<U3uUusSuuLh <ULMPUMESNREF3UL hSNhf&SNhLLENP
ul2su3ntL u4wutTsUPU
LUELHULURULNRE3UL BY <PHNEYUNLNSHUSh GhSU4UL
LUELSMPNL

Utiph Yyhywnph Upgnudwtjwt

<U3uUSuuLh SUUURLU3NL PUP“UUUNrUPLLENP
PURUURULNRGB3NRLE Y E4NLNGhUL

4.00.08 - «Ybunwuwpwunipniu, dwlwpnidwpwunyeintu, EYyninghw»
dwutwghwnigjudp YEuuwpwuwlywu ghnnyeniuutiph phluwdnth
ghunwlwu wunhéwuh hwygdwu hwdwp

usuuahr

Gplwu - 2023

HAUWOHAJIbHAA AKALEMUA HAYK PECINTYBINNKU APMEHNA
HAYYHbIA LLEHTP 30010TMK1 1 TAPO3KONOTNK

Ap3ymaHnan Mepu BuktoposHa

PA3HOOBPA3UE U SKONOINA HA3EMHbIX MOJIJTIOCKOB
APMEHUU

ABTOPE®EPAT

JMCCepTaLMm Ha COUCKaHWe Hay4YHOM CTeneHn KaHauaaTta b1onormyecknx
Hayk no crneumnanbHoctn 03.00.08 - «3oonorusa, napasutonorus, aKoNormA»

EpeBan - 2023



Uwnbuwfununipjut pidwt hwuwnwwnyb| E Gpuwuh wyhwnwywu
hwdwpuwpwuh Ystuwpwunpywu pwlnynbinh ghnfunphpnnd

Ghunwlwu nEYwywp’

YyGuu. ghwun. nnyw., ypndtiunp U. U. Unwpbigywt
Muownnuwlwt punnhdwjunutbp’

ytuu. ghwnn. nnlywn. U. hu. Mhwynjwu
YyGuu. ghwn. phY. L. 2. <wpnipjniunyw

Unwowwnwp Yuqiwlbpynipeynis' Shpwih U. Lwjpwunywuh wujwu
whwnwlywu hwdwjuwpwu

Muipunwwunipniup Yuwywuwint £ 2023 p. nblwnbdptph 25-hu, dwdp 14.00-
hu

L PNY-h 036 Ybunwuwpwunigjwu dwutwghwmwywu funphpnnu:
Cwugh' p. Gplwu, 0014, M. Ukwyh 7, E-mail: zoohec@sci.am
Uwnbuwtununipjwup Yunbih £ Swunpwuw) << FUU YEunwuwpwuntpjwu
hpnpnkyninghwyh ghrnwywu Yeunpnup gpunwpwunid, huly ubndwgpht'
uwl www.sczhe.sci.am Ywjpnid

Utindwaghpu wnwpyws £ 2023 p. unjtidptinh 15-hu

036 dwuuwghwnwlwt funphpnh ghwnwlwu

pwpnwuniqwp, Ytuu. ghwn. pbyY. 2= U. 3nt. Rwjwywu

Tema pucceptaunu yTeepmaeHa B EpesaHckom rogyaapcTBeHHHOM

yHuBEpCUTETE
HayuHblii pykoBoguTenn:
JOKT. b1on. Hayk, npocpeccop M. C. ApakensH
OduumanbHble ONMOHEHTbI:
JOKT. B1on. Hayk C. X. MNunosaH
KaHg,. 6uon. Hayk N. . ApyTioHoBa

Bepyuwiaa opranusaumsa: LLUnpakckuii rocysapctBeHHbI yHUBEPCUTET MMEHN
M. Hanbanpaxa

3awwmTa coctoutca 25 pekabpa 2023 r. B 14.00 vacos Ha 3acepaHum
cneuuanusuposaHHoro coseta 036 no 3oonorun BAK PA

Appec: r. Epesax, 0014, yn. M. Cesaka 7, E-mail: zoohec@sci.am

C puccepTaumell MOXHO 03HaKOMUTLCA B bBubnmoteke HayuHoro LeHTpa
3oonorum u rugpoakonorum HAH PA, a ¢ aBTopedepatom - Takxe Ha caiite
www.sczhe.sci.am

ABTopedpepat pasocnaH 15 Hoabpa 2023 r.

YueHbli1 cekpeTapb cneumanusvposaHHoro coeeta 036,

KaHg,. buon. Hayk y z~ M. 0. KanawwsaH


mailto:zoohec@sci.am
mailto:zoohec@sci.am

LGNPUoNha3NhL

Ybkunwuhubph pwqiwquuneyniup b pwnibwgh Yuagdp dwdwuwlyh
pupwgpnd  wupunhww  nthnfugnd - Gu, hugp wwydwuwynpdwsd  k
puwyhdwjwlwtu  wwydwuubph  thnihnfungggnitupnd b dwpnwdhu
gnpdnutbiph wqnbgnipjwdp:  Swppbp  fudpbipnd wwppbpwpwp
hpwlwuwgynw Gu twl Ywpgupwuwlywu yepwuwnwiubp (Baur & Baur,
1993; Sternberg, 2000; Godfray, 2002; Neubert et al., 2019):

Cwjwunwup gwdwpwjht  thwihywdwpdhuubph  wnbuwlyuwiht  Yuqdh
nwnuwiuwuppniniup  dEdwdwuwdp  hpwlwuwgytp £ wuwwnndhwlwu
wnwuduwhwwynipniuubph b jubgnt  dLwpwunyejuu  hhdwt  Ypw:
Cwjwunwunw  gwdwpwiht  thwhywdwpdhutbph  ubpnbuwlwht
ghubiinhyulwu pwqdwquunygniup phs b nwnwiuwuhpywd (Walther et al.,
2015; Neiber et al, 2016): Ubpwbuwlywjhu pwqdwquunyeniup
nwnwiuwuppbint  hwdwp  wuhpwdbion £ ppwlwuwgub)  dhingbubnhy
gbppnwdnipiniu b gbubnhlulwu  hGunwgnunnyeniuubp,  Yhpwnbing
dniEynywiht YEuuwpwunyeywtu dwdwuwlyhg dbpnnutipp: SGubnhlulywu
dwlwpnwyny YEluwpwqdwquunyeniup  quwhwwnbint hwdwp  Yuplnp
dbpnn £ UM gwphtu Ynnwynpnwip (Schindel & Miller, 2005): Uju
nwnwWUwuhpnugniutbpp Ywpnn Bu nnipu pbpbp unp' Yndwbpu-Yphwynpy
wbuwlubp nu uGpnbuwlwiht  ghubwhlulwu  pwqlwquunyenu, L
Ywplnp Gu  wihywdwpdhuubpph  hwgunby hwunhwnn W Eunbdhy
wnbuwlubph  wwhwywudwu, huswbu  vwb  pudwghy  wbuwlubpp
dynwnhunwpydwu hwdwp:

Pwihywdwpdhuutiph wbuwlwiht Yugdp b pwpwuwyp Ywpnn Gu
hwunhuwuw) Ybbuwgnighs wwppbp  dwpnwséhu W wy gnpdnutbiph
wqnbgnipjwu quwhwwndwu hwdwp: huswybu wdpnne wotuwphnud, wjtwbu
£l Cwjwunwunwd, gpnuwnenieinitup quwny wybih nt wybih £ qupquunwd
(Alvarado, 2017), huly Eynhwdwywpgbiph W npwug wnwudhtu pwnwnphsubiph
Ypw npw wgnbignipniup wpnpwywu b phs nwnwitwuhpdwé fuunhputiphg
b Punppywu  hwwnyy wwhwywuynn  wnwpwsdputipnd  (PLNMS)  dwpnnt
wulwnwywnbih hnupp Ywpnn £ hwugbgub) dh 2wpp ptwwwhwwuwywu
fuunhpubph’ win pYnuW YEuuwpwqiwquunypjwu Ynpunp (Cheia, 2013):
Lwjwuwnwunw, gpnuwopshlubtiph  Ynnihg wnwybtp hwéwfu  wygkynn
gnpdnn PLNMS-ubiphg £ «Hhihowt» wgqgwiht wwplyp:

Lwjwunwunw b nne wotuwphnw nipg U fuhun wpnhwlwu fuunhp £
twl dhowdwiph wnuinunnwdp: Enwwphdhuwubpp W dwup dGwnwnubpp
wnwuduwhwwnly wnbn U gpwnbgunwd gopowlw  dhowywyph wnwppbip
wnuinnhsubph  gwppnwd:  Uwpnnt  gnpdniubnpjwu,  hwnlwwbu'
wnryntbwpbipnipjw, hwupwagnnpéniejwu L gJninwnunbiuntjwu
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wwwbwnny wnbinh £ nibunw opowlw dhowdwiph wnwuinnind b wnwppbp
phuhwlwu ujnebph Ynunwynw dhowywypnud (Kapicka et al., 1999; Wang et
al., 2003; Yuan et al., 2013): Swdwpwjhu thwihjwdwndhuutipp, puwyybing
hnnh wwpptip sbpnbpnud, wnwyb) qquyniu Gu hnnp phdhwywtu Juqdh
thnthnfunieyniuubinh, dwutwynpwwbu dwup dbwmwnubpny L
pniuwphdhlwunutipn wnnnnjwsdnipjwu uywwndwdp (Coughtrey & Martin,
1977; Dallinger & Wieser, 1984; Mokopxesckuii, 1985; Berger & Dallinger,
1993; Pihan & de Vaufleury, 2000; Berger et al., 2004; Viard et al., 2004;
Gimbert et al., 2008; Madejon et al., 2013; Wtostowski et al., 2016; Carbone &
Faggio, 2019; Salih et al., 2021):

Glubin Jbpp uzwdhg' uwhdwudl) BU woluwwnwuph uwwwwlyp L
fuunhpubipp:

Ugfuwwnwuph tywwwyp b funhputipp

UWuwwnwuph twwwwlu £ quwhwwb] <wjwuwnmwuh  gwdwpwjhu
thwihjwdwpdhuubph wpnh Jpwyp' nunwuwuppb) pwqdwquungggniup b
ytip hwubip wju wbuwyubipp, npnup Ywpnn Gu npn2 wphnuinhy b dwpnwdhu
gnpdnutbiph wgnbgniypjwu YEuuwgnighs hwunhuwuw):

Lowd uywwwyh hpwlwuwgdwu hwdwp wnwownnyb) Gu hbnlyw)
fuunhputipp.

