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Purpose. To carry out a retrospective analy-
sis of changes in the state of the white Dniester
crayfish population (Pontastacus eichwaldi bes-
sarabicus Brodsky, 1967) in the Dniester estuary.
To provide a description of its abundance and
range in this water body. To analyze changes in
the main biological characteristics of this species
at the population level in the estuary.

Methodology. The material for the study was
collected from the catches of commerical fishing
gear during the crayfish fishery in the Dniester es-
tuary in the period from 2017 to 2021. A complete
biological analysis of the obtained material was
carried out in the laboratory of the Department
of Aquatic Bioresources and Aquaculture of the
Odessa State Ecological University (OSEU). The
total length of crayfish, their weight, absolute
and working fecundity of females, egg diameter,
size and weight characteristics of larvae and juve-
niles were determined. The feeding of crayfish in
ontogeny was studied. To assess the reproductive
capacity of the crayfish population in the Dniester
estuary, we used the coefficient of fecundity pres-
ervation Ki calculated on the basis of the obtained
data. Statistical data processing was carried out
using MS Excel spreadsheets.

Findings. In 1950-2021, the range of the
population of the Dniester white crayfish in the
Dniester estuary decreased from 13 to 7-8 thou-
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Mema. 30ilicHumu pempocriekmugHuli aHa-
71i3 3MiH cmaHy nonynayii 6ino2o OHiCMpPOBCbKO-
20 paka (Pontastacus eichwaldi bessarabicus
Brodsky, 1967) y [Hicmpo8CbKOMY /UMGAHI.
Hadamu xapakmepucmuky (o2o 4ucenbHocmi
ma apeasy po3noscoOXeHHA 8 UboMy 800HOMY
06’ekmi. [Mposecmu aHAsni3 3MiH OCHOBHUX bio-
/102[YHUX XAPAKMepucmuK yb020 8UOY HA PieHi
nonynayii 8 AUMaHi.

Memoouka. Mamepian 014 00cniOHeHHs
8i06upanu 3 ys086ie NPOMUCI0BUX 3HAPAOL /108y 8
nepiood npomucsay paka e [HicmposcoKoMy AUMAHI
32017 no 2021 pp. MosHuli bionoeiyHuli aHaniz om-
pUMaHo20 mamepiasy nposodunu e nabopamopii
KagheOpu 800HUX biopecypcie ma aKeakynbmypu
0O0ecbKo20 OepHasHO20 eKOos02iYHO20 YHisepcu-
memy (OLEKY). BusHa4anu 3a2anbHYy OOBMUHY
pakis, ixHIO macy, abconomHy ma poboyy rno-
drodicmes camuyp, diamemp AGUEKNIMUH, pPo3mip-
HO-80208i XaPAKMepPUCMUKU AUYUHOK Ma Mos100i.
Jocnidxcysanu HueneHHA PaKie 8 OHMOozeHes3i.
[n4a oyiHKu 8idmeoptosansbHoi 30amHocmi nony-
Aayii paka 8 [JHicmposcbKomMy AUMAHI 8UKOPUCMO-
8ysanu KoegpiyieHm 36epexceHHa na004ocmi
Ki, po3paxosaHuli Ha OCHOBi ompumaHux OaHUX.
CmamucmuyHy 06pobKy OdaHux 30ilicHroeanu 3a
00romoeoro enekmpoHHUX mabauys «MS Excel».

Pesyaomamu. Y 1950-2021 pp. naow,a pos-
08cto0MeHHA nonynauii 6ino2o OHiICMpPoOBCbKO20
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sand hectares, and its total stock — up to 20050
thousand individuals. At the same time, the av-
erage density of this crayfish was 17-18 ind. per
hectare of the estuary. In recent years, more than
60% of the water area, in which the population
of white Dniester crayfish is found in the estuary,
is located within the Lower Dniester National
Nature Park. In addition, the size and weight of
crayfish in the estuary have decreased in recent
years. For example, in the 1960s and 1970s, up
to 40-45% of individuals were characterized by a
length of 13.5-16.5 cm. In 2017, the modal group
consisted of individuals with a length of 9-9.5
cm, and in 2019-2021 — 9.6-10.0 cm. The maxi-
mum size of crayfish in 2019-2021 was 14.5-15.0
cm (19-20 cm in 1960-1970s). The reproductive
capacity of the population also deteriorated.
Absolute and working fecundity decreased. The Ki
coefficient for the population of this species in the
Dniester estuary in 2017-2018 was 0.63, and in
2020-2021 it was 0.53. This indicates a progres-
sive decrease in the abundance of its population.

Originality. For the first time in the last 25-30
years, an assessment of the current state of the
Dniester white crayfish population is given. The
analysis of the available data indicates the pro-
gressive degradation of the population. A de-
crease in the range of distribution of this species
in the estuary, a decrease in its size, the share of
females in the population, and indicators of their
fecundity were recorded. A decrease in the coef-
ficient of preservation of fecundity Ki indicates
a depressed state of the Dniester white crayfish
population in the estuary, which threatens its
further degradation. In recent years, catches of
white Dniester crayfish in the Dniester estuary
have decreased significantly. For example, the
catch per fyke net does not exceed 1.0-2.0 kg, and
the share of individuals of non-commercial size
(up to 10 cm) has increased significantly.

Practical Value. The research results allowed:
providing an ecological and biological character-
ization of the state of the Dniester white crayfish
population in the Dniester estuary; characterizing
changes in the abundance and spatial distribution
of crayfish in this water body; highlighting the pe-
culiarities of its biology; determining the strate-
gy of restoration and rational use of the natural
population of crayfish, becoming an opportunity
during the development of effective methods of
its artificial reproduction.

Keywords: Dniester estuary, white Dniester
crayfish, population status, abundance, spatial
distribution, growth, fecundity, nutrition.

poKa 8 [JHicmpo8CbKOMY AUMAHI 3MeHWUnace 3
13 8o 7-8 muc. aa, a lio2o 3a2an6Huli 3arnac — 6o
200450 muc. ocobuH. BodHouac, cepedHs Wine-
Hicmb ybo20 paka cmaHosuna 17—18 eK3. Ha 2eK-
map aumaHy. OcmaHHiMU pokamu noHao 60% ak-
samopii, Ha Akili 3ycmpivaemeocsa nonynayia 6ino2o
OHICMpPOBCLKO20 PaKA 8 AUMAHI, PO3MAWOBAHA 8
mexax HumHboOHICMpPoBCbKO20 HAYiOHANBHO20
npupodHozo napky. OKpim mozo, ynpodosi oc-
MAHHIX POKi8 3MEeHWUUCL PO3MipU i Maca pakis y
aumadi. Tak, y 1960-1970-x pp. 0o 40-45% ocobuH
Xapakmepu3sysanuce 008X uHot 13,5-16,5 cm. Y
2017 p. MmodasbHy 2pyny cKAadanu ocobuHuU 00s-
HuHoro 9,0-9,5 cm, a 6 2019-2021 pp. — 9,6—10,0
cm. MakcumanoeHi posmipu pakie y 2019-2021
pp. cknadanu 14,5-15,0 cm (y 1960-1970-x pp.
— 19-20 cm). Moeipwunacs i 8idmeoprogasnbHa
30amHicme nonynayii. 3MeHwunuce abconomHa
ma pobo4a naod4ocmi. KoegpiyieHm Ki daa no-
nynayii yboeo sudy 8 [HicmposcLKOMy AUMAHI 8
2017-2018 pp. cmaHosus 0,63, a 8 2020-2021 pp.
— 0,53. Lle 8Kka3ye Ha npozpecyro4e 3MeHWEHHA
yucenbHocmi nonynayii.

