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AHHOTanusa. AkmyasabHocms. OGyc/0BJIeHa BO3pacTamllell peKpeallMOHHON HAarpy3Kou Ha 3KOCUCTeMbl 6acceiiHa Tesen-
KOTr'0 03epa, CONMPOBOXKAalollelcsl IBHBIM ylep6oM [/ HUX U BO3HUKaMOIeH Heo6X0AUMOCTbI0 KOJIMUeCTBEHHOHN OLeHKHU
HNPOUCXOAAINX U3MeHeHU. I]esb. OLeHKa COBpeMeHHOT0 COCTOSIHUSA OYBEHHOTr0 MOKpOBa NpuJexalleil Tepputopuu Te-
Jleikoro o3epa, GopMuUpyIOllerocs Mo BJIUSHUEM TYPHUCTCKO-peKpealMOHHOU JedATelbHOCTU. Memodsl. CpaBHUTEBHO-
reorpaduyeckuil, XuMudeckuil. U3yuaeMble nokasaTesd NOYBEHHO-3KO0JIOTMYE€CKOTO0 MOHUTOPUHIA paHHeH, KpaTKo- U J10J1-
FOCPOYHOH JUarHOCTUKU. Pe3yssmamul u 66160001, CiefCcTBUEM BIHAHHUS Typu3Ma B NPUOGPEkKHON 30He TOPHO-JECHOT0
nosica Teselkoro o3epa sIBJsieTCA pa3BUTas TPONMHOYHAs CeTh, NPUBOAALLAsA K TpaHCHOPMAIUU eCTeCTBEHHbBIX 9KOCUCTEM.
YcTaHOBJIEHO CyllleCTBEHHOE pa3JIMyMe 10 pAAy NapaMeTpoB CBOKWCTB U COCTaBa I0YBbI Ha TPOIle U Ha yYacTKaX, Helo/Bep-
»KEHHBIX BJIHSHUIO BBITANITBIBAHNA. AHAIM3 BOJHOM BBITSKKH [TOKa3aJl yMeHbIIeHHe KUCIOTHOCTH, CHUXKEeHHe COJleP>KaHus
aMMOHHUHHOTO ¥ HUTPATHOTO a30Ta, $pocdaToB, U3MeHeHHe KOHIEHTPAIMM KaTUOHOB KaJIbLiMs, KaJUs U MarHusl BepXHero
CJ1051 MOYBBI HAa TPOIIe 10 CPABHEHHUIO C HeHapyLIeHHOM NMo4Boy. Cie/IcCTBHMEM BBITANTbIBAaHUS CTAJIO HAapyIIeHHe NOACTHIIKH,
yMeHbUIEHHE eé MOUIHOCTHU HUJIK IOJTHOE€ YHUYTOXKEHHE B 30HE TPOIIL. 3armnachl NOACTUJIKU Ha CPpeJHEBbBIPAXKEHHbIX TPOIIMHKAX
CHU3WJIUCH GoJiee 4eM B 2,7-4,0 pa3a. [Ipy 9ToM Ha XOpOIIO BbIPA’KEHHBIX TPOIUHKAX, pACHPOCTPAHEHHBIX HA TEPPUTOPUH
AnTaiickoro rocyiapcTBeHHOro 6rocepHOro 3anoBeHUKa, T/le HeT 6eCCUCTEMHOTO Nepe/BHKEeHHs 110 TEPPUTOPHUH, MOJA-
CTHWJIKAa HAa HEMHOI'OYHMC/IEHHBIX WM OdXKe €JUHCTBEHHbIX TPOINMHKAX OTCYTCTBYET B006U_le. Ha CJIa6OBpra)KeHHbIX (CBe-
»KUX) TPONMHKAX 3amachl MOJCTUJIKH JaKe Bblllle, 4eM Ha He3aTPOHYTOH TepPPUTOPHUU MJIM HA TPOIIKAX, PaclosIoXKeHHbIX
pPSAAOM C TPOINOH, OTChIMAHHOM lLeOHEeM. BiMsiHMe peKpeallMOHHBIX HAarpy30K MPHUBEJIO K YBEJIUYEHUIO MJIOTHOCTU MOYBbI
BepxHero (0-5 cM) cioa noussl B 1,2-1,7 pa3. YBe/iMueHue NJIOTHOCTH CONPOBOX/1a/I0Ch CHMXKEHHEM IIOPUCTOCTH U BO3AY-
x006ecre4eHHOCTH NMOoYBbL. TBepJOCTb NOYBHI OblJIa HA TPOIe BhIllle, YeM Bo3Je Tponsbl, B 1,3-1,5 pasa. [locieacTBusa Baus-
HHUS Nellero TypusMa Ha o6iue ¢pru3ndecKre CBOMCTBA MPOCIEXKUBAIOCH A0 I1y6uHbl 20-30 cM, HO HaubGoJIblLIMe H3MeHe-
HHUA GbUIM OTMeveHbI B BepxHeM (0-5 cM) ciioe. PekpealoHHasi Harpyska He oKasaJla CyLeCTBEHHOI'O BJIMSIHUS Ha arpe-
raTHbIM cocTaB. He o6Hapy:keHO 3HAYUTeJbHbIX U3MEHEHHUH B 3JIeMEHTHOM XMMHYECKOM COCTaBe MOYB, 00YC/I0BJIEHHBIX
BJIUSIHUEM TYPHUCTCKO-pEKpPEealMOHHOH AlesiTebHOCTU. CozlepkaHUA OMOTeHHbIX 3/1eMEHTOB M CBUHIIA HAXOAATCA B Mpeje-
J1ax GOHOBBIX 3HAYEHHUH U He NPEeBbIIAI0T HOPMUPYEMbIX 3Ha4eHUH. O6HapyKeHHbIe BbICOKHE KOHLEHTPAIMHU MbILIbsKA He
CBsI3aHbI C BJIMSIHUEM TYPUCTCKO-pPeKpealjMOHHOH JieATe/IbHOCTH.
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BaarogapHocru: PaGoTa BbINOJIHEHA B paMKaX roCy/lapCTBEHHOr0 33/JaHusl MTHCTUTYT BOJHBIX M 3KOJIOTHYECKHUX [TPO6IeM
CO PAH (HomMmep roc. peructpanuu 121031200177-1).

Jna putupoBanma: EnpunHuHOBa O.A. BiusiHMe TypUCTCKO-peKpeanMoOHHOM JefTeJbHOCTH Ha MOKa3aTesH MOYBEHHO-
3KO0JIOTHUYECKOTO MOHUTOPHUHTA Npusexaileil Tepputopuu Tesenkoro ozepa ([opHbiit Antait) // U3Bectus Tomckoro mo-
JINTEXHUYECKOTO YyHUBepcUTeTa. WHXUHUpPUHT reopecypcoB. - 2024. - T. 336. - Ne 1. - C. 18-35. DOL
10.18799/24131830/2025/1/4654

18



HW3BecTus ToMCKOro NOJUTEXHUYECKOT0 YHUBepcUTeTa. MHXXUHUPHUHT reopecypcoB. 2025. T. 336. Ne 1. C. 18-35
EnpunHuHoBa 0.A. BiMsiHHE TYPUCTCKO-peKpealMOHHON e TeJIbHOCTU Ha OKa3aTe U I0YBEHHO-3K0JIOTUYECKOTO ...

UDC 502/504
DOI: 10.18799/24131830/2025,/1/4654

Impact of tourist and recreational activities on the indicators
of soil-ecological monitoring of the adjacent territory
of Lake Teletskoe (Altai Mountains)

0.A. Elchininova®™

Institute for Water and Environmental Problems SB RAS, Barnaul, Russian Federation

eoa59@mail.ru

Abstract. Relevance. The increasing recreational load on the ecosystems of the Lake Teletskoe basin, its related obvious
damage and the necessity to quantify the ongoing transformations. Aim. To assess the current state of a soil cover of the adja-
cent territory of Lake Teletskoe in terms of tourism and recreation impact. Methods. Comparative geographical and chemical
as well as soil-ecological monitoring of studied indicators of early, short- and long-term diagnostics. Results and conclusions.
Because of the tourist activities in the coastal zone of the mountain-forest belt of Lake Teletskoe, a developed path network
transforming its natural ecosystems appeared. Some parameters of soil properties and composition on this path and in the
sites not affected by recreation differed significantly. The analysis of water extract showed the decrease in acidity, the re-
duced content of ammonium and nitrate nitrogen, phosphates, a change in the concentration of calcium cations, potassium
and magnesium in the top soil layer on the path, as compared to the undisturbed places. Soil trampling by recreants has dam-
aged litter, decreased its thickness or completely destructed the promenade area. Reduction in litter reserves on the moder-
ately developed paths exceeded by more than 2.7-4.0 times, whereas on the well-defined ones (as in the Altai State Biosphere
Reserve with the established systemized movement across the territory), litter was absent at all on a few or even single paths.
On weakly developed (fresh) paths, litter reserves turned out to be even higher than on the undisturbed areas or on the paths
located next to a gravel site. Recreational loads were responsible for the 1.2-1.7 times increase in soil density of the upper
(0-5 cm) layer, accompanied by a decrease in soil porosity and air supply. The hardness of soil was 1.3-1.5 times higher on
the path than around it. The tourist effect on general physical properties of soil was traced to a depth of 20-30 cm, but maxi-
mum changes were noted in its upper (0-5 cm) layer. Recreational loads did not impact essentially on the aggregate soil
composition. No significant changes, caused by tourist and recreational activities, were found in the elemental chemical com-
position of soils. The content of nutrients and lead were within the background and did not exceed the standardized values.
The detected high concentrations of arsenic were not associated with the influence of tourist and recreational activities.
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BBegeHue B OCHOBHOM JIa€TCSl KAUECTBEHHAsl OIICHKa N3MEHEHUH.

