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PEAKIIMA TTOYBEHHOH ME30®AVHDBI
HA BBIBPOCKI CPEIHEVPAJILCKOT'O
MEIEIJIABUJIBHOTO KOMEWHATA

E. JI. Bopobeitunx', A. H. Epmakos', M. E. I'peGenunxon’,
E. B. T'ooanora?, A. B. Kysuenon', IL T. ITuurynus'

'HHCTHTYT JkoOnmoruM pacrenitit u mupoTHEXx YpO PAH, Exarepuubypr, Poccus
- *0MckMit rocynapeTEeHHEIR mearoruseckuii yuuBepcHTeT, Poccus

Beenenue. Biusnue XHMHHUECKOTO 3arpASHEHUS HA pa3HBIE

KOMIIOHEHTH! NPHPOMHBIX 3KOCKCTEM aKTHBHO M JABHO H3ydacT-
ci. Onpeltenennoe MecTo B 3THX paboTax 3aHUMAIOT MCCIIE0-
BaHMA KPYNHBIX ITOYBCHHBIX OECIO3BOHOYHEIX (CM. 0030pkL:
Xoteko W ap., 1982; Kpusonyuxuii, 1994, Bengtsson, Tranvik,
1989; Tyler et al., 1989; Rusek, Marshall, 2000). YuursiBasg ux
BaXHYI0 pOolib B OHOJIOTHYECKOM KpPYrOBOPOTE M obeclicueHUM
YCTOHYHBOrO dynxuuoHuposanus noussl (CTpuranosa, 1980),
YUYCHBIC HEOOHOKPATHO BBICKA3BIBANIH MPEIOKCHUA 00 HCIIONE-
30BAHHM AAHWHOH IPYNIEI B 3KOJNOTHYecKoM koHTpone (KpHueo-
nyuxuit, 1994). Teppuropun, moxBepKeHHBIE BEIGpocaM KpyIl-
HBIX NPOMBINUICHHBIX OPEUPHATHH («HMOAKTHHIE PETHOHBI»),—
YAOOHBIE MOZENbHBIE OOBEKTL! JUIS AHANM3a 3aKOHOMEPHOCTEl
PeakuMM OHOTHL Ha TOKCHYECKyl0 Harpysky (Bopobeiiunk,
2004). B 1989—1991 rT. B ofHOM M3 TAKHX pPallOHOB —- BO3IIE
CpenHeypalbCcKkoro MeAeNIaBUIBHOIO 3aBOAa (CYM3), xpyn-
HEHLIEr0 NpPennpHATHS Ypana,— 6blta HcclaeIoBaHA TpaHchop-
MalMs HaceneHHUs MOYBeHHOH Mesodaynsl (Bopobeituuk, 1995a;
1998; BopoGeiiuux u ap., 1994). TIpeacrarnsano MHTEpeC Mpocie-
AWTEH, HACKONEKO BOCIIPOM3BONMMEI BBISABJICHHBIC 3aKOHOMEPHO-
crit. Hdns sroro depes 15 ner (3 2004 r.) mpakTHYECKM HA TEX Ke
IPOGHBIX MIOINAAAX NPOBEIM MOBTOPHBIC NOYBEHHO-300]I0IHIEC-

KHE PabOTHl, MpeaBapUTenbHbIe PE3YILTATH KOTOPEIX M3TOXKEHEI
B JaHHOIH cratse.

© Bopobeitunk E. JI., Epmakor A. H., l"peﬁennmcos M. E., Tonoeaucea E. B.,
Kyaneuos A. B., Iumynnu T1. T, 2007
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Paiion uccienopaunii, CYM3 pacnonoxeH Ha oxpauHe Pesnbi
(Ceepmiosckas 001n.). OCHOBHBIE HHTDEIMEHTH BHOpOCOB —
SO, ¥ nonumeramIHyeckas IBUIG, B KoTopoii npeobnanawt Cu,
Pb, Cd, Zn, As. Muoronetnee (¢ 1940 r.) 3arpasHeHHE THKCIIbI-
MM MCTALIAMH B COYETAaHHH C IOCTYIUIEHWEM KHCIOTHEIX arcH-
TOB OKa3ano CWIbHOE BO3JAciHCTBHE, NMpHBEAlICC B KOHEYHOM
MTOTe K IOYTH MMONHOH NCrpagallid JIECHBIX 3KOCHCTEM BO3IEC
3aBofia. XapaKrep TEXHOTEHHOTO BO3AEHCTBMA M TpaHcdopMa-
LIMH 3KOCHCTEM B 3TOM paiioHe MmoapobHo ommcaH paxee (Bopo-
Heitunk u Ap., 1994; Kaiiroponosa, Bopobeiiauk, 1996). IIpo6-
Hble rurowam pasMepoM 10 x 10 M (Beero 17) 3anoxensl Bv €Jb-
HUKAaX-MUXTAPHHKAX Pa3HBIX PACTHTENLHBIX AaccoLMalui Ha
CEphIX JIECHBIX MOYBAX B YETHIPEX BBHIJENEHHBIX PAHCE IO CTeme-
HH TIOpaXXEHUS PacTUTEILHOTO H TOUBEHHOTO INOKPOBA 30HAX
Harpyskd — ¢oHoBoit (20—30 kM k 3amamy oT 3aBoad, 5 mio-
mwanei), 6ydepuoii 1 (7 kM, 2 nnomanw), bydepHoii 2 (4—6 KM,
5 mromanei) ¥ umnaktHo#t (13 kM, 5 mromanei).