Haykoea Hoeu3Ha. Bnepwe 3a ocmadHi
25-30 pokie OaHO OUiHKY Cy4ydcHO20 CMAHy ro-
nynayii 6in02o OHiCMPOBCbKO20 pakad. AHAnI3
HaAB8HUX OaHUX c€8i0YUMb npo i npoepecyro4y
dezpadayito. 3aghikcosaHO cKopoveHHA apeany
PO3M0BCIOOHEHHA Ub020 8UOY 8 AUMAHI, 3MEH-
weHHA 020 po3mipie, Yacmku camuyb 8 rnomny-
AAUII, MOKA3HUKIe ix naodr4Yocmi. 3MeHWeHHSA
KoegiuieHma 36epexceHHA naodwyocmi Ki ceid-
Yume npo denpecusHuli cmaH nonynayii 6inozo
OHICMPOBCLKO20 PAKA 8 AUMAHI, W0 302POMCYE
nodansworo ii dezpadayieto. OcmaHHIMU po-
Kamu ynosu 6in1020 OHICMPOBCLKO20 PAKA 8
JIHicmposcoKOMy AUMAHI 3HAYHO 3MEHWUUCS.
Hanpuknao, susnoe Ha amip He nepesuwye 1,0—
2,0 K2, @ Yyacmka 0cobuH HerpomMUC108020 PO3-
mipy (0o 10 cm) cymmeso 3pocna.

MpakmuyHa 3Havyumicme. Pesynbsmamu Oo-
cnidxceHb 00380/UMU: HABAMU eKos1020-0ios102iYHy
Xapakmepucmuky cmaHy nonyaayii 6ino2o OHi-
CMPOBCLKO20 PaKa y [IHICMpo8cbKOMY AUMAHI; 0Xa-
paKkmepu3ysamu 3miHU YucesbHOCMi ma npocmo-
08020 po3Mo0diny pakie y ybomy 800HOMY 06°ekmi;
sucsimaumu ocobanusocmi ixHeoi bionoeii; ymoxnau-
8UMU B8U3HAYEHHA cmpamezii 8idHo8MeHHA ma pa-
UiOHAIbHO20 BUKOPUCMAHHA MPUPOOHOI rnonynayii
paka, cmamu 8 Haeodi nio Yac po3pobKu eghekmus-
Hux memodie (io2o WMy4Ho20 8i0MBOPeHHS.

Knrouoei cnoea: [Hicmposcokuli AUMGH,
binuli OHicmposcekuli pak, cmaH nonynayii, Yyu-
cenbHicme, npocmoposull po3nodin, picm, nao-
0to4Yicmb, HUBAEHHS.
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PROBLEM STATEMENT
AND ANALYSIS OF LAST
ACHIEVEMENTS AND
PUBLICATIONS

White Dniester crayfish is common in
the Dniester and Kuchurgan estuaries and
the Danube lakes located in the Odesa
region of Ukraine. Taxonomically, it be-
longs to the family Astacidae (Latreille,
1802-1803), genus Pontastacus, species
Pontastacus eichwaldi (Bott, 1950), sub-
species white Dniester crayfish — Pon-
tastacus eichwaldi bessarabicus [1].

White Dniester crayfish (P. eichwaldi
bessarabicus Brodsky, 1967) is found in
brackish and fresh water bodies at depths
of up to 10 m. It prefers sandy, clay and
sandy-silty soils. Life activity of this spe-
cies occurs in the range of water tempera-
tures from 1°C to 29°C. However, the tem-
perature optimum for it is in the range of
18-22°C. The level of oxygen saturation
of the water significantly affects the vital
activity of the white Dniester crayfish. So,
at a temperature of 20-22°C, the critical
concentration of oxygen in water is 2.8—
3.1 mg/dm?®, and the threshold is 1.8-2.0
mg/dm’.

White Dniester crayfish is a valua-
ble object of fishing and aquaculture. At
the end of the 19th century, according to
A. A. Browner, the annual catch of Dni-
ester white crayfish in the Dniester estuary
reached 7.5 million individuals [2]. This
estimate of the abundance of this species in
the estuary was confirmed in 1955, when
10.3 million individuals (390.5-399.0
tons) were caught in one year [3].

Until the middle of the 20th century,
the population of white Dniester crayfish
in the northern part of the Dniester estuary
occupied a water area of approximately
12—13 thousand ha. Its largest concentra-
tions were located in the coastal zone near
the villages of Chervona Kosa, Mologa,
Chairy and Kalogleya.

In 1945-1960, 3.8-4.8 million individ-

MMOCTAHOBKA NMPOBJEMM
TA AHAJII3 OCTAHHIX
TOCJIKEHD T MYBJIKALII

VY JHicTpoBcbkoMy i Kyuyprancekomy
nuMaHax Ta [IpuayHalicbKuX 03epax, po3-
tamoBaHux B Onecbkiil obnacti Ykpainu,
MOIMUPEHUI Ol THICTPOBCHKUH pakK.
TakCOHOMIYHO BiH HAJICKUTHh IO POAUHU
Astacidae (Latreille, 1802-1803), pomy

— Pontastacus, Buny — Pontastacus
eichwaldi (Bott, 1950), migBuay — pak
O0inmuit HiCTpoBCcbKM — Pontastacus

eichwaldi bessarabicus [1].

Binuit nHiCTpOBCHKUI pak 3ycTpiua-
€THhCSI B COJIOHYBATHX 1 MPICHUX BOJOWMAX
Ha mmbuHax 10 10 M. Bin Bingae nepesary
MINIAHAM, TJIMHACTHM 1 MIAHO-MYJIUCTHM
rpyataMm. JKHTTEIsIBHICTS BOTO BUIY
Bi/IOyBAa€ThCS B JIialla30HI TEMIEpaTyp
Bonu Bif 1 10 29°C. Btim, TemnieparypHuii
ONTUMYM JIJISl HOTO TepeOyBae B MekKax
18-22°C. PiBeHb HaCUUEHHS KUCHEM BOIHU
ICTOTHO BIUIMBA€ Ha XUTTEMISIBHICTL Oi-
JIOTO JTHICTPOBCHKOTO paka. Tak, 3a Tem-
nieparypu 20-22°C KpUTHYHOIO € KOHIICH-
Tpalist KUCHIO y BoAi Ha piBHI 2,8-3,1, a
moporoBoro — 1,8-2,0 mr/mam?>.

Binmmii mHICTPOBCHKUE pak € I[IHHUM
00’€KTOM TIPOMHUCITY Ta aKBaKyJabTypH. Ha-
npukinmi XIX ct., 3a oninkoro A. A. bpa-
YHep, IOpIYHUA BHJIOB OiI0r0 JHICTPOB-
cekoro paxa (P. eichwaldi bessarabicus
Brodsky, 1967) y JInicTpoBChbKOMY JTUMaHi
caraB 7,5 muH ocobun [2]. Taka ouiHka
YHCENBHOCTI IBOTO BUAY y JIMMaHi IMif-
TBepauinack y 1955 p., xonu 3a pik Oyno
BusioBieHo 10,3 muH ex3. (3905-3990 1)
[3].

Jo cepenuan XX ct. momyisttist 6i70ro
JIHICTPOBCBHKOTO paka y MiBHIYHIN YacTHHI
JIHICTPOBCHKOTO JINMaHy OXOILTIOBAIA aK-
BaTopit0 npubiausHo 12—13 tuc. ra. Haii-
OUTBII HOro CKYIMYEHHSI 3HAXOIWIHCH B
npudepexHiid 30H1 Ha AIgHLI cin Yepso-
Ha Koca, Monora, Yaipu ta Kanormes.

VY 1945-1960 pp. y HAHicTpOBCBKOMY
JMMaHi mopivHo BunoOysamm 3,8—4,8 MiIH
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uals of white Dniester crayfish were har-
vested annually in the Dniester estuary, in
1961-1962 — 3.76 million. In 1964-1970,
as a result of intensive fishing, the yield of
this species decreased by 7.5-8 times and
averaged 610,000 specimens per year [3].

