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ITpuBoasATCS pe3yabTaThl KOMITJIEKCHOTO M3yYeHUsI OTIOPHOTO pa3pe3a BEPXHEKAHO30MCKMX OTIOXKEeHU
Vnan-XKasnra B 3anagHom 3abaiikaibe. [TonyyeHHBIE TTaJIEOHTOIOTMYECKUE, TTaJlIe0- U TIETPOMarHUTHBIE,
JINTOJIOTO-MUHEPATIOTUYECKHUE Y TEOXUMUYECKHE TaHHbIE MO3BOJMIM YCTAHOBUTD M OXapaKTepU30BaTh B
pa3pes3e OTJIOXKEHUSI HUXKHETO, CPEIHETO U BEPXHETO MJIEMCTOIeHA U TojIolieHa, BBISIBUTh OCOOEHHOCTU
U YCJIOBUSI ceAUMeHTOreHe3a. BrlneaeHHbIe B pa3pese 5 mauek oObeAMHSIIOTCS B ABE TOJIIMU: HUXKHIOIO
(cou 1-27, mauku 1—3) u BepxHioto (ciou 28—35, mauku 4—5). Ha mrybune 15 M B pa3spese hukcupyercst
rpaHuiia xpoHoB Martysama u bpionec (0.773 MiH JieT), a Ha TIyOuHe 23 M — BEpXHsisl rpaHMIIa CyOXpoHa
Xapamuiabo (0.990 mun net). [Tpu aTom rpanunia Marysima/BproHec coBnagaeT ¢ rpaHulieit hayHUCTHYC-
CKMX KOMIUIEKCOB HUXKHETO U cpenHero reiicroiieHa. @opMupoBaHue pa3pe3a oTBe4YaeT JBYM KPYITHBIM
3TarnaM OCaIKOHAKOIUIEHUSI, TPaHUIa MEXIY KOTOPBIMU IIPOXOIUT MexXmy nadkamu 3 u 4 (mr. 11.8 m). U3-
MEHEeHUe METPOMArHUTHBIX U TPaHYJIOMETPUUYECKHUX TTApaMETPOB M0 pa3pe3y MMeeT KIMMaTUUeCKYIO IMpU-
POy ¥ OTpaxkaeT uU3MeHeHUs OKpyKatolieit cpenbl. Hanbomnee Ternio- u Bjiaroo6ecnedyeHHbLIMU YCIOBUSIMU
XapakTepusyeTcs GopMUpOBaHME HIDKHEI YacTu pa3pesa (Imayka 1), CorpoBoXIaBIIeecs aKTUBHBIM IIPO-
SIBJICHUEM TleioreHe3a. BepxHss Tosia pa3pesa HaKarjinuBajlach B 60Jiee XOJOMHbBIX U CYXUX YCIOBUSIX C

MOBBILIEHHOM TUHAMUKOM 20JI0BBIX ITPOLIECCOB.

Knroueenie crosa: 3abaiikanbe, miaeiicTolieH, MUKpoTepuodayHa, rajeo- U IeTpoOMarHUTHBIN aHaInu3, reo-
XUMUS PBIXJIbIX OTJIOKEHU, IPUPOIHAS Cpeaa, JIUTOIOTHS
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BBEIAEHME

B BaiikambckoM pernoHe pa3pe3bl YeTBEPTUYHBIX
0OCaJOYHBIX KOMIUIEKCOB UIMTEIBHOIO Iieprona ¢op-
MUPOBAHUS U MIPU 3TOM BBICOKOTO XpPOHOCTpATUTPa-
¢dudeckoro paspenieHruss HeMHOTounciaeHHbBl. Hanbo-
Jiee BaXKHBIM 1 TTOJTHO OXapaKTepU30BaHHBIM OITOPHBIM
pa3pe3oM KOHTMHEHTAJIbHBIX OTI0XEHUI 3TOT0 Bpe-
MEHHOI0 MHTepBaJia sBisieTcs pa3pes Tomoroii (PaB-
CKUI U ap., 1964; Banrenreiim u ap., 1966; bazapos,
1968; Epbaesa, 1970; AnmekceeBa, 2005), OTKpbIThI B
3anagHom 3abaiikaiabe A.I1. OxianHUKOBBIM B 1952 1.
Jo HacTosII1Iero BpeMEeHM OH OCTaBaJICs MPaKTUYECKU
€IWHCTBEHHBLIM IMOJHBLIM pa3pe3oM KBapTepa, I
KOTOPOTO Ha OCHOBE Pa3IMYHBLIX METOAOB ObLIO IO~
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JIy4eHO HaJIeXKHOe 000CHOBaHUE BO3pacTa IIpeIcTaB-
JIEHHBIX B HEM OTJIOXeHU. KpoMe 3Toro, AeTanbHbIe
reoJIOTUYECKUE M MAJIEOHTOJIOTUYECKIE UCCIEN0BA-
HUSI OBLIM IIPOBEACHBI Ha IBYX APYTUX OIMIOPHEIX pa3-
pe3ax 3anagHoro 3abaiikaabsa — 3acyxuHo 1 Jomoron
(Epbaesa, 1970; bazapoBu np., 1976; Annekceena, 2005).

Panee B 3abaiikanbe MpH M3YYEHUU OMOPHBIX
pa3pe3oB KBapTepa BHUMAaHUE YIEISJIOCh B OCHOB-
HOM aHa/Iu3y TI'eOJIOTMYECKOTO CTPOeHUSI U (hayHBbI
MEJIKMX MJIeKonuTaroux. [lajeoMarHuTHbIE UCCIe-
JIOBAaHUS 3[eCh ObUIY MPOBEASHBI JUIIb HA pa3pe3ax
Tonoroii u 3acyxvHO, 4TO MO3BOJWJIO BIIEPBHIE yCTa-
HOBUTH rpaHUILy XpoHOB Martyama/BbproHec B cpenHeit
tojie paspesa Toaoroit (THuO6MaeHKO U Op., 1976).
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Puc. 1. O630pHas kapTta tora Bocrounoit Cudupu (BBepxy) 1 cxema pacroloXeHUsI OCHOBHBIX OMTOPHBIX pa3pe30B KBapTepa
(0603HaYeHBI KpaCHBIMU KpyXKaMM) Ha 1iudposoii 3D Monenu peiabeda 3anagHoro 3abaiikanbs (BHU3Y). [1pu cocraBieHun
cxeM rcnoab3oBaiuch nanubie SRTM v4.1 (Jarvis et al., 2008; http://srtm.csi.cgiar.org).

A.H. 3ynunbiM (1980) Oblia cienaHa nomnsiTKa 6Uo-
cTpaTurpaIecKoil 1 TMajeOMarHuTHOM KOPPEISIIN
pa3pe3oB kBaprepa [Ipubaiikanbs. Tem He MeHee 3Ta
mpobGJiemMa 10 CUX TTop Aajieka OT CBOETO pa3pelleHusl.

B 2017 r. B 3amagHom 3abaiikaibe (puc. 1) aBTop-
CKUM KOJIJIEKTUBOM HACTOSIIIEH CTaThU Ha CEBEPHOIt
okpauHe c. TapOararaii ObJI OOHApPY:KEH U ONUCaH
HOBBIIA pa3pe3 BEpPXHEro KaiHOo30$, MOJyYMBIIMWMA
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Ha3BaHMe YnaH-2Kajra, 9yTo B mepeBojie ¢ OypsSITCKO-
ro ozHauaeT “KpacHblii oBpar”. Heob6xonumo otMe-
TUTh, 9TO B paitoHe TapOaraTast U3BeCTHO HECKOJIBKO
MECTOHAXOXICHUM TMIeHCTOLIeHOBOM (hayHBI, B TOM
yucie [nMHKa, pacnosoXxeHHoe K 3amaay OT cefa,
TIe paHee MTPOBOIMIINCEH COOPBI MCKOITAeMBIX OCTATKOB
KPYIHBIX MJIEKOITUTAIOIINX CPEIHEIUIEHCTOLIEHOBOTO
Bospacta (KiemeHTtbeB, 2007). OqHako onucaHue pas-
PE30B 3TUX MECTOHAXOXICHWI 1 mH(popMaust 06 nx
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CTPOEHHME U1 YCIIOBUA ®OPMUPOBAHUA 115

TOYHOM JIOKaJIM3allu¥ B ONyOJMKOBAHHOM JIUTEepaTy-
pe OTCYTCTBYIOT. Pe3ynbTaThl IpeaBapuTeIbHbIX HUC-
cJieOBaHU TTOKa3alu BBICOKYIO MEPCIEeKTUBHOCTD
0calloyHOro apxuBa YnaH-ZKanra sl pelieHus 3a-
Jlad perMOHaJIbHOM cTpaturpaduu M mnajeoreorpa-
¢rueckoro aHajiM3a 1 ObLIM OMYOJIMKOBaHBI B (hopMe
KkpaTkoro coobmenus (Epbaesa u ap., 2019). B Ha-
CTOSIIIIEH CTaThe HAa OCHOBE MaJEOHTOJOTMYECKUX,
rnajeo- U IeTpOMarHuTHBIX, JUTOJIOTO-MUHEPaIOTr U -
YECKHUX U TEOXMMUYECKUX TaHHBIX AETAIbHO OXapakK-
TEPU30BaHO JIUTOJIOTO-CTpaTUrpauiYeckoe CTpoe-
HUe pa3pe3a, 0OOCHOBAH BO3pacT Cjaralmllux ero
0CaJIKOB, BBITIOJIHEHA PEKOHCTPYKILIMS TaIe02KOJI0-
TMYECKUX YCJIOBUN U CEAUMEHTOJOTMYEeCKrX obCcTa-
HOBOK (hOpMUPOBaHUsI, MPOBeAcHA KOPPEISLUs C
JIPyTUMM OTIOPHBIMU pa3pe3aMu 3abaiikaiibsi.