Marepran # mMeroiuxa. [TouBeHHEIX GeclO3BOHOYHBIX (pa3-
MepHas rpynna «MesotayHa») YUHTHIBAJIH B MIONE ~— @BLYCTE
2004 r. ¢ MoMoIlbl0 pyd4HOH BHIOOPKH H3 ITOYBEHHEIX MOHOJIH-
toB. Ilnowans npobsl 6euma pasHa 1/25 M? (20 x 20 cM); raybuna
packonox cocrasisna 20—30 cM (B 3aBHCHMOCTH OT 'I‘J'Iy6PIHE>I
BCTPEYAEMOCTH XUBOTHHIX). Bce olleHKM MIOTHOCTH B HaNbHEH-
ujeM TepecyMTaHbl Ha 1 M7, Jins aHamH3a BEPTHUKAIBLHOTO pac-
IpeielleHHs Kaxylo Npoby npH othope AeAWIH Ha JBa Clod —
MOJACTHIKY W NO4YBY; CIOM aHAJIH3MPOBAIlM OTAenbHO. Pasbop
1po6 OCYILECTBIISIM HeMOCPEICTBEHHO Ha MECTE HNH, B OONBIIHH-
CTBe ciy4ace, B NabOpPaTOPHEIX YCIOBMSX, KyJa IOYBEHHEIE
MOHOJIUTHI JAOCTABIBUIM B NONMHMITHICHOBBIX NakeTax. Ha kawxnoi
npobHoil mwiomwasd 6suto oTobpano 10 no4YBEHHBIX MOHONIHTOB,
pa3MelleHHBIX ciy4aiiHo. O6mmi 06seM MaTeprana — 170 npo(}
H.OKOJIO 9 THIC. HOYBEHHBIX 0ecno3BOHOYHEIX. [JOXKICBEIX YepBei
rocae OYMIIEHHS OT MOYBh! (PHKCHPOBAIH 4 %0-HBEIM pacTBOPOM
¢dopmanpacryna ¢ no0aBICHHEM IMUIEPHHA; MPOYHX OECIo3Bo-
HouHBIX OGukcupoBann B 70 %-Hom cnupre. OnpelclcHHe
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OCCIIO3BOHOYHEIX BENMH B OCHOBHOM N0 CeMelicTBa Io «Ompeze-
AHTEMO OBUTAIONMMX B MOYBE JHYMHOK HACEKOMEIX) (1964);
RoXAeBBIX wepBeiil — 0 Bua no T. C. Ilepens (1979). Kaue-
CTBEHHBIC COOPBI JOXIEBHIX YepBeH NMPOBENEHM TAKKC B HIOJE
2006 r. ' '
Tpoduyeckyio akTHBHOCTH MOuBEHHON GHOTLI CUEHWIH B
asrycte 2006 r. METOAOM MPHMAHOYHBIX TUTRCTHH (Torne, 1990),
KOTODBIH TNO3BONSET HHTErPaIbHO OXAPAKTEPHIOBATH AKTHE-
HOCTL BCCX MOYBCHHBIX canpogaros. OCHOBHBIMH MOTpeGHTe-

JAMM NIPUMAHKH CYHTAIOTCSH JOXKIEBEIC YEepEBH, JHXHTPCUIHI,

KO/1eMboMIbL U noyseHHsIe Kien (Kratz, 1998), BKnax nouysen-
HO# MUKpOGIIOpHI He3HAYHTENEH (Helling et al., 1998). Ilpuman-
Ka — 3TO CcMeCh NOpOUIKA KapOOKCHMETHILELTIONO3E H JIMCTHER
KpanuBel (cooTHomeHHe 7 : 3). 3amonueHuble NpUMAaHKON mmac-
THHB! (12-CaHTHMETPOBBIE HMONOCKH c 16 OTBEPCTHAMU THAMET-
poM 1,5 MM, pacIIoNOXeHHBIMU Yepes Kasasie 5 MM) NOTPyKaiu
B NIOJCTHAKY M TyMYCOBO-AKKYMYISTHBHBIN TOPH3OHT CTPOTO
BCPTHKAIBHO; BPEMsl 3KCIIO3HUMH ~— 15 CyTOK. Tpoduueckyio
AKTHBHOCTL OLICHMBANM 1O CTENECHM NepOPHPOBAHHS OTBEp-
CTHl B IUIACTHHE 110 1IECTHOAINBHOM Imikane — oT 1 (nepdopu-
POBaHO MOIHOCTEIO) A0 () (CoBEpIEHHO He TpoHyTo). Onpeaene-
HHE TPOQHYECKOH AKTHBHOCTH TpOBeNeHO s 45 KPYTOBBIX
TIIOIANOK TI0]] 1IOJIOTOM OT/ENBHBIX IEPEBBER el (1o 15 B dhoHo-
BOH, OydepHoit2 ¥ HMnakTHO 30Hax). Ha KAy NNomaixy
MPUXOAUNIOCE N0 15 MIACTHH, PACIONOKEHHEIX TPYNNAMH 10 3
B IHHMIO H3 5 ToueK depe3 50 cM; obnmii o6beM — 675 IUIacTHH
# 10 800 HHOMBHOYaNBHBIX M3MEpPEHHIL.

Pe3yabraTthl M Mx oGcyxkaenue. Tlousennyio Mesodayny wuc-
CIE/IOBAHHON TEPPUTOPHH CIAraloT NpEACTABUTETH TPEX THIIOB
6ecrio3BOHOYHEIX: KONhYATHIE YepBH, YWICHHCTOHOIHE M MOJLIIOC-
KH (cM. Tabi. 1). Manomernnkostie yepsyu u3 cem. Lumbricidae
1 Enchytracidae Ha ¢oHOBRIX M OydepHEIX TeppuTOpUAX top-
MHPYIOT Anpo HaceneHusn (30—60 % oT obumeit YHCIICHHOCTH),
MAOTHOCTL JOKIEBBIX uepBeH gocturaer 400 sk3./m? (a ¢ yue-
TOM KOKOHOB —- 1 400 3k3./M?), suxutpenn — 255 sk3./m2. UYie-
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HHUCTOHOTHE IPEJCTABIEHBI NayKooOpa3HbHIMH, MHOTOHOXKaMHU
U HACCKOMBbIMH. M3 NepBBIX 3HAUMMYIO POJIbE HTPAIOT CEHOKOCIIBI
u mayxu (TIaBHBIM oGpa3oM ceM. Linyphiidae), minoTHocTs Ko-
TOPBIX HoCcTHTaeT 350 5k3./M%. MHOTOHOXKM IpeIcTaBleHbl KaK
XHIUHBIMH TryGoHorumu u3 ceM. Lithobiidae (qoMunmpyeT
Monotarsobius curtipes, Koch, 1847) n Geophilidae, Tak u can-
poTpodHEIMH IHIUIONONamMH ceM. Polydesmidae (emuHCTBEH-
Hetd Bun Polyzonium cyathiferum, Mikh., 1981). IlnoTHocTs
MHOTOHOXEK BappUPYeT B IIMPOKHX IpeleNaX M AOCTHraeT
MaKCHMAJIBHEIX 3HAa4YeHWH Ha (QOHOBHIX M OydepHBIX y4acTKax:
242,5 sx3./M?* — mna nurobuun, 62,5 3x3./M? — reoduiun,
55 3k3./M* — gumnonon. HacekoMmble — camas pasioobpasHas
rpyniia B NOYBCHHOH Me3o¢ayHe, BKIOYAKINAT THYMHOYHEBIE H
HMaTrvMHIBHBIE CTAMHU IpeacraBuTencii 9 orpagos. Bonee 95 %
YHCIEHHOCTH HACCKOMBIX COCTABIIAIOT ABYKDbUIBIE, XECTKOKPLI-
Jble, MEPEHOHYATOKPBUIBIE H PABHOKDBLUIBIE.

B ToKcHYeckoM rpajHeHTe HAGNIONACTCA 3HAYMTENLHOE (HA
NOPASOK BEIHMYHMHBI) YMEHBIICHHC OOILEro oOWINg IOYBCHHOI
Mesodaynel (cMm. Tabn. 1, 2). MoxHo BBUIEIHTE TPHU THIA peax-
HHH HA TOKCHYECKYIO HATPy3Ky: MOJHOE HCUEIHOBCHHE, CHIDKE-
HHe OOMNIHSA H OTHOCHTENBHOC NOCTOSHCTBO o6MnMs. IlepBErit
THII PEAaKUUH JEMOHCTPHPYIOT AOXKAECBBIE HEPBH, SHXHTPEHIBI
H MOJUIIOCKH, OTCYTCTBYIOIUME HAa HMIIAKTHON TeppHTOpHH.
Bropoit — ry6oHorne M JBYMapHOHOTME MHOTOHOXKH, NMayKo-
o0pasHEle, NMYHHKH JBYKPBUIBIX, CTAGHIMHHJ, MATKOTENOK,
JONroHOCHKOB. TpeTHH TUIl MpUCYIH NHYHHKAM IUENKYHOB, JH-
croenoB, xykaM ceM. Cryptophagidae, coxpausionmmM, a B page
CIy4acB, TIPH CHALHOM 3arps3HEHHH, Ha’Ke YBCIMUHBAIOLUM
CBOIO YHCIICHHOCTD. 3aKIIOYMEHHE OTHOCHTENIBHO APYIHX CPYIII
CACNATh 3ATPYAHUTENBHO M3-33 UX HHU3KOH YHCIECHHOCTH BO BCEX
30Hax Harpysk. CXofuble TEeHISHUMH I1s JaHHOro paiioHa
OBLTM 3apeTHCTPHpPOBaHBl Hamu panee (BopoGeitaux, 1995a;
1998; Bopobeitunk u ap., 1994), a Taxke B OTHOWEHHA psAja
TPYRI UIA APYTHX paiioHOB — JAHYHHOK 1menkyHoB (Hekpaco-
Ba, 1993; Cepemok, 2004), aoxmessix uepneli, >HXHTpeHn,
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MHoroHoXekK (CremanoB u Ap., 1991; Hekpacora, 1993; Esnokn-
MoBa ¥ ap., 2002).

HAnddepenunpopannan peakis pasHBIX I'PYIN Ha 3arpsasHe-
HHE HMEET CNEACTBHEM 3aKOHOMEPHYIO TpaHCGOPMALMIO TpO-
¢uueckoit cTpykTypsl (cM. puc. 1, Tabn. 2). IIpu Bcell yCIOBHO-
CTH OTHECEHHSA KOHKPETHOTO TAKCOHA HAABHIOBOTO paHIa K TOMH
WIH HHOH TpodHYecKoil rpylne MOXHO OTMETHTh CIeNyIOLiee.

100 B npousue

90 7 8 300daru

80 7 duroparn
,\° 70 — % ® canpodurodarn
§ 60 O canpodaru
50

40 1

30 7

20 1

10

] T r ¥ 1

@Pouopas bBydepnas! bBydeprax2 HummakTHas

Puc. 1. TpodaTeckas CTpyKTypa HaCeNeHHUA NMOYBeHHOH MesodayHbl B pasHBIX
30HaX TOKCHYECKOH HAarpy3xd

Ha ¢oHoBO# Tepputopus moMuampyror canpodaru (40—50 %
oT obuel 4KHCIeHHOCTH), canpotpurodary cocrarnaior 3—20 %,
dutrodparn — 6—7 %, 3oodarn — 19—44 %. C pocrom 3arpsas-
HEHHS NMPOMCXOIUT YMEHBIICHHE HOJH campodaroe H canpodu-
TOo(aroB N0 HX IOYTH IXOAHOrO BHHTAJIEHHA B HMMIIAKTHOH 30He
(or 0 1o 8 %). B nHaubonee 3arps3HEHHBIX YYACTKAX HMIIAKTHOH
3OHBI HAacelleHHE IPEACTABICHO TONBKO ¢uTodaramu (20—40 %)
M 300¢aramn (43—67 %). AHaJIOTHYHBIE H3MEHEHHA TpOodHIeC-
KOH CTPYKTYpPBI OBLIH OTMEYeHBI NpyTMMH aBropame (Pa6uHuH
a gp., 1988; Ennarsenckuii, ®unarosa, 1988; Hekxpacona, 1993;
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ErpoxuMoBa H 1p., 2002). CHuxende aonu canporpodHEIX opra-
HH3MOB (campodaros u canpodurodarop) H ysenuueHne OHo-
Tpoduex (purodaros B 300(aros) JOTHYHO CBA3ATH C Pa3HBIM
COIACPXAHHEM TOKCUKAHTOB B MX IHIIEBBIX cybcTpaTax (B pac-
THTEJLHOM ONAAe H ACTPHTE OHO CYLIECTBEHHO BHIINE IO CPaB-
HEHMIO ¢ XHBBHIMH OpPraHH3IMaMK), a Takxke ¢ pasHoil addexTHs-
HOCTBIO MOTpeOlleHMs WHMImM, KOTOpas HMKe Yy campodaros
(Crpuranosa, 1980). BepoaTHO, MMEHHO OOmBINAA BENMYMHA
BXOJ4 B OPraHH3M TOKCHKAHTOB y calpoTpodoB H MEHBIIAA
CIUTACTHYHOCTE» HX TPOPHKH OOYCHOBIMBAIOT HX 3MHMHHALIMIO
npH TOKcHYeckoii Harpyske. CTONb CyINEeCTBEHHBIE H3MEHEHHSA B
Tpoduyeckol CTPYKType HaceleHHd BEAYT K 3AMEANICHHIO Kpy-
TOBOPOTA BellleCTBa Ha CTAagMH JAeCTPYKUHMH OPraHHKH, KOTO-
poe HaOmojaeTcs Ha HMIAKTHOH Tepputopud (Bopobeiuuk,
19956; 2003). '

IIpu npuOIIKEHAN K HCTOYHHKY BEIOPOCOB MEHSETCA Xapak-
Tep BEPTHKAJNLHOTO paciipefiellcHus HaceneHus (cM. puc. 2). Ha ¢o-
HOBOH TeppuTOpHH OKOJIO 40 % 6ecrio3BOHOYHBLIX COCPENOTOYCHO
B noyse. [IpH pocTe 3arpA3HEHHs IS OCHOBHEIX IPyNn Mesoda-
VHE (KpOME 3HXMTPEM, T€OPWIHA H JHHIMHOK JOJNIOHOCHKOB)
IPOCIEKHBACTCA YeTKas 3aKOHOMEPHOCTh — Tiepepacrpenene-
HHE NJOTHOCTH B MTONCTHIKY, B KOTOpOH Ha MMIIaKTHOI TeppH-
TOPHH COCPEZOTOYEHO OKONO 90 % »MBOTHBIX. [N OTAENBHBIX
Ipynn pasHuna eute 6ojiee KOHTpacTHaA. Tak, MTMYMHKH IIeTKy-
HOB B (OHOBOIH 30HC BCTPEYAIOTCH IIOYTH HCKIIOUMTEILHO B
noyse (oxono 80 % wucnenHoCcTH), TOrJa KaK HAa HMMIIAKTHBIX
TeppuTopuax 70—80 % ocolell 3aperHCTPHPOBAHO B NOACTHII-
Ke. BepOATHBIM OOBACHEHHEM 3TOT0 MOXKET OBITH H3MEHEHHE
BOHO-BO3AYITHEIX CBOifcTs mousnt (Kaiiropomosa, Bopo6eitunk,
1996), 4TO IpH BBICOKOH TOKCHYHOCTH Jc¢NaeT HEBO3MOXKHBIM
oburaHHe B Hell NOYBEHHBIX >KMBOTHEIX. JInA xuiHeIX dopm
IOTIOMHHTENBEBIM (aKTOPOM BEICTYIIAET COCPENOTOYEHHE B IOJ-
CTHJIKE HX XEPTB — KaK cpenM IeoOHOHTOB, Tak M oOHTaTenei
npyrux sipycoB. OOHapyKeHHas 3aKOHOMEPHOCTE HPOTHBODEUHMT
JAHHBIM DPA7la ABTOPOB, OTMEYABIIHX B YCIHOBHAX 3arpPA3HEHHS
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Jona B noacrunke, %
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Lumbricidae (uepeH) [

Lumbricidae (kokxoHst) E

Enchytracidac E

Lithobiidae

Geophilidae g

Diplopoda

Carabidae,

Staphylinidae,

Cantharidae,

Elateridae,

Curculionidae,

Lepidoptera, l+p

Hymenoptera phytophaga, [+p
Diptera nematocera, /

Diptera brachycera, [/ ‘

Mollusca

Bce rpyinel

El-donoras EAGydepran | Woydepnas 2 [- umnarrras

Puc. 2. Jlona B NOACTHAKE OCHOBHLIX FPYN MOYRCHHOH Me3odayHE B PA3HBIX
30HaX TOKCHuEcKol Harpysku
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TepepacnpeneneHie OPraHN3MOB M3 NOACTHIKH B mousy (Pabu-
HHH H Op., 1988). D70, BepoATHO, OOBACHAETCA TeM, UTO OHH
aHaNIM3MPOBAIH KpaTKOBpeMeHHbIe 3QQeKTH HeHCTBHA TOJIMO-
TaHTOB B YCIOBHAX HAaTYPHOIO 3KCIEPHMEHTA.

H3MeHeHHe BHAOBOTO COCTARa NPOCTEKEHO UL MOJUIIOCKOB
(cM. Tabn. 3) ¥ moxzaeshIx yepbeit (cM. Tabn. 4). Cpenu NOovUBEH-
Hoil MesodayRbl B pajione uccnenopann#i obHapyxeno 11 BHIOB

Tabauya 3
Hons BHEOB MOJUIOCKOB B PA3HBIX 30HAX TOKCHSeckoH warpyixu, %
Bux 30Ha HATPY3KH
Qouopas | Bydepras | | Bydepras 2

Nesovitrea hammonis Strom, 1765 65,0 56,4 33,3
Discus ruderatus Studer, 1820 3.4 11,4 44,4 -
Euconulus fulvus Miiller, 1774 48 i4 222
Cochlicopa sp. 13,6 18,6 —
Vallonia costata Miiller, 1774 7,7 11,4 —
Arion subfuscus Draparnaud, 1805 0,2 0,7 —
Carychium sp. 1,4 — —
Punctum pygmaeum Draparmaud, 1801 2,2 — —
Columella sp. 1,2 — —
Bradybaena fruticum Miiller, 1774 0,3 — —
Vitrina peliucidus Miiller, 1774 0,2 —_ -
Bcero Buios 11 6 3
Beero ak3eMILapos 583 140 18

Hpusmevanue, Ipouepk (—) ozHawaeT OTCYTCTBHME BHIA.

MOJITIOCKOB, BO BCEX 30HaX AOMHHMpYeT Nesovitrea hammonis.
ITo Mepe mpHOIMKEHHMS K UCTOUHHKY BHIOPOCOB IMPOHCXOAUT KaK
CYIIECTBEHHOE CHIDKEHHE YHMCJIEHHOCTH, TAK U COKDAIICHWE BHIO-
Boro Gorarcrea: ¢ 11 sunos B GoHOBOH 30HE JI0 6 BHIOB B 7 KM
OT 34BONA H BCEro 3 BHAOB B 4 KM.

B paiione mccnemoeanuii B 2004 r. obHapyxkeHo & BHIOB
TOXAEBEIX 4epBeii (cM. Tabll. 4), CpeaM KOTOPBIX ABA YPANBCKHX
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Tabruya 4
Hoxa BHROB 0MeBLIX YepBeil B PAIHBIX 30MAX TOKCHYeCKoH HArpy3kn, %

3oHa Harpy3KH
Brx ' @ono- | Bydep- | Bydep--

Bas Had 1 Ha% 2
Perelia diplotetratheca Perel, 1976 833 | 87,1 80,3
Dendrobaena octaedra Savigny, 1826 80 1 80 18.4
Eisenia atlavinyteae Perel et Graphodatsky, 1984 0,9 1,2 —
Octolasion lacteum Orley, 1885 0,2 — —_
Aporrectodea rosea Savigny, 1826 0,7 — —
Perelia tuberosa Svetlov, 1924 6,9 — 1,3
Dendrodrilus rubidus tenuis Eisen, 1874 — 1,2 —
Lumbricus rubelius Hoffmeister, 1843 — 2,5 —
Bcero eunos 6 5 3
Bcero ocobeit 450 163 76

Hpumevanue. TIpouepk (—) O3uauaeT OTCYTCTBHE BHAA.

sHaemuka (Perelia diplotetratheca w P. tuberosa), pacmpocrpa-
HCHHBIH NPEUMYNICCTBCHHO B a3uaTcKoi uactu Poccuu Eisenia
atlavinyteae ¥ 5 Bunos-xocmonomutos (Dendrobaena octaedra,
Aporrectodea rosea, Octolasion lacteum, Dendrodrilus rubidus
u Lumbricus rubellus). K neppoMy Mopdo-3K0I0THIECKOMY THITY,
no T. C. Ilepens (1975) (muratored cliabopaznoKUBIIMMUCS pac-
THTEJBHLIMM OCTATKaMH), OTHOCATCH 5 BHJIOB, NPHHAISKAUINX
K JABYM MOP(PO-IKOIOTHYESCKHM TpYOIaM: TOACTHIOYHBIM
(Dendrobaena octaedra, Dendrodrilus rubidus) 1 moYBeHHO-1I01-
CTHNOYHBIM (Perelia diplotetratheca, Eisenia atlavinyteae nu
Lumbricus  rubellus). Ko Bropomy Mopdo-skonoruueckomy
THIY (MHTAKOTCA OYBEHHBIM NEPErHOEM) MPHHAMICKAT 3 BHOA:
Octolasion lacteum, Perelia tuberosa u Aporrectodea rosea; Bce
OTHOCATCA K BepXHeapycHoll rpynne. Ilpeobnaganme i 6onpuice
pasHooOpa3sue YepBeil, MUTAIOIMXCA PACTHTEIBHBIMH OCTATKAMH
HaJl GOpMaMH, HCIIONB3YIOUIMMH NCTPHUT, a TAKKE OTCYTCTBUE
HOPHHKOB MOXHO OOBACHHTH OTHOCHTENBHO MATOMOIHBIM Y-
MYCOBBIM T'OPH3OHTOM M HATMYHMEM XOPOINO BHIPAXEHHOH MOI-
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CTHAKH Y HCCIENOBAaHHBIX mo4uB. IIpu kauecTBeHHEIX cbopax
yepBeil Ha JIyTaX YBETHYHBAETCA NONA BTOpOro Mopdo-3ko-
JIOTHYECKOTO THNA ¥ NOABIMIOTCA CPeAHEIPYCHbIE (GOPMH
(Aporrectodea caliginosa caliginosa -— Savigny, 1826). Hasec-
THO, YTO HOPHHKHK MOTYT OOWTAaTh JHIIbL B XOPOUIO APEHUPOBAH-
HBIX [I0YBAX ¥ TIO3TOMY C TIPOIBHIKEHHEM HA CEBEp 3aMELIAKOTCH
[MOYBEHHO-TIOACTHAOYHEIMY BHAAMH B NEpPEYBIAKHEHHBIX T10-
ypax TaexHod 30HH (Ilepens, 1979). .

Bo Bcex 3oHax momuHMpyer Perelia diplotetratheca, cocraBnss
oomee 80 % ot Bcex moMOpuuua. Cpenu ocranbHLIX BUIOB 3a-
MeTHa nons Dendrobaena octaedra w Perelia tuberosa. C npu-
ONMKCHHCM K 3aBOLY B NEPBYID OUEPEAs HCUE3AIOT BUALL, MHUTa-
IOIHECS TOYBEHHEIM IeperHoeM (B OydepHOl 30He oOHapyXeH
eIMHCTBEHHEIH 3x3eMIuiap Perelia tuberosa), 4TO MOXET TORO-
pUTE O OCOJIBIIEH YYBCTBUTEIIBHOCTH 4epBell BTOporo Mopodo-
3KOJIOTHYECKOTO THIIA K TOKCHYECKOH Harpyske. B peakiuu nep-
BOTO MOP(O-IKOJIOTHYECKOTO THIIA MOXHO OTMETHTB YBEIHYe-
HHE TOJH MOACTHIOUHBIX BHIOB C IMPHOIMMCHUCM K 3aBOY. 2TO
eme OoJsiee 3aMETHO TIPH aHA/IM3e KadecTBeHHHIX cbopor 2006 r.:
Ha yoaneHuH B 4 KM OT 3aBoja jaoMmunuposan Dendrodrilus
rubidus, oGuTas HCKIIOMHTENBHO B THHIOWIEH JpeBecHHe, cybmo-
MuHaHTOM ORI Dendrobaena octaedra, Taxxe oOHapyXKeHHBIH
NIPEUMYLIECTBEHHO B CTBOJAX pa3laralomuxca JAcpeBbeB (TIpH
KOJMUYECTBEHHBIX VYE€TAX 3TH MECTOHAXOXKICHHUS HE YYUTHIRA-
OTCA). _

H3MeHEHHS YHUCIEHHOCTH, BO3PACTHOTO COCTaBa H BEPTHKATIL-
HOTO pacupeiefieHusl MOMOpHIMY, HOATBEPKIAIOT 3aKOHOMEp-
HOCTH, onucaHHkle paHee (Bopobeduuk, 1995a; 1998). C npu-
HIMKEHHEM K 3aBOAY YHCIEHHOCTH JTOKACBBIX UepBel cHUXKaer-
csl BIUIOTEH JI0 MX IIOJIHOTO HMCYE3HOBEHHs Ha IUIOIAJIKAX, pacio-
noxeHHsIx Ompke 3 kM. Jons Hemonoso3penslx ocobell cocras-
nser okono 80—90 % u He 3aBHUCHT OT PACCTOSHHA AO 3aBOAA.
Takas BO3pacTHas CTPYKTYpa, a TAKKE HAJHYHE KOKOHOB Ha BCEX
IJICHIAZKAX, TAe BCTPEYEHbl UCPBH, CBHOETENBCTBYET - 00 HX
Pa3sMHOXCHHHM Ha CaMOM «NpEfeNe» CBOEro paclpOCTPaHEHHUs,
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T. €. MPH AOCTATOYHO BHICOKOM YPOBHE TOKCHYECKOH HATpY3KH.
Kak u g Beero Hacemenus Me3odbayHsl, JUIM IHOMOPHIMA H9eTKO

NpOoABIACTCA TEHACHUHA HNEPEMEIICHHS B BCPXHHC TOPH30HTHL

HOYBBI M NOACTHIKY HpH NpUOTHMXEHHH K 3aBOAY. JTO CBA32HO
He TONBKO ¢ HMCUE3HOBEHHMEM IpelCTaBRHTeNell BTOporo Mopdo-
9KOJIOTHYECKOT'Q THIA, HO M CO CMEINCHHEM 30HBI AKTHBHOCTH
4epBel, NMHTAIOMMUXCS PACTHTENBHBIMM ocTaTkamH. Tak, B 30
KM OT 3aBojia B noupe ofHapyxeHo 33 % ocobeit Dendrobaena
octaedra, B 7 kM — mumb 7 %, a Onmxe 6 KM OT 3aBOJA BCE

MPEACTABHTEIH 3TOrOC BHIOA oﬁnapyxceﬂm TOJIBKO B IIOACTHIKE..

B 4 xM oT 3aBOJA BCE BHABI HANACHBI TONBKO B MOIACTHIKE. XOTH
TONCTHIIKA CONEPXUT CYIIECTBEHHO OoNbille NMOABHXKHBEIX (GOpM
TAKENBIX METAIOB, OINIECHHE BEpPXHWX ropumsonros nous (Kaii-
ropogosa, Bopobefiuuk, 1996), npusomdmiee K YXyALIEHHIO
CTPYKTYDHI IIOYBbI H €€ a3palud, BEPOATHO, HMeeT Jid JIOMO-
pHIEA GoNbIlee 3HaYEHHE, €M HENOCPESACTBEHHOE BIHAHUE ITONI-
JIFOTAHTOB.

Kak M clenoBano OXugaTh, UHTerpallbHas Tpoduueckas
aKTHBHOCTDH CanpoGharos 3aKOHOMEPHO YMEeHbHIAeTcd OT (HOHO-
BOH 30HBI K MMIAKTHOM (CM. pHC. 3); OTHOCHTENEHAA Pa3HHLA
¢ ¢oHOBEHIM ypoBHeM B OybepHoH 30He cocraBnzer 75,4 %,
B uMnakTHo# — 82,8 %. Ha 3arpssHeHHBIX TEPPHUTOPHAX BO3pa-
CTraeT NpPOCTPaHCTBEHHAd BApHAOEIBHOCT: JAHHOTO IOKA3aTENA.
JIOFMYHO CBA3aTH 3TC CO CHHXEHHEM YHCICHHOCTH OCHOBHBIX
noTpebHTeNEH PACTUTENBHOrO OIIafa, KOTOPHIH B IIACTHHKAX
HMHTHpPYET TIPHMAHKA, — MOXACBBLIX YepBel, SHXMTPEHR H OHIL-
JIOIIOA. BO3MOXHO, HAa 3arpA3HCHHBIX TEPPHTODHSAX OCHOBHAA
poNb B MOTpeONIeHUH NMPHMaHKKM NEPEXOART K APYIHM IpPYMIaM
Me3odayHpl M K MO4BeHHOH MukpodayHe — komnembonam H
KimemaMm. AHANOTHYHOE CHUXeHMe TpodHUYecKoH aKTHBHOCTH
PECHCTPHUPOBANH MPH 3arpA3HCHAM ITOYBBI PA3NMYHBEIMH ITOMIIO-
TAHTAMH, B TOM uHcne TsoxensimMu Merammamu (Larink, 1993;
Kratz, 1998; Filzek et al., 2004).

B ¢oruosoit u OybepHo#i 30HaX TpodMyeckas AKTHBHOCTB
3aKOHOMEPHO TIOHKIKAETCA OT BEPXHETO CIIOA MOYBBL K HHXHEMY,
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Puc. 3. Beprukansiioe pacnpefeneHHe Tpoguueckoif aKTHBHOCTH
noyBeHRHX canpodaros B GoHOBOH (a), OyvdepHoit 2 (6) H uM-
TmaKTHOL (B) 30HAX Harpy3KH B BepXHeM 8-CAHTHMETDOBOM CJIOE
mousbl. TopuzoHTANLEBIC KHMHUH — OmmMOKa cpefHero (yaeTHas
eNHHHLIa — OTBepcTHE); X — cpenmee apudmerndeckoe; C, —
k03D DOHIMEHT BApHALIHH (YIeTHAA eIUHHIA — IUIOHMIAAKA)
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a HauOONBIIHE 3HAYCHHS NPUXOJATCH HA BEPXHHI 4-CAHTHMET-
posslii cnoi. B umnakTHO#H Xe 30He HabmOAaeTcd NMPOTHBOIO-
JIOXKHAs CHTyaluss — Tpodudeckas aKTUBHOCTb YBEIMYMBAETCS
OT BEpXHEro oA Kk HkKHeMy. OIHAaKO HeoOXOAHMMO MORYepK-
HYTh, YTO H3-3a POCT4 MOIUHOCTH MOACTWIKH B MMIAKTHOH 30HE
{Bopobeituuk, 19956; 2003) makcuMyM TpodHYecKoM aKTHBHO-
CTH NPHXOAHUTCA (akTHIECKH HA e HHXXHUC CJIOH WM Ha IpaHH-
Ly MEXIy NOJCTHIKOH M MHHEPANBHEIMM ['OPU3OHTAMH IIOYBEI.
CrnenoBaTensHO, HET MPOTHBOPEUHS MEXIY 3aKOHOMEPHOCTAMH

U3MEHEHHUs BEPTHKANBHOTO paclipeieleHus TPoGhHUYSCKOH aKTHB-

HOCTH M OOHIHEM NouBeHHOH Me3zodayHsul (cM. puc. 2). MaBepcus
BEPTUKaIBHOH cTpaTUdhHKaMy TPoPHYECKOH AKTHBHOCTH MOXET
OBITH CBA3aHA KAaK C OCOOEHHOCTAMH pachpeneieHns NOJAIOTAH-
TOB (HauOONbINAA MX KOHUEHTPAIHS PETHCTPHPYCTCS MMCHHO B
BEPXHUX CNOSX), TaK U ¢ DONbHICH HEOMHOPOZHOCTEIO THAPOTED-
MHYECKOr0 pexkHMa CaMBIX BEPXHHX CJIO€B IOACTHIKH.
3akmovenne. Takum 00pa3oM, BEIMOJHCHHEIH uepes 15 ner
TIOBTOPHSIHA aHAIM3 PeaKLMH HacelleHHs IIOYBeHHOH Me3odayHb
B paiioHe CYM3a noarsepaun Bce oGHApYXKEHHBIC paHee 3aKO-
HOMEPHOCTH: CHMXKCHHE OOl YHCIIEHHOCTH, YMEHBIIEHHE TPYII-
IIOBOTO M BHAOBOIC pasHoOOpasus, HCYE3HOBEHHE HA MaKCH-
MAaJBHO 3arPsA3HEHHBIX YYacTKaxX OTHOENbHBIX TPYII, CMELIcHHE
TpO(PUUCCKOrO CHEKTpa B CTOPOHY NpeobnamaHusa ¢urodaros u
300()aroB MpH NOUTH TIOJHOH MHMHHALIHKE canpodaros, mepe-
paclpelieleHHe IIOTHOCTH OCHOBHBIX TPYIIN M3 MOYBEL B MO[I-
CTHIKY. OTO CBUIETENBCTBYET 00 ONpeaeNeHHOM CTaOMILHOCTH
CHTYallMH Ha JaHHOH TEPPHTOPHH, HECMOTPSA HA HMEBIHEE MEC-
TO CHHXeHMe 00BbeMa BpIOpocoB CYM3a B koHie XX B. o cpae-
HeHHI0 ¢ cepequHoi 1980-x rr. MoXHO NpPOrHO3UpPOBaTh, YMTO
Jlayke IIpH TIIIAaHHPYEeMOM B Gubkaifiine rofsl CyIeCTBEHHOM CHH-
KCHUH 0BBEMOB BEIDPOCOB 3TOTO MIPEANPHATHS, €CTHH HE IIPOBO-
IMTEH CHELMANIBHEIE PEKYILTHBALMOHHBIC MEPONPUATHS, HAKOIN-
JICHHBIH [1OTEHIIHAn TOKCHYHOCTH TOYBH B 0b03puUMOil nepc-
[IEKTHBE HCKJIIOYAEeT €CTECTBEHHOEC BOCCTAHOBIEHHE MOYBEH-
HOH (hayHHI.
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Paboma swinonuena npu gunancosoii noddepsicke PODH
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vecmeennoi nayxe (E. JI. Bopobeiiwux).
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UDC 502.521 : 504.5 (470.54)

Response of soil macrofauna to emissions from the Middle Urals copper smelter.
Vorobeichik E. L., Ermakov A. 1., Grebennikov M. E., Golovanova E. V.,
Kuznetsov A. V., Pishchulin P. G. // Biological recultivation and monitoring
of disturbed industrial lands. Ekaterinburg, 2007.

Changes in soil macrofauna in southern taiga spruce forests caused by
emissions of the Middle Urals copper smelter (Sverdlovsk region) were
described. Comparison with similar data collected at the same region 15
years ago (in 1989—1991) was performed. The earlier revealed pattern of
response was confirmed: reduction of total abundance of soil macrofauna as
well as in abundance of most groups, decrease in group and species diversity,
elimination of several taxa (earthworms, enchytraeids, molluscs) at heavily
polluted sites, shift of trophic spectrum toward prevalence of phytophages
and zoophages and almost complete elimination of saprophages,
redistribution of density in main groups from soil to forest litter.

Tab. 4. Fig. 3. Bibliogr. 27.

YK 502.521 : 504.5 (470.54)

Peakuns nousennoii Mezodaynm na BrGpocer Cpeaneypaanckoro MenemiaBmIh-
noro komGurara. BopoGeitunx E. J1., Epmakos A. M., IpeGennnxos M. E.,
Tonosanosa E. B., Kyssenor A. B., Mumymus IT. T. // Buonoruueckas pe-
KyIbTHBALIHA H MOHUTODHHT HADYIICHHBIX 3eMENb. Exatepuubypr, 2007.

Omnucanpl M3MeHEHNs HACeNeHUsA NOYBEHHOH Me30(GAYHBL CILHAKGE K-
HOll Tafirn mox mefcreiem BuGpocon CpeaHeypambckOro MeAeUIaBHIEHOTO
3aBoia (Ceepamosckas o6n.). IpoBedeno COMOCTABAEHHE ¢ AHANOFMIHBIMH
MaTcpHanamu, coGpaHHLIMH B 3ToM pafione 15 mer nasan (1989—1991). Ioa-
TBEPXKICHBl BRIABICHHBIC Paiee 3aKOHOMEPHOCTH: CHWKeHHE oblell YHMCHeHHO-
Crid nouBcHHOH MezodayHsr ¥ GONBIIMHCTBA TPYNN, YMEHBIIEHHE TPYNHOBOTO
H BHIOBOTO Pa3HOOODA3HS, HCUEIHOBCHHE Ha MAKCUMANLHO 3aTPS3HEHHRIX
YYaCTKaX OTHENBHBIX TAKCOHOB (MOMAEBBIE YEPBH, 3HXHUTPEHIB, MOJIIIOCKH),
CMEIICHHE TPOPUIECKOTO CMEKTpa B CTOPOHY nNpeobiananus GHTODArOB #
300(baros MpH MOYTH AONHOH MHMUHANMH canpodaros, nepepacnpefencHue
TLROTHOCTH OCHOBHBIX TPYIHT M3 NMOYBLL B HOJCTHIIKY.

Tabn. 4. Puc. 3. Bubnuorp. 27.



