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Anayuu3 femorpagudeckux u MopgoIoruyecKnx
nokaszareJieil monyasiuuii aIBEHTHBHOT0 MOJLIIOCKA
Stenomphalia ravergiensis (Mollusca, Gastropoda, Pulmonata)
B ycJoBusX 1ora CpeiHepyccKoil BO3BbIIIIEHHOCTH

Paccmompenvt  0emoepaguueckue u - mopghonoeuueckue noxazamenu  cemu
NORYIAYUL UHBA3UBHO20 HA3eMHO20 Monmocka Stenomphalia ravergiensis (Ferussac,
1835), obumarowux 6 ycnosusix wea Cpednepycckoii 6ozebiuieHnocmu (2. beneopoo).
Ommeuena npuypouenHocms 6uUOA K AHMPONOSEHHO-USMEHEHHBIM MEPPUIMOPUSIM.
Vemanoenenv cmamucmuuecku 3nauumvie omauuusi (p<0,05) uccnedyemwvix epynn
Nno MempuyecKum NPU3HAKAM PAaKOGUHbL, BbI36AHHbIC PA3IUYUEM OUOMONUYECKUX
YCn08ull 8 ypoanuupo8anHom aanouiapme. Bvicokas niomuocmo nonynsyuti (om 5 00
58 ocobeti/m?) u naruuue 6 HUX PA3HOBO3PACMHBIX 2PYRN 2080PSM O NOLONCUMELLHOU
ounamuke uneazuonno2o npoyecca. Conocmagnenue ao8eHMUSHLIX NONYIAAYULL C
2PYNNOU U3 UCKOHHO20 Mecma obumanus (Apmenus) no3eonuno yCcmaHosumv, umo
abopueennas epynna omauyaemcs 6oiee OKpyeIblM YCMbeM, d Mmaxdce O0TbuuMy
U CMAbUILHBIMU 3HAYEHUSMU OMHOWEHUs 00beMd PAKOSUHLL K NIOWAOU YCHbs,
umo, 6epPOsSIMHO, AGNACMC CIeOCmEUEM CMAOUIUUPYIOue20 omoopa 6 YCI08UsIX
NOHUICEHHOU BNAICHOCU.

KiiroueBbie ¢/10Ba: a08eHmMuGHblIl U0, HA3eMHble MOJLIIOCKU, YPOAHUSUPOBAHHBII
nanowaghm.

BBenenue

Paccenenue BUIOB 3a Tpeaesbl €CTECTBEHHOTO apeaia BHOCUT CYLIECTBEH-
HBII BKJIaJ] B ()OPMHPOBAHHE COBPEMEHHOTO OMopa3HooOpasus. JIokanpHOE pac-
MPOCTPaHEHUE BHUJA HAa HOBOW TEPPUTOPUHU OIPEIENIAETCS MPEUMYIIECTBEHHO
€ro ajanTarusIMi Ha TOMYJISSIIMOHHOM YPOBHE B COYETAHUH C BBICOKOU YS3BHMO-
CTBIO cpeabl K uHBa3usaM [1-6]. Celiuac U3BECTHBI MHOTOYHMCICHHBIE TIPUMEPHI
OCBOCHUS aJIBEHTHBHBIMH BHJAMH aHTPOIIOTCHHO-TPaHC(HOPMUPOBAHHBIX OHO-
TOIIOB, YTO MOXKET MOBJICYD 33 CO0OI MX JATbHEHIIYIO SKCIIAHCHIO 3a TIpeesiaMi
HUCKOHHOTO apeana [7—11]. OmHuM U3 TaKuX BUIOB SIBIISIETCS HA3EMHBIM MOJUTIOCK
KaBKa3CKOTO TPOHUCXOXKACHUs1 Stenomphalia ravergiensis (Ferussac, 1835) (B
HEKOTOPBIX MCTOUHUKAX BUJI UMEHYyeTcs Kak Harmozica ravergiensis (Férussac,
1835) [18]), koTophIii B MOCHEAHEE NECATHIETHE aKTUBHO PACIIPOCTPAHSIETCS Ha
teppurtoputo Jlonerkoro kpsika [ 12] u ror Cpennepycckoit BozBbieHHoCTH [ 13].
[Ipu 5TOM CerofHs yke MOXKHO CYIUTh O TIOCTEICTBUAX HENpPeAHaAMEPEHHON HH-
TPOIYKIIUU ATOTO BUIA JUIT a0OpUTreHHON MaiakodayHbl. B wacTHOCTH, OTMEuUe-
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HO BBITECHEHHE UM W3 UCKOHHBIX OMOTOIOB KYyCTAPHUKOBOM YIUTKH (Fruticicola
Sfruticum (Miiller, 1774) [14].