MATEPUAJI U METO/1 bl

Jng n3ydyeHus paspesa YnaH-2Kajra ObIT 3ameii-
CTBOBaH KOMIIJIEKC ITaJICOHTOJIOTUYSCKUX, MAaJIe0- U
METPOMArHUTHBIX, JIMTOJOrO-MUHEPATOTUYECKUX U
JIUTOXMMHUYECKNX MeTOHIOB. B paboTte ncroiib3oBaHa
MexxnyHapogHasi cTpaTurpadudeckasl IKaja, CO-
IJJACHO KOTOPOM IpaHMIIa IUIMOLIEHA/TIeiicToleHa
npoxonut Ha ypoBHe 2.588 miH jet (Gibbard, Head,
2020).

ITocie 3aumcTkKM OOHaXEeHUS II0 CTaHIAPTHOM
METOJIMKe TTPOBOIUIIOCH TTOCIOITHOE ONMCcaHue pas-
pe3a, yCTaHABIMBAJIUCh OOIIME OCOOEHHOCTU CeaU-
MeHToreHesa. Ocoboe BHUMAHME YACISIIIOCh COMPsI-
>KEHHOMY HUCCJIeA0BAaHNIO MOP(POJIOTUYECKUX CUCTEM
U KOPPENSITHBIX OCAAOYHBIX KOMILUIEKCOB TEPPUTO-
pPUM pacTOJIOXEHUS pa3pe3a B paMKax MOpP(OJIUTO-
reHeTUYeCKOro aHaju3a COMIACHO METOAUYECKUM
pekoMmeHaanusiM (CumoHoB, 1972).

ITaneoHTOIOTMUECKUIT MaTepUall ObLI COOpaH Me-
TOJIOM ITOCJIOMHOIT TPOMBIBKM OCaJIKOB pa3pe3a C UC-
MOJIb30BaHUEM (QIIOTALIMOHHOI YCTaHOBKU, OCHa-
IIEHHON TpeMsl TOCIeI0BaTeIbHO PACIIOJIOXEHHBI-
MU CUTaMU C IMaMeTpoM siueu (cBepxy BHu3) 3.0, 1.0
n 0.5 mm. [TonydeHHBII KOHIEHTPAT BEICYIIINBAJICS 1
JaJibHeHIlIMe McclenoBaHUsl UCKOIMAaeMbIX OCTAaTKOB
MIPOBOAMINCH II0 cTaHmapTHOM MeToauke (I'pomoB,
1957; AramxansaH, 2008).

ITaneoMarHuTHBIE MCCICAOBAaHUS OBLIM BBITIOJ-
HeHBI B najjeoMarautHoMm 1uieHrtpe MHIT CO PAH
(HoBocubupck) Ha KpuoreHHoM Maruutomerpe 2G
Enterprise 755R no meronuke (Tauxe, 2010). OpueH-
THUPOBaHHbIE 00pa3libl B KOIUYecTBe 99 IITYK, OTO-
OpaHHBIE ¢ 11aroM ot 5 1o 25 cM (B cpenHeM 15 cm) B
cra”gaptHeie (7 c¢M®) IUIAaCTUKOBBIE KOHTEWHEpHI,
OBbLUIM MOABEPTHYTHI CTYIIEHYATOMY Pa3MarHU4MBaHUIO
MepeMeHHBIM MarHUTHBIM nosiem 10 70—90 mTi (13—
15 maroB) ¢ TMOMOIIBIO YCTAHOBKHM, BCTPOCHHOM B
KPUOTeHHBIII MarHuToMeTp. MHTepmperanms pe-
3yJBTaTOB IIPOBOAUIACH C TIOMOIIBIO IIPOrPAMMHOIO
komiuiekca Remasoft-3.0 (Agico, Uexust), UCITONIb3y-
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IOIIEro CTaHOapTHBIe aaroputMbl (Zijderveld, 1967,
Kirschvink, 1980).

IlerpoMarHuTHBIE XapaKTEPUCTUKU OTJIOXKEHUI
TPaAMLIMOHHO aHAJM3UPOBAIUCH 110 OCHOBHBIM TPYII-
rmaMm: 1) KOHIIEHTPalIMOHHO-3aBUCHMbIE TapaMeTphbl:
HOPMUPOBaHHAs IO MaCcCe MAarHUTHAsI BOCIIPUUMYM -
BOoCTb (peppomarHeTukoB (kfer) m mapaMarHeTUKOB
(kp), HaMarHMYEHHOCTh HaCHIIIEeHUs (heppoMarHe-
tukoB (Jfer), ocraTouHasi HAMarHUYEHHOCTb HACHI-
meHusa (Jrs); 2) TUCTepe3UCHBbIE XapaKTePUCTUKU
(kospLMTUBHasA cuia Bc, ocrarouHasi KOIpUMTUB-
Hasl cuia Ber) U KospuuTuBHBIE (MAarHUTHasT “KecT-
kocth”) mapamerpsl (HIRM = (Jrs —Jr-300)/2, roe
Jr-300 — HaMarHMYEeHHOCTh HACHIIIIEHNS B OOpaTHOM
nosie 300 MTin); 3) CTPYKTYpPHO-4YBCTBUTEIbHBIE OT-
HomeHus1 Bc/Ber n Jrs/Jfer (momeHHOE cocTOsTHUME
MarHuTHBIX 3epeH) u kfer/Jrs (“adhekTuBHBIN” pa3-
MEp MarHUTHOTO 3epHa). Bce MarHUTHBIE MapaMeT-
PBI OJTyYeHBI MO MEeTJISIM FucTepe3rca, U3MepeHHbIM
C MIOMOIIIbIO KO3PLIMTUBHOTO clieKTpoMeTpa J_meter
npousBoacTtsa KDITY (Kasanp) (Jasonov et al.,
1998). ITapameTtpsl kfer, Jfer, Bc paccuntbiBanuce c
y4yeToM TapaMarHutHoro ¢doHa. WMHTepnperanus
MeTPOMArHUTHBIX MapaMeTPOB MIpoBeieHa Mo 0bIIe-
npuHATEIM MeTonukam (Evans, Heller, 2003). I'pany-
JIOMETPUYECKUE MCCIEIOBAHUSI MEJIKO3€PHUCTBIX
dpakiuii (<700 MKM) OTJIOKEHUI OBLJIM BHITTOIHEHBI
Ha JIJa3epHOM aHaju3aTope pa3MepoB yacTull Micro-
trac X100 (MHI'T CO PAH). lucnieprupoBanue 06-
pa3loB NPOBOAMJIOCH ITyTEM YJIbTPa3BYKOBOII 0bOpa-
00TKM. PesynbTaThl MOJydeHbl B BUAE COAEPXKaHUS
60 dpakuuii (pasmepom ot 704 1o 0.026 MKM) B 00b-
€MHBIX MPOLIEHTax Mo KaxKaoMy obpasily. Pe3yibrarsl
U3MEPEeHUI IJI1 CTATUCTUYECKOTo aHajin3a O0benu-
HSIIOTCS IO KJIacCy KPYMHOCTU 0OJIOMKOB U YacTHIL B
necyaHyto ¢ppaxuuio (>100 MKM), KpyITHOAJIEBPUTOBYIO
(50—100 mxm), menkoaneBpuToBylo (10—50 MKM),
mMHUCTYIO (10—2 MKM) 1 uwianctyo (<2 MKM) CO-
miacHo Kiaccudpukauuu (Paykac, 1981). Knaccudpu-
Kalusl 0CagkoB IO IpaHyJIOMETPUUYECKOMY COCTaBY
MPOBOJIMJIACH COMIAaCHO HOMeHKJaType (Bep3unuH,
1995), amanTupoBaHHOI IS PBIXJIBIX OTJIOXKEHUI
(3onbHUKOB, 1998). [lns kaxnoro obpasua omnpene-
JISIJTUCh MOJbl pachpenesieHus] 1 PacCYMThIBAIUCH:
cpenHuit pasMep 3epHa Dcp Kak cpenHeB3BellIeHHOe
3HaYeHue, MeIuaHHbIii pasmep (md), cTereHb cop-
TUPOBKU () METOLOM JIOrapu(MUUECKUX MOMEHTOB
(I'pam3unbckuii u ap., 1980). JlonoaHUTENBHO UC-
MOJIb30BAJIMCh pacueTHbIE ITapaMeTphI:

Dcp — cpenHuii pasmep 3epHa, pacCUYUTAHHBII
KaK cpemHeB3BellleHHoe 3HaueHue ([pan3mHbcKuit
u ap., 1980);

F — nuHamuyeckuii pakTop, MpencTaBasioUInii
o001 OTHOILIIEHUE KOJIMYecTBa (hU3NUECKOTO TecKa
(cymma dppakumii >50 MKM) K KOJIUYECTBY (DU3NUe-
CKOI TuHBI (cymMmMa ¢dpakumii <50 MxMm) B obpaslie.
ITapamMeTtp xapakTepusyeT YCI0BUsI OCaIKOHAaKOIIe-
aus: ipu F > 1 mpeo6iamaeT mpuBHOC 00JIOMOYHOTO
Ne 6
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116 INETHUKOB u ap.

