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THE QUANTITY AND BIOMASS OFLYMNAEA STAGNALIEGASTROPODA, LYMNAEIDAE)

IN THE ECOSYSTEMS OF THE SOUTH OF WESTERN SIBERRUSSIA)

The quantity and biomass of Gastropoda from rivet kkes in the south of Western Siberia have
been studied. Margalef's species richness and $Shalsnindices are calculated.The quantity of
Lymnaea stagnali.innaeus, 1758) reached more than 59 % (in trersiand Kysgan lake).Biomass
of L. stagnalisvas more than 68 % in all surveyed lakes.
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BMICT BAKKUX METAJIIB Y OPTAHAX TA TKAHUHAX
MOJIOCKIB TESAKHUX BOJTOWM MICBKOI 30HU KMEBA

BuknageHo pe3ynbTaTd AOCTIIHKCHHS BMICTY 10HIB Ba)KKHX METajJiB y oOpraHax Ta TKaHHHaX
Lymnaea stagnalis, Dreissena polymorpte Anodonta cygneds pisHux BOZOHAM MiCBKOI 30HH
Kuesa. PospaxoBano koedillieHTH HAKOTHMYCHHS 10HIB MOCTIKEHHX MetaiiB. [lokazaHo 3HaudHe
3a0pyMHEHHS] IMMH TIOJIOTAaHTaMH BOJOWM ypOaHi30BaHOI TepUTOpIi, IO ameKBaTHO BiMOWIOCS Ha
PIBHSIX iX BMICTY B OpTaHax Ta TKaHWHAX JIOCIIKYBaHUX 0e3XpeOCTHHX.

Kniouosi cnosa: Lymnaea stagnalisDreissena polymorpha, Anodonta cygneamyriayis, ionu easwckux
Mmemanis, goootumu Kuesa

Exomoriuna curyartiss B Ykpaidi Ta Mmicti KueBi XapakTepu3yeTbcss BUCOKAM CTYIICHEM TEXHOTCHHOTO
3a0pyIHEHHS, BKJIIOYHO BOJOWM Ta BOAOTOKiB. Cepel HEOpraHIYHMX CHOJIYK OCOOJHMBE Micue Yy
3a0pyIHEHHI 3aiMarOTh BaKKI METAJIH, IO HAKONMWYYIOTHCS TPYHTaMH, JOHHHMH BiIKIJIaIECHHSIMH,
PO3YMHSIIOTECS Y TPYHTOBHX Ta KOHTHHEHTAJIBHUX BOJAX 1 Maike HE MiIaloThcs aecTpykuii [1-3, 14-
15, 19, 21].Huni axkTyaapHMMH € IOCIIKEHHS ypOaHi30BaHMX EKOCHCTEM 3 3HAYHO 3MiHEHHUMH
KOMITOHEHTaMH JIaHAIA(TY, 10 T03BOJIUTH IPOTHO3YBATH NECTPYKTUBHI 3MiHHU T'iAPOICHO31B.

OcCoO0IMBICTIO BaKKUX METAlIB € T€, [0 BOHH 3MIiHIOIOTH (HOPMY, MEPEPO3NOIIIIIOTECS Ta
MOCTYNOBO HAKOMHMYYIOTHCS B PI3HUX a0i0OTMYHUX Ta OI0THYHHX KOMIIOHEHTaX BOIHOI €KOCHCTEMH,
BKJIIFOYHO Y CKJami TPICHOBOAHMX MOJIOCKIB. JIOCHIMKEHHS, SK YaCTHHA KOMIUIEKCHOTO
TiIPOCKOJIOTIYHOTO BUBYEHHS BOAOIM MickKkoi 30HM Kuepa, nmpoBogmmm y 2001-2005.p. [8-10, 12,
19-21, 23] 3riguo nosizomiens [8, 9, 12]y o3epax, piukax Ta craBkax Kuepa TpamiseTscs He MEHIIE
15 BugiB mMomrockiB. OgHaK pe3yapTaTd AOCHIHKEHb 100 BMICTYy BaXKMX METAJiB y iX opraHiswmi,
OKpPEMHUX OpPTraHax Ta TKaHWHAX y AOCTYIHIH JiTepaTypi BiICYTHI.

