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Recent State and Mechanisms of Invasions of Exotic Decapods in Ukrainian Rivers. Son M. O.,
Novitsky R. A., Dyadichko V. G. — Lower reaches of largest Ukrainian rivers are zones of migrations for
exotic euryhaline decapods. During 2000s new records of invasions of three euryhaline exotic decapods,
Rhithropanopeus harrisii (Gould, 1841), Eriocheir sinensis Milne-Edwards, 1853 and Macrobrachium nip-
ponense (De Haan, 1849), were made in the channels of Ukrainian rivers. Chinese mitten crab, E. sinen-
sis, spread in the Danube Delta and reservoirs of the Dnieper River; RA. harrisii — in the channels of
the Danube, Dnieper, Southern Bug and small river Gruzskij Yelanchik in the Azov Sea Basin; M. nip-
ponense that was introduced in the Kuchurgan Liman (cooler reservoir of the Moldavian Hydro-power
Station) — in the Dniester Delta. The migration zone of the established population can cover signifi-
cant part of river watershed; it is necessary to take this fact into account at an estimation of biological
invasion risk. Main problem in the investigation of exotic decapods in Ukrainian waters is absence of spe-
cialized methods used in the standard ecological monitoring. Among euryhaline exotic decapods, only
Rh. harrisii is sometimes sampled with the equipment used in the monitoring of macrozoobenthos. A few
records of these species at the large extent of their supposed ways of migration are the result of gaps in
the study of their distribution in Ukrainian inland waters. Realistic attitude toward this fact is very impor-
tant for the estimation of invasions in the inland waters of this region.

Key words: invasive alien species, Decapoda, Rhithropanopeus harrissii, Eriocheir sinensis, Macrobrachium
nipponense, Ukraine.

CoBpeMeHHOE COCTOSIHME W MEXAHM3MbI MHBA3Mil IK30THYECKHX JAeKanon B ykpauuckue pekun. Con M. O.,
Hopuukmii P. A., Isgmako B. I. — HuzoBbs KpyIMHEHIINX YKPAUHCKUX PEeK SBISIOTCS 30HAMU MUTpPa-
LMY 9K30TUYECKUX 3BPUTATMHHBIX Aekanoa. B teuenune 2000-x IT. HECKOIBKO ClydyaeB MHBa3UN TPEX
9BPUTATUHHBIX 9K30THMYECKUX nekamon: Rhithropanopeus harrisii (Gould, 1841), Eriocheir sinensis
(Milne-Edwards, 1853) u Macrobrachium nipponense (De Haan, 1849 ) Obuin ykaszaHbl UIsl pycest yKpa-
MHCKUX peK. Kuraiickuii MoxHaTOpyKuil Kpao, E. sinensis, pacnipocTpaHsieTcs B nejbte JlyHast U Bojo-
xpanwminax [Axernpa; Rh. harrisii — B pycie Jdynas, [Jnrenpa, KOxHoro byra u manoit peku ['py3ckuii
Enanumk B OacceitHe A30BCKOTro Mopsi; M. nipponense, akKJIIMMaTU3UpoBaHHbIN B KyuypraHckoM jnma-
He (mpya-oxyaauteab Momnmasckoit [POC) — B menbre [dHectpa. 30Ha MUTpaIluM YCTAHOBUBIICHCS
MTOMYJISILIMM MOXET OXBaTbhIBaTh 3HAYMTEIbHYIO YaCTh PEYHOTO OacceitHa, YTo HEOOXOAMMO YUYUTBIBAThH
B OLIEHKE pUCKa OMOJIOTMYECKUX MHBa3uil. [J1aBHasi mpobsieMa B MCCIENOBAHUSX IK30TUUECKUX JIeKa-
o[l B BOJaX YKpauHbl — OTCYTCTBUE CMELMATU3MPOBAHHBIX METOIOB B CTAHAAPTHOM KOJOTUYECKOM
MoHHTOpUHTe. Cpeny 3BPUTATMHHBIX 9K30TMUECKUX JIeKAMO TOJbKO RA. harrisii WHOTIAa OKa3bIBaeTCsI
MOWMaHHBIM C TIOMOIIBIO OPYIAMWI JIOBA, MCIOJb3YEMbIX B MOHUTOPUHTE MakKpo3000eHTOCA.
MaJtouncIeHHOCTh M3BECTHBIX HAXOAOK 3THUX BUIOB NP GOJIBIIIOM MPOTSKEHUU HEKOTOPBIX MPEIIo-
JlaraeMbIX MyTed MUTpaliui — Pe3yJbTaT MPoOeOB B U3yYEHUU PACTIPOCTPAHEHUSI TAKUX BUIOB BO BHYT-
peHHHUX Boaax YKpauHbl. Peaquctruueckoe OTHOIIEHWE K COBPEMEHHOMY COCTOSIHUIO HayUHBIX UCCIIe-
JIOBAHUI OUEHb BaXKHO JUISl OLIEHKM WHBA3Wil BO BHYTPEHHUE BOJbI CTPAHBDI.