B Hacrosiiee Bpemsl TypUCTCKasi OTpacib sIBIsIeTCsl  [Ipu 3TOM OTpHIATEIbHBIC MOCICACTBUS PEKPEAIIUOH-
OJHOW M3 Haubosee 3HAUUMBIX B SKOHOMUKC MHOTMX  HOW JESATEIbHOCTH, B YACTHOCTH BBITAITHIBAHUS,
peruoHoB Poccuiickoit denepannu. OQHUM U3 ITIAaBHBIX — BIOJHE OYCBHMJIHBI M BBIPAXKAIOTCS, B TIEPBYIO O4YePE/lb,
KOMITOHEHTOB Pa3BUTHs OTIbIXa U TypU3Ma SIBIISIOTCS B M3MCHEHUH PAaCTHTEIbHO-TIOYBEHHOro mokposa. [1o-
HOpPUPOJIHBIE PECYPCHl M DKOJIOTHYECKas OOCTAaHOBKA  Clie[HEE MOATBEPIKAACTCS HCCICJOBAaHUAMH Kak OTe-
TEPPUTOPHH. BONBIIMHCTBO MyOIMKAIMi TOCBAIICHO  4eCTBEHHBIX [ 1, 2], Tak u 3apyOeKHBIX yueHbIX [3-9].
H3YyUYEHHUIO IOJIOXKMUTEJIBHOIO  BJIMSHMUA — TYPHCTCKO- OneHka CTENeHH HeNOCPEICTBEHHOTO BIIMSHUS TY-
PEKpEalIOHHON ~ JEATeIbHOCTH  HAa  COLMAIbHO-  pHU3Ma Ha OKPYIKAIOILYIO CPEIy UMEET P CII0KHOCTEH
SKOHOMHYECKOE PAa3BUTHUE PETUOHOB, aKTUBHOTO CTUMY-  MeTtonosorun. [lo muennto T.M. Kpusomeesoit [10],
JIMPOBAHUsI COITYTCTBYIOIIMX OTPaciieil SKOHOMUKU. €CJIM paccMaTpUBaTh TYPU3M KaK COBOKYITHOCTh BHJIOB

BwMecre ¢ Tem B nmTepaType HaOmogaeTcs IeQUIUT  JAeATEIbHOCTH, CTAHOBUTCS MPAKTUYECKH HEBO3MOXK-
HCCIIEJOBAaHUH 10 U3YYCHUIO BIMAHUA TypU3Ma M pe-  HBIM HM3MEPHUTh BIHSHHEC TypuU3Ma Ha OKPYKAFOIIYIO
Kpeanuy Ha MPUPOAHBIC SKOCHCTEMBI, & B IMCIOIIUXCS  Cpejy.
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Hamu 111 KOIMUYECTBEHHOM OLIEHKU BIIMSHUS TYy-
PHUCTCKO-PEKpPEallMOHHON JEesTeIbHOCTH Ha IOYBEH-
HBII TOKpOB mpuiexamed Tepputopun Tenenkoro
o3epa OBLITM B3SITHI 32 OCHOBY IOKa3aTeld MOYBEHHO-
9KOJIOTHYECKOT0 MOHUTOPHUHTA, TIpeiIoKeHHbIe B [11].

Tenenkoe 03epo HAaXOAUTCA IMOJA MPHUCTAIBHBIM
BHMMaHHEM HAay4YHOTO COOOIIECTBA KaK YHUKaIbHBIH
MPUPOAHBI 00BEKT MHUPOBOTO 3HAYEHHUS, BBITIOIHSIO-
Ui 0cO0YI0 PEeKpeallioHHYI0 posib Ha AJiTae U HYX-
JTAIOLIUIICS BO BCECTOPOHHEM HccienoBaHuu. [Iposo-
JUMbIE HMCCIICIOBAHUS Pa3HOOOPa3Hbl M MHOTOIJIAHO-
Bbl. OHU KacaloTcsl M3Y4YeHUs BIMSHHUA TYPUCTCKO-
PEKpEealnOHHON AEATeNbHOCTH Ha OTAENbHbIE KOMIIO-
HEHTBl OKpYKAaIoleH cpelbl, HO HOCAT TaKKe KOM-
TIJICKCHBIN XapakTep. 3HAUMTENIbHAsT 4acTh | eIerKkoro
o3epa U Mpuiiexkaliel TeppuTopun (BOCTOYHAs U CeBe-
pPO-BOCTOYHAs1) OTHOCHUTCS K AuTalickoMy rocyaap-
CTBEHHOMY NPHUPOAHOMY OMOC(hEpHOMY 3allOBEIHHKY.
['panuua 3anoBenHUKA NPOXOJUT OPUEHTUPOBOUHO 110
cepelHe 03epa, MOITOMY OCTajlbHAas 4acTb OTKPHITA
JUIS IIUPOKOTO TIOCEHICHUSI TypUCTaMU. Takxke B COOT-
BercTBuu ¢ IloyoxkeHneM 00 AJITAaiCKOM 3allOBEIHUKE
MOYKHO IOCETUTh HKOJIOTO-IIPOCBETUTEIBCKHE Maplli-
PYTHI, pacloyIoKEeHHbIE B cene im0 (LeHTpambHas
ycanpba AJTalCKOTO 3aloBeJHMKA), Ha KOPJOHAX
«baiirazan» u «beiey», Bogonaae Kopoy.

B nocnennue necsaTuieTHs cetb 0C0000XpaHsIeMbIX
npupoHbIX Teppuropuil B Poccuiickoit denepanuun
aKTHBHO DPa3BHBACTCS, B OOJBIIMHCTBE W3 HHUX OCY-
LIECTBIISIOTCS pa3jIMyHble BUIBI TypU3Ma U MPOBOIAT-
csl Hay4Hble uccrienosanus [12—-17].

B Hacrosimee Bpems Bo3pacTarolias peKkpealnoH-
Has Harpys3ka Ha OKPYXKalollyl0 Cpely COIPOBOXKAAET-
csl sIBHBIM yuiepOom i He€. Hanbomnee HarmsaHo 3TOT
MIPOIIECC TPOCTIEKUBACTCS B JIECHBIX MAaCCHBax U Oepe-
rOBBIX 30HaX BoJoeMoOB. OmacHOCTh Jerpajaluu Jiec-
HBIX OHOTCOLEHO30B, OOCTHEHUS (QIOPHCTHICCKOTO
pazHooOpasusi M pa3pylIeHHs I[OYBEHHOTO IOKPOBa
BBI3BIBAET HEOOXOJAMMOCTH BCECTOPOHHETO HW3y4YeHUS
MOCIIEICTBUI PEKPEAllMOHHOIO HapYyILIEHUS JIECHBIX
3eMellb.

Lenp paboThl — OIIGHKAa COBPEMEHHOTO COCTOSHUS
TTOYBEHHOT'O TOKpOBa MpHJIeXKamed teppuropun Te-
JIEIKOro o3epa, (HOPMUPYIOLIETOCS TIOJA BIMSHUEM
BO3PACTAIONIMX PEKPEallMOHHBIX HArPy30K OT TYpPHUCT-
CKO-PEKPEALMOHHON AEATEIbHOCTH.

06 bEKTHI U METOAUKA UCC/I€A0BAHUS

Teneuxkoe o3zepo Haxonutcss B Keira-Kamrunckom
¢usnko-reorpadpmyeckom paitone CeBepo-Boctounoit
AJTalCKOM NPOBUHIIMK HA TEPPUTOPHUU TypouakcKoro
n Ynaranckoro paiioHoB PecrryOnuku Anraii.

KoTrmoBrHa o3epa NeXHUT Ha abCONOTHOW BBICOTE
434,8 M, miomans 223 KM2, cpenssist mmpuHa 2,9 KM,
MaKCHMallbHas 5,2 kM, mInHA 77 KM. MakcHMaibHas
rmyomnHa o3epa 325 M. JlnmHa GeperoBoii TuHAN Oonee
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180 kM. BpicoTa Okpy)aronmmx ee XpeOTOB JOCTHracT
2100-2200 M. O3epHasi KOTJIOBHHA HMEET PYCI000-
pasHyro ¢GopMy C YUIMHEHHOH MepUAMOHAIBHON
(50 kM) u yKopoueHHOH cyOmMpoTHOH (28 KM) YacTs-
MU, TPEACTABISET COO0H y3KyIO IIIyOOKO BpPE3aHHYIO
MEXTOPHYIO BIaJUHY C KPYTHIMH OCBIMHBIMH CKIJIOHA-
MU, [IOPOCILIUMH B CEBEPHON 4acTU YEPHEBOH Taliroi,
B IICHTPAJIBHOHN U I0)KHOW 4acTsAX — KEAPOBBIMHU W Tap-
KOBBIMH JIHCTBCHHUYHBIMHE Jiecamy. Ha mprteraronimx
K 03epy TOpHBIX CKJIOHAaX MpeolnamaioT cepble U Oy-
pBIC JICCHBIE TIOYBEI, PEXKE MAIIOMOIIHEIC TOPHBIEC Yep-
HO3eMBI [ 18].

Tenerkoe 03epo NPOTOYHOE, B HETO BIAJAI0T OoJiee
70 pex m pedek, CpeAn KOTOPBIX Hanboyiee KPYIHBIA
NpuToK — p. UynslmmMan, BHocsAast 67 % Boasl. Beite-
KaeT W3 o3epa ToJbKo p. bust. O3epo u ero okpecTHO-
CTH O0JIaZJal0T HCKIIOYUTEIIbHBIM MHOroo0pasuem
PACTHTENBHOTO M YKMBOTHOTO MHpa, BKIIOYasl BH/IBI,
3anecennbie B Kpacuvie kauru Poccun u PecnyOmuiku
Anraii [19].

