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KOMILJIEKCHI DITUTENMHBIX ITIAYKOOBPA3HLIX U XKYXKEJINIL
B SAI'PA3SHEHHbBIX METAJIJTAMMU JIECAX:
ECTb JIX ITPUSHAKHN BOCCTAHOBJIEHUA ITOCJIE CHUZKEHUA
BbIbPOCOB CPEJHEYPAJIBCKOI'O MEJEINVIABMIbHOTO 3ABO/IA?
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MHudbopmariust 06 ecTeCTBEeHHOM BOCCTAHOBJIEHUU COOOILECTB reprieTOOMOHTHBIX O€CITO3BOHOYHBIX TOCJIE COKPAILIEHUST
MPOMBILIIEHHBIX BIOPOCOB (hparMeHTapHa. Mbl aHATM3UPOBAIM KOMILIEKChI SMUTEHHBIX NTayKOOOPa3HbIX (MayKu U ce-
HOKOCIIBI) ¥ KY3KEJUII €lI0BO-TTMXTOBBIX JIECOB I0XKHOI TAlTM Ha IBYX yJacTKaX — (hOHOBOM U 3arpsi3HEHHOM MHOTOJIET-
HUMHU BbiOpocamu CpenHeypaibCKoro MeeriaBuibHoro 3aBoga. CpaBHUBAIM J1BA TIEpUOIa — OTHOCUTENIbHO BBICOKUX
(2005 r.) 1 moutu npekpaTtusiimxcs B 2010 r. BeIOpocos (2018 r.). TecTrpoBasiv TUMOTE3Y O CIIAKMBAHUU PA3TUUUI MEXITY
y4acTKaMu KO BTOPOMY TIEPUOMY TI0 CPAaBHEHMIO C TiepBbIM. OLEHUBATIM TMHAMUYECKYIO TUIOTHOCTh, BUIOBOE OOTaTCTBO
U CTPYKTYPY TaKCOLIEHOB, a TAKXKe OOMJIME TPYIIMN, BBIIEIEHHBIX HA OCHOBE 9KOJIOTMYECKMX CBOICTB (pa3mep Tena, mpe-
(epeHmyMbl K BIAXKHOCTHU, SIPYCY OOUTAHUS U TUITY MECTOOOUTAHMSI, CITOCOO OXOTHI (I1sI MayKOOOpa3HbIX), CTENeHb MO-
OWJIHHOCTY U TUTI MATAHUS (111 XKy>kenuin)). [urmore3a He moATBepaMIaCh: PA3IMUMST MEXKIY yYaCTKAMU COXPAaHWITUCH TI0
o011eMy 00MIIHIO, BUIOBOMY OOTaTCTBY U BUIOBOI CTPYKTYpe TaKCOLEHOB. OTMeUeHbI HEKOTOPBIE MPU3HAKU BOCCTAaHOB-
JIEHWST KOMTUTEKCa TTayKooOpa3HbIX — «TMHUGMUNIN3ALNS» (3aMellieHne BUIoB ceMeiictBa Lycosidae Bumamu cemeiictsa
Linyphiidae), yBenmueHue oOMIMsi CCHOKOCLIEB, TTOSIBJIEHHE BUIOB, paHee XapaKTePHBIX TOJIBKO ISl (DOHOBBIX JIecOB. 11t
JKYKEJTHLL TAKUE MPU3HAKW OTCYTCTBYIOT: COXPAHSIIOTCSI YEPTHI, IPUCYIIME KOMILJIEKCAM 3aTrpsI3HEHHBIX TEPPUTOPUIL — TTO-
BBILLIEHHAS TOJIsI MUKCO(DUTO(AroB, OTCYTCTBUE BUIOB C KPYITHBIMU OCOOSIMU.

Knroueswie crosa: Aranei, Opliones, Carabidae, reprieToOMOHTHBIE YIeHUCTOHOTHE, CpemHUt Ypasl, IoxKHas Taiira,
MPOMBIIIJICHHOE 3arpsi3HEHME, TSKENIble MeTaJllIbl, €CTeCTBEHHOE BOCCTAHOBJICHUE, OOMIIME, IMHAMMYECKas TII0T-

HOCTb, Pa3HOOOpa3ue, CTPYKTypa COOOIIECTBA, SKOJOIMIECKIE CBOMCTBA BUIOB
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B nocnenHee BpeMsi BO MHOTUX CTpaHax aTMO-
cepHbIe BHIOPOCHI OT TOUEYHBIX UCTOUHMKOB 3arpsi3-
HEHUSI CHUXKAIOTCS, UTO UHULIMUPYET €CTECTBEHHOE
BOCCTaHOBJICHHME SKOCUCTEM, PaHEE MOABEPraBILIMXCS
BO3ICHCTBUIO MTPOMBILIIEHHBIX Opennpustuii. Hecmor-
psI HA 3HAYUTENbHBIN MHTEPEC K 3TOM MpobieMaThKe
M €€ OYEBUIHYIO MPAKTUUYECKYIO 3HAUMMOCTb, 3aKO-
HOMEPHOCTH BOCCTAaHOBJICHUS U3yYEHBI II0KA OY€Hb
cimabo [1]. Curyanms ocIoXHSIETCS TEM, YTO TPaeK-
TOPUU U CKOPOCTU BOCCTAHOBJIEHUSI, CKOPEE BCETO,
pa3aIMyaloTCs B 3aBUCUMOCTH OT TUMA MPEAIPUSITHS
W JUIUTEIbHOCTU €r0 BO3AEUCTBUS, TIPUPOIHBIX YCIIO-
BUI paiioHA ¥ aHAJIM3UPYEMOI TPYIIIbl OPTAHU3MOB.

PaccmarpuBaemble B JaHHOM paboTe maykooopas-
HBIC U XKYXeJIUIIbI, KaK 1 B IICJIOM I'eplIeTOOMOHTHBIC
0CCIO3BOHOYHEIE, — OMHU U3 HAMeHEee M3yIeHHBIX

TPYIIII C TOYKH 3pEHUsI aHaIM3a BOCCTAHOBUTEIbHBIX
CYKIIECCHI TTOCIIE IIPEKpallleHNsI IIPOMBIIIIICHHBIX
BbIOpOCOB [1]. JIJ1s1 3TUX IpyIIT HAM U3BECTHHI pe3yib-
TaTHI JINIIIb OMHOKPATHBIX 00CICIOBAaHUIA OKPECTHO-
CTe METaJLUTypruieCKuX IPESAIPUSITAN B IIEPUOI YKe
CHIKEHHBIX BBIOPOCOB, T.€. 0€3 IIPSIMOT0 CPaBHEHMSI
C COCTOSTHHEM, KOTOPO€ OBLIO IO CHIZKEHMS BEIOPO-
coB [2, 3]. [loBTOpHEIE, T.€. IO U TTIOCIIE CHIKEHUS
BBEIOPOCOB, MCCIICAOBAHMSI HAa OMHUX U TEX K€ YIaCcTKaxX
OBUIM BBIIIOJIHEHBI JINIITH BOJIM3U OMHOTO IIPENTIPUsI-
THSI C OYCHbB JIOKAJIBLHOM (IIPOTSKEHHOCTRIO HE OoJiee
1 KM) 30HOI1 BO3IEICTBUS — 3aBOJIA TI0 IIPOMU3BOICTBY
dochopHbIX ynodpeHuii [4—6].

I/IHTCpCC 9KOTOKCHKOJIOTOB K XMIITHBIM HAaITOYBCH-

HBIM YWICHUCTOHOTHUM, B YHAaCTHOCTH K HaYKOO6p3.3HbIM
n XyXeanngaMm, OGYCJ'[OBJICH UX BLICOKUM OOUIHNEM
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¥ pa3HOOOpa3uneM, CyIIeCTBEHHBIM BKJIAIOM B 9KOCH-
cTeMHbIe GYHKINA [7]. DTU TPYIITEI 9yBCTBUTETHHEI
K abMoTHIecKNM 1 6moTnaecknM pakrtopam [8—10],
B TOM 4KcIie K 3arpsasHenuio [11—16]. K yuciay ocHoB-
HBIX (DAKTOPOB OTHOCSIT XMMU3M 1 CTPYKTYPY IIOYBEHI,
BJIAXKHOCTb Ml MOIITHOCTb MOACTHJIKY, BUIOBOIA COCTaB
n oommme pacrennii [ 17—21]. Cauraior, 9To M3MeHe -
HIE ITapaMeTPOB CPEIbl B IIEPBYIO OUepPEIb BIIUSIET
Ha COOTHOIIICHHE XN3HEHHBIX (DOPM U SKOJIOTMUSCKIX
rpyn [22—25]. IToMuMo TTayKooOpa3HBIX U XKyKe-
JINII, B palfoHe HAIIMX UCCIICIOBAHUM BEICOKO O0MINE
1 pa3HooOpasue crapmwimaua. OgHAKO BKIIOYSHUE
STOI IPyIMIbI B aHAJINU3 3aTPYIHEHO CIIOXKHOCTSIMU
WX BUIOBOI MACHTU(MUKALINA 1 (DparMeHTapHOCTHIO
JaHHBIX O CBOMCTBaX BUAOB [26]. Ipyrue TakCOHBI,
HaIlpUMEP XUIIHbIE MHOTOHOXKM, MaJIOYNCIICHHBI.

BoccranoBneHMe 3KOCHCTEM TIOCIIe COKPAIICHUS
BBIOPOCOB U3YYCHO OUYEHb HEPABHOMEPHO HE TOJIBKO
B OTHOIIICHUHM pa3HBIX TAKCOHOB, HO 1 C TOUKM 3pe-
HUS IIUPOTHI OXBAaTa 00BEKTOB OMOTHI B IIpeaeIax
KOHKpPETHOro paiioHa [1]. B uucno nuaepos 1o uuciy
HCCICIOBAaHMI1, OXBAaThIBAIOIINX HECKOILKO IPYIII Op-
TaHMU3MOB, BXOIUT TEPPUTOPHSI B OKpecTHOCTIX Cpen-
HEYPaIbCKOTO MeIeIIaBIbHOTO 3aBoga (CYM3),
BBIOPOCHI KOTOPOT'O ITOYTH ITOTHOCTBIO IIPEKPATIIINCh
okoJ1o 15 et Ha3an. CpaBHEHHME C TIEPHUOIOM BEICOKUX
BbIOpOCOB 3aB0Aa (KoHel 1980-x ronoB) mokasano Mea-
JICHHOE OYHUINIEHIE BEPXHUX ITOYBEHHBIX TOPHU30HTOB
oT MeTayuioB [27]. YI3-3a aTOTO Ha HanMboIee CHITHLHO
3arpsI3HEHHBIX yYacTKaxX IT0Ka HeT 3aMEeTHOTO BOCCTa-
HOBJIEHNS TPaBIHO-KyCTApHUYIKOBOTO sipyca [28, 29],
HaceseHus MOJITIOocKoB [30], mouBeHHOM Makpoday-
HEI [31, 32], meaknx MiekonmTaommx [33]. B To xe
BpeMsI IIPU3HAKN BOCCTAHOBIICHUSI OTMEUEHBI IS
SMMM(UTHBIX JIMITATHUKOB [34], HaCeKOMBIX-(DUITIO0-
daros [35], nTuL-ayraorae3aHukos [36], kpora [37],
a TaKxKe MHOTHX TPYIIIT HA y4acTKaX C YMEPECHHBIM 3a-
rpsizHeHUeM [28, 29, 31, 32, 38—40]. Kpome Toro, cBs-
3aHHOE ¢ coKpatieHneM BeiopocoB CYM3a cMmerieHne
pH 110YBEI B IIeTT09HYIO CTOPOHY [27] 00yCIIOBIMBAET
MEHBIIIYI0 TOKCUYHOCTh METAJJIOB IIPU COXPaHECHUU
HX BBICOKOTO BaJIOBOIO COIEp:KaHUsI, 13-3a Yero He-
KOTOpBIE ITPU3HAKI BOCCTAHOBJICHUSI OTMEUCHBI IS
IMOYBEHHOI MaKpodayHbI JaXKe Ha y9acTKaX C CUJIb-
HBIM 3arpsisHeHueM |31, 32, 39, 40]. Otu HaOmOneHUS
JAal0T OCHOBAHNE IIPEATIIOIaraTh BO3MOXHOCTD TaKIX
M3MEHEHUN 1 Y TePIIeTOOMOHTOB.

