DKOJIOTHA, 2023, Ne 1, c. 35—45

VIK 594.1-113.9(571.63:282)

3AMOP KPYIIHBIX /IBYCTBOPYATDBIX MOJIJIIOCKOB B PEKAX I0O2KHOTI'O
ITPUMOPBA B JIETHE-OCEHHUH CE30H 2021 r.

© 2023 r.

B. B. Bboraros* *, JI. A. IIpo3oposa“, T. B. Hukyimna“®

“Pedepanbublii HayuHbLl YeHMp 6UOPA3HO0Opa3us Hazemuoil buomot Bocmounoit Asuu /IBO PAH,
Poccus 690022 Bradusocmok, npocn. 100-remus Bradusocmoka, 159
*e-mail: vibogatov@mail.ru

IMToctynuna B pepakumio 18.08.2022 1.
IMocne mopa6otku 25.08.2022 1.
IMpunsra k nyonukaiuu 01.09.2022 r.

B anHoManbHO xkapKuii 1 MaJTOBOAHLIM JIeTHe-O0ceHHMIA ce30H 2021 I. B paBHMHHBIX peKax rora [Ipumopcko-
ro kpag (tor [lanbHero Boctoka Poccun) ormeueHa maccoBasi rubenib Unionidae u3 ponoB Middendorffina-
ia, Buldowskia n Sinanodonta. Han6oJsee BBIHOCIMBBIMU K BBICOKOI TeMIlepaType BOAbl oKazaauch Nodu-
laria douglasiae (Griffith et Pidgeon, 1833), HauMeHee BBIHOCJIMBBIMU — BUIIBI U3 pONOB Sinanodonta n Mid-

dendorffinaia.

Karoueswie cnosa: Ilpumopckuii kpaii, peku, Bivalvia, Nodularia, Middendorffinaia, Buldowskia, Margaritif-
era, 3amop Unionidae, usMeHeHue KJIMMaTa, BbICOKasl TeMIlepaTypa BOAbI, aHTPOIIOTEHHOE 3arpsi3HeHUE

DOI: 10.31857/50367059723010031, EDN: GYJBSP

B mocnenHue HECKOJIbKO AeCSATWIETUI Tpupoaa
Hallleil IIaHeThl pa3pyllIaeTcsl ¢ HEBEPOSITHOI CKO-
POCTBIO, TIPUYEM ITPECHOBOIHBIE IKOCHCTEMBI OTHO-
csITCSl K UMcy HauboJee ysa3BuMbIx. [1o mporHo3am B
OvkaiiieM OyaylleM BO3IeliCTBYE KIIMMATUYECKIX
¢aKTOpOB HAa DKOCUCTEMBI 36MHOTO I1apa YCUJIMTCS
[1]. U3MeHeHuWe KJIuMaTa BJIWUSIET Ha TIPUPOIHBIC
[UKJIBl HABOTHEHMI: YBEINIMBACTCS CHIa ITaBOIKa,
OJJHAKO BEPOSITHOCTDb JIMBHEN B CyXOii CE30H YMEHb-
maeTcs (T.e. HabJromaeTcs OoJibllie KpaitHocTeit) [2].
B yactHOCTH, Ha 10Te JanbHero Boctoka B aBrycre u
ceHTsope 2020 r. B [IpMopbe TIpoIin cujibHEIE 10-
KM, B TOM YKCJIe BbI3BaHHBIC NBYMS TalipyHaMu, B
TO K€ BpeMs JIeTHe-oceHHUit ce30H 2021 1. obomien-
cs1 6e3 TaiyHOB, U 110 CBEACHMSIM CUHOINITUKOB I10-
IIOOHOI U TeNbHOM MexxeHu B [IpuMophbe He citydya-
Joch yxe 6ojiee 10 et (mociaenHuii pa3 MIMTEIbLHBIN
nepuon 0e3 BIUSTHUS TalipyHOB B peruoHe HaOJro-
nmancs mo 2010 T.).

B cuibHBII TTaBOAOK MPOMCXOOUT KOJIMYECTBEH-
HOE UCTOLIeHUE (GPUTO- U 3000€HTOCA BILIOTh IO pa3-
pYIIEHUSI PEYHBIX OCHTUYECKNX COOOIIECTB, a MpH
HU3KOM BOTHOCTH YCHIMBAETCS IIPOrPeB BOILI, IIPU
5TOM aKTMBHO PAa3BUBAIOTCS JIMYUMHKU HEKOTOPBIX
aM(PUONOTUUECKX HACEKOMBIX, OpPIOXOHOTHE MOJI-
JIIOCKU U Apyrue O0ecrno3BoHouyHble. Ha doHe miu-
TeJIbHOM MeXEHU U MPU BBICOKUX TeMIIEpaTypax Bo-
Ibl aKTUBU3MPYETCS OakTepualibHOE pa3jIoXKeHUe
OpraHMYeCKUX BEIIECTB, HAIIPUMEP 3aXOPOHEHHOTO
Ha JHe BoJOeMa JIMCTOBOro omnana. Beicokue TeMiie-
paTyphl BOJIbI CHU3KAIOT ITapLMaIbHOE JaBJICHUE KUC-
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JIopoia, YTO BBI3bIBAET TMOeb PeOoPUIbHBIX Opra-
HU3MOB. OT HaChIIIEHUS BOAbI KUCIOPOAOM 3aBUCUT
YCTOMYUBOCTh TUAPOOMOHTOB KO MHOTUM Hebyaro-
MPUSITHBIM (hbaKTOpPaM BHEIITHE! Cpebl, BKJIIOYas aH-
TPOTIOTEHHbIE 3aTPSI3HEHUSI.

IIp HU3KOM YpOBHE BOIBI YIOOHO IPOBOIUTH
nccaeaoBaHne KpynmHBIX Bivalvia m npyrux TOHHBIX
OpPraHU3MOB, MOCKOJBKY 3TU TUAPOOUMOHTHI CTAHO-
BSITCSI TOCTYITHBI IUIST TIpsSIMOTO cbopa 1 ydera. [1pu-
HUMas BO BHUMaHHWE CIIOXWBIIYIOCS B PETMOHE B
2021 r. MaJIOBOJTHOCTb PEYHBIX CUCTEM, OBLITIO TIPUSITO
pelreHre TPOBECTU OILIEHKY COBPEMEHHOTO COCTOSI-
HUS TIOMYJISIIIMN KPYITHBIX IBYCTBOPYATHIX MOJUTIOC-
KOB, OCOOCHHO BHUIOB, BKJIIOUEHHBIX B TOCJEIHEE
n3nanue “Kpacnoit knurn Poccun”: Middendorffi-
naia mongolica (Middendorff, 1851), Middendorffina-
ia sujfunensis Moskvicheva et Starobogatov, 1973,
Buldowskia cylindrica Moskvicheva, 1973 (Bce u3 ce-
meiictBa Unionidae) u Dahurinaia dahurica (Mid-
dendorff, 1850) (cem. Margaritiferidae) [3], mpocite-
IATHh WX CIIOCOOHOCTh K BEDKMBAHUIO B KCTPEMaTh-
HBIX YCIIOBUSIX MaJIOBOITHOTO CE30Ha.

MATEPHUAJI U METO/JbI

HccnenoBanus nipoBeneHbI B nioHe—HOs10pe 2021 1.
u anpene—utoHe 2022 r. Ha rore ITpuMopckoro Kpasi
B OacceiiHax pek KHeBnuaHka (momanb GacceitHa
476 xM?, mpaBbIil IPUTOK p. APTEMOBKA, KOTOpas B
CBOIO ouyepeb Brajgaer B Yccypuiickuii 3auB SmoH-
ckoro Mopsi) u PasmonpHas (miomiagb OacceiiHa
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Puc. 1. Kapra-cxema paitoHa cobopa MaTepuaja (a), B TOM 4yKciie B 6acceitHe pek KHeBnuaHnka (3oHa 6) u PazmonbHast (30Ha B):
1—3 — pycno p. KneBnuanka (JiecHOM y4acTOK — [, TyroBasi MECTHOCTb BhIIIIe 03. KpojieBenkoe — 2, IyroBasi MECTHOCTD HIKE
03. Kponeseiikoe — 3); 4 — 03. KposeBelikoe; 5 — IeiCTBYIOIIMIA BOAOOTBOIHOI KaHal; 6 — BOAOOTBOIHOI KaHaJl, OTIIHYPO-
BaHHBIN 3eMJISIHOI mamb6oii; 7 — p. OpsoBka; & — 03. OpiyioBckoe; 9 — p. UBHsIHKa (3arpsi3HeHHOE pyciio); /0 — o3epio Ha
p. UBHsHKa y moc. 3aBonckoii; // — BomoxpaHwiuille; /2 — ocHOBHOe pyciio p. PazgonbHoii; 13 — 1eBoe OTBETBJICHUE pycia
p. PasnonbHoit; /4 — 3atonsl p. PaznonbHoii; 15 — crapuua; 16 — kapwepsl; 17— p. Kunapucoka; /8 — OpocUTENbHbI KaHa
ynioc. KunapucoBo; 19 — p. Komaposka Hixe moc. Konnparenoska; 20 — 03. baneBypoBo; 21 — 3aToH p. KomapoBkM y criopt-

KoMmIuiekca PamyxHoe; 22 — p. PakoBka.