B xozme mpoBeneHus ucciaenoBaHUNA OBIIM MCIIOJIb-
30BaHbI KaK TPAAWIHOHHBIC MOIXOMABI (JaHAmAa]THO-
FeOXMMUYECKH U OMOr€0XUMUYECKHU), TaK U MOJIXO0-
JIbl, YYUTBIBAIOMIME crielM(UKY UccieayeMoro o0bek-
Ta (0acceilHOBBII), METONIBI UCCIICAOBAHUA — CPaBHU-
TENBHO-TEOrpapUICCKAN 1 XUMIUECKHH.

Touku onpoboBanus ObUIM BbIOpaHbl Ha 12 mpuTO-
kax Temenkoro o3epa (puc. 1). Homepa Touek ompo6o-
BaHIsI, 0003HAUCHHBIE Ha KapTOCXEMe, TakKe IpHBE-
JICHBI 110 TEKCTY CTaTbU M YKa3aHbI B TaOJMUIAX U PH-
CYHKax.

CriencTBueM peKpeanvoHHOTO BIMSHHUS B TOPHO-
JICCHOM TIOsICE SIBIISIETCS pa3BUTasl TPOIIMHOYHAS CETh,
MPUBOJSAILIAS K TPAaHC(POPMALIUU €CTECTBEHHBIX IKOCH-
cteM (pekpeanmoHHas aurpeccusi). Ot6op npod mpo-
BOIWJIM HA THUIHYHBIX U MCCICAYEMOH TePPUTOPUHU
Tpomnax ¢ OJHOBPEMEHHBIM OTOOPOM Ha HE3aTPOHYTOMH
PEKpEalnOHHON e TETbHOCTHIO TEPPUTOPHH.

Ot6op mpo6 mous ocymectBusuir 1o ['OCT
17.4.3.01-83.

[Moactuiky oTOMpan B MecTaX, CONPSIHKEHHBIX C
MECTOM OTOOpa MOYBEHHBIX MPod ¢ miomanu 0,25 M.
OHOBPEMEHHO OIPENeIsTN €€ MOITHOCTb.

N3yuaemble MoKa3aTesn MOYBEHHO-
9KOJIOTUYECKOTO MOHUTOPHUHTA OBUIM pa3lielieHbl Ha
MOKa3aTelld PaHHEH, KPaTKO- U JIOJITOCPOYHOU JHAarHO-
ctuku [11]:

1. Iloka3zarenu paHHEW AMATHOCTHKH aHTPOIOTCHHBIX
U3MEHEHUH CBOMICTB I0YB: XapaKTEPUCTUKU KHC-
JIOTHO-OCHOBHOTO W HOHHO-COJIEBOTO PEXHMOB
IIOYB Ha OCHOBE aHAIIN3a BOIHBIX BBITSDKEK, B KO-
TOPBIX omnpenessii pH MoTeHIHOMETPUYECKIM Me-
TOJIOM ¥ COJICpKaHUE aHUOHOB: CO327, HCO;, CIT,
SO42_, PO43_, M KaTHOHOB: Ca2+, Mg2+, K', Na’,
NH,  MeTosoM KamuuIpHOTo 3nekTpodope3a Ha
cucreme Kanens 105M.
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2. Tlokazatenu cpemHed yCTOMYMBOCTH: MOITHOCTH U BBIX ycioBusx TBepaomepom TYD-1 cormacHo
3amachl MOJACTUIIKH — METOJaMH OMOTeOIIeHOTHYe- rpujiaraéMoii HHCTPYKIHU.
CKHX HCCIIEIOBaHMIA, COIepKaHUe TyMyca — METO- s OLleHKM M3MEHEHWI CBOMCTB MOYB TPOMHHOK,
JIoM Mokporo ckuranus no N.B. Tropuny. MOJIBEPIKEHHBIX Pa3HOW Harpy3Ke, 3a OCHOBY Oblia

3. Tlokazarenu JOJTOCPOYHOM JMArHOCTHKHM Hapylie-  B3sTa KiaccH(UKaIus, IpeiokeHHas B [1], — cimabo-,

HUH MOYBOOOPA30BaHUs MPU PEKPEAllMOHHOM BO3-  CpPEeAHE- M XOPOIIO BBIPAXKEHHbIE, KOTOPasi YYUTHIBACT
ﬂeﬁCTBHH: IUIOTHOCTb — METOAOM PEKYIICTO KOJIb- IMUPUHY, TPOCKTUBHOC MOKPBITUC KUBOIO HAIIOYBCH-
112, TUIOTHOCTB TBEPAOHl (ha3sl — MUKHOMETPUYECKH,  HOTO ITOKPOBA M TTyOMHY yITIOTHEHHUSL.
MIOPO3HOCTh — 4Yepe3 COOTHOIICHHWE IUIOTHOCTU BanoBoe comepkaHne OWOTCHHBIX W TOKCHYHBIX
CJIO)KCHUS TMOYBHI U IUIOTHOCTH €€ TBepAod (a3pl, dSJIeMEHTOB B MouBe omnperensi merogom POA CU
BO3IyX000ECIIEYCHHOCTh — PACUCTHBIM METOZOM,  (PEHTI€HO-(IIyOPECIEHTHRIH aHaJIN3 C MUCIIOIB30BAHHU-
CTpYKTypHOe (arperatHoe) coctosiHue — nmo H.M. em cuaxpoTponHoro usnydenws) [20], B UAD CO
CaBunoBy. TBepiocTh MOYBKI onpeaesuin B moje- PAH.

l
4 Banwnda

.2 Sam!aﬁ

NANOCKOSOPHLE

Puc. 1. Kapma-cxema moyek onpo6ogaHusi (3decb u dasee): 1 - ycmoe p. Yyaviuwman; 2 - 1. yacms 03. Tesneykoe; 3 - ycmoe
p. Kviea; 4 - ycmoe p. Yupu; 5 - ycmowe p. boavwue Yuau; 6 - ycmoe p. Yearww; 7 - ycmoe p. Maavie Yuau; 8 - ycmowe p.
Kokwu; 9 - ycmuwe p. Yoodop; 10 - cped. wacmo 03. Tesneykoe; 11 - ycmue p. bonvwoil Kop6y; 12 - ycmoe p. Kamea; 13 -
ces. yacmo 03. Teneykoe; 14 — ycmoe p. Yeuenek; 15 — ycmue p. Camuviwi; 16 — ycmoue p. Tegenek; 17 - ces.-3an. vacmo
03. Teseykoe; 18 - ycmvue p. Koadop; A- om6op npo6 eodvl; L1 — om6op npo6 nouswi

Fig. 1. Map of sampling sites: 1 - Chulyshman river mouth; 2 - southern part of Lake Teletskoe; 3 - Kyga river mouth; 4 -
Chiry river mouth; 5 - B. Chily river mouth; 6 — Chelyush river mouth; 7 — M. Chily river mouth; 8 — Koksha river mouth;
9 - Choodor river mouth; 10 - mid part of Lake Teletskoe; 11 — B. Corbu river mouth; 12 - Kamga river mouth; 13 -
northern part of Lake Teletskoe; 14 — Chechenek river mouth; 15 - Samysh river mouth; 17 - northwestern part of Lake
Teletskoe; 18 - Koldor river mouth; /A - water sampling; [ - soil sampling
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Pe3yabTaThl MCC/IeA0BaHUSA U UX 00CYXKeHHe

OnHOU U3 BaXKHEHMIINX COCTAaBIISIIOIINX JII000H KO-
CHCTEMBI SBJSICTCS ITOYBA KaK [IEHTPAIBHOE 3BEHO 00-
MEHa BELIECTBA U SHEPruH, IOATOMY IPU HCCIIEA0Ba-
HUU BO3JICHCTBHSI BBITANTHIBAaHUS HEOOXOIAMMO OT-
JEJIBHO H3y4daTb WM3MEHEHHUs, MPOUCXOASIINE B Hel
[21]. B GonbmimHCTBEe paboT 3apyOekHBIX HCCIIeI0Ba-
TeJell  paccMaTpUBaeTcs  BIUSHHE  TYPUCTCKO-
PEKpEaLMOHHON [eSTebHOCTH Ha IOYBBI M PaCTH-
TEeNBHOCTH [22-34].

Bausanue mypucmcko-pekpeayuonHoi 0esamenbHo-
cmu Ha noxasamenu pamHen OUAcHOCMUKU AHMPONo-
2EHHBIX UBMEHEHULl C8OUCME NOY8. PeaKyuro U cocmas
600HOU 6bIMANXCKU Noys. Peakuus UM cOCTaB BOAHOM
BBITSDKKH OTHOCSITCA K IOKAaszaTessIM pPaHHEH AMarHo-
CTUKM aHTPOINOTEHHBIX HW3MEHEHUH CBOWMCTB II0YB,
MO3BOJISIONIMM OOHAPYKUTh HEOIAroNpHUsATHBIC MPO-
LIECChl Ha HAYaJIbHBIX CTA/IUAX UX PA3BUTHAL.