HarmouBeHHBIX 6eCTT03BOHOYHEIX B paitone CYM3a
n3ydanau ¢ 1998 r. [41—45], HO He B KOHTEKCTE ITOCT-
TEXHOTeHHOTO BOCCTaHOBJIeHMS. Hammuune panee 3ajo-
JKEHHBIX TIOCTOSTHHBIX IIPOOHBIX IIOIIACH IT03BOJISIET
oXapaKTepru30BaTh AMHAMMKY X KOMIUIEKCOB ITOCIIC
CHIXXEHMSI BEIOpOCOB. BMecTe ¢ TeM BaXKHO OroBo-

DKOJIOI'ui

Nel 2025

PUTH Cllenylolee 00CTOSTEIBCTBO. VICIIoIb30BaHHBIC
B JaHHOI1 paboTe IIPOOHbIE ILTOMIAAN (TOYKH B y3JIax
PETYISIPHOM CETKM) MCXOIHO OBLIN 3aJI0KCSHBI IS
pellIeHUsI APYTOoii 3a1a4r — aHaIM3a IIPOCTPAHCTBEH-
HOTIO pacIipeieJieHus repreTooMoHTOB. B macitabe
BCETO I'palicHTa 3arpsI3HEHNS Ha X OCHOBE BO3MOXK-
HBI CTAaTUCTUYECKIE BHIBOABI O PA3ININM YIACTKOB,
HO HE O BJIMSTHUN COOCTBEHHO 3arpsisHeHust. C Ipyroi
CTOPOHBI, TIOBTOPHOE 00CIeN0BAHNE TAKUX «CTOPH-
YECKMX» TUIOIIAM0K TTO3BOIIIO NCKITIOUNTh CMEIICHIE
MIPOCTPAHCTBEHHOM 1 BpeMEHHOI N3MEHUYNBOCTH,
ITOCKOJIBKY MECTa PACIIOJIOKECHMS [IOUBEHHBIX JIOBY-
IIIEK CTPOTO COBIAIAIN B CPAaBHIUBAEMBbIC IIEPUOIBL.
YuuThIBast KpalfHIO CKYITHOCTb MH(OPMALINH O ITOCT-
TEXHOT'€HHOM BOCCTAHOBJICHUM KOMIUICKCOB I€pIICTO-
OMOHTOB, CpPABHEHNE YIaCTKOB MOXET OBITh ITOJIC3HBIM
JIaxe TpU yKazaHHOM orpaHudeHnu [46], ocobeHHO
B CJIydae IIPOOOJDKESHMSI Ha HUX MOHUTOPHHTA.

Llenb naHHOM pabOThI — CpaBHEHUE OOMIMSI, Pa3HO-
00pa3us 1 CTPYKTYpPhl KOMIUICKCOB TepIIeTOOMOHTHBIX
IMayKOOOPa3HBIX 1 XKYXKEIHUII B IIEPUOI OTHOCUTEIEHO
BBICOKMX (2005 1.) 1 mouTu mpekpatuBimxcs (2018 1.)
BEIOpOocoB CYM3a. MBI TIpeArionaraiy BeISBUTH Ha9aTb-
HBIE IIPU3HAKY BOCCTAHOBJICHHS KOMIUIEKCOB. JIpyruMu
CJIOBaMM, MBI TECTUPOBAJII TUIIOTE3Y O CIVIAXKUBAHUN
PA3IIMIA MEXIY 3aTPSI3HEHHBIM 1 (DOHOBBIM YYaCTKAMMU
KO BTOPOMY TIEPHOLIY IO CPAaBHECHUIO C IIEPBBIM.

MATEPHUAJI U METOZbI

Paiion uccaenopanmii. CYM3 pacrosioxeH Ha OKpau-
He T. PeBnpr CBepamoBcKoif 06:1., B 50 KM K 3amamay
ot . ExatepunOypra. [Ipennpusitue yHKIMOHUPYET
¢ 1940 1., oCHOBHBIE MHTPEANEHTHI €r0 BEIOPOCOB — I'a-
3000pa3HbIe COeMMHEHMS cephl, (TOpa U a30Ta, MeTall-
161 (Cu, Pb, Zn, Cd, Fe, Hgu np.) u metautounns! (As).
B 1980-x romax BajioBbIe BEIOPOCH 3aBOAa JOCTUTAJIN
150—225 ThIC. T/TOM, YTO AEJIAI0 €r0 OMHUM U3 KPYII-
HEHIINX NCTOYHUKOB IIPOMBIIIICHHOTO 3arpsI3HEHUS
B Poccun. C Hauana 1990-x romoB BEIOPOCEHI ITOCTE-
TIEHHO CHYDKAINCH: B 1999 1. oHM cocTaBUIM 65 THIC. T,
B 2005 1.— 27 THIC. T, a TTOCJIe KOPEHHOM PEKOHCTPYKIIN
npennpustyst B 2010 r.— 3—5 ToIc. T/TON [1, 27].

HccrnenoBanue mpoBeaecHO Ha ABYX CTAIlMOHAPHBIX
y4acTKax, KaxIbIi TUIOIaabio okojio 0.4 ra, B mepron
OTHOCHUTEIIHFHO BEICOKMX BhIOpocoB CYM3a (2005 1.)
1 yepes 8§ JIeT IOCIIe UX COKpAaIIeHHUs 10 MUHIMyMa
(2018 1.). YuacTkm pacIioioxXeHbl B MACCUBaX KOpEH-
HOTO €JIOBO-TIUXTOBOTIO Jieca, TAITMYHOTO IJIST paiio-
Ha: OTHOCUTEIbHO He3arpsi3HeHHbIN ((DOHOBBIN) —
B 20 KM K 3amamy OT 3aBOIa, CUJIBHO 3arpsI3HEHHBIN
(MMITaKTHBIN ) — B 2 KM K I0oro-3amnany. Pacmonoxenue
Y9aCTKOB IIPOTUB HAIIPaBICHUS TOCIIOACTBYIOIINX



36 BEJIBCKAA u np.

B palioHe BEeTPOB (3aamHbIX) IT03BOIIIO YMEHBIIINTD
MPOTSDKEHHOCTh TPaareHTa 3arpsI3HeHNS, UCKITIOUB
BAUSIHUE Ha (POHOBBIH yuacTok I. ExatepuHOypra.

ITo maraBM 2010 T. KOHIIEHTPAIIMI KUCJIOTOPACTBO-
PUMBIX (DOPM METAIIJIOB B JIECHOM ITOACTUJIKE HA M-
MAaKTHOM yJacTKe IIpeBHIIIaNIn (OHOBBII yPOBEHD
1151 Cu B 86.4 pasza, Pb—835.2, Cd— 38 10.6; pH 05611
CMeIIeH Ha eMHAILY B KUCIyio ctopony [47]. ITo cpas-
HEHMIO ¢ (OHOBBIMU 3HAYCHUSIMU Ha UMITAKTHOM
y4JacTKe OBLIM HIKE BBICOTA, ITIOJIHOTA 1 COMKHYTOCTh
KPOH JIPEBOCTOSI, IPOCKTUBHOE ITOKPBITHE TPaBSI -
HO-KYCTapHUYIKOBOTO spyca (TrogpoOHee cM. [48]).

Coop maTepuana. becrio3BOHOYHBIX YIUTHIBAIA
MOYBSHHBIMU JIOBYIIKaMK bap6epa, B KauecTBe KO-
TOPBIX MCIOJIH30BAIN IJIACTUKOBBIC CTaKaHbI C I1a-
METPOM ropJOBUHBEI 8.5 cM (pukcaTop — 3%-Has yK-
cycHas kuciorta). Ha kaxmom yyacTke Obljia 3aJI0KeHa
mioiaaka pasmepoM 60x60 M. JIoByIIKK ycTaHABIIN-
BaJIX B y3J1aX PETYISIpHOM ceTku 7X 7 uepe3 10 M (Bcero
49 noByIIIeK Ha Y9acTOK). MecTa yCTaHOBKM JIOBYIIIEK
B 2005 u 2018 TT. cTpOTO COBMAAA.

OTI0BBI TPOBOIMJIU IBA pa3a 3a Ce30H, B IEPUOL
BBICOKO# aKTUBHOCTU BECEHHE-JIETHUX U OCEHHUX
BuI0B: B 2005 r.— 23—26 masg u 1—4 aBsrycra, B 2018 r.—
24—29 mas u 2—7 aBrycrta. I1o naHHBIM OIVKaIICi
K paiioHy uccienoBaHuii MeTeoctaHuu (r. Pesna),
cpemHecyTouHas TeMrepaTypa Bo3ayxa B 2005 T. B Mae
coctasysia 13.1 °C, B aBrycte — 15.4 °C, 82018 .— 8.9
1 14.9 °C cooTBeTCcTBEHHO. B gaThl yu4eTOB pa3HuIa
MeXay rogamMu Obita emre oospire: B 2005 . B mae —
16.2 °C, B aBrycte — 19.3°C, B 2018 .— 9.4 u 17.2 °C
COOTBETCTBEHHO.

B 06a rona Boaie Kaxmoii JIOBYLIKK BU3YaJIbHO OIpe-
JEJISLTA COMKHYTOCTD KPOH JIepeBbeB (Ha IIOIIANKE
5X5 M) 1 ob111ee MPOEKTUBHOE ITOKPHITHE TPABSIHO-KY-
CTapHUYKOBOTO sIpyca (Ha rrormanke 2X2 m). CoMKHY-
TOCTb KPOH ITOYTH HE pa3iuyaaach MEXIy TonaMu (Cpe-
Hee T ommoOKa, # = 49): Ha ¢poHOBOM y4yacTke B 2005 T.
oHa Obuta paBHa 55.1 & 3.8%, B 2018 r.— 50.8 & 3.1%,
Ha UMIakTHOM —45.2 & 3.8% u 51.6 £ 3.5%. I1poek-
TUBHOE IMOKPBITHE TPABIHO-KYCTaPHUYKOBOIO sIpyca
Ha ¢poHoBoM yuyacTke B 2005 1. cocrasisuio 44.3 + 4.6%,
B 2018 1.— 50.2 + 3.1%, Ha ummakrHoMm — 5.5 £ 2.0%
1 5.6 = 1.2%. Bee paznuunst Mexy roqaMy CTaTUCTHYE-
CKM HE3HAYMMObI: T10 APEBOCTOIO 1T POHOBOTO y4acTKa
t-xputepuii CteioneHTa paBeH 0.9 (p = 0.38), uMmakTHO-
ro— 1.2 (p =0.22), mo tpaBoctoro — 1.1 (p = 0.29) u 0.02
(p = 0.98) cooTBETCTBEHHO.

3a mBa roga oTiaoBIIeHO 1223 TTOJIOBO3PETBIX 0CO-
Geit maykoB, 243 — ceHOKOCILIEB, 2989 — KyXKenuil.

B naGopaTopHBIX YCIOBHSIX IIPOBOIMIIA BUIOBYIO MICH-
TU(UKAILIAIO MaTepraa, UCIIOJIb3ys KIIIOUH IT0 TTayKaMm
(https://araneae.nmbe.ch), ceHokocuaM [49], xKyxenm-
am [50], a TakKe STAOHHBIe KOJITeKIN My3est MO PrK
YpO PAH. HomeHKITaTypa TakCOHOB TTayKOB YKa3aHa
o Karasmory mmaykoB mupa (https://wsc.nmbe.ch), ce-
HoOKocIeB — [51], xysxennir — [52].

DKoJIorHYecKre CBOCTBA BUI0B MAYKOOOPA3HBIX
npuBeaeHsbl B Tada. 1. Undopmalus u3BieueHa
13 CBOIOK IJIsI (payHEI Ypaja 1 COIpeaeIbHbIX TeP-
putopuii [49, 53—55]. PasaMmepHbIe XapaKTepUCTUKU
(pa3mesIbHO TSI CaMIIOB M CAMOK) YKa3aHbI 110 CBOIKE
https://araneae.nmbe.ch. I1o sapycy mpenmMyInecTBeH-
HOT'O OOUTAHMSI BBIICIICHBI TPY TPYIIIIHIL: SITUTCOO0MOH -
THI (aKTUBHO IT€PEMEILAIOTCS IT0 TIOBEPXHOCTH ITOUBEI),
CTPaTOOUMOHTHI (OOUTAIOT BHYTPU JIECHOM MOACTUIKN),
0o0HUTaTeIN PACTUTEIIPHOCTH (TPaBSIHOIO, KYCTapHM-
KOBOTO 1 ApPeBeCHOTO sipycoB). 1o OmoTonmyeckoi
npedepeHINN BUABI O0beINHECHBI B TPU TPYIIIIHL:
JIECHBIE, DBPUTOMHEIC (JIECO-JIYyTOBBIE), OTKPBITHIX
MecTtoobuTanuii (JryroBeie). I1o criocoOy noObIBaHMS
MMUIIY BUOBI pa3ae/IIA Ha YeThIPe TPYIIIIHL: He UCITOJb-
3ytolue ceTu (OXOTHUKU, 3aCaTHUKM ), TCHETHUKMH,
T.€. MCTIOJIb3YIOIINE JOBUME CeTU (BOPOHKOIIPSIIHI,
KPYTOIPSIObI, OaIIaXMHHUKY U IP.), MagaIbIINKHI-
OXOTHUKM (MCKITIOYUTEIBHO CEHOKOCIIBI). OTIeIbHO
BBIACIIVJIN TPYIIILY «OpOmSIIre OXOTHUKU-TCHETHUKI»
KaK CMEIIaHHBII TUTI, C eTMHCTBEHHBIM IIPEICTaBM -
teneM Allomengea scopigera (Grube, 1859), MOCKOIBKY
MOJIOIbIE 0COOM 3TOTO BUIA TSI JIOBJIU JOOBIUM CTPOSIT
TeHETa, a B3POCIIbIE CTAHOBSITCI OXOTHUKaMU [54].
XapaKTepUCTUKH BCEX YYTCHHBIX BUIOB IIPUBEICHEI
B [1punoxennu (tadm. S1).

DKoJIOTHYecKne CBOMCTBA BUAOB XKyxKeaull. MH-
dopmalus u3BjeueHa U3 CBOJIKMU 1o (payHe Ypa-
na [56], B pae ciydaeB ¢ YKpYyITHEHUEM KaTeropuit
(cm. Tabn. 1). B kauecTBe xapakTepuUCTUKU pa3Mepa
0CO0M UCITOIB30BAIM CYMMY IJIMHBI IIePeTHECITMHKA
1 YCPeIHEHHOM IJIMHBI 000MX HagKpbuinii. CpemHue
pa3Mephl KaXKIIoTo BUAa OBITN N3MEpEHEI paHee [44].
ITo Guotonuueckoii mpedepeHUU BbIACTUIN TPU
TPYIITBI BUAOB: JIECHBIE (JIECHBIC, IMCTBEHHO-JIEC-
HbIE U J1IeCO-00JIOTHBIE), IBPUTOITHBIE (JIECO-TYTO-
BbI€), OTKPBITBIX MECTOOOUTAHUIA (JTyTOBO-IIOJIEBbIE).
[1o Timy muTaHus pa3nuIaiy OOMUTaTHBIX XUITHIKOB
(300(arn) u pacTUTEIbHOSIHBIC BUIBLI Ha CTAIUN
nmaro (MukcoduTodarn). XapaKTepruCTUKU BUIOB
TT0 JTIOKOMOIINM COCTaBIIeHHI 1o [57—59]. I1o cTerrenn
MOOWJIEHOCTH BBIIE/IEHBI TPY TPYIIIIEI HA OCHOBE KJIac-
cudukanuu [60]: Hu3Kast (beCKpbLIbIe U C HEPAa3BUTOI
KPBIJIOBOI MYCKYJIATypOI, TIePEIBUTAIOIINECS T10 I10-
BEPXHOCTH MOYBBI), YMEPEHHAs (IK1- U MOJUMOP(HbBIE
U [JUITMHHOKPBLIBIE, Y KOTOPBIX YaCTh 0c00ei CrIocoOHa
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Taomma 1. KonupoBka u rpagaliiy CBOMCTB 9KOJIOTMYECKUX TPYITIT

CBOIiCTBO
(ob6o3HaYeHME)

I'pamanun

Pasmep tena
(Size) *

S — Mmenkue ocobu: < 3 MM / <9 MM
M — cpenHue ocoou: 3—6 MM / 9—11 MM
B — kpyrmHbie ocodu: > 6 MM / > 11 MM

OTHOIlIEHHE K BJIaXKHOCTHU
(Moisture)

hyg — rurpouIbHBII
mes — Me30(UIbHbBII
Xer — KcepoWIbHBINI

Spyc oburanus
(Stratum)

LS — necHast moacTuiika, ryMyCOBBIi TOPU30HT MOYBHI (CTPATOOMOHT)
SS — nMoBepXHOCTh MOYBbBI (AMUTEOOMOHT)
HSD — pactutenbHOCTb (XOPTO-, TAMHO- U IEHAPOOUOHT)

F — necHoit
buoronuueckuit mpedepeHIyM
(Habitat)

E — aBpuTonHbIit
Oh — OoTKpBITBIX MecToOOUTaHMt (st Arachnida — yroBoii, mist Carabidae —
JIyTOBO-TI0JIEBOIA)

Croco6 oXOThbl
(Hunting) **

H — Gponstanii oXOTHHK

W — TeHeTHUK

HW — Oponstunit OXOTHUK-TEHETHUK
SH — nmaganblIiK-0XOTHUK

Tun nmutanus
(Feeding) ***

Z —300(ar

Mx — mukcodutodar

Im — Hu3Kag
MoOuIBLHOCTH

(Mobility) ***

mm — yMepeHHast
hm — BeIcOKast

[Mpumevanue: * — mo 4epThl yKaszaH auamna3oH miasa Arachnida, mocie yeptol - miast Carabidae; ** — Tombko mist Arachnida;

*** _ tonpko ay1s1 Carabidae.

K ITOJIETY), BEICOKASI (IUTMHHOKPBLIbIE ¢ (PYHKIIMOHUPY-
OIIEel KPBITOBOI MYCKYJIaTYPOIi, XOPOIIIO JICTAIOIINE).
XapaKTepUCTUKHM BCEX YUTECHHBIX BUAOB NPUBEACHBI
B IIpmnoxenuu (tadi. S2).

Ananu3 maHHbIX. /11T BceX mapaMeTpOB TaHHBIC
10 ABYM TypaM o0beauHsII. YTOoObI M30eKaTh UCKYC-
CTBEHHOTI'O 3aBBIIICHNS KOJINIECTBA IIOBTOPHOCTEH,
CTAaTUCTUYCCKOI eAMHUIIEH BO BCEX CIydasix ObLia
JIMHUS JIOBYIIEK, T.€. cpenHee 1mo 7 joBymkam. [1o-
CKOJIBKY /IS KBaIpaTHOM CETKU YCPEeTHEHNE MOKHO
MIPOBOIUTH U II0 CTPOKAM, U IIO CTOJIOIIaM, MBI HC-
MOJI30BaJIM 00a BapuaHTa IPpyNIIMpPOBKU. Pe3ynsra-
THI IT0 000OMM BapraHTaM IIPaKTUICCKH ITOJTHOCTHIO
COBITAJIM, YTO CBUIETEILCTBYET 00 OTCYTCTBMU BHIpa-
JKEHHOM aHU30TPOITHOCTH YIACTKOB M MOXET CIIY>KUTh
onpeneeHHOI rapaHTUE HaoesKHOCTH BBIBOIOB.
B craTbe mpuBeneHbI pe3yabTaThl IPU YCPETHEHUN
10 CTpoKaM (T.€. IT0 TeM JIMHUSIM JIOBYIIIEK, KOTOPBIC
3aKjambIBajn B 1oiie), a B [Ipunoxenun (puc. S1
u S2) — 110 CTOJIOLaM.

Ecnu He oroBopeHO MHOE, B TEKCTE 00CYKIAIOTCS
TOJIBKO CTaTUCTUYECKU 3HAUMMbIe 3 eKThI ¢ p < 0.05.
JOMUHUPYIOIIUMH CUUTAIN BUIBI, JOJISI KOTOPBIX
B 00111eM 06mInu coctapiisiia 5% u 6onee. [1pu aHa-
JIN3€ BUAOBOM U 3KOJIOTUIECKOM CTPYKTYpP TaKCO-
IICHOB MCITOJIb30BaIM KaK a0COJIIOTHBIC 3HAYCHUS

DKOJIOI'ui

Nel 2025

IMHAMMWYECKOM II0THOCTH (3K3/100 10B.-CyT), TaK
1 OTHOCUTEJIbHBIE (0151 B O0LLEM OOUINN).

W3-3a 3HAYNTEIBLHBIX PA3ININA B OOMIUNN MEXIY
yJacTKaMH B KaUeCTBE ITOKA3aTelIsI BUIOBOTO OOTaTCTBa
HCTIOJIB30BAJIM HE TOJIPKO HAa0JII0MaeMOe YHCIIO BUIOB
(Sp), HO 1 mHTepoaupoBaHHoe K 100 ocobsMm (Sp’)
METOIOM paspexkeHus [61] (¢ uCroab30BaHMEM MaKeTa
iNEXT v. 3.0 [62]). OpauHaiiuio BBIOOPOK BBITTOJHM -
JIM MeTOOOM IaBHBIX KoopauHaT (PCoA) Ha ocHOBe
paccrosinus Bpes-Keptuca (maker ape v. 5.8 [63]).
JucTaHIMM MEXIly Y4aCTKaMH A TOOAMU U CTaTUCTH -
YEeCKYIO 3HAYMMOCTD Pa3INUUiA CTPYKTYPhI TAKCOILICHOB
oueHnBanu anroputMoM PERMANOVA [64], peanu-
30BaHHBIM B ITakeTe vegan 2.6. Benuununy s dekra
(effect size) paccunreBanm pynkmueir LRRi makera
SingleCaseES v. 0.7 [65] xak oTHOIIEHUE OTKIMKOB (log
Response Ratio), T.e. torapudm OTHOIIEHUSI 3HAYCHUST
Ha UMIAKTHOM Y4YacTKe K 3HAYeHUIO Ha (POHOBOM.
Ecnu 95%-Hblii 1OBepUTEIbHBII MHTEPBAIT BETUYMHBI
a(ddexTa He BKIIIOYAII HOJIb, €T0 3HAaUYeHNE CUNTAIN
CTaTUCTUYCCKU 3HAUYNMBIM.

JlemecTkoBBIe muarpaMmsbl (spider chart) mox-
TOTOBJIEHBI MPU TTOMOIITA OPUTUHAIBHBIX CKPUTITOB
(https://github.com/ANSozontov/SpiderCharts), octanb-
HBIe mumocTpamy — ggplot2 v. 3.3.5. Ha Bcex aTamax
aHaIN3a IAHHBIX UCTIOBb30BaIN (DYHKITUY KOJTEKIIUU



38 BEJIBCKAA u np.

makeToB tidyverse 1.3.1. PacueTsl peaqn30BaHBI B cpejie
nporpammupoBanus R v. 4.3. Kon 1 mcxomabie TaHHBIE
pa3MenieHHl B perto3utopun (https://github.com/
ANSozontov/Revda 2024).

PE3VJIBTATbI
Ilaykoo0Opa3Hbie

Bcero 3a nBa roga o6HapyxxeHo 83 BHaa ITayKo-
00pa3HbIX (78 BUIOB MMAyKOB U 5 — CEHOKOCIIEB),
M3 KOTOPBIX 54 Buaa — Ha GOHOBOM ydacTke, 60 —
Ha mMnakTHoM. Oounme maykooopas3HbeIx B 2018 1.
ObI710 HITKe 110 cpaBHEeHMIO ¢ 2005 T. Ha 000MX yJacTKax
(puc. 1, Tab:. 2). Bonmm3u 3aBoma oowmime ObUIO MEHb-
1IIe TI0 CpaBHEHUIO ¢ ()OHOBOIT TeppuUTOpUEii B 00a

roja, mpuyeM pazHuiia osi1a 6ombiie B 2018 I. (57%)
o cpaBHeHuIo ¢ 2005 1. (38%). HecMoTps Ha pa3HUIy
B OOMJIMK, B 3TU IIEPUOALI Y4ACTKU HE Pa3INvaiicCh
HU 110 HabmogaemMomy (Sp), HY TTO0 MHTEPITOJUPOBAH -
HoMY (Sp’) uuciy BUIOB.

CTpyKTypa KOMIUIEKCOB CYIIIECTBEHHO pasinyaiach
MeX]y y4acTKaMu B 00a roma, IpuyeM TaKCOLIEH MM-
MAaKTHOT'O YJacTKa ObUI 60jiee BapuaOeIbHBIM IT0 CpaB-
HeHMIo ¢ poHOBBIM (puc. 2, Tadi. 3). Ha ¢poHoBOM
yuyacTke 3a 13 J1eT cocTaB TOMMHAaHTHOTO KOMILIEKca
M3MEHUJICS HEeCYIIeCTBEHHO: OH BKJIIOYAJ XapakK-
TepHBIE IJIsI €JI0BO-ITUXTOBBIX JIECOB BUJIBI ITAYKOB
(A. scopigera, T. insecta, A. paganus) 1 CECHOKOCLIEB
(L. ephippiatus, N. lugubre) (Tab. 4).

Arachnida Carabidae
O0unnue u pasHoodpaszue O0nnue u pasHoodpasue
AD o % AD
1
Sp al I:l' : Sp
Sp' 8 o® Sp'
Size Size
1 1
s =) 3 s
M o - M
1 1
B I —— —— : B
Moisture Moisture
1 1
hyg S .. - hyg
mes -D-': .I:II mes
Stratum | | Stratum
LS -5 . LS
_._I 1
SS o : o = : SS
Habitat Habitat
- [N
F o : ? F
E N T E
Hunting Feeding
1 1
H o " ! z
w - L —e—
1
WH — g . Mobility
sw —e— - Im
1 1
: 'I"_D_ mm
\ _ID_ & hm
1 1
8 -4 0 4 -8 4 0 4
Benuunna s¢dexra Benuunna s¢dexra
Ton: - — 2005, -+ — 2018

Puc. 1. Bennunna s dekra u ee 95%-HbIil JOBEpUTEITbHBIN MHTEpBAJ IJIsT cpaBHUBaeMbIX riepronoB (2005 r. u 2018 1.). O60-
3HAYCHUS SKOJIOTMUYECKHUX TPYII ImayKooopa3Hbix (Arachnida) u xyxenui (Carabidae) ykazaHbl B Ta0u. 1. [lapameTpsl pas-
HooOpa3us u oounus: AD — nuHamuyecKas JI0THOCTb, Sp — HabJIo1aeMoe Yucio BUIOB, Sp’ — MHTeprnojaupoBaHHoe K 100

0CO0SIM YMCJIO BUIOB.

BOKOJIOI'MA  Nel 2025



KOMTIIJIEKCHI BTTUTEMHBIX TTAYKOOBPA3HBIX U XY KEIUILI

39

Taommma 2. PasHooOpasue M IMHaMHUYecKas IUIOTHOCTb (CpeiHee =+ CTaHAapTHOE OTKJIOHEHME) SKOJOTMYECKUX TpPYIIT
MayKoOOpa3HbIX, JKYXKEITUIL M ITPOYNX O€CITO3BOHOYHBIX HAa (POHOBOM M MMITAKTHOM yJacTKax

T'on u yuactox

Ipynna 2005 1. 2018 1.
(GOHOBBII UMITaKTHBII ¢ oHOBBII MMITaKTHBIM
Arachnida
PaszHoo0Opa3sue:
Hab6nonaemoe yucio BumaoB (Sp) 17.3 16.1 17.3 15.0
WHTeprionnpoBaHHOE YKCI0 BUIOB (Sp’) 16.4 16.0 15.5 14.9
[lnotHOCTD, 3k3 / 100 J0B.-CYT:
Bce Arachnida, mmaro 271+ 61 168 +£43 237 + 37 102 +£29
Aranei, JOBEeHWIbHBIE 8§+£7 33+ 16 14£7 48 £ 16
Opiliones, 10BEHUJIbHBIC 51+£24 916 43+ 15 139 £ 59
Linyphiidae 184 £ 38 69 + 17 177 £ 30 82125
Lycosidae 617 79 £ 30 0t1 5+3
Pasmep tena: B 76 57 £ 18 4+3 5+3
Pa3zmep tena: M 144 £+ 37 39+21 166 £ 40 20+ 15
Pasmep tena: S 120 + 42 71+15 67 + 18 77 £23
OTHOlIEHKE K BIaXXHOCTU: hyg 18+6 10+ 13 816 -
OTHoOILIEHNE K BIaXKHOCTH: Mes 252 £ 57 156 + 43 229 + 33 102 £ 29
OTHOILIIEHKE K BIaXXKHOCTU: XEr - 214 — +
SApyc oburtanus: SS 136 £+ 34 91 + 35 158 + 42 1715
SApyc oouranusa: HSD 55 4+4 5t2 76
SApyc oburtanus: LS 129 + 40 72+ 16 75+ 18 78 £ 24
buoronuueckuit npedepernym: E 122 £ 34 6419 69 + 25 30£20
Bbuoronmyeckuit npedepernym: F 147 £ 28 95 + 41 161 £ 26 70 23
buoronuueckuit npedepenaym: Oh 2t4 7£5 73 2+3
Cnioco6 oxotsl: H 11£9 89 £ 29 3+3 8§+5
Cnoco6 oxotsl: SH 69 24 1£2 47 £ 28 1113
Crnioco6 oxotbl: W 114 £ 40 76 £ 17 69 +22 82+ 26
Cnoco6 oxotsl: WH 76 £23 3+5 117 £ 27 1t£2
Carabidae
PaszHoo0Opa3sue:
Hab6aonaemoe yucio BuaoB (Sp) 12.3 7.7 13.9 5.7
WHTtepnionmpoBaHHOE YMCIIO BUIOB (Sp’) 9.3 7.3 11.8 5.6
[lnotHOCTB, 3k3 / 100 J0B.-CYT:
Bce Carabidae, nmaro 847 + 143 317 £ 34 359 + 58 168 + 31
Carabidae, TMUMHKU 13+6 15+8 32118 33+9
Pazmep tena: B 52+22 + 89 £ 20 +
Pasmep tena: M 245 + 38 156 + 49 45+ 16 90 + 23
Pa3smep tena: S 550 £ 123 161 + 44 226 +49 78+ 13
OTHoOlIEHME K BIaXXHOCTU: hyg 499 + 122 88 £ 34 209 £ 50 39+ 12
OTHOILIIEHME K BIaXXKHOCTU: Mes 334+ 42 225+42 145 £ 24 128 £ 31
OTHOIIEHHE K BIaXXHOCTHU: Xer 14+ 10 4+6 6+4 +
Apyc odutanus: SS 21£9 - 42+7 —
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Taomuua 2. OKoHYaHue.

BEJIBCKA{ n np.

Ton m yuactoxk

Ipymma 2005 T. 2018 1.
¢ oHOBBI UMIaKTHBIA (boHOBBII WMITaKTHBIA
Spyc odurtanus: HSD - 1£2 - -
SIpyc oburtanus: LS 826 + 141 316 + 32 317 £ 54 168 + 31
Buoronmueckuit mpedepennym: E 496 £ 129 78 £ 30 233+ 63 34+ 12
Buoronmyeckuit mpedepernym: F 348 + 44 235+ 44 126 £ 27 133 +£29
buoronuyeckuit npedepennym: Oh 313 35 - -
MobwibHOCTE: hm 5+9 55121 107 1nx15
MoOuabpHOCTh: MM 152 £ 41 171 £ 49 44+ 19 95+23
MobunbHOCTB: Im 690 + 141 91 + 31 305 £ 58 62+ 11
Tun nutanust: Mx 4+7 56 £ 18 - 11=x15
Tun nuranus: Z 843 + 140 261 + 33 359 £ 58 157 £ 28
[Tpounie Gecrio3BOHOYHBIE
Staphylinidae, umaro 807 + 81 103 £+ 26 249 + 65 164 £+ 56
Coleoptera mpoume, UMaro 47 £ 14 26+ 14 31£7 166
Formicidae 120 £ 57 434 + 94 91 + 45 245 + 106
Hemiptera 16 £13 1715 5+4 26 £ 17
Lithobiomorpha, B3pociibie 15+7 — 34+ 11 6+5
Lithobiomorpha, 1oBeHUIbHbIE 9+£3 - 5t4 0.8+ 1
Geophilomorpha — — 04+1 —
Diplopoda 6+5 — 3+3 —
Lumbricidae 5+4 — 9+6 —
Mollusca 1£2 - 19+8 0.4+1
[Mpouwne, umaro * 441 £ 97 210 £ 54 147 £ 24 246 + 80
[Tpoune, TMIMHKYU * 42 £ 24 22+t 14 3611 239

IIpumeyanue. OGO3HAYEHUST DKOJIOTMUYCCKMX TPYII HpuBedeHbl B Ta0a. 1. IIpoyepk o3HayaeT OTCYTCTBME TPYIIILI; 3HAK
«+» — eAMHUYHbIC HAXOIKHU, HE TTO3BOJISIIONIME HaIe:KHO OLIEHUTD IJIOTHOCTh; * — Diptera, Lepidoptera, Hymenoptera, Homoptera,

Neuroptera, Thysanoptera, Mecoptera.

Ha nMmITakTHOM yJacTKe TaKCOILICH 3a pacCMaTpH-
BaeMbIil EpUOI UBMEHWICS PaauKalbHO: TMCTaHIIUS
MEXIy ronamu (Kak 1mo abcoaoTHOMY, TaK U OTHOCH-
TeJILHOMY OOUJIMIO) CTOJIb BEJIMKA, UTO COITOCTaBUMa
C IMCTaHLIMEN MEXIY y9acTKaMu (CM. puc. 2 U Ta0I. 3).
Ha nmmakTHOM yyacTtke B 2005 I. mpenMyIIecTBeH-
HO TOMWHUPYIOT JIUKO3UNbI (A. taeniata, P. lugubris,
A. pulverulenta) n B MeHBIIICH CTEIICHU TUHU(PUN-
bl (A. affinis, T. insecta, D. bidentata) (cM. Tab. 4).
B 2018 r. 1MK03uabI OKa3aIUCh MOJHOCTHIO BHITECHEHbI
13 TOMUHAHTOTro KoMrutekca tuHudpungamu (C. brevis
u T. mengei) u ceHokocueM L. ephippiatus. Bce aTu
BUIbI OTMEYAIMCh HAa UMIIAKTHOM YJYacTKe U paHee,
Ho B 2005 T. OHM COBOKYITHO COCTaBJIsIIN He OoJiee 2%
OT 00111ero 00MINS TayKOOOPa3HbIX.

B 2005 1. 061Ime MHOTHX KOJIOTMYECKUX TPYIITT
OBLTIO HIKE HA UMITAKTHOM Y4acTKe MO CPaBHEHUIO
¢ (hoHoBbIM. Takoit HeraTUBHBINM A(DGHEKT OTMEUEH TSI
TPYIIT, BBIAEJIEHHBIX MO SIPYCHBIM (CTPaTO- U SIUTE0-
OMOHTHI) I OMOTONMMYECKIM (JIECHBIE I 3BPUTOITHBIC)
MPEATNOYTEHUSIM, a TakKe Me30(DUIOB, METIKUX U CPe/I-
HUX BUIOB, TCHETHUKOB, TEHETHUKOB-OXOTHUKOB
U TafaibIInKoOB (cM. puc. 1). OmHaKo 17151 OXOTHUKOB
U KPYMHBIX BUAOB 3¢ EKT, HAMPOTUB, ObLT TTOJIOXHU-
TEbHBIM, a JIJI51 TUTPO(MUIOB OTCYTCTBOBAJ.

[Mocne cokpalieHus BRIOPOCOB pa3INIUs MEKITY
yJacTKaMM 9YaCTUYHO CIIagUInCh (cM. Taor. 3). Oou-
Jie OOJIBITMHCTBA SKOJIOTUYECKUX TPYTII IMO-TIPEXK-
HeMy ObLJTO MEHBIIIe Ha UMITAKTHOM YYacTKe, OTHAKO
CPaBHSIJIOCHh OOMJINE CTPATOOMOHTOB, TCHETHUKOB,
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Taommua 3. BHyTpy- 1 MEXTPYITIIOBbIE PACCTOSIHUS MEXIY TAKCOLIEHAMM CPaBHUBAEMbIX YY4aCTKOB U IIEPUOIOB

VetacTok (ron) Arachnida Carabidae
AD Fr AD Fr
CpeiHee BHYTPUTPYIIIIOBOE PACCTOSTHUE
®oHoBbIit (2005) 0.37 0.36 0.20 0.15
Donossrii (2018) 0.32 0.29 0.22 0.18
Mmnakrusrii (2005) 0.49 0.48 0.26 0.25
Mmnakrhsrii (2018) 0.51 0.50 0.22 0.18
CpenHee MEXTPYIIIOBOE PaccTOsSTHUE *
®onoswrit (2005) — doHoBEII (2018) 0.47 (0.36) 0.47 (0.43) 0.54 (0.76) 0.29 (0.53)
Mmnakthbiit (2005) — ummakTHbI (2018) 0.87 (0.55) 0.86 (0.56) 0.39 (0.51) 0.29 (0.33)
®onoswrit (2005) — mmmakTHBII (2005) 0.89 (0.65) 0.89 (0.67) 0.66 (0.80) 0.60 (0.81)
®onosblit (2018) — nmmakTHBI (2018) 0.83 (0.63) 0.81 (0.64) 0.75 (0.85) 0.71 (0.89)

[Mpumeuanue. AD — oparHaLust Ha OCHOBE aOCOIOTHBIX 3HAYEHMI AMHAMUYECKO MIOTHOCTH, Fr — opnuHalus Ha OCHOBe noJieit
BUIOB; ¥ — B CKOOKax npuBeneH R’ (10Jis1 00bsICHEMOl opauHaleii qucrepcuu mo pesynsrataM PERMANOVA, Bce pasinuust
MEXIy BHYTPU- U MEXTPYIIOBBIMU PACCTOSTHUSIMUA CTATUCTUYECKHU 3HAYMMBI, KaK MUHUMYM p < 0.003).

Arachnida Carabidae
=R
< 34 3
Sa 0.3 R 0.3 oQO%
Q= e < o
LI vy N :
- Qo @00_ @00_, ...... y
; E ~ S
I o
=] o o A
< (@] (@] JAy
E E ~0.31 ~0.34 AQA A
=
~0.61 : ~0.6- :
0.4 0.0 0.4 —0.4 0.0 0.4
Ocs 1 (43%) Ocb 1 (60%)
) 0.3 1
S ¢ s
S X
= Q <
2 E 0.0+ P
= 2 3
= 8 o
= ~0.34
=
~0.6- : ~0.6- :
-0.4 0.0 0.4 —0.4 0.0 0.4
Ocb 1 (43%) Ock 1 (81%)
Tom: 0—2005, A —-2018 30Ha: [O-— ¢doHOBas, M— UMIAKTHAs

Puc. 2. OpnuHanms (Ha ocHOBe pacctosiHus bpesi-KepTuca) koMmmiekcoB maykoo6pasHbix (Arachnida) u xxyskenurr (Carabi-
dae) cpaBHMBaeMbIX YUYACTKOB M MEPUOIOB MO aOCOMIOTHOMY (IMHaMU4YecKasl MJIOTHOCTb) U OTHOCUTEIBHOMY (101U BUIIOB)
obunuio. [MokaszaHbl 95%-Hble JUTUICHI, B CKOOKAX — 10JIs1 00BSICHsIEeMOI tucrniepcuu, %.
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Taomua 4. JIuHaMmuyeckasl IIOTHOCTh (9k3/100 J10B.-cyT, cpemHee * cTaHOapTHOE OTKJIOHEHME, B CKOOKax —% OT 0O0Iero
KOJIMYECTBA) BUAOB IMayKOOOPA3HBIX W KYKEJUII Ha (POHOBOM M MMITAKTHOM yJacTKax

Ton u ygactok
Bun 2005 1. 2018 1.
(hoHOBBI MMIaKTHBIA (OHOBBI MMITAKTHBINA
Arachnida
Jomunanmuulit Komnaekc
Allomengea scopigera 38 £ 17 (28.1) 1+3(1.6) 58 + 31 (49.4) 1+£2(1.2)
Lacinius ephippiatus 20 £ 9 (14.6) +(0.4) 16 £ 12 (13.8) 5£6(10.1)
Alopecosa taeniata - 16 £17 (19.4) — +(0.8)
Ceratinella brevis +(0.3) 1+£2(0.8) 2t4(1.9) 16 =20 (31.0)
Asthenargus paganus 9+9(6.5) — 1£2(0.5) -
Nemastoma lugubre 9+ 8(6.5) — 4+4(3.3) —
Pardosa lugubris 2+4(1.3) 9+9(10.1) +(0.2) -
Tapinocyba insecta 9+7(6.3) 518(5.7) +(0.3) +(0.4)
Tenuiphantes mengei — 1+3(1.2) +(0.2) 7+7(12.9)
Agyneta affinis — 6+7(7.3) — —
Alopecosa pulverulenta - 6+7(7.3) - -
Diplocentria bidentata +(0.3) 5+5(6.1) — 2134
Ilpouue 6uovt
Agroeca brunnea +(0.3) - - -
Agyneta conigera — 3+4(3.6) +(0.2) -
Agyneta olivacea 2+4(1.8) +(0.4) +(0.3) —
Alopecosa aculeata - +(0.4) - —
Alopecosa pinetorum 1£2(0.5) +(0.4) —
Anguliphantes angulipalpis - — - 1+£1(2.0)
Antistea elegans — +(0.4) - -
Araneus sturmi — +(0.4) — —
Bathyphantes nigrinus +(0.3) — — -
Bathyphantes parvulus 1+3(0.8) — — —
Bolyphantes alticeps - - 1£1(0.9) +(0.4)
Centromerus arcanus 9110 (6.8) — 1£1(0.7) —
Centromerus clarus 2+ 5(1.8) — 4+7(3.3) 1+£22.4)
Centromerus incilium — — — +(0.4)
Centromerus sylvaticus +(0.3) - 2+2(1.4) —
Cercidia prominens — +(0.4) - —
Clubiona caerulescens +(0.3) +(0.4) - —
Cnephalocotes obscurus +(0.3) +(0.4) — —
Cryphoeca silvicola +(0.3) - +(0.2) +(0.4)
Decipiphantes decipiens — — 1 £1(0.5) —
Diplocephalus picinus 2+4(1.8) +(0.4) — —
Diplostyla concolor 1£2(0.8) — +(0.3) -
Drapetisca socialis - +(0.4) — +(0.4)
Erigonella hiemalis - +(0.4) 1£2(0.7) 1x1(1.2)
Ero furcata — — +(0.3) —
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T'on u yuacTok

Bupn 2005 . 2018 1.
(hoHOBBII MMITAKTHBINA (oHOBBI MMIIAKTHBIA

FEuophrys frontalis — — — +(0.4)
Evarcha falcata — +(0.4) — +(0.4)
Hahnia ononidum +(0.3) 4+5(4.5) — —
Hahnia pusilla +(0.3) - 2+3(1.6) —
Haplodrassus soerenseni — +(0.4) — —
Hypselistes jacksoni — - — +(0.4)
Macrargus multesimus — - — +(0.8)
Macrargus rufus +(0.3) 1£2(0.8) 1£2(0.5) +(0.8)
Maro pansibiricus — 2+3(2.8) +(0.2) 1+1(1.2)
Micrargus herbigradus 1£2(0.5) — - +(0.4)
Microneta viaria 4+5(3.0) 3+5(4.0) 5+6(4.4) 2+3(3.6)
Minyriolus pusillus +(0.3) — +(0.3) 1£22.4)
Mitopus morio 3+4(2.0) - 3+2(2.6) —
Neriene emphana 1£3(1.0) +(0.4) - 1+3(2.0)
Oligolophus tridens 3+4(2.3) - — —
Oryphantes geminus 2+3(1.3) - 1£2(0.9) -
Ozyptila trux +(0.3) - +(0.2) -
Pachygnatha listeri +(0.3) - +(0.2) -
Palliduphantes alutacius — — 1£2(0.5) —
Piratula hygrophila +(0.3) 4+7(4.5) - -
Pocadicnemis pumila — +(0.4) — -
Rilaena triangularis +(0.3) — +(0.3) -
Robertus lividus 2+4(1.8) — 1 £2(1.0) -
Semljicola faustus — — +(0.2) -
Tenuiphantes cristatus — +(0.4) — +(0.4)
Tenuiphantes nigriventris 1£2(1.0) +(0.4) 5+£5(@4) 1£2(2.0)
Tenuiphantes tenebricola 5+6(3.5) 1 £2(1.6) 4+4(3.3) 2+2(3.6)
Tetragnatha pinicola - — — +(0.4)
Tibioplus diversus +(0.3) +(0.4) +(0.3) 1 £2(1.6)
Trochosa ruricola — +(0.4) — -
Trochosa spinipalpis - 1+2(0.8) — +(0.4)
Trochosa terricola +(0.3) 2+4(12.4) — 2+2(3.6)
Walckenaeria alticeps - - 1t£2(1.2)
Walckenaeria antica - 1£2(0.8) — 1+£212.4)
Walckenaeria atrotibialis +(0.3) — — +(0.4)
Walckenaeria cucullata - - — +(0.8)
Walckenaeria lepida — — — +(0.4)
Walckenaeria obtusa 1+£3(0.8) - 0+1(0.3) —
Xerolycosa nemoralis — 1+3(1.2) — —
Xysticus audax +(0.3) — — —
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Taommua 4. OkoHyaHue.

BEJIBCKA{ n np.

T'on u yuacTok

Bun 2005 1. 2018 1.

(HOHOBBII MMITAKTHBINA (hOHOBBI MMITAKTHBIA
Xysticus cristatus +(0.3) — 1 £1(0.5) 1+2 (2.0)
Xysticus luctuosus — +(0.4) — —
Zelotes subterraneus — 3+4(4.0) — +(0.4)
Zora spinimana +(0.3) +(0.4) — —

Carabidae
JlomunarnmHublii komnaekc
Trechus secalis 490 * 124 (57.8) 71 £32(22.3) 190 + 53 (53.6) 33+ 13 (19.6)
Pterostichus oblongopunctatus 119 + 37 (14.1) 152 + 50 (47.9) 24+ 15(6.7) 89 +23(53.4)
Pterostichus urengaicus 125 £ 40 (14.8) — 21 £8(6.0) —
Amara brunnea 4+7(0.5) 54 +£19(17.2) — 11 £15(6.4)
Pterostichus niger 61+6(0.7) — 36 + 14 (10.2) —
Cychrus caraboides 4+6(0.5) - 33+£7(09.4) -
Calathus micropterus 17 £ 12 (2.0) 14+ 8 (4.5) 6+ 7(1.6) 27 +7(16.4)
IIpouue 6udvt

Agonum fuliginosum 1£2(0.1) 1£2(0.4) +(0.1) 3+2(2)
Agonum gracilipes — 1+£2(0.2) — —
Amara ovata — 1£2(0.2) - —
Badister lacertosus 61+8(0.7) — 1£1(0.2) —
Bembidion guttula — 1+2(0.4) - -
Bembidion mannerheimi - 3+£5(0.9) - -
Carabus aeruginosus — — +(0.1) -
Carabus glabratus 3+5(0.4) - 3+2(0.8) —
Carabus granulatus — - +(0.1) —
Carabus schoenherri 14+ 9 (1.6) — 4+4(1.3) -
Harpalus laevipes — 1£2(0.2) - —
Leistus terminatus 3+4(0.3) - 1+2(0.3) —
Loricera pilicornis 1£2(0.2) - 10 £ 8 (2.8) —
Notiophilus biguttatus 14 £ 10 (1.6) 3+5(11) 5+4(1.5) +(0.2)
Notiophilus palustris - 3+4(1.1) — 1£3(0.7)
Notiophilus reitteri 8§ +7(1.0) — 4+3(1.3) —
Platynus assimile — — 0+1(0.1) —
Platynus mannerheimi 1x+2(0.1) — — —
Poecilus versicolor - 3+4(0.9) - -
Prerostichus aethiops 24 +19 (2.9) - 5+ 3(L5) —
Pterostichus diligens 1£2(0.1) 5+5(15) — 1£1(0.5)
Pterostichus melanarius — — 4+ 4(1.0) —
Pterostichus quadrifoveolatus - 1£2(0.2) — 1£1(0.5)
Pterostichus strenuus 3+7(0.4) 3x5(L1) 4+5(1.3) +(0.2)
Synuchus vivalis 3+3(0.3) — — —

HpI/IMe‘{aHI/IC. HpotlepK O3HA4YacT OTCYTCTBMEC BHUIA, 3HAK «+» — eIMHWYHBIE HAXOIKW, HE TO3BOJIAIOLINE HANEXKHO OLEHUTH

IIJIOTHOCTD.
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MEJIKHX BUIOB (paHee ObLI OTpULaTeNIbHBIN 3(P(eKT)
¥ KPYIIHBIX BUAOB (paHee ObLT MOJIOXKUTEIbHBII 3¢-
(exT), a Ha 3arpsSI3HEHHON TePPUTOPUHU CTAJIO HILKE
obuue rurpoduios (cM. puc. 1).

OTOeIbHO CTOUT OTOBOPUTH OOWINE TagajIbII-
KOB-OXOTHHUKOB (T.€. CEHOKOCIIEB). /10 CHIKEHUSI BBI-
OpOCOB Ha UMIIAKTHOM YYacTKe ObLiIa ITOfiMaHa JINIIb
omHa 0co0b (oTpuLaTeIbHBIN 3P deKT, cM. puc. 1).
[Tocne cHmkeHMst 3PP EKT 0CTAICS OTPULIATSIIBHBIM,
OIHaKO OBbLIO OOHAPYKEHO yKe 25 ocobeil, cpenu
KOTOPBIX OTMEUEHBI HEIIOJIOBO3PEIIbIE.

Arachnida

2005 r.
IN)SIOIN

2018 r.
2.Im)SIOAL

“““q,)’«%

3oHa: [ ¢onosas,

45

Dkoyornyeckue mpoduian ¢GoHOBOTO U UMITAKT-
HOTO YJ9aCTKOB CYIIIECTBEHHO pa3IMYajInch B 00a roma
(puc. 3). 1o cHI:XKeHMS BLIOPOCOB T0JISI OpOaSTINX
OXOTHMKOB-TEHETHUKOB, ITaTaIbIIINKOB-OXOTHINKOB
U CpemHUX BUIOB ObLaa 00Jibllle Ha (POHOBOM yyacTKe,
a KPYITHBIX 1 OpOISTIMX OXOTHUKOB — Ha 3arpsi3HEH-
HowM. Ilocite cHIKeHMST BEIOPOCOB Ha 3arPsS3HEHHOM
YYacTKe YMEHBIIWINCH JOJIM SIINTe00MOHTOB (CTanza
MEHbIIIEe, YeM Ha POHOBOM) 1 KPYITHBIX BUIOB (CTajla
COIIOCTaBMMOI ¢ TaKOBOi1 Ha ¢oHOBOM B 2005 T.).
Ha 3arpssnenHoM yuactke B 2018 T. OCHOBY HaceIeHUS
CTaJI COCTABJISIT TCHETHUKM; TOJISI OXOTHMKOB CHU3M-
JIach, HO BCE PaBHO OCTaJIacCh BHIIIIE, YeM Ha (DOHOBOM

Carabidae

2am)s10NL

21m)sION

EON
“9e
u

[l — yMIIaKTHAs

Puc. 3. Dxonormyeckue npodwim (Ioau rpyIin, %) KOMITIEKCOB maykooopasHbIx (Arachnida) u xysxenuil (Carabidae) cpaB-
HUBAeMBbIX YYaCTKOB U IeprogoB. O003HaYEHUST CBOMCTB U 9KOJIOTMYECKUX TPYII yKa3aHbl B Ta0J1. 1.
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y4qacCTKe. Taxke YBCINMYMNINCDH JOJIN CTpaTO6I/IOHTOB
1 MCJIKHUX BUIOB.

Kyxemmupbl

Bcero 3a nBa roma o6HapyKeHbI 32 BUaa, U3 HAX
24 — Ha (poHOBOM y4acTke U 16 — Ha ummakTHoM. Kak
U 'y TIayKOOOpa3HbIX, OOUIIME XYKeJTU1 BOIM3U 3aBOJa
ObL10 MeHbIIe (B 2.1—2.6 pa3a) B 3T roasl (cM. puc. 1
n Tabi. 2). Jlo cHMkeHUs BRIOPOCOB HabIIomaeMoe
M UHTEPIOJMPOBAaHHOE BUIOBOE OOTaTCTBO OBLIO
CTaTUCTUICCKH 3HAUMMO HIDKE Ha MMITAKTHOM Y4acTKe
10 cCpaBHEHMIO ¢ POHOBBIM, B 2018 T. pa3nmmuns MexXIy
y4acTKaMU yCUINJINCH.

CTpyKTypa TaKCcolieHa CYIIeCTBEHHO pa3InJaiach
MEXIy yuacTKaMu B 00a roma (cM. puc. 2). Ha ¢poHo-
BOM y4YaCTKe OIUCTAHIINS MEXIY TomaMu ObLIa 3HAYH-
TEJIbHO OOJIBILIE UTSI OPAMHALIMMI 110 a0COIIOTHOMY OOHU-
JIMIO TIO0 CPaBHEHUIO C OpAWHALIMEH 110 JOJISIM BUIOB
(cm. a6, 3). Ipu ncromb30BaHNM JOJIEH MEXKTOIOBAST
BapraOeIbHOCTD CTPYKTYPBI TAKCOIIEHA OOJIBIIE HA UM-
ITAKTHOM y4acTKe, HO IIpX OPOMHALIAN 110 a0COTIOTHRIM
3HAYCHUSIM BapruaOeIbHOCTh YIaCTKOB COIIOCTaBH-
Mma (cM. puc. 2). OCHOBY IOMUHAHTHOTO KOMILJIEKCa
Ha 000MX yJacTKaxX COCTaBIISIIU IBa Buna — 1rechus
secalis v Pterostichus oblongopunctatus (cM. Ta6n. 4),
OITHAKO IIePBHIN IIpeobiiamalr Ha OHOBOM yJacTKe,
a BTOPOIf — Ha UMITAKTHOM.

Kak 1 y maykooOpa3HbIX, B IEpUOJ, BHICOKUX BEIOPO-
COB O0MJIME MHOTMX 9KOJIOTMUECKUX TPYIIIT XKYKeJIHII
OBLJIO MEHBIIIE Ha MMITAKTHOM YYacTKe 110 CPaBHEHUIO
¢ (OHOBBIM. DTO KacajaoCh BCeX TPYII, BBIICICHHBIX
o pasMepy (MeJIKre, CpeqHue, KpyITHbIE), SIPYCHBIM
(CTpaTOOMOHTHI U AIMTUTEOOMOHTHI) ¥ OMOTOITMICCKIM
(JIecHBIC 1 BPUTOITHBIC) IIPEATIOYTCHUSIM, 110 OTHO-
MICHUIO K BAAXHOCTU (ME30(MIbI M TUTPO(DUIIBI)
(cm. puc. 1). Takke oTpunaTeabHbI 3 (GEKT OTMEUSH
JIJIs1 300(paroB U OeCKPBLUIbIX BUI0B. O0MIMEe BUIOB
C YMEPEHHOI MOOMJIBHOCTBIO HE PA3IMIaIOCh MEXKIY
ydacTKaMM, a MUKCO(pUTO(DAroB 1 BLICOKOMOOMIbHBIX
BHUIOB OBLIO BBIIIIC HA UMIIAKTHOM YJacTKe.

[Toce cokpareHst BHIOPOCOB HETATUBHOE BIIUSTHIC
3arpsI3HEHUS TIO-TIPEKHEMY COXPaHSIJIOCh ISl 00JIb-
IIMHCTBA SKOJIOTMIECKMX rpymil. OmHAKO HEKOTOPEIS
oTpuuaTeIbHbIe 3P GEKTH UcUYe3nn (I Me30(IIOB
M JICCHBIX BUIIOB) WJIN TaXKe CTAJIN ITOJIOXKUTEIbHBIMUI
(11 MaJTOMOOMIILHBIX U CPEeTHUX BUAOB). O0unme
BBICOKOMOOWIbHBIX BUIOB Ha IMITAKTHOM yJ9acTKe, Ha-
MIPOTUB, CHU3WIOCH 10 (DOHOBOTO YPOBHS (CM. puc. 1).

DKojiornuecKue npoduin TaKCoLIeHa pa3Indalich
Mexmy yaactkaMu (cM. puc. 3). B 2005 1. Ha hoHOBOM

y4JacTKe Mpeodi1amaid 3BpUTONHBIS, TUTPO(UIILHbIC,
0eCKpBUIbIC, MEJIKVE BUIBI U IIPUCYTCTBOBAIA KPYITHEIE.
Jlonu anureoOMoOHTOB 1 CTPaTOOMOHTOB ObLIU COMOCTA-
BUMBI MEXIY YIaCTKaMHM. 300(]aru COCTaBJISUIN OCHOBY
TaKCOIIeHa Ha 00OMX yJacTKaxX, HO Ha ()OHOBOM MX HOJISI
ObL1a Bbie. Ha mMmakTHOM yyacTke Oblia 00sblie A0S
JIECHBIX, YMEPEHHO U BEICOKOMOOMIBLHBIX, ME30(DIITh-
HBIX ¥ CPEIHUX BUIOB; KPYITHBIC BUIBI OTCYTCTBOBAIIH.

DKoJiorndyeckKue MpodUIu Majao pas3imdaanuch
MEXKIy TomaMy Ha 000MX y9acTKax. MexXTrogoBhIe
pa3IUuMs KacaJauch TPYIIII, BhIIEISHHBIX 10 pa3Me-
Py, MOOMJILHOCTU U sipycy odbuTtaHus. Tak, Ha ¢o-
HOBOM y4YacCTKe J0JIs BUIOB C KPYITHBIMU OCOOSIMU
7 CTPATOOMOHTOB HECKOIBKO yBeanmuuiaach B 2018 1.
o cpaBHeHMIo ¢ 2005 T., a JOJIST BUAOB C OCOOSTMU
CPEIHUX Pa3MepOB U SIMUT€OONMOHTOB, HAIIPOTUB,
YMEHBIIMIACH (CM. pHUC. 3), YTO YCHJIMJIO Pa3INIus
MexXay yuacTkamu. Ha mMITakTHOM yJacTKe 3aMeTHO
HEKOTOPOE YMEHBIIICHNE TOJIM BRICOKOMOOMIBHBIX
BHIIOB 1 MUKCO(DUTODAroB, 4T0, HAIIPOTUB, CIIAINIIO
pasIMYMS MEXIY YIaCTKaMU.

OBCYXIEHUWE PE3YJIBTATOB
Oo0wnime n pasHoodpasue

B n1poTuBOITI0I0XHOCTh OXXKMIaeMOMY HE OBLIO
BBISIBJICHO CYIIIECTBEHHOTI'O YBEIMICHMST OOMIIHS T1a-
YKOOOpa3HBIX 1 XKyxenuil Bomm3u CYM3a 1oce co-
KpallleH!sI eTo BRIOPOCOB: B 00a roga AMHAMHUIecKast
IUIOTHOCTD Ha MMITAKTHOM YJacTKe ObLIa HIDKe, YeM
Ha ¢oHOBOM. HeraTuBHOC BIMSIHUE 3aTPSI3HEHUS
Ha paccMaTpUBaeMbIe TPYIIIBI ObLIO HEOMHOKPATHO
OIIMCAHO IS IPYTUX 3arpsI3HEHHBIX TeppuTopuii. Tax,
B Cy0apKTHUYECKIX COCHOBBIX Jiecax B paiioHe I. [leueH-
TraHMKeJIb 1 €JIOBBIX JIecax B paiioHe I. MOHYeTopcKa
(Konbckuii 11-0B) IMHaAMUYECKasl TUIOTHOCTD TIayKOB
BOJIM3M META/LUTYPruyecKux 3aBoaoB Obuta B 6—10 pas
HMKE, YeM Ha KOHTPOJIbHBIX y4acTKax [66, 67]. AHao-
TMYHOE CHIDKEHME TUIOTHOCTH 3KYKEJTUII Ha 3arpsI3HEH -
HBIX Y9aCTKaX 110 CPAaBHEHUIO C (POHOBBIMHM OTMEUCHO
BOJIM3M METAJTYPIrUIeCKUX 3aBOIOB B OKPECTHOCTSIX
r. Onbkyur (IMonbma) [68] u r. Tyma [69].

BaxxHo momuepKHYTh, YTO CHUKCHIE TMHAMUYIC-
CKO¥f TJTOTHOCTH TTayKOOOPpa3HbIX 1 Kyxkesmil B 2018 T.
110 cpaBHeHMIO ¢ 2005 T. 6BITO OTMEUEHO He TOJTLKO Ha M-
MMAKTHOM YJacTKe, HO ¥ Ha (DOHOBOM. OITHOI 13 TIPUYNH
HabmomaeMoro 3¢ deKTa Morya ObITh OoJTee XOJTOTHAsT
I0ro/a B IIEpHO YIETOB 1, KaK CICACTBUE, CHIDKCHIE
JIBUTATETbHOM aKTMBHOCTU WieHUCTOHOruX [ 10], uto 1 cka-
3aJI0Ch Ha X ITONagaHNH B JIOBYIIKK. Bo BpeMs yaeToB
B Mae cpeHecyTOYHbIe TemIiepaTyphl B 2018 T. ObIII HITKE
Ha 6.8 °C 1o cpaBHenmio ¢ 2005 1., Basrycte — Ha 2.1 °C.
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K COXKaJICHNIO, OTpaHNYCHNE METOAAa ITOYBCHHBIX
JIOBYHICK, OLHCHMUBAIOIECTIO IMHAMMNYCCKYIO, a4 HC co0-
CTBCHHO IINIOTHOCTDb YWICHMUCTOHOI'MX, HC ITO3BOJIACT
YCTpAHUTD BJIIMAHUE ITOT'OJHOIO (baKTopa IIpHU aHAJIN3€
BOCCTaHOBJICHMA TAKCOLCHOB.

Taxcke He OBLUIO BBISIBJICHO YBEIMUYCHUSI Pa3HOO-
Opas3us mayKooopa3HbIX 1 KyxKennil Bomm3u CYM3a
ITOCJIe COKpaIleHus BEIOpocoB. OTMeUeHHBIC HAMU
pazmurs MexXny (POHOBBIM M UMITAKTHBIM y4acTKaMM
COBITAJAIOT C BBIBOJAMM IIPEOBITYIINX UCCICIOBAHMI
oTuX rpymm B paitone CYM3a [41—44, 70]. BunoBoe
0OTaTCTBO IMAyKOB HE pa3INJaioCh MEXIY YIaCTKaMM
B 00a rofa, a YrcjI0 BUOOB XKYXKeJINIl Ha UMIIAKTHOM
yJacTKe He TOJIbKO He YBEIWYMIOCH, a JaxKe YMEHb-
IINJIOCH ITOCJIe COKpaIlleHNs BBIOPOCOB, TOTAA KakK
Ha (POHOBOM y4JacTKe 3TOT ITOKa3aTe/Ib OCTaJICS Oe3
U3MEHEHMI. B OKpeCcTHOCTSIX 3aBONOB IIBETHOI Me-
TaJUIypruu U Ajs naykooopasHbix (CaHTo AMapo,
bpaszmms) [3], n nag xyxemuir (Cagoepn, Kana-
na) [2] He OBIIO BHISIBIIEHO TTPU3HAKOB BOCCTAHOBIIE-
HUST KOMIUIEKCOB B TeUCHNE HECKOIBKUX TECATUICTUI
TIOCJIe TIpeKpaIeHMs (CYIIeCTBEHHOIO COKPAIIICHHS)
MPOMBIIIIEHHBIX BLIOPOCOB: 00MJIME U pa3HOOOpa3ue
3TUX IPYIII OCTABAINCH 3HAUNTEIIEHO HIDKE Ha 3arpsi3-
HEHHBIX TepPUTOPUIX. ENMHCTBEHHOE CBUIOCTEILCTBO
MMOCTTEXHOTEHHOTO YBEIMUCHNS OOMINS 1 BULOBOTO
0orarcTBa XKyxKeJIUII ITOJIYyISHO IS paiioHa BO3meli-
CTBHSI BBIOPOCOB 3aBOJIA 10 IIPOM3BOACTBY (DOCHOPHBIX
yoob6penuii (I Toiinuui, [epmanus) |5, 6]. OgHako
IJINTSILHOCTD YACPXAaHUS B TOYBAX SMUTHUPYEMBIX
STHUM IIPEAIIPUSITAECM IIOJUIFOTAHTOB HECOIIOCTABUMO
MaJia I10 CPaBHEHMIO ¢ METaJlJIaMHM, ITIOCTYITaIOIINMU
OT BBIOPOCOB METaJUTypPTUUCCKIX 3aBONOB.

CTpyKTypa TaKCcOleHa NAyKO0OPa3HBIX

B ommmume ot nMHaMIYeCKOi TUIOTHOCTU M BUIO-
BOTO OOTraTCTBa M3MEHEHUSI B CTPYKTYPE TaKCOICHA
MayKooOpa3HBIX MOXHO TPaKTOBAaTh KaK IMPU3HAKK
BOCCTAaHOBJICHMS. B ompeneneHHO cTenIeHN 3TO Me-
€T OTHOIIICHNE K YMEHBIICHHUIO TUCTAHIINY MEXIY
UMITAKTHBIM ¥ (DOHOBBIM YYaCTKaMH1 BO BTOPOM Iie-
puoje 1o CpaBHEHUIO C TIEPBBIM (CM. Tabi. 3), 9TO
C OCTOPOKHOCTBIO MOXKHO MHTEPIPETUPOBATh KakK
HEKOTOPOE HUBEIMPOBAHNE PA3TNINI MEXKIY HUMMU.
OpnHako 0OoJiee ITOKa3aTeIbHA TMHAMUKA OOVUIIMS MH-
JUKATOPHBIX TPYIIIL.

B nepBy10 ouepensb 3To KacaeTcsl YeTKO BBIPaKeH-
HOIi CMEHBI BUIIOB B COCTaBe JOMUHAHTOB, B YaCTHOCTHU
WIMHA(UUIA3ALIIO» KOMILIEKCa — 3aMeIleHIE BUIA-
mu cemelictBa Linyphiidae BunoB cemeliictBa Lycosidae.
Panee mna paitona CYM3a ObI10 yCTaHOBJIEHO, UTO
C YBeJIMUCHUEM 3arpsI3HEHMSI BO3pacTaeT IOJIsT OXOT-

DKOJIOI'ui
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HUKOB cemercTB Lycosidae m Gnaphosidae [43, 45].
HomuHupoBaHue ceM. Lycosidae Ha cuibHO 3arpsi3-
HEHHO TepPUTOPUM OTMEUEHO U B OKPECTHOCTSIX MEJI-
HO-HUKeNeBOro KoMOuHara B I. XapbsiBaiTe [71], Torga
Kak npeobnanaHue cem. Linyphiidae paccmaTtpuBaoT
KaK UHAUKATOP HEeHapYLIEHHOCTU TeppuTopuu [72].

IIpencraBurenu cemeiict Lycosidae 1 Gnaphosidae
MPEOIIOYNTAIOT OTKPHIThIE MECTOOOUTAHUS: MX JOJIC-
BO€ yJacTHE B OMOTOIIAX C JIyTOBOM PaCTUTEIEHOCTHIO
3HAYUTEIBHO BHINIE, YeM B JIeCHBIX OMoToTax [54,
55]. UMeHHO U3MEeHEeHUEM PaCTUTEIbHOCTHU paHee
OOBSICHSUIU CIIEU(MDUIHYIO CTPYKTYPY KOMILJIEKCa
MayKooOpa3HBIX Ha 3aTPsSI3HEHHBIX yyacTKax [45, 71].
Bri3BaHHOE 3arpsi3HeHUEM yTHETEHHUE IPEBECHOTO
U TPaBSHO-KYCTApHUYKOBOT'O SIPYCOB HEUTPaIBHO WIIN
Jaxe OJIarOIpPHUSITHO IJISI ITayKOB-OXOTHUKOB, HO He-
TaTUBHO BJIMSIET HA TCHETHUKOB, 3a9aCTYIO CTPOSIIIINX
CBOM JIOBUME CETU CPEIN PACTUTESIHHOCTH.

TeopeTnyecky IPUINHON OTIMCAHHON « TMHU(DIH -
IU3ALH» MOTJIO ObI OBITh BOCCTAHOBJICHHE PACTUTEIb-
HOTO TIIOKPOBA IIOCJIe COKpaIleHUsT BEIOpocoB. OmHaKO
1o coctossHMIO Ha 2013 I. JIecHAsI paCTUTEILHOCTD
B 30HE CIUIbHOTO 3arpsisHeHuss CYM3a ocraBanach
B YTHETEHHOM COCTOSIHUM, UTO CBSI3aHO C COXpaHe-
HIEM BBICOKOI TOKCUIHOCTH IMOYBHI ¥ 3HAYUTEIHHOMN
MOIIHOCTH JIECCHOM TTOACTUJIKH, a TAKXKE OTCYTCTBUEM
JTOCTATOYHOTO KOJIM4YecTBa auactiop [27—29]. Hamm
M3MEPEHUS IPOSKTUBHOTO ITOKPBITHS TPABSIHUCTO-KY-
CTapHUYKOBOTO SIpyca 1 KPOH APEBOCTOSI TAKXKE CBH -
IETEIbCTBYIOT 00 OTCYTCTBMU BOCCTAHOBIICHUS (CM.
paznen “Martepurai 1 MeTOnbl ). YIUTHIBasI 3TO, OCTa-
€TCSI OTKPBITHIM BOIIPOC O MEXaHM3MAaX 00CYKIaeMbIX
W3MEHEHMI1 B COOTHOIIEHNH (DYHKIIMOHAIBHBIX 1 TaK-
COHOMMYECKMX TPYIII IIayKOOOpPa3HBIX.

IToMumMoO «JIMHUGDUUAUBALUN», 3ACTYKUBAIOT
BHUMAaHUS U IpYyrye MPU3HAKW BOCCTAHOBJICHUS.
K HUM MOXHO OTHECTH MOSIBJICHHE Ha UMITAKTHOM
yuactke B 2018 r. mayka C. clarus, paHee BCTpeUaB-
IIIETOCSI TOJIBKO Ha He3arpsI3HEHHBIX TEPPUTOPUSIX
(HeonyonukoBaHHbIe naHHBIe M.I1. 3o/oTapesa).
Kpome Toro, BaxkHO BBICOKOE 00MJIME BOIM3HU 3aBOA
B 2018 1. ceHoKOocHa L. ephippiatus — TAIIAYIHO GO-
HOBOTO BHIa, a TaK:Ke ACCITUKPATHOE YBEIMUCHIE
Ha UMIIAKTHOM Y9aCTKe OOWIINSI CEHOKOCIIEB B I1IEJIOM,
IIpUYeM IToC/IeIHee KacaeTcsl He TOJIBKO B3POCIIBIX,
HO U IOBEHWJIBHBIX 0c00eit (cM. TaOII. 2).

IToapoGHOoe 00cyXKaeHUe TIPUYNH pa3Iuduii B pe-
AKIINM TTAyKOB ¥ CEHOKOCIIEB Ha 3aTPsI3HEHNE BBIXOIUT
3a paMKH Hateil paboTel. OTMETHM, 9TO OHU MOTYT
OBITH CBSI3aHbI C 0COOEHHOCTSIMU OMOJIOTUM 3TUX TPYIIL.
B omyimame oT mmaykoB Y CEHOKOCIIEB TTUIIIEBapeHNE
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He TIOJTHOCTBIO BHEIITHeE | 73], TTO3TOMY BMeECTe ¢ TTUIIIEH
OHM MOTYT ITOIJIOIIATh COAepXKAIIKe ITOTEHIIMAIbHO
TOKCUYHBIE METaJIJIbl YaCTUIILI ITOUYBEL. KpoMme Toro,
CCHOKOCIIBI ICIAI0T KJIaIK1 HETIOCPEICTBEHHO B IIOYBY
W TIONCTUIIKY [73], THe stifiia MeHee 3aIuIeHBI OT Jaeii-
CTBUSI HEOJIaroNpUSITHBIX (DAKTOPOB (HATIpUMED, UCCY-
IICHNST) TT0 CPAaBHEHMUIO C KJIAAKAMU ayKOB, KOTOPHIE
OKPY:KeHBI KOKOHOM U HE COITPUKACAIOTCS C CyOCTpaToM
JaXke y OCEIJIbIX BUIOB. YBEIMUEHNE OOMIIIS CEHOKOC-
1IeB Ha UMIIAKTHOM y4acTKe MOXKET CBUIETEILCTBOBATh
00 yJIy4lleHUM JIJIs1 HUX YCJIOBUIA OOMTaHUSL.

CrpyKTypa TaKCOLeHA JKyKeJIHIL

B otninuue oT maykooOpa3HbIX Aj1s8 KOMILIeKca
SKYKEIUL OTCYTCTBYIOT IIPU3HAKU BOCCTAHOBJICHUS
HE TOJILKO IO MHTETPaJIbHBIM IapamMeTpam (ob1iee
obuIre ¥ pa3HooOpasue), HO U IO CTPYKTYPHbIM.
O craXkuBaHUU pa3In4Uil peub He UAET: IUCTAHIIUS
MEXIy KOMILIeKCaMU (POHOBOTO Y MIMITAKTHOTO y4acT-
KOB He TOJILKO He yMeHbImmaach K 2018 T. mo cpaBHe-
Huto ¢ 2005 1., HO Jaxe yBeaIudmiIach (cM. Taor. 3).

Panee B ntutepaTtype ObLT onrcaH (peHOMEH YBeJIM -
YEeHUSI CPEAHETO IJII COOOIIIECTBAa pa3Mepa XUIITHBIX
JKYXKEJTUIL B XOIe MOCTTEXHOTeHHOM cyKleccHu [6].
I1o aHamornu ¢ 3TUM MOXKHO OBLIO OXMAATH ITOSIBIIC-
HUSI KPYITHBIX BUIOB HA UMIIAKTHOM YJaCTKe IT0C/Ie
COKpaIlleHUsI BEIOpOCOB, TeM 00JIee ¢ yIeTOM BOCCTa-
HOBJICHMSI ITTOYBEHHOI MaKpoQayHbI, B YaCTHOCTH ITPO-
nBkeHnst ommke K CYM3 noxneBsix uepseit [31, 39,
40], COCTaBIISIIOIINX CYIIECTBEHHYIO JOJIIO B PalIIOHE
KPYIHBIX Xykennll [74]. OmHaKko MBI He OOHAPYKVIITN
MIpearoaaracMbIX U3MEHEHMI B pa3MEPHOI1 CTPYKType
Ha MMIIAaKTHOM y4JacTke. bosee Toro, pasmraus Mexmy
Y4aCTKaMM B OOMJINY KPYITHBIX XKy>KEJIULI TaXKe YCHIIH-
JIMCh M3-32 eT0 YBeImIeHNs Ha (DOHOBOM yJacTke B 2018 T.

Bo3MO0XHO, OTCYTCTBIE KPYITHBIX JKYKEJIUII HA M-
MMAaKTHOM y4YacTKe CBSI3aHO HE TOJIBKO C HeIOCTaTOU-
HBIM OOMJIMEM XKePTB, HO U C X MaJIOi JOCTYITHOCTEIO.
YepBu MOTYT OOMTATh 3I€Ch B THUIOIINX CTBOJIAX Ba-
JIEXKHBIX IePEeBbEB U IO HUMU, IPUIEM B OCHOB-
HOM B ITOMMeEHHEBIX 61oTorax [32]. O6nnne npyrux
0ECIT03BOHOYHBIX, KOTOPhIE MOTYT OBITh MUIIEBEIMU
00BEeKTaMU KPYITHBIX XKYKEJINII, 30eCh IO-TIPEXKHEMY
3HAYNTEIHPHO HITKE, YeM Ha (poHoBOM ydacTtke [31, 75].

[Tocne coxpatieHUsI BEIOPOCOB TaKCOLICH JKYKEJIHII
Ha UMITAKTHOM YYaCTKe COXPaHWJI BEISIBIICHHBIC paHee
YepThl, TAIIMYHBIC IJISI 3aTPSI3BHEHHBIX TEPPUTOPUIA.
[ToMrMO yKa3aHHOTO BHIIIE MPAKTUIECKU IOJHOTO
OTCYTCTBHSI BUIOB C KPYITHBIMU 0COOSIMMU [44], K HUM
MOKHO OTHECTHU CHIDKCHHOE 00mIre 300(haroB 1 cO-
OTBETCTBEHHO IOBHIIIICHHOE 00MIie MUKcoputoda-

TOB [41, 42]. XOoTS MOXXHO OTMETHUTH HEKOTOPHIE TTOJIO-
KUTEJIbHbIC TCHASHIINY B U3MEHEHUH COOTHOIICHUS
(bYHKIIMOHAJIBHBIX TPYIIIT JKYKEJIMII HA UMIIAKTHOM
yuactke B 2018 1. mo cpaBHeHUIO ¢ 2005 T. (YMEHbIIIe-
HUE J0JU MUKCO(MUTO(HAroB U BLICOKOMOOUIBHBIX
BHUIIOB), X MacIITad HECOITOCTaBMO MaJI IT0 CpaBHe-
HUIO C TIEPECTPOMKAMU B KOMILIEKCE IMayKOOOpa3HBIX.

3AKJIIIOYEHUE

VBenuueHus: 00U TTayKOOOpa3HbBIX U XKYKETULL
BOM3u CpenHeypaaIbCKOro MeIeIIaBUJILHOTO 3aBoAa
yepe3 § JIeT IOCJIe IIOYTHU IOJIHOTO MPeKpallleHHS eTO
BBIOpPOCOB He 0OHapykeHo. B 2018 . oTMeueHO cHU-
JKeHME TMHAMMYECKOI INIOTHOCTU pacCMaTpHUBaeMBbIX
rpytI 1o cpaBHeHMIO ¢ 2005 T., MprdeM nmapauieIbHO
Ha 000MX yyacTKax — UMIAKTHOM U (poHOBOM. Mcxo-
IS 3 TAKOTO Mapajuie/ii3Ma MOXHO 3aKJIIOYUTh, YTO
CHITXKEeHIE 00YCITOBWIN HU3KME TemmepaTypsl 2018 1.
K coxanenuio, HermpeomoIMMble OrpaHMYCHUSI METOIA
MOYBEHHBIX JIOBYIIEK, COBOKYITHO OLICHMBAIOIIETO
YHMCIIEHHOCTD YWICHUCTOHOTHX U UX ITOABMKHOCTb,
HampsIMYyIO 3aBUCSIIYIO OT TeMIIepaTyphl, TPEOYIOT
3HAYUTEIbHOTO OOIBIIET0 BpeMEeHM HAOJIONCHUIA,
YTOOBI MOXXHO ObLIO OTJIMYUTH BOCCTAHOBJIEHUE 00U~
JINSI OT OOYCIIOBJICHHBIX ITOTOm0# (piryKTyamuii. OTo
3aCTaBJISIET OCTOPOXKHO OTHOCUTHCS K MCITONh30BAHUIO
ITMHAMWYECKOM IIOTHOCTH IIPpH aHAJN3€ BOCCTAHO-
BUTEJIHHBIX IIPOLIECCOB B KOMILIEKCAX TePIIETOOMOH-
ToB. boiee mHMOPMATUBHEI CTPYKTYypHBIE ITOKA3aTe-
JI — U3MEHEHME COOTHOIICHUS SKOJIOTUIECKIX TPYIIIT
M TIOSIBJICHUE paHee MCUYE3HYBIINX MHANKATOPHBIX
TaKCOHOB. OKa3aJI0Ch, YTO BHIBOABI O BOCCTAHOBJIC-
HUM CTPYKTYPHI KOMILJIEKCOB Pa3IN4aIniCh IJIs IBYyX
PacCMOTPEHHBIX TPYIIIL.

TakcoleH XXyXeIHII TMITAKTHOTO YIaCTKA COXPaHII
YepThl, XapaKTePHBIC IJISI 3aTPSI3HEHHBIX TEPPUTO-
puii,— CHIDKeHHOE 00mIne 300(haroB 1 OTCYTCTBUE
BUIIOB C KPYITHBIMU OCOOSIMM, 2 COOTHOIIIEHHE KOJI0-
TUYECKMX TPYIII MaJIO Pa3Indanoch MEXIY IIEpUOIOM
BBICOKMX U CHIZKEHHBIX BBIOpOCOB. [103TOMY MOXHO
3aKJII0YMTh, UYTO IS KOMIUIEKCA XKYKeJIUI IIPU3HAKA
MOCTTEXHOT€HHOI'O BOCCTAHOBJICHUSI ITOKA HE BHI-
pakeHbI. DTOT BBIBOJ COTIACYETCSI C OTCYTCTBUEM
CYILIECTBEHHOTO YIYYIIICHHS COCTOSHUS IPEBECHOTO
U TPaBSHO-KyCTApHUIKOBOTO SIPYCOB BOJIM3M 3aBOAA.

B mpoTHBOITOIOXHOCTD XKyKEeIUIlaM CTPYKTypa
KOMILIEKCa ITayKoOOpa3HbIX UMITAKTHOI'O y4acTKa
MpeTepIiesia CYUIbHBIC N3MEHEHUS ITOCIe CHIDKCHMS
BBEIOpOCOB. YacTh N3 HUX — «JIMHUPUUAN3AIIIIO»
MIOBBIIICHUE OOMJINSI CEHOKOCILIEB, OSIBJICHNE BUIOB,
paHee XapaKTepPHBIX TOJILKO IS He3arpsi3HEHHBIX
TEPPUTOPUIA, — MOKHO TPAKTOBATh KaK Ha4ajio BOCCTa-
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HOBUTENBHBIX Mpo1ieccoB. OO 3TOM Ke CBUIETEILCTBY-
€T M HEKOTOPOE CIMIaXKUBAaHKUE Pa3INInii B CTPYKTYpe
KOMILIEKCA MEXITY MMITAKTHBIM ¥ (POHOBBIM Y4acT-
KaM# BO BTOPOM IIEpHOE IO CPaBHEHUIO C TIEPBBIM.
HanpHeiimee IIpogoKeHNe MOHUTOPUHTA MOXKET
MMOATBEPAUTH WJIN OIIPOBEPIHYThH CIIPABEIINBOCTD
TaKO MHTEPIIPETALINH.
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ASSEMBILAGES OF GROUND-DWELLING ARACHNIDS
AND CARABIDS IN METAL-POLLUTED FORESTS:

FROM THE MIDDLE URAL COPPER SMELTER?
E. A. Belskaya“, A. N. Sozontov’, M. P. Zolotarev’, E. L. Vorobeichik* *

“ Institute of Plant and Animal Ecology, Ural Branch, Russian Academy of Sciences,
Russia 620144 Yekaterinburg

* e-mail: ev@ipae.uran.ru

Abstract — Information on the natural recovery of ground-dwelling invertebrate communities following reductions
in industrial pollution is fragmentary. Assemblages of epigeic arachnids (spiders and harvestmen) and ground beetles in
the southern taiga spruce-fir forests were analyzed in two areas — one background and the other polluted by long-term
emissions from the Middle Ural Copper Smelter. Two periods were compared: relatively high emissions (2005) and
almost cessed emissions starting from 2010 (2018). We tested the hypothesis that differences between the areas decreased
by the second period compared to the first. We assessed total activity density, species richness, taxocene structure, and
the abundance of groups identified based on ecological traits (body size, preferences for moisture level, stratum and
habitat type, hunting strategy for arachnids, and mobility and feeding preferences for ground beetles). The hypothesis
was not confirmed: differences between the areas persisted in total abundance, species richness, and taxocene structure.
Some signs of recovery were observed in the arachnid assemblages: a shift towards “linifidization” (i.e., replacement of
species from the family Lycosidae with species from the family Linyphiidae), an increase in harvestmen abundance, and
the appearance of species previously recorded only in background forests. However, such signs were absent for ground
beetles: taxocene features of contaminated areas remained intact, including an increased percentage of mixophytophages
and the absence of species with large individuals.

Keywords: Aranei, Opiliones, Carabidae, herpetobiont arthropods, Middle Urals, southern taiga, industrial pollution,
heavy metals, natural recovery, abundance, activity density, diversity, community structure, ecological traits of species
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