1. ppwywuwgut] <wjwuwnwuh gwdwpwiht thwihywdwpdhtubph

dwniuwgh wpnh Jpbwyh quwhwwnd' nbuwluwiht Ywagdh b
nwpwdjwdnipjwu Ytninidnip)niu:

2. Nuwnuiuwuhpb Lwjwuwnwuh npny gwdwpwjhu
thwihywdwndhuubiph ubpunbuwluyht’ gbubinhlywlywu
pwqdwquuntpjniup:

3. Nuwnuitwuhpt] gwdwpwiht thwihywdwpdhtubph ogunwgnpddwu
huwpwynpnipniup npwbu <wjwunwund Eynhwdwlwpgbph Ypw
gpnuwponipjwl wanbtgniput quwhwwndwi YEuuwgnighs:

4. Nwnuwuwuhpb] gwdwpwiht thwihjwdwpdhtubph ogunwgnpddwu
huwpwynpnipniup npwbu <wjwunwund Eynhwdwlwpgbph Ypw
Sdwup dJdbwwnubph  wagnbignpjwt  quwhwwdwtu  Yeuuwgnighs'
Cwjwunwunw jwju mwpwdywsd b htioun udnipwnynn Helix lucorum
wnbuwyh oppuwyny:

5. Nuwnuitwuhpb) hwihywdwpdhtuubiph wbuwlwiht ugdp W Yule-h
Juwudwdnipjwu wuwnhbwup' Eynhwdwlwpgbph Ypw
pniuwphdhyuwwubph  wagnbgnipjwu  qUuwhwwdwu  hwdwp'
Lwjwunwunw  wju nwpwdnwd niubkignn L hbon udnpwnynn
Georginapaeus hohenackeri mtuwyh ophuwyny:



Ugluwwnwuph ghunnwlwt unpnypp
dbpnidyp b wdipnthytp Bu <wjwunwup guwdwpw)ht
thwihjwdwpdhuubiph  wbuwlwihtu  Yuqdh  Ybpwpbpw)  wnlw
wnyjwiubipp:
Cuwjwuwnwup tunbdhy b Juwugqws 5 wnbuwlubph hwdwp' Helix
buchii, Vertigo moulinsiana, V. angustior, Orculella ruderalis L O.
bulgarica, hwjnuwpbtipyti Gu wpbwh thnhnfudwu nbwpbp L
nwpwddwl unp Yuynkip:
Spwugyb) £ <wjwuwnmwuh thwihywdwpdhuubph wniuwh hwdwp
unp wbuwl' Arion wvulgaris, npp woluwphn (wju wpwdJwd
hujwghy nbuwy k:
Ppwlwuwgyb) b <wjwuwnwuh gwdwpwiht thwhywdwpdhuubiph
(Wit nmwpwdjws wnbuwlubiph gbubnhyuwlwt hwdbdwnnyeiniup
wnwpwdwonpowuh  wy wbuwlubph hbGwn' $hingbubnpy  Yuwp
wwnqupwubint hwdwn: Lwhutwywu $hingtubiinhyy
ytipinwnipyniup eny) £ b hwuwmwnt) Helix lucorum W Xeropicta
derbentina thwihjwdwpdhuubph ubpunbuwlwiht gbubnhlulwu
pwquiwquunip)niu:
Stupwulyp hwdwindb) t Georginapaeus hohenackeri (L.Pfeiffer,
1848) wmbuwyh LIS onphtu Ynnwynpdwu wndjuiutpny:
2pnuwnpontjuwt wgnbgniejwu qguwhwwndip «thihowu» wqguwihu
wwpynw  gnyg £ wdhp npw pwgwuwlwu  wagnbignipniup
thwihjwdwnpdhtubph  wnwudujwlubph  pwuwlyh, wnbuwlwjhu
Yuwquh b Ckunup pwqdwquuniejwu hunbpuh ynw:
8nyg k£ wnpybi, np <wjwunwund jwju tnwpwdnwd niutignn b hboun
udnpwnynn  Helix lucorum wbuwyh fubignt swihbpp L
gniuwynpndp  Ywpudwd skt onyh  dwywpnwyhg puwynyejwu
Juwiph  pwpdpnipiniuhg, funtwynyeiniuhg b gbipdwuwnhéwuhg:
Uhwdwdwuwl wjn nbuwyh tubignt swihbpp thnthnfuynd Gu Cr,
Cu, Mo oSwup dtwwnubiph wnlwjnigyniuhg. (Cr-h pwpdép
Ynugbiunpwghwubiph nbiypnid fubignt swihbpp thnppwunwd Gu, huy
Cu-h b Mo-h pwpép Ynugbunpwghwubpp wwjdwuwynpnid Gu
fubignt swithbph ddwgnud):
Sbtinwppniuhph dwpgh Lhép gJninh nwpwdpntd
pniwphdhwwnubpnd  dowydws  hnpdwpwlwu  Jwypbpnd
gpwugyt b quwdwpwiht thwihywdwpdhuubph wbuwlwihu Ywuqdh
ujuwgnwd b Georginapaeus hohenackeri wtuwyh wnwudujwlyubph
TU3-h Juwudwdnigjwu pwpdp wunhbwu:



9. 8nyg L wpyhp gwdwpwhu thwihfwdwpdhuubph  npwbu

Ytuuwgnighs ogqunwgnpddwu huwpwynpnigniup.

- PLMS-nWi  gpnuwgponipjuu  wgnbignigyniup quwhwnbne
hwdwp  npwbu  YGuuwgnighs  Ywpnn  Gu Yhpwnyby
thwihjwdwpdhtubph wnwudbjwlyubph pwuwyp, nbuwlwjhtu
YJuaqip b pwqiwquunipjniup:

- H. lucorum wmbuwyh tubignt swithtph thnthnfunyeyniup Ywnpnn &
Ytuuwgnighs hwunhuwtwy dwup dhnwnubph wagnbigniejwu
guwhwwdwu hwdwp:

- G. hohenackeri mbuwyp hp wwpwddwu Jujpbpnwd Ywpnn k
ogunwgnpdybtp npwbu  pEnwwphdhlwwnubph  wgnbgnyejwu
quwhwwndwu Ytuuwgnighs:

Ugfjuwwnwuph nbuwlwt b gnpduwlwt tpwuwynipniup

Upfuwwnwuph  wpryniuptbin niubt wbuwlwu L Yhpwnwlwu Jdbd
Upwuwynipniu:  LGwnmwgnunnpjwt  pupwgpnd  unwgywd  wdjwiubipp
Yhwdwptu Lwjwunwunwd gwdwpwjhu thwihywdwnpdhuubpp
pwquwquwunipjwt  Yybpwpbpjw)  wnw  wbnbYnyeniup,  Yuwwuwnbu
htitnwgqw nwnwWiuwuhpnegyniubbpht b Eyninghwlwu Jdh owpp fuunhpubiph
(nddwup: Hwup Ywpnn Gu ubpwnyb] hwdwwwwnwufuwt ninnywéniejudp
pnthwlwu dpwagnpbipnud b nwupupwgubpnid:

Pwihjwdwpdhutbph - Yhpwndwdp  2ngwlw  dhowduyph  Jhéwyh
guwhwwndwu hwdwp unwgdwsd nduutpp b Jowlywd dbpnnubpp Yupnn
Gu oquwgnpdyb] puwwwhwywuwlwu wwppbp  Yunnygubph  Ynndhg'
puogunwgnpdiwt U puwwwhwywuwlwu dhongwnnudubiph dowydwu nt
donwnhunwnpydwu hpwywuwgdwu hwdwp:

Upfuwwnwuph thnpédwhwyjwuwmhnipyniup

Upfuwwnwuph hhduwywtu wpryniupubipp W npnyputipp ubpluywgyt) tu.
«Molluscan  20th Forum»-nud (Lnunnu, 30 unjtidptip, 2018), «4ndlwup
Ytuuwpwgqiwquunipjutu  wwhwwunw»  dhowqquiht  ghunwdnnnynid
(Udpwuwnwu, 2-4 ognuwnu, 2018), «Ybuuwpwqiwqwunypyuwu W Juwjph
punipjuwt  wwhwywudwu tyninghwywu  hhduwfuunhpubpp»  Gphunwuwpn
ghwnuwlwuubph  2-pn dhowqquiht  ghnwdnnnynud  (Cwjwuwnwt,
Ownywaénp, 57  hnyunbdptp, 2018), «YGunwuh  hwdwlwnpgbiph
Yunnigywdpwiht b $niuyghnuw| hndbinunwgh EYninghwlwu b kynpnighnu
dbfuwuhqdubpp»  XIV  dhowqquiht  ghunwgnpduwlwu  Eyninghwlywu
ghinwdnnnynud (Mnwwuwwu, PEgnpnn, 4-8 hnlwnbtidptip, 2016):



<pwunwpwjwd ghnwlwt woluwwnmwupubpp
Upfuwwnwuph wprynitupubipp wdthnthjws Gu 4 hpwwwpwynwdubpnud:

Uwnbuwfununipjuwt junnigjwdpp b Swywip
Uptuwwnwupp swpwnpwé £ 126 toh yJpw, wwpnivwynd £ 23
wrynwuwy, 31 uywp:  Unbuwfununggniup pwnugwd £ hbwnlyw)
gntjuubphg’  «Ubpwdnieyniu»,  «Fpwlyuu wluwpyy,  «Upnep L
nwunuWuwuppnypjwt  dbennubpp»,  «Upryniuptubp b putiwpynus,
«Bgpwlwgnipniuubpy W «Fpwlwungjut gwuly»: Fpwlwunyjwu guuyp
ubpwnnud £ hwybptuny 1, nnwbiptuny 40 L wugtptuny 162 wujwunwubn:

uchuusSuuLh cLULNR, LYuruar,rnhie3nhue

SLNku 1. 4PUY“UL UYLUMY

Unbuwfununipjut  wju  gfunid  wdthnthynud  GU <wjwuwnwup
gwdwpwjhtu thwihjwdwpdhuubiph pwqdwquunypjwt b tnwpwdywdnipjwu,
$hingtiubiinhl  nwnwWiuwuhpnieniuutiph ybpwpbipjw)  wnlw  ndjwubnp:
Ubipyuwjwgywsd Gu twl hwihywdwpdhtuubph ypw gpnuwponipjw, dwup
dtwnwnutiph b pniwphdhluwwubph  wgnbgnyejwu,  huswbu  twl
gwdwpwjhtu thwihywdwpdhtuubph npwbu  YEuuwgnighs hwunbiu quintu
udhpquws gpulws inyjwiubpp:

SLNkv 2. L3NKEL GY NRUNRULUUPMNRG3UL UbNYLENE

Cwjwunwup  gwdwpwiht  thwihjwdwpdhtubph  pwgqdwquuniyejwl
nwnwwuhpnypjwt hwdwp pwgh ghwlwu wndjwiubph ybipinwdnieniuhg
hwdbdwwnigyniupg, 2016-2023 ppE. pupwgpnd hpwlwuwgyt] £ uwl
nwownwiht  udnpwnniutp  <wjwuwnwuh 75 wwppbp  wbnwupubphg:
Cunhwunip wndwdp udnpwnyb) £ guwdwpwihtu thwihywdwpdhuutiph 4541
wnwudujwy:  Pwihjwdwpdhuubph udnpwndwt hwdwp Yhpwnyt] Gu
unnwunwnw dbpnnubip (Sivasankaran et al., 2016): UL swihh wnbuwlyubpp
hwjwpp hpwlwuwgyt £ &bnpny, pnwwlwunyput  Jpw  puwlyynn
wbuwlubphup' hwwny huénn gwugh dhongny: <nnh Jbphu obpubpnid
wwpnn gwdwpwjhtu thwhwdwpdhuubph hwdwph hwdwp Yhpwndb) Gu
wmwppbp  wpwdwswihh wugpbp niutignn dwntip (Daniel et al., 2007):
Udnpwnwdé  wnwuduyjwlubpp  wbnwywyt; u 0.5-60 dJp Swywiny
thnpéwunpubiph dbe: Ybunwuh udniubpp $hpuyt| tu 96%-wung Lpwunih
ubio, hul nwwwny fubghutipp hwjwpyb) Gu nuwwply hnpdwunputiph dby:
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Mwhwwuynn  wwpwdpubiphg  udnpwnywsé  wbuwlubph  npnonuwip
hpwlwuwgyb) £ wbnnud, L YEunwuh wnwudujwlubpp pwg Gu pnnuyb)
htwn'  puneyniu:  Skuwlubph  npnondp ppwlwuwgdt; £ dh owpp
wnpynipubiph hhdwu Ypw (Muxapees n Pammenbmeiiep, 1952; Jluxapes, 1962;
Akpamosckuid, 1976; Luneiiko, 1978; 1984): Shkuwlubph npnodwu
woluwwmwupubph  dh dwup  Ywwwpdbp £ nwwunwuh o Peignpnnh
wbnwywu  hwdwpuwpwund  Y.q.n., wpndbunp E W Uubghup L
Cwjwunwup FUU YEunwuwpwunyywu b hhnpnkyninghwih  ghnwywt
ytuwnpnuh Y.q.p., L. . <wpnigyniunjwjh oqunipjwdp:

Cwjwunwup  gwdwpwiht  wihwdwpdhuutph  dnjEYynyuht
$hingbutinhy pwqiwquunyeyniup npnotiint hwdwp punpybp Gu hbnbywg
wbuwlubpp'  Helix lucorum, Fruticocampylaea narzanensis, Xeropicta
derbentina,  Merdigera obscura, Georginapaeus hohenackeri, Chondrula
tridens: Stuwlubph puwpngniup Wwjwdwuwynpwd Ep upwug qwju
nwpwowoéniypjwdp,  dwpduh  hwdbdwunwpwnp  fungnp swihbipny:
Snipwpwuginip nbuwyh wnwuduyjwyubiph hnwjwdph Ywnphg BIOFACT
Yphptiph dhongny wuswwnyby £ VU3, wjunthtnlb hpwlwuwgyby £ MTN L
Jtipguwpnyniuputipny hpwlwuwgdty £ Gpyynndwh anphtu Ynnwdnpnud:
Unwgywsd wpryniupubiph hhdwt  dpw  hpwlwuwgyt £ $hingbubinpy
Swnbiph wwwpwuwnwi: EYnynighntu ywwndnieniup Yunnigyby £ Neighbor-
Joining (Saitou & Nei, 1987) L wnwybjwgnyu udwunyjwu (Maximum
likelihood) dbiennutiph Jdhongny, gnigunpbiny owwnhdw| dwnp: Ypluynn
dwnbtph wnynup, npnugnud  juwwlgywd wwpunuubpp hwlwpyt) bu
dhwuht bootstrap phuwnnwd (1000 YpYuophtuwly), gnyg £ wpdwsd Gnintiph
Ynnphu (Felsenstein, 1985): Twnp qdéjwd L dwupnwpny, Gnintiph
tpywpnieywdp  (Gnintiphg ytin) unyu dhwynpubipnd, s hingbubizply
dwnp Yuwnnigbint hwdwp ogqunwgnpdynn Eynynighnu htinwynpnigyniuubpp:
Eynynighntu  htnwynpnigyniuubpp  hwodwplybp Gu Mnuwunth  nipndwu
dtipnnny (Zuckerkandl & Pauling, 1965) L quuynu Gu dbly nbnudwunu
wdhuwpenutiph  thnfuwphunwiubph  pwuwyh  dhwynpubipny:  Wu
ytipinwnipgniup ubipwnnud Ep 19 wdhuwpepeniubph  hwonpnwlwuniye)niu:
Pninp nhppbipp, npnup wwpniwwynw Bu pwgbp b pwgwlwinn ndjwiubn,
ytipwgyb) Gu (wdpnnowlwu sugdw nwppbipwl): dbpouwlwu ndjwiubiph
pwqunud tjuquagnyu hwonprwlwunigjwu tipyunpnyeyniup tink) £ 459, huy
wnwybjugnyup' 674: EYnynighnu Ybpindnieniuubipp wugywgyb) Gu MEGA
11 Spwgph dhongny (Tamura, 2021): dhingbubinpy dwnbp Yuwnnigbnt
hwdwp hwdbdwnwlwu ndjuiubph hwonpnwlwunyeyniuubipp Ytipgytp Gu
Qtupwuyhg (NCBI, 2016) L Pnin. (Buchner & Leese, 2020) hwdwlwpghg:



2pnuwgnonipjw wqnbgnipjuu quwhwwndwu hwdwp
nwnwitwuhpnijwu wmwpwdp b hwunhuwghb) «thihowt» wqgquihu wwpyp:
Cuwnpyb) 5u udnpwndwu 30 Yhwntip, npnup inbnulwwsd tu tnk Ywnplnp
U dwpnyuwug Ynndhg wnwyb| pwwn wigkiynn 5 Juyptpnid ([nijunwly uiup,
Unwyuwywup, <wnwpsdhtu quuptp bW Mwpg nt 9ng [66p): <wdwph hwdwnp
punpdbtp £ Gpbp thnpdwpwpwywu L bGpbp uwnighs Ytwn:  <wdwph
wnwpwdph Jwybpbup jnipwpwugnp Yenh hwdwp Yuagdbp £ 5x5 J%
Cwywpp ppwlwuwgyby £ 2019 p.-hu 2 ubignuubph pupwgpnud, qupuwup'
wwpppdwhu b wouwup'  ubwwbdpbp-hnynbdpp  wdpuubphu: U
ubiqnuutipp Ywuplnp Gu dwpnyuwug wgnbgnipjut quwhwndwtu  hwdwp.
gwpnuup dwnwjb| £ npwbu unnighs ubignu, pwuph np ddnwup dwpnluug
hnupp phs &, huYy YEunwuhubipp ddbndwu dbe Gu, huy wdnwup L wouwup
dwpnywug hnupp 2wwn £ b huwpwynp b quwhwunb| upwug wagnbignieniup
inbuwyubiph ypw:

Owup dGwmwnubph wqnbgnieyniup thwihywdwpdhtubph fubghubiph
swihtph W gnitwynpdwt ypw quwhwnbint hwdwp hpwlwuwgyb) £ Helix
lucorum  wbuwyh hwjwp 2019 p.-h  pupwgpnd  Lwjwuwnwth
Yeunpnuwywu W hwpwdwihu 5  wnwnywghwubphg'  «Chywhnn»
wbnwlwu wpgbiinghg, Lwewpwu pwnwph 2pgwlwiphg (Uiniuhph dwng),
<npu gyninh gngwluphg (Ywynn anph dwing), Gplwt pwnwphg, Upgufuh
2nwwun gyninhg (2019 p.-h npnigjwdp): Chywhnnh wynwniywghwu puwnpyt £
npwbu unnghs, pwup np nbnuyuwyws £ wwhwywuynn nwpwdpnid b
udnpwnywd hnnnud dwup dGwnwnubph wwpniwwynyeiniup, hwdbdwnwd
dinw ynwnwwghwubiphtu, gwsdp En: Shywhnn, 2nwup, <npu, Gpuwu L
Lwowpwu mbnwdwubiph hnnh udnpubpnd 6 dGwnwnubpp* Cr, Co, Cu, Mo,
Cd U Pb wwpniuwynipjwu phdhwlwt wuwihqu hpwywuwgyb| £ Cpowlw
dhowdwyph  dnupwinphugh L wbnbwwyneywu  YEunpnund (<€
puwwwhwwunipjwu wiuwpwpnipniu)' hunnynpy gnigulgqusd wiwgqdw-
quuqywdéwihu uybGYunpndtnphwih dhongny. ELAN 9000 ICP-MS (Perkin
Elmer, UUL) unwunwpwn dbennubpny (USEPA, 1992): Swup dbwnwnubiph
wanbgniginiup  thwihywdwpdhtuubph  fubignt gniwdnpdwtu Jpw
guwhwuwbint hwdwp gpwugyb) Gu 5 wnwnywghwubphg udnwnyws
wnwudujwlubiph tubignt gniuwynpdwt wdjwiubipp: H. Jucorum wbiuwyh
jubgnt hwdwp gpuwugdby £ 2 hhduwlwu gniuwygnpnd® uyhwwy L
swquuwlwgnyu:

(Bniuwphdhywwubtph  wqgnbgneyniup  <wjwuwnwuh  guwdwpwjhu
thwihjwdwpdhtubph  pwquuqwunigywu b YUl Juwuwdniejwu
wunhbwuh Ypw quwhwwbint hwdwp hpwlwywuwgytp £ udnpwnnud