Bopnas BBITSDKKA NpenCcTaBisieT coboil (umbTpart,
TIPUTOTOBJICHHBIM W3 aHAJU3MPYEMOH TOYBBI, IOCIE
TPEXMHUHYTHOTO B30aNTHIBAHUS B3SITOW HABECKH C TIs-
TUKPATHBIM KOJMYECTBOM BOJBI. AHAJIN3 BOJHOW BBI-
TSOKKU TI0Ka3a]l HEKOTOPOE YMEHBIIIEHUE KUCIOTHOCTH
BEPXHEro CJIOSl IIOYBBI HA TPOIE 10 CPABHEHHUIO C He-
HapylieHHOW mo4Boii (puc. 2). [loamenaunBanue mo4ys
B pe3ysibTaTe PEKPEallMOHHOTO BO3ACHCTBUS TaKkKe
oTMmeuaetcst B muteparype [35, 36]. OcHoBHON Tipuyn-
HOM 3TOro CUMTAeTCsl CHMIKEHUE IOCTYIUIHHS olaja
Ha MOBEPXHOCTH MOYBbI, OTCYTCTBUE JIECHOH MOJCTHII-
KM U MIPEKpalleHrue BO3/ICHCTBUS HA MOYBY OpraHUYe-
CKUX KHCJIOT P €€ Pa3/I0KEeHUH.
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Puc. 2. Peakyus cpedvi nougenHozo pacmsopa: L1 - mpona,

- s03.1e mponwi, B - meppumopus 3anosednuka
Reaction of soil solution medium: O~ trail, O - near
the trail, [ - territory of the reserve

4

Fig. 2.

C npyroii CTOPOHBI, BBISABJIEHO CHHYKEHHE COJEp-
JKaHUS KaJbllUsl B BOJHOU BBITSDKKE B IMOYBE O] TPO-
0¥ B OOJIBLIIMHCTBE MCCIIEA0BAHHBIX ToueK. OMHON U3
Hanbojiee 0ObEKTUBHBIX IPHYKH 3TOT0 A.B. JIbICEHKOB
[36] HasbIBaeT Oosee crmaboe MPOsIBICEHUE KUCIOTHOTO
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THAPOJIN3a W, COOTBETCTBCHHO, OCIA0JICHHWE BBIIIENA-
YHBAHUS KaJbLHUS U3 MOTTIOMIAIONIETO KOMILIEKCA.

Cyl1ecTBEHHOE BIMSHUE BBITAIITHIBAHUE OKAa3bIBAET
Ha KaTHOHHBIN (puc. 3) u aHMOHHBIN (puc. 4) cocTaB
BOIHON BBITSDKKH. IlIpakTWdeckn BO BCEX TOYKAX
OnpoOOBaHUs COJIEpKAaHHE aMMOHUIHHOTO a30Ta B TIOY-
BE T0J] TPOTIOH HIKE, YeM Ha y4acTKaX, He3aTPOHYThIX
JIESITEITLHOCThI0 PEKPEaHTOB, YTO 00YyCIOBICHO Oolee
HU3KAMH 3aIlacaMy MOJCTUIIKH WM ITOJHBIM €€ OTCyT-
cTBUeM. Heckonbko oTiMyaeTcs KapTHHA M0 KAaTHOHAM
Kajws, HaTtpus W MarHus. OIEeHKa coAep)KaHHs IIo-
CIICIHUX B MOYBE MOKa3aia, 4YTO Ha TPOIle KOHIIEHTpa-
nus kamms B 70 %, natpust B 60 % u maraus B 50 %
WCCIICJIOBAHHBIX TOYEK OblIa BBIIIEC 1O CPAaBHEHHIO C
HEHApYIIEHHBIMU Y4acTKaMH, 4TO OOBsCHSCTCS Oolee
BBICOKHM ITOTPEOIEHHEM JTHX JJIEMEHTOB PaCTCHHSIMHU
u3 TIOYBBI Ha HE3aTPOHYTOH  TYPHCTCKO-
PEKPEalMOHHON AEITEeIbHOCTHIO TEPPUTOPUH TI0 CPaB-
HEHHIO C YIUIOTHEHHOH MOYBON TPOIIHI.

Huskoe coaepxaHue HUTPAT-UOHOB WIIM UX OTCYT-
CTBHE CBSI3aHO C KOJIMYECTBOM IOJACTHIIKH, BBIHOCOM
MUHEPaIbHOTO a30Ta KOPHAMH M C aTrMoc(epHBIMHU
ocagkaMu. OTCyTCTBHE aHHOHOB (POCHOpPHON KUCIOTHI
00yCIIOBIIEHO HU3KOH MOABM)KHOCTHIO IOCIHEIHUX B
mouBe. Ha Oosee HHM3KOE cojepkaHHE HHUTPATOB H
(hocharoB B moyBax peKpealMoOHHBIX y4yacTKoB KaTyH-
ckoro paiiona Pecry6muku Anrtail oTHOCUTENIBHO (OHA
ykassBatoT K.C. IlaBnosa, F0.B. Pobepryc, A.B. Ku-
Bartkas [37].

B 40 9% wuccnenoBaHHBIX TOYEK TYpPUCTCKO-
pEeKpealronHasl ATSILHOCTh HEe OKa3aya BIIMSIHUS HA
COJIep)KaHWe THAPOKAPOOHATOB W CyNIb(paT-HOHOB B
BOIHOU BHITSDKKE. Hu3koe copepkaHne WM OTCYT-
CTBHE XJIOPUJI-MOHOB CBSI3aHO C BBICOKOW MOJBUXKHO-
CTBhIO MX B IOYBE, OOYCIIOBIMBAOIICH BHIMBIBAHUE AT-
MOC(hEepHBIMH OCaIKAMH ¥ C TIOBEPXHOCTHBIM CTOKOM.

Brusinue mypucmcko-pekpeayuuonHol oesmenbho-
cmu Ha nokazamenu cpeoueli ycmotiyusocmu. Cpenu
MOYBEHHBIX TOPU30HTOB HAaHOOJBIITNE U3MEHEHHUS TIpe-
TepreBaeT MOACTWIKA. Ha HadanbHBIX CTaIHsAX IH-
IPECCUU B XOJI¢ BBITANTBHIBAHUS MPOUCXOIAUT HapyIle-
HUE TMOJICTWIKHA U C YBEJIMYCHUEM MHTCHCUBHOCTH pe-
KpealnoHHOTo BO3/AeHcTBUs — € yHnuToxxkenue. [loa-
CTHJIKA WTPaeT 3HAYUTEIBHYIO POJb B (DYHKIIMOHUPO-
BaHUM dKocucTeMbl. OHA SBJISETCS UCTOYHUKOM IMHUTA-
TEJNBHBIX JIEMEHTOB JUISI PACTEHUH W MHKPOOPTaHU3-
MOB, TIOAJCPKUBACT OJATONMPUATHBIA MHKPOKINMAT
MIOYBHI, CTIKUBAs TEMIICPATYpHBIC KOICOAHUS U HC-
MapeHre ¢ MOBEPXHOCTH, PEJOXPAHSET IMOYBY OT 3PO-
3WH, a B 3UMHHU TIEPHOI — OT TIIyOOKOro Tpomep3a-
HUS. B yCIIOBHSIX YIUIOTHEHHBIX II0OYB MPOHCXOMIST
Mop(hosornueckue U3MEHEHUs], MEIIAIOIINe BhIIOIHE-
HUIO JaHHBIX QyHKIWH [38].
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BritanTeiBaroree aeiicTBHE pPEKPEAHTOB BHI3BIBACT
HapylIeHUE MMOACTUIKH, YMEHbLIEHHE €€ MOIIHOCTU U
MOJTHOE€ YHUYTOKEHHE B 30HE Tpor. [lon BimsHuEM
BBITANTBIBAHUS OHA YIIJIOTHSETCS, TIEPETUPACTCS U W3-
MenbyaeTcd. V3MesnbueHHast MOACTUIIKA BbIIYBAaeTCs
BETPOM M JIETKO CMBIBAETCS BOJAMH MOBEPXHOCTHOT'O
cToka. KpynHas ¢pakuus mnepemeniaercsi neniexoja-
MH, B pe3yJbTaTe Yero BIOJb TPOIMUHOK 0Opa3yIOTCs
«BanuKuy noactTuwikd. IloacTunka Ha TPONMHKAX Xa-
pakTepusyeTcs BBICOKOW ()parMeHTapHOCTBIO U HEOJ-
HOPOJTHOCTBIO cocTaBa. MoITHOCTh € BapbupyeT oT |
10 2 cM. B To BpeMs kak Ha ydacTKax, HEIOJBEP)KEH-
HBIX BBITANTBIBAHHIO, STOT TOKA3aTelb U3MEHSAETCS OT
2 1o 5 cMm (puc. 5, a). VlHTErpaibHBIM MOKa3aTeleM,
XapaKTePU3YIOLIUM COCTOSHUE IOACTUIIKH, SIBIIAETCS
ee 3anac. M3MeHeHus 3amacoB MOJCTHIKKA Ha TPOIUH-
Kax IO CPaBHEHUIO ¢ ()OHOM TIPECTaBJICHbI Ha pHC. 5,
0.