Lenpro HacToOsIIEH PaOOTHI SIBISETCS OIIEHKA COCTOSHHSI aJIBEHTUBHBIX I10-
myJsiuid St. ravergiensis Ha OCHOBE JeMOrpahpuyecKux U KOHXHUOMETPHUECKUX
noKa3aTejeH.

Marepuajbl 1 METOANKH UCCJIeI0BAHUS

B nmauaze metHero ceszona (3To meproa HANOONMBIIEH aKTHBHOCTH HA3EMHBIX
MOJUTIOCKOB B paiioHe uccienoBanusi) 2015 . ¢ 1enblo BBIABICHUS MOMYSIUHA
a/IBEHTHBHBIX BHIOB HA3eMHBIX MOJUTIOCKOB Ha fore CpemHepyCcCKOW BO3BEI-
IEHHOCTH B T. benropoje u ero okpecTHOCTAX 00Ce0BaHbl TEPPUTOPUH, TIPH-
YpOYCHHBIE K TOTCHIIMATGHBIM MHBA3UBHBIM KOPHIOpaM: OOOYHMHBI aBTOTPACC
MockBa—Cumpepononr 1 MockBa—PocTtoB-Ha-/loHY, J€COMOIOCH U MYyCTHIPH
BOJIH3H MYHKTOB TaMOKEHHOTO KOHTPOJIA, & TaKKe TEPPUTOPHH, ITPHUIICTAOIIIE
K IJIOJIOOBOIIHBIM PbIHKaM, U T.A. JIOTOTHUTEIBHO 00CIIEA0BaHbl €CTECTBEHHbIC
OHMOIICHO3bI (JTyTOBBIC, CTEITHBIC ¥ JICCHBIE cooOIIecTBa) (Tadm. 1).

TaOonuma 1 [Table1]
IlynkTsl cOopa Stenomphalia ravergiensis [Sites of Stenomphalia ravergiensis sampling]

Omnmucanue
No o
[Description]
1 [Toiima p. CeBepckuit Jlonew. 3apociau Tomosst, akauuu
[Seversky Donets river floodplain. Poplar and acacia thickets]
OxpectHOcTH 3aBofa bemsnepromant. ITycTsiph ¢ pyaepanbHOi
2 |pacTUTENBEHOCTHIO
[Wasteland with ruderal plants around Belenergomash factory]
Teppuropust bearoponckoro KOMOHHATA CTPOUTEITBHBIX
3 |marepuasnos (BKCM) BOiH3H MEIOBOTO CKIIOHA
[Territory of Belgorod Building Materials Plant near chalk hill]
OxkpectHoctu borannueckoro cana benl™V.
4 |3apocnu KieHa, aKauun
[Maple and acacia copse in the surroundings of BSU Botanical Garden]
[Noiima pexn Bezenka BONM3M 4aCTHOTO CEKTOpa. YMEPEHHO

Koopnunaret
[Coordinates]

50°35'52.13"N
36°36'55.03"E
50°37'0.71"N

36°33'33.40"E

50°36'34.62"N
36°36'33.79"E

50°35'39.32"N
36°33'17.07"E

50°35'38.70"N

[Noratus (Armenia). Surroundings of Lake Sevan, edge of the pine
forest, steppe vegetation. 1982 m asl.]

5 YBJIQKHEHHBIN Y4acTOK, 3apOCIIU KJI€HA, TOIOJS, UBbI

[Vezjolka river floodplain close to single-storey houses. Moderately 36°33'52.36"E

moistened area, thickets of maple, poplar and willow]

OTKPBITHIH Y9aCTOK CTEIHOM PACTUTEIBHOCTH MEXKIY 50°37'35.90"N
6 |YaCTHBIM CEKTOPOM M MEJIOBBIM KapbepoM 36°31'1 .33"E

[Steppe area between single-storey houses and the chalk quarry] i

3aTeHeHHbIH yyacTok B noiiMe peku Besenka Brons

KEJIEe3HOIOPOKHOU JIMHUU. 3apocin KieHa. B TpaBsiHoM sipyce — 50°35'25.00"N
7 |nomyx, kpanusa, rpaBuIaT 36034'3..54"]5

[Shady area in the Vezjolka river floodplain along the railway.