Marepuaja u3 OIMKHUX ¥ CPETHNUX NCTOYHUKOB IT0-
CPEICTBOM BOJIOYEHMSI M cajibTalluu (~10 JecdaTKa
KM), 4TO, CKOp€EE BCETO, NMEET MECTO B BEICOKOIHA-
MUWYHOM Cpelie MPU CHJIbHBIX ITOPBIBUCTHIX BETPAX;
npu F < 1 mocrymneHne MmaTepuaja COKpaliaeTcs, u
OH TIOCTYITAET B BUE BO3AYIIHBIX a3pO30J€eif, B OC-
HOBHOM U3 JaJbHUX WCTOYHUKOB, IIPEO0IamaroT
MOCTCEIMMEHTALIMOHHBIE TPe00pa30BaHMs OCAIKOB.

IeoxuMuueckue vccienoBaHus BKJIOYAIU OMpe-
JIeJIeHUe COIep>KaHUM pedKUX M pacCesTHHBIX 3Je-
MEHTOB, B TOM 4MCJI€ 3JIEMEHTOB rpynmnsl P39 (pen-
KO3€eMeJIbHbIE DJIEMEHTHI), B YaCTHOM BBIOOpPKE MPOO
XapaKTepu3yIollleil OCHOBHbIE JIMTOJIOTMYECKUE pa3-
HOCTH paspe3sa (62 ob6pasina); BBIIOIHEHBI METOIOM
ICP-MS (MI'X CO PAH, r. UpKyTCK) C OTHOCHUTEIb-
HOI TorpemHocThio 5—10% mo meroauke (Panteeva
et al., 2003); ompenencHUE ComepKaHMIT OCHOBHBIX
mopoaoo0pasyronnx 31eMeHTOB (153 o6pas3na) BbI-
MOJJTHEHO PEHTTeHOMIYyOPECLIEHTHBIM METOIOM B
LIKIT “I'eonmHamuka u reoxpoHosorusi” (M3K CO
PAH). PesynapraTel aHanm3a comaepXaHUA OKCHIOB
repecydTaHbl Ha IPOKaJleHHYl0 OecKapOOHaTHYIO
HaBECKY, a 3aTeM Ha MOJISIPHYIO Maccy ISl pacyeTa
OCHOBHBbIX METPOXMMUYECKUX MapaMeTpoB. s 06-
IIEN XapaKTEPUCTUKU OTJIOXKEHUI IPOBEACH aHAINU3
pacrnpezaeaeHus 1o pa3pe3dy OCHOBHBIX JTUTOXUMUYEC-
CKMX MHAMKATOPOB MHTEHCUBHOCTH TPOIIECCOB Bbl-
BETPUBAHMS U TIOYBOOOpA30BaHUsI (MIETPOXUMUYECKUE
monyau: I'M — rugponusatHbiii, TM — TUTaHOBBIIA,
HM — natpuesnsrit, KM — kamessrit, HIM — memou-
Hoit, HKM — HopMmupoBaHHasl I1IeJI0YHOCTh, AM —
amoMokpeMHueBblit; KOmoBuy, Kerpuc, 2000; Macnos,

2005)!, ko3 dULMEHTa WHTEHCUBHOCTU XUMUYE-
ckoro BeiBeTpruBaHus CIA = (Al,O;/(Al,O; + CaO +
+ Na,O0 + K,0)) x 100 (Nesbitt, Young, 1982), un-
nekca 3pesioct ocagkoB ICV = (Fe,0; + K,0 +
+ Na,O + CaO + MgO +Ti0,)/Al,05 (Cox et al.,
1995).

INameoknmMmaTudecKue ycaoBus (GOPMUPOBAHUS
pa3pesa YCTaHOBJICHBI C TIOMOILBIO psiia TeOXUMUYE-
CKHMX MapKepOoB, OTPaKAIOIINX OCOOEHHOCTHU (DpaKIv-
OHUPOBAHUSI 3JIEMEHTOB IpynIibl P39, 1 HEKOTOPHIX
reOXMMUYECKUX TTOKa3aTesIeil: moKas3aTelsl Kalbli-
dukanuu mous (CaO + Mg0O)/Al,0; (Retallack, 2001);
KO3 PUIMEHTAa OKUCIIEHUS ITOYBEHHOIO MaTepHaja
(Fe,O5; + MnO)/Al,O; (Kaiunun u ap., 2009).

OCHOBHBIE KPUTEPHUHU, IO KOTOPHIM OLIEHUBAIUCH
crieKTphl P3D 4eTBepTUYHBIX OTIOXKEHNN pa3pe30B,
3auMmcTBOBaHbl u3 pa6ot (bamamos, 1976; Taylor,
McLennan, 1985; Irber, 1999; IllaTpos, 2007; NBa-
HOBa u ap., 2020), B 9aCTHOCTU:

Y(P3D +Y) — cymmapHoe conepxanue P39 u nt-
TpUSI, 3aBUCSIIIEE KaK OT COCTaBa pa3MbIBaeMBIX ITO-

'TM = (AL,O; + TiO, + Fe,03 + FeO + MnO)/SiOy; TM =
=TiO,/A,03; HM = AL03/Na,0; KM = K,0/ Al,0;3
LM = Na,0/K,0; HKM ="(Na,0 + K,0)/Al,05; AM =
= A1203/SIOZ
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pol, Tak U OT (paKLMOHMPOBAHUS JAHTAHOUIOB B
30HE TUIIepTeHe3a;

YCe/YY, rne Y Ce: (La—Eu), YY: (Gd—Lu, Y); ato
WHAWKATOP KJIMMaTa, OomnpenesieHbl 3HAYeHUST 3TOTO
koo dunenTa: <2.5 — apuaHsblii; 2.5—4.0 — cemMu-
TYMUIHBINA-CeMUApUAHBINA, >4 — rymunnsiii (LLaTtpos,
2007). KoaddumueHT oTpaxkaeT HHTEHCUBHOCTH
MPOIIECCOB BBIBETPUBAHMS Ha CYIIIE: TP TYMUTHOM
JIuToreHe3e 00Jiee MHTEHCHMBHO pa3pyllIaloTcs MmoJe-
BBI€ IITIATHI, aKIIECCOPHBIC MUHEPATBI, COMEPKAIINE
LIepuii, 9YTO MPUBOIUT K YBEJIMUYEHUIO OTHOIIIEHUS
(Banamos, 1976);

BEJIMUMHA LIEpUEBOIi aHOMAINY, BhIpAXKEHHAs KaK
Ce* = 3Ce,/(2La, + Nd,) (Taylor, McLennan, 1985),
SIBJISIFOLLIASICSI UHAMKATOPOM OKUCJIUTEIbHO-BOCCTA-
HOBUTENTBHBIX YCIOBUI 0CaIKOOOpa30oBaHMSI (COCTABbI
peIKMX 3eMeJIb HOPMUPYIOTCSI HAa COCTAB JJAHTAHOU -
1oB B NASC (Gromet et al., 1984) uiu Ha cocTaB
xoHgpura (Taylor, McLennan, 1985));

BEJIMUMHA €BpoOIMeBoM aHoManuu, Eu* =
= 2Eu,/(Sm, + Gd,) (banamuios, 1976) (cocTaBbl pen-
KHX 3eMeJIb HOPMUPYIOTCS Ha COCTaB JJAHTAHOUIOB B
NASC (Gromet et al., 1984)), aBisitoliasicss UHIUKA-
TOPOM TOCTYIUICHUSI INTyOMHHOI'O BEILIECTBA B OCAIKU.
CpenHee g ocagoYHbIX opon haHepo3os — 0.61—
0.72 (banamos, 1976), mis ImocTapxemcKux ocamod-
HbIX opoxd — 0.65 (Taylor, McLennan, 1985);

otHomeHusa La/Yb, La/Sm — nHaAuKaTopsl haim-
aJTbHBIX YCIIOBUI ocagkoHakoruteHus: (MBanosa m np.,
2020) (cocTaBbl penKux 3eMeJib HOPMUPYIOTCST Ha CO-
craB JantanonnoB B NASC (Gromet et al., 1984));

2JIP35/XTP3D — creneHp (ppakiiMOHMPOBAHUS
JISTKMX Y TSDKEJIBIX JJaHTaHouaoB, rae JIP3D — La—
Pr—Nd, TP3D — Er, Tm, Yb, Lu; unoukarop mpo-
ecca oOpa3oBaHMs MEIOTEHHBIX KApOOHATOB;

Tun TeTpagHoro agdekra f (Irber, 1999; UBaHoBa
u ap., 2020):

A7

ti = ,rne i =3;4; v, —v, — HOpMHAPOBAHHBIE T10

1A%
NASC Cé)ﬁ;ep}KaHI/IH pEeIKO3eMENbHBIX 2JIEMEHTOB B
COOTBETCTBYIONIEH TeTpane. 3HaueHus ¢ MeHbIre 0.8
MapKUPYIOT TeTpaaHblil 3¢dekT W-Turia, a 60Jblie
1.1 — TerpagHbIil 3 dexT M-tuna.