The total abundance of white Dni-
ester crayfish in the Dniester estuary in
1976-1980 was estimated to be 2.3-3.7
million individuals. In 1981, up to 95%
of the population of this species died as a
result of an epidemic of rust-spotted dis-
ease or septocylindrosis (the causative
agent is Mycosis astacorum). Accordingly,
its abundance decreased to 170-200 thou-
sand individuals. Over the next 40 years,
the population of this species was unable
to recover.

The catastrophic decrease in the nat-
ural population of white Dniester cray-
fish in the Dniester estuary did not occur
suddenly, but was formed gradually. The
outbreak of rusty-spotted crayfish disease
is a logical point in the general tragedy of
the degradation of the Dniester ecosystem.
Even at the beginning of the last century,
the Dniester estuary complex was a highly
productive natural, self-regulating ecosys-
tem, the constant renewal of water masses
due to river flow and water exchange with
the sea played a decisive role in its devel-
opment and functioning [4].

White Dniester crayfish is a unique
indicator of the ecological state of wa-
ter bodies. As a result of regulation of
the river flow (construction of Dubossa-
ry and Novodnistrovsk HPPs), the water
exchange of the estuary decreased. Man-
made pollution with industrial, agricultur-
al, and household effluents has led to the
accumulation of toxic substances, heavy
metals, phenols, compounds of nitrogen,
phosphorus, silicon, etc. in the estuary.
Ecosystem eutrophication has increased
[4-6]. In 1969-1970, the construction of a
shipping channel from the Tsaregrad estu-
ary to the Belgorod-Dniester port contrib-

0COOMH O1JIOT0 JHICTPOBCHKOTO paka, y
1961-1962 pp. — 3,76 muH. Y 1964-1970
Pp., B pe3yabTaTi iIHTCHCHBHOTO TIPOMHCITY,
BWJIOB LIbOTO BHJy CKopoTuscs B 7,5-8,0
pasa i B cepeqHboMy ckianaB 610 Tuc. ex3.
Ha pik [3].

3arajpHa 4YHCENBHICTH OLIOro [mHi-
CTPOBCBKOTO paka y JIHICTPOBCBKOMY
muMmaHi 'y 1976-1980 pp. omiHroBajacs
Ha piBHi 2,3-3,7 muH ocobun. Y 1981 p.,
BHACNIJIOK  eMifieMii  1p>KaBO-TUISIMUCTOT
XBOpoOu, ab0 cenToLmIiHAPO3y (30yTHUK
— Mpycosis astacorum), 3arutyino 10 95%
momynALii 1boro Buay. BinnosinHo, iforo
YHCENBHICTh CKOopoTHiacs Jjgo 170-200
TUC. 0coOMH. 3a HacTynHi 40 pokiB Homy-
JISAIIS [IBOTO BHUIY TaK 1 HE 3MOIVIa BiJHO-
BUTHCAL.

Karactpodiune 3MeHIIEHHS NPUPOI-
HOi momynsauii OiI0ro JAHICTPOBCHKOTO
paka B J[HICTpOBCHKOMY JINMaHi HE BHHH-
KJIO PanToBo, a (OPMyBaJOCh IIOCTYIIOBO.
Cnanax ip:kaBo-IUIIMHCTOTO 3aXBOPIOBaH-
HSI PAKiB € JIOTIYHOO KPAIKOIO B 3araJIbHil
Tpareii gerpazaaiii ekocucremu J[HicTpa.
IIle Ha MoYaTKy MUHYJIOTO CTOMITTS JlHi-
CTPOBCBHKHI JIMMAHO-THPJIOBUI KOMILJIEKC
SBJISB COOOK0 BHCOKONPOXYKTHBHY HpH-
POAHY CaMOpETyINbOBaHy €KOCHUCTEMY, BU-
pillabHy POJIb y CTAHOBJICHHI 1 (DYHKIIiO-
HYBaHHI SKOT BiJ[irpaBaJio MOCTiliHE OHOB-
JICHHsI BOTHUX Mac 3a PaXyHOK Pid4KOBOTO
CTOKY 1 BOTOOOMiHY 3 MopeM [4].

Binuii nHICTPOBCHKUE pak € CBOEpiI-
HUM 1HIWKATOPOM €KOJIOTIYHOTO CTaHy
BOJOMM. VY pe3yiasTaTi 3aperynioBaHHs
piukoBoro ctoky (OymiBHuIITBO JyGocap-
cekoi Ta HoBoaHaicTposebkoi I'EC) cko-
pOTHUBCS BOJOOOMIH JinMaHy. TeXHOTCHHE
3a0pyAHEHHS TNPOMHUCIOBUMH, CLIBCBHKO-
TOCTIONAPCHKIMH Ta TOCHOAAPIO-TO0yTO-
BUMH CTOKaMH IIPHU3BEIIO JI0 aKyMYJISLil
B JIMMaHI TOKCHYHHMX PEYOBHH, BaKKHX
MeTamiB, (eHomiB, CHONYK a3oTy, (oc-
¢dopy, kpemHit0 Tomo. 3pocia eBTpodi-
Kalis exocuctemu [4—6]. ByniBHUIITBO Y
1969—1970 pp. CyTHOTUTABHOTO KaHAITY BiJI
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uted to the general salinization of the res-
ervoir and the reduction of the distribution
range of crayfish.

The results of studies on white Dniester
crayfish in the previous period are present-
ed in a number of scientific works [7-11].
Materials from the latter provide insight
into the peculiarities of its biology during
the times of the greatest productivity of the
Dniester population.

The data presented in the above-men-
tioned studies indicate relatively early
maturation of white Dniester crayfish in
the estuary, high working and absolute fe-
cundity, size characteristics of eggs, larvae
and juveniles.

The available results of long-term stud-
ies (from 1960 to 1980) give an idea of the
sex ratio of individuals in the population,
the terms of mating and hatching of lar-
vae, characterize the growth dynamics of
larvae, juveniles and adult crayfish. Within
the scope of these studies, the area of the
Dniester estuary was determined, where
the mass “spawning” of white crayfish
took place — the coastal water area near
the Ganzia area.

Special attention was paid to the study
of the survival of the white Dniester cray-
fish at all stages of ontogenesis, the terms
and duration of the development of melts.

A separate block of studies was devot-
ed to the peculiarities of feeding of white
Dniester crayfish in the estuary. In particu-
lar, detailed characteristics of the compo-
sition and number of rations of individuals
of different age groups in the seasonal as-
pect are presented.

Unfortunately, all these rather detailed
studies refer to the period of the greatest
known productivity of the Dniester white
crayfish population in the Dniester estuary.
After 1981, systematic studies were cur-
tailed, and in the following period publica-
tions on this issue were extremely limited
and fragmentary.

[aperpaacekoro rupia 10 binropon-/lHi-
CTPOBCHKOTO TIOPTY CIPHUSUIO 3arajJbHOMY
OCOJIOHEHHIO BOZOIMH 1 CKOPOUEHHIO ape-
aJy pO3MOBCIOKEHHS PaKiB.

Pesynprate  nmocnmimkeHsb Oinoro JHi-
CTPOBCBKOTO paka B MoOMepenHiil mepiox
MPEJCTaBlicHl B HU3II HAyKOBUX pOOIT
[7-11]. Marepianu 3 OcCTaHHIX HaIalOTh
VSBIICHHS IIOJI0 0COONIHMBOCTEH #oro 06io-
Jjorii 3a yaciB HalBUIIOT MPOTYKTUBHOCTI
JTHICTPOBCHKOT IMOMYJIALLIT.

[pencrasneni y BUIE3raJaHUX JOCTi-
JOKEHHSIX JIaHi CBiYaTh Mpo BIJIHOCHO paH-
HE cTareBe J03piBaHHS OL10ro JHICTPOB-
CBKOTO paka B JIMMaHi, BUCOKI poOody Ta
a0CONIOTHY IUIOAIOUOCTI, PO3MIpHI Xapax-
TEPUCTHKH SI€Ib, JITIMHOK Ta MOJIOLI.