Maple thickets. Herbal cover: burdock, nettle and avens]

Hoparyc (Apmennst). OxpectHoctH o3epa CeaH,

OIyIlIKa COCHOBOTO JIeCa, CTEIHAsl PACTUTEIIBHOCTb. 40°38'48.6"N
8 11982 M Hax ypoBHEM Mopst 45°19'47.6"E
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B xone npoBeneHHBIX HaOMOJeHUH B mpenenax T. benropoma oOHapyKeHBI
CeMb aJIBEHTHUBHBIX KOJOHHU St ravergiensis, OOUTAIONIMX B HM30JHMPOBAHHBIX
IpYT OT APyTa aHTPOIIOTEHHO-N3MEHEHHBIX ONOTOMAX.

B ecrectBenHbIX coolrecTBax B He 0OHapyxkeH. C I1eIbl0 COMOCTaBICHUS
BBIOpaHa rpyIia MOJUTFOCKOB U3 HCKOHHOTO MecTa oouTanus (Apmenus). ONeHKy
O0MIIHS M3y4aeMOro BHU/IA MPOBOIMIIN C TIOMOIIIBIO TIOKa3aTelisi aOCOMFOTHOM ILIOT-
HOCTH, JJISI ONpeeeHHsT KOTOPOTro TPHUMEHSUTH METOol MpOOHBIX IUIomanok. Ha
o0cienyeMoil TePPUTOPUH BBIOUPAIA OTHOCHTEIIHHO OIHOPOIHBIA YYACTOK, TJe
CIIy9aifHBIM 00pa30M pacIojiaraii mo TpH pooOHbie wiomanky (1 M> kakmas), B
npernenax KOTOPhIX BPYUHYIO COOMPAH JKUBBIX 0COOCH BCEX BO3PACTHBIX KIIACCOB.
AOCOJIOTHYTO TIOTHOCTh OPTaHN3MOB Ha YUacTKe ONPEessUIN Kak cpenHee apud-
METHUYECKOE 3aPETHCTPUPOBAHHBIX B MPAHUIIAX KaKIOU MPOOHOH IUIOIIAIKH Opra-
HU3MOB JaHHOTO Buja [15]. [lapanmensHo ¢ onpeaeneHrem mIoTHOCTH TTOMYIISIIHNA
U3y4alld MX BO3PACTHYIO CTPYKTYpy. B cOOTBeTCTBUM C OOIIECHPHHSITHIM B MaJia-
KOJIOTHH TIOIIXO/IoM [16] Bce coOpaHHBIe 0COOM pa3/ieNieHbl Ha TPU Pa3MEpHO-BO3-
PACTHBIX KJIacca B 3aBUCUMOCTH OT YHCIIa 000pPOTOB pakoBUHEL: I — 110 3,5 obopora,
II — 6oserre 3,5 obopota, 6e3 oTBopoTa ycrhs, III — co chopMupoBaHHBEIM OTBOPO-
TOM YCThsI (TAHHBIH MPU3HAK YKA3bIBAET HA TO, YTO POCT PAKOBUHBI IIPEKPATHIICS).

J71s1 KOHXHOMETPHUIECKOTO aHAIN3a B KAJKIOM ITyHKTE JeIalIN 110 OHOU CITy-
yaifHOH BBIOOpKE, cocTosmelt u3 100 monoBo3pensix ocobeil, oTHocsmuxcs k 11
pa3MepHO-BO3pacTHOMY Kiaccy. [IpoBoamim m3MepeHust MOp(hOMETPHUIECKUX T1a-
paMeTpOB U BBIUUCIISUTU CTaHIAPTHBIC HHICKCHI pakoBHHEI (puc. 1) [17]: mmpuna
paxoBunbI [shell width] (ILIP [SW]), BeicoTa pakoBunsI [shell height] (BP [SH]),
BbIcoTa 3aBuTKa [spire height] (B3 [SpH]), BeicoTa ycTbs [aperture height] (BY
[AH]), mmpuHa ycrhs [aperture width] (LIY [AW]); paccuuThiBaiuch 00beM pa-
koBuHbl (V' = [IIP><BP/2) u mwiotiaas ycthst (S = 3,145xBYxII1Y/4); onpenerns-
ymck uaaexcsl BP/IIP, BY/IITY, B3/BP, V/S.

SpH

SH

AH

Puc. 1. Cxema npomepoB pakoBUHEI Stenomphalia ravergiensis
(pacmmudpoBka nokasareseil B TeKCTe)
[Fig. 1. Stenomphalia ravergiensis shell measurement scheme: SW - Shell width,
SH - Shell height, SH - Spire height, AH - Aperture height, AW - Aperture width]
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Jns mpoBepkH CTaTUYECKON 3HAYMMOCTH PA3IUYMI MEXKIy TpyIIIaMH IpH-
MEHsUTH OHO(haKTOpHBIN aucnepcuonHblil aHanu3 (ANOVA). Cratuctuueckas
00paboTKa MOyYeHHBIX JaHHBIX MPOBOJMIACH B TiporpamMme Excel u StatSoft
STATISTICA 6.0 for Windows.

PesysabTarsl HecaeqoBaHus U 00CyKIeHTE

Ha nepBom sTare HaMu HCCIIEIOBaHbI JeMOrpaduuecKue OKa3aTelid u3yda-
eMBIX TOMy/snii. Pe3ynsraTel aHamu3a qeMorpad)uuecKux mapaMeTpoB MpUBe-
IIeHbl B Ta0m1. 2.

Tab6numa 2 [Table?2]
II10THOCTH MOMYJISIMHM M YACTOTA PA3JINYHBIX Pa3MePHO-BO3PACTHBIX
KJj1accoB Stenomphalia ravergiensis
[The population density and the frequency of different Stenomphalia ravergiensis size-age classes]

Yucno ocobeit Jonu oco0eif pa3HBIX BO3PACTHBIX KJIACCOB
[TyHkT Ha 1 M2 [Proportion of individuals of different size-age classes]
[Site] Number of
indi\Eiduals per 1m?] I 1I 1
1 46 0,217 0,587 0,196
2 58 0,345 0,466 0,189
3 47 0,149 0,383 0,468
4 51 0,392 0,373 0,235
5 54 0,167 0,363 0,370
6 27 0,259 0,556 0,185
7 5 0,200 0,200 0,600
8 25 — — 1,000

Ipumeuanue. Coopsl Stenomphalia ravergiensis B nynkte Ne 8 (ApMeHUsI) POBOAMINCH B
OCEHHHI IIepHo/I, Korja 0COOHM MIIa IIINX BO3PACTHBIX IPYII ObUIH HEAKTHBHBI.

[Note: Stenomphalia ravergiensis sampling in Site 8 (Armenia) was conducted in autumn, when individuals
of younger age groups were inactive].

CornacHO NOJIy4eHHBIM JIAHHBIM IUIOTHOCTB INOMYNSALMU St. ravergiensis B
OOJBIIMHCTBE KCCIISJOBAHHBIX OMOTOIIOB HAXOAWTCS HA [IOBOJIBHO BBICOKOM
ypoBHe. Bo3pacTHast cTpyKTypa NOIyJISsIIUK B IIEJIOM XapaKTepu3yeTcs mpeooiia-
JTaHHEM FOBCHWJIBHBIX (pOpM (HMCKITFOUCHHE COCTABHIIM TOJILKO IyHKTHI Ne 3 1 7),
4TO 00BSICHIAETCS HAMOOJIBIINM YPOBHEM PEIIPOAYKTHBHOH aKTUBHOCTH B Hayase
nera. YKa3aHHbIC 3HAUCHUsI IeMOrpapMIecKuX NapaMeTpoB XapakTepU3yroT Mo-
JIOXKUTENBHYI0 TUHAMUKY HHBAa3UOHHOTO Iporecca [19].

3HayeHUss MOPPOMETPHUECKHX MTOKa3aTeNieii pAKOBUH B UCCIIEyEeMbIX OITy-
JSIIUSX TpeJicTaBieHbl B Ta0u. 3. [ToydeHHbIe pe3ysIbTaThl IeMOHCTPUPYIOT, 4TO
B Pa3IMYHBIX OMOTOMAX METPHUYECKHE 3HAYCHUSI BAPHUPYIOT, O YeM CBHUJICTEIb-
CTBYeT OAHO(AKTOPHBIN JAUCIIEPCHOHHBIN aHalM3, KOTOPBIH 1TOKa3aJl CTaTUCTH-
YEeCKH 3HaYMMBbIC PA3INYusl MapaMeTPOB PAKOBHUHBI MEXJY TPYIIAMH [0 BCEM
UCIIOJIBb3yeMBbIM NpH3HaKaM (Tabum. 4). M3BecTHO, YTO mapamMeTphl paKOBUHBI Ha-
3€MHBIX MOJITFOCKOB MOT'YT OITPE/IEIISITHCS XapaKTePOM MECTOOOUTaHUIA.
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Tab6numa 3 [Table 3]
3HayeHus OMOMeTPHYECKHUX IAaPAMETPOB PaKoBUHBI Stenomphalia ravergiensis
B UCCJIeI0BAHHBIX nonmyasauusax (M+m)
[The values of Stenomphalia ravergiensis shell biometric
parameters in the studied populations (M + m)]

I}g:e“f SW | SH | SpH | AH | AW |SH/SW| AH/AW [SpH/SH| V s | vis
1 12,651 9,68 | 2,98 | 6,99 | 7,41 | 0,765 | 0,944 | 0,307 | 784,87 | 40,92 | 19,12
+0,06|+0,05 [£0,04|+0,03 [£0,04 |+0,003| +0,004 |+0,003| 10,07 |+0,40 | £0,17

2 14,19(11,08| 3,74 | 7,57 | 8,17 | 0,781 | 0,928 | 0,337 | 1130,17 | 48,90 | 23,03
+0,06 |+0,08 | £0,05 | +0,04 [+0,05 |+0,005| +0,004 [+0,003| +14,75 |+0,48 | +0,21

3 14,24 110,81| 3,81 | 7,43 | 8,31 | 0,759 | 0,895 | 0,352 |1123,33|49,19 | 24,10
+0,08 [+0,09 | +0,05 [£0,08 [+£0,06 |+0,004| +0,009 |+0,003| £19,65 |+0,74 | £1,66

4 |1243[9.67 (342 671 | 7.27 0,778 | 0,925 | 0,354 | 756,55 | 38,56 | 19,59
40,05 |+0,05 | £0,04 [ +£0,03 [+0,04 [:0,003| 0,004 |+0,003| +9,28 |+0,38|+0,17

5 12,60( 9,71 | 3,24 | 6,83 | 7,56 | 0,771 | 0,904 | 0,334 | 782,70 |40,87| 19,05
+0,06|+0,06 [£0,04 | £0,04 | +0,04 |+0,004| £0,004 [+0,003| £11,06 |+0,43 | £0,15

6 13,15(10,24| 3,54 | 7,21 | 7,42 [ 0,779 | 0,974 | 0,346 | 902,87 42,42 21,13
+0,07 |+0,06 | £0,03 | £0,04 [+0,05 |+0,003| +0,005 |+0,002| +14,34 |+0,50 | +0,19

7 13,35(10,22| 3,78 | 7,34 | 8,10 | 0,766 | 0,907 | 0,369 | 929,76 | 47,04 | 19,57
+0,07 [+£0,07| 40,05 [£0,04 | +£0,05 |+0,004| +0,005 |+0,003| £15,02 |+0,51 | £0,18

g [13.05/10.13]3.301] 6,77 | 6,74 | 0.776 | 1,008 | 0.326 | 874,93 |36,07 | 24,18
+0,06 | +£0,06 | £0,04 [ 0,03 [+0,05 [:0,004| +0,006 |+0,003| +12,01 |+0,41| +0,19

B 5Tolt cBA3M HaOMIOAAaEMBIC OTIIMYUS [I0 METPUUYECKUM IOKA3aTelsiM, BEpo-
ATHO, ABISAIOTCS CIEACTBHEM TPaNeHTa OMOTONMUYECKUX YCIOBHH MEXIy H3y-
JaeMbIMH TeppuTopusiMu. Ilpu 3ToM ocobu ¢ Haubonee KpyHMHBIMU PAKOBHUHA-
MH BCTPEYAIOTCS B OCHOBHOM B apHUAHBIX OMOTOMAX C MEIOBBIMH OOHAKEHUAMH
(myHKTBI 2, 3). B 3TuX e MyHKTaX OTMEUEHO HauOOoIblIee COOTHOLICHUE TTOKa-
3areneil 00beMa PakOBUHEI K IIIOIIAIN YCThS. B yBIaKHEHHBIX jke MECTax Ipe-
00J1a1a10T 0COOM OTHOCUTENBHO METKHUX Pa3MepoB (MyHKTHI 1, 5). Takoe siBneHue
MOATBEPIKAAET MOJIIOKEHHE, COTTTACHO KOTOPOMY Y KCepO(MIBHBIX H KCepoMe30-
(MIBHBIX BUJIOB MOJUTIOCKOB B 3aCYIIIMBBIX OHOTONAX OTOOP CIOCOOCTBYET CO-
XpaHEeHno GOPM C KPYITHBIMH PAKOBHHAMH M OTHOCHUTEIEHO MEJIKHM yCTHEM, UTO
MO3BOJISIET HAKATIIMBATh U COXPAaHATh BoAy B Tene [20].

Tem He MeHee 171 U3ydaeMbIX aJBEHTHBHBIX IOMYISAUN KCepOMe30(HIBHO-
ro Buaa St. ravergiensis 3To npaBuio He abcomoTHO. Hampumep, B myHKTax 6
1 7, HECMOTPs Ha SIBHBIA IPAJUEHT YBIIAXKHEHHS, MOMYIALUN XapaKTepH3yOTCs
CXOZHBIMH MOP(OMETPHUECKUMHU IOKa3aTeIsIMU. JIaHHOE SIBJICHHE, BEPOSITHO,
MOXKHO OOBSICHUTB TE€M, YTO H3ydaeMble KOJOHUHM UMEIOT Pa3INIHbIA BO3PAcT, U
B OoJiee MOJIOABIX TPYIMIAX MBI 3aCTAEM ITOCTEIICHHOE CTAHOBICHUE (DEHOTUIH-
9YeCKOTO 00JIMKa, OTBEYAIOIIET0 OMOTOMTMYECKUM XapaKTepUCTHKaM. BrisBeHHAs
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N3MECHYMBOCTh KOHXHOJOTHIECKUX IapaMeTPOB MOXKET CIYKUTH BBIPAKCHHUEM
9BPUOUOHTHOCTH St. ravergiensis, KOTOPYIO BUJ JIEMOHCTPUPYET KaK HAa BHOBb
OCBOCHHBIX TEPPUTOPHUSX, TAK U HA TEPPUTOPHSIX CBOETO NCKOHHOTO apeana [21].
CTOUT TaKke OTMETUTH, YTO 1O BeIYHCcIeHHOMY HHekcy BP/ILIP BbisiBieHa Hau-
MEHBIIass MESKIOMYSIIMOHHAS TUCIIEPCHs, TEMOHCTPHPYIOIIasi, BEPOSITHO, CO-
XpaHeHHEe BUOCTICIU(PUUHBIX MPOMOPLUI PAaKOBUH.

Tabnuia 4 [Table4]
Pe3yiabTarbl 01HO(PAKTOPHOIO JMCIIEPCHOHHOI0 AHAJIU3A
KOHXHOMETPUYECKUX NapamMeTpoB Stenomphalia ravergiensis
[ANOVA results for conchological parameters of Stenomphalia ravergiensis|

F- P
df - -
M MS - SHateHMs BEPOSAT-
TpusHax Hcrounux cymMMa CTegeHL CpenHui IgHTepHH HOCTB
[Parameter]|  M3MCHUMBOCTH KBaJIpaToB CB([)DS_HH KBaJIpaT ?_?;eepa KpUTEPHUS
[Variability source] [Sum of grees of [Mean values of dumepa
Squares] freedom] Square] Fisher's [Chance of
N Fisher's test]
est]
N[[;”‘tfjvy [yt 335,87 7 47,98
SW Be e — 116,31 | 4,43x10°""7
HYTPH IpyI 326,73 792 0,41
[Within groups]
Mg”‘ﬂy IPYIHAMH | 193 gy 7 27,69
SH [ngg; f{)‘;ﬁ;‘ 64,02 | 5,79x10°7
(Within erouns] 342,61 792 0,43
N[[;”‘t“}vy [ymE L 61,62 7 8,803
SpH Bf{yfsl‘d‘ ﬁg’yur’l’rsl 51,89 | 6,32x10°
Within aroams] 134,35 792 0,17
NI IPYImaMit | 74,74 7 10,68
AH [B‘:f;vfgg fg;‘lfj 52,96 | 5,06x10°
(Within erouns] 159,67 792 0,202
Nf;ﬁ%g’yﬂ)ﬁﬁ“ 266,97 7 38,14
AW B —— 165,35 | 3,18x101%
HYTPH TPy 182,68 792 0,23
[Within groups]
N[[g"‘t@y [y | 0,03 7 0,006
SH/SW Bflyf;; l%g;‘l‘]’; 434 | 9,77%10%
Within erouns] 1,12 792 0,001
Mexny rpynnamu
AH/AW |—Beween groups] R ! %P 1 sie | 3010w
Buyrpu rpymn 2,22 792 | 0,003
[Within groups]
Mexay rpynnamu 025 7 0.036
[Between groups]
SpH/SH [ 37,12 | 4,64x104
HYTPH Irpym 0,77 792 0,001
[Within groups]
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OxoHYaHUuE Tabn 4 [Table4 (end)]

F—
P—
SS_ df — MS — 3HAUCHHSA | o pOSIT-
Hcrounnk cymma CTerneHp cpeaHuit KPUTEPHA | e
IIpusnax CBOOOIBI Oumiepa
[Parameter] U3MEHUYMBOCTU KBaJpaToB Do- KBajJipar KpUTCpHUs
[Variability source] [Sum of r[ee: of [Mean aET::() £ Ouiepa
valu

Squares] tfr;ee dom] Square] Fisher's [Chance of

test] Fisher's test]

Mexicry rpymmamn | 453570058 | 7 [2076100.,08
\Ys [Between groups] 111,51 1,79x10°113

?@iﬁﬂ“ﬁiﬁgﬁ 1474498633 | 792 | 18617,41
MO DY | 16142058 | 7| 230601
S BryTpi pym 94,61 | 4,08x101
Y| 1930316 | 792 | 2437
Mexny rpynnamu 3485.81 7 497.97
V/s  (pctueen roups] 1329 | 2,86x107¢
YIDU IDY 2967825 | 792 37,47

[Within groups]

Br16opka u3 momymnsum, o0uTaromeil B okpecTHOCTIX 03. CeBaH (MyHKT 8),
XapaKTepU3yeTCs MPOMEKYTOYHBIMU 3HAYCHUSIMH KOHXMOMETPUYCCKUX TTOKa3a-
TeJIel W TonaJia B OJMH KJacTep ¢ KOJIOHWSIMH U3 TTYHKTOB 6 7 (puc. 2).

200

150 |

100 |

50

OekinunoBo paccrosiuue [Euclidean distsnce]

3 2 8 7 6 4 5 1

ITynkrel c6opa [Sampling sites]

Puc. 2. Jlennporpamma eBKIM0OBOTO PACCTOSHUS, BBIUMCICHHOTO Ha OCHOBE
COIOCTABJICHHs] KOHXHOJIIOTMYECKUX NPU3HAKOB Stenomphalia ravergiensis
[Fig. 2. Dendrogram of the Euclidean distance based on comparing conchological parameters
of Stenomphalia ravergiensis. On the X axis - Sampling sites; on the Y axis - The Euclidean distance]
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B oTniame oT cBOMX aIBEHTHBHBIX «POJICTBEHHUKOBY a0OPUTEHHBIC YIUTKA OT-
JIMYAI0TCS OOJiee OKPYIIIBIM YCThEM, O YeM CBHIETEIbCTBYET oTHOIIeHHe BY/IIY
(OTBOPOT YCThsSl Y NTAaHHOTO BHJIA BBIPAKEH OMMHAKOBO B PA3HBIX MOMYJISIIHIX H
PaBHOMEPHO YTOJIIIIEH 10 BceMy nepumeTpy). Kpome Toro, B 3T0#1 rpymme oTMe-
YEeHBI JIOBOJILHO OOJIBIIKE U OoJiee cTa0MIIbHbIC 3HAYCHHS HHIIEKca V/S, KoTophle,
BEPOSITHO, SIBJSIFOTCS CIIEACTBUEM CTAOMIM3UPYIOIIETo 0TOOpa B YCIOBHSAX MOHU-
JKEHHOW BIaxxHOCTH. /{1151 cpaBHEHMSI, B a/IBEHTUBHOW KOJIOHUH U3 ITyHKTA 3, T11e
OTMEUCHBI MOJJOOHBIC BRICOKUE 3HAYCHUS ITOTO MHIEKCA, €ro JAUCIIePCUs 3HAUH-
TEJIBHO MPEBBINIAET TPYIITY U3 3aKaBKa3bsl.

3akioueHnne

Takum 00pa3oM, MOTyYEHHBIE TaHHBIC CBUACTEIBCTBYIOT 00 YCIIEIIHOM OC-
BOGHUU St. ravergiensis aHTPOIIOTEHHBIX OMOTONOB Ha Tepputopuu rora Cpen-
HEpPYCCKOI BO3BBIIIEHHOCTH. BBICOKas IIIOTHOCTH MOMYILSIIIAN ¥ IIpeoliiaiaHme
JIOJIN IOBEHUJIBHBIX 0Cc00€H B leMorpaduueckoM coCTaBe MO3BOJISIOT IPOrHO3H-
pOBaTh TAIBHEMIIYIO SKCIAHCUIO BHJIa HA paCCMATPUBAEMOU TEPPUTOPUU. BhIsAB-
JICHHAs! U3MEHYMBOCTb MOP(HOMETPHUUECKUX MAPAMETPOB PAKOBUHBI MOJIIIOCKOB
U3 Pa3IMIHBIX ONOTOMIOB KOCBEHHO CBUACTEIBCTBYET 00 OTHOCUTEIHHO ITHPOKOH
JKOJIOTMYECKOM BaJEHTHOCTH YKa3aHHOIO MHBAa3MBHOIO BUJA, YTO MOXKET CILy-
JKUTB OIHON M3 IPUYNH €ro yCIEeITHONH NHTPOAYKINH B Pa3INIHBIX JTaHAmadgTax
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Eduard A. Snegin, Valeria V. Adamova
Belgorod State National Research University, Belgorod, Russian Federation

Analysis of demographic and morphological parameters of adventitious
Stenomphalia ravergiensis (Mollusca, Gastropoda, Pulmonata)
populations in the south of the Central Russian Upland

We present demographic and morphological parameters of seven populations of
invasive terrestrial mollusk Stenomphalia ravergiensis (Ferussac, 1835) from the south
of the Central Russian Upland (Belgorod). A sample of snails from the native area
(Armenia) was taken for comparison. The total number of measured shells was 800. We
determined the absolute density of organisms at the site (using test plots 1 m? each) and
their age structure. For conchometric analysis at each point, we took randomly samples
of 100 mature individuals. We measured morphometric parameters and calculated the
standard shell index (see Tables).

Our study indicates that anthropogenically-altered areas are prevalent for non-
indigenous St. ravergiery population, due to the ways of invasions in combination with a
high vulnerability of urban ecosystems to invasion. The analysis of variance (ANOVA)
demonstrated significant divergence of the groups in biometric shell parameters that is,
probably, caused by the difference in biotopic conditions in the urban landscape. We
found the largest shells in arid habitats with chalk outcrops. Moreover, we registered the
highest index of shell volume/aperture square here. Snails with smaller shell sizes were
more common in humid habitats. This fact supports the hypothesis about the selective
advantage of forms which have large shells with small aperture among xerophilic and
xero-mesophilic species of terrestrial mollusks. In arid habitats these conchological
parameters allow collecting and storing water in the body. However, this rule is not
absolute for alien population of St. ravergiensis: despite moisture gradient of some
plots, samples had the same morphological parameters. This phenomenon may be
caused by differences in the age of snail colonies, so in groups, formed recently, we
observed the formation of phenotypes which are response to microclimatic conditions
of the habitat. We registered the smallest interpopulation dispersion for the index of
shell height to shell width, which probably suggests conservative species-specific
shell proportions. The results obtained from field research demonstrated that the
population was composed of different age groups and had a high level of density (5-58
of individuals per square meter), which showed positive trends of the invasion process
and the successful St. ravergiensis expansion across the studied area. The sample of
the population from the native species area (surroundings of Sevan Lake, Armenia) is
characterized by intermediate values of shell parameters. Comparing alien populations
with the native Caucasian groups, we established both significant similarities and
significant differences between them. A high level of population density and prevalence
of juveniles in the age structure allows predicting further expansion of this alien species
across the given territory. Variability of morphometric shell parameters from different
habitats may indicate a wide ecological valence of the invasive species, which may
influence successful introduction of St. ravergiensis into new territories.

The article contains 2 Figures, 4 Tables, 21 References.

Key words: adventive species; terrestrial mollusks; urbanized landscape.
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