B munepanornyeckom anamuse 31 obpasiua, oT-
GOp KOTOPBIX MPOU3BOAMIICS U3 CPEIHEN YACTH KaK-
JIOTO CJIOS, YCTAHOBJIEHHOTO IIPU TOKYMEHTallNU
pa3pe3a B 2017 1., ObUIN 3a1€ICTBOBAHBI TPAHYJIOMET-
puyeckue ¢dpakauu 2.0—1.0, 1.0-0.5, 0.5-0.25,
0.25—0.1, 0.1—0.05 mM. YacTuUbl COOTBETCTBYIOIIEH
pa3MepHOCTU OBLIM BBIICICHBI B pe3yJIbTaTe IPOMbI-
BaHUS U paccerBaHUs1 MaTtepuaiia Ha cutax. [Ipore-
Iypa TipeaBapsuiach KUIISTYeHUEM TIPo6 B pacTBOpe
constHoi kuciotel (5% HCI) ¢ onpeneneHremM o0-
meit kapOboHAaTHOCTH. B Xome MUHEpaTornyeckoro
aHajiM3a MUHEpaJbl pa3felsyii B OpomModopme ¢
VIEJIBbHBIM BecoM 2.9 I/cM® Ha JIETKYIO U TSKEIYIO
¢dpakuu (moadpakiun), a 3aTeM IPOCMaTPUBAJIA B
Ne 6
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Mpernaparax nox MUKpocKornoM. [1pu 3ToM ucmomiab-
30BaJIMCh UMMEPCUOHHBIE KMIKOCTHU C MMOKa3aTeIsi-
MU mpenomieHust 1.63 (Tskemas dpaknus), 1.54 n
1.53 (merkas ¢ppakuust). B nerkoit u tskenoi ppak-
HUSIX Kaxnoit mpo0Osl orpenensiiochk 500 MuHepasib-
HBIX 3€peH.

TEOMOP®OJIOTMYECKAA
IMO3NL A PASPE3A

Paspes  Vman-XKanra  (51°29°40.75”  c.un.,
107°20718.11” B.1.) pacnoyioXXeH Ha ceEBEPHOI OKpau-
He moc. Tapbararaii, B IpUyCTbEBOI YacCTU JTOJTUHEI
p. KyiityHka, mpaBoro nputoka p. Cenenra (puc. 2).
OOHaxeHne MPUYPOUYSHO K ITOAOIIBE IOKHOTO BBI-
CTymna NMeAUMEHTHPOBAHHOTO OCTAaHIIOBOTO MacCHBa
OwmyneBckuii ¢ oTHocuTenabHOM BeicoToi 300 M. ITo-
BEPXHOCTh IOJIMHHOTO ITeAMMEHTA 3IECh UMeeT KPYTOi
HakJIOH (10 20°) 1 MOAHUMAETCS TIOYTU K BEPIIMHHO-
MY TIOsICY, TIe BOIOpAa3IeTbHOE MPOCTPAHCTBO BEH-
YaloT CWJILHO BBIBETPEJIbIE TPAHUTHBIE NeHYIAIIMOH-
HBIE OCTaHIIBI — TOPBI PYMHHOTO THUTIA. [1pOmyKTHI
pa3pylIeHnus] CKaTMCTHIX TOPOB, YIACTBYS B CKIIOHO-
BBIX TIPOIIECCax, CIYCKAIOTCSI Ha BEPXHIOKO YacTh Tie-
IUMEHTa, Tae oOpasyloT OOLIMPHbIC KAMEHHbIE MOJIS.
TruTOBOIT IIOB TIEAUMEHTA TIPU 3TOM XOPOIIIO MOP-
domornyecku BeIpaxkeH. Huske 1Mo CKJIOHY B Tieau-
MEHTUPOBaHHYIO MMOBEPXHOCTD BIIOXKEHA CCTEMA CY-
XWX MTaeit 1 OBparoB, 00eCceInBaIONINX B TOM YUCTIe
TPAH3UT TPyOOOOJOMOYHOIO MaTepuasa ¢ MPUBOIO-
pas3nebHbIX YYaCTKOB B JHMILE TOJUHBI. OBpaxkHOE
pacwieHeHNe CKIIOHOB JOJWHEI p. KyiiTyHKa ITponc-
XOIWT, BUIMMO, C CAMBIX pAaHHUX ITAIlOB ee GopMU-
poBaHusi. OO0 3TOM CBUIETEIBCTBYET HaJIW4YME Ha
CKJIOHAX ITOJMHBI MHOTOUYMCIICHHBIX Pa3HOBO3PAacCT-
HBIX TOTPEOCHHBIX TAJIbBETOB.

OcHoBaHue TOJIMHHOIO MeIUMEHTa UMeeT IJlacrc-
HyI0 (DOpMY U CITOKEHO MOJIUXPOHHON U mojvdanu-
aJIbHOW TOJIIIIE YEeTBEPTUYHBIX 30J0BO-AETIOBU-
aJIbHBIX TIECKOB, JIECCOBUIIHBIX CYyIeCceii U CYTIIMHKOB,
rpy0000IOMOYHBIX CEJIEBbIX OTIOXKEHUIA, MOACTUIA-
€MbIX KpaCHOLIBETHBIMU IJIMHAMU Cy0aspajibHOM 00-
cTaHoBKU ¢popmupoBanud. Janime nonuHs p. Kyii-
TYHKa 3aHATO IIUPOKON aJUTIOBUAJIBHOW PABHUHOM,
MO0 KOTOPOU MeaHIpUpPYET Pycio BOJOTOKA, MOIpe-
3as ycTynamMy OCHOBaHUS NeAuMeHTOB. B onHOM u3
TaKWX 9PO3UOHHBIX YCTYTTOB BbICOTOI 30 M BCKpHBIBa-
I0TCS OTJIOXEHMS pa3pe3a YinaH-XKanra. Xopolei
0OHaAXXEHHOCTH pa3pe3a CIIOCOOCTBYET 3a/I0OKeHHAs B
MOAOIIBE YCTyIla IIOCTOSTHHO OOHOBJIsSIEMasi Kapbep-
Has BbIpaboTKa, pacceyeHHasi CUCTEMO MOJIOIbIX
OBparos.

AHaAJIOTUYHYIO TeOMOP(OJTOTUYECKYIO TO3UIIHNIO
MMEIOT U JpyTUe OIOPHbIC pa3pe3bl KBapTepa 3abdaii-
Kanbst — Tosoroit 1 3acyxMHO, pacIONOXEHHBIE K
ceBepy oT YnaH-2Kanrm B 30 1 80 KM COOTBETCTBEHHO.
Takum 06pa3oM, OCHOBAHMSI MECTHBIX TOJIMHHBIX
MeAMMEHTOB — IIACUCHI — COCTABIISIIOT MOSIC aKKyMY-
JATUBHBIX GOPM pesibeda B HaATEpPaCOBOM YPOBHE

CTPATUTPAD®UA. TEOJIOTUYECKASA KOPPEJIALNA

ITHUIL PEeYHBIX OacceifHOB 3abaifiKaimbsg C OCOOBIMU
CeAUMEHTALIMOHHBIMU YCJIIOBUSIMU (OPMUPOBAHUS
0CaJOYHBIX TOJII IIMPOKOIO I'eHeTUUECKOro psina U
Bo3pacTHoro nmHTepBana. Kak B pa3pe3ax Tomoroit n
3acyxnHO, TaK 1 B pa3pese YiaaH-2Kajara pukcupyer-
cs cTparurpaduyeckas ocjaeaoBaTeIbHOCTh HAKOII-
JIEHW CXOIHOTO I'e0JOTUYECKOTO BO3pacTa.

JINTOJOTI'O-CTPATUTPAOUYECKOE
CTPOEHMUME PA3PE3A

ITepBoHavanbHO Mo pe3yabTataMm padot 2017 1. B
paspese YinaH-2Kaira 661 BoiaeseH 31 cioii (Epbae-
Ba u ap., 2019). JampHeHNIIMMKU KCCIIETOBAaHUSIMMA,
nmpoBeaeHHBIMU B 2018 1., OblJIa BCKPBITA OCHIIb, Ie-
PEKpBIBaBIAsl CPEIHIOIO YacTh pa3pe3a, YTO II03BO-
JIMJIO BBIACIUTH MOIIOJHUTENILHO B pa3pese 3 CJIod,
2 U3 KOTOPBIX — MOrpedbeHHbIE ITouBbl. Kpome aToro, Ha
OCHOBE JIeTaJbHOIO IMEeTPOMArHUTHO-TPaHYJIOMET-
pUYECKOr0o aHaliM3a OTJIOXEHWIT ObUIM YTOUYHEHBI
I'PAHULIBI U MOIITHOCTHU psifia C1abo BhIPaKEHHBIX TOPU-
30HTOB TeJ0TeHe3a, He 3a(hMKCUPOBAHHBIX B pa3pese
Ha IIEPBBIX JTallax HCclemoBaHuii. B pesymbrate B
YTOUHEHHOM pa3pese BblaeaeHo 35 cioeB (puc. 3), Ko-
TOpbIe OOBEANHSIIOTCS TI0 CBOMM CBOMCTBaM B 5 Mayvek.