[lo mosryueHHBIM JaHHBIM 3amachl MOACTUIIKH Ha
CPEIHEBBIPAKEHHBIX TPOMUHKAX CHIDKAIOTCS Oolee
geM B 2,7 (yctbe p. Uynsimman) — 4 (yerse p. b. Unnn)
pasza. IIpu 5TOM Ha XOpOULIO BBIPa)KEHHBIX TPOIMHKAX,
pacnpocTpaHEeHHbIX Ha TEPPUTOPUU AJTAHCKOro rocy-
JApCTBEHHOTO OMOC(HEPHOTO 3aloBEIHUKA, TJIe HET
0eCCHCTEeMHOTO XOXKICHHS 110 TEPPUTOPHUH, MOJICTHIKA
OTCYTCTBYET BooOIIe. Ha c1aboBBIpayKeHHBIX TPOIIHH-
Kax 3amachl MOJCTHIIKU Ja)Ke BBILIE, YeM Ha He3aTpo-
HyTO# Tepputopu (p. YeueHek) uim Ha TPOMKax, pac-
TTOJIO’KEHHBIX PSJIOM C TPOIOW, OTCHIIAHHOHN IIeOHEM
(p. Tesenek). O.E. Mapcdenunoii [39] Obu10 nokaszaso,
YTO YMEHbIIECHHE 3aMacoB MOACTUIIKK Ha PEKpearioH-
HO WCIIOJIb3YEMBIX TEPPUTOPHSX CBS3aHO HE TOIBKO C
€€ BBITANTBIBAHUEM WJIU Iepepaclpeie]IeHueM, HO U C
aKTUBHU3alMe B He MpOIECCOB MUKPOOHOW, B TOM
gyHuciae W TPUOHOH, ASCTpyKIMH. JlesSsTeIbHOCTh ne-
CTPYKTOPOB CTUMYJHMPYETCS MPEIBAPUTEIIbHBIM H3-
MeJIbYeHHEM MOJCTUIIKU B Pe3yJibTaTe peKpealmoHHO-
rO BO3JCUCTBUS M TEPEMEHIMBAHUEM HM3MEIbYCHHBIX
(hbparMeHTOB ¢ MOYBOH. Y CHIIEHHE TTPOIIECCOB MUKPOO-
HOU MeCTPYKIHH OBUIO 3a()MKCHPOBAHO ATUTHKAIIOH-

24

0/b

MowHocmb u 3anacel nodcmuaku: [0 - mpona, [ - eozae mponei, - meppumopusi 3ano8edHUKa; a) MOWHOCMb
nodcmusku, cM; 6) 3anacst nodcmusku, ke/m?2
Capacity and reserves of litter: [~ trail, [ - near the trail, & - territory of the reserve; a) litter capacity, cm; b) re-
serves of litter, kg/m?

HBIM METOJIOM YK€ Ha CICIYIOIIHNI TOJ] ITOCIE OJHOTO
Ce30Ha peKpeannoHHoN Harpy3ku. ABTopel [40] yka-
3BIBAIOT HA BO3JICHCTBHE aHTPOTIOTEHHOT'O BHITANITHIBA-
HHUSl HA OPraHMYECKOE BEHIECTBO TOYBBI U TIOYBCHHEIC
MHKPOOHOJIOTHUYECKUE MPOIECCH B MPHUTOPOJIHBIX Oy-
KOBBIX JIecax.

IIpencraBiennple Ha puc. 6 MaHHBIE CBUACTEIb-
CTBYIOT O HCOAHO3HAYHOM BIHSHHUH TYPHUCTCKO-
PEKpealnoHHOM 1eATeIbHOCTH Ha COoJiepKaHue rymyca
B mouBe. B oHOM cilyuae OHO HE U3MEHWIOCH (TOYKH
1 u 14), B npyrom — cauzmiocsk (touku 7,11,16), B Tpe-
ThEeM — YBETUIIIOCh (ToukH 4,6,8,15,18).

6

1

~

8 14 16 18

Puc. 6. Codepycanue 2ymyca: [ - mpona, ] - sozne mponui,
- meppumopus 3anosednuxa
Humus content: O - trail, O - near the trail, -
territory of the reserve

—

Fig. 6.

[IpyunHamMu CHMKCHHS COJEPKaHHS Tymyca TpHu
BO3/ICHCTBHU BBITANITHIBAHUS SIBISTIOTCS YMEHBIICHUE
MOCTYIJIEHUs] KOJIMYECTBA OPraHUYECKUX OCTaTKOB M
9pO3Usi BEPXHUX TyMYCOBO-aKKyMYJIATUBHBIX TOpHU-
30HTOB. YBEJIWYCHUE COACPKAHHS I'yMyca o0yCIOBIH-
BaeTCsl BHEJPEHUEM B BEpXHUU CIIOW MOYBBI (PparMeH-
TOB OMNajJa M YCHWJICHHEM IIpolecca OMOXMMHUYCCKON
JECTPYKIMN TIOJCTUIIKH TIPH €€ MTOCTOSIHHOM TepeMe-
muBanuy [1].
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Brusnue mypucmcxo-pexkpeayuonnoii 0esmenbHo-
cmu  Ha nokazamenu O0A20CPOYHOU  OUACHOCIUKU
HapyweHuli. no48000pa308anus npu peKpeayuoHHoM
6030eticmeuu. TITOTHOCTH MMOYBEI — 3TO Ba)KHEHIIIEE e
CBOWCTBO, OT KOTOPOTO 3aBHUCHT ra3000MEH, MOCTYII-
JIEHUE U TIEPEJIBIIKEHUE BOJIbI, €€ 3arachl B KOPHEOOH-
TaeMOM CJIO€. YBEIUYCHUE IUIOTHOCTH MPHUBOAHUT K
TIePEOPraHu3allii €CTECTBEHHOTO CIIOKCHHUS MTOYBCH-
HOr0 MaTepHalia MOBEPXHOCTHBIX TOPU3OHTOB. BhITar-
THIBAaHHE TIPUBOJUT K U3MEHEHHUIO TUIOTHOCTH MOBEPX-
HOCTHOT'O CJIOSI TIOYBBI B PE3yJIbTaTe KakK MpsSMOro, TaKk
¥ KOCBEHHOTO YIIOTHeHHS. ONoCpeIOBaHHOE BIIMSHUE
PEKpearuoHHON JIESTENHPHOCTH CBSI3aHO C U3MEHEHUSI-
MH B PAaCTUTEIHLHOM IOKpOBe. HekoHTpomupyembie
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BBICOKHE PEKpEeallMOHHbIE HAarpy3KU MOTYT IPUBOIUTD
K YMEHBILIEHUIO COMKHYTOCTH KPOH, Pa3peKeHUI0 Jpe-
BOCTOsI, MCUYE3HOBEHHUIO MOJJIECKa U MOJpocTa. OTO
NPUBOAUT K YBCIMYCHUIO OCBCUHICHHOCTH MW CMCHC
MOJIOJIOTOBOI TPAaBSIHUCTOM PACTUTENIIBHOCTH Ha CBe-
TONOOMBYIO 3J1aKOBO-PA3HOTPABHYIO, KOTOpasl CIO-
COOCTBYET «ECTECTBEHHOMY» KOCBEHHOMY YIUIOTHE-
Huro 1ouBbl Ha 0,3-0,4 r/cM’ [21]. TIpsimoe ymuoTHe-
HUE, B OTJIMYUE OT KOCBEHHOT'0, HAa HAaYaJbHBIX CTa/u-
AX AUTPECCUU MOXKCET HHUBCIMPOBATHCA YIPYTOCTBIO
HAITOYBCHHOTO TOKpOBa M €CTCCTBEHHLBIM BOCCTAHOB-
JIEHMEM CBOWCTB IIOYB B pe3yjbTaTe LUKJIOB IPOMOpa-
KUBaHUsA—OTTauBaHus [41].

0,3 0.6 0,9 0,7 1,0 1,3
4 L L
0-5 |
0-5 n
J 10-20 [ |
10-20 20-30 4
5M cM
6 8
0,3 0,8 1,3
4
0-5 | m 0-5
] 10-20 |
0-20 20-30 .
| o
16 5
] Tpoma il BO3JI€ TPOTIBI
trail near the trail
Puc. 7. [lnomHocmb nouswl, e/cm3. Homepa zpagukos

coomeemcmayom mo4kam onpobosaHusi Ha puc. 1
Soil density, g/cm3. The graph numbers corre-
spond to the sampling sites in Fig. 1

Fig. 7.
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BrmsiHvie BBITANTHIBAHKS TIPOCIICKUBACTCS JIO TITyOUHBI
20-30 cM, HO HaWOONBIIME W3MEHEHHsS OTMEYAIOTCS B
BepxHeM (0-5 cm) cioe. MccnenoBans oKasaliy, YTo BIU-
SIHHE PEKPEaIlMOHHBIX Harpy30K MPUBENO K YBEITMYCHHIO
motHocTH BepxHero (0-5 cwm) crost moussl B 1,2—1,7 paza
(puc. 7), HO aOCOJIOTHBIE 3HAYEHUS] HE TMPEBBIIIAIOT
1,24 r/eM’. ONTUMATBHON TUIOTHOCTBIO MOYB JUIsL JIpeBec-
HOW PacTUTEILHOCTH sBIIsTIoTCst 3HadeHuss ot 0.9 no
1,45 rlem’ [42]. Brimasienue JIeCHBIX BUIOB TPaBSIHBIX pac-
TEHUH IPOUCXOJIUT MPH TJIOTHOCTH TT0uB 1,2—1,3 rem’ [43].

Ha rmy6ure 1020 cM mIOTHOCTH MOYBHI HA TPOTE
Bo3pacTtaia He 6onee yem B 1,1-1,4 pasa, a uHOrAa OBI-
Jla TaKe HIKE, YeM Ha yJacTKax, He3aTPOHYThIX peKpe-
aIMOHHOM JiesiTenbHOCThI0. Ha rmy6oune 20-30 cMm aTtH
pa3IMuus MPAKTUIECKN CTHPAITUCH.

Ha BiausHue BBITANTHIBAHUS HA IUIOTHOCTH IIOYBBI
ykazbiBaeT D.N. Cole [44].

[InotHOCTH TBeEpHOW (a3pl — Oojee CTaOMIBHBIN
MOKa3aTellb 110 CPABHEHHIO C TUIOTHOCTBIO TTOYBHI. Be-
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JIMYMHA TUIOTHOCTH TBEPJOW (Das3bl MOYBHI 3aBHCHUT OT
€e XHMHYECKOTO W MHHEPaJOTHYECKOTO COCTaBOB H
OTIPEJISNISICTCS CPEIHEH BEJIMYMHON TUIOTHOCTU BeIIe-
CTBa, COCTaBJISFOIIETO JIaHHYIO MTOYBY.

B coctaB mMuHepanbHOU 4acTH MOYBBI B Ka4yeCTBE
OCHOBHBIX MUHEpAJIOB BXOJAT KBapll, MOJIEBOH AT,
TJIMHUCTHIC MI/IHepaJ'H)I, IIJIOTHOCTH KOTOpI)IX BapLI/IpyeT
B mpenenax ot 2,4 mo 2,8 r/em’. B To %ke BpeMs B TOY-
BE COJICPXKHTCS TYMYC C TUNIOTHOCTBIO OKOJIO 1,4 /e,
HOSTOMy B MaJIOFyMyCI/IpOBaHHbIX Imo4yBax INNIOTHOCTb
TBepnoi (asel kKonebneTcs B npenenax 2,6—2,8 r/em® ,a
B GOraThiX ryMycoM — 2,4-2,5 r/cM’. DTUM U BBI3BaHBI
pasiauuus 3HAYCHUH TUIOTHOCTH TBEPJOH (hasbl MOYBHI
Ha TPOIE M HA y4acTKaX, HE3aTPOHYTHIX PEKPearuoH-
HOU JIesATeNbHOCTRIO, B cioe 0-5 cM (puc. 8). C riryou-
HOM 3TH Pa3u4Ms HUBEIHMPYIOTCSA. B HWKeIexKarmx
TOPU30HTaX ATOT MOKa3aTeNb BbIIIE U COOTBETCTBYET
IUTOTHOCTH TBEPAOH (ha3bl JUII MHUHEPATbHBIX MOYB —
or 2,4 10 2,8 r/em’.
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Solid phase density, g/cm3. The graph numbers
correspond to the sampling sites in Fig. 1

Fig. 8.
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OTnesbHbBIC TpaHyJIOMETpUIeCKre (MEXaHUIECKHUE)
9JIEMEHTBl M arperatbl OObIYHO HEMJIOTHO MpPUJIEraoT
apyr k gpyry. Ilostomy Mexay HuMH 00pa3yroTcs
MIPOMEXYTKH, Pa3lNYHbIC M0 BEIMUYHHE U (hopme, KO-
TOpble HazbiBaroTCs nopaMu. COBOKYIHOCTb 3THX HOpP
COCTABISIET MOPHUCTOCTH (IIOPO3HOCTH, CKBAXHOCTB)
nouBkl. C 00111l TOPUCTOCTBIO CBS3aHBI BOJO- M BO3-
JyXOIIPOHUIIAEMOCTb, BJAro€MKOCTb M HEKOTOpPbIE
JIpyTue Ba)KHbIE XapaKTepUCTUKH MO4YB. [lopucTOCTb,
pasmep u GopmMa Mop 3aBUCAT OT IPAHyIOMETPUIECKO-
T'0 COCTaBa (BEMMIMHBI ¥ (POPMBI TPAHYIIOMETPHUCCKHX
9JIEMEHTOB), CTPYKTYpPbl IOYBBI — KOJIMYECTBA, BEJIU-
YUHBI U (OPMBI arperaTtoB, a TAKKe OT PACIIOIOKEHUS
UX OTHOCHTENBHO ApYr apyra. [1osToMy mOpHCTOCTSH
pa3iIMYHBIX IIOYB U Ja)K€ pa3HbIX TOPU30HTOB OJHOHN U
TO e MMOYBbI HEOJUHAKOBASI.

IopucrocTh HCCIETyEeMBIX MOYB HaXOJUTCS B 00-
paTHON 3aBUCHMOCTH OT IUIOTHOCTH, T. €. C TIIyOWHOH
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cHikaetcst (puc. 9). CoriacHo Ka4eCTBEHHOW OICHKE
obmeit mopucroctn H.A. KaumHCKOTO MOPHCTOCTH B
cioe 0—5 cM BapbUpYeT OT HEYAOBIETBOPUTEIILHON J10
U30BITOYHO TOPUCTOM Ha TPOME M OT YAOBICTBOPHU-
TEIBHOM J0 OTJIMYHOM — Ha y4dacTKaxX, HE3aTPOHYTHIX
BBITANTHIBAHWEM. B HUXKenexalux TOpu30HTax Mopu-
CTOCTb CHMIKACTCs, AOCTUTasd BCIUYUH, COOTBETCTBY-
FOINX Ype3MEPHO HU3KOW, XapaKTEPHOH ISl HILITIOBH-
AJIbHBIX TOPU30HTOB.

Crenenp adpanuu (BO31yX000ECIEYEHHOCTH) MOY-
BbI XapaKTCPpU3YETCA O6’beMOM, 3aHATBIM ITOYBCHHBIM
Bo3yxom B 100 ev’. Crenenb adparyu SBISIETCS] BaXK-
HBIM TOKa3aTejeM COCTOSIHHUA IOYB M 3aBUCHUT OT 3a-
MIOJTHEHHOCTH TTOp MOYBKI BoAoi. Korma Boja 3amosnHs-
€T BCE IIOpPbI, Pa3BUBAIOTCSI BOCCTAHOBUTEJIbHBIE TPO-
LIECChl, YTHETAIOLIME DPa3BUTHE PACTEHUH M MHOTUX
MpeJCTaBUTeNIe MUKPOHACEICHHS [T0YB.
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trail near the trail
Puc. 9. [Ilopucmocmv nouswl, %. Homepa epagukos
coomgemcmayom mo4kam onpobosanusi Ha puc. 1
Fig. 9.  Soil porosity, %. The graph numbers correspond to

the sampling sites in Fig. 1
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[Nokazarens BO3IyX000ECTIEICHHOCTH HCCIIETYEMBIX TI0UB
TPOIIBI HYDKE, YeM HA YUIACTKAX, He3aTPOHYTHIX BBITATHIBAHI-
eM pekpearTamu (puc. 10). B 0OBMHBIX YCIIOBHSIX BO3IyXO-
00CCTICICHHOCTh BEPXHHMX TOPH30HTOB BBIIIE, YEM HIDKEIIC-
KaIIX. B HAIIMX FICCIIeIOBAHMSIX B TIEPHO] SKCIICAIIMOHHBIX
PpaboT OBUTH THU C OCAKAMH, TIOITOMY YacThb O ObLIa 3aHATa
TIPOCOUYMBIIIMHUCS aTMOC(HEPHBIMH OCA]TKAMH.

HaunGonee 0OBEKTHBHBIM TOKa3aTeleM Ui OIpe-
JETICHUST PEKPEAIIOHHOTO BIIHMSHUS HA TI0YBY SBJSICTCS
TBEPAOCTb MOYBBL. TBEPAOCTH — 3TO COMPOTHBICHUE
MTOYBH IPOHUKHOBEHHIO B HEe Tea (METaTIMYECKOTO
IUTYHDKEepa) OINpeNeNieHHOW (OpMBI, Mepa MeXaHWde-
CKOU TIPOHUIIAEMOCTH TIOYB.

Pe3ynbTathl OnpeaeacHUs] TBEPAOCTH MOYBHI MPE/I-
cTaBJeHbI Ha puc. 11.

TBepmocTh MOUBBI ObLIA HA TPOTIC BBILIE, YEM BO3JIE
Tponbl, B 1,3—1,5 pasa. Ha yBenmnuenue TBepaoctu
MTOYBHI TIO/T BIMSHUEM PEKPEAIOHHBIX HAarpy30K yKa-
3BIBAIOT U JApyrue uccienonarenu [45].
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Puc. 10. BosdyxoobecneueHHocmb noussl, %. Homepa epa-
¢ukos coomeemcmeyrom moukam Onpo6O8AHUS
Ha puc. 1

Fig. 10. Air content in soil, %. The graph numbers corre-
spond to the sampling sites in Fig. 1

CtpyKTypa, WU arperaTHhIi COCTaB, MOYB OTHO-
CUTCA K IIOKa3aTeslsiM JOJTOCPOYHOM JHArHOCTUKH
HapylLIeHUH MOYBOOOpA30BaHMS TPU PEKPEAlMOHHOM
BozzericTBud. [lokazaTenu AOJITOCPOYHON JMATHOCTH-
KH HapyIIeHU#H (HOPMHUPYIOTCS B PE3ylbTaTe OTHOCH-
TEJIBHO JUINTENIbHBIX OJIHOHAIPABIEHHBIX MPOLIECCOB U
mosToMy TpeOyroT m3mepenuil uepes 10 met n Goree.
Iloxn cTpykTypold NOYBBI IMOHUMAKOT COBOKYITHOCTB
arperaToB, WJIM CTPYKTYpPHBIX OTIEJIbHOCTEH, pa3iuy-
HOM BeNUYMHBI, (HOPMBI, TOPUCTOCTH MEXaHUYECKOM
MIPOYHOCTH U BOAONPOUHOCTU. Arperarbl JUAMETPOM
oompmie 0,25 MM Ha3BIBAIOTCS MakpoarperaTamu,
menbue 0,25 MM — mMukpoarperatamu. L{eHHBIMU 5B-
JSIOTCS arperatsl ¢ pazmepom ot 0,25 no 10 MM, obma-
Jalollde TOPUCTOCTbI0 M BOJOIPOYHOCTHIO, TaKas
CTpyKTypa oOycnoBnuBaeT Hauboiyiee OJIaromnpHsITHBINA
BOJIHO-BO3IYLIHBII PEXKUM I10YBBI.

B Hammx uccnenoBaHusAX peKpealioHHas Harpy3Ka He
OKa3aJia BIMSHUS Ha arPeraTHbIil COCTaB IMOYBHI (Ta0. 1).
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8 11 14 15 16
Puc. 11. Teepdocmb nousbl, Ke/cm?: ’ mpona, # He3ampoHymulll Mypucmcko-pekpeayuoHHol 0esimeabHOCmbio
yuacmok. Homepa zpagukoe coomgemcmeayrom mo4kam onpo608aHus Ha puc. 1

Fig. 11. Soil hardness, kg/cm?2: trail, * undisturbed area. The graph numbers correspond to the sampling sites in Fig. 1

Ta6auya 1. AzpecamHblil cocmas no4ewl
Table 1. Aggregate composition of soil

Ne Touku oT6opa (puc. 1) MZCTO PCDp.anlcu?u q?ch(;) CocTosiHUe Koapuuuent CocToaHue
Sampling site no. (Fig. 1) oToOPA article fractions, % Condition CTPYKTYPHOCTH Condition
) ' Sampling site <0,25 0,25-10 >10 Structural coefficient
Tpomna/trail 10 81 9 4,26
15 BO3JIe TPOIBI
near the trail 7 83 10 488
Tpomna/trail 8 83 9 4,88
11 BO3.Ie TPOMEI 10 82 8 456
near the trail OTJINYHOE OTJINYHOE
Tpomna/trail 13 77 20 excellent 2,33 excellent
8 BO3JI€ TPOIIbI
near the trail 30 67 7 181
Tpomna/trail 15 79 6 3,76
6 BO3JI€ TPOIIbI
near the trail 25 70 > 233
Tpona/trail 17 56 27 1,27
4 BosJIE TPOTIBI xopolee xopollee
near the trail 23 59 18 good 1,44 good
Tpomna/trail 5 90 5 9,00
1 BO3JIe TPOTbI
near the trail 7 86 7 6,14
Tpomna/trail 5 87 8 6,69
5 BO3JIe TPOIBI
near the trail 2 1 8 245
Tpomna/trail 5 94 1 15,67
7 BoSIe TPOTbI OTJINYHOE OTJINYHOE
. 24 63 13 excellent 1,70 excellent
near the trail
Tpomna/trail 3 77 20 3,35
14 BO3JI€ TPOIbI
near the trail 3 75 22 3,00
Tpomna/trail 8 83 9 4,88
16 BO3JI€ TPOIIbI
near the trail 6 87 7 6,69
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[lo comepxanmro Hambomee IIEHHBIX YACTHII
(0,25-10 mm) B 80 % mccienoBaHHBIX TOYEK arperar-
HOE COCTOSIHHE MTOYBBI OLIEHUBAJIOCH KAaK OTJIMYHOE U B
20 % — xak xopoiuee. IIpu 3TO0M paznuuust JaHHOTO
MOKa3aTels Ha TPOIE U BO3Ne Heé ObUIM He3HAUMTEIh-
HBIMHU. B IOJIOBUHE TOueK OMpOOOBaHMS COAEPIKAHUE
gactun pazmepoM ot 0,25 no 10 MM Ha Tpome ObUTO
YyTh BBIIIE, YEM PSZIOM C TPOMOW. AHANIOTMYHAs Kap-
THHA HaONIO#anach MPH OIEHKE arperaTHOro COCTOS-
HUSI TIOYBBI U TI0 BETUUMHE KO3(UIHEHTA CTPYKTYp-

Hoctu (0,25-10/(<0,25+>10). CHmKECHHE COICpIKaHUS
LEHHBIX YaCTHIl B IOYBaX B MECTAX, HETOABEPIKCHHBIX
BBITANTHIBAHUIO, 00YCIIOBJIEHO, BEPOSITHO, MMOBBILICHU-
€M COJIep)KaHUsi MUKpoarperatoB (uia) 3a CUeT NpH-
BHOCA MX BO BpeMs IaBOAKOB. Ha Tpomax ke 3Tu 4a-
CTHILIBI YAAJSIOTCS MPH MEPEIBMKEHUU TYPUCTOB.

Ecnu o BhIIeyKa3aHHBIX MOKA3aTeNIsIX B JINTEPATy-
pe UMEIOTCS TaHHBIE, XOTh B HEOONBIIIOM KOJIHYECTBE,
TO TO AIIEMEHTHOMY XHMHUYECKOMY COCTaBY ITOYB OHHU
KpaliHe orpaHu4eHs! [46].

Ta6auya 2. CodepicaHue 6U02eHHbIX U MOKCUYHBIX 31eMEHMO08, M2/Ke

Table 2. Content of biogenic and toxic elements, mg/kg

Ne Touku oT60opa (puc. 1 'ny6uHa oT60pa, CM MecTo oT60pa
Sampling site Eo.((r;?ig.l)) Sai,npling deptl})l, cm Sampling si?e K Ca Mn Fe Cu Zn | Mo As Pb
0-5 rpona/trail | 2200 | 8400 [680 [37100 [ 10,0 [ 71 [26 [ 18,0 [ 163
is 5-30 9700 |11200 | 560 |38800 | 17,2 | 50,4 | 1,3 | 11,3 | 182
0-5 Boaste Tponbl | 6600 | 7400 | 430 |36500 | 8,0 | 56 | 2,7 | 14,6 | 13,7
5-30 near the trail | 9100 | 10700 | 510 |37900 | 12,6 | 47,2 | 23 | 11,2 | 147
0-5 rpona/trail |10 | 7900 [340 [40500 [ 13,6 [51.1 [27 [ 66 [ 113
18 5-10 9400 | 8500 | 420 [38000| 9,8 | 49 | 2,1 | 8,0 8,1
0-5 Boaste Tporbl | 9500 | 9200 | 370 [35000 | 13,9 | 51 |27 | 7,3 | 10,2
5-10 near the trail | 12200 | 9500 | 490 | 44600 | 155 | 56 | 2,3 | 11,5 | 7,9
0-5 rpona/trail | 1230016000 [770 [32000 [ 136 [ 88 [21 [ 25 [ 174
1 5-30 10200 | 11500 | 670 |37100 | 14,6 | 47,2 | 1,0 | 2,9 | 194
0-5 11300 | 11500 | 770 |42300| 9,1 | 60 | 1,8 | njo | 18,0
5-30 B“”ith;’“’.’l‘ 9200 | 9600 | 600 |27500 | 15,9 | 46,7 | 1,1 | 2,8 | 23,2
12 0-5 nearthetrall 173400 | 8700 | 620 |43900 | 24,0 | 40,6 | 22 | 9,8 | 142
0-5 rpona/trail |-2600 12600 [810 50100 | 9,1 | 57 | 20 | njo | 123
g 5-30 P 9100 | 14500 | 830 |34000 | 16,8 | 60,0 | 1,4 | 3,3 | 157
0-5 Boaste Tporbl | 10000 | 14100 | 830 |41300 | 11,5 | 62 | 3,5 | n/o | 12,4
5-30 near the trail | 8900 | 12500 | 770 | 32400 | 15,0 | 54,0 | 0,8 | 1,5 | 14,0
0-5 rpona/trail | L1200 13600 [800 [44000 | 115 | 69 [ 18 [ njo | 129
. 5-30 10800 | 11500 | 820 [32700 | 21,2 | 57,0 | 1,1 | 2,5 | 13,6
0-5 9100 |10100 | 540 |28900| 80 | 56 | 1,5 | n/o | 9,6
5-30 B°3“etth;’“'?l‘ 10700 [ 12000 | 670 |30800 | 17,7 | 522 | 09 | 3,4 | 124
3 0-5 nearthe tralt 147500 | 14800 [1000 (39300 | 30,2 | 71 | 1,8 | 15,0 | 105
0-5 rpona/trail | 1310011900750 [37100 [ 148 [ 73 [15 [ 3,5 [ 110
. 5-30 P 10500 | 11400 | 820 |35200 | 25,9 | 64,0 | 1,4 | 47 | 17,7
0-5 BoaJe Tponbl | 11800 | 11800 | 750 34800 | 159 | 70 | 1,8 | 3,3 | 122
5-30 near the trail | 16800 | 16000 |1050 43400 | 27,1 | 78,0 | 1,5 | 10,6 | 13,5
0-5 rpona/trail |1200 [20700 810 [38600 | 244 | 60 [22 [ 72 | 136
) 5-30 P 9900 |12500 | 600 |32800 | 11,1 | 481 | 1,3 | 94 | 93
0-5 Boaste Tporbl | 9100 | 12700 | 520 |30300 | 9,3 | 544 | 1,6 | 6,6 | 87
5-30 near the trail | 8300 | 14900 | 730 |37900 | 16,0 | 49,6 | 1,2 | 10,7 | 11,4
0-5 rpona/trail | 1230012500 [790 [41500 [ 278 [ 167 [ 14 [ njo [ 12,2
s 5-30 9100 | 14500 |1240/30800 | 27,5 |113,0| 1,1 | 42 | 47,0
0-5 Boaste Tporbl | 9200 | 14000 [1210[37700 | 32,4 | 562 | 1,6 | n/o | 100,0
5-30 near the trail | 12200 | 16600 | 750 | 47200 | 20,9 | 50,7 | 1,2 | 3,8 | 118
0-5 rpona/trail | 1030021100 [710 [64100] 17,7 [ 55 [ 16 [ njo | 113
; 5-30 P 11600 | 22300 | 850 | 48600 | 355 | 450 | 1,2 | 3,4 | 203
0-5 Boaste Tporbl | 12000 | 19800 | 820 |68300 | 25,0 | 5,9 | 1,5 | n/o | 83
5-30 near the trail |10700 | 19200 | 560 | 40800 | 33,3 | 41,0 | 1,2 | 4,2 | 10,2
0-5 rpona/trail | 11200 [10400[1060[30700 [ 10,6 [ 78 [14 [ 44 [ 14,0
1 5-30 10400 | 10500 | 900 37700 | 12,3 | 64,0 | L1 | 7,2 | 17,0
0-5 Boaste Tporbl | 9900 | 10400 | 680 |40200 | 128 | 70 | 1,4 | 4,8 | 135
5-30 near the trail | 11000 | 12400 |1330]38800 | 20,1 | 70,0 | 1,1 | 9,7 | 13,0
0-5 rpona/trail | 10200 ] 9500 [800 [35100[ 88 [ 65 [12 [ 84 [ 143
16 5-30 8800 | 11300 | 780 |30100 | 20,3 | 56,0 | 0,8 | 8,7 | 26,1
0-5 Bo3sie Tponbl | 13100 | 11200 [1270|43300 | 16,0 67 |n/o | 10,2 17,9
5-30 near the trail | 9000 | 11000 | 730 |33600 | 15,2 | 62,0 | 1,1 | 9,0 | 186
O/Z1K/Approximate permissible concentration (UEC) HeT HeT |[1500| HeT 33 55 | Hetr 2 32

n/o - He o6HapyxceHo (<0,5 mz/xe)/not detected (<0,5 mg/kg); sHcupHbiM wpudmom evideseHbl 3HAYEHUS, Npesbluarujue