KrnioueBbie ciioBa: MHBA3UBHBIC YyKepoaHblie BUAbI, Decapoda, Rhithropanopeus harrissii, Eriocheir
sinensis, Macrobrachium nipponense, YxpauHa.
Introduction

Expansion of a number of invasive alien decapods has been reported in European waters during last decades
(Holdich, Pockl, 2007). In Ukraine, invasive decapod species were reported mainly from the marine and brack-
ish coastal waters of the Azov-Black Sea coasts (Alexandrov et al., 2007 ). During 2000s new records of inva-
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Fig. 1. Invasive ranges of eurihaline decapods in Ukraine.

Puc. 1. Haxonku 2BpUTaJIMHHBIX ACKAIOA B YKpauHe.

sions of three euryhaline exotic decapods, Rhithropanopeus harrisii (Gould, 1841), Eriocheir sinensis Milne-
Edwards, 1853 and Macrobrachium nipponense (De Haan, 1849), were made in the Ukrainian rivers (fig. 1).
In this paper we report these occurrences with special attention to the most upstream records of the species.

Material and methods

Part of the sampled areas are the zones of regular investigations of aquatic invasions, which had been
previously studied (Dniester Delta since 1999, Middle Dnieper since 2000, Danube River since 2002). In local-
ities in the Southern Bug River, Ingul River, and Gruzskij Yelanchik River, RA. harrisii was found du-ring the
first field investigations.

Material. M. nipponense: 1 specimen, Dniestr Delta (46°30°06.6 N; 29°55‘51.5 E), 05.07.2009
(Dyadichko); Rh. harrisii: 1 specimen, Dnieprovskoye Reservoir (48°2458.0 N; 35°06°41.0 E), 06.11.2009
(Novitsky); 5 specimens, Ingul River, Nikolayev Port (46°59°48.3 N; 32°00°20.9 E), 03.07.2007 (Son); 3 spec-
imens, Southern Bug River ( 46°58°56.5 N; 31°58°11.1 E), 03.07.2007 (Son); 4 specimens, Southern Bug River
(46°57°37.3 N; 31°56°08.0 E), 13.07.2008 (Son leg.); 1 specimens, Gruzsky Yelanchik River (47°06°48.2 N;
38°03°49.2 E), 09.08.2004 (Son); 2 specimens, Danube River, Izmail (40°20°19.8 N; 28°4835.6 E), 08.06.2009
(Son); E. sinensis: 1 specimen, Dnieprovskoye Reservoir (48°06°51.0 N; 35°03°01.0 E), 20.10.2002 (Novitsky ).

E. sinensis from the Dnieprovskoye Reservoir was found in fishnet (mesh size 40 mm) at 10 m depth.
Rh. harrisii from the Dnieprovskoye Reservoir was sampled on stony bottom at 2 m depth with bottom fish-
net (mesh size 14 mm). Material from the Dnieper Basin was fixed in 4 % formalin. It is deposited at the Oles
Honchar Dnepropetrovsk National University (Department of Zoology and Ecology).

Other samples of RA. harrisii were sampled with hand-net or by hands. The specimens were fixed in 70 %
ethanol. They are deposited in the collection of the Odessa Branch of O. O. Kovalevsky Institute of Biology
of the Southern Seas (OB IBSS).

Freshwater prawn M. nipponense was sampled with specialized crayfish’s trap with bait. It was fixed in
70 % ethanol and deposited in the collection of the OBIBSS.

Results and discussion

Chinese mitten crab E. sinensis was registered in two Ukrainian estuaries in 1998.
In June 1998, it was sampled in the Grigorjevskiy Liman, North-West Black Sea Region
(area of Yuzhny Port) (Zaitsev, 1998), and in 08.05.1998, in the Molochnyj Liman near
place of connection with the Sea of Azov (Murina, Antonovsky, 2001). In subsequent
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years, rapid spread of this species was reported in the Northern Black Sea region. It was
found along the Black Sea coast between Bolshoj Fontan Cape (the city of Odessa) and
the town of Ilichovsk in February 2000, in the Zhebrian Bay near the Danube Delta
(Danube Biosphere Reserve) in November 2003 (Lukarzhevskaya, 2004), and in
31.03.2005, near the city of Sevastopol (according to communications with the local fish-
ermen, it has appeared in this region several years before and has been found in marine
bays and near the estuary of Chornaya River) (Lozovskij, 2005).