Hitxe mpuBOInTCS ITOCTIOMHOE OITMCaHME pa3pe3a
(cHM3Y BBEPX).

Huxcnuii naeiicmouyen

ITauka 1 (ciou 1-8). KpacHouBeTHast jieccOBO-
TOYBEHHAs MOCIEI0BaTEIbHOCTh — TIepeciauBaHue
BUIITHEBO-KOPUYHEBBIX JIECCOBUAHBIX CYTJIMHKOB W
Cyliecel ¢ KpacHOBAaTO-KOPUYHEBBIMU CYDIIMHKAMU
MOrpeOEHHBIX MOYB U TOHKMMU JIMH3aMU TpaBesiv-
CTO-TIECUaHbIX JeMI0BUAJIbHbIX HakoruieHuil. Co-
OpaHHbIE B JAHHOI MaykKe MCKOoMaeMble OCTaTK! MO-
JieBok ponoB Borsodia u Allophaiomys cBumeTeab-
CTBYIOT O (pOpMUPOBAHMU OTJIOXKEHUI Ha paHHUX
aTarnax paHHero 1eicroieHa. Kpopis mauku umeer
YEeTKMI, HO KpaliHe HEPOBHBIA KOHTAKT C PE3KOU
CMEHOI1 INTOJIOTUYECKUX CBOIICTB OTJIOXEHUIA, (DMK~
cupys cTpaturpaduueckuii mepepbiB C pa3MbIBOM.

Crmoii 1. I'tmHa BUIIHEBO-KOPWYHEBAsI, OYCHbB
IJIOTHad, BOHHMCTO—CHOﬁanaﬂ, C TOHKUMMU JIMH3a-
MU U IIPOCIIOIMU TpaBus 1 IeckoB. OGeccoBaHHEIE
JIeJIIOBUAJIbHBIE OTJI0XeHUs. [paHuiia rpagreHTHAsI.
Bunumas mourHocTs 0.4 M.

Crnoii 2. ImuHa KpacHOBaTO-KOpUYHEBasl, OYCHb
IJIOTHAsI, OMHOPOIHAsI, C TOHKUMU KOPOTKUMU Kap-
OOHATHBIMU TIpOCIOSIMH. B ciioe HalimeHBI OCTATKHA
npencrasuteneit poga Borsodia, Episiphneus, Allo-
phaiomys u ap. BcTpeueHBI M30MMpOBaHHBIE 3yObI
Mimomys. I'panuiia rpanueHTHast. [loepebennas nousa.
MomHocTts 0.7—0.8 M.

Crnoii 3. Cynech najgeBo-cepasi, bejecas 3a cueT
OYeHb CUJIbHOIT OKapOOHAYEHHOCTH, C IMH30BUIHOMI
CJIOIYATOCThIO, C MEJIKUMMU IISITHAMM OMapraHiieBa-
Ne 6
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HUSI, MEJIKOITOPYCTast, KPUOTYpPOMPOBAaHHAS B KPOBJIE
cios. I'pannia rpaguentHas. MomtHocts 0.5—0.6 M.

Croii 4. ImnHa KpacHOBaTO-KOpUYHEBasl, OYCHb
IUIOTHAsl, MaCCUBHas1, clabo ryMycupoBaHHas1. [pa-
HULA TpanueHTHas. [loepebernas nouéa. MOITHOCTD
0.6—0.8 M.

Croii 5. Cynech TajeBo-cepasi, Oejecast 3a cUeT
OYEeHb CUJILHOI OKapOOHAYEeHHOCTH, C IMH30BUIHO-
OpPEPBIBUCTOMN CI0MYATOCThIO, OOYCIOBICHHOM MPO-
1ieccaMyd KpMOT€HHOTO TeUeHUs, C MEJIKUMU MSATHAMU
oMapraHlieBaHUsI, MeJIKoropucTasi. HaiineHbl ocTaTku
Borsodia, Episiphneus, Allophaiomys, Spermophilus u
np. I'panuia rpaguedTHasd. MoiiHocTth 0.6—0.8 M.

Cioit 6. CymMHKM KpacHOBAaTO-KOPUYIHEBHIE,
IUIOTHbIE, MAaCCUBHbIE, TYMycUpOBaHHbIe. [paHuia
rpagueHTHas1. [loepebennas noysa. MomHoCTh 0.6—
0.8 M.

Croii 7. Cynech aneBo-cepasi, 6enecast 3a cuer
OKapOOHAYEHHOCTH, KpUOTYpOMpOBaHHASI B KPOBJIE
CJ1051, C IMH30BUIHO-MPEPBIBUCTON CIOMYATOCTHIO, C
MEJIKMMU MNSITHAMU OMapraHIeBaHUS, MEJIKOIOpPH-
crad. I'panuna rpaguentHasi. MoiHocts 0.2—0.3 M.

Cnoii 8. CyrmMHKM KpacCHOBAaTO-KOPWYHEBEIE,
IJIOTHBIE, MACCUBHBIE, TYMyCUpOBaHHbIe. [paHulia
rpagueHTHas. [loepebennas noysea. MomHocTh 0.2—
0.3 M.

IMTayka 2 (cnoii 9). Toniia mjioxo COPTUPOBAHHBIX
TPaBUIHBIX OTJOXEHHUUN C BKIIOYEHUSIMU ILIEOHS,
rajbkKyu M c1abo OKaTaHHBIX BAJIyHOB, MHTCPIPETU-
pyeMasi Kak JMH3a IIPOIIOBUAILHBIX OTJIOXKEHMIA, 3a-
MOJIHSIONIAsT TTOrpeOCHHBIN TaJIbBET, BIOXEHHBIN B
SPOAUPOBAHHYIO ITOBEPXHOCTb KPAaCHOILBETHBIX 00-
pa3oBaHMIi paHHEro MJeCcToleHA.

Croi1 9. I'paBuiiHMK KpacHOBaTO-CePO-KOPUIHE-
BBII (XapaKTepHbIA KpaCHOBAThIM OTTEHOK OTJIOXKEe-
HUSIM CJIOSI TPUIAI0T MHOTOYMCJIEHHBIE OOJIOMKHU Ka-
JIMIIIIATOBBIX TPAaHUTOB), C JIMH30BUIHOM CIIOMCTO-
CTblO, OUEHDb IJIOXO COPTUPOBAHHBIN, MbLIEBATHINI, C
BKJIIOYEHUSIMU TTPEUMYIIECTBEHHO 0a3aJIbTOBBIX U
TPAHUTHEBIX IJIBIO, IIEOHSI, TAJIbKU M CJIa00 OKaTaH-
HBIX BaJIYHOB, C JUH3aMU Pa3HO3EPHUCTHIX IIECKOB.
3ajieraet TpaBUAHUK B BUIIE KPYITHOM JIMH3BI, BIO-
KEHHOI B JIECCOBO-IIOYBEHHBIE OOpa3oBaHus. Ipa-
HUIIa pe3Kasi, C pa3MBIBOM, B BUE INIYOOKUX 3PO3K-
OHHBIX BJIOXEHWI B moAcTuiarolme ocaaku. OTiao-
KEHUSI BPEMEHHBIX IIOTOKOB (CeJIeBble HAKOIUICHUST).
Bunumass MoIHOCTb 10 7 M.

Iayka 3 (cou 10—27). PutMuuHOe riepecianBaHue
OypO-KOPMYHEBBIX U KPACHOBATBIX MOrPEOEHHBIX MOYB
(MeHee HAaCHIIIEHHBIX, CIETKa OCBETICHHBIX TOHOB B

CPaBHEHUMU C OTJIOXKEHUSIMU MauKu 1) U TOPU3OHTAIBHO
3ajIeTalolInX, BbIIEPKaHHBIX IT0 TPOCTUPAHUIO KapOo-
HaTHBIX CyIeceil U CymNIMHKOB. [IUKJIIMYHO mocTpo-
€HHasI JIECCOBO-TMIOYBEHHAS TTOCIEN0BATEIBHOCTb.

Croii 10. Cynecu 6ypo-KOpUYHEBbIE, C TPaBUEM,
C TUTOXO BBIPaXKeHHOM, TPEPBIBUCTO ITOJIOTOBOJTHY -
CTOM CJIOUCTOCTBIO. I'paHUIIa XOPOILIO BbhIpaxkeHHasI,
TTOJIOTOBOJTHUCTas1. Ha ocHOBe TTeTpOMarHUTHO-Tpa-
HYJIOMETPUYECKHX TAaHHBIX 10 BCEM MOIITHOCTH CJIOSI
YCTAHOBJIEHO CJ1a00 BhIpakeHHOE TMPOSIBJICHUE TTPO-
neccoB nenoreHesa. MonrHoctb 0.9—1.0 M.