MarepiaJ i MeTOIH T0CTiTKEHD

Jlns BU3HAYCHHSI PiBHS HAKOTIMYCHHS BAXXKUX METAJIiB B OpraHi3Mi CTaBKOBHKA 3BHYaitHoro Lymnaea
stagnalis (Linnaeus, 1758) npeiicenn piukoBoi (Dreissena polymorphdallas, 177), 6e33y0ku
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nebenunoi (Anodonta cygnehinnaeus, 1758)i6panux Bpyuny y 2001p. y BomoiiMax MicbKOi 30HH
Kuesa — 03. Bepizka (abo JlicoBe, pycimoBe o3epo Ha p. Japuuns, Bposapceke mioce), 03. ['omybe
(Bunorpanap), 03. Oneuenb-umxne (O00m0HbB), 03. Bupnuns (XapkiBcekuit Mmacus) ta y 2003 p. Ha
craBkax Ne 3, Ne 4 ta Ne 6 ma p. Cupeus (Hupkwm). JIist 3MEHIIEHHS BIUIMBY CE30HHHMX KOJIHMBaHBb
XiMiYHOTO cKazy mpoO BigOip MOJIIOCKIB, BOAM Ta JOHHUX BIIKJIAAiB MPOBOJWIN B CTHCHI CTPOKH. B
KOXHiif Touri BixGupam o 1 nv° Boxw B TphOX moBTOpHOCTSX. [IpoGu Boau dinbTpyBany Ha Micwi
uepe3 LEM0I03HO-aleTaTHUIl MeMbpanHuii GinbTp (ziamerp mop 0,45 mxwm), migxucmosamu (1 cm®
KOHIIEHTPOBAHHOI HITPAaTHOI KHCIOTH MapKd «x.4.»). IIpoTsrom 1o6H TpoOH JOCTaBISIIH B
nabopartopito. BuzHaueHHS BMICTYy 10HIB BaKKMX METaJliB Y BOJI NMPOBOJIWIN IiCJs MONEPEIHHOIO
BUITAPIOBAHHS 3T1IHO CTAaHIAPTHUX METOAMK [17]. [y BU3HAUCHHS BMICTY BaXKKHX METAJIB y JOHHUX
BigKmagax BHKopHucToByBanu ekcrpakmito 1M HNO; mporsrom no06u Ha myTepi 3TigHO 3
CTaHJAPTHOI METOIUKOIO.

TBapuH, JOCTaBICHWX B JAOOPATOPil0, OYMIIAIM BiJ JOHHHX BIAKIANiB i 0OpoCTaHb Ta
BUTPUMYyBAIId TPOTSITOM YOTHPHOX TOIAWH B aKBapiymax, 3amoBHeHuX BimctosHoo (1 mo6a)
BOJIONIPOBIJTHOIO BOAOIO (Ui OYMIICHHS KHIIKiBHHMKA). KOXHHH e€K3eMIULSIp 3BaKyBalu Ha
enektponHnx tepesax tuimy WPS 1200/C3 tounictio mo 0,01 r. /s BH3HAYEHHS PiBHS BaKKHX
MeTaliB BuKopucToByBanu y L. stagnalisra D. polymorpha uepenariky Ta M’ siKi TKAHUHH B LILIIOMY,
a y A. cygnea— ueperamiky, rermaronaHkpeac, M si3d Ta MaHTiio. MaTepias Juisi BU3HAUCHHS BAKKHUX
MeTaJiB roTyBanu 3a Metoankolo K'enpnansa. Opran abo TKaHWHY BHJIy4ald MOBHICTIO Ta (iKcyBaiu
96%8HM E€THUIIOBUM CIIUPTOM Ta uyepe3 6-12 rox Bumaproanu npu temmeparypi 105°C [16]. ITorim
3pa3KH CHANOBAIU B a30THIM kucnoti (Mapku OCY) npotsirom 12-24rox 10 MOBHOTO 3HEOAPBICHHS
cymimmi. Bu3HadeHHS BMICTYy KamMmiro, IDIIOMOyMy, KympyMmMy Ta IMHKY Y OpraHax Ta TKaHHHAX
MOJIIOCKIB MPOBOJWIIN Ha aTOMHO-abcopOuiiiHoMy criektpodoromerpi AAS — 3 dipmu «Kapn Leric»
(Himeuuwna) B Incturyti rigpob6iomorii HAH Vkpainu. KoHIeHTpaIlifo MeTaniB BUpPaKald B MI/KT
cupoi Macu TBapuH OpW NpupoaHili Bosorocti. CratucTuyHy oOpoOKy MaTepiamy 3poOieHo 3a
3araJbHONPUHHATHMHI METOANKAMH.