Shortly after first records of E. sinensis in the estuarine and coastal waters it was report-
ed from the reservoirs of the Dnieper River. It was found in the Dnieprovskoye Reservoir
(20.10.2002) and according to the data from Zaporozhje Regional Fishery Inspection in
the Kakhovka Reservoir, near the town of Kakhovka (15.01.2003) (fig. 2).

In the Black sea waters, Harris mud crab Rh. harrisii was reported for the first time
in the estuarine Dnieper-Bug Liman in 1939. Later it has spread to other freshened areas,
and in 1948 has penetrated into the Sea of Azov (Makarov, 2004 ). Before our investi-
gations, this species has been also reported from the Black Sea coastal lagoons and estu-
aries: Sasyk Lake, Alibej, Shagany, Sukhoj Liman, Khadzhibey Liman, and Tliligulskij
Liman (Makarov, 2004 ). Among coastal reservoirs we also found it in estuarine Berezan
Liman. Among large river systems its presence was reported only for branches of the Danube
Delta, its inundated lakes and adjoining reservoirs (Lyashenko et al., 2005; Dzhurtubaev,
2010). We indicate the town of Izmail as the most upstream point of its distribution in
Ukrainian Danube Basin.

In the Dnieper Basin, this species is widespread in the Dnieper-Bug Liman (Maka-
rov 2004) and waters of the Kherson Commercial Seaport in the Dnieper Delta (Yury
Kvach, personal communication). The most upward records of this species in the
Dnieper Basin is the middle part of the Dnieprovskoye Reservoir near the Pridneprov-
skaya Thermal Power Station (fig. 3). In the Southern Bug Basin, we found this species
in the channels of the Southern Bug River, and its tributary, Ingul River. In addition to
the records in large rivers, the species also has been found in a small river, Gruzskij
Yelanchik (Azov Sea Basin).

Giant prawns of the genus Macrobrachium are a key element of modern freshwater
aquaculture. In the former USSR, experimental cultivation of M. nipponense and M. rosen-
bergii (De Man, 1879) was organized in natural and warm-water reservoirs before 1970s
(Suprunovich, Makarov, 1990). In 1986, M. nipponense was introduced into the Kuchurgan
Liman (cooler reservoir of the Moldavian Hydro-power Station), waterbody on the
Transdnistrian stretch on the border between Ukraine and Moldova Republic (Makarov,
2004). M. rosenbergii has been cultivated in the closed reservoirs of the Crimean

Fig. 2. Chinise mitten crab, Eriocheir sinensis, from the Dneprovskoye Reservoir (photograph by R. A. Novitsky ).

Puc. 2. Kuraiickuii MoXHaTOpykuii Kpab, Eriocheir sinensis, n3 JIHempoBcKoro BomoxpaHuiauina (doTo
P. A. HoBuiikoro).
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Fig. 3. Harris mud crab, Rhithropanopeus harrisii, from the Dneprovskoye Reservoir (photograph by
R. A. Novitsky).

Puc. 3. Tomnannckuii Kpab, Rhithropanopeus harrisii, 3 JIHenpoBckoro BomoxpaHwuiia (¢poro P. A. Ho-
BULIKOTO ).

Peninsula, but no data about its possible escape from aquaculture or introduction to the
natural Ukrainian ecosystems exist so far.

M. nipponense is a widespread Indo-Pacific species, occurring in estuarine and fresh
waters (New et al., 2010). Before 2000s, it has not been reported from the Dniester Basin,
except for warm-water zone of the Kuchurgan Liman. Reports from the local fishermen
about a giant prawn in the Dniester Delta appeared since 2000s. Adult specimen of M. nip-
ponense was recorded in the Dniester River while sampling with specialized crayfish trap
with bait.

Thus, it is obvious that the lower reaches of the largest Ukrainian rivers are the zones
of migrations for exotic euryhaline decapods. Possible pathways are shipping, local thermal
pollution, and also man-made high mineralization. The zone of migration of the established
population can cover significant reach of river watershed, which is necessary to take into
account at an estimation of biological invasion risk. For example, for a migrating species
which breeding occurs in an estuary, the upstream findings should automatically indicate
the necessity to take this species into account in the risk estimation for all intermediate sites.

All three species of exotic euryhaline decapods recorded in Ukrainian rivers have dif-
ferent modes of migratory behaviour.

The Chinese mitten crab breeding in estuaries requires saltish water on larval stages,
but it is capable of movements on large distances upstream rivers. In Europe, the length
of such migrations reaches up to 700 km that is provided with speed of upstream migra-
tion as large as 1—1.5 km per day (Makarov, 2004). Thus, significant part of Ukrainian
inland waterways is a zone of its potential spreading.

Euryhaline RhA. harrisii do not migrate on significant distances during its life cycle.
That is connected with a specific mechanism of zoean vertical migrations between layers
of water moving in the different sides (Cronin, Forward, 1986). This mechanism retains
larvae within the vicinity of the parental population. Probably, it provides success of adap-
tation to local conditions, in particular, by a choice of the most successful habitats. It was
reported that Portuguese population has moved around 6 km upward in the Mondego River
within a period of 10 years, completely disappearing from the previous sampling site
(Projecto-Garcia, 2010). Earlier it was affirmed that the larvae of this species are less tol-
erant to low salinities than adults (as low as 4 %.). However, recent discovery of breed-
ing populations of RA. harrisii in Texas freshwater reservoirs showed the presence of gravid
females, abundant juveniles, zoeae and egg production at salinities as low as 0.5 %o
(Boyle et al., 2010). The fact of modern colonization of fresh-water reservoirs close to the
native range is very interesting and shows that the importance of salinity as limiting fac-
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tor in spreading of this species is probably exaggerated at least for high-mineralised rivers.
Laboratory experiments showed that vertical migration rhythms of the larvae were formed
on embryonic stages and were connected with tidal rhythms of an estuary (Makarov, 2004 ).
It is so for the microtidal Black and Azov Seas, where such migrations during time of wind-
effected surge phenomena is improbable.

Thus, taking into account weak mobility of these crabs in comparison with large migrat-
ing species, such as Chinese mitten crab E. sinensis or blue crab C. sapidus, larval drift is
the main factor preventing upstream spread of RA. harrisii in the Ponto-Caspian rivers.

Evolution of the prawn genus Macrobrachium towards «freshwaterization» has result-
ed in occurrence of several life cycle types and related larval developmental patterns. The
type, which includes M. nipponense, is represented by species which undertake migration
to estuaries during the breeding season, since their larvae essentially require higher salin-
ity for successful metamorphosis (Jalihal et al., 1993). However, M. nipponense very
quickly adapts to fresh water in comparison to the closely related species (New et al., 2010).
Therefore, migrations of M. nipponense in conditions of the Dniester Basin are limited not
by salinity, but by temperature — optimal water temperature for this species is 25—28°C
(Suprunovich, Makarov, 1990). The estuarine Kuchurgan Liman, being a cooler pond,
plays a role of temperature refugium for this species in the Dniestr Basin and the poten-
tial zone of migration, which is probably limited to those distances that species can pass
in a warm season. Such zones of migration for M. nipponense are known in the Volga River
(Yakovleva, Yakovlev, 2010). Now it is not clear whether these prawns return to the
Kuchurgan Liman or their populations are incapable of reproduction.

Main problem in investigation of exotic decapods in Ukrainian waters is absence of
specialized methods for the standard ecological monitoring. Among euryhaline exotic
decapods, only RA. harrisii is sometimes sampled with equipment officially used in macro-
zoobenthic monitoring. In all publications, dedicated both to E. sinensis and Callinectes
sapidus Rathbun, 1896, where the source of the materials was indicated, data are based
on samples received from fishermen and amateur divers (including scientists, who catch
these specimens as hobby, but not during official monitoring expeditions) or samples from
ichthyological studies (Bulgurkov, 1968; Zaitsev, 1998; Murina, Antonovsky, 2001;
Novitsky, 2003; Lozovskij, 2005; Diripasko et al., 2009). All Black Sea specimens of poten-
tial invaders to estuaries and lower reaches of Ukrainian rivers: palemonid prawns,
Palaemon longirostris H. Milne-Edwards, 1837, and P. macrodactylus Rathbun, 1902, and
Says mud crab, Dyspanopeus sayi (S. 1. Smith, 1869), were also captured by SCUBA divers
or diver-operated push-nets (Sezgin et al., 2007; Micu, Nita, 2009; Micu et al., 2010).

A few records of these species at large extent of their supposed migration ranges is a
result of gaps in studies of the distribution of such species in Ukrainian inland waters.
Realistic attitude towards this fact is very important for the estimation of invasions in the
inland waters of this region.

Surprisingly, none of the numerous exotic freshwater crayfishes, which invaded
European waters (Holdich, Pockl, 2007) or are available as ornamental aquarium species
(Chucholl, 2012 — in press), have been reported from Ukraine. At least Orconectes limo-
sus (Rafinesque, 1817) could already attain the territory of Ukraine both from the
Romanian Lower Danube and the Vistula Basin (from Poland and Belarus). Also we esti-
mate a high risk of introduction of different Procambarus species by aquarium hobbyists.
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