HasBHi pe3ynbTaTé OaraTopiuHuX J0-
ciimkers (3 1960 o 1980 pp.) natoTh ysiB-
JICHHS TIPO CTaTeBe CIIBBIIHOLICHHS OCO-
OWH B TIOIYJISAIT, CTPOKH CITAPIOBAHHS Ta
BIWIYIUICHHS JIMYMHOK, XapaKTePU3YIOTh
JMIUHAMIKY POCTY JIMYUHOK, MOJIOAI Ta JO-
pociux pakiB. B Mexax 1ux TOCTiTKEeHb
OyJ10 BH3HAYCHO JUIIHKY JIHICTPOBCHKO-
ro JIUMaHy, Ji¢ came BiOyBaBCS MacOBHIA
«HepecT» OUToro paka — mpuodepeKHa aK-
Baropis moonu3y ypounma ['anss.

OcoOimBy yBary B HHX OyJI0 TpHIi-
JIEHO BHUBYEHHIO BWXXMBAHHA OL10OTO IHi-
CTPOBCHKOTO paka Ha BCiX eTalax OHTOTe-
He3y, TepMiHAM Ta TPHBAJIOCTI PO3BHUTKY
JIMHBOK.

OxpeMuii 010K TOCIiAXKEHb OYyII0 NpH-
CBSTIEHO OCOOIHMBOCTSIM JKHUBJIEHHS 0170TO
JTHICTPOBCBHKOTO paka B JIUMaHi. 30KpeMma,
MPEJCTaBIIeH] JOKJIAIHI XapaKTePUCTUKH
CKJIaJy Ta BEIUYMHU PAIiOHIB OCOOUH Pi3-
HUX BIKOBHUX TPYIl Y CE30HHOMY acIIeKTI.

Ha »xanb, BCi Il JOCTIIKCHHS BiJHO-
CATBCS IO TIepiofy HAWBUIIOI BiJOMOI
MPOAYKTUBHOCTI MOMYJsALii Oioro Hi-
CTPOBCHKOTO paka B JIHICTPOBCHKOMY ITH-
MaHi. [Ticis 1981 p. cucremHi gociimkeH-
Hs OyJM 3rOpHYTI W Y HACTYIHHH IMepion
myOunikallii 3 HbOr0 MUTaHHA Oynu BKpaid
oOMesxeHi Ta pparmeHTapHi.
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HIGHLIGHT OF THE EARLIER
UNRESOLVED PARTS OF THE
GENERAL PROBLEM.
AIM OF THE STUDY

At the beginning of the 20th century,
the annual export of crayfish from Ukraine
reached 2 thousand tons. From 50 to 80%
of the export of this delicacy fell to the
Dniester estuary and the Danube lakes of
Odesa region. As a result of rust-spotted
disease (septocylindrosis), the population
size of white Dniester crayfish in 1981 was
significantly reduced.

In the 1950s and 1980s, great atten-
tion was paid to the study of the state of
the Dniester crayfish population. After the
mass death of individuals in the estuary
in 1981, systematic studies of this object
practically stopped. Available information
regarding: the current state of the Dniester
white crayfish population, its size-age and
sex composition, abundance, productive
potential, growth and grazing conditions is
extremely insufficient.

The purpose of the work is to study the
current state and pecularities of the biolo-
gy of the Dniester white crayfish (P, eich-
waldi bessarabicus) population from the
Dniester estuary. The importance of the
presented study lies primarily in the fact
that the obtained results will allow deter-
mining a strategy for the restoration and
rational use of the natural population of the
Dniester white crayfish. In addition, the
opportunity to use the work gained during
the development of modern methods of ar-
tificial reproduction of this highly valuable
species is of practical importance.

MATERIALS AND METHODS

Materials for the study were collect-
ed from the catches of commercial fish-
ing gears during the crayfish fishery in
the Dniester estuary. In the period from
2017 to 2021, a total of 1,167 specimens
of white Dniester crayfish were analysed

BUAIVIEHHSA HEBUPIINEHUX
PAHIIIE YACTHUH 3ATAJIBHOI
HNPOBJIEMU. META POBOTH

[Ile ©Ha mowarky XX CT. MmoOpiy-
HUM eKCIOpT pakiB 3 YKpaiHu csAraB
2 tuc. T. Bin 50 no 80% ekcropty 11010
NETIKATeCHOTO IIPOIYKTy TIPHIagajo Ha
HuictpoBebkuid nmuman Ta IIpumyHaiicbki
o3epa Onechkoi oOmacti. B pesynsrari ip-
KABO-IUIIMUCTOI  XBOPOOM  (CENTOLIMIIIH-
IIpo3y) YHCEIBHICTh Tomysii J{HicTpoB-
cpKoro paka y 1981 p. 3Ha4HO CKOPOTHIIACK.

Y 1950-1980-x pp. IOOCHiIKESHHIM
CTaHy JAHICTPOBCHKOI mOMmynsmii O6inoro
paka mpuaiisuiack Benuka ypara. Ilic-
151 MacoBoi 3arubeni 0coOOMH B JUMaHi y
1981 p. cucTeMaTH4Hi JOCIIIKSHHS IIbOTO
00’€eKTa MPAKTUYHO MPUIHHWINCE. Hass-
Ha iH(opMalIlisi CTOCOBHO CY4aCHOTO CTaHy
MoMmyJsLil 61J10ro0 THICTPOBCHKOTO paka, ii
PO3MIpHO-BIKOBOTO Ta CTaT€BOTO CKIIAY,
YHCENBbHOCTI, IPOAYKTHBHOTO ITOTEHIIIATY,
YMOB POCTY Ta Haryiy BKpai HelOCTaTHSI.

Metoto poOOTH € IOCHiIPKEHHS Cy-
YacHOTO CTaHy Ta 0coOMUBOCTEl Oioorii
nomyJsiii 0110ro JHiICTPOBCHKOTO paka (P,
eichwaldi bessarabicus) 3 JIHICTPOBCBKO-
ro JTUMaHy. AKTYalbHICTh MPEACTABICHO-
TO IOCNI[DKEHHS HacamIlepen IONSTae B
TOMY, IO OTPUMAHI PE3YJIBTATH T03BOJISATH
BHU3HAYUTH CTPATETIIO BiTHOBJICHHS Ta pa-
[IOHAJFHOTO BHKOPHCTAHHS MPHUPOITHOL
MOMyJAIiT OLTIOT0 JHICTPOBCHKOTO paka.
OKpiM TOro, y MpakTHYHOMY CEHCi BOHO
Ha/a€ MOYIMBICTb BHUKOPHCTATH Hampa-
IIOBaHHS MiJl 4ac po3pOOKU CydYacCHUX Me-
TOJIIB IITYYHOTO BiITBOPEHHS [[LOTO BHUCO-
KOLIIHHOTO BUZY.

MATEPIAJIA I METOJIH
JOCJLIKEHD

Marepianu as T0oCHipKeHHS BinOupa-
JIY 3 YJIOBiB IPOMHUCJIOBUX 3HAPSAb JIOBY B
Mepios MPOMHUCITY paka B JIHICTPOBCHKOMY
numadi. 3 2017 o 2021 pp. 3aranom Oyino
mpoaHanizoBaHo 1167 ex3. Oimoro gHi-
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(Pontastacus eichwaldi bessarabicus).

The analysis was carried out only on
fresh material, the total length of crayfish
was measured (from rostrum to telson),
electronic scales were used for weighing
(with an accuracy of up to 0.1 g).

Absolute and working fecundity of fe-
males was determined by direct counting.
Absolute fecundity was taken as the total
number of eggs on the pleopods of females
per season. Working fecundity was esti-
mated as the number of developing eggs
[10], average values were calculated for
150-250 females.

A MBS-10 binocular microscope (with
a micrometer eyepiece) and a vernier cali-
per were used to measure larvae, crayfish
juveniles, and the diameter of eggs, and
torsion scales were used for weighing.