Pe3ysabTaTi A0CTiIKeHb Ta IX 00roBOpeHHS

Komoo0ir pedoBUH B TiIpOIeHO3aX 3IHCHIOETHCS 3aBMISIKU 1X MEepexoay 3 omHiei (opMH B IHITY B
cucteMi 0i0Ta — abiOTHYHI KOMIIOHEHTH BOAOIM (BOJa, JJOHHI BiIKIaaH, NpuOepexHi rpyHTH). Tomy
BMICT 10HIB METaJiB B iX CKJIaJi € SK MOKAa3HUKOM iX 3a0pyaHEHHS, Tak i TpaHchopmarlii y BOJTHHUX
exocuctemax [13]. 3a MU MOKa3HUKAMHK OI[IHIOIOTh PEalbHUIM CKOJOTTUHHUIA CTaH O10I[CHO31B, ke
BOJIa € TICPBUHHOIO JIAHKOIO TIOTPAIUITHHS 3a0pyIHIOBAYiB y BOJIHI €KOCHCTEMH, a JOHHI BIIKIAIH 1
npuOepexHi TPYHTH X ACTMOHYIOTH, 3a0€3MEeUyl0UYH, TUM CaMHUM, 1 JETOKCHKAIIO, 1 MPOJOHTraIiio
3a0pyIHEHHS TPHPOJHHUX BOJ|, MPH TIEBHUX YMOBaX BHCTYNAIOUYH JDKEPEIOM BTOPUHHOTO
3abpynuenns Boau [11, 15, 18]. OOMiH pedyoBHH MiX BOJOI0 U JOHHMMH BIJKJIaIaMHU BOJHHX
00’ ekTiB BigOyBaeThCs BHACTIAOK iX nudy3ii 3 MyJNIOBHX pO3YMHIB Y TPUIOHHWM Iap BOJIH,
PYIIIHHOIO CHIIOKO SIKOT € TpallieHT KOHLEHTpawiit [6, 7].

3rifHO 3 OTpUMaHMMHU pe3yinbTaraMu (puc. 1), BMICT OCHIMKYBaHMX METAliB y JOHHHX
BIZIKJTaaxX Ta MICKY MOCTIKCHUX BOMOIM 3aBXKAM MCPEBHUIYBAB BiMOBIAHI BENUYMHU Y BOAI (pHC.
1). 3a rpasieHTOM KOHIIEHTpAIIi#l 10HIB BayKKi MeTann MoxHa po3micTutH B Tak: Cd<Pb<Ni<Cu<zZn.
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Puc.1. BMicT BaxKUX METaiB y BOJI, MCKY Ta TOHHUX BiAKJIagaX JOCTIKEHUX BOJIONHM
MicbKol 3084 KueBa

Monrocku, sAKi € 3BHYAWHMMH  KOMITOHEHTAaMH  TiIpoOioIleH03iB, JOCHTH  YacTo
BUKOPUCTOBYIOTHCSl SIK BHJM-O101HIAMKATOPH, IO 3YMOBJICHO iX MAacCOBUM PO3MOBCIOKEHHSM,
PE3UCTEHTHICTIO JI0 TOKCHYHUX PEYOBUH Ta BXOJDKCHHSM JO JIAHIIOTIB JKUBJIICHHS B €KOCHCTEMaX.
BusHadueHHs BMiCTy Bakkux Merani, a came: Cd, Cu, Pb, Znjano MoxamBicTs mpoaHaizyBaTh
pOJIb MOJIIOCKIB y iX HakomudeHHI. [IOpiBHSUTBHMI aHami3 BIACHUX PE3yJbTaTiB MOCTIIKEHb IO
BMICTY KyIIpyMy B Yepemaliii ta M’ IKuX TKaHnHax A.cygnea,3iopannx y Bogorokax Kuesa (puc. 2
T), Ta pe3ybTaTiB BCTAHOBICHUX IS 0cOOMH 3 p. Hwkwi#t Jlon Ta 3 03ep Itauii inmmmu aBropamu [4,
24] mokasaB, IO 3HAYEHHS JOCTI/HKEHOTO MeETady He IEepPEBHIYBajlM TaKi caMi ITOKa3HUKH,
xXapakTepHi s 0e33yOKu JieOeaMHOI 3 BOJOWM IHIIMX perioHiB. SIk BHIAHO 3 puc. 2, y BCIX
JIOCITIIDKEHUX HaMU 3pa3kaxX TKaHWH Ta OPTaHiB MOJIIOCKIB JOMIHYIOUHMM € ZN. 3a3Ha4MMO, 110 KaJaMilo
OpraHi3MOM TIPiCHOBOIHHX MOJIOCKIB aKyMYJTIOETHCS HaitMeHIIIe. loro KOHIEHTpaLil 3MiHIOIOTECS B
mexax Bix 0,21-5,60mr/kr, mo B 1,76—1,80pa3u MeHIre, HiXK KOHIIEHTpaIlis Kymnpy My, 1a B 4,29—
6,98 pa3u MeHiie, HiX Taka HUHKY. [Llog0 mroMOyMy, TO HOro BMICT IS JOCIIIKEHUX BOJAOHM HE
OJIHAKOBHUH, IO 1 MO3HAYMIOCh HA KyMYJIATUBHUX IIpoIlecax B OpraHiaMi MOJIOCKIB. IJis miroMOyMy
BiIMiU€HO IIMPOKMi miama3oH 3Mmiam koHmentpamiii (Bix 0,30 mo 2,14 wmr/kr) y opranismi
JTOCITIPKEHUX TBapHH.