16830 xM?, Brlagaer B AMypcKuii 3anuB SAIMOHCKOTO
Mopsi), BKiItouasi peku KomapoBka (mioinanb 6ac-
ceitna 1490 km?, neBblii mpuToK p. PasmonbHoit, Ye-
cypuiickuii paiioH), PakoBka (Twiomanb OacceiitHa
812 km?, paBblii TpuTOK p. Komaposka, Muxaiinos-
cKuii paiioH) n KumapucoBka (JIeBbIii IpUTOK p. Pa3-
nosbHOM, Hanexxnuuckuit paiioH) (puc. 1a). Bes mc-
cJIeqOBaHHAsI TEPPUTOPHUS BXOOUT B SKOPETHOH “yccy-

pUIiCKME IIMPOKOJMCTBEHHBIE M CMEIIaHHBIE Jeca
YMEPEHHOTO KJIMMAaTta”, OTHOCSIIUICS K OMoMy “IIn-
POKOJIMCTBEHHBIE M CMEIIaHHBbIe Jieca yMEPEHHOTO
kmmara” (https://ecoregions2017.appspot.com/).

B 0acceiine p. KHeBMuaHKa 006cIe1oBaHO PyCiIo B
npeneiax pegyHoM JOJTMHBI IPUMEPHO 10 15 KM BhITIIE
cimstHst KHeBMU9aHKM ¢ p. ApTeMOBKa, IBa BOOOOT -
BOMHBIX KaHaia (IEMCTBYIOLIMI M HbIHE OTIIHYPO-

OKOJIOIma Nel 2023
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BaHHBIN 3eMJITHOI mam0Ooii), p. OpioBKa (IpaBbIid
nputok p. KHeBnuanka), o3epa OpioBckoe u Kpo-
JeBeukoe, p. MBHsHKa (BrmagaeT B 03. Kposesel-
KO€), BKJII0Uast 03eplo 6JI13 noc. 3aBOICKOIT 1 BOIO-
XpaHWINILIE B TOPHOM YacTU peuyHoro OacceifHa. B
HUKHEM TedeHUM p. KHeBUYaHKU OB BBIACICHBI
TPM y4acTKa: BEpXHUIA, paCIOI0KEHHBIN B IIpeIerax
IIMPOKOIUCTBEHHOTrO Jieca (11—15 KM OT BiameHus B
p. ApTeMOBKa), ¥ ABa HUXKHUX, PACIIOJIOXEHHBIX B
OTKPBITOM JIYyTOBOIt MECTHOCTHU, COOTBETCTBEHHO BbI-
e 1 Hike 03. Kpoiesenkoe (puc. 10).

B HuzoBbsX p. Pa3zmonbHOil cOOp MOJUIIOCKOB
MIpOBOAMIICS y TIoC. Pa3moiibHoe B OCHOBHOM pycCJie
Ha y4yacTKe OKOJIO 8 KM JIUIMHOM, I€BOM OTBETBJIICHUN
pycia peku (oxkoyio 300 M Huxke ctaHuuu Pa3monb-
Has), a TaKKe B 3aTOHAaX, cTapuliax U Kapbepax. B
p. KummapucoBka nccieqoBaHbl pyciao U OPOCUTEIIb-
HBIN KaHan y moc. Kumapucoso (puc. 1B), B p. Koma-
pOBKa — MPEATrOpHbBIii yuyacToK pyciiay noc. KoHnapa-
TeHOBKa, 03. baHeBypoBO 1 3aTOHBI PEKM Y CIIOPT-
komriekca PamyxnHoe, B p. PakoBka — pycino B
OKpPEeCTHOCTSIX IToc. MuxaiiioBckoe (puc. 1a).

Heo6xonumo nmomyepKHyTh, YTO BCE UCCIIeIOBaH-
Hble BOJHbIE OOBEKTHI ellle 3—4 mecsATUIeTUs Ha3al
OTJIMYAJTNCH BEICOKMM pa3HOOOpa3neM 1 3HAYNTEIb-
HO¥1 TUTOTHOCTBIO TTOCEJICHUSI KPYITHBIX TBYCTBOpYA-
TBHIX MOJITIOCKOB U3 cemeiictBa Unionidae [4—15]. B
YacTHOCTH, p. Pa3noibHYIO 1 ee TIOMMeHHbBIE BOIOE-
MBI, a TaKXe p. KumaprcoBKy ¢ MeTmopaTHBHBIM Ka-
HaJioM y 1moc. KumnapucoBo HacessyIi MHOTOUMCIICH-
Hble TipeacTaBuTeNu poaoB Nodularia, Middendorf-
finaia, Buldowskia wn Sinanodonta, npuyem
BBITIIIEHA3BAHHBIN KaHAJ SIBJISIETCS TUTIOBBIM MECTO-
HaxoxaeHueM Anemina (Buldowskia) zatrawkini Mar-
tynov et Tshernyshev, 1992 [11], no3aHee mmepeonpe-
IeleHHOro KakK Buldowskia suifunica suifunensis
(Shadin, 1938) [16]. HuzoBbst pex Komaposka u Pa-
KOBKa, a TakKXKe MX MONWMEeHHbIE BOJOEMbI HACESLIU
MOJUTIOCKY U3 ponoB Buldowskia w Sinanodonta, a B
cpemHeM TeUYeHUH 3TUX PeK TOMUHUPOBAIN BUIHI U3
pona Middendorffinaia. Kpome TOro, B BEpXOBbSIX
p. KomapoBku, B nipenesiax YccypuiickKoro 3amnoBen-
HUKa, oOMTaa KpyITHasT OMYJISIINS JaypCKOI JKeM-
uyxxHulbl Margaritifera dahurica (Middendorft, 1850)
(cem. Margaritiferidae) [15] (aHpiHe B p. KomapoBke
9TU KEMYYKHUIIbl COXPAHWUJIUCH JINIIb B CPENHEM Te-
yenuu, 61u3 noc. Konaparenoska [17]). B HukHeit
yacTtu 6acceitHa p. KHueBnuyanku, Bkimodast 03. Kpo-
JIeBelIKoe, nmpeobnaganu 6e33yoku 1u3 poaga Buldows-
kia, B ToM uucne B. cylindrica, njist KOTOpOTO OAUH U3
3aTOHOB peKM Hirke o03. KposeBemkoe o603HaueH
KaK TUIIOBOEe MecToHaxoxaeHue [12]. Pexe B HU30-
BbsIX p. KHeBMUYaHKU BCTpedaluch MpeacTaBUTEIU
ponoB Middendorffinaia, Sinanodonta n COnToOHOBaTO-
BomHble Mosumiocku Corbicula japonica Prime, 1864
(ceMm. Cyrenidae). Peka OpJioBKa B CBOIO ouepeb ObI-
Jla oOwIbHO HacesieHa Buldowskia suifunica (Lind-
holm, 1925) [16, Ta6:. 65, 68].

BKOJIOTUA

Nel 2023

BaxxHo HammroMHUTH, 4YTO KpynHbIe Bivalvia B bac-
ceitHax pek KHeBuuaHka u PaznonbHast criopaauye-
CKM UCCJIENOBAJIMCh Ha TIPOTSKEHUU Beero XX CTo-
JIeTus, pu 3ToM B 1980-x romax ObLIM OPEaIpUHSTHI
Haubosiee MacllITaOHble COOPBI MOJUTIOCKOB, B KOTO-
pPBIX yJyacTBOBaJI OMH U3 aBTOpoB cTathu (B. bora-
ToB). B mocnenytonue rogbl NMpoBOAUJIUCH PA30BbIE
BBIE3IIbl CIIELIMAJIUCTOB Ha BOJOEMBI, B pe3yJibTaTe
4yero ObUIM TOJyYeHbl TIepBble CUTHAJIbI, YKa3blBalo-
IIMe Ha Jerpajaluio MeCcTOOOUTaHWM NBYCTBOpYA-
ThIX MoJITIockoB. Hampumep, npu obcienoBaHuU B
2000 u 2008 rr. BepxoBbeB p. KoMapoBku ObLIO 3a-
(GUKCUPOBAHO HCUYE3HOBEHUE XeMuyxXHULl Dahuri-
naia dahurica 3 TOHHOTO COOOIIIECTBA, a MPU 00CIe-
nmoBanuu B 2011 . ocHOBHOTrO pycia p. PazmonsHoit y
noc. Pa3zmonbHoe B cocTaBe MajlakogayHbl He ObUIA
OOHapyXeHbl JOMWHHUPOBAaBIIIME 3[€Ch paHee Tpel-
craButenu poaa Middendorffinaia. B 3TOT Xe nepuon
OTCYTCTBUE ABYCTBOPUYATHIX MOJJTIOCKOB OBLIO OTME-
yeHo B p. KumapucoBka u MeJIMOpaTUBHOM KaHaJjie
013 moc. Kumapucoso.

B 2021 1. cO0p MOJUTIOCKOB OCYIIECTBIISIIICST Ha TEX
K€ BOIHBIX 00beKTax, 4To u B 1980-x romax, 3a mc-
KJIIOUeHUEM 03eplia 1 BOAOXpaHWIuIa Ha p. VIBHSIH-
Ka, cocTaB MajakodayHbl KOTOPbIX ObLT UCCIIeIOBaH
BriepBbie. COOp paKOBUH MPOBOAWICS BPYUYHYIO WU
C TIPUMEHEHUEM KPYIMHOSIUEUCTOTO cayka U rpadse-
BUAHOTO ckpebka. KomnuecTBEHHBIU yuyeT MOJLTIOC-
KOB BBITIOJIHSJIM MyTeM TOTaJbHOIO 00J0Ba CKped-
KOM OIpeneeHHOM MI0Iaay IpyHTa 10 IIyOUHBI 1.5
WIK 2 M, a TaKKe TTpU pydYHOM cOOpe Ha MEJIKOBO-
IbsiX. [1py KOJMYeCTBEHHOI OlIeHKE XXUBBIX 0CO0eii
MOJHSATBIX C TPYHTAa MOJUJIIOCKOB, KaK IMPaBujo, BO3-
Bpallian B IIpupoay. Bcero ObL1O0 COOpaHO OKOJIO
40 >kuBBIX IBYCTBOPOK 1 Oojiee 400 ITyCThIX paKOBHMH.
OnpeneneHne MOJUTIOCKOB 1 (POTOrpacri BHIITOIHEHBI
B.B. BoraroBbiM. /1151 OLIEHKU CTEIIEHU 3BTPOPUPO-
BaHUSI BOJIOEMOB MPOBOAWICS YYeT JTOMUHUPYIOIIUX
BUIIOB BOJOPOCJEN B MOBEPXHOCTHBIX aJIbrOOaKTEPU-
aJIbHBIX TUIeHKax. OrpeaesieHue Boaopoceii mpoBee-
Ho T.B. HukynuHoii.

B 2021 r. B OCHOBHBIX TOYKax cOOpa M3MepsUin
TeMITepaTypy BOIBI, ONpenesisuii ypoBeHb pH u co-
JIep>XXaHue B Bole aMMoHUitHoro a3ora (NH,) ¢ uc-
MOJIb30BAaHUEM COOTBETCTBEHHO Value-Test u Am-
monium/Ammonia-Test, mpousBoguTeab — Sera
Werke Borsigstr. 49, D-52525 Heinsberg, Germany.
Kpome toro, B amnpene—utoHe 2022 T. B yCIOBUSIX
HU3KOIi BOJBI ObLIO MTPOBEAESHO KOHTPOJIbHOE 06Ce-
JIOBaHME TOYEK cOOpa MOJITIOCKOB: TOMOJHUTEIBHO
U3MePsUIM KapOOHATHYIO XKecTKOCTh Boabl (kH) u co-
nepxxaHue B Boae pocdaro (PO,), KOTOpbIE OLIEHU -
BaJid C UCMOJIb30BAaHUEM TECT-CUCTEM TOTO XKe MpOo-
usponutens: “kH Test” u “Tetra Test PO,” cooTBeT-
CTBeHHO (Tabm. 1, 2).
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Taomuna 1. TunpoxuMmuueckne xapakTepuCTUKM BOIbI HA CTaHIIMSIX B OacceliHe p. KHeBuyaHka

BOTATOB u np.

Mecro cbopa KoopauHaThl, Jara, Temneparypa NHy,, PO,

(Ne craH1UmM) C.I1./B.1I. BpeMms coopa BoJbl, °C pH | kH MT/JT MTI/J
Pexa Knesnuanka, necHas 3oHa (1)| 43°25°19”7/132°11°82” | 20.10.21, 16-30 6.0 6.5-7.0| — 1.0 —
To xe 43°2522”/132°12’11”7 | 25.05.22, 10-00 18.5 7.0 6.0 5.0 5.0
Pexa KneBuuanka, 43°25’19”/132°11’82” | 20.10.21, 11-30 6.0 7.0 — 1.0 —
BBIIIIE 03epa (2)
To ke 43°23'54”/132°14'99” | 25.10.21, 14-00 7.0 7.0 — 5.0 —
» 43°23'377/132°15'33” | 25.05.22, 15-00 24.0 9.0 3.0 0.5 0.5
Peka KneBuuanka, y copoca ¢ 43°23’18”/132°16’15” | 25.05.22, 12-30 21.0 7.5 | 6.0 [>10.0 10.0
OYMCTHBIX COOpYKeHmiA (3a)
Peka KneBnuanka, Huoke ouncT- | 43°23°077/132°16°08” | 20.10.21, 14-00 10.0 7.5-8.0 — | 10.0 -
HBIX coopykeHMii (3)
To xxe To xe 25.05.22, 12-00 23.0 7.5 4.0 5.0 5.0
Kanan p. KneBuuanka, B ycrbe (5) [43°23'087/132°16°04” | 15.09.21, 11-00 19.5 — - - -
Pexa Opnoska (7a) 43°23’027/132°15’67” | 26.10.21, 10-00 6.0 7.5 — 0.0 —
To e To e 25.05.22, 14-00 | 22.0 80 [50] 00 0.0
Peka VBHsTHKa, 3arpsisHEHHBIN | 43°267307/132°18°08” | 20.10.21, 15-20 8.0 7.5 — 15.0-10.0f —
yyacTok (9)
To xxe To ke 25.05.22, 11-30 16.0 7.0 3.0 5.0 |5.0-10.0
O3epiio Ha p. IBHstHKe (10) 43°26'56”/132°17°77” | 20.10.21, 15-40 7.0 7.5 — 0.0 —
To xxe To xxe 25.05.22, 11-00 19.0 7.5 4.0 0.0 0.0
Tabimua 2. TuapoxuMudecKre XapakKTepUCTUKY BOIbI Ha CTAHIUSIX B GacceiiHe p. PazmonbHast

Mecro c6opa KoopnuHarsl, Hara, Temneparypa NH,, | PO,,
(Ne craHLm) C.II./B.1. BpeMsi cbopa Boasl, °C pH 1 kH MI/J1 | Mr/n

Peka PaznonbHas, Beile Kapbepa (12a)  (43°35°047/131°53779”| 20.05.22, 11-40 21.0 8.5 (3.0 0.0 | 0.5
Peka PasnonbHas, y Mocta (12b) 43°33’03”/131°53’23”| 20.05.22, 16-00 20.0 85 3.0/ 0.0 | 0.5
3aToH y cT. PaznonbHoe (14a) 43°33’46”/131°54°60”| 20.05.22, 15-00 27.0 7.5 (3.0 0.0 | 0.5
Crapuua y ct. PazgonbsHoe (15) 43°33’50”/131°54’01”| 20.05.22, 14-00 22.5 7.5 14.0] 0.0 | 0.0
Kapbep y p. Pasnonbhas (16) 43°34'66”/131°53'98”| 20.05.22, 12-50 | 22.0 75 |3.0] 0.0 | 0.0
Kanany c. Kunmapucoso (18) 43°27'83”/131°55"27”| 20.05.22, 10-30 21.5 6.5 3.0/ 0.0 | 0.5
Pexa Komaposka, Huxe c. Kongpare-  |43°387397/132°09°56”| 29.10.21, 12-00 6.0 70 | — 1 0,0 -
HoBKa (19)
To xxe To xe 19.11.21, 11-00 3.0 7.0 — 1 0.0 —
» » 29.04.22, 13-00 6.5 6.5-7.0/3.0] 0.0 | 0.0
O3. banesyposo (20) 43°43’15”/132°03’10”| 22.06.22, 11-00 18.5 7.5 (4.0] 0.0 | 0.0
3aroH p. Komaposka y ¢/k Pamyxnoe (21)[43°45°19”7/132°02725”| 22.06.22, 12-00 21.5 7.0 (2.0] 0.0 | 0.0
Peka PakoBka (22) 43°53"74”/132°00°50”| 29.10.21, 16-00 7.0 75 | — | 5.0 —
To ke To xe 22.06.22, 14-00 21.5 7.0 (3.0 1.0 | 2.0

PE3VYJIBTATDI

Bacceiin p. KneBuuanka. B ocCHOBHOM pycie
p. KHeBMuaHKa, ee paboyeM BOIOOTBOIHOM KaHaje,
03. Kponeseukoe u p. OpnoBka (puc. 10, /1—8) B e-
pUoOI MCCIeNOBaHUs ObLIM OOHApPYXXEHBI TOJBKO
npencraButenu pona Buldowskia, mprmaemM Bo BTOPOit

noioBuHe aBrycra 2021 r. 0bu1 3apKCUpPOBaH 3aMOP
STUX MOJUTIOCKOB, B TO BpeMsl KaK B UIOHE eIle MOX-
HO OGBUTO BCTPETUTH XXUBBIX IByCTBOPOK. HecoMHeH-
HO, OCHOBHAasI MpUYMHAa MaccoBoii rmoenu Buldows-
kia cBsi3aHa ¢ TIPOJIOKUTEILHBIM aHOMAJIbHO TEIl-
JIBIM JICTHUM TIEpUOJIOM, KOTZa B YCIIOBUSX KpaifHe
HU3KOI MaJIOBOTHOCTHU TeMIIepaTypa BOIbI B BOIOE-

BKOJIOTUA

Nel 2023



3AMOP KPYITHBIX JIBYCTBOPYATBIX MOJIJTFOCKOB B PEKAX FOKHOI'O ITPUMOPBA 39

MaX Y BOIOTOKaX IJINTEILHOE BpeMs HE OIIyCKaJIach
Huxe 28—30°C.

KonuuecTBeHHbIE  y4yeThl TMYCTBIX PaKOBUH
Buldowskia, obpa3oBaBIIUXCS B pe3yjbTaTe 3aMopa
MOJLTIOCKOB, TIOKa3aji UX KpaiiHe HepaBHOMEpHOE
pacripenejeHne Io Owmortornam. B dactHocTH, B
p. KHeBuuaHKa B BepxHei JiecHoit 30He (puc. 10, 7; 2a)
MpU TOTAJILHOM O0JIOBE I'pyHTa OT OGepera 10 niyou-
HBI 1.5 M ObLIO cOOpaHO Bcero nmo 1—2 pakoBUHEI HA
Kaxaeie 10 M pycia, a Ha paBHUHHOM O€3JI€CHOM
yuyacTtke (puc. 10, 2; 20) — mo 5—9 pakoBuH. O4eHb
HU3Kasl TIOTHOCTh ABYCTBOPOK B JIECHOU 30HE 00b-
SICHSIETCS TEM, 4TO JHO peku B 2021 T. ObLIO MOKPBITO
TUIOTHBIM CJIOEM TI€pErHUBAIOIIErO JMCTOBOTO OMnaja
(puc. 2B), coxpanubierocs ¢ oceHu 2020 r. ITonsaT-
HO, 4TO JIUCTOBOE MOKPBITUE TPYHTA JIETKO CMbIBAET-
csl B TEPHOJbl TAaBOJKOB, HO MPU JJIMTEIbHOU MeXKe-
HU JIMCTOBOM omajl OCTaeTcsl Ha TPyHTE, TEM CaMbIM
coKpalllasi MecTooOMTaHUsI MOJUTIOCKOB. Huke mo
TEUEHMI0, BHE JIECHOI 30HBI, CIUIOIITHOTO MOKPBITHS
JIHA JIUCTOBBIM OIAaJ0M HE OTMEYEHO, YTO, OYEBU/I-
HO, obecrneuyunsio 6ojiee BBICOKYIO YACIEHHOCTD JIBY-
CTBOPOK.

Haubonee cymectBeHHblit orxon Buldowskia Ha-
omonaics B p. OpioBka (puc. 16, 7), Tae IIOTHOCTB pa-
KOBHWH CpeJI UCCIICA0BAaHHBIX BOJOEMOB OKa3aJlach O~
HOIi 13 HauboJjee BeICOKMX. Harmpumep, 3 ceHTSIOps
2021 r. Ha 25-MeTpOBOM yJacTKe pyciia ¢ KOoOpmirHa-
tamu 43°23°02” c.mr., 132°15°67” B.o. (puc. 2r) npu
IUpUHe peku 7—8 M u mryoune 1o 1.6—1.7 M GbLIO
cobOpaHo 56 MyCTBIX paKOBUH (pUC. 211), IJIMHA KOTO-
pBIX Haxoaujaachk B Ipeneiax 6.3—9.8 cM, a ux BO3-
pacTt usMeHsIcs oT 2—2.5 mo 4 net (Bo3pacT OOHOM
pPaKOBUHBI cOCcTaBuI 1 rom). AHaJIOTMYHBIE 11O BO3-
pacTHOMY COCTaBy IIyCThle pakoBUHBI Buldowskia
ObLIM OOHapyXeHbl B pycie KHeBUYaHKU HUXE 03.
KponeBenkoe, B To BpeMsi KaK Ha CpeOIHEM y4acTKe
peku (BbIlIEe 03epa), BO3pACT COOpAaHHBIX MOJLIIOC-
KOB He IIpeBhIIai 2 JieT. Bce coOpaHHBIe BbIIIE 03.
KposeBennkoe MOJITIOCKM OBLIN MIECHTU(UIIMPOBA-
HbI KaK Buldowskia suifunica, B To BpeMsl KaKk Ha HUXK-
HEM y4JacTKe pycJia ObLIM BCTPeUYeHBI KakK B. suifunica,
Tak u B. cylindrica.

Eme omHo xpymHoe nocenenue Buldowskia 6110
00HapyXeHO B MPUYCTHEBOM YJaCTKe BOTIOOTBOIHO-
ro KaHaja ¢ KoopauHatamu 43°23°08” cau. u
132°16°04” B.1. (cM. puc. 16, 5). [Ipu ToTabHOM 06-
JIOBE 3TOro O6MoToIa JIMHoM 10 M, IIIMpUHOIM 5—6 M 1
m1youHoit 10 0.8 M, mpoBeneHHOM 15 ceHTs10pst 2021 1.,
OBLI coOpaH 51 3K3. IMyCTBIX PaKOBMH, IJIMHA KOTO-
pBIX U3MeHsiIachk oT 4.7 1o 5.5 cM, a Bo3pacT — oT 2 10
3 net. I1o MopdonornyeckuM Npru3HaKaM BCe PaKo-
BUHBI OBUIM UAeHTU(GULPOBaHbI KaK Buldowskia cy-
lindrica [16, Ta6i. 70].

ITokazarenbHo, uto B 2021 1. B p. KHeBnyanka
BhIlIE 03. KposeBelkoe B TOJIIIE WJIMCTOTO IPyHTa Ha
IIyOMHE OKOJIO 2 M OBLIM OOHapy:KeHbl MHOI'OYMC-
JICHHBIE OCTaTKW KPYIMHBIX paKOBUH Sinanodonta, ot

BKOJIOTUA
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KOTOPBIX COXPAHMJIACh TOJIBKO TTIOTPYKeHHAs B TPYHT
TepeaHsIsl YacTh PaKOBUHBI, TOTIAa Kak OMbIBaeMast
BOJOI ee 3aJHss 4acTb yKe ucuesia (CM. puc. 2e).
Ecnu y9uThIBaTh CKOPOCTH KOPPO3UHU paKOBUH (2 TO-
na 1 0oJiee), TO BBIMUPaHUE 3TUX MOJIIIOCKOB MOIJIO
npou3oiiTy He mo3xe 2019 r. uyu panee. KocBeHHbIM
MOATBEPKAEHUEM BpeMEHU JAaHHOTO COOBITUS CTalu
HaXOOKM Ha 3TOM XK€ yJacTKe pycia “CBeXUX’ Iy-
CTBHIX pakoBUH Buldowskia suifunica ICKIIOYUTEIBHO
2-JleTHero Bo3pacta. BeposiTHO, B Tepuon rudenu
Sinanodonta ipou3sonuia u tTubenb Buldowskia, KoTo-
peie K 2021 T. CMOIVIM YaCTUYHO BOCCTAHOBUTH CBOIO
MTOMYJISIIIAIO, B TO BpeMsI KaK MOJUTIOCKY pona Sinan-
odonta ucuye3nu u3 p. KHeBUYaHKU, TTO-BUAUMOMY,
yXe 6e3BO3BpaTHO.

Hamo orMeTuTh, 4TO B IIPOILJIOM IIPEACTABUTEIN
Sinanodonta 6BITM MIMPOKO pacIpoOCTpaHEHBI B Oac-
ceiine p. KHeBUYaHKa, IMOCKOJBKY OTAEbHbIE (ppar-
MEHTbl PAKOBUH 3TUX MOJLUIFOCKOB ObLIU COOpaHbI B
pycie peKu Kak BhIIlIe, TaK 1 HiKe 03. KpojieBelkoe,
B BOJIOOTBOMHBIX KaHajax, a Takxke B p. OpioBkKa.
BwmecTte ¢ Tem B niepuon 3amopa 2021 1. B HEOOJIbIIIOM
¢J1a00 MPOTOYHOM 03eplie 6Ji13 Moc. 3aBOJACKOE C KO-
oparHaTamu 43°26°56” c.m. w 132°17°77” B.4. (cMm.
puc. 16, 10), coenuHeHHOM ¢ p. MBHsIHKa BhITEKalo-
MM U3 03eplia O€3bIMSTHHBIM MTPOTOKOM, ObLTU 00-
HapyXeHbl XuBble Sinanodonta schrenckii likharevi
Moskvicheva, 1973. D10 03ep1i0 okKa3aaoch pedyru-
YMOM M JJISI Tp€X HOMUHATUBHBIX BUIOB Buldowskia:
B. suifunica, B. flavotincta (Martens, 1905) [16,
Tabiu. 72, 18, 19] u B. fuscoviridis (Moskvicheva, 1973)
[16, Tabi. 73, §—16], KOTOpbBIE 3AeCh YCIIELIHO Nepe-
KWW, TI0-BUAUMOMY, HE OOUH aHOMAaJbHO XapKUii
nepuona. IlpuMedaTenbHO, YTO MOJUTIOCKU B OCHOB-
HOM KOHIIEHTPHUPOBAJIMCh B IpUOpPEXbe KPYyTOTo Oe-
pera [oXXKHOUM 3KCIMO3MIIMM, e TeMIepaTypa BOIbI
OblTa Ha 2—3° u OoJiee HIMKE, YEM Ha OTMEJISIX, TIpU
OTCYTCTBUM aMMOHUS U pocdaToB (cm. Taba. 1). Bto
2Ke BpeM:I 3TO 03€pII0 YK€ MHOTHE TOIbI OTPE3aHO OT
9KOCUCTEMBI 03. KpoJieBellkoe n3-3a TOKCUYHBIX BOI
p. BHsIHKA: Bolla B peKe 3arpsi3HeHa OTXoaaMU MTH-
nedabpuKK, UMEET IOBBIIIEHHOE COOepKaHUE aM-
MoHUs U pocdaToB (cM. Tadmd. 1).

Eme ognum n3 pedyruymMoB mis B. suifunica oxa-
3aJIcsl OTITHYPOBAHHBIN OT OCHOBHOTO pycia p. KHe-
BUYAHKM YYaCTOK BOJOOTBOIHOTO KaHAJIa C KOOPOY-
Hatamu 43°23°24” c.ur. n 132°15’80” B.1. 3nech 6e33y-
OKM OBUITM CKOHIIEHTPUPOBAHBI IO OOPBIBUCTHIM
I03KHBIM Geperom Ha nryouHe 0.4—0.6 M. BaxHo no-
SCHUTb, UYTO JAHHBINA y4acTOK U3-3a IOXKHOI IMo3u-
LM TaKXKe He HaXOAWJICI TIof BO3IeHCTBUEM TIpPSi-
MBIX COJIHEUHBIX JIy4eii, UTO, CKOpee BCero, u oodec-
MeYnio BbIXKMBaHUE MOJIJTIOCKOB, B TO BpeMsl KakK Ha
MIPOTUBOMOJIOXHOM Oepery KaHalla MOJIJTIOCKU He
oGHapykeHbl. He MCKITIOUeHO, YTO 3TOT U aHAJIOTHUY-
HbIC BOJOEMBI-pedyriyMbl MOTYT B TIEPCIIEKTHBE B
YCJIOBUSIX BBICOKOIT BOIbI CTATh UCTOYHUKAMU BOCCTA-
HoOBJIeHUs nocenenuii Buldowskia B p. KHeBJaHKa.
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Puc. 2. bacceiin peku KHeBuuyanku: a — p. KHeBnyaHKa B paitoHe JieCHOM 30HBI (CeHTs10pb 2021 1.); 6 — p. KHeBMYaHKa B HYK-
HeM TedeHnu (aBryct 2021 1.); B — IMCTOBOI1 OMa, MoaHThIN B ceHTsI0pe 2021 1. ¢ rpyHTa p. KHEBUYaHKM B JiecHOI 30He (yya-
CTOK M300pakeH Ha puc. 2a) ¢ nyouHbI 1.5 M; r — p. OpsioBKa B HY>KHeM TedeHuu (poto 03.09.2021 r.); 1 — mycTbie pAKOBUHBI
Buldowskia suifunica (Lindholm, 1925), co6pannbie 03.09.2021 r. Ha yyactke p. OpJOBKHU, U300paXKEHHOM Ha puc. 2r; € —
OCTaTKU pakoBUH Sinanodonta, cobpaHHble B p. KHEBMUaHKa MPUMEPHO ¢ 2-MeTpoBoii yOuHbI B aBrycte 2021 r. Ha yyacTke,

1300paxkeHHOM Ha puc. 20.