Crayfish feeding studies were studied
on fresh material, after dissection and re-
moval of the stomach, after which it was
dissected. The composition of food res-
idues was determined under a binocular
microscope, and their identification was
carried out by individual fragments. The
whole food residues were disassembled
into its constituent parts (animal, vegeta-
ble, etc.) and weighed on torsion scales
[10, 11].

To assess the reproductive capacity
of the crayfish population in the Dniester
estuary, the coefficient Ki was calculated,
which was the ratio of the average indi-
cators of working fecundity and absolute
fecundity in groups of uniform-sized indi-
viduals [10].

Statistical processing of study results
was carried out in accordance with gen-
erally accepted methods using Microsoft
Excel — 2010 programs.

STUDY RESULTS
AND THEIR DISCUSSION

Until 1981, significant attention was
paid to the study of crayfish in the Dniester
estuary. In particular, trawl surveys were

CTpOBCBKOTO paka (Pontastacus eichwaldi
bessarabicus).

AHaJTi3 IPOBOAMBCS TUTBKU Ha CBIXO-
My Marepiai; BUMipIOBalU 3arajibHy J10B-
KHUHY pakiB (BiJ pocTpyma J0 TEILCOHA),
IUTSL 3BaXKYBaHHS BUKOPHCTOBYBAIIU CIICK-
TpOHHI Bary (3 Tounictio jo 0,1 r).

AOCOomoTHY Ta pobody IUIOMIOUOCTI ca-
MHIb BH3HAYAIH IUIIXOM IIPSIMOTO Mimpa-
XyHKY. 3a a0COJIIOTHY ILIOJF09ICTh MpuiiMa-
JIM 3arajibHy KUTBKICTh IKpUHOK Ha TICOTIO-
Jlax caMullb 3a ce30H. Poboua miontouicts
OI[IHIOBAJIACK SIK KUILKICTH SIMIIEKTITHH, 1[0
possuBanucs [10]; po3paxoByBaiiu cepeHi
sHaueHHs g 150-250 camuiib.

Mg BuUMIpIOBaHHA JTUYMHOK, MOJIOJI
paka Ta jJiaMeTpa SIMIEKITITHH BHKOPHCTO-
ByBaJIi OiHOKYIsipHUIE Mikpockort MBC—-10
(3 OKYJSIP-MIKpOMETPOM), Ta IITAHTEHIIAP-
KyJb, JJIs 3Ba>KyBaHHS — TOpCiiiHi Baru.

JlocmipkeHHsI )KUBIICHHS paKiB BUBYA-
JIM Ha CBIXXOMY Marepiani; Hiciasl po3THHY
1 BUJIQJICHHS NUTYHKa OCTaHHIA PO3THHA-
qu. Ilix GIHOKYNSApPHUM MIKPOCKOIIOM BH-
3HAYAIIM CKJIAJl XapuoBHX 3aJIUIIKIB, MIPO-
BOJWIM IX 1JCHTU(IKALII0 32 OKPEMUMHU
¢parmenTramu. Bcio xapuoBy Tpyaky pos-
Oupasii Ha CKJIaJIOBI YaCTUHH (TBapHHHI,
POCIIMHHI TOIIO) 1 3Ba)KyBajJK Ha TOPCIi-
Hux Barax [10, 11].

JIs OIIHKK BiATBOPIOBaJIbHOI CITPO-
MOXXHOCTI momyssiuii paka B JIHicTpoB-
CHbKOMY JIHMaHi pPO3paxOBYBaIHA KOEDIITi-
ent Ki, sikuii sSBISIB CO0O0I0 BiTHOIIEHHS
CepeHIX MOKa3HUKIB poO0YOi TUIOIH0UO0C-
Ti Ta aOCOMIOTHOI TUIOAIOYOCTI B Tpymax
OTHOpO3MipHUX ocoomH [10].

CraructuuHy OOpOOKYy pe3ynbTaTiB
JOCIIKEHHS 3IiHCHIOBAJIM BIANOBIAHO
JI0 3arajJbHONPHHHATHX METOJIB 3 BHKO-
PHCTaHHAM IPUKIATHUX MPOTpaM ITaKeTa
«Microsoft Excel — 2010».

PE3YJIIBTATH AJOCJIAXEHDb
TA IX OBTOBOPEHHS

Jo 1981 p. mocmimkenHto pakiB JIHi-
CTPOBCBHKOTO JIMMaHy NMPUILIAIACh 3HAYHA

10

BIORESOURCES AND ECOLOGY OF WATER BODIES



P. SHEKK, R.SYDORAK

carried out, commerical catches were stud-
ied, and control and scientific catches were
regularly conducted. This allowed with a
significant degree of reliability: determin-
ing the area occupied by the population
of white Dniester crayfish in the estuary;
evaluating the size, weight and sex struc-
ture of the population; characterizing its
condition, abundance and density of ag-
gregations in different areas of the water
area.

Over the past 25-30 years, such large-
scale studies have not been conducted.
Therefore, today it is possible to determine
the area occupied by the white Dniester
crayfish population in the Dniester estuary
and their abundacne only on the basis of
fragmentary data, expert assessments and
reports of fishermen and poachers.

According to the results of a survey of
fishermen and poachers, in 2019-2021, the
area in the headwaters of the estuary where
white Dniester crayfish was found de-
creased to 7-8 thousand hectares. It should
be noted that more than 60% of this water
area is located in the area of the object of
the nature reserve fund — the Lower Dni-
ester National Park. It is here that, accord-
ing to available data, 70 to 90% of the en-
tire population of Dniester white crayfish
in the estuary is concentrated.

In order to restore the abundance of
white Dniester crayfish in the estuary from
1987 to 1996, a ban on fishing for this spe-
cies was introduced. However, even after
its removal, the official catch remained
extremely low. According to statistics, in
20102021 it was from 0.12 to 0.87 tons
or, considering the average weight of white
Dniester crayfish, from 3 to 23 thousand
individuals per year.

In the period of our observations, start-
ing in 2017, the average size of the white
Dniester crayfish and the size-weight
structure of its population have changed.
Thus, in 2017, the modal group united in-
dividuals with a length of 9-9.5 cm, while

yBara. 3okpema, 311iCHIOBaIN TPaJIOBi 00-
JIiKOBi 31OMKH, BUBYAJIM IPOMUCIIOBI yIIO-
BU Ta PETYJPHO MPOBOAWINA KOHTPOJBHI
i HaykoBi 0BH. Lle 103BOJIs1ITO0 31 3HAYHUM
PiBHEM JIOCTOBIPHOCTI BU3HAUATH ILIOMNIY,
SIKy 3aiiMajia TOMyJIsLis 0110ro JHICTPOB-
CHKOTO paka B JIMMaHi, OLIHIOBATH PO3MIp-
HO-BAaroBy Ta CTATe€BY CTPYKTYpY IOMYJs-
1ii, XapaKTepHu3yBaTH il CTaH, YUCEIbHICTD
Ta UIUTBHICTh CKYM4Y€Hb Ha PI3HUX OiJISH-
Kax aKBaropii.

3a ocranHi 25-30 pokiB Taki MacmI-
TaOHI JOCHIHKEHHS HEe MPOBOIWIH. ToMy
CHOTOJIHI BH3HAYUTHU IUIONILY, Ky 3aiiMae
MOMYJAIIS OLIOT0 JHICTPOBCHKOTO paka
B JIHICTpPOBCHKOMY JMMaHi, Ta Ii 4UCeb-
HICTh MOYKJIMBO JIMIIIE HA OCHOBI (pparmeH-
TapHHUX JIaHUX, EKCIIEPTHHUX OIIIHOK Ta CBi-
JIOIITB PHOAIOK 1 OpaKoHBEPIB.

3a pe3ynbraTamMu OMUTYBAHHS PUOATOK
1 OpakoHbepiB, y 2019-2021 pp. twioma y
BEpXiB’AX JINMaHy, ¢ 3yCTpidaBcst Oimuii
JHICTPOBCHKUH pak, CKOPOTHIIACH 10 7—8
THC. Ta. 3ayBakuMo, 1o monag 60% iiei
aKkBaTopii 3HAXOMUTHCS B 30HI 00’€KTa
IPUPOIHO-3anoBifHOrO (hoHAy — Hiuk-
HBOJIHICTPOBCHKOTO HAIIOHAJILHOTO ITap-
Ky. Came TyT, 3a HASSBHUMH JIaHHUMH, CKOH-
neHTpoBano Bix 70 1o 90% Bciel normysis-
1ii 61710T0 AHICTPOBCHKOTO paka B JIMMaHi.

JIi1st BITHOBJICHHS YUCEIBHOCTI 0171010
JHICTPOBCBHKOTO paka B JuMaHi 3 1987 mo
1996 pp. Oyio BBeZIeHO 3a00pOHY POMUC-
my usoro Bumy. Ilpore, i micis i 3HATTS
OoQIIIHAN BUJIOB 3aJTHIIIABCS BKpal HA3b-
kuM. 3a cratuctukoro, B 2010-2021 pp.
BiH ckianas Bix 0,12 mo 0,87 T, abo, Bpa-
XOBYIOUM CEpPEIHIO Macy 01J0r0 JHICTPOB-
CHKOTO paka, — BiJ 3 10 23 THC. 0COOMH
Ha piK.

VY mepiof HaIINX CIOCTEPEKEHb, IIOYH-
Hatour 3 2017 p., cepenHi po3mipu 6inoro
JTHICTPOBCHKOTO paka Ta po3MipHO-BaroBa
CTPYKTypa WOro MOMYJAIil 3MiHHWIKCH.
Tak, y 2017 p. MogampHa Trpyma o0’en-
HyBajla 0COOMH noBXxuHOWO 9,0-9,5 cwMm,
tomi sk 'y 2019-2021 pp. — HMOBKHHOIO
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in 2019-2021 — with a length 0f 9.6-10.0
cm, and their average weight ranged from
32.3t0 36.1 g (Table 1).

The maximum size of the studied indi-
viduals of the white Dniester crayfish was
14.5-15.0 cm. Individuals with such siz-
es were found alone and quite rarely. The
average length of this species in commer-
cial catches from the Dniester estuary in
2017-2021 varied from 9.55 to 10.31 cm,
and the weight from 37.5 to 40.8 g (Ta-
ble 2).

A comparative analysis of the growth
of the young-of-the-year white Dniester
crayfish in the Dniester estuary, on natural
feeds, showed that their growth rate dur-
ing the first two months was higher than

9,6-10,0 cm, a ix cepemHsi Maca KOJIMBa-
nacsk Bix 32,3 no 36,1 r (tabm. 1).

MaxkcumanbHi pO3MIpH  JTOCIIKEHUX
0COOUH O110r0 IHICTPOBCHKOTO paka CTa-
woBwin 14,5-15,0 cm. OcoOnHM 3 TAKUMHA
pO3MipamMH 3ycTpidanucs MOOJUHII Ta J0-
cuTh piaKo. CepenHs TOBKHUHA HOTO BUIY
B IIPOMHCIIOBUX YIIOBax 3 J[HICTPOBCHKOTO
mamany y 2017-2021 pp. KoluBaiach Bija
9,55 mo 10,31 cm, a maca — Big 37,5 no
40,8 T (Tabm. 2).

INopiBHSUIBEHUI aHAJI3 POCTY IIOTOITOK
0171010 JTHICTPOBCHKOTO paka B JIHiCTpOB-
CHKOMY JIMMaHi Ha MPUPOAHHUX KOpMax II0-
Ka3aB, IO YIPOAOBX IEPIINX JBOX MiCs-
IiB TEMI IXHBOTO POCTy OyB BHUIIUM, HIX
y MOJIOAi, SIKy BHPOIIYBaJIN B yCTaHOBKAxX

Table 1. Size and weight composition of the Dniester white crayfish (P eichwaldi
bessarabicus) population in the Dniester estuary in 2017-2021

L,cm [8,0-85] 8,6-9,0 [ 9,1-9,5 | 9,6-10,0 | 10,1-10,5 | 10,6-11,0 | 11,1-11,5 | 11,6-12,0
2017 year

W, g - 26,4 32,8 38,5 41,2 44,0 54,5 61,2

n, % - 15,1 32,3 18,1 15,3 13,5 5,2 0,5
2018 year

W,g 21,6 250 34,0 36,0 42,0 45,0 52,0 58,8

n, % 1,8 8,5 26,5 41,4 16,1 4,9 0,6 0,2
2019 year

W,g 205 247 30,3 35,0 39,7 44,4 53,0 -

n, % 30 103 25,2 45,2 13,1 2,3 0,9 -
2020 year

W,g 200 241 31,5 36,1 38,7 45,3 50,7 60,5

n, % 20 123 24,3 44,8 13,1 2,3 0,9 03
2021 year

W,g 21,0 245 29,5 33,9 38,5 43,0 52,7 -

n, % 4,5 16,3 21,4 42,5 12 2,1 1,2 -

Table 2. Average length and weight of Dniester white crayfish (P. eichwaldi bes-
sarabicus) from the Dniester estuary, 2017-2021

Years
Parameters
207 | 2018 | 2019 | 2020 [ 2021
L, cm 10,31 9,80 9,66 9,69 9,55
L. -L_ 8,6-11,8 8,0-11,5 8,0-11,0 8,5-11,6 8,0-11,5
W g 40,8 39,8 38,5 38,8 37,5
Wo-W 255-62,8 21,2600 20,5580  20,0-61,0 20,3516
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that of the juveniles, which were raised in
a recirculation aquaculture system (RAS)
[12]. In the following period, crayfish kept
under controlled conditions and fed with
artificial feed outgrew juveniles of the
same age from the estuary (Fig. 1), which
can be explained by the consistently high
water temperature in the RAS.

Males in 2017-2021 catches in were
characterized by larger sizes than females
(Fig. 2).

The male to female ratio of crayfish in
the Dniester estuary differed in individual
years.

3amMKHeHoro Bojoroctadanas (Y3B) [12].
B nHacTynHuit nepiof] padky, SIKMX YTpUMY-
BaJIM B KOHTPOJHOBAHNX YMOBaX 1 TOTyBaJIH
IITYYHUMH KOPMaMH, 32 MOKAa3HHKOM pOC-
Ty OOIrHAJIM OJTHOBIKOBY MOJIOIb 3 JIIMaHy
(puc. 1), 10 MOXKe TTOSICHEIOBATHCS CTa0LIBHO
BHICOKOIO TEMITEparyporo Boau B Y3B.

Cammi B ynoBax, 3IiliCHEHHX Yy
2017-2021 pp., XapaKTepu3yBaIHCh Oih-
HIMMHU JIIHITHUME po3MipaMu, HIX CaMUIli
(puc. 2).

CriBBiIHOIIIEHHST CaMIIiB Ta CaMHIIb
paka B JIHICTpOBCHKOMY JIIMaHi Biipi3Hs-
JIOCh B OKPEMi POKH.
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Fig. I. Linear growth of the young-of-the-year white Dniester crayfish (P. eich-
waldi bassarabicus) of the Dniester estuary (1) and in artificial conditions (2)
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Fig. 2. Sizes of males and females of the Dniester white crayfish (2. eichwaldi bes-
sarabicus) in the Dniester estuary in 2017-2021 (average — 1, males — 2, females
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In 2017 and 2018, the share of males
was 54%, while the share of females was
46% of the number of sexually mature in-
dividuals in the catch. In 2019-2020, the
share of males increased to 58%, and in
2021, their number increased to 60%.

In 2017-2021, up to 16% of sexually
mature females were characterized by a
size of up to 8 cm. At the same time, from
19 to 23% of females with a size of 8.0 to
11.5 cm did not participate in spawning.

Mating of white Dniester crayfish in
the Dniester estuary occurs in early spring.
Absolute and working fecundity depends
on the size of females (Table 3).

In 2017-2021, depending on the size
and age of the females of the Dniester
white crayfish, their absolute fecundity
varied from 68 to 489 eggs, and working
fecundity from 46 to 350 eggs. To assess
the fecundity of the white Dniester cray-
fish population, the coefficient Ki was
proposed, which is the ratio of the average
individual and working fecundity to the
average individual absolute fecundity. For
the population of white Dniester crayfish
from the Dniester estuary in 2017-2018,
Ki was 0.63, and in 2020-2021 it de-
creased to 0.53.

The diameter of eggs in females 9—10
cm in size is smaller than in females 11-12
cm in size. On average, the diameter of the
white Dniester crayfish eggs ranges from
3.2 to 4.0 mm, and the weight ranges from
16.5 to 20.0 mg.

Embryogenesis in white Dniester cray-
fish from the estuary lasts 1.5-2.0 months.

Y 2017 # 2018 pp. yacTka camiliB
cranoBuina 54%, Toni sk camuib — 46%
BiJl KIJIbKOCTI CTaTeBO3PIIMX OCOOWH B
ynoBax. ¥ 2019-2020 pp. yacTka camiis
3pocia 10 58%, a B 2021 p. iX YHCENBHICTD
nigBummiacs 10 60%.

Y 2017-2021 pp. no 16% crareBo3pi-
JUX CaMHIlb XapaKTePHU3yBaJIHCh PO3Mi-
poM 1o 8 cMm. Bomnouac, Bix 19 g0 23%
camullb i3 po3mipom Bix 8,0 1o 11,5 cm He
Opayi yJacTi B HEpecTi.

CnaproBaHHsl 0170r0 JHICTPOBCHKOTO
paka y JIHicCTpOoBCbKOMY JInMaHi BinOyBa-
€ThCS HA TTOYATKy BeCHU. AGCOIIIOTHA 1 po-
0oYa IJIOAFOYOCTI 3aJIeXKaTh BiJl PO3MIpiB
camurip (Tabm. 3).

Y 2017-2021 pp., B 3aJ€KHOCTI Bij
PO3MIipiB Ta BiKy caMHIIb O110T0 JHICTPOB-
CHKOTO paka, iX abCONIOTHA IIOMFOYICTD
KoJMBanach BiJ 68 10 489 seup, a podoua
— Big 46 10 350. [y oniHky 30epeKeHHS
IUIOAIOYOCTI MOMysAMii O110T0 THICTPOB-
CHKOTO paka OyJio 3alporOHOBaHO Koedi-
ieHT Ki, SIKHii € BITHOIICHHSIM CEePeIHbOL
1HIMBITyalIbHOI Ta poOO0YOi TUIoar0u0CTEH
JI0 CEPEHbO1 IHIUBIAYyaNbHOT a0COMIOTHOL
wiomtodocti. Jst momynsii Gioro nHi-
CTPOBCHKOTO paka 3 J[HICTPOBCHKOTO IiU-
many B 2017-2018 pp. Ki cknanas 0,63, a
B 2020-2021 pp. 3menmmuses 1o 0,53.

JliameTp iKpHHOK y CaMHIlb PO3MipOM
9-10 cM BUSBUBCS MEHIIUM, HIX y ca-
MUIL po3MipoM 11-12 cM. Y cepeaHpomMy
JiaMeTp iKpUHKU O1710r0 JHICTPOBCHKOTO
paka xoynmBaBcs Bif 3,2 no 4,0 MM, a Maca
— Big 16,5 go 20,0 mr.

VY 6i5oro JHICTPOBCHKOTO paka 3 Jiu-

Table 3. Absolute and working fecundity of females of the Dniester white crayfish
(P. eichwaldi bessarabicus) in the Dniester estuary in 2020-2021

Sizes of females, see

[ 9,0-10,0 [ 10,1-11,0 | 11,1-120 | Average | n

2017-2018 years

Average absolute fecundity, eggs 213 345 456 338 150
Average working fecundity, eggs 112 187 345 214

2020-2021 years
Average absolute fecundity, eggs 167 298 387 276 150
Average working fecundity, eggs 96 164 210 147
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The sum of average daily water tempera-
tures, during which the embryonic devel-
opment of white Dniester crayfish takes
place, is 818-838 degree days.

The food spectrum of white Dniester
crayfish is quite diverse. Its composition
includes animal and plant food, organic
residues and detritus. The analysis of the
contents of the stomachs of this species
from the Dniester estuary revealed that in
the summer-autumn period, 45-52% (by
mass) of the food lump was formed from
animal components. The latter primarily
included the remains of amphipods, oligo-
chaetes, polychaetes, chironomids, insects,
and fish. The share of components of plant
origin in the gut content varied from 22
to 25%. It mostly consisted of fragments
of various aquatic suberged vegetation.
In particular: broad-leaved pondweed or
floating pondweed (Potamogeton natans),
risp-leaved pondweed or curly pondweed
(Potamogeton crispus), etc., straight val-
lisneria or tape grass (Vallisneria spira-
lis), hornwort or coontail (Ceratophyllum
demersum), whorl-leaf watermilfoil or
whorled water-milfoil (Myriophyllum ver-
ticillatum). Detritus (up to 12-18%) and
sand (3—4%) were also found in the stom-
achs of the studied individuals of the white
Dniester crayfish.

CONCLUSION AND
PERSPECTIVES OF FURTHER
DEVELOPMENT

During the period from 1950 to 2021,
the area occupied by the Dniester white
crayfish (P. eichwaldi bessarabicus) pop-
ulation in the Dniester estuary decreased
by almost half. If in 1950-1960 it was
13 thousand hectares, then in 1992—-1996
the water area in which the population of
white Dniester crayfish is located in the
upper reaches of the estuary decreased to
10 thousand hectares. In the period from
1992 to 1996, the total stock of white Dni-
ester crayfish was estimated at 200450

MaHy eMmOpioreHe3 TpusaB 1,5-2,0 wmics-
ui. Cyma cepeaHbo000BUX TEMIIEpaTyp
BOJIM, 3a SIKOT BiIOYBa€eThbcs eMOpIOHAIb-
HUM PO3BUTOK OLIOr0 JAHICTPOBCHKOTO
paka, craHoBmia 818—838 rpamayco-aHiB.
Xap4oBuil cHekTp Oi10ro JHICTPOB-
CHKOTO paka JOCHTh pi3HOMaHITHHWH. [0
Horo ckiajsy BXOAWTH TBapWHHA Ta pPoOC-
JIMHHA 1Ka, OpraHivHi 3aJHIIKHA 1 JETPUT.
AHani3 BMICTYy NUIyHKIB IbOTO BHAY 3
JIHICTPOBCHKOTO JIMMaHy JO3BOJIHB BHSIBH-
TH, 10 B JITHBO-OCIHHIN Mepioa xapuoBa
rpynka Ha 45-52% (3a macoro) Oyna yTBo-
peHa TBapUHHUME KomioHeHTamu. Oc-
TaHHi, HacamIlepel, BKIIIOUANH 3aJIHIIKH
am$inoa, ONIroxer, MOJNIXeT, XIPOHOMIs,
KoMax, puOu. YacTka KOMITOHEHTIB pOC-
JIMHHOTO TOXOXKCHHS y XapuoBid IpymIi
KOJIHBaJIach B Mexkax Bix 22 1o 25%. Bona
371e0UIBIIOr0 CKIajanach i3 (parMeHTiB
PI3HOMAHITHOI TIABOJHOI POCIUHHOCTI,
30KpeMa plecHUKiB (Pofamogeton natans,
P. crispus Ta iH.), BaJlicHepii cripanbHOT
(Vallisneria spiralis), xymupy 3aHypeHOTO
(Ceratophyllum demersum), BomOTIEpHITI
konocuctoi (Myriophyllum verticillatum).
VY 1myHKax JOCIHiIPKEHHX OCOOMH O110TO
JTHICTPOBCBKOTO paka 3yCTpidaBcsl TaKOXK
netpurt (o 12—18%) Ta micok (3—4%).

BUCHOBKHU TA NEPCIIEKTUBH
HOJAJBIIOTO PO3BUTKY

3a mepioxg 3 1950 mo 2021 pp. mio-
ma, sIKy OXOIUTFOBaJia MOMyJsIis Oio-
ro JHICTpOBChKOTO paka (P eichwaldi
bessarabicus) B JIHICTpOBCHKOMY IJIMMa-
Hi, 3MCHIIMJIACh Maibke BABidi. SIKIIO B
1950-1960 pp. Bona cranoBmia 13 TwHC.
ra, To y 1992-1996 pp. akBaropis, Ha
K po3MilnyBaiacs MOMyJAIis OiI0TO
JHICTPOBCBHKOTO PaKa, y BEpXiB X JHMMa-
Hy ckopotmiack o 10 tuc. ra. Y mepion
3 1992 no 1996 pp. 3aranbHuii 3amnac 0i-
JIOTO JIHICTPOBCHKOTO paka OIIHIOBABCS Ha
piBai 200+£50 THC. 0CcOOWH, 3a cepeaHbOL
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thousand individuals, with an average
crayfish density of 17-18 specimens/ha. In
20172021, the area occupied by the Dni-
ester white crayfish population in the Dni-
ester estuary does not exceed 7—8 thousand
ha. It is noteworthy that more than 60% of
this water area is located in the area of the
object of the nature reserve fund — the
Lower Dniester National Nature Park.

During the studied period, the size and
weight of white Dniester crayfish in the es-
tuary decreased significantly. Thus, in the
1960s and 1970s, up to 5-7% of the pop-
ulation consisted of individuals 19-20 cm
long, and the vast majority (up to 40-45%)
of this species individuals was 13.5-16.5
cm long. In 2017, the modal group united
individuals with a length of 9-9.5 cm, and
in 2019-2021 — with a length 0f 9.6-10.0
cm. In the period 2019-2021, the maxi-
mum size of white Dniester crayfish from
the estuary was 14.5-15.0 cm. However,
individuals of similar sizes were a rare ex-
ception.

Since the 60s of the 20th century, the
reproductive capacity of the Dniester
white crayfish population has significantly
deteriorated. In the 1970s and 1980s, the
absolute fecundity of this species ranged
from 454 to 637 eggs (an average of 540),
and the working fecundity ranged from
238 to 459 eggs (an average of 340 eggs).
In 2017-2021, the absolute fecundity de-
creased to 68—489 eggs, and the working
one decreased to 46—350. The Ki coefficient
(the ratio of average individual and work-
ing fecundity to average individual abso-
lute fecundity) also decreased. Thus, for
the population of white Dniester crayfish
from the Dniester estuary in 20172018, it
was 0.63, while in 2020-2021 it decreased
to 0.53. It should be noted that during the
recovery period of the Dniester crayfish
population, after its mass death, the fecun-
dity preservation coefficient (Ki) increased
to 0.84-0.87, and when its population de-
creased, it decreased to 0.59-0.74.

mineHOoCcTi 17-18 ex3./ra. Y 2017-2021
pp. mioma, Ky 3aitMana momysuis 0iio-
ro JHICTPOBCHKOTO paka B JIHICTPOBCHKO-
My JINMaHi, He NIepeBUIllyBana 7—8 THUC. ra.
[TpumitHo, 110 TOHaM 60% i€l akBaropii
3HAXOJIUTHCS B 30HI 00’ €KTa MPUPOAHO-3a-
noBijiHOTO (hoHAYy — HWKHBOTHICTPOB-
CBKOT'0 HAI[IOHAJIFHOTO MIPUPOIHOTO TAPKY.

3a JochipKeHHH TIepio]] 3HAYHO 3MEH-
HIMIUCH PO3MIPH Ta Maca 0170T0 JHICTPOB-
ChKOTO paka B quMaHi. Tak, B 1960—1970-x
pp- 10 5—7% YUCENbHOCTI CKJIalaln 0COo-
OouHu 1oBXxuHOI0 19-20 cM, a JOBKMHA ITe-
peBaxkHoi OinbIocTi (10 40-45%) ocobun
IHOTO BHy BHsIBHIIacs B Mexax 13,5-16,5
cM. Y 2017 p. mopmanbHa rpyna o6’ €aHy-
BaJla 0cOOMH IoBXHHOI 9,0-9,5 cM, a B
2019-2021 pp. —9,6-10,0 cm. Y mepion
2019-2021 pp. MakcuMaibHi po3mipu Oi-
JIOTO JHICTPOBCHKOTO paka 3 JHMaHy JO-
piBatoBaim 14,5-15,0 cMm. Btim, ocoOuHH
MOoAIOHUX PO3MipiB OyiIM MOOJUHOKUM BU-
HSTKOM.

3 60-x pp. XX CT. CyTTEBO MOTipIIN-
Jach BIITBOPIOBaJbHA 3ATHICTH IOIY-
nsuii  GIOTO  HICTPOBCBKOTO paka. Y
1970-1980-x pp. abCoMOTHA TIOAOYICTD
LHOTO BUY KOJMBaiacs B Mexax Big 454
o 637 ikpuHOk (y cepemHbomy 540), a
poboua — Bix 238 no 459 ixpunok (y ce-
penabomy 340 ikpunHok). Y 2017-2021
pp. abCONIOTHA IUIOMIOYICTh 3MEHIIMIACH
o 68—489 ikpuHOK, a poboya — g0 46
no 350. 3MeHIMBCA TaKOXK 1 TOKa3HUK
koedimienta Ki (BIIHOMIEHHS CEpPeaHbOI
IHAMBIAyaIbHOI Ta POOOYOI MIOAI0UOCTEH
IO CEPEHBOT 1HIUBIYaITBHOT a0COTFOTHOT
wioatodocti). Tak, ansa momynsiuii G6inoro
JHICTPOBCBKOTO paka 3 JIHICTPOBCHKOTO
muMany B 2017-2018 pp. BiH cTaHOBUB
0,63, Toni sik y 2020-2021 pp. 3MEHIIHBCS
1o 0,53. 3ayBaxumo, 110 B IEPioJl BiAHOB-
JICHHSI YHCEIBHOCTI JTHICTPOBCHKOI IOIY-
JAUil AOBronajioro paka miciisi Horo Ma-
coBoOi 3aruberni, koedilmieHT 30epeKeHHS
wioatouocTi (Ki) 3pocras go 0,84-0,87, a
MIPH 3MEHIIICHH] 11 YUCEeTbHOCTI — 3HIXKY-
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The reduction of the range of distri-
bution of white Dniester crayfish in the
Dniester estuary, the progressive decrease
in its size, the proportion of males, their
fecundity indicators and the coefficient of
fecundity preservation (Ki) indicate a de-
pressed state of the population of this high-
ly valuable species.

As a result of the progressive degra-
dation of the population, catches of white
Dniester crayfish in the Dniester estuary
have significantly decreased. In recent
years, the catch per liver does not exceed
1.0-2.0 kg, and sometimes the catch con-
sists of only a few individuals. In addition,
the share of undersized crayfish (up to 10
cm) in catches has increased, which some-
times exceeds 50—-60% of the catch.

This state of the crayfish population
requires a thorough study of it based on
constant monitoring of the abundance of
individuals in the estuary. We consider it
expedient to introduce a complete ban on
fishing for white Dniester crayfish in the
Dniester estuary until the state of the pop-
ulation of this species stabilizes and its
abundance is restored, but to recommend
fishing for scientific purposes.
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