IlopiBHATBEHUN aHaAI3 KOHIICHTPAIlIM BaXKKWX METANIB y BOMI Ta TKaHWHAX 1 opraHax
MIPICHOBOJIHUX MOJIIOCKIB JO3BOJIUB PO3PaxXyBaTH KOEQIIi€HTH HAKOTMYCHHS I ITUX TiAPOOIOHTIB
(Tabm.). BcTaHOBIIEHO, 10 XapakTep AEMOHYBAHHS Y JOCIIIKEHNX CTaBKOBHUKIB 3 Pi3HMX BOIOTOKIB
KueBa HeopHakoBWil. BMich NHMHKY XapaKTEepHU3YEThCS MAaKCHUMAalbHUMH TIOKa3HUKAMH B M’ SIKHX
TKaHHHAX Ta dYepemamkax y ocobuH, 3i0panux B cTaBky Ne 6 (p. Cupems). Kammiit, kympym Ta
UIIOMOYM HaiOijIbIe aKyMyITIOIOTECS B M’ AKHX TKaHMHAX 0coOMH 3 ctaBka Ne 3 (p. Cupers). llomo
Yepernaniky, TO 3a BMICTOM KyIpyMy IIepIie Miclie 3aiiMaroTh ocoOmuu i3 ctaBka Ne 6 (p. Cupers),
ioHy kammito —i3 craBka Ne 3 (p. Cuperip), a mmoMobymy — i3 03. OneueHb-HIKHE (puc. 3).
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Puc. 3. BmicT Bakkux MetaiiB (Mr/Kr cupoi MacH) B OpraHi3Mi CTaBKOBHKA 3BHYAHOTO

Bcranosneno, mo Hai0inbIIe KaAMil0 HAKOIMYIYETHCS y Yepenamii CTaBKOBIKA 3BUYAHHOTO 13
03. OneyeHb-HIKHE, a HAafIMEHINNI #Ooro BMICT BHsBIEHO y depenamiii L. stagnalisiz o3. Bupnus.
[lepeBakaHHS IMHKY CepeA IHIIMX METAJIB Yy BCIiX HOCTIIXEHUX MOJIOCKIB, IMOBIpHO, MOB’ A3aHeE 13
HOT0 POJUTIO B aKTUBAIi] KapOOaHTiApa3y i HUTOXPOMOKCHIAa3H, KOTPi BU3HAYAIOTh CIPSMOBAHICTh Ta
LIBUJIKICTh BYTJICBOAHOTO OOMiHY.
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Tabnuys

3HavueHHS KOediIi€HTIB HAKOMMYEHHS BaKKUX METAJIiB B OpPTraHi3Mi MOJIFOCKIB

Txanuna 4yu

p- Cupenp, craBok

p. Cupernp, cTaBok

Bun momtocka opran 03. Bupmuns Ne 4 No 6
Cd
yepenanika 1,075269 0,369369 0,460317
Bessy6ka nefesma renaTomaHKpeac 6,021505 2,810811 6,587302
M'SI3H 0,860215 1,891892 1,698413
MaHTIs 4,247312 2,207207 5,047619
Jlpeficena piukosa yepemnanika 1,021505 1,432432 0,555556
M'SKE T1JI0 1,064516 2,162162 0,809524
CTaBKOBHK yepemnanika 0,655914 1,441441 0,333333
3BUYANMHHI M'SIK€E T1I0 0,967742 2,072072 0,968254
Cu
yepemnanika 0,324742 0,233333 0,16087
Bessybka nebe/ma renaTomaHKpeac 5,190722 3,614815 3,091304
M'SI3H 2,639175 1,151852 1,804348
MaHTIs 0,572165 0,333333 0,178261
Jlpeficena piukosa yepemnanika 0,412371 0,137037 0,369565
M'SKE T1JI0 1,603093 1,537037 2,673913
CTaBKOBHK yepemnanika 0,309278 0,151852 0,486957
3BUYANHHI M'SIKE T1J10 2,5 1,896296 1,195652
Pb
yepemnanika 0,62029 0,59375 0,285333
Bessybka nebesma renaTomaHKpeac 0,42029 0,28125 0,906667
M'SI31 0,17971 0,36875 0,317333
MaHTis 0,550725 0,53125 0,317333
Jlpeficena piukosa yepemnanika 0,286957 0,346875 0,312
M'SKE T1JI0 0,194203 0,265625 0,213333
CTaBKOBHK yepemnanika 0,246377 0,375 0,08
3BUYANHHI M'SIKE T110 0,324638 0,346875 0,157333
Zn
yepemnanika 0,2817 1,00000 0,122699
Bessybka nefejma renaTomaHKpeac 0,834133 17,20721 1,233129
M'SI31 1,172036 25,37838 4,798773
MaHTIs 1,042495 25,12613 3,687117
Jlpeficena piukosa yepenanika 0,35024 0,765766 0,110429
M'SKE T1JI0 0,693626 26,8018 4,656442
CTaBKOBHK yepemnanika 0,285812 5,558559 1,472393
3BUYANHHI M'SIKE T1I10 0,82865 24,40541 4,307975
BucnoBku

Pesynpratn  mocimijpkeHHS 3acBiIUYIOTh 3HAYHE IMOJIMETaliuHe HABAHTAXEHHS JOCIHIIKEHUX
rigpoexocucteM Michkoi 30HM KueBa. 3a0pynHEHHS cepeloBHINA BaXKHMH MeTallaMH aJIeKBaTHO
BimoOpasmiocst 1 Ha iX BMICTI y OpraHi3Mi MOJIOCKIB 3 JOCHIIDKYBaHHX BOJAOMM. 3arajom,
BUKOPUCTOBYIOUH PiBHI HAaKONHMYEHHS LUX PEYOBMH y OpraHax Ta TKaHHMHAX JOCHIIPKEHHX BHIIB
MOJIIOCKIB BOHOHM Micbkoi 30HM KwueBa sk OioiHIUKATOpiB 3a0pyJHEHHS IOBKULIA, MOMKHA
CTBEpPIKYBaTH, IO O3EPHI €KOCHUCTEMH MEHII 3a0pyIHEHi, HiXK pIUuKOBi, B HAIIOMY BHNAAKy —

CTaBKOBI.
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1I/IHCTI/ITyT ruapoouonornn HAH Ykpaunst

Z)KI/ITOMI/[pCKI/Iﬁ rocyJapCTBEHHBIN yHUBepcUTeT UM. [IBana dpanko

*KueBCKuil HALMOHATIBHbIH YHUBEPCHTET CTPOUTENECTBA M APXUTEKTYPHI

COJIEP’)KAHUE MOHOB TAXKEJBIX METAJIJIOB B OPTAHAX U TKAHSIX MOJIJIKOCKOB
PA3JIMYHBIX BOAOEMOB FOPOZ[CKOIZ 30HbI KUEBA

U3noskeHs! PE3yJabTaThl HMCCICAOBAHHA COACPIKAHUA TSKCIIBIX MCTAJJIOB B OpraHax MW TKaHAX
Lymnaea stagnalis, Dreissena polymorphAnodonta cygneas pa3muuHbIX BOZOSMOB T'OPOJCKO
3006 KwueBa. Paccumrano KOS(l)(l)I/ILII/IeHT HAKOIIJICHUSA HCCICAOBAHHBIX MCTAJIJIOB. TTokazano
SHAYUTCIIBHOC 3arpA3HCHUC JOTUMU MMOJHOTAHTAMU BOZ[OéMOB yp6aHI/IBI/IpOBaHHOﬁ TCPpUTOPUH,
KOTOpPOC aJCKBATHO OTPA3nUJIOCh HAa YPOBHAX HMX COACPIKAHUA B OpraHax M TKAHAX HCCICIOBAHHBIX
BHUI0B 0€eC03BOHOYHBIX.

Knouesvie crosa: Lymnaea stagnaliDreissena polymorphaAnodonta cygneaxymynayus, uonsi msicenvlx
Memainnos, 8000émbl 20podckoti 30nbl Kuesa

Yu. M Sytnik O. V. Arsah G. Ye. Kyrychik A. V. LyashenKRoT.V. Vitovetska
Ynstitute of Hidrobiology of NAS of Ukraine

2 Zhytomyr Ivan Franko State University

3Kyiv National University of Building and Architecte

THE CONTENENT OF HEAVY METALS IONS IN ORGANS AND BSUES OF MOLLUSKS
FROM SOME KYIV CITY WATER RESERVOIRS

The article presents the investigations resultthercontent of heavy metals ions in organs andess
of Lymnaea stagnalis, Dreissena polymorprad Anodonta cygne&rom different Kyiv city water
reservoirs in 2001 and 2003. Significant water masies territories had adequate effect on their
contents in organs and tissues of researched @brate species.

Key words:Lymnaea stagnali®reissena polymorpha, Anodonta cygnaecumulation, heavy metals ions, Kyiv
city water reservoirs

VJIK [(594.1:591.543.43)574.63](282)
A. A. CWJIAEBA, A. A. TIPOTACOB, 1. A. MOPO30BCKASI

Wucruryt runpobuonorun HAH Ykpaunst
np-T ['epoeB Cranmunrpana, 12,Kues, 04210,Ykpanna

OCOBEHHOCTH NOCEJEHHUI IBY CTBOPYATBIX MOJLJTIOCKOB
B PEKE-BOJJONCTOYHUKE BOJAOEMA-OXJIAJIUTEJIA ADC

[IpencraBiaeHbl KOTMYECTBEHHBIE, IECTPYKIMOHHBIC U (PMIIBTPALIMOHHBIE XapPAKTEPUCTHKH TOCEICHUN
KPYIIHBIX JIByCTBOPYATHIX MOJUTIOCKOB ceM. Unionidaes p. 'umioii Por, koTopas Bnajgaer B BojoeM-
oxjnanutenb XMenbHUIKON ADC, akKyMyJTUPYIOIIUNA TOJOBOM CTOK PEKH.

Knrouesvie crosa. oeycmeopuameie MOLMOCKU, pekd, 600oem-oxnaoumens ADC, noxazamenu obunus,
oecmpyKyust, puibmpayusi

JanHple 00 OOMIMM KpYIHBIX IBYCTBOPYATHIX MOJUIFOCKOB B BOJHBIX OOBEKTaX pasHOro THUIIA
JOCTaTOYHO CHIIBHO paznuyatotcs. COBpeMEHHBbIE HMCCIEOBaHMS TepioBull B Oacceitne J[Hempa
TI0KA3aJId, YTO IUIOTHOCTh WX MOCENEHHS] OOBIMHO COCTABIseT 1—89K3./M%, MakcuMaIbHO — 10 15—20
3K3./M° [1]. TIo JaHHBIM PA3THYHEIX aBTOPOB (LMT. 1o [2]), UMCIEHHOCTH TEPIOBHIl KOIEONETCS B
3HAUHTEIBbHBIX mpesenax — ot 0,89k3./m° (B HikHeM Teuenuu Juenpa) no 80 ax3./m” (8 p. [Ipyt). B
p. Terepes mokasarenn obmmus Unio tumidus (Philipsson, 1788focrasnsmn 70—1005k3./M° pu
6uomacce 1813-259@/m°. B Gacceiine p. CHpeT OTMEUEHb! 3HAUNTEIBHBIC TIOKA3ATEIH OOHIIUS TOr0
mommocka — 8509k3./M° u 21250r/M?, a B p. Bomueii — 10 26805k3./m° [2]. [IpuBeieHHEIE JaHHEIE
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