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In the northern Baltic proper, the mysid shrimp Mysis mixta has a one year life cycle. The
young are released in early spring and grow from about 4 mm in May to 15-20 mm in
December, when they are mature. The abundance in 25-40 m deep coastal waters is
between 20 and 100 ind./m?, although sometimes over 200 ind./m? has been recorded.
The mysid undertake nocturnal vertical migrations, from the bottoms where they are
found during the day, and up in the pelagic zone at night, however avoiding light
intensities above 10~ lux. The diet of M. mixta is dominated by zooplankton, mainly
copepods, and together with fish they probably contribute to the autumn decline in the

abundance of zooplankton.

1. Introduction

The introduction of the freshwater mysid shrimp
Moysis relicta Lovén into lakes has in some cases
caused dramatic changes in both zooplankton
species composition and in the relative abun-
dances of the different fish species present (e.g.
Goldman et al. 1979, Kinsten & Olsen 1982,
Lasenby et al. 1986). There is also increasing
evidence for the importance of mysids as zoo-
plankton predators in estuaries (Fulton 1983,
Siegfried & Kopache 1980). Mysids must be
abundant in the Baltic since they are major forage
species of herring and smelt (Aneer 1975, Cortés

1988). It is therefore likely that mysids are im-
portant zooplankton predators in the Baltic Sea
too.

We have been studying mysids in a coastal
area of the northern Baltic proper since 1983. The
study area, located 100 km south of Stockholm
(58°50'N, 17°40’"W), includes a bay influenced by
nutrient discharge from a sewage treatment plant
and areference area notdirectly influenced by this
discharge. Chemical and physical parameters,
primary production, and zooplankton abundances
are being measured in the study area in conjunc-
tion with other projects at the Askd Laboratory,
University of Stockholm. In this short review. we



summarize our results to date concerning the
ecology of the dominant mysid, Mysis mixta
Lilljeborg, in this area.

2. Life history, abundance and vertical
migration

In our area M. mixta has a one year life cycle
(Rudstam et al. 1986). Young are released in the
early spring. 70% of the females caught at the end
of April, 1985, had released their young. The
juveniles grow through the summer and mature at
the beginning of December. Males do not survive
the winter and probably die shortly after copula-
tion. The seasonal growth pattern was similar in
the years 1983 to 1987 (Fig. 1).

Mysids were the dominating organisms in
night-time Bongo net samples (collected from a
depth of 25-40 m, 300 um mesh, Rudstam et al.
1986, 1989, Hansson et al. 1990a) and often con-
stituted over 90% of the animals caught (exclud-
ing copepods and cladocerans). M. mixta was the
most common species throughout the year but
small Neomysis integer (Leach) were abundant in
the summer and early autumn. M. relicta was
present in smaller numbers, primarily in the inner
part of the bay where salinities are slightly lower

260 Rudstam & Hansson: Mysis mixta in the Baltic + ANN. ZOOL. FENNICI Vol. 27
25
Adults v Z 52
x v
20 v
v " § * X
- v &
— ¥ a v ; v "
£ 154 =i 5
£ S
= XV *
b4 3 ¥ Juveniles
S 10 A X
— X
¥ O 1983
X
x 1984
51 %
¥ v 1985
) Fig. 1. Total length (tip of
* 1986-87 rostrum to tip of telson) of
0 T T T T T T T M. mixta caught in 1983
M J J A S o N D to 1987 at different sta-
Month

tions.

(0.05%) than in the outer areas. The abundance of
M. mixta ranged between 20 and 100 ind/m? in the
summer and autumn, although we have some-
times obtained abundances of over 200 ind/m?
(Fig. 2). Comparable densities are found in other
parts of the Baltic (Kotta & Simm 1979, Salemaa
etal. 1986). Lower abundances in the open water
were obtained in the winter and early spring
(probably due to low food availability in the water
column), as well as in the summer when light
nights inhibit vertical migration (Rudstam et al.
1989).

The nutrient enriched bay has greater spring
diatom blooms (which should enhance survival of
newly released mysids) and higher zooplankton
abundances than the reference area. We therefore
expected to find increased abundances of M. mixta
in the nutrient enriched bay compared to the
reference area. Though larger abundances of M.
mixta were found in the bay in 1983 and 1984, this
was not the case in 1985 and 1986 (Hansson et al.
1990a, Rudstam et al. 1986, 1989). Thus, we did
not find any clear relationship between mysid
abundance and nutrient enrichment.

M. mixta undertake nocturnal vertical migra-
tions into the water column (Hansson et al. 1990a,
Rudstam et al. 1989). The upper limit of this
ascent varied with season. Changing light levels



ACTA ZOOL. FENNICA Vol. 190 * Rudstam & Hansson: Mysis mixta in the Baltic

261

200 ra
34 m} Station 1
X Bay

1501 x

~N

=

~

Re)

E=

» 100 + a

o

C

O

'g o o
Fig. 2. Abundances of é ) =
M. mixtain the water col- 50 + o o
umn from 1983 to 1985.
Mysids were sampled « X X oxX
with Bongo nets at night . X x
in the nutrient enriched - = o
bay (Bay, stations 2-5) o ¥, Q]QQ
andinthereference area 1983 ]Y984 85
(station 1). edr

were sufficient to explain these differences as the
mysids avoided light levels above 10~ lux from
early summer to late autumn. Compared to light
levels, water temperature was a poor predictor of
the upper limit of mysid ascent.

We also found high densities of M. mixta at the
bottom during the night (Rudstam et al. 1989). We
donot know whether these mysids move back and
forth between the bottom and the water column
during the night or if part of the population re-
mains close to the bottom both day and night. In
any case, the occurrence of these benthic indi-
viduals at night complicates attempts to quantify
mysid abundances since we have to rely on results
from two different sampling gears.

3. Diet and effects on zooplankton

The freshwater M. relicta is an opportunistic
omnivore capable of utilizing zooplankton, phy-
toplankton, detritus and benthos (Grossnickle
1982). There is little comparable literature data on
the diet of M. mixta. We found open water zo-
oplankton (primarily copepods and cladocerans)
to be the dominating food item by weight
(90-100%) in M. mixta larger than 7 mm, al-
though phytoplankton, detritus and benthic cope-

pods were present in small amounts (Hansson et
al. 1990a, Rudstam et al. 1989). This was true
whether the animals were caught at the bottom in
the evening, at the bottom at night, or in the water
column at night. Gut fluorescence from animals
caught in August showed small amounts of chlo-
rophyll-a compared to primarily herbivorous
zooplankton. Herbivory could still be important
for the newly released individuals as we did not
find zooplankton remains in 3—4 mm long juve-
niles caught in April, 1985. In laboratory experi-
ments using 1-3 L aquaria, Wennberg (1987)
found that juvenile M. mixta ingested more algae
(the diatom Sceletonema costatum) than adults,
but the predation rates were not affected by the
presence of algae (experiments with juvenile M.
mixta and the rotifer Synchaeta sp. as prey).

We used the observed growth rates in 1983 to
1985 to calculate consumption rates using a bio-
energetic model structured after the model pre-
sented by Kitchell et al. (1977) (Rudstam 1988,
1989). Consumption rates increased with increas-
ing food availability (biomass of cladocerans and
copepods) which show that M. mixta is food
limited in this part of the Baltic (Hansson et al.
1990b).

Our initial analysis indicated that M. mixta
may consume between 20 and 50% of the zoo-



262

plankton production in this area on an annual ba-
sis (Rudstam et al. 1986). Calculations based on
data from 1983 (Hansson et al. unpubl.), 1984
(Rudstam et al. 1986) and 1985 (Rudstam et al.
1988) show that M. mixta consumed a larger
proportion of the zooplankton production in the
reference area than in the nutrient enriched bay.
Mysid annual consumption of zooplankton in
1985 equalled that of fish in the reference area
and was about half that of fish in the bay. Mysids
and clupeid fish together consumed the whole
annual zooplankton production both in the bay
and in the reference area in 1985 (Rudstam et al.
1988).

Predation by mysids varied with season (data
from 1985, Rudstam et al. 1988). Predation pres-
sure was low during early summer because light
nights inhibited mysid vertical migration. As the
nights became darker and longer in late summer,
we found more mysids in the water column and
predation pressure increased. Clupeid fish (her-
ring and sprat), the other major zooplanktivores in
this area, also exhibited an increase in predation
rates in late summer. This resulted in low total
rates of zooplanktivory during the early summer
build-up phase of the zooplankton populations
(when estimated consumption was lower than
estimated production) and high rates during the
autumn decline (when consumption was higher
than production).

M. mixta was a selective zooplanktivore and
preferred the copepod Eurytemora affinis hirun-
doides (Nordquist) and cladocerans over the other
common copepod species (Acartia sp.) (Hansson
etal. 1990a, Rudstametal. 1988). Young clupeids
had similar prey preferences. Since we observed
higher annual zooplankton consumption (by both
mysids and fish) in the nutrient enriched bay
compared to the reference area, we expected the
relative proportion of the selected zooplankton
species would decrease in the bay. However, the
proportion of these species increased. Hence, the
differences in zooplankton species composition
between the nutrient enriched bay and the refer-
ence area appear to be determined by other factors
early in the season when predation rates are low,
whereas the autumn decline in abundances of all
zooplankton and the faster decline of cladocerans
compared to copepods may be caused by in-
creased predation from mysids and fish in late
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summerand autumn (Rudstamet al. 1988, Hansson
et al. 1990a).

4. Final remarks

Our results show that M. mixta is one of the major
zooplanktivores in coastal areas of the northern
Baltic proper. It is also an important prey species
for herring, the other major zooplanktivore in this
area. M. mixta then is both a potential competitor
to young herring and amajor prey of older herring.
The predator-prey interactions affecting the struc-
ture of the pelagic community in the Baltic are
therefore complex and several concepts currently
popular in community ecology, such as indirect
interactions (Kerfoot & Sih 1987), life history
omnivory (Werner & Gilliam 1984, Sprules &
Bowerman 1988), and interactions in size struc-
tured populations (Persson & Ebenman 1989),
have to be invoked to understand these interac-
tions. Further studies on the glacial relict M. mixta
in the Baltic will therefore increase our under-
standing of both the Baltic ecosystem and of
processes important for the structure of aquatic
communities in general.
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