical) variability
of the mesozooplankton biomass is considered. The production estimates presented are based
on studies of vertical distribution by DAHMEN (1995).
The chosen site is of particular significance for Baltic cod (Gadus morhua callarias) especially in recent years. Because of the bad oxygen conditions in the Gdansk deep, the Slupsk
furrow and the Gotland Basin, the Bornholm deep became the only spawning ground for the
eastern Baltic cod (PLIKSHS et al., 1993). A strong decrease in the reproductive success of
cod since 1980 led to a stock decline to 10% of the original size, accompanied by a corresponding decrease of catches since 1983 (HELCOM, 1996; KöSTER, 1994). This led to a case
study on the recruitment of cod in the central Baltic since 1987. A number of fishery studies already exist concerning the distribution of cod eggs and larvae and the egg mortality
(for example GRöNKJ/ER and WIELAND, 1997; LENZ et al., 1995; WIELAND, 1995). Further-

more the predation on juvenile stages by potential spawn predators (KöSTER, 1994; KöSTER
and SCHNACK, 1994) has been investigated.
Consideration of the vertical distribution and feeding ecology of cod larvae raises the question, whether there is enough food for them. The presented investigation was intended to
complement the fishery study in this respect. On the other hand estimates from fixed samples from the fishery cruises and from further data sources are used to create a szenario as
complete as possible with regard to the Zooplankton. From the point of view of zooplanktologists the question is, whether the mesozooplankton dynamics is determined by predators
or by primary production in the situations studied and whether the answer is strongly dependent on methodological Variation.
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2. Methods
2.1. Sampling

Tests

The net introduced for this study had never been used before and needed to be tested. It was a small
47 tim auxiliary net with an opening diameter of 4 cm. which was hanging in the center of the opening
of a 335 tim net with an opening diameter of 1 nr. This kind of net construction is especially exposed
to the danger of net avoidance because the great pressure wave caused by the great net is also preceeding the opening of the small net. Additionally, the towing speed was 3 kn. The abundances of both
nets were counted.
A further comparison was carried out with 30-1 Niskin samplers. Five sampling stations were distributed equally over the towing distance of about 280 m of the horizontal net to obtain the overlapping
of the water volumes sampled by the two techniques. The individual numbers of the sampling stations
were averaged. Copepods of different size classes were counted.

2.2.

Zooplankton

The sampling stations (21 and D) in the Bornholm Basin (1CES subdivision 25) lie just north of the
Polish fishery zone (Fig. 1) at a water depth of nearly 90 m. The mesozooplankton sampling was carried out using 47 Lim horizontal nets and was carried out on fishery surveys, so that only three sampling
dates, each in a different year and season, could be analyzed. These observations may be seen as snapshots and not necessarily as representative for a season. Therefore they will not be extrapolated to construct an annual cycle. For more details see DAHMEN (1995).
The potential copepod production was calculated using a holistic approach (HUNTLEY and LOPEZ,
1992; HUNTLEY, 1996) and additionally by summarizing the production values of Single species and
their developmental stages (EDMONDSON and WINBERG, 1971).
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Investigation area - Bornholm Basin in the southern Baltic Proper.
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Table 1. C/Chl a values determined from BMP data.
month

C/Chl a

26th July
12th Aug.
[3Ist Oct.
4th Nov.

1991
1992
1988
1992

94.8
46.8
6.3]
29.9

P = B • g, where g = 0.0445 • e ( u ' I T

(HUNTLEY and LOPEZ, 1992)

P = daily potential copepod production, B = biomass per area, g = weight specific growth rate per day,
T = temperature in the respective depth.
P = Ni • Aw/D,

(EDMONDSON and WINBERG, 1971)

N| = individual number of stage i, Aw; = weight increase of stage i, D{ = development time of stage i in
days, i = {NI-VI, CI-V, females).
The production of cladocerans was calculated with an equation derived for Bosmina coregoni (KANKAALA et al, 1984). For appendicularians a P/B value of 0.27 d_l (rounded) for Fritillaria pellucida at
13.5°C (FENAUX, 1976) was adapted to other temperatures with a Q, 0 value of 2 (IKEDA, 1985). The
production was calculated for each depth seperately according to the Variation of T, D ; or P/B respectively with depth and integrated over the water column.
The consumption of copepods was determined by gross growth efficiency K, = 0.245, an average of
a number of literature values with a Standard deviation = 0.071. A value for Fritillaria has not been
given so far, but according to BRAFIELD and LLEWELLYN (1982) a higher value than 0.3 is not a realistic assumption. The consumption of cladocerans was negligible because of their low abundances at the
sampling dates.
The food demand for basic metabolism is given by respiration. The amount of excretion is not marked
compared with respiration (OMORI and IKEDA, 1984). The respiration was calculated according to IKEDA
(1985) with a respiratory quotient of 0.85.
In R = a„ + a, • In X, + a2 • X 2 , where R in [d 0 2 Ind."1 h"1

(IKEDA, 1985)

a, = regression coefficients (a„ = 0.5254, a, = 0.8354, a2 = 0.0601), X, = individual weight in mg C,
X2 = temperature in °C.

2.3.

Phytoplankton

The phytoplankton biomass in April 1992 was determined in the Baltic Monitoring Programme
(BMP) using the Utermöhl technique. For July 1991 and October 1988 Chlorophyll a concentrations
(DAHMEN, 1997 a) were converted to biomasses. The C/Chl a ratios of various years calculated from
corresponding BMP data (Table 1) proved to be very different both in summer and in autumn, so that
for each season two C/Chl a ratios were used resulting in two alternative phytoplankton biomasses
(Table 6). The C/Chl a value calculated for October 1988 was considered unrealistic according to
MEYERHöFER (1994).

2.4.

Evaluation

of Fishery

Data

Biomass and production of herring and sprat older than 12 months were calculated from numbers
and individual weights (KöSTER, unpubl., taken from DAHMEN, 1995). The production was calculated
by the increment summation method, such as applied by THUROW (1984). Biomass and production of
the larvae of cod and sprat resulted from individual numbers from ZUZARTE (unpubl.) and GRONKJ/ER
(unpubl.). which refer to the same nets, in which the 47 u,m inserts for this study were hung. The daily
potential production was obtained by the specific growth rate (SGR) given by MUNK (1993) for sprat
and by FOLKVORD et al. (1994) and GAMBLE and HOUDE (1984) for cod.