O/IK/values in bold are those exceeding UEC concentrations.
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B Hacrosmee Bpems Hamu HE OOHapy>KEHO 3HAUYH-
TEJIbHBIX U3MEHEHHUH B 3JEMEHTHOM XHMHUYECKOM CO-
CTaBe IMOYB, OOYCIIOBJICHHBIX BIUSHHEM TYPHCTCKO-
peKpeannoHHoM aearenbHocTr (Tabm. 2). ComepikaHus
OouoreHHbIx AteMeHTOB (Mn, Cu, Zn) He MPEBBIIIAIOT
HOPMHUPYEMBIX 3HAUEHWH JAJIsl TIOYB JIETKOTO TpaHyso-
metpudeckoro cocraBa (OK, 2009). Conepxanue
OCTANTbHBIX OMOTEHHBIX DJICMEHTOB HAaXOIUTCS B IIpe-
nenax (OHOBBIX 3HAUCHHH. braromnpusrHas 00CTaHOB-
Ka CKIIQJIbIBACTCS TI0 COJICPYKAHHMIO CBUHIIA, 34 UCKIIIO-
yeHueM ycTbs p. bonpmme Ynmn. OOHapyXEHBI BBICO-
KM€ COJEp)KaHUsl JPYroro TOKCHYHOIO 3JIEMEHTa —
MBIIIBSKA. YPOBEHBb ATOT HE BBHIXOIUT 32 MPEACibl (o-
HOBBIX KOHIICHTPAIMK MBIIIbsIKA JUIsI HE3arPsS3HEHHBIX
mouB mupa (<1-95 mr/kr) [47], HO npeBbiaer OJIK B
1,2-9 pa3. Beicokre KOHIIEHTPAIUHA MBIIIbSIKA HE CBSI-
3aHbl C BIMAHUEM TYPUCTCKO-PEKpEallMOHHON Jes-
TEJIBHOCTH, a OOYCJIOBJICHBI, BEPOATHO, TCOXUMHYC-
CKHM CPOJICTBOM dJieMeHTa K (dochopy u dhocdopuro-
HOCHOCTBIO OTJIOKeHUH Aurae-CassHCKOH TOpHOM
ctpansl [48]. CpeaHee BajoBoe COAEpKAHUE MBIIIbsIKA
B menocdepe Antas mo naHHeM [49] cocraBmseT
17,6+1,0 mr/kr, u3menssich ot 0,4 10 69 Mr/kr.

3ak/iloyeHue

CrencrBueM pEKpeanioHHOTO BIUSHHS B IIPH-
OpeXHOI 30HE ropHO-JecHOro nosica Tenernkoro ozepa
SABJACTCA pasBUTas TPONMUHOYHAA CEThb, IPUBOAAIIAA K
TpaHchopMaIui €CTECTBEHHBIX HSKOCHCTEM (peKpea-
LIMOHHAS IUTPECCHS).

OneHka pe3yJbTaTOB aHalM3a CBOMCTB M COCTaBa
MOYBHI HAa TPOIIE M HA yUaCTKaX, HE3aTPOHYTHIX PEKpe-
AIIMOHHOW JIeSITEeNBHOCTBHIO, TOKa3ala CYyIIECTBEHHOEC
pasJiuyue 1o psjay mapamerpos.

AHanu3 BOJHOW BBITSDKKM TOKa3all yYMEHBIICHHE
KHCIIOTHOCTH, CHIDKCHHE COACPKaHHUsI aMMOHHIHOTO U
HUTPATHOTO a30Ta, (oc(aroB, UIMCHEHHSI KOHIICHTPA-
MU KAaTHOHOB KaJIbLIUS, KaJMS W MarHus BEPXHETO
CJIOSI TIOYBHI HA TPOTIE TI0 CPABHEHHUIO ¢ HEHAPYIICHHOM
TMOYBOM.

BriTanTeiBaromiee AeiicTBUE PEKPEAaHTOB BHI3BAJIO
HapymeHue IMOJACTUIIKU, YMEHBIICHUC eé MOIIIHOCTH
WY TIOJTHOC YHHUYTO)KECHHE B 30HE TPOI. MOIIHOCTH e
BapbHupoBana oT 1 10 2 cMm. B To Bpems kak Ha ydacrt-
Kax, HE3aTPOHYTBIX TYPUCTCKO-PEKpEallMOHHON Jes-

CITMCOK JIMTEPATYPbI

TEJIBHOCTBIO, ATOT II0Ka3aTeslb W3MEHsICd OT 2 0
5 cM. 3anackl NOJACTUIIKM HA CPEeIHEBBIPAKEHHBIX TPO-
MUHKaX CHU3WIKUCH Oonee yem B 2,7-4,0 pasa. Ilpu
9TOM Ha XOPOIIO BBIPAKEHHBIX TPOMHUHKAX, PaCIIpo-
CTpPAaHEHHbIX Ha TeppuTopuu Autaiickoro rocynap-
CTBEHHOTO OMOC(EepHOTo 3aloBeAHNKA, I/Ie HET Oeccu-
CTEeMHOTO TEPEJBMKCHUS 110 TEPPUTOPHH, MMOJICTUIIKA
HA HEMHOT'OYMCIIEHHBIX WIN JaXK€ €IMHCTBEHHBIX TPO-
MMIHKAaX OTCYTCTBYeT BooOmie. Ha craboBBIpaskeHHBIX
(cBexMX) TPOMUHKAX 3amachl MOJCTUIKU AaXKe BHIIIE,
4YeM Ha HE3aTPOHYTOW TEPPUTOPHH WM Ha TPOIIKAX,
PACIIONOKEHHBIX PSIOM C TPOMOH, OTCHITAHHOH IIe0-
HeM. [lomydeHHbIE pe3ysbTaThl CBUAETENBCTBYIOT O
HEOJTHO3HAYHOM BIIUSTHUM BBITANITBIBAHHUS Ha COJEp-
JKaHMe T'yMyca B I[104BE€, BbIpa)kalolleMcs B yBeJIUue-
HUU WU CHUKEHUH €ro KOJINYeCTBa.

BrusiHue pexpealnoHHBIX HAarpy3oK NpUBENO K
YBEJIIMYCHUIO IUIOTHOCTH MMOYBbI BepxHero (0—5 cm)
ciost B 1,2—1,7 pa3, HO aOCOJIOTHBIC TIOKa3aTeln He
MIPEBbIIATN KPUTHYECKUX 3HAUEHUH ISl JPEBECHOU U
TPABSIHUCTOW PACTUTEIBHOCTH. YBEIMUYEHHUE ILIOTHO-
CTH COIIPOBOKIAJIOCH CHUKEHHUEM IOPUCTOCTH U BO3-
IyX000ECIeUCHHOCTH MOYBBI. TBEPAOCTh IOYBHI ObLIa
Ha TpoIie BhIIIE, YeEM Bo3Jie Tporsl, B 1,3—1,5 pa3za. Pe-
KpealioHHasi Harpy3ka He oKasaja CyIIECTBEHHOTO
BIIMSIHUSI Ha arperaTHbIM cOCTaB — IOKa3aTelb J10JIIo-
CPOYHOM TUArHOCTUKU HApyLIECHHUH MOYBOOOPA30BaHHS
MIPY PEKPEAIMOHHOM BO3JICHCTBUH, KOTOPOE OIICHHBA-
ercst mpuMepHo yepe3 10 ner.

Bnusinue TypHCTCKO-PEKpEallMOHHON J1esTeNbHO-
CTH Ha 0011ue pU3nIecKrue CBOMCTBA MPOCIIEKUBAIIOCH
o Tayounasl 20—30 cM, HO HauOOIbININE HW3MEHEHHS
ObUTH OTMEYEHBI B BepxHeM (0—5 cMm) croe.

He oOHapyXeHO 3HAYUTENbHBIX U3MEHEHUH B 3Je-
MEHTHOM XMMHYECKOM COCTaBe MOYB, 00YCIOBICHHBIX
BJIMSIHUEM TYPUCTCKO-PEKPEAllMOHHON AEATENIbHOCTH.
Conep:kaHusi OMOTCHHBIX JJIEMCHTOB M CBUHIIA HAXO-
JSTCS B mpenenax (POHOBBIX 3HAYEHH M HE MPEeBbIIa-
0T HOPMHPYEMBIX 3HadeHHH. OOHapy)KeHHBIC BBICO-
KM€ KOHLIEHTPALlMM MBILIbSKA HE CBSI3aHbI C BIHUSIHUEM
TYpPUCTCKO-PEKPEALIMOHHON JAEATeNbHOCTH, a MPEro-
JIO)KUTENFHO O0YCIIOBIIEHBl T€OXUMHUYECKUM CPOJ-
CTBOM 35ieMeHTa K (dochopy u $pochopuTOHOCHOCTHIO
otnoxeHuid Anrae-CassHCKOH rOpHON CTpaHb.
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