Qtinwppniuhph  Jdwpgh Lhép gqninh  pniiwphdhunng  dowydwd L
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sUowlJwd nwpwdpubiphg: <nnh udnwnndp hpwlwuwgyb) b 5x5 02
wnwpwdéph Yypw huswybu thnpdwpwpwlwu, wjuybu £ unnighs Yewnbpnud:
Udnywnnudp Ypluyt) £ qupniu b wyniu ubgnuubiphu: (@ntuwphdhywwnubiph
wwpniuwynpyniup hnnnd npnayby £ X-ray fluorescence dbtipnnh dhongny
(Krug & Oliver, 2014) «<hnpnontipunipwpwunypjut W dnuhpnphugh
ytuwnpnu»  MAUY-nd:  YUMG-h  Juwudwdnigjw  wuwmhbwup  npnokint
hwdwp Yphpwndby, £ Yul3 Yndtin dbpnnp Lhép wnwnijwghwih G.
hohenackeri wnbuwyh hGwywwnwwuypbwuh pohoubpnid: YUndbwn dbennp
ppwywuwgyly £ pun  Uhugh (Singh et al., 1988), udh thnpp
duwihnfunwiubipny htwwwnnghnubph hwdwp (Dailianis et al., 2005):

GLNhu 3. UM3NRLLLEN L LLLUMYNRYU
3.1. Cwjywuunwuh guwdwpwjht hwihyjwdwpdhuutph nbuwlwihtu Yuqdp

Lwjwunnwup  gwdwpwiht  thwhywdwpdhtuutiph  pwqdwquunteginitup
nwnwuwuppdty £ Jdh owpp  ghwuwlwuubph' UL, Uypwdnduyne
(AkpamoBckuii, 1976), . Unbph (Walther et al, 2014) n. U.
Uwgndbnnwih  Ynndhg  (Maromeposa, 2015):  dbpupywd  bipkip
htinhuwyutiphg . Ynbpp L U. Uwqudtinnwu Uk Gu <wjwuwnwuh
inbiuwyubiph pwquwquunipjniup UnyYywuh gwdwpwjhu
thwihywdwpdhuubph  YEuwpwqdwquunygjwu  Ynuwntipunnud,  dhusntin
UL, Uypwdnjuyhtu  bpYwp  wwphtubp  hGunwgnnb £ <wjwuwnwup
hwipywdwpdhuubpph  Swnitwu, nwwnh  deup  dbp udnpwndwu
wprynwuptbpp hwdbdwntp Gup UL, Uhpwdnduynt  Lwywuwnwth
gwdwpwiht  thwhywdwpdhtuubph  gnigwyph  hbn'  wpryniupubpp
ubpyuwjwgywsd Gu wnblwfununipiwy wyniwy 9-nud:

2014 p-hu d. Unpnbpp L P. <wnwnnpdh Ynnidhg <wjwunwup hwdwp
ulwpwapyby & unp' Pupilla kyrostriata nbuwlp (Walther & Hausdorf, 2014):
2017 p.-hu <wjwunwuh hwpwdhg UGwpwgpdty b unp'  Harmozica
zangezurica (Gural-Sverlova et al., 2017) wbuwp, 2020 .-hU' unp Armenica
narineae (Gevorgyan & Egorov, 2020) tunbtdhy wbuwlyp: Stuwlubph wju
owpphu wbwp £ wybjwgubup uwl dbp Ynnihg <wjwuwnwuh hwdwp
gpwugywsd Arion vulgaris Moquin-Tandon, 1855 wbuwp:

2016-2023 pp. pupwgpnw dbp Ynndhg udnpwnwd gwdwpwht
thwihywdwnpdhuubph 61 wmbuwyubiphg, nphg dbyp <wjwunwuh hwdwp unp
nbuwy &, 13-p <wjwuwnwuhp b Yndlywup Eunbdhy wbuwyubp Gu' Armenica
unicristata, Scrobifera taurica, Quadriplicata quadriplicata, Elia somchetica,
Geminula isseliana, Levantina escheriana, Fruticocampylaea narzanensis,
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Hesseola pratensis, Orculella ruderalis, Pupilla bipapulata, P. kyrostriata,
Gibbulinopsis interrupta, Oxychilus emmae: 61 gpwugwd wnbuwlubphg 3-p'
Vertigo angustior-p, Orculella ruderalis-p W O. bulgarica-t, Jnwugywd
wbuwlutp Gu L gpwugws GU <wjwuwnwuh Ywpdhp gppnd npwbu
«Uphnpyulwu Jpdwynd quugnny (<< Ywpdpp ghpp, Ybunwupubp,
2010), huy V. moulinsiana-t gpwugwd £ Punipjul wwhwwuniygjwu
dhowqgquwiht Yunpdhp gnigwynw npwtiu «lungbijh» (Killeen et al., 2012): Ubp
Ynndhg gpwugwd djnw nbuwlubphg  npnoubpp niubu gl
nwpwddwdnipiniu Lwywuwnwund, ophuwl' Helix lucorum, Vallonia costata,
Pupilla inops, Sphyradium doliolum, Georginapaeus hohenackeri, Xeropicta
derbentina, Lauria cylindracea L wju: <wunhwynwd Gu twl wbuwlubn,
npnug wpbwip uwhdwuwdwl B Helix buchi, Helix albescens, Levantina
djulfensis, Caspiophaedusa perlucens, Ljudmilena sieversi, Bollingeria
pupoides:

Cwjwunwuph hwdwp wnwoht wuqwd Lnnnt dwpgh Snywquipuy
gjninhg gpwugyb) t Arion vulgaris Moquin-Tandon, 1855 huwwuwlwu
Ynnhugp (uywp 1), npp hujwghy nbuwy £: SGuwyh npnonwdip hwuwnwnyb
E uwl VYU(S oinnphfu Ynnwynpdwu dhongny (COI):

Arion vulgaris

S
»J/.;, 5

— |

Ulwp 1. Arion vulgaris inbuwlh mwnu;édwb Ytiinp U u)nwbdlyuﬂm pbnt/ajwb
dbo:

A. wulgaris-h  wnwudUjwlubphu punpn2 £ Jwn Ywpdhp Yud
ququpwagnyu gniuwynpnd:  Snpwihnyubipt niwbt wpunwhwyndwd  ul
gntuwynpnwd: Ninhyp dwyph hwnywdnud jwjuwgwd k, ukipplhg niuh punpny
nbnuwyniu gniuwynpnid (Lywp 1):
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Swdwpwjhu hwihjwdwpdpuubph Juwugwsd 5 wnbuwyubph hwdwp'
Vertigo moulinsiana, V. angustior, Orculella ruderalis O. bulgarica U Helix
buchii dtip Ynndhg hwjinuwpbnyb) Gu tnwpwddwu unp Juypbn:

Vertigo moulinsiana Dupuy 1849 wbuwlp gpwugqwd bt Puniypjuu
wwhwwunyejwu dhowaqquihu dhnipjwu (IUCN) Ywnpdhp gnigwynud npwtiu
«fungbijh»  (Killeen et al., 2012): <wjwuwmwund wbuwyp vwfuyhunwd
gpwugyty £ hjnwhuwhut - b hwpwdwhtu  opowltbiphg:  Skuwyh
nwpwdwdnigyntut nt jupquyhtwyp hwulywuwint hwdwp 2018-2022 pp.
Lwjwuwnwup  wwppbp  2powulbpnud ppwlwuwgyly B nwownwhu
woluwwmwupubp b udnwnndubp: Ubwuw Gh depdwyuwpnd ugyt) |
wnbuwyh hwdwp unp nwpwddwu Juyp (40.1817, 45.6166) (Arzumanyan et
al., 2022):

Vertigo angustior, Orculella ruderalis L O. bulgarica wnbuwlubipp
ubpwnywd Gu <wjwuwnwuh  Ywpdhp gppnid npwtiu «Yphnhluwu
ypbwynwd gquuynn» CR Bla + CR B2a wbuwlubp (<< Ywpdhp ghpp,
YUkunwuhubp, 2010):

V. angustior (Jeffreys, 1830) wbuwlp <wjwunwund uwfuyhunud
udnpwnyt| £ Unbthwuwdwt pwnwph dninwlwpnid (Akpamosckuid, 1976),
uwlwyu dtip Ynnihg wnbuwyp sh hwpnuwpbndb) wn tnwpwépnid dh pwuh
wnwnph Ypluynn nwownwiht woluwwnwupubinh pupwgpnud: Stuwlyp guuyt) £
Swyniph dwpgh Unwyuwywup gyninh hwpwyhg nmwpwdpubtiphg dhwju dky
wuqwd 2017 pywlywuhu, npwuhg htitnn inbuwyp sh hwunhwb):

Orculella ruderalis wntuwyp twpuyhund uupwgpqwsd £ tnbkp Ywjng
anph Quhohy  qninh  opowlwiphg  (Akpamosckuii, 1976):  Skuwlp
uywpwagnyb) £ wnwohtu wuqud L.L. Uypwdnduynt Ynndhg Lwjwuwnwihg,
uwlwyu hbnwquinu gpwugyby b uwl Unppbowuh nwpwdphg (Walter et
al., 2014):

Utip Ynnhg wbuwyp udnuwnyb) £t Swyniph dwpgh Unwyuwywup
gjninh 2pgwiwiphg b Ujniuhph dwipgh Stinwuniy qyninp 2ngwiljuphg:

Orculella bulgarica mbuwlyp pun gpwlwu nduiutph gbipwnwund
wiywhwywu W unpwwhwlwt Jwpqugbtinnhuutip: Ubp Ynndhg Yunwunt
nwwwpy fubkigh £ quudb] Upniuhph dwpgh ybpwunwnwihu gnnhubiphg,
uwwju wbuwyh vwjupuwnpbih phnnnwyh dwupht hunwy nyjwiutp Yupkih
£ ww) dhwju YEunwuh wnwudujwyubph udnpwndwu nbiwpnid:
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Helix buchii wntuwyp Helix gbinh wnwyb] hwqunbw hwunhwnn
wbuwl £ Wu gpwugyb) b Swudwpwp gyninh 2nowlwiphg (Akpamosckui,
1976), huy hbwnwguind Swyniph dwpgh wy hwwndwdubphg' <wnwnpdhu,
“Thuwdwu, Lnwwhndhn (Oranecan w pp., 2023): Utip Ynndhg wbuwlyp
gnuyby £ houwuh opowth <nyp gyninhg, npp wwpwddwu unp Jujp k
wbuwyh hwdwp: Stuwyp ubpwndwsd sk <& Ywpdhp gppnd, huswybu uwl
IUCN-h gnigwynud:

3.2. <wjwuwnwuh npn2 guwdwpwiht hwhywdwpdhuubph $hingbunpy
pwqiwquunipjniup

Cwjwunwup  gwdwpwiht  thwihjwdwpdhtubph  pwgqdwquuniyejwl
guwhwwndwu hwdwp, pwgh dbwpwuwlwu dbennutiphg hpwlwuwgyb) tu
twl ghubwnhlulwu hbwnmwgnunnieniuutp: Ubp Ynndhg udnpwnjws npn)
gwdwpwiht  thwihywdwpdhtuubphg  ubpunbuwlwihu gbubwnhlulwu
pwquiwquwunipniup nwnwwuppbiint hwdwp  hpwlwuwgyb) £ nbuwyubiph
YU owppfu Yrnwynpnd L Ywnnigdbp Bu $hingbubnply  dwnbp'

ubpunbiuwywyhu Ywwbpp nwunwuwuhpbipnt hwdwn:
Nwnuwiuwuppngniutbpp hpwywuwgyb) Bu hbnlyw) wbuwyubph hwdwp'
Merdigera obscura, Georginapaeus hohenackeri, Chondrula

tridens, Fruticocampylaea narzanensis, Helix lucorum, Xeropicta derbentina:
Wu wbuwlubpp  <wjwuwnwund  jwju nwpwdnd  niubignn b hbionn
udnipwnynn wmbuwlubp Gu:

dhingbubnply dwnbipp Yunnigbijhu hwoyh Gu wnuybk] wnwudujwyubph
YU  hwonpnwlwunieyniuubph  ujuqugnyu  Gplupnyeyniup’ 459, L
wnwybjugnyup' 674: 459-hg Yywpt hwonpnwywunieniuutipp
ybppnwdnipjwu  dby sbu ubpwnydbpp Stupwulhg U Pnpn hwdwlwpghg
punpgtp G wju wnduiutipp, npnup nbu 70-99%  hwdpulunud  dbp
udnubph  htw, npwuhg phs Udwunuyentu  niubignn udnubpp  sku
nhunwpyytp hwdbdwwnnpjwu hwdwp: <wodh b wnugbp twl wyjwiubph
hwupwdwwngkihnye)niup:

G. hohenackeri wntuwyubph hwdwp wnwohtu wuqwd t hpwywuwgybi
onphfu Ynnwynpnud b indjwiubph gpwugnud gbupwuynid:

H. lucorum wbtuwyh $hingbiubiinhly dwnp ubipluwjwgyws £ uhwp 2-nwd:
dbhingbubwnhy  dwnbph  Ywnnigdwu  hwdwp  punhwunyp wndwdp
oqgnwgnpdyty £ 15 wnwuduwwlubph  wduiubpt 3 wnwudujwy
Cwjwuwnwthg, 3" @Gnipphwihg, 2 Npwhuwihg, 3' Pnynuphwihg, 3'
dniuwunwthg b dbY wnwudtwy' dpwunwupg: <wjwunwuh 3
wnwudujwlubphg Gpynwhup' Sample 1 L Sample 2, Jdbp wndjwubpu Gu'
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udnpwnywd  <wjwuwnwuh  hwpwduwiht  opowuhg' dwhwuwdwuph
wwpwophg: Lwp 2-h Sdwnbph Ywnnigdwt bootstrap Ynuubluniup
wdthnthyky £ 1000 YypYuniegyniuubiphg htiwn, npwbiu - «outgroup»  dwnh
Ywnnigdwt  hwdwp Yhpwnyty L Levantina  djulfensis  wnbuwp:
Unwudujwlyubph gbupwuyh Unyuwlwuwgdwu hwdwpubpp updwd Gu
Sdwnbiph Yypw (Uwp 2):

Llwp 2-+h bGpyne Swnbiphg bGpund £, np H. Jucorum wbuwyh
Lwjwunwup  udnubpu  wwppbpdnd G wy Bpypubphg L unyuhuly
dpwunwuhg udnpwnjwd wnwudujwyubphg: Uw Jwpnn b Jyugbp H.
lucorum-h ubipnbuwywihu gbhubnhlulywu pwgqiwquuniyeywu dwuht, huy
wnbuwyp Yupnn £ hwunhuwtw] hwjwuwlwu Yndytpu-Yppwywnpy nbuwy
W wwpptpdt) dnynquiht dwlwpnwynd  wyp Juypbpnwd  hwunhwnn
wnwudujwlubiphg:

{ Sample 2 ameria (NGT0A110)
aoms o
sanr Armenia (NGT03110) %‘—E Sample 1
b Sample 2
= -
ke (MGT0S129)
n
ran 21

Samgle 1

| -
Turkey (MGT09129)

‘M{ Ubraine MGT09121)
= Ukrane (MGT09128)
T Tuskey MGTO0119)

‘4 s
Tukey (WGT09127)

Bulgana (MW4d4162)

e
aomx -
— Bulgara (MW444189)
o
B| om0
e Bulgaria (MW44187)
% Gresce (MGT09113)
I—”‘ Gresce (MGT09116)
Levarkna dutensis (0L62441)
Levantina dufensis (OLB32441) et dubens: )
—_— —_—
0.050 0.020

Ulywp 2. H. lucorum wbuwlh $hinglitnbuply Swnp COI qup hhdwu Ypw.
w) dwnp wwinpwundwd £ wnwdbpugnyl bdwonygyuwt (Maximum likelihood)
dbpnnny, p) dwnp wwinpwundws £ hwpliwt dhwgnidubph (Neighbor-Joining)
dtpnnny:

H. lucorum-h hwdbdwwngniup  wy  Gpypubiph  wnwudujwlyubiph

gbubwmhjuwywu  wdjwiubph hbn  pny £ wwhu  bgpwlwgub, np
Cwjwuwnwup b Ynywuph Helix gbinh wmbuwlwjhtu Ywqdp Ywpnn £ wybh
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utd (hubp Uwlwjiu wju nduijubpp hbGnwgqw  hGnwgnunygjwu Yuphp
niubiu, npwbugh huwpwynp |huh hwunwwnb], np <wjwuwnwund hwunhwnn
H. lucorum-p gkutitnhynptit mwppbipynid t dynwiubphg:

Xeropicta derbentina wnbuwlUh $hingbubinhy Sdwnp ubpluyuwgywsd L
uywp 3-nwi: Swnbph Yunnigdwt hwdwp Yhpwndb) £ X. derbentina-h tpynt
wnwudujwl <wjwunwuhg, bpynd' dpwunwuhg, b 5 Ddpwuuhwihg:
Cunhwunip dwnh Ywnnigdwt hwdwp Yphpwndl) £ X. derbentina-h hup
wnwudujwlubiph Yul3 uniybnnhnwiht  hwonpnwywunyeniuutip: Gpynt
dbpnnubipny' Maximum likelihood U Neighbor-Joining, Ywnnigwd dwnbpp X.
derbentina mbuwyh nbwpnu gnyg tu nyb) udwunyeniu <wjwuwnmwuh W
Ypwuwmwuh  wnwudujuyutph  dholi:  Bootstrap  Ynuublunwup  Swnp
wdthnthyty £ 1000 YpYunyeyniuubiphg hbinn: Sample 1 L Sample 2
hwunhuwgt| Gu dbp wndjuiubpp Uwuhu b Pwpwpwenud Juiptiphg, npwbu
“outgroup” Swnh Yuwnnigdwt hwdwp Yhpwnyby Lt Levantina djulfensis
wnbuwyp:  Unwudujwlutiph gqbupwuyh unyuwlwiwgdwu hwdwpubpp
upywé bu dwnbph ypw (uywp 3):

France (KJ426571)
—;,L
o France (KJ426561)
s

France (KJ426569)

France (KJ426566)

France (KJ428549)

Sample 1

Sample 2

2 Georgia (KU224581)

s
Georgia (KU234580)

Levartina dulfensis (OLB32441)

Levantina djulfensis (OL852441)

0% 0.020

w) P)
Llwp 3. Xeropicta derbentina wnbuwlh pinglinbuply Swnp COI gbup hhdwu
Ypw. w) dwnp wunpwuingws b wnwybpugnyl bwdwunyayuwt (Maximum likelihood)
dbpnnny, p) dwnp wwinpwundws £ hwpliwt dhwgnidubph (Neighbor-Joining)
dbpnnny:

15



dbhingbubwnhly Sdwnhg Gpunw E, np <wjwuwnwund b Ypwuwnwunid
hwunhwnn wnwudbywlyubpp dnEYnywiht dwwpnwyny wwppbipynud Gu
Gypnwwynwd  hwunhwynn wnwudujwyutiphg: Ypwunmwuh b <wjwunwuh
wnwudujwyubph  dholt  hGnwynpnigyniup Yuwgdnud £ 0.0195, huy
Lujwunwip b Spwuuhwih wnwuduywlubph dhol' 0.0231: Lwjwuwnwuh b
Ypwunwuh wnwuduywlutiph dhol winynuwiht udwunyegyniup Yuaqdbp k
99%:

Ch. tridens wbuwyh qtubnhlwywu htnwgnwnnyeniuutip guwn phs Gu
hpwywuwgyt], ubpluinwiu  gbupwuynd punwdtup 3 dhwnnpnunphwy
YUl-h ndjw b wnlw, huy Pnnnud® dhwju 4 ndjw) BYpnwwihg, npnughg
dhwyu dtYu £ hwupwdwwsbih:

Ppwlwuwgyws hwdbtdwwnyeniup wyn dbl wnwudujwyh ndjuiutph
htitn gnyg wnygkg dnin 85%-ny hwdpulyunu: <wdpuljdwt Udwu wnynuph
swihp Ywpnn £ Jyuwt, np <wjwuwnwund hwunhwnn Ch. tridens wnbuwyp
wnwppbipynud £ GYpnuywynid hwunhwnn wbuwyhg:

F. narzanensis wnbtuwyh hwdwp wnlw £ 8 wuw| Ypwuwnwuhg L
Mnwwuwmwuhg, npnug htin hwdpuyund Bnwy dnin 90%-ny: Uw yYwjnud L,
np wmbuwyp ghubinhynpbu Yupnn £ udwu |hubp Yndyuund hwunhwnn wy
wnwudujwyubipht, uwlwju wybkh 6Gogphin Ggpwhwugnuiubph  hwdwp
wuhpwdtion £ puryuijub) hbnwgnwniegyniuttpp W oguinwgnpdtip VL3 unp
wndjwiubn’ ng Jhwju <wjwuwnwuhg, wyle wy GBpypubphg:

M. obscura wbtuwlyh hwdwp unyuwbu 2ww phs wndjwiubp Ywu
Gypnwwjhg, npnug htin wnbuwyp hwdpulunw sh nyb (<75%), husp Yupnn
b wwjdwuwynpdwsd |hub) dbp dnin wy wnbuwyh wnlwniygjudp, uwlwju
wnjuiutiph hwdwpdwu nbwpnu huwpwynp Yihuh nw hwuwnwnb):

Wuwhuny, <wjwunwuh guwdwpwjht thwihjwdwpdhuubph twfutwlwu
ubpunbuwywihu  $hingbubnpy  Jbppndniegniup gnyg wdkg,  np
Lwjwunwunw hwunhwnn wbuwyubipp gubnhynpbu wwppbpdnd Gu wyg
wnunijwghwubiph wnwudujwlubphg bW htwpwynp £, np <wjwuwnwund
gwdwpwjhtu  thwihjwdwpdhuubph  wbuwlubph  pwqdwquunyeiniup
dngtyntwjhtu ghubinmhlywih mbuwuyniuhg wybih hwpnwn E:

3.3. 2pnuwponipjwt wqnbtgnipjwt quwhwwnnuip gwdwpwjhu
thwihywdwpdhuubph wnwuduywyubph pwuwyh b puqiwquunypywu
Jpw

Pwihywdwpdhuubiph wbuwlwjht Yugip b wnwudujwlubph pwuwlyp
Ywpnn Gu hwunhuwtw) Ybuwgnighy <wjwunwund Eynhwdwlwpgbph
nwnwiuwuppniygjwt hwdwp U pny; Yuwu Jbp hwub) Eynhwdwywpgbph
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Ypw dwpnnt wgnbignipniup: Pwihywdwpdhtuubph wbuwlwihu Yuagdp,
wnwudujwlubph  pwuwyp, htuswbu uwb CHunuh  pwqdwquunyewu
huntipup dtp Ynndhg Yhpwndl bt <wjwuwnwunwd  gpnuwoponiejwt
wanbgnipjwt  quwhwwdwu  hwdwp  «Hhihowt»  wqgquiht - wwpynw
(Arzumanyan & Arakelyan, 2018 (a&b); Arzumanyan et al., 2022):

2019 pp. pupwgpnu hpwywuwgywd nwomwihu  hGwnwgnnnipjwu
pupwgpnd  udnwnybp £ gwdwpwiht  thwihywdwpdhtuubph 2680
wnwuduwl' ubpyuwywgywsd 31 mbuwyny U 16 punwuhpubpny:

Nwnuwiuwuppywsd wnwpwdpubpnud dwpnyuug pYwpwuwyh hwoywnyp
hpwlwuwgyb) £ wwphihg-dwihu b ubwwnbdpbphg-hnywnbdptp wdhutbph
pupwgpnid  Jdwpnwug L dbpGuwubph  nipnuyp  hwydqupyph L
hwpguwgpnygubiph dhongny' woluwwnwupwiht b hwuguwnjwu opbphu:

Cwywph  Ybwbph  punpneniup ppwywuwgdlp £ nbinwuph
Yeuuwwotuwphwgpwlwu jnipwhwnynipniiutph hhdwtu Ypw (Uun 4):
Cwlwpwagnyws ndwiubph ybppndnigyut hwdwp Yhpwnjwsd pwquninh
(Ywd pwqdwyh) thnthnfuwywuubiph ybpndnieyniup (Multi-way ANOVA) gnyg
wnybg, np gpnuwgponieiniup niuh hwjwuwnh pwguwuwlywu wgnbgnientu
gwdwpuwjhtu thwihywdwpdhtuubph wnwudujwlubph pwuwyh, nbuwlwihu
Jwqgiuh L Ctunuh pwqdwquuniejwu hunbipuh ypw (p<0.05):  Uwnighy
wbnwupubpp  dhohunWd  niubu 1.5-nd  wybih  pwpdp  gwdwpwhu
thwihjwdwpdhuubpp pwqdwquunip)nLu, pwu thnpdwpwpwlwu
nbinwupubpp:

@ Experimental plots
© Control plots

LVhuwp 4. «Yhihowlb» wqquiht wwplyp pwpinbqp puin Sentinel 2 wppwlywuwihu
ulywph:
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3.4. Swdwpuwjhtu thwihywdwpdhtuubph swihtpp b gniuwynpdwt
thnthnjunipyniup npwbu EYynhwdwywpgbph ypw dwup dGwnwnubph
wqnbgnipjuwt quwhwwndwu YEuuwgnighs

Eynhwdwluwpgbiph ypw dwup dwnwnubph wgnbignigjwu quwhwwndwu
hwdwp npwbu YEuuwgnighs hwynuh Gu hwihwdwpdhuubph  wwpptp
wbuwlutip: <wjwuwnmwuh hwdwp dbup oquwgnpdty Gup Helix lucorum
wbuwlp, npu nh (Wit wwpwoénw, fubignt punpny dGd swithbipn, hbown k
npnynid U udnipwnynid: <einbwpwn, deup nunwuwuhpb) Gup H. lucorum
jubgnt  swihbpph L gniuwdnpdwu  ginthnfunggniutbpp’ npwbu
Eynhwdwlwpgbph dpw Swup dbwnmwnubph wgnbgnipjwt  quwhwwndwu
Ytuuwgnighsubin: Swup dbwnwnubiph wagnbgniyeyniup H. lucorum wnbiuwyh
fubignt swthtiph Yypw npngbint hwdwp hwihuwdwpdhtubp Gu udnipwnyt) 5
wnwniywghwubphg' <npu (N=69), Rwowpwu (N=40), Thliwhnn (N=34),
Gpuwu (N=26) U Upgwfu (N=44): Chlwhnnh wnwniwghwu Yhpwnyb L
npwbtu uwnighs  hnnnud  phs  pwuwyn dbwnwnubp  wwpniwytint
wwwbwnny, huy duwgwsd wnwniywghwubpp npwbu thnpdwpwpwlwu:
owup  dGwnwnubph  Ynugbumpwghwubpp  wdnpwndwsé  Juypbiphg
ubplyuwjwgyws Gu ulwp S5-nud:

600

500

a0 - ——Chlyushnn

——9nuup (Upguiju)
Znpu

—bpluh

—— Pl

G Co Cu Mo cd Pb

LVhwp 5. owip denwnubtiph Ynugbumpwghugh thnipnfunygniup 5
wnbnwdwubpnud:

Unpbjwghntu wuwihgp gnyg wnybkg, np nbnwuph pwpépnieniup dnyh
dwywpnwyhg (y=34166 R - 320.2Ln(x), r=-0.87, p>0.05), onh
funuwynipniup  (y=350.34 R - 2.949Ln(x), r=-0.3, p>0.05) L onh
obpdwuwmhdwup (y= 10.260 R + .03683 Ln(x) r=0.02, p>0.05) sniubu
hwwuwnh  wagnbgnigniu - wynwynywghwubiph - wnwuduywyubph  swihbph
Unw:
Gplwunw nhunynwd £ wdbktwdbd Cr-h Ynugbunmpwghwu (90.41 dg/yqg)
U wdbuwthnpp fubignt swihbipp: Cun wrynwwy 1-h Cr-h - wnlwynipniup
hnnnul hwjwuwnh wagnbignigyntu niup fubignt Gplwpnigyw (r=-0.84), tutignt
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[wjunpyuu (r=-0.99), futignt dnunph bplwpnyjwu (r=-0.98) L dnunph
[wjunipjuu (r=-0.94) thnppwgdwu Ypw: Unnwwly 1-nwd ubpluyugywsd Gu
futignt swithbiph W dwup dEwnwnubph Ynpbiwughwubpn:

Umnwuwy 1.

Owup dGwwnubph b vmwppbp ynynyywghwubph wnwudujwYyubph swihbph
dhole Mhpunuh Ynpbjwghnu gnpdwlhgp

owun SH-tubignt SW-tutignt AH-tubignt dnunph | AW-futignt dnunph

dwnwnubp | Gplwpnginiu | jwiunuyggniup | Gplwpnieniu |wjuntpjnLu

Cr -0.84 -0.99 -0.98 -0.94

Co -0.3 -0.32 -0.29 -0.3

Cu 0.79 0.6 0.6 0.59

Mo 0.75 0.58 0.58 0.56

Cd -0.59 -0.78 -0.77 -0.65

Pb -0.57 -0.73 -0.74 -0.71
Ununnundwédnipjut  wanbignigniup quwhwwbint hwdwp  dbup

oguwgnpdt| Gup Pwowpwu b Thywhnn wynwnywghwubpp' Lwowpwup
npwtu  thnpdwpwpwlywl, pwuh  np wjunbn - wnbnwyuwsd L
wnudwdnihpnbdwiht hwupwdwjpp, huly Chywhnnp npwbu unnighs, pwuh
nn wju ywhwwuynn wwnpwop k:

Llwp 6. owup dbunwnubiph U fubgnt swihbiph Ynpbpughwubtpp. w) Cr-p
Ynpbpughwi fubgnt pliuwpnigyw htin, p) Cr-p Ynpbpughw fubignt juyunyeyw hbwn:

Chywhnnh L Lwowpwuh wnwpwdpnd Cr-h wnlwjnyentup hnntipnu
dninwynp unyut £, uwluwyu tubignt swihbpp nwppbipdnud Gu: <nnnud dwiup
dbwnwnubph wwpniwwynygywu wuwihgp gnyg wytig, np Cu-h pwuwlyp
Chywhnnnd tnt| £ 24 dg/yg-nd, Rwowpwunu® 525 dg/lg, huy Mo-h
pwuwlp Chywhnnh hnnbpnud Gnbp £ 0.6 dg/yg-nd, huly Lwowpwup
hnnbpnud* 57 dg/yg: Ynpbjwghnu wuwhgp gnyg & wnydt, np Cu-p (r=0.79,
p<0.01) L Mo-p (r=0.75, p<0.01) wgnnu Gu fubkignt Gplwpniguu Ypw:
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Wuwhuny wnunnjwdé L uwnnighs nmwpwdpubiph hwdbtdwwnnipniup dwun
dtwnwnubtiph wmwppbp Ynugbunpwghwubph nbwpnid gnyg wykg, np H.
lucorum-h  fubignt  Bplwpnyeyniup - Ywpnn £ oquwgnpdytip  npwbiu
Ytuuwgnighs hhduwlwunwd Cr, Cu, Mo, dbwwnubph wgnbignieyniup
quwhwwbiint hwdwp, npwnbin fubignt thnpp swihtipp Wwjwdwuwynpdwd Gu
Cr-h pwpép  Unugbunpwghwynd, huy Cu-h L Mo-h  pwpép
Ynugbunpwghwubpp wwydwuwynpnuw Gu fubignt dté swihbipp: Lwowpwuh
wnunwwghwnid  hwunhwynn  H. Jucorum wbuwlyh wnwudujwyubpp
swihtipnd wybith d6d Bu Chywhnnh wnwnijwghwih wnwudujwlutiphg:

Spwugyb £ udnpunjwsd H. lucorum wnbuwyh fubignt Gpynt hhduwywu
gniuwynpnud® uyhwnwl b owqwlwywgnyt, uwlwiu gniuwynpdwt Jpw
dwup dbwnwnubiph wgnbgnipniup dbip Ynndhg sh hwuwnwwnybi;:

3.5. (@niuwphdhywwnubph wgnbgnipjut quwhwwnwip gudwpwihu
thwihywdwpdhuubph nGuwlwjhtu Yuqdh b FYu6-h Juwudwdnipjw
wuwnhéwuh ypw

Lhép qninh uwnnighs U hnpdwpwpwlwtu  Yhnbphg  udnipwnduws
thwihywdwpdhuubiph nbuwyubph pwuwyp huu tp: SGuwlubiph Yuqdh L
wnwudujwyubiph  pwuwyh Ypw wwppbp gnpdnuubiph  wgnbgniejwu
hwywuwhnieintup unniqybs) £ Multi-way ANOVA dbennh dhongnd, npp gnug
E wdb, np pwpdpnigniup ondh dwlwpnwyhg nu dwup dbunwnubpp
(wynwwyp ubpyuyugywsd E wnbuwiununipjuu dby) sniubu hwdwuwnh
wanbigniginiu (p>0.05): Nwnuwiuwuhpywd gnpénuutiphg hnnh L onh
obpdwuwnhéwup, huswybiu uwl onh funtwynieyniup  nwnwWiuwuhpynn
wnwpwdpubpnud  phy BU nwwnwudb]  (9Epdwunpdwup  nbwpnd  1-2°C,
funtwynipjwu nbwpnd® 3-5%), L wju gnpdnuubpp unyuwbu hwlwuwnp
wanbignieniu sk niubigh) wbuwlwihu Yuqgdh b wnwuduywyubph pwuwyh
Jypw (p>0.05):

Pnpédwpwpwlywu b uwnnghs Yhnbpnd  tdnpwnjwd  inbuwlubph
wnwudujwyubiph  pwuwyp wwppbipgnud £ Uptwup  hpwlwuwgyws
hwwpnu 4 wbuwly thwihywdwpdhtu' Truncatellina costulata, Lauria
cylindracea, Orcula doliolum, Pupilla inops, stu qpwugyb) dbp Ynndhg: G.
hohenackeri W X. derbentina wnGuwlubipp qqujniunigyniu tu gnigwpbipnid
wnwudujwlubph pwpwuwyh tJwqiwdp' wnunnnwsd Juwjpbipnid:

Opgqwuhquubiph ypw pniuwphdhlwwnubph wgnbgnieiniup dnjtyniywhu
dwlwpnwyny quwhwwbint hwdwp npnpdbp £ Lhéph  uwnnighs L
pniuwphdhwwnubpnd  dowywd  wwpwdpubphg  udnpwnws  G.
hohenackeri VU(3-h Juwujwdnigjwu wunhdwup Yndbin dbpnnny:
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Umnuwy 2.
Lh6ph unnighs U pniiwphdhluwnutpny dwljwsd nnwpwoépubiphg
udnpywnywéd Georginapaeus hohenackeri mbuwlh VYU3-h Juwujwdnipjwu
wunphbwuh hwdbdwwnipiniup

Ldnypwndwu Juyp Pohoubiph TULI3-h % Yndbiwh ynsnd
pwuwly Uhght + SE Utinhwuw
Lh6p - unnighy 750 18.24 + 0.98 16.41
Lh6p - pniuwphdhwwn | 750 41.02 £1.55 41.71*

*p < 0.05 - hwjwuinh tnwippbipnyeinit uinnighsh hbn hwidbdwiinws:

Lhéph uwnighs L pniuwphdhlwwnubpng  dowyjwsd wnwpwdputiphg
udnpwnywdé G. hohenackeri wtuwlh hGwywwnnwwuypbwuph pohoubinnid
TUla-h Juwujwdnipjut dwlwpnwyp Yugdn £ hwdwwywwnwuluwuwpwn
18.24 £ 0.98 % U 41.02 + 1.55 % YU(G % Yndtinh wnsnd (wrynwiwy 2 L
uywp 7):

Lhéph pniuwphdhuwubpny  dowlwd wwpwdphg udnpwnjwd
wnwudujwlubph htwwunwwuypbwup pohoubtipnid Yufa-h
Juwujwdnipjwu dwlwpnwyp hwjwuwnh gbpwquugnd £ Lhéph unnighy
Ytwnnwd wwypnn thwihwdwpdhuubph unyu gnigwuhop:

*

FuP-h % Yndtwh wnynud
]

Usamghy Aanpghaiitpo dzwlyus
nmpudp

Llwp 7. YUlo-h Juwudwdnypyut dwljupnwlp Lhtph utnnighs U
ntbwphdpljuwinubpny dowliwd inwpwdpubiphg udnpwnywd Georginapaeus
hohenackeri hbujwunnwwulpbwup pohoubinnid:

Utp wjjwiubpp hwunwwnnd Gu pniuwphdhunubph pugwuwlwu
wanbignigyniup gwdwpwjht  thwihywdwpdhtuubiph wnbuwlwiht Yuwqgdh W
Ule-h Juwuywdnipjuu wuwnhbwuh Ypw: Pnpéwpwpulyuu
wnbnwdwubpnd  eniwwphdhuwnubph  Yppwnnwhg hbwnn  dbp Ynndhg
gpwugyti| b wnwudujwlubiph pdwpwyh ujwgnid:

21



G2ruyusnrfe3nruuer

Lwjwuwnwuh tunbdpy b Juwugws 5 nbuwlubph hwdwp' Helix
buchii, Vertigo moulinsiana, V. angustior, Orculella ruderalis L O.
bulgarica, hwjnuwpbtipytii Gu wpbwph tnthnfudwt nbwpbp L
nwnwddwu unp Juynkip:

Lwynuwpbpyt) £ <wjwunwuh  hwihudwpdhuubph wniuwgh
hwdwp dbY unp wbuwl' Arion wvulgaris, npp woluwphnd wju
wnwpwdwd hujughy nbuwy k:

Lwlutwlwu dhingbubinpy ybpnwdnipjwu wpryntupnd
pwgwhwjwnyt| b Helix lucorum W Xeropicta derbentina wnGuwlubiph
ubpuntiuwlywihtu ghubwnhyulwu pwgqdwquunye)niup:

Qtupwuyp hwdwinyby & Georginapaeus hohenackeri (L.Pfeiffer,
1848) wmbuwyh LIS onphtu Ynnwynpdwu ndjuiutipny:
2pnuwnontRjwl wanbgnipjwu quwhwwnnudp «Hihowt» wqguiht
wwpynwd  gnyg £ wdhp npw  pwgwuwlwu  wgnbignieintup
thwihywdwnpdhuubph  wnwudujwlubph  pwuwyh, wbuwlwihu
Ywqgdh L Chunup  pwqiwquwuniewu  huntipuh  Ypuw:
Pwihywdwpdhuubph  updwd  gnigwuhoubpp  Ywpnn  Gu
Ytuuwgnighs  hwunhuwuw] PLNS-nud gpnuwpenLEjwl
wankignipniup guwhwwnbijint hwdwp:

8nyg k wpybi, np <wjwunwund jwju tnwpwdénd niubignn Helix
lucorum wnbuwyh fubignt swihbpp thnthnfuynud Gu Cr, Cu, Mo dwun
dtwnwnubph  wnlwynieiniuhg. Cr-h pwpdp Ynugbiutmpwghwubiph
nbwpnuw fubignt swihtipp thnppwunwd Gu, huy Cu-h b Mo-h pwpén
Ynugbunmpwghwubpp  wwjwdwuwynpnud  Gu  fubignt  swihbph
dtdwgnwi: H. fucorum wbiuwyh fubtignt swihbiph thnthnfunigyniup
Ywpnn £ hwunhuwtw)] Swup  dhwnwnubph  wqnbgnipjuu
guwhwwndwu Ytuuwgnighs:

Lwuwnwwndlp k. np dhowduwypnd  pniuwphdhlwwnubiph
wniwnipjut  wwydwutubpnuw  gwdwpwht  thwihywdwnpdhtubph
wbuwlwht  Ywaqip udwgnd Ek, Georginapaeus hohenackeri
wbuwyh TUl¢ Juwujwdnipjwlu wuwnhbwup pwpdpwund Lk
Georginapaeus hohenackeri wnbuwlp hp wnwpwddwu Jwypbipnid
Yuwpnn £ oguwgnpdyt| npwtiu pnituwphdphlwwnutph wgnbgniejwu
guwhwwndwu Ytuuwgnighs:
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AP3YMAHAH MEPU BUKTOPOBHA
Pa3Hoobpa3sune n 3Kon0rua Ha3eMHbIX MONIOCKOB ApMeHUU
PE3IOME

HasemHble Monntocku ABNAIOTCA OAHON M3 caMbiX pa3sHOOOpasHbIX rpymnmn
MUBOTHbIX ApmeHun. W3yyeHne BMAOBOro cocTaBa Ha3eMHbIX MOJIIIOCKOB
ApMeHMM B OCHOBHOM NPOBOAMIOCH HA OCHOBAHMM  aHATOMMYECKMX
ocobeHHocTeld M mopdponorun  pakoeBuH. BHyTpuBMAOBOe reHeTMyeckoe
pasHoobpasue Mano Msy4eHo.

3arpAsHeHVe OKpyMatolleli cpeabl ABNAETCA Cepbe3Hoii W BecbMa
aKTyanbHO npobnemoii BO BCceM Mupe W, B 4YacTHOCTU, B ApmeHun. Ocoboe
MECTO Cpeiy pasfMyHbIX 3arpA3HUTENell OKpyMatollell cpedbl 3aHUMaroT
NecTUUMAbI U TAMenble MeTannbl. HazeMHble MONMOCKM, obUTalOLLME B pasHbIX
CNOAX MOYBbI, YYBCTBUTENbHbI K M3MEHEHUAM XMMUYECKOrO COCTaBa MoYBbl, B
YaCTHOCTU K TAMENbIM MeTalnam v NectTuumaam, U MoryT ObiTb UCTMONb30BaHbI B
6uonHamkaumm cpepbl.

B cBA3M ¢ BbIWen3NoKeHHbIM bbinKu onpeaeneHbl Lenb 1 3agadn pabotbl -
aHanM3 U oueHKa COBPEMEHHOTO COCTOAHWUA (hbayHbl Ha3eMHbIX MOJTIOCKOB
ApMmeHun, usyyeHue pasHoobpasua U  BblABNEHUA  BULOB-UHAWNKATOPOB
BO3[ECTBUA HEKOTOPbIX abUOTUYECKUX U @HTPOMOreHHbIX (PaKTOpPOB.

B xope wuccnepoBaHuili mpoaHanuavpoBaHbl W 0606LUEHbI MMetoLmeca
JaHHble O BWAOBOM COCTaBe HaseMHbIX MonntockoB Apmenun. [na 5
3HAEMMUYHBIX W HaxXOJALLMXCA MOJ, Yrpo30ii MCYE3HOBEHWA BUAOB ApMeHUM
(Helix buchii, Vertigo moulinsiana, V. angustior, Orculella ruderalis n O.
bulgarica) BbiABneHbl cnyvyan MsmeHeHUA apeana U HoBble MecTa obutaHua. B
chayHe monntockos ApMeHWM 3aperucTpupoBaH HOBblii BUb, — Arion vulgaris,
KOTOpbIii ABNAETCA LUMPOKO PacnpoCTpaHEHHbIM MHBA3UBHbBIM BUAOM.

[na BblACHEHMA (PUNOrEHETUYECKOro POACTBA MPOBEAEHO  LUTPUX-
koguposanne JJHK u reHeTuyeckoe cpaBHEHWE LUMPOKO pacrnpOCTpaHEHHbIX
BUJOB Ha3eMHbIX MOJIIOCKOB ApMeHUW C ApYyrUMKM  BUAAMU  pervoHa.
MpensapuTenbHblil  UNOreHeTUYECKNIA  aHanW3  MO3BONWUM  YCTaHOBUTb
BHYTPUBWOBOE reHeTuYeckoe pasHoobpasue monntockos Helix lucorum w
Xeropicta derbentina. baHk reHoB nononHeH pJaHHbiMM WTpux-Koja [HK
Georginapaeus hohenackeri (L.Pfeiffer, 1848).

[na oueHkn BO3jeiicTBMA TypusmMa MPOBOAUIUCL WCCNEAOBAHWUA B
pasnuyHbIX  MyHKTax  JIUnuKaHCKOro  HauMOHanbHOro  Mapka,  rjae
3KCMepUMeHTallbHble  y4acTKM pacronaranMcb B JleCHOW 30He BOAM3M C
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M3BECTHbIMM  TypuCTMYeCKMMM  obbekTamu. Pesynbtatbl  uccneposaHuA
roKasanu, 4To Typu3m OTpULLATENbHO BIMAET Ha YMCTIEHHOCTb ocobeil, BUAoBOi
cocTaB W WHAEKC pasHoobpasua LllenHona. 3T  nokasatenn MoryT
UCMONb30BaTbCA B KauyecTBe OWOMHAMKATOPOB [AlA OLEHKU BO3AelcTBuA
Typusma s OO[T.

[nA OUEHKN BAMAHWA TAMENbIX METaNNOB Ha 3KOCUCTEMbl B KayecTse
VHAMKaTOpPOB OblN MCMOMb30BaH LUMPOKO PaCrpOCTPaHEHHbIN KpyMHbIi BUS,
Helix lucorum. W3yyeHne mopcoMeTPUYECKON W3MEHUYMBOCTU MOMIOCKOB,
cobpaHHbIX B  pasHblX perMoHax ApMeHuW, MokKasalo, YTO BbICOTA
MecTooOUTaHuA, BNaXHOCTb W  TemnepaTypa BO3JyXa He OKasblBatoT
CYLLIECTBEHHOIO BAMAHMA HW Ha pasMep, HW Ha OKpPacKy PakoBMHbI MOMFOCKOB.
OpHako 6bina BbiABNEHa KOppenAUMA 3TUX MapaMeTpoB C COAEepMaHueM
TAMENbIX METa/IoB B MOYBE: MPU  BbICOKUX KOHLUeHTpauuax Cr pasmep
paKkoBMHbI yMeHblUaeTcA, a Bblcokoe coaepxanne Cu n Mo Bbi3biBatoT
yBENUueHue ee pasmepos. V3meHeHue pa3smepoB pakoBUHbI H. lucorum momert
Cﬂy)KMTb 6V|omapKep0M ANA OUEHKUN BOB,D,eﬁCTBVIﬂ TAMENDBIX METANNOB.

B paiioHax, rae Bua H. lucorum oTcyTcTByeT, B KayecTBe WHAWUKATOPHOIO
BUAA MOMHO MCMONb30BaTb [pPYroii, LUMPOKO pacnpocTpaHeHHbIi B ApmeHuu
Bug, - G. hohenackeri. 3T0oT BMjA, NOKasan BbICOKYIO YYBCTBUTENbHOCTb K
nectuumpam. B vactHocTu, B cene Jlnuk Ha obpabaTbiBaembix necTuLuMaamMm
MaxoTHbIX 3eMAX BbIABIEHO 3HAYMTENbHOE CHUMKEHWE BWAOBOro coctaBa M
KonunyectBa ocobeil, a Takwe yBenuuyeHuwe cTeneHn nospexpenna JHK
MOJIIFOCKOB MO CPaBHEHUIO C KOHTPOMBbHBIMU MIIOLLAAKaM1, PacnooMeHHbIMM
B HeTpoHyToil ctenn. Bup, G. hohenackeri B mectax pacnpocTpaHeHUs MoMeT
ncnonb3oBatbCA B KayecTtBe 6VIOVIHJ],VIKaTOpa AnAa  OUEHKU BO3J],eVICTBI/|F|
necTULMAOB.

MonyyeHHble B XoAe WCCNEfOBaHWA JaHHbIE [JOMOJHAT CyLLECTBYIOLLME
CBeJeHnA O pasHoobpasuM  HaseMHbIX MOMMOCKOB  Apmenun,  Oyayt
crnocobcTBoBaTb JaNbHEWLUMM WUCCNE[OBaHUAM BUAOBOTO W TFEHETUYECKOro
pa3Hoobpasua, peLleHnto paja SKONOrMYECKUX Npobnem.

MonyyeHHble paHHble U paspaboTaHHble MeTOfbl OLEHKU COCTOAHUA
OKpy’KatoLLieli cpeAbl C MOMOLLIbIO MOJIIIOCKOB Kak OuomapkepoB moryT 6biTb
UCMONb30BaHbl  Pa3NYHbIMU  3aMHTEPECOBaHHbIMU  OpraHu3auuAMU A
pa3paboTkM MPUPOAOOXPaHHbIX MEepPONpUATUIA, MOHUTOPUHFa U FPaMOTHOrO
NpUPOAONONb30BaHNA.
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MERI ARZUMANYAN

DIVERSITY AND ECOLOGY OF TERRESTRIAL MOLLUSKS OF
ARMENIA

ABSTRACT

This study presents taxonomic and faunistic research on terrestrial
mollusks conducted across Armenia over the past decade. Terrestrial molluscs
represent a diverse group of animals in Armenia, estimated around 118
species. This research is of practical significance since it allows the evaluation
of the influence of diverse anthropogenic and environmental factors on
ecosystems using species abundance and richness. In particular, the impact of
various pollutants, notably heavy metals, and pesticides, on biodiversity
remains an urgent and understudied issue in Armenia.

The aim of this work is to evaluate the morphological and phylogenetic
diversity of terrestrial mollusks in Armenia and to explore the feasibility of the
usage mollusks as bioindicators.

Our field research has revealed previously unknown locations of endemic
and endangered species of Armenia: Helix buchii, Vertigo moulinsiana, V.
angustior, Orculella ruderalis and O. bulgarica. We note that the species V.
moulinsiana, V. angustior, O. ruderalis and O. bulgarica were found in other
regions than those reported in literature. In 2022, in the vicinity of the city of
Stepanavan, for the first time in Armenia, we recorded the Spanish slug Arion
vulgaris, which is considered a dangerous invasive species. Therefore, the
spread of this species in Armenia must be under control.

A preliminary phylogenetic study of some terrestrial mollusks of Armenia
revealed the presence of intraspecific genetic diversity in two species: Helix
lucorum and Xeropicta derbentina. The Genbank has been replenished with
DNA barcoding data from Georginapaeus hohenackeri.

To assess the impact of tourism, our research has been carried out in
various settlements of the Dilijan National Park, where the experimental sites
are located in a forest zone close to famous tourist sites. The results of the
study have shown that tourism has a negative impact on the species abundance,
richness and the Shannon diversity index. These parameters can be used as
indicators to assess the impact of tourism on natural protected areas of
Armenia.

To assess the impact of heavy metals on ecosystems, a widespread and
easily recognizable large species, H. lucorum, has been used as indicators. A
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study of the morphometric variability of mollusc specimens collected in
different regions of Armenia has shown that the altitude, air humidity and
temperature do not have a significant effect on either the shell size or the shell
colors of the molluscs. However, correlations between these parameters have
been identified in molluscs collection sites contaminated with heavy metals.
Thus, the parameters of the H. lucorum shell can be used as a bioindicator to
assess contamination with heavy metals such as Cr, Cu, and Mo. Our studies
have shown that a high concentration of Cr reliably leads to a decrease in the
size of mollusk shells, and high concentrations of Cu and Mo, on the contrary,
lead to an increase in the size of shells. It should be noted that the results of
the study has not revealed the influence of various factors on the shell colors of
mollusks and, therefore, the shell colors of mollusks cannot be used as a
biomarker for this type of research.

In areas, where the species H. lucorum is absent, another common
species, G. hohenackeri, can be used as an indicator species. This species has
shown high sensitivity to pesticides. In particular, on arable lands treated with
pesticides, a significant decrease in the density of individuals and an increase
in the degree of DNA damage of mollusks has been revealed compared to
control sites located in the untouched steppe.

The data obtained and the developed methods for assessing the state of
the environment using mollusks as biomarkers can be used by various
environmental organizations for the development of environmental measures,
monitoring and competent use of natural resources.

W
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