Cnoii 11. Cynecu najieBble, C JMH3aMH1 U IIPOCIO-
SIMU TJIOXO COPTUPOBAHHBIX IPAaBUMHUKOB C Mecya-
HbIM 3arojaHuTesieM. M3 oTyioxeHnit ¢10s1 U3BJIeUEHbI
ocTaTku mpeacraBurteneidi ponoB Ochotona u Pro-
lagurus. I'panuiia nmiuoxo BeIpaxkeHHasi. MOIIHOCTh
0.7—0.8 m.

Croii 12. KapboHaTHbIe CyNecH MIOTHbIE, OYpo-
KOpUYHEBBIE, OeJiechle 3a CYET OKApOOHAUYEHHOCTU B
BUJIE KPYMHBIX KPY>XXEBHBIX Pa3BOJIOB U TISITEH, UH-
TEHCUBHO coM@IIOLMUpOBaHHbIe. [paHua 1oJio-
TOBOJIHMCTAasl, XOpOILlO BbipaxkeHHas. [loepebennas
nouyéa (rOpuU30OHT mNeJoKoMmIuiekca?). MOIIHOCTb
0.3—0.4 m.

Cnoii 13. CyrmMHKM TJIOTHBIC, OOHOPOMHEIE,
KpacHOBaTO-CBETI0-KOPUYHEBHIe. [ paHUIIa TTOJI0T0-
BOJIHMCTAsI, XOPOIIIO BhIpaxkeHHass. Ha ocHoBe meT-
POMArHUTHO-TPaHYJIOMETPUUYECKUX JaHHBIX B KPOB-
Jie CJIoSsl YCTaHOBJIEHO MPOSIBJIEHUE TPOLIECCOB MeA0-
reHe3a (ropu3oHT IemokoMmiuiekca?). I3 ormoxeHui
cjiost u3BJjieueHbl octatku Ochotona bazarovi, Sper-
mophilus tologoicus, Allophaiomys sp. MolliHOCTb
0.3—0.4 m.

Cioii 14. Cyrech cepoBaTo-CBETI0-KOPUYHEBAas,
OMHOPOMIHAsI, OYeHb TUTOTHAS, HecsloncTas. [paHuma
MTOJIOTOBOJIHUCTASI, XOPOIIIO BhipaxkeHHasi. Ha ocHo-
BE TIETPOMArHUTHO-TPAaHYJIOMETPUIECKUX TaHHBIX B
KPOBJIE CJIOSI YCTAaHOBJICHO TPOSIBJICHUE TIPOIIECCOB
regoreHe3a (rOopu3oHT IenokoMIuiekca?). M3 oTio-
XKeHUil cios u3BiaedeHbl octatku Ochotona tologoi-
ca, Spermophilus tologoicus, Episiphneus youngi, Al-
lophaiomys sp. u ap. MomHocTb 0.3—0.4 M.

Croii 15. Cynecu KopuuHeBaTO-Cepble, OAHOPO/I -
HbI€, OYEHb IUIOTHbBIC, HeCIoUCThIe. [paHuLIa mojo-
TOBOJIHUACTAsI, XOPOIIO BHIpaxkeHHas. MOIITHOCTb
1.1-1.3 m.

Croit 16. CyIMHKM KpacHOBATO-CBETIIO-KOPHYI-
HEBBIE, TUTIOTHBIC, OMHOPOIHBIE. M3 OTIIOXEeHMIA CITost
U3BJICYCHBI ocTaTKM Sorex sp., Ochotona sp., Sper-
mophilus cf. tologoicus, Episiphneus sp., Cricetulus sp.,

Puc. 2. OCHOBHBIE 2JIEMEHTBI F€0JIOTO-reOMOPdOIOrNIECKOr0 CTPOEHUST TEPPUTOPHHU PACTIONOXKEHHUsT pa3pesa YiaH-2Kara

(a) u BuI Ha noauHy p. KyittyHka (0, B).

(6) — oO1Mit BU ¢ ceBepa-3amnaja Ha 1oJuHy p. KyiiTyHKa; Ha mepeaHeM IJlaHe B 3pO3MOHHOM YCTYIIE, MOAPe3arolieM OCHO-
BaHUE TOJIMHHOTO MEIMMEHTa, 0OHaXKaIOTCS OTJIOXKEHMS pa3pe3a; (B) — BUI C I0Ta Ha TIOBEPXHOCTh MEAMMEHTa, Hal KOTOPBHIM
BO3BBIIIAETCS] OCTAHLIOBBI CKAJIBHUK — TOP (abc. BbIc. 856 M), BeHuUawommii xp. OMyJIeBCKUil; cripaBa Ha dhoTorpaduu — Bep-
IIMHA OBpara, Bpe3aHHOTO B MOBEPXHOCTD INIACUCHOM YacTH TOJIMHHOTO MTeAMMEeHTa U CITyCKaIoIerocs K pa3pesy YiaH-2Kai-

ra. PoTo aBTOPOB.

CTPATUTPA®UA. TEOJJOTUYECKASA KOPPEJIALUA
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Puc. 3. JIutonoro-crparurpadudeckoe ctpoeHue paspesa YiaaH-2Kaira (ciaeBa); ero oo1IuMii BU ¢ rora (a); BUI TOJIIM 3 cpel-
Heit yacTu paspesa (T), CIIOKEHHOM JIECCOBUIHBIMU CYNECSIMU U CYINIMHKAMM U TTOrpeGEeHHBIMU ITOYBEHHBIMI TOPU30HTAMM;
XapakTep KpUOTeHHbBIX HapylleHuii ciios 29 (0), BepxHUit TuieiicTolieH, U cios 17 (B), HUxXXHU 1ieiictolieH. PoTo aBTOpOB.

CTPATUTPA®UA. TEOJOTUYECKAA KOPPEIIALIMA Ttom 31 Ne 6 2023



CTPOEHHME U1 YCIIOBUA ®OPMUPOBAHUA 121

Allophaiomys sp. I'parnna deTkast, TTOJOTOBOJTHU-
cras. [loepebennas nouea. MomtHocts 0.4—0.5 M.

Croii 17. CymiMHKU cBeTJIo-cepble (Imoutu Oe-
JIbI€), OYEHBb IUIOTHBIE, MAaKPOIIOPUCTHIE, MHTEHCHUB-
HO OOBI3BECTKOBaHHBIE, MMPAKTUUECK KapOOHATHO-
ro COCTaBa, C IMH30BUAHBIMU BHEAPEHUSIMU KOPUYI-
HEBBIX IIOYB U3 MEPEKPHIBAIOIIETO CJIOSI, a TAaKXKEe C
pa3HOOOpa3HbIMU KPYK€BHBIMU KPUOTEKCTypaMu, B
TOM 4YMCJIE B BUJE SI3IKOB IUIaMeHU. M3 OTI0KEeHMIA
CJIOSI M3BJIeUeHBI ocTaTK! Sorex sp., Ochotona baza-
rovi, Ochotona tologoica, Spermophilus tologoicus,
Allactaga sp., Prolagurus pannonicus, Allophaiomys
pliocaenicus, Episiphneus youngi, Cricetulus sp.
Huxngg rpaHuiia ouyeHb HEpOBHasi, KapMaHOOO-
pas3Hasi, ITIopoii pa3JIMH30BaHHasl, CYIICCTBEHHO Ha-
pYylLIeHHAsI KPUOT€HHBIMMU IIpoiieccaMu. MOIITHOCTh
0.5—0.6 m.

Croii 18. CyrimMHKM KpacHOBATO-CBETJI0-KOPUY-
HEBBIE, TIOTHBIE, OMHOPOMHEIE, TYMYCUPOBaHHEIE.
N3 otyioxeHuii cinos ussiaeueHbl octatku Ochotona
bazarovi, Ochotona ex gr. zasuchini, Spermophilus
tologoicus, Episiphneus youngi, Lasiopodomys sp.
I'paHuIIa TTOJIOTOBOJTHUCTAS, XOPOIIIO BhIpaXKEHHAsI.
ITloepebennas nousa. MomHoctb 0.3—0.4 M.

Croii 19. Cyrniecu omHOpPOIHEIE, TVIOTHEBIE, HECTION-
CThIE, CEPOBATO-CBETVIO-KOpUYHEeBbIe. M3 oTnoxeHui
cios1 u3BJedeHbl octatku Ochotona bazarovi, Ochoto-
na ex gr. zasuchini, Spermophilus tologoicus, Cricetulus
barabensis, Cricetinus cf. varians, Eolagurus sp., Terrico-
la sp., Allophaiomys pliocaenicus, Episiphneus youngi,
Lasiopodomys cf. mandarinus. Ipanuiia 1monoroBoJ-
HUCTAast, XopouIo BeipaxkeHHas1. MoirHocTs 0.7—0.8 M.

Cnoii 20. CymIMHKU IUIOTHBIE, OOHOPOMHEIE,
KPaCHOBATO-CBETJIO-KOPUYHEBBIE, T'YMYCHUPOBaHHBIE.
I'paHuna MOJOrOBOJHUCTAS, XOPOIIIO BhIpasKeHHas.
TToepebennas nousa. MomrHocts 0.3—0.4 M.