Bonoxpanunuiiie, pacrojioXKeHHOe B TOPHOI 4a-
ctu OacceiiHa p. MIBHSIHKA M OTIMYaBIIeecs MpPO-
XJagHOI BoloM (TeMrepaTypa B aBrycTe He MpeBbI-
mraa 24—26°C Ha MEJIKOBOIHBIX YYaCTKaX), B ITEPU-

o MCCIeIOBaHMII OBLIO 3acejieHO MepJIOBULIAMU
Nodularia douglasiae (Griffith et Pidgeon, 1833), ko-
TOpble, MO-BUAMMOMY, ObUIM WHTPOIAYLMPOBAHbI B
3TOT BOJOEM ITIPH €To 3apbioieHnn. Jpyrux nmpencra-

OKOJIOTUA Nel 2023
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putesieii Unionidae 3meck He oOHapykeHo. Kakumx-
JINOO MPU3HAKOB YTHETEHMSI MOJIJIIOCKOB B BOAOXpa-
HUINIIE HE OTMEYECHO.

bacceiin p. PasnonbHasg. [Ipu oOcnenoBanuu B
2021 . pycna p. Pa3zgonpHOIM, a TaKKe € 3aTOHOB U
KPYITHBIX OTPpabOTaHHBIX KapbepoB (CM. puc. 1B) Ha-
MU ObUIM BCTPEYCHBI IJIOTHBIE TToceiaeHus Nodularia
douglasiae, KoTOopble MOKAa3aau XOPOIIYI yCTOMYM-
BOCTb K IMOBBILIIEHHOU TeMIlepaType BOAbI B TCUCHUE
BCETO aHOMAJIbHO TEIIOTO BEreTallMOHHOIO CE30Ha.
Honynsipum B OCHOBHOM KOHIIEHTPUPOBAJIUCH IO/
oOeperoM 0Ju3 ype3a BOIBI, TIe JTOCTUTaJIM MaKCHU-
MasibHO#A motHocTH (10 150—200 5k3/M?). B HacTo-
sIee BpeMsI COCTOSIHUE MOMYJISIIUIA 3TOTO BUAA HE
BBI3bIBaeT ormaceHus. Hampumep, KOHTPOJIbHBIA
yueT N. douglasiae, npoBeneHHbIl B Mae 2022 1. B
KpYITHOM Kapbepe BbilIe IIoc. Pa3mombHoe (CM.
puc. 1B, 16), BbISIBUII BEICOKYIO TNTOTHOCTh JIBYCTBO-
POK B IpUOPEXHOIi 30He: okoyo 180—200 sk3/M? n
oonee. KpomMe TOro, moBceMeCTHO ObIJTa OTMEYEHa
BBICOKasi JOJIs1 HOMYJISIpU HOBOTO MOKOJIEHUSI, CO-
craBuBmiasg 10—15% ot o61eil YMCIIEHHOCTH MOJI-
JIIOCKOB.

B oTHoO11IEHMM COCTOSTHUS IPEACTAaBUTEIIEeH TTOMy-
nsauuit Sinanodonta v Buldowskia nabnonanach 06-
patHasg kaptnHa. B wactHocTH, 20 aBrycra 2021 r. B
JneBoM pycie p. PaznonbHoii (cMm.puc. 1B, 13) Ha r1y-
OuHe okoJ10 1.5 M ObLUIM COOpaHBI TOBKO ITYCThIE pa-
KOBUHBI Sinanodonta, a B KPyITHOM CTapUYHOM O3e-
pe, HarpoTuB cTaHuu PaznonbHoe (cM. puc. 1B, 15),
rae 3T 0e33yoku enle B Havane 2000-x rogoB ObUIA
OOBIYHBI, B Uy OOHAPYXEHBI JIUIb OTAEJIbHbIE TTO-
JIypazjioXuBiIdecs: pparMeHThl UX pakoBUH. B 6ac-
ceiiHe p. PasznonbHOII mogoOHbIe (hparMeHThl ObLIU
OOHapy>KeHbI TAKXKe B HEKOTOPbIX OE3bIMSIHHBIX CTa-
puuax u o3. baneByposo (cMm. puc. la, 20). ITo-Buau-
MOMY, HCUE3HOBEHME W3 cocTaBa MajlakodayHbl
HIDKHEM yacTu 6acceitHa p. Pa3monbpHOI mpeacraBu-
Teneit Sinanodonta viMeeT YCTOWUYMBBIN XapakTep,
4TO, HECOMHEHHO, TpebyeT pa3padbOTKN 0COObBIX Me-
TOJOB MX OXpaHbl W BocrpousdBojcTBa B HOXHO-
ITpuMOpCKOM peruoHe B 1LIEJIOM.

B xoHIiie aBrycra B p. PaznonbHast u ee 3aToHax
ObLII0 OOHAPYXKEHO BCEro HECKOJBKO XUBbBIX BK3eM-
nasipoB Buldowskia, kotopble B Tiepuon coopa ObITHN
KpaliHe BSIJIBIMU, ITIO-BUAUMOMY, W3-3a BBICOKOI1
TeMmreparypbl BoJbl (0koio 29—34°C Ha MeIKOBO-
nwe). Kpome Toro, enmmHu4HbIe XuBble Buldowskia
ObLTM cCOOpaHbl B CTApUYHOM 03epe y noc. Paznosb-
HO€ 1 B HEKOTOPBIX COENNUHEHHBIX C PeKOil 0Tpabo-
TaHHBIX Kapbepax. B To e BpeMs yxe Mno3aHeit oce-
Hbio 2021 1. B mepeuurcIeHHBLIX OMOTOIIaxX >KMBbIC
Buldowskia ne obHapyxeHbl. KoHTponbHBIE COOPBI
MOJUJTIOCKOB, MPOBEAEHHbIE Ha JaHHBIX ydyacTKax B
Mae 2022 1., MOATBEpAWIIN OTCYTCTBUE ITUX ABYCTBO-
POK.

B mpouecce mccnenoBaHust OBIIO MOATBEPXKICHO
MOJIHOE OTCYTCTBHME JBYCTBOPYATBIX MOJUIIOCKOB B
BKOJ0OTInda
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p. KumapucoBka 1 ee opocuTeIbHOM KaHaie (CM.
puc. 1B, 17, 18). KpoMe Toro, Ha Bcex oOCie10BaH-
HBIX B paifoHe noc. PasnoibHOEe 61oTOmax He ObLIU
obOHapyxeHbl npencraBurenu Middendorffinaia, nc-
Ye3HOBEHME KOTOPBLIX M3 HM30BUI p. PazmonbHOI
0bUIO 3a(pukcupoBaHo ele B 1990-x romax. OueBu-
HO, 4TO COKpallleHIE apeaja 3THUX IIePIOBUIL IPOMC-
XOOUT U cerogHs. B yacTHOCTH, MaccoBas ruGesb
M. sujfunensis HaOMogamach HaM1U BO BTOPOM I10JIO-
puHe 2021 1. Ha TIPOTSKEHHOM ydJacTke p. PakoBka
061u3 moc. MuxaitnoBka (cMm. puc. la, 22; 3), nipu
5TOM BOJa B aBIyCTe—CEHTSIOpe 3[0eCh MMejla THU-
JIOCTHBII 3alax, 4TO yKa3bIBajlo Ha IIpeo0jiamaHue
aHa’POOHBIX MPOLIECCOB PA3IOKEHUSI OPraHUYECKO-
ro BellleCTBa, a HAa 3aTUIIIHBIX y4acTKaX IIOBEPXHOCTh
BOIOTOKA ObLJIa MMOKPHITA COOOIIECTBOM ILJIaBaIOIIE-
ro pacteHus psicku Lemna (puc. 3a). IlycThle pako-
BUHBI M. sujfunensis ObUIM pacIpelelieHbl KpaiiHe
HEpaBHOMEPHO M B OCHOBHOM KOHIIEHTPUPOBAJIUCH
1oj MoJIOTMMU OeperaMu Ha ruiecax. Ha omHoM u3
TaKMX y9aCTKOB BIOJIb IIpaBOro Oepera, MpOTSKEH-
HOCTBIO OKOJIO 5 M (TToKa3aH Ha puc. 3a), ObLIM CO-
O6panbl 82 rycThle pakoBUHBI M. sujfunensis (puc. 30),
JJTHA KOTOPBIX HaXOOWIach B mipeaenax 4.3—7.6 cm,
a X Bo3pacT u3MeHsics oT 3 1o 8 jeT. BaxkHO oT™Me-
TUTh, YTO MPU TIIATEIbHOM KOHTPOJbHOM OOCJIEN0-
BaHMU IIpuMepHO S50-METPOBOTO ydYacTKa pycia
p. PakoBka, ripoBeneHHOM 22 mioHs 2022 T., XKUBBIE
9K3eMILIAPBI M. sujfunensis He ObLIM OOHAPYXKEHBI, B
TO e BpeMsI Ha OOQHOM 13 IeCYaHBIX ILUIECOB Ha IIIy-
oune 0.2—0.3 M ObUTH COOpAHBI 2 JKMBBIX 9K3eMIUIIpa
Buldowskia suifunica 3-netHero Bo3pacTa, IJIMHOi 4.2
n 4.6 cMm.

OobpailaeT Ha ce0s1 BHUMaHME TOT (PaKT, UTO B OT-
JIM4¥e OT PaBHUHHBIX PEK Ha CpelHeM IT0JIyTOPHOM
yuactke p. KomapoBku (cMm. puc. la, 19), ojst KoTo-
POro XapakTepeH IrpaBUMHO-TaJI€UHbI C BaJlyHaMM
TPYHT, obuTaloias 3nech nomynssuus Middendorffi-
naia mongolica He MeJla IIPU3HAKOB YTHETCHMSI, IPU
9TOM TeMIlepaTypa BOAbI B peKe B JIETHUI ITIepuoI He
npesbimaina 22—25°C npu pH 7.5 n orcyrcTBUM aM-
MOHUIHOrOo a3oTa (cM. Tabi1. 2). 3mech XKe Ha IIy0o-
KOBOJTHOM y4YacTKe IepekaTa (IimyoruHa — OKoJio 2 M)
3acduKkcupoBaHO 12 XKUBBIX 3K3eMIUIIpoB Dahurinaia
dahurica. Tlo-BugmMoMy, COXpaHHOCTH 3THUX MOJ-
JIIOCKOB B YCJIOBUSIX XKapKOT0 ce30Ha CITOCOOCTBOBA-
JIU BBIXONIbI XOJIOAHBIX TOAPYCIOBBIX Bomd. B To Xe
BpeMsl HM3-3a Pa3BUBIIMXCS B YCJIOBHUSIX HU3KOIO
YPOBHSI BOJbI JIMYMHOK CETETUIETYIIUX PYYSHHUKOB
Stenopsyche marmorata Navas, 1920 pakoBUHEI 60JIb-
IIIMHCTBA XXWBBIX MOJITIOCKOB M. mongolica Ob11m nc-
MOJIb30BaHbl TMYMHKAMU JJISI KPETIJICHUSI CBOUX JIOB-
YUX CETel M TeM cCaMbIiM ObLIU O0E3IBUXKEHbI, UTO
BBI3BAJIO ITOBBIIIEHHYIO CMEPTHOCTh MOJIIIOCKOB B
3UMHUI niepuon [ 18].

B xopo1iem cocTosTHUM B HaYajle CEeHTSIOPST HaXo-
Iunuch nonynsuuu M. sujfunensis n B. suifunica B 3a-
ToHe p. KoMapoBKu (IpyHT WIMCTBIA) y CIIOPTKOM-
wiekca PamyxHsblii (cM.puc. 1a, 27). B MomeHT oTOOpa



42 BOT'ATOB u np.

Puc. 3. Pexa PakoBka (6acceiiH p. Pa3znonbHoii, tor [IpyuMopckoro Kpasi): a — peka B CpeHeM TedeHUu B ceHTs10pe 2021 1. (B
npudpexXbe BUIHO COOOILECTBO IJIaBalOLIEro pacTeHusl psicku Lemna); 6 — myctble pakoBUHbl Middendorffinaia mongolica
(Middendorff, 1851), coopannbie B p. PakoBka B ntoHe 2022 r. (y4acTok nokasaH Ha JIeBOM (poTo).

npob TemIiepaTypa BOIBI B 3aTOHE COCTaBIsUIa 25—
27°C, nipu a3ToM M. sujfunensis KOHLIEHTPUPOBAJIUCH
Ha myouHe cBbiiile 0.7 M B paiiloHe 3apociieii BOASHO-
ro opexa Trapa natans (L., 1758), mucThbss KOTOPOTO
3aKpbhIBIM TIPOHUKHOBEHME Ha TIIYOMHY COJTHEYHO-
ro cBeTa, a B. suifunica — Ha OTKPBITBIX y4acTKax Ha
oryouHe 0.1—0.5 m. IToBTOpHOE 0OCIEemOBaHNE OMO-
Tora B uioHe 2021 r. moaTBepANIO HATUYNE KUBBIX
MOJUTIOCKOB, B TOM uuciie Mojionu M. sujfunensis re-
Hepanuu 2021 1.

OBCYXIEHHWNE

B netamit mepnon 2021 1. B yCIOBUSX IJIUTEIILHOMN
MeEXEeHHU BOolla B HMCCIENOBAaHHBIX BOAOEMaX yxke K
KOHIIY UIOJISI TIPOTPEIIach 10 SKCTPEMaIbHO BEICOKUX
3HayeHui, coctaBuBlinx 28—30°C B pycie pek u
cBbile 32—35°C Ha METKOBOAbSIX, TIpUYEM HEOObIU-
HO BBICOKAasl TEMIIEpaTypa BOAbLI MPOAOIKAIa OTMe-
JaThCs B peTMOHE M B ceHTsI0pe. B wacTHOCTH, 3 CeH-
TS0ps TeMriepaTypa Boabl B p. OpJioBKa B THEBHbIE
yackl cocTaBlisiia 28°C, a 15 centsa6ps — 22°C. B Hu-
30BbsIX p. KHeBMuaHKa 9 ceHTs0psd B AHEBHBIE Yachl
TeMmIlepaTypa BOAbl B IpUOpPEXHOI 30HE cocTaBJIsiia
24-26°C, 15 cenTs6ps1 — okoiio 21—22°C, a 8 oKTI6-
pst — okoJo 14°C.

B aBrycre 2021 r. B paBHMHHBIX peKaxX peruoHa
OBbUT OTMEYEH MaCCOBBIN 3aMOpP KPYITHBIX IBYCTBOP-
yaThlX MOJIIIOCKOB U3 poaoB Middendorffinaia,
Buldowskia w Sinanodonta, KoTopbiii, O4EBUIHO, OBLI
00yCJIOBJIEH BBICOKOM Temmeparypoi Bogbl. IIpose-
JIECHHOE BITOCJIEACTBUY TUAPOXUMUYECKOE 00CIeno-
BaHUE BOAHBIX 0OBEKTOB (CM. Taba. 1, 2) mokaszajo,
YTO B HEKOTOPHIX CIIyJasx TUOETU MOJUTFOCKOB CITO-
CcOOCTBOBAJIO 3aTrpsSI3HEHUE BOTOTOKOB OpPraHUYeCK-
MU BeIlleCTBaMHU, B TOM YMCJIE C OYUCTHBIX COOPYXKe-
Hui 1. ApteM. B 11en1om B pyciax pek KHeBnyanka n

PakoBka moBceMeCTHO OBLIO BBISIBJICHO ITOBBIIIIEH-
HOE coJiep>XaHue aMMOHUItHOro a3oTta B Boae (NH, —
5—10 mr/n), mpu 3ToM pH BOIIBI B 3TOT NepUOI HAX0-
JIUJIOCH B IIpeaeiax 7.5—8.5. OTMeTuM, 4To aMMOHMIA
caM IIo cebe He TOKCUYEH, OJHAKO IPU ITOBBIIIECH-
HoM ypoBHe pH (cBbimie 7.0) 3TOT MOH II€PEXOIUT B
ammuak (NH;), npeacrasnsitolinii co6oii BBICOKO-
TOKCUYHOE BeIeCTBO, YTO, HECOMHEHHO, CIT0CO0-
CTBYET MOBBIIIEHHOI CMEPTHOCTU TUAPOOMOHTOB. B
TO XXe BpeMs, HarpumMmep B p. OpJioBKa 1 BogoeMax B
OKpeCTHOCTsIX nmoc. PaznonbHOE, aMMOHUMHBIN a30T
He ObUT OOHapyXeH, TeM He MeHee 3[eCh TaKXke Mpo-
M30IIIe] TOTAIbHEIN 3amop Bivalvia, yTo moarBepam-
JIO pOJib TEMIIEPATYPhl B KaUeCTBE BEIyIIero (pakTo-
pa, BbI3BABIIIEro ruOesib THAPOOUOHTOB.

Heob6xonumo oO6paTuTh BHUMaHWE Ha TO, YTO B
YCJIOBUSIX XKapKOTO JieTa B 00C/ieoOBaHHBIX BOJIoeMax
He HabJIIoAaI0Ch MAaCCOBOTO PA3BUTHSI BOIOPOCICHA B
TOJILLIE BOJBI, B TO e BpeMsl, HallpyuMep Ha paBHUH-
HoM yuyacTke p. KHeBnuaHka 6113 noc. KHeBuYM U B
03. OpJ0BCKOE, B aBI'yCTe—OKTSIOpE Ha TIOBEPXHOCTHU
BOJBI GMKCHUPOBaIN 00pa30BaHUE aIbIrO0aKTEpUAIIh-
HOM meHku (puc. 4a, 6), koTopast 0ObBIYHO (hOPMU-
pyeTcsl TIpyu HU3KOM BOAOOOMEHE 1 BBICOKOI TeMIie-
patype [19]. I1pu obcnenoBanuu mieHKu u3 p. KHe-
BMYaHKA OBLIO BEISIBIIEHO 10 BUIOB AMATOMOBBIX,
SBIJICHOBBIX U ITPOTOKOKKOBBIX BOJOPOCIEid, U3 KO-
TOPBIX CEMb BUJIOB MpUHamIexanu otaenay Protozoa
(xmacc Euglenophyceae). B BomopocieBoMm cooOiiie-
CTBE TOMWHHMPOBAJIM IBa BUaa — nuatomes Nitzschia
palea (Kiitzing) W. Smith (MHaudbGepeHTHBIN K co-
neHoctu u pH cpenpl, anbda-06eTame30carrpoOOHT)
u Trachelomonas planctonica Swirenko (uHIM(pDe-
peHTHBIN K coieHocTu 1 pH cpenrpl, 6eTa-onmmuromeso-
carpo6uoHT). Kpome Toro, B cocTaBe INIEHKM OOHapy-
JKEHO MaCcCOBOE CKOITJIEHHE OaKTEepUii — LEITOYKOBU/I-
HBIX KOJIOHUIA, TIPEAITONIOKUTETHLHO CTPENTOKOKKOB, 1
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Puc. 4. Anbro6akrepuasibHasi IjieHKa: a — B p. KHeBUuaHka (JiecHast 30Ha, ¢poto 10.09.2021 r.); 6 — Ha 03. Opnosckoe (dhoTto

08.10.2021 r.).

BETBSIIETOCS MUIETNUST aKTUHOMUIIETOB (JIYYMCTBIX
rpuOKoOB). DKoJIorMYecKasl XapaKTepUCTUKA aIbro-
0GaKTepHUaJIbHON TUICHKH OTIpeneIsaiach BOOOPOCIIS-
MU, THIUPGEpeHTHRIMU K coleHocTu U pH cpensl
(3a uckiaoueHueM wmesorajgodbHoro FEuglena viridis
Ehrenberg), ripu 3ToM canpoOHBIe XapaKTepUCTUKHI
BOIOpOCJIel HM3MEHSUIMCh OT OeTa-oaurome3oca-
MpOOHOI 10 TToJMCanTpOOHOI.

B mtenke u3 03. OpJioBcKoe TakKe UASHTUMPUIIN -
poBaHo 10 BUI0OB BOIOPOCJIEii, U3 KOTOPBIX ITpeobia-
Jlaii TpU BUOa nuatomeii: Navicula sp. (C HEU3BeCT-
HBIMU 3KOJIOTMYECKUMU XapaKTepuCcTUKamm), Nitzs-
chia palea (vuauddepeHTHBIN K cojleHocTu U pH
cpensbl, anbda-6erame3ocannpoOuonT) u Tryblionella
acuminata W. Smith (Mme3orayo6, ankaaudua, 6era-
MOJMCAITPOOHOHT). DKOJIOTMYecKasl XapaKTepUuCTH-
Ka allbro0aKTepUaIbHOM TIEHKU OIpeIelisijiach BO-
JIOPOCIISIMU, ME30TAIOOHBIMU U MHIN(MGEPEHTHBIMHA
K COJIEHOCTU BUIAMU, aJIKATU(UIbHBIMU U MHAN G-
¢depeHTHBIMHU TI0 OTHOIIIEHUIO K aKTUBHOM peaKiuu
cpellbl, UMEIOIINMU pa3INYHbIe CalipOOHBIEe XapaK-
TEPUCTUKU — OT OJUTO-KCEHOcarpoOHOoU no Oera-
nonvcanpo6Hoii. KpoMme Bomopociei, mpu Kame-
pajbHOM 00paboTKe MaTepuraia 3apuKCUPOBAHO Ha-
JIn4ue “XJI0MbeB” OPraHMYECKOro IMPOMCXOXKICHUS,
OKpallleHHBIX B KOPUYHEBbII, TEeMHO-KOPUYHEBBIN 1
YepHbIii LIBETA.

B HacTosiiiee BpeMsI TPyITHO WHTEPIIPETUPOBAThH
MOJyYeHHBbIC MaTepUuasbl C TOYKH 3PEHUS MPSIMOTO
BO3ICICTBUS aJbroOaKTepUaIbHOM ITUIEHKU Ha T/ -
POOUOIOTMYECKII PEKUM BOTHBIX 00BEKTOB, B TO XK€
BpeMs caM PakT (popMUpOBaAHUS TJIEHKU Ha BOTHOM
MOBEPXHOCTU C MpeodiiafaHueM BOAOPOCIeii-aBpU-
OGUOHTOB yKa3bIBaeT Ha HeOJIAromoJIyYHBIA THAPO-
5KOJIOTUYECKUI PEXXUM BOOOTOKOB WUJIU CTOSTYUX BO-
JIOEMOB, KOTOPBIif MOXET COIIPOBOXIATHCSI HETaTUB-
HBIMU TIOCJIEACTBUSIMHU [TJISI KU3HEAEATEIbHOCTU
MHOTHUX TUJIPOONOHTOB.

OKOJIOTUA Ne 1 2023

CrenyeTt Takxke OTMETUTh, UYTO B paBHUHHBIX pe-
Kax peruoHa B YCJIOBUSIX KpaiiHe ¢1aboit MpOTOYHO-
CTM Ha 3aTUIIHBIX yYyacTKax HabJIFogaaIoCch MaccoBOe
pa3BuUTHE TUIAaBaIOIIEro pacTeHUus: psicku Lemna sp.
(cM. puc. 3a), MpuYeM B MaJIbIX CTOSIYUX BOAOEMax
psicka B 3TOT MEPUO/I MOJHOCTHIO 3aKpblBajia MOBEPX-
HOCTB BOITHOTO 3epKaja, OJIOKHPYSI COJTHEUHBII CBET,
HEOOXOOUMBII IS pa3BUTUS Bogopocieil. OueBu-
HO, YTO HaJIMYME Pa3BUTBIX COOOIIECTB PSICKU B ped-
HBIX CHCTeMaxX YyKa3bIBaeT Ha IPOIOJIKUTEIHLHOCTH
MAaJIOBOJHOIO CE€30HA, UYTO B YCIOBUSIX MYCCOHHOTIO
KJIMMaTa MpeACcTaBIIsIeTCs KpaiiHe peaKUM SIBJICHAEM
M, TIO-BUAVMOMY, MOXET OTPULATEIbHO CKa3aThCS
Ha XKU3HEIAEITEIbHOCTH PeO(MUIbHBIX OPraHU3MOB.
B yactHocTH, B p. PakoBka MMEHHO K 3aTUIIHBIM
y4acTKaM, TTOKPBITbIM PSICKOM, OBIIM TPUYPOUYEHBI
OCHOBHBbIE CKOTJIEHUSI PaKOBUH mnoruodinux Midden-
dorffinaia.

IIpu oueHke paKTOpPOB, COMYTCTBYIOIIUX 3aMODPY
MOJUTIOCKOB B peKax, BITaJalolIX B MOPCKUE CUCTE-
MBI, HEOOXOAMMO YUUTHIBATh BO3MOXHOCTb TPOHUK-
HOBEHUS COJIEHBIX MOPCKMX BOJ B 30HY MECTOOOUTA-
HUs ipecHoBoAHBIX Unionidae ripu KpaliHe HU3KO
BOTHOCTH, IIOCKOJIBKY U3BECTHO, UTO C IOBHILIEHIEM
TeMIIepaTypbl U COJIEHOCTU BOABI KOHILICHTpALUs B
Hell Krcaopoaa IMoHMKaeTcsl 60jiee OBICTPBIMU TEM-
namMu. B yacTHocTH, Ha MPOHUKHOBEHME COJICHBIX
BoI Yccypuiickoro 3anmBa SImoHCKOTO MOPsI B HA30-
Bbs p. KHeBMUaHKa yKa3bIBalOT HAXOIKM PaKOBUH
COJIOHOBATOBOMHBIX KOPOMKYJI Ha y4yacTKaxX IpuMep-
HO 10 12 KM BBIIIE YCThS p. APTEMOBKH, a TAKXKe pa-
KOBUH OajstHycoB (yCOHOTHE paku Balanus U3 nom-
oTpsiia MOPCKUX XeJyaeit Balanomorpha), ooHapy-
KeHHBIX Ha CcTBopkKax Buldowskia cylindrica,
coOpaHHBIX B BOIOOTBOAHOM KaHaJje p. KHeBuyaHKa
[16, TaGn. 70, 14—18], 9yTO B 9 KM BEIIIE YCThsT ApTe-
MOBKHM.



44 BOTATOB u np.

ITokazarenbHO, YTO 3aMOp IIPECHOBOTHBIX MOJI-
JIFOCKOB OTCYTCTBOBAJI HA TIPEATOPHBIX yU4aCTKaX pey-
HBIX 9KOCHCTEM, IJIe TeMITepPaTyPHEBI PEeXXUM He ObLI
9KCTPEMaJIbHO BHICOKMM, 4 aMMOHUMMHEBIN a30T B BO-
Iie oTcyTcTBOBaI. K mpuMepy, Ha IIpeIropHOM yJacT-
ke p. KomapoBka, rae TedeHre NoToKa ObLIO YCTOM-
yuBbIM (0Ko0J10 0.3—0.8 M/c), y peopunbHBIX Midden-
dorffinaia mongolica He OTMEUYEHO IIPU3HAKOB
yraHeTeHnss. KpoMme Toro, B paitoHe ITOCEIeHMS KeM-
uyxHul Margaritifera dahurica ObUIN 3apeTUCTPUPO-
BaHBI BBIXOAbI XOJIOAHBIX MMOA3EMHBIX BOI, KOTOPHIE,
HECOMHEHHO, CIIOCOOCTBOBAJIM BBDKMBAHUIO MOJI-
JIIOCKOB HE TOJIBKO B >KapKMii JIETHUI CE30H, HO U B
3UMHMI Tepro, 3alluiiias OMOTOIIbI OT IIpoMep3a-
Husi. HemamoBaXXHO TaKKe, YTO KMBBIE MOJUIIOCKU
10 3aBePIICHNIO aHOMAJIBHO XAapKOro Cce30Ha ObLIU
OoOHapy:KeHbl Ha ydyacTKax MOMMEHHBIX BOIOEMOB,
3aKPBITBIX OT ITOTIaIaHUS IIPSIMBIX COJTHEYHBIX JTyJeii:
B 3atoHe p. KomapoBka, 03. baHeBypoBO, OTIIHYpO-
BaHHOM KaHaJie Ha p. KHeBuyanka, o3epiie Ha p. IB-
HsTHKa 06,113 1toc. 3aBoackoii (bacceitH p. KHeBruyaH-
Ka) 1 Op.

IMomyyeHHBIe HaMu MaTepuaabl ITO3BOJISIIOT
YTBEpXKIaTh, YTO B MOCJIEIHUE 2—3 MeCATWICTUS Ha
tore [TpuMopckoro Kpast ObLJI0 HECKOJBKO MEPHUOIOB
JIOKAJIbHBIX BBIMUPAHUII KPYIMHBIX JIBYCTBOPYATHIX
MOJUTIOCKOB, O Y€M CBUJIETEIBCTBYET COBPEMEHHOE
cocTostHUe monyasuuii 3Tux Bivalvia B Bomoemax u
BOOOTOKAX IT0 CpaBHEHMIO ¢ IteproaoM 1980-x romos.
B yacTtHOCTH, OBLJIO YCTAHOBJICHO, YTO 3a MOCJICIHUE
npumepHo 30 JIeT AByCTBOpYAThIE MOJUTIOCKU MOJTHO-
CTBhIO Mcue3in u3 p. KumapucoBka 1 CBSI3aHHOTIO C
Hel opocuTtelbHOro KaHajaa. Kpome Toro, n3 Hu3o0-
BbEB p. Pa3noibHOI U €€ CTapUYHbIX 03€p B JaHHBIN
MEpHO MCUE3]IM MOJUIIOCKU U3 ponoB Middendorffi-
naia n Sinanodonta, XOTS1 3T TPYMIILI IBYyCTBOPOK B
1980-x—nepBoii mojioBuHe 1990-X romoB 31ech O0-
muHupoBanu. [IpumepHo 3—4 roma Hazang IpoOU30-
mes 3aMop Sinanodonta B HU30BbIX p. KHeBUIaHKN.
IToBceMecTHO pe3KO COKPATUIN CBOIO YMCIEHHOCTh
npeacTaBuTen IpuMopckux Buldowskia. Cpenu
OJIUTOTPO(MHBIX BOJIOTOKOB OTMEUEHO UCUYEC3HOBEHME
B Hauajie 2000-X rooB IOMYJISIIUU JaypCKOit XKeM-
qyxXXHULBI Margaritifera dahurica n3 BepxoBbeB p. Ko-
MapoBKa, B TO BpeMs KakK B CPEIHEM IIOJIyTOPHOM
y4acTKe 3TOM peKHU 10 CHX TTOp COXPAHUIOCh HeOOJTb-
IIoe ITOCEJeHNEe, HAaCUMTHIBAIOIIEe HECKOJIBLKO Je-
CSITKOB OCOOEIA.

[Mo-BuopuMomy, mpeabIayInre CIydaud MCYe3HOBEe-
HUSI MOJITIOCKOB M3 BOTHBIX 9KOCHUCTEM 1ora JlanbsHero
BocToka Morim OBITh BEI3BaHBI JJOKAJIBHBIMU 3arpsi3-
HEHUSIMM BOTHOM CpeIbl OTXOJaMHM ar pOIIPOMBIIILICH-
HOTro KOMILIEeKCa, CTOKaMHu OT pa3pabaTbiBaeMbIX B
noiime p. Pa3nonbHoii mecyaHbIX KaphepPOB, ITPOMBIIII-
JIEHHBIMM COpOCaMM JT00 TpaHCTPAHWYHBIM 3arpsi3-
HeHueM. B To xke BpeMst MaccoBbBIii 3aMOpP MOJUJTIOCKOB,
MIPOU3OIIEAIINI B JeTHe-oceHHUit ce3oH 2021 1., —
aT0 nepBhIii 111 JansHero Bocroka Poccun 3aukcn-
POBaHHBIN CiIy4daii TMOEIN MOJUTIOCKOB, BBI3BaHHBIM

HUCKITIOUUTESIBHO KIIMMAaTUIeCKUMHU (haKTOpaMH, YCU-
JIEHHBIII Ha OTHEIBHBIX BOTHBLIX OOBEKTaX aHTPOIIO-
TEHHBIM 3arpsiI3HEHUEM.

Hano otMeTuTh, 4TO B ApYrux peruoHax Poccuii-
ckoit Deaepanyy B TOCAEAHUE NECATUIECTUST TaKxkKe
HaOI0aeTCsl COKpallleHWe YUCIEHHOCTH IBYCTBOP-
YyaThIX MOJIJTIOCKOB B OCHOBHOM M3-3a 3arpsi3HEHUs
MMOBEPXHOCTHBIX BOJ WJIX 3a CUET COKpAIIEHUS MO/ -
XOISIIUX MecT ooutanusi. Hanmpumep, ocobeHHO 3a-
METHO B TOCJIEIHNE TOJIbl IPOUCXOIUT COKpallleHUe
apeajla eBpoIeicKoil XeMuyxXXHUIbl Margaritifera
margaritifera (L., 1758) [20]. Hapsiny ¢ 3TUM B T110-
cliefiHee IeCATUIIETUE PETUCTPUPYETCS MTPOHUKHOBE-
HUe B BomoeMhbl 3aramgHoii EBporbl, EBporneiickoit
Poccuu u Cubupu TeruiomoOuBEIX 6e33y00K Sinano-
donta 3 10XKHBIX peTnoHOB A3un [21, 22]. Ilmybokyto
03a00YCHHOCTh BBI3BIBAET TPOHUKHOBEHUE B IIO-
cleiHue ToAbl B BomoeMbl 3amamHoi Cubupu
(p. Ilema) [23] Dreissena polymorpha (Pallas, 1771),
YTO MOXKET OTpULIATEIbHO CKa3aThCsl Ha paboTe rui-
poTexHu4YecKux coopyxkeHuit B OO0b-MpThilICKOM
OacceiiHe.

C yuyeToM Mpoa0IKaIOIIErocst HarpeBaHUsI CeBep-
Hoit yactu EBpasuiickoro koHTuHeHTa [24] macco-
BO€ BBIMUPaHME KPYITHBIX IBYCTBOPYATHIX MOJLIIOC-
KOB, IT0 KpaliHeli Mepe B OopeajibHOI 00J1acTU 3eM-
HOTO IIapa, HECOMHEHHO OyIeT IIPOdoJIKaThCs, KaK
U CYILIECTBEHHOE CMEIEHUE apeasioB TETJI0II00UBBIX
BUJIOB MOJUIIOCKOB K ceBepy. HabGmiogaemoe B pas-
HBIX perioHax MHpa pe3Koe COKpallleHUE ITOITYJIsI-
i KpyrmHBIX Bivalvia coemano 3Tux 0ecrmo3BOHOY-
HBIX OL[HOI71 N3 CaMbIX YA3BMMBIX TAKCOHOMMWYCCKUNX
rpynn B Mupe. [lojrydeHHEBIE MaTepraiIbl SCHO ITOKa-
3bIBAIOT, YTO IIPUMEHEHNE KOMILJIEKCHOIO IIOAX0/a,
COYETAIOIIETO TIPUPOIOOXPAHHBIE MEPbI C IeCTBUSI-
MU, HalleJICHHBIMM Ha yCTpaHEHUE IIPUYNH U3MEHe-
HUIA MECTOOOUTAHMI (CHIDKEHME 3arpsi3HEHUS Ipec-
HBIX BOI, B TOM YHMCJIC ITONMagaHUE 3arpsA3HAIOIINX BE-
IIECTB C BOOOCOOpa C ITOBEPXHOCTHEIM CTOKOM, OXpaHa
MOMMEHHBIX BOIOEMOB KaK ITOTEHIINMAIBHBIX pedyru-
yMoB i1 Unionidae u 1pyrux ruipoOMOHTOB) MO3-
BOJIUT IIOAAEPXKUBATh U, BO3MOXHO, BOCCTAHOBUTh
Oropa3HoOOpa3rue MNPEeCHOBOMHBIX MOJUIIOCKOB. B
psiae ciiydaeB HEOOXOIMMO TIPUMEHSITE 00Jiee JKECTKIE
MEPHI IO OXpaHe Y BOCCTAHOBJICHUIO BOIOEMOB, KOTO-
pbIe YYUTHIBAIA OBl HE TOJIBKO 3arpsi3HEHNE BOTHBIX
00BEKTOB, HO M KJIMMaTU4eCcKUe M3MeHeHus [25].

PaGora npoBeneHa B paMKax rocyIapCTBEHHOTO 3a-
JaHnsg MUHKMCTEPCTBA HayKW W BBICIIETO OOpa30BaHMsT
Poccuiickoit @enepanmu (tema No 121031000147-6).

ABTOpHI TIOATBEPKIAAIOT OTCYTCTBUE KOHMIMKTA
WHTEPECOB M COOJIONEHNE 3TUYECKUX CTaHIApTOB
pu paboTe ¢ XKMUBBIMU MOJUTIOCKAMU.
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