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Figure 5.14
Long-term changes in
annual mesozooplank-
ton abundance in the
southern pert of the
Baftic Proper.

layer. The opposite tendency s clearly visible for
other calanoids and for less abundant cladocerans.
The waters of the northern part of the Eastern Got-
land Sea differ in origin and hence contain species
indicative of various water masses. Besides com-
mon forms, representatives of the fresh-brackish-
water assemblage such as Limnocalonus macrurus
and Kergtello quadrata and of the marine group
such as 0. similis and Paracalanus parvus are also
present,

Interregional comparison. In the southern part of
the Baltic Proper (Arkona, Bornholm, Gdansk and
Gotland Seas) a clear trend towards decreasing
annual mean abundance and biomass of mesozoo-
plankton was seen during the assessment period
{Figure 5.13, Figure 5.14). In 1998, mesozooplank-
ton hiomass was three times lower than in 1994.
In June 1998, mean mesozooplankton abun-

dance and biomass varied from 3,948 ind./m3 {111
mg/m?) in the Bornholm Sea to 13,186 ind./m?
(371 mg/m3) in the Arkona Sea. Maximum total
abundance in the water column ranged from 343 to
1,144 000 ind./m3, productivity being highest in
the Arkona Sea. Mesozooplankton was less abun-
dant in the Gotland, Gdansk and Bornholm Seas,
but the differences were not large - 3-fold at max-
imum,

Changes in the community. Zooplankton species
composition in the southern part of the Baltic
Froper has not changed significantly compared to
the previous assessment periods (1979-93) (Wols-
ka-Pys and (iszewska, 1991; HELCOM, 1996;
Ciszewska 1990).

However, there have been clear quantitative
changes in the abundance of some copepod popu-
lations during the last two decades. Although A,
minutus elongatus was markedly dominant from
1979 to 1988, it is decreasing in abundance in the
southern parts of the sea. In the subsequent five-
year period it was partly replaced by crustaceans
with a higher tolerance to temperature and salinity
changes, e.q. T. {ongicornis and A, fifitosa (Wolska-
Pys. 1994). A small increase of Pseudacalanus pop-
ulation between 1995 and 1997 is probably
attributable to improvement in hydrological condi-
tions in the deep waters due to inflows from the
North Sea in 1993 and 1994,

The increase in copepod biodiversity in the
southern part of the Baltic Proper could be related
to the occurrence of the new species Acortio tonsa
from 1996 to 1998, The large calanoids Limno-
catanus grimaldit were also noted in the waters in
1995 after a long-term absence (Wolska-Pys,
1996). The continuous increase of the population
of halephilous 0. similis in the deep waters of
Gdansk Basin over the last five years is alsc impor-
tant. The increase in Copepoda biodiversity was
directly related to the reduction in the number of
Cladocera species, which has decreased in the
southern Baltic over the last five years from 4-5
{in 1994-96) toa 1-3 (1997 and 1998) depending
on the region. This decrease was especially notable
in the Gotland Sea and in the Bornholm Sea.

In addition to the interregional difference in
abundance and species composition, marked inter-
annual variation in average abundance of mesozoo-
plankton was also noted within regions {Figure
5.14).

5.1.4. Benthic conditions
Macrozoohenthos

8y: H. Cederwall, V. Dizialis, A, Laine, A. Osowiecki, M. Zettler

Arkona Basin. Due to its proximity to the Danish
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Straits the fauna of the Arkona Basin is very much
influenced by minor inflows from the Kattegat,
which often take place several times a year.
Depending on the time of year and the conditions
in the Kattegat, these inflows bring different kinds
of pelagic larvae that settle in the Arkona Basin.
The fauna in the deeper areas of the basin 15 there-
fore very variable, species turning up one year and
then disappearing one or two years later to be
replaced by other species.

At station BMP K& (48 m) in the eastern part of
the basin, the fauna increased in species richness
and abundance as well as in biomass during the
early 1990s. In the mid 1990s the fauna declined,
but in 1997 increased strongly again following
mote than a year without any episodes of low oxy-
gen {Figure 5.15), species number and abundance
reaching the highest levels since 1982. Because of
the low number of bivalves, the increase in
hiomass was less dramatic.

At this station the fauna has changed markedly
since the early 1980s, at which time bivalves
accounted for nearly 100% of the biomass (HEL-
COM, 1990). During the 1990s they often account-
ed for 50% or less of the biomass, and sometimes
for only a few percent.

The change from a bivalve-dominated to a
worm-dominated community is a response to dete-
rorating oxygen conditions in the deep area of the
Arkona Basin.

The changes recorded at station BMP K4 during
the 1990s are supported by results from national
Swedish monitoring stations in the central part of
the Arkona Basin (Cederwall and $joberg, 1995).

In the southern Arkcna Basin (station BMP K3;
31 m) macrozoobenthes abundance, biomass and
species richness increased until 1995. Whereas
abundance only reached about 7,000 ind./mz2 in
1993, it increased to about 12,000 ind./m? in
1945, The dominant members of the community
were the Polychaeta Pygospio elegans, the bivalve
Macoma bafthica and the crustacean Diastylis
rathkei,

In 1997 the fauna declined, with abundance
only reaching 5,000 ind./m2 and only 11 species
being present. In 1998, colonization occurred and
spacies number increased again to 25.

Bornholm Basin. In the deepest part of the Born-
holm Basin, new recruitment of fauna occurred as a
consequence of water inflow from the Kattegat in
1993-94, This is exemplified by the findings at
station BMP K2 (90 m, Figure 5.18). Species num-
ber, abundance and bhiomass increased, mainly due
to settlement of polychaetes, of which several
species had not been found there in over 12 years.
A single specimen of 0. rathkei and one small spec-
imen of Astarte sp. were also found.
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After 1994 the macrozocbenthos became suc-
cessively impoverished, and by 1996 no animals
were prasent. In 1997, recruitment of two poly-
chaste species (Hormathoe sarsi and Scoloplos
armiger) occurred. Two species were also detected
in 1998 (surprisingly though the crustacean D.
rathkei and the hivalve Astarte boreatis), but in
very low numbers.

In the shallower (70-80 m) northern part of the
basin at Hano Bay, polychaete recruitment
occurred in 1994 followed by faunal decline in
1995 and an absence of fauna in 1996. In 1997, a
few specimens of #. sarsi were found at a depth of
80 m, but no fauna was present at 70 m. In 1998,
both depths were devoid of fauna. At a depth of

Figure 5.15

Variation in total
macrozoobenthos abun-
dance ond species nam-
ber in the Arkona Basin
(BMP K4).
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50-55 m the macrozoohenthos was nermally rich
during the whole assessment petiod.

At three Polish coastal stations - BMP K12 (19
m), BMP K13 (34 m) and BMP K14 (13 m) - the
number of taxa was lower during the period
1994-98 than during the period 1989-93. At all
stations the biomass was dominated by molluscs.
At station BMP K14 located in the Pomeranian
Bight, total hiomass exhibited a negative trend
during the 1980s, while no trend was detected dur-
ing the 1990s. At station BMP K13, total biomass
tended to decrease during the 1990s. At station
BMP K12, no biomass trend is detectable, although

Figure 5.16

Varfatien i macro-
zoobenthos abundance
and species number in
the Barnholm Deep
(BMP K2).
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Variation in macro-
zoobenthos biomass
and taxonomic compo-
sition in the Gdansk

Deep (BMP L1). O indi-

cates that no fauna
was found. The figures
above the horizontal
bars are the mean val-
ues for the period in

question.

Figure 5.18

Variation in macro-
zoobenthos abundance
and species number in
the southern part of
the Eastern Gotland
Basin (BMP K1).

total biomass was lower in the 1990s than in the
1980s.

A new polychaete species of North American
origin, Marenzelleria viridis, which appeared in Pol-
ish waters during the second half of the 1980s
(Gruszka, 1991), was found at stations BMP K12
and BMP K14 for the first time in 1994-95. The
biomass of the species increased between 1994
and 1998.

Gdansk Basin. On the bottom of the Gdansk Deep,
periods lacking in benthic fauna alternate with
periods with a species-poor fauna of low abun-
dance. The macrofauna recolonizes irregularly due
to inputs of denser, oxygen-rich water originating
from the North Sea (HELCOM, 1996).

Macrozoobenthos investigations have been car-
ried out in the Gdansk Deep (station BMP L1; 108
m) since 1979. During this time, macrozoobenthos
was absent on ten sampling occasions (Figure
5.17). Over the period 1994-98, macrozoobenthos
was only present in 1995 and consisted of small
numbers of two species of polychaetes, H. sarsi
and S. armiger, and one crustacean Pontoporeia
femorata.

At station BMP K11 (19 m) in the coastal area
near Zarnowiec, the total number of species pre-
sent was higher in 1994-98 than in 1989-93. Mol-
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luscs dominated the total biomass. The species
present in the greatest biomass were Cardium glau-
cum until 1991 and M. balthica from 1992 onwards.
The shift in mollusc domination was very marked.

The biomass of all the macrozoobenthos phyla,
with the exception of polychaetes, whose biomass
oscillated irregularly, exhibited a significant
decreasing trend.

The Gulf of Gdansk is far more eutrophic than
other shallow areas in the open Polish coastal zone
(Dubrawski et al., 1998; Kruk-Dowgiallo and
Dubrawski, 1998). At station BMP K10 (36 m) the
number of taxa was approximately the same during
1994-98 as during 1982-93.

This station exhibited the greatest taxonomic
diversity of the Polish coastal stations and the
highest average biomass, which was strongly domi-
nated by molluscs. Biomass increased at this sta-
tion during the 1990s, with the highest values in
1995 and 1997. Between 1997 and 1998, however,
the biomass declined considerably.

Eastern Gotland Basin. At station BMP K1 (90 m)
in the southern part of the Eastern Gotland Basin,
the effect of the 1993-94 inflow of water was only
detected in 1995 when the marine species D.
rathkei and S. armiger were found for the first time
in many years, although only in low numbers. The
species typical for the central and northern Baltic
Proper (P. femorata and M. balthica) remained
dominant, though. Abundance and biomass
increased from 1994 onwards (Figure 5.18), peak-
ing in 1997 at the highest values ever recorded.

At station BMP J2 (47 m) off the Lithuanian
coast, biomass and abundance are mainly account-
ed for by M. balthica. Total biomass increased from
1981 until 1991, but has since decreased (Figure
5.19). After a period of increase during the period
1981-87, total abundance has been decreasing.
Moreover, the number of species has been decreas-
ing slightly since 1989.

Biomass and abundance of the crustacean Mono-
poreia affinis have fluctuated strongly: After an
increase in the 1980s, the species has decreased
drastically since 1989. Halicryptus spinulosus and
H. sarsi have decreased since 1987 and M. balthica
has decreased since 1988. All observed decreases
occurred after a period of increase.

The abundance of P. elegans fell to a mean level
after a three-year (1990-92) period of high abun-
dance. No clear trend is evident in the abundance
and biomass of oligochaetes and the crustacean
Saduria entomon.

No occurrences of dead sea bottom were
observed in the Lithuanian national monitoring
region, but samples from station 5C (70 m) usually
contained black mud with a strong smell of hydro-
gen sulphide. Some life was still present, however.
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Plankton sample from
south western Baltic.
Photo: Susanne Busch,
Baltic Sea Research
Institute, Rostock.
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