Crnoit 21. CyrmMHKM IUIOTHBIE, OOHOPOIHEIE,
KpacHOBAaTO-CBETJIO-KOPUYHEBBIE, C MEJIKUMMU IIIT-
HaMM oOMapraHieBaHusl, OKapOOHaYeHHBIE, COJIM-
dmounpoBaHHbBIEe, TyMycUpOBaHHEIE. [ paHuIa no-
JIOTOBOJIHUCTAsI, XOPOIIO BbIpaxkeHHasi. B HMXHeN
YaCTH CJIOSI IIPOCJICKUBAETCS IO BCeMy OOHaXKEHUIO
TOHKHIA TIPEPBIBUCTO-PA3IMH30BAHHBIM TOPU30HT
rPaBUITHBIX TAJICYHUKOB. [loepebennas nousa. Moiii-
HOCTh 0.3—0.4 M.

Cpeodnuii naeticmoyen

Croii 22. Cynecn majieBo-cepbie, OTHOPOIHEIE,
IUIOTHBIEe. VI3 OTJIOKEHU CJI0sI U3BJECYEHBI OCTAaTKU
Ochotona sp., Meriones sp., Ellobius sp., Dipus sp.
Cricetulus sp. I'panuna moJIoroBOJTHUCTAs, XOPOIIIO
BbIpaxXeHHast. MomrHocTh 0.5—0.6 M.

Cioit 23. Cyriecu cepoBaTO-CBETI0-KOPUYHEBEIE,
OMHOPOIHBIE, TIOTHBIE, HECIIOMCTHIE, OKapOoHa-
YyeHHbIE B BepxHeil 4acTu cjiosi, TyMyCUpPOBaHHBIE.
I'paHnIia TTOJIOTOBOJTHUCTAS, IIOXO BBIpaXKeHHAs.
M3 otyoxeHuii cinos ussiaeueHbl octatku Ochotona
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gureevi, Myospalax wongi, Cricetulus sp. [loepebern-
Has nouea. MomHocTh 1.3—1.4 M.

Croii 24. Cynecu najeBo-cepble, Oeaechie, OQHO-
pOIHBIC, OKapOOHAUYeHHBIC (B BUIE TMCEBIOMUIICINS).
M3 otyioxxeHuii cios usBiaedeHbl octatku Ochotona
gureevi, Urocitellus gromovi, Myospalax wongi, Lasi-
opodomys sp. I'paHuIIa TTOJTOTOBOJHUCTASI, XOPOIIIO
BoIpaxkeHHast. MoitHocTb 0.3—0.4 M.

Coii 25. Cyrmiecu CBETJIO-KOPUYHEBEIE, OMHOPOI-
HEBIE, IJIOTHBIE, TYMyCUpOBaHHbIe. [ paHMIIa TTOJIOTO-
BOJIHUCTAasI, TUIOXO BhIpaxkeHHas1. [loepebennas nousa.
MorrHocTts 0.2—0.3 M.

Croit 26. Cynecu najaeBo-cepbie, OQHOPOIHBIE,
TUTOTHBIEC. M3 OT/IOKEHUI C105T M3BJIEYEHBI OCTATKHU
Ochotona gureevi, Ochotona sp., Urocitellus gro-
movi, Eolagurus simplicidens. IpaHuiia 1moioroBoJ-
HUCTAas, TUI0X0 BeIpaxkeHHas1. MomtHocTh 0.5—0.8 M.

Croir 27. Cynecu KOpUYHEBaTO-IIaJIeBO-CEpEIC,
ryMYCUPOBaHHBIE, OMHOPOAHbIE, IUIOTHbBIE, OeJiechie
3a CYeT CUJIbHOM OKapOOHAYeHHOCTHU, MHTCHCUBHO
KpHUOTYypOUpoBaHHbIe. M3 OTIIOXEeHUIT c10s1 U3BJe-
yeHBI octaTtkun Ochotona gureevi. I'panuiia mimoxo
BbIpaXX€HHasl, C KaApMaHaMU B MOICTUJIAIOIINE OTIO-
xenusl. [loepebennas nouea. MourHocts 0.4—0.6 M.

ITauka 4 (ciaom 28—30). Cynecu najieBo-cephle,
OKapOOHAaYEeHHbIE, BMEIIAIOIINE IUIOXO Pa3BUTYIO
MOrpebeHHYI0 MOYBY, MPAKTUYECKU JIMILIEHHYIO Op-
raHMYEeCKOTo MaTepuaja. DoJIOBble 0Opa3oBaHUS C
JIETIOBUAITBHON TPOpaboTKOM. XapaKTepHOU 4epToit
OTJIOXKEHU SIBIISIETCS HAJITMYNE WHTEHCUBHBIX KPUO-
reHHbIX nedopmanuii. [To BumoBomy coctaBy (hayHbI
METKUX MJIEKOTIMTAIOIINX TaHHAS TOJIIIA JaTUPYETCS
CPETHUM TUICCTOLIEHOM.

Crnoir 28. Ilecku mnajgeBo-cepble, NbBLIEBaTHIC,
IUIOXO COPTHUPOBAHHBIE, C JIMH3aMM I'PaBEIMCTHIX
MEeCKOB, BKIIIOYSHUSIMU MEJIKOTO 1IeOHsI. B HIMKHeln
yacTu cJIosd HabOmwogaeTcsl okapOoHadyeHHOCTh. M3
OTJIOXEeHU! cyios u3BiaedeHbl octaTku Ochotona cf.
gureevi, Tamias sp., Cricetulus sp., Myospalax wongi.
I'paHMLIa TIOJIOrOBOJIHUCTAsSI, XOPOIIO BEIpaXKCHHAas.
MoruiHocth 4.8—5.2 M.

Crnoii 29. Cyniecu OmIHOPOIHBIE, 1aJIeBO-CBETIO-
KOpPUYHEBEIE, OeJlechle 3a CUeT CUJIBHOM OKapOOHa-
YEeHHOCTH B BUJIE MSITEH, JIMH3 U KPYITHBIX pa3BOJIOB,
IUTOTHBIE, IIOPUCTHIC, C HATMYUEM KPOTOBUH, MHTEH-
CUBHO KPUOTYpPOUpPOBaHHEIE, B KPOBJIE TYMYCUPO-
BaHHbIe. M3 OT/IOXKEHMI CJIOST U3BJICYECHBI OCTATKU
Ochotona cf. gureevi, Urocitellus cf. gromovi, Eolagu-
rus simplicidens, Myospalax wongi u np. I'panuna
IUIOXO BBIpaxkeHHasl, ¢ NIYOOKMMM BHEIPEHUSIMU B
BUIIE pa3zHOOOpa3Hoil (POPMBI JIMH3 U KapMaHOB B
MoAcTUAIINEe OTIoXeHus. [loepebennas nousa.
Morurxocts 1.0—1.5 M.

Cooit 30. ITameBo-cephle ITeCKM ITbLISBAThIC, pa3-
HO3EPHUCTbIE, C IIJIOXO BbIPAXKEHHON BOJHUCTOM
CJIOUCTOCTBIO, C BKJIIOUEHHEM ApeCcBbl. M3 oTiioXe-
HUii cinos n3BiiedeHbl octatku Eolagurus cf. luteus,
Ochotona ex gr. gureevi-daurica, Alexandromys fortis.
Ne 6
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I'paHuIIa ITOJIOrOBOJIHUCTASI, XOPOILLIO BhIpaXkKeHHAad.
Ha ocHoBe neTpoMarHUTHO-TPaHYyJIOMETPUYECKUX
JAaHHBLIX B KPOBJIE CJIOSI YCTAaHOBJIEHO Cj1a00 BBHIpa-
KEHHOE MPOSIBJIEHNE MPOLIECCOB I1egoreHe3a. Moil-
HocTh 1.0—1.2 M.

Bepxnuii naeiicmouyen u eonoven

ITauxa 5 (ciiou 31—35). PazHO3epHUCTHIC TTIECKU U
neccoBuagHblie cynecu. CybaspaibHbIe (30JI0BO-J¢-
JIIOBUAJIbHbIC) HAKOIUICHUSI. B OTIOXEHMSIX ITa4Ku
BCTpeUYeHbl HEMHOTOYUCIIEHHbIE KOCTHBIE OCTATKHU
Lasiopodomys brandti, Ochotona daurica u Urocitel-
lus undulatus, xapakTepHbIX IIpeACTaBUTEICH (DayHbI
MO3IHETO IUIEHCTOLIeHA.

Coii 31. Ilecku pa3HO3epHUCTEIC, TTaJIeBbIC, BOJI-
HUCTO-CJIOMYaThie, IUIOXO COPTHUPOBAHHLIE, C He-
OOJIbIIMMU JIMH3aMU MOIIHOCTBIO 5—15 cM xopouio
COPTUPOBAHHBIX KPYMHO3E€PHUCTBIX MECKOB, IAe OT-
MEYAaIOTCsI 3JIEMEHThI KOCOI R0JIOBOI CJIOMYATOCTH,
pPBIXJIBIE (B TOM Mepe, UYTO IJIOXO AepKaT CTEHKY pac-
YHMCTKM), XapaKTepHO HAJIMUME BKIIIOYCHUN T'paBud,
JIpecBHbI, 1IeOHs. [paHMIIa TTOJIOTOBOJHUCTAS, TIOXO
BhIpaxkeHHasi. MomHocTh 1.4—1.5 M.

Croii 32. IleimeBaThie pa3HO3EPHUCTHIC MAJIECBO-
cephle ITeCKM HeCJIOMCTHIE, CJIab0 T'yMyCUPOBaHHbIC.
N3 otinoxeHuil ciosi u3BiaedeHbl octatku Lasi-
opodomys brandti. I'paHuna rpagueHTHasI, TIJIOXO
BhIpakeHHasi. Ha ocHOBe meTpoMarHuTHO-TpaHyJI0-
METPUYECKUX JAHHBIX IT0 BCE1 MOIITHOCTH CJI0SI yCTa-
HOBJICHO CJ1a00 BBIpaXkKeHHOE ITPOSIBJIEHUE IIpOoIieC-
coB negoreHe3a. MouiHocTtb 0.3—0.4 M.

Croitr 33. [IputeBaThle pa3HO3EPHUCTHIE ITaJIEBO-
cephle TTeCKU MPaKTUIECKN HECTIOUCThIE, C TUH3aMM
IPaBEeIUCThIX TUIOXO COPTUPOBAHHBIX IIECKOB, B
BEpXHEM YacTH CJIOSI KOpMYHEBaThIe 1 OKapOOHAYCH-
HbIE B BUJE MSITEH U pa3BoJoB. Penkue octatku Alex-
andromys fortis. I'paHunia ciosi HedeTkasi. Moll-
HOCTb 2.3—2.5 M.

Croit 34. Cyrmiech najieBo-cepasi, TUToTHasl, Oenecast
3a cYeT OKapOOHAUYEHHOCTH, JIECCOBUIHAS, C AJIEMEHTAa-
MU BEPTUKAJILHBIX CTOJIOUYATBIX OTOEIbHOCTE. [paHu-
11a TTOJIOTOBOJTHUCTAS, TJIOXO BhIpaskeHHAas1. MOILIHOCTh
0.5—0.7 m.

Croii 35. Cyniech CBETII0-KOPUYHEBAsT, C MHOTOYHC-
JIEHHBIMW KOPHEBBIMM BKITFOUEHUSIMH, CTa00 TYMYCH-
poBaHHas1. [paHulIa TUIOXO BbIpa’K€HHasl, rpaaueHT-
Has1. Cogpemennasn nouéa. MomHocts 0.1—0.3 m.

B 11eroM mpencraBieHHBIE 00pa3oBaHUS XapaKTe-
PU3YIOTCSI BBIAEPXKAHHBIM, TTPEUMYIIIECTBEHHO COTJIac-
HBIM 3aJIecTAaHMEM OCHOBHBIX IUIOCKOCTEI HAaCIOCHMSI.
HckimoueHne cocTaBisieT HIDKHSISL 9acTh pa3pesa, Tae
JIMH3a CeJIEBbIX HAKOIUICHUII CJI0s1 9 3ajieraeT Ha 3po-
JIVMPOBAaHHOM ITOBEPXHOCTHU MOACTUIAIOIINX OCATKOB.
Kpome Toro, B momoiiBe ABYX MHOTpeOCHHBIX ITOYB
BepxHel yacTtu pazpesa (cyiou 27 1 29) BbISIBIEHBI SIp-
KO BbIpaXXEeHHbIC KPUOTeHHbIC MHBOMIOLUN. Cleabl
HEe3HAYUTEbHBIX MEP3JIOTHBIX HApyIICHUM 0OHapy-
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XEeHBI B cosx 3, 5, 7, 12, 17 n 21. Bce BbIIeIeHHBIC
CJIOU YETKO ITPOCJICXKMBAIOTCS U KOPPEIUPYIOTCS 110
00OHAaXXEHUIO, XapaKTepU3YIOTCS IPaAKTUISCKU CyOTO-
PU3OHTAIBLHBIM 3aJleTaHUEM TIPU c1ab0M HaKJIOHE (B
MEpBbIC Tpaaychl) MoA CKJIOH AojuHbl. Ilpu stom
JTHEeBHAsI IOBEPXHOCTh UMeeT 0oJiee KpyTOi HaKJIOH.

B nuTonormueckoM cocTaBe BBIIEICHHBIX ITadekK
HaoOmonarorcd pasmmaund. [Tauku 4 1 5 CIIOXKEHBI Cy-
IIECTBEHHO ONECYaHCHHBIMU OCaJKaMU, B OTJIUYME
oT Imayek 1 u 3, KOTopkle IpeACTaBICHbI OTIOXCHUSI-
MU 60Jiee MEJIKO3epHUCTRIX Ppaknnii. Paznmuarorcs
9TU 00pa30BaHMSI TAKXKE 1 CBOMMMU LIBETOBBIMU OCOOEH -
HocTsiMu. KpacHOBaThIMI OTTEHKAMU XapaKTepU3yeTCsI
HIDKHSISI 4acTh paspesa, MNpeICcTaBlIeHHas ocagkamu
paHHero TImIeiicrolieHa. Hawmboiiee HachIIIIEHHBIMUA
KpaCcHOBaThIMI TOHAMM BhIIesieTcs nadka 1. [Tauka 2,
CJIOKEHHAsl TPaBUITHUKOM, TaKXKe OKpallleHa B Kpac-
HOBAaThIif LIBET, HO 3a CYET BBICOKOTO COIEPXKaHUS
00JIOMKOB KaJIMIIIATOBBIX TPAHUTOB. BEIIeexaras
rMmauyka 3 XapaKTepusyeTcsd MeHee HACBIIIEHHBIMU
KpPaCHOBaTO-CBETJIO-KOpUYHEBBIMU TOoHaMH. Ocaj-
KM CpEIHETO M BEpPXHETo IUICHCTOlIeHA, cllaralolne
BEPXHIOIO YacTh pa3pe3a, UMEIOT MajeBo-Cephle OT-
TEHKM B MEXITOYBEHHBIX TOPU30HTAX U CBETIO-KO-
pUYHEBaTO-Cephbic TOHA B MOrpeOCHHBIX TOYBaX.

ITAJIEOHTOJIOTMYECKA#A
XAPAKTEPUCTHUKA

INameoHTONOrMYECKIE UCCITEIOBAHUS TTO3BOJIUIN
BBIICIUTH B pa3pese 21 (payHMCTUYECKMIT TOPU3OHT.
T'opu30HTEI IIpUypOYeHBI K 4 MayKaM BBISIBJIEHHBIX
0CalKOB BCETO IJICHCTOLIEHA: paHHEro, CPEeaHEro U
no3aHero. KocTHble ocTaTKy, MpUHAIJIEKAIIEe MeJT-
KMM MJIEKOIIMTAIOIUM, IpeaCcTaBICHHbBIC (pparMeH-
TaMM 4deperia, HIKHEUYETIOCTHBIX KOCTEN, U30JIMPO-
BaHHBIMM 3y0aMM M KOCTSIMM TTOCTKPaHUAIbLHOTO
cKeJieTa, BCTpeyaloTcsl Mo BceMy paspesy, OTHAKO
HanboJiee OOMIILHBI OHM B ITadykax 3 1 4, a B ITaukax 1
U 5 KOJIMYECTBO OCTATKOB MEIKUX MJICKOTTMTAIOIINX
3HAYUTEJIbHO MEHBIIIE.

HaubGoinee npeBHsis1 ¢payHa yCTaHOBJIEHA B HMK-
Hell yactu paspesa B mauke 1. KocreHocHbIe Topu-
30HTHI B 3TOM ITaYKe MPUYPOUYEHBI K CJIOSIM 2, 3 1 5.
Co00111eCTBO METKMX MJIEKOITUTAIOIIINX 3TOTO BpeMEH-
HOT'O MHTEPBaJIa CII0XKEHO BUIAMU JOTOIOJILCKOM (hay-
HBI, U1 KOTOPOM XapakKTepHo IipucyrcTBue Borsodia
laguriformes, Allophaiomys deucalion, Ochotona baza-
rovi, Episiphneus youngi u np. ®ayHa oTpaxkaeT onuH
M3 2TaloOB paHHEro IUICMCTOIIeHA, OHA CJIEAyeT 3a
UTaHLUMHCKOH (ayHoit 3amagHoro 3abaiikaibs, sIB-
JsTIonieiicss (payHOM HayajJbHOTO, APEBHEro 3Talia
pPaHHETO MJIENCTOLIEHA, O YeM CBUIETEIbCTBYET IIPU-
CYTCTBUE PENKNX OCTATKOB MTO3IHE KOPHE3YOOii Imo-
neBku Mimomys cf. reidi. B mauke 3 ycraHoBIIeHO
HauOOoJIbIlIee 00MIME KOCTHBIX OCTATKOB M HAM0OJIb-
1mee OMopa3zHOOOpa3ue MeEJKUX MJICKOMUTAIOIIUX.
@dayHUCTUYECKUIT MaTepra, U3BECTHBINA U3 IOCTIe-
JIOBaTeIbHBIX TOPU3OHTOB, OTPaAXKAET ABa MOCIEAYIO-
Ne 6
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IIMX 3Tara B pa3BUTUM (hayHbI MEJIKMX MJIEKOITUTAIO-
IIMX PAHHETO IUIEHCTOLIeHA.

3a 10[A0To0JILCKOM (hayHOI clienyeT KyayHcKkas da-
yHa (citou 11—17), mi1st KOTOpoii XapaKTepