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Hemimysis anomala G.O. Sars, originally an endemic Pontocaspian mysid, was found
in late summer 1992 at two localities in the coastal waters of SW Finland. This is the
first observation of the occurrence of this deep sublittoral species in the northern Baltic
Sea. H. anomala occurs swarming in wave-exposed archipelago habitats in the sublittoral
belt of Mytilus and red algae. The swarms avoid direct light, aggregating in rocky
crevices, under stones and in the cavities of the boulder shore to form larger groups in
the daytime; but during the night dispersing in the algal zone, from 2 to 12 m in depth.
Breeding females were found as late as at the end of October and females with fully
developed ovocytes in April, indicating a long summer breeding period compared with
other coastal Mysidacea in the northern Baltic. Because eurytopic crustacean populations
have been introduced since the 50s from Pontocaspian estuaries into the freshwater
reservoirs of the river Dnieper, the Volga and also into the Baltic basin, H. anomala
seems to be a young anthropochorous neoimmigrant distributed via man-made water
routes, instead of being a real glacial relict, not previously observed. The possibility of
abrupt migration in the ballast waters of ships along Volgo-Baltic water routes is not,
however, to be excluded.

1. Introduction

Enclosed continental seas, such as the Baltic, the
Black Sea and the Caspian sea have been isolated
from each other for a long time, although zoo-
geographical connections have been traced back to
the Ice Age (e.g. Bacescu 1966, Banarescu 1991,

Mordukhai-Boltovskoi 1964, 1979). During his-
toric time the physical barriers have been weak-
ened due to man’s activities. In recent years dis-
cussions have been carried out concerning the eco-
logical effects of species accidentally introduced
into semienclosed brackish seas and other waters
(Por 1978, Leppikoski 1984, 1991, Carlton 1989).
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Many species of Caspian fauna have extended
their distribution into European fresh waters
(Bacescu 1966). At least nine Caspian species
are known in the Baltic Sea basin which is adja-
cent to and communicating with the Pontoazov
basin at several localities. Cordylophora caspia
(Hydrozoa), Theodoxus fluviatilis and Dreissena
polymorpha (Mollusca), Corophium curvispinum
(Amphipoda) are early Pontocaspian immigrants.
Because of introductions into the River Niemen
and into the River Daugava, new neoimmigrat
gammarids and mysids are expected to penetrate
the Baltic Sea from Kursky Bay and the Gulf of
Riga (Mordukhai-Boltovskoi 1964, 1979). Other
crustaceans which do not breed in the Baltic
(Haahtela 1963), have immigrated from the
western Baltic, e.g. Eriocheir sinensis (Deca-
poda).

2. Observations

The genus Hemimysis G.O. Sars 1869, is a group
of small-sized and usually red coloured mysid
shrimps belonging to the family Mysidae (Mysi-
dacea, Crustacea). Although only six Hemimysis
species are known (Mauchline 1980, Alcaraz et
al. 1986) they display an extraordinary zoogeo-
graphical and ecological distribution. H. lamornae
has a vast distribution from subarctic Icelandic
waters to the North Sea and western Baltic waters
and to the Mediterranean, the subspecies H. la-
mornae pontica living in the Black Sea (Tattersall
& Tattersall 1951, Bacescu 1954, Makings 1977,
Astthorsson 1987, Kohn & Gosselck, 1989). In
the Mediterranean two hypogean species, H.
speluncola and H. margalefi, inhabit marine caves
(Ledoyer 1963, Macquart-Moulin & Patriti 1966,
Gaudy & Guerin 1979, Alcaraz et al. 1986). H.
serrata is endemic for the Black Sea, whereas
H. anomala G.O. Sars 1907 is a Pontocaspian
endemic with freshwater populations in the riv-
ers that flow into the Black and Caspian Seas
(Sars 1907, Bacescu 1936, 1938, 1954, Mordu-
khai-Boltovskoi 1964, 1970, 1979, Dediu 1966).
These freshwater populations originate from ar-
tificial introductions of mysids into river reser-
voirs in the 50s and 60s in the former U.S.S.R.
(Zhuravel 1960, Lubyanov 1963, Mordukhai-
Boltovskoi 1979).
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Fig. 1. A. Hemimysis sp., dorsal habitus according to
Bacescu (1954). — B. H. anomala, eye with antennal
scale and telson.

In late summer, 1992, V. Hietalahti observed
swarms of an unknown red coloured mysid
shrimp during his underwater photographic sur-
vey at Korpskidr, Dragsfjird, in the SW archi-
pelago of the Finnish Baltic (59°57°N, 22°17’E).
The species turned out to be Hemimysis anomala,
never before reported in the northern Baltic Sea.
A further search revealed H. anomala also at
Storsundsharun in the Tvirminne area (66°40'N,
32°90’E). Later, Hemimysis swarms were de-
tected also at other localities in Dragsfjard and
Tviarminne-Ekends archipelago, but not at every
place examined. Also, although carefully looked
for, Hemimysis was not found from Helsinki-
Porkkala area in the Gulf of Finland nor from
the more western parts of the Archipelago Sea.
Large number of breeding females in April and
May 1993 indicate, however, that populations of
this species have established themselves in the
Baltic Sea.
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Fig. 2. A. The habitus of swimming Hemimysis anomala, G.O. Sars 1907. Note the large black eyes and red
chromatophores in the carapax and telson. Yellow spots of the statocysts on the uropods can been also seen. —
B. Feeding Hemimysis individuals swimming near the sediment surface. Compare their orientation to the two
individuals of Neomysis integer on the right. — C. Swarming H. anomala in a rocky cavity covered by Mytilus edulis.

Because of its exceptional appearance, its
swarms and its habitat selection behaviour, H.
anomala is also easy for divers to recognize in situ
(Fig. 2). Morphological characteristics of the

species are illustrated in Fig. 1. H. anomala is
relatively small; the adult animals are 8-11 mm
in length, the females slightly exceeding the size
of the males. The colour of dark adapted animals
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is deep purple red. The colour generally intensi-
fies with age, but short-term changes can be ob-
served as well. These changes may be due to
light and temperature variations. The species has
large eyes with a dorsal notch in the margin of
each eye. The antennal scale is broad and roundish
with long setae in the outer margin, but without
distal spines. Unlike other Baltic mysids the telson
of H. anomala is broad and unclefted with distal
spines in the corners.

H. anomala is a deep water sublittoral species.
Bacescu (1954) gives a depth range of 6 to 10 m,
even to 20 m in the Black Sea and to 30 m in the
Caspian Sea. In the Dnieper the species is re-
corded even from deeper waters down to 50 m.
(Zhuravel 1960). Our observations in the Baltic
suggest distribution in the deeper phytal zone
(4-12 m) characterized by beds of Mytilus sp. and
red algae. The localities preferred by Hemimysis
are moderately or fully exposed shores of the
outer archipelago. H. anomala individuals swim
actively back and forth within a small swarm.
The swarms avoid direct light, aggregating in
rocky crevices, under stones and in the cavities
of the boulder shore to form larger groups in the
daytime, dispersing in the sublittoral algal zone
(2-12 m) during the night. At night the animals
swim more individually and occasionally leave

the swarms. A tendency to occur in habitats with -

reduced daytime light seems to be characteristic
also for other members of the genus Hemimysis
(Bourdillion and Castelbon 1983, Fossaa 1986).
The species is evidently a summer breeder in the
Baltic Sea. Breeding females were found in the
end of October and females with fully developed
ovocytes in late April indicating the long breed-
ing period compared to that of other coastal
mysids in the northern Baltic.

3. Discussion

Investigations of the general distribution of
Mysidacea have been carried out in the Baltic
Sea (Segerstrale, 1945, 1957, Jarvekiilg 1965,
Kohn & Gosselck 1989, Salemaa et al. 1986,
1990, Vilipakka 1990), but H. animala has not
previously been found. Hemimysis is a species
seeking concealment, and it is definitely more
difficult to collect from deep stony bottoms than
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is the shallow littoral Praunus and Neomysis
species. However, we conclude that populations
of H. anomala have not existed long in Finnish
coastal waters and, consequently, the species is
an anthropochorous neoimmigrant. The most
probable migration route is from Russian river
areas via man-made channels. Since the 50s,
populations of Mysidacea from Pontocaspian
estuaries and brackish lakes (fauna of liman
complex) have been introduced into the fresh-
water reservoirs in the rivers Dnieper and Volga
but also into the Baltic drainage area at least in
Kaunas and Kegum reservoirs (the rivers Niemen
and Daugava) and even in the St. Petersburg
region (Gasyunas 1963a, 1963b, 1968, Zhuravel
1959, 1963). H. anomala was originally intro-
duced as a deep-water species, although Meso-
mysis kowalewskyi and Limnomysis benedeini
are the most extensively transplanted Ponto-
caspian mysids. M. kowalewsky was the first to
penetrate into the Baltic waters (Jarvekiilg 1965,
Zhuravel 1972), but it has not yet been discovered
in Finnish waters. Only a few notes on H. anomala
could be found in the literature; in the Dneprov-
skoe reservoir its populations became established
in the 60s with 100-200 specimens per square
meter in the deeper parts of the reservoir
(Lubyanov 1963). Leppékoski (1984, 1991) notes
a possibility for H. anomala to occur in the river
Niemen reservoirs and in the Kuronskij Firth
(Russia and Lithuania). Because H. anomala has
not been found on the Estonian coast (Jarvekiilg
1965), the possibility of migration in the ballast
waters of ships cannot be excluded, however.
Further investigations of the geographical distri-
bution of H. anomala in the northern Baltic will
indicate whether the migration has been gradual
or abrupt.

Transplantations of Caspian and Black Sea
fauna were extensive from the 50s to the 60s in
states of the former U.S.S.R. A review of these
activities is available as the proceedings of the
conference on ‘Acclimatization of Animals’ held
in Kirgizstan in 1963 (Janushevich 1963, editor).
The aim of the transplantations was to reconstruct
and enrich the communities of the artificial river
reservoirs with economically valuable species
such as fish and their food organisms. ‘Well
adapted’ species of wide distribution were also
considered to provide genetic potential for further
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evolution of the populations in their new sur-
roundings. Transplantations have been successful
in the Ukraine and the Crimea (river basins of
the Dnieper , Don, Volga and Manych, Veselyi
and Tsimlyanskoe reservoirs) but also in the Aral
Sea and — outside the U.S.SR. — in Lake
Balaton in Hungary. The transplanted fauna
comprise of mysids and gammarids in particular,
but also crayfish, cumaceans, annelids and mol-
luscs — species of the Caspian and Baikalian
complexes and glacial relicts (Ioffe 1963, Mor-
dukhai-Boltovskoi, 1963). More than 80% of the
introductions of 45 species have been successful
(Karpevich 1963). In the Ukraine, mysid popula-
tions have occasionally increased to more than
3000 individuals per square meter in shallow
water and spread themselves in a few years over
vast areas.

Introduction of mysid populations to improve
feeding conditions of fish have been carried out
in western countries as well (e.g. Fiirst 1965,
1967, Murano 1966, Schumacher 1966). Trans-
plantation of Mysis populations into new lakes
has not always been advantageous; because of
their role as top-down regulators of the planktonic
communities the mysids may destroy food re-
sources of young fish and totally change the
community structure of the lake (Richards 1975).
Although Hemimysis anomala may distribut it-
self all through the Baltic Sea in the future, its
ecological effects may remain small, because it
evidently avoids habitats used by other species
of Mysidacea.

Acknowledgements. We thank Karl Wittmann (Vi-
enna), Torleiv Brattegard (Bergen), Arvi Jarvekiilg (Tarto),
Lauri Koli (Helsinki) and Viktor Petryashov (St. Petersburg)
for their valuable comments on the taxonomy and distri-
bution of Hemimysis spp. and Ari Ruuskanen, Jouni
Leinikki and Juha Flinkman for their underwater observa-
tions. The Walter and Andrée de Nottbeck Foundation

supported the publication of the colour plate of this new
species of Mysidacea in the Baltic Sea.

References

Alcaraz, M., Riera, T. & Gili, J.-M. 1986: Hemimysis
margalefi sp. nov. (Mysidacea) from a submarine cave
of Mallorca Island, Western Mediterranean. —
Crustaceana 50(2):199-203.

Astthorsson, O. S. 1987: Records of Eucopia grimaldii,
Hansenomysis fyllae, Hemimysis lamornae and Mysis
litoralis (Mysidacea) from Icelandic waters. — Sarsia
72(1):37-40.

Bacescu, M. 1936: Hemimysis lamornae sb.sp. reducta et
Hemimysis anomala dans les eaux Roumaines de la
Mer Noire. — Ann. Sci. Univ. Jassy 23:70-93.

— 1938: Hemimysis serrata nov. spec., un mysidacé
nouveau trouvé dans la Mer Noire. — Ann. Scie.
Univ. Jassy 24(2):433-437.

— 1954: Fauna Republicii Populare Romine. Crustacea.
Mysidacea. IV(3):1-126. — Acad. Rep. Pop. Romine.

— 1966: Die Kaspische Reliktfauna im ponto-asowschen
Becken und anderen Gewissern. — Kieler Meeres-
forschnung 22:176-188.

Banarescu, P. 1991: Zoogeography of fresh waters. 2.
Distribution and dispersal of freshwater animals in
North America and Eurasia. — AULA-Verlagen,
Wiesbaden. 1091 pp.

Bourdillion, A. & Castelbon, C. 1983: Temperature varia-
tions effects on the geotaxis of two species of mysids.
— J. Exp. Mar. Biol. Ecol. 71(2):105-117.

Carlton, J. T. 1989: Man’s role in changing the face of the
ocean: biological invasions and implications for con-
servation of near-shore environments. — Conserva-
tion Biol. 3:265-273.

Dediu, I. I. 1966: Repartition et charactéristique écologique
des mysides des bassins des riviers Dniestr et Pruth.
— Rev. Roumaine Biol.-Zool. 11:233-239.

Fossaa, J. H. 1986: Aquarium observations on vertical
zonation and bottom relationships of some deep-living
hyperbenthic mysids (Crustacea: Mysidacea). —
Ophelia 25(2):107-117.

Fiirst, M. 1965: Experiments on the transplantation of
Mysis relicta into Swedish lakes. — Rep. Inst. Fresh-
water Res. Drottningholm 46:79-89.

— 1967: Successful introductions of glacial relicts as
argument in a discussion of postglacial history. —
Rep. Inst. Freshwater Res. Drottningholm 47:113-117.

Gasyunas, . I. 1963a: Acclimatization of inverteberates of
Pontocaspian origin as food for fishes in Lithuania
(Basin of the Baltic Sea). — In: Yanushevich, A. L.
(ed.), Acclimatization of Animals in U.S.S.R.: 159—
160. Translation from Russian, Jerusalem 1966.

— 1963b: The acclimatization of the food of the food
crustaceans (of the Caspian relict type) in the reservoirs
of the Kaunas Hydroelectric power station and the
possibilities of their transfering into other water bodies.
— Tr. Acad. Nauk Litovsk. SSR 113(39):79.

— 1968: The acclimatization of the mysid Hemimysis
anomala S. in the reservoir of the Kaunas hydropower
station. — Trudy Acad. Nauk Litov. SSR., ser. B,
3(47):71-73.

Gaudy, R. & Guerin, J. P: 1979: Ecophysiologie comparée
des mysidacés Hemimysis speluncola Ledoyer
(cavernicole) et Leptomysis lingvura G.O. Sars (non
cavernecole). Action de la temperature sur la croissance
en élevage. — J. Exp. Mar. Biol. Ecol. 38:101-119.



276 Salemaa & Hietalahti: Hemimysis anomala * ANN. ZOOL. FENNICI Vol. 30

Haahtela, I. 1963: Some new observations and remarks on
the occurrence of the Mitten Crab, Eriocheir sinensis
Milne-Edwards (Crustacea, Decapoda), in Finland. —
Aquilo, Ser. Zool. 1:9-16.

Janushevich, A. 1. (ed.) 1963: Acclimatization of animals
in U.S.S.R. (Symposium proceedings). — Translation
from Russian, Jerusalem 1966. 250 pp.

loffe, T. I. 1963: Present state and prospects of the accli-
matization of invertebrates in the inland waters of the
U.S.S.R. — In: Yanushevich, A. I. (ed.), Acclimatiza-
tion of animals in U.S.S.R.: 8-9. Translation from
Russian, Jerusalem 1966.

Jarvekiilg, A. 1965: Eesti rannikuvete miisiididest. — Eesti
Loodus 1965(3):145-151.

Karpevich, A. F. 1963: The theoretical basis and results of
acclimatization of fish and invertebrates. — In:
Yanushevich, A. 1. (ed.), Acclimatization of animals
in U.S.S.R.:9-11. Translation from Russian, Jerusalem
1966.

Kohn, J. & Gosselck, F. 1989: Malakostracen der Ostsee.
— Mitt. Zool. Mus. Berlin 65:8-21.

Ledoyer, M. 1963: Hemimysis speluncola n.sp. mysidace
nouvelle des grottes sous marines obscures. — Rec.
Trav. Stat. Marine d’Endoume, Fac. Sci. Marseille
30:77-81.

Leppikoski, E. 1984: Introduced species in the Baltic Sea
and its coastal ecosystems. — Ophelia, Suppl. 3:123—
135.

— 1991: Introduced species — Resource or threat in
brackish-water seas? Examples from the Baltic and
the Black Sea. — Mar. Poll. Bull. 23:219-223.

Lubyanov, I. P. 1963: Reconstruction of the benthic fauna
of the central Dnieper and of the Dneprovskoe reservoir.
— In: Yanushevich, A. 1. (ed.), Acclimatization of
animals in U.S.S.R.: 175-177. Translation from Rus-
sian, Jerusalem 1966.

Macquart-Moulin, C. & Patriti, G. 1966: Remarque sur la
biologie d’Hemimysis speluncola Ledoyer. Mysidace
sciaphile des grottes sous-marines obscures de la region
de Marseille. — Rec. Trav. Stat. Marine d’Endoume,
Fac. Sci. Marseille 40:253-258.

Makings, P. 1977: A quide to British coastal Mysidacea.
— Field Studies 4:575-595.

Mauchline, J. 1980: The biology of mysids and euphausiids.
— Adv. Mar. Biol. 18:1-369.

Mordukhai-Boltovskoi, P. D. 1963: Autochtonous Caspian
invertebrates as a basis of acclimatization. — In:
Yanushevich, A. 1. (ed.), Acclimatization of animals
in U.S.S.R.:14-15. Translation from Russian, Jerusa-
lem 1966.

— 1964: Caspian fauna beyond the Caspian Sea. — Int.
Rev. Ges. Hydrobiol. 49:139-176.

— 1970: On the Caspian fauna in the Black Sea. —
Gidrobiol. Zh. 70(6):20-25.

— 1979: Composition and distribution of Caspian fauna
in the light of modern data. — Int. Rev. Ges. Hydrobiol.
64:1-38.

Murano, M. 1966: Neomysis intermedia Czerniavsky. VI.
Possibility of transference from brackish to fresh wa-
ter. — Japan Aquiculture Res. Group 14:79-84.

Por, E. D. 1978: Lessepsian migration. — The influx of Red
Sea biota into the Mediterranian by way of the Suez
Canal. — Springer, Heidelberg.

Richards, R. C., Goldman, C. R., Frantz, T. C. & Wickwire,
R. 1975: Where have all the Daphnia gone? The decline
of a major cladoceran in Lake Tahoe, California-Nevada.
— Verh. Int. Ver. Theor. Angew. Limnol. 19:835-842.

Salemaa, H., Tyystjarvi, K. & Aro, E. 1986: Life histories,
distribution and abundance of Mysis mixta and Mysis
relicta in the northern Baltic Sea. — Opbhelia, Suppl.
4:239-247.

Salemaa, H., Vilipakka, P. & Vuorinen, I. 1990: The
distribution and abundance of Mysis populations in
the Baltic Sea. — Ann. Zool. Fennici 27:253-257.

Sars, G. O. 1907: Mysidae. — Report of the Caspian
Expedition, 1901, 1:243-313.

Segerstrile, S. G. 1945: Uber die Verbreitung der Mysiden
in den Finland umgebenden Meeresgewdssern. — Soc.
Scient. Fennica, Comment. Biol. 9 (15):1-15.

— 1957: The immigration of the glacial relicts of northern
Europe, with remarks on their prehistory. — Soc.
Scient. Fennica, Comment. Biol. 16(16):1-117.

Schumacher, R. E. 1966: Successful introduction of Mysis
relicta (Loven) into a Minnesota lake. — Trans. Amer.
Fisheries Soc. 95:216.

Tattersall, W. M. & Tattersall, O. S. 1951: The British
Mysidacea. — Ray Society Monograph. 460 pp.

Vilipakka, P. 1990: Zur Verbreitung, Biologie und
Okologie von Mysidacea (Crustacea, Malacostraca) in
der Mecklenburger Bucht und in den kiistenfernen
Gebieten der eigentlichen Ostsee. — Dissertation, Univ.
Rostock. 172 pp.

Zhuravel, P. A. 1959: On the biology and ecology of
mysids experimentally introduced into water reservoirs
and other bodies of water in the Ukraine in order to
enrich the feeds provision of fishes. — Zool. Zh.
38:987-990.

— 1960: The mysid Hemimysis anomala Sars (Crustacea
Malacostraca) in the Dnieper water reservoir and its
feeding value for fishes. — Zool. Zh. 39:1571-1573.

— 1963: Prospects for acclimatization of commercial
fishes and malacostraca of the Azov region in lakes
and reservoirs in the U.S.S.R. — In: Yanushevich, A.
I. (ed.), Acclimatization of animals in U.S.S.R.:171—
172. Translation from Russian, Jerusalem 1966.

— 1972: The Caspian estuarine mysid, Mesomysis
kowalewskyi Czern. in the Baltic Sea. — Hidrobiol.
Zh. 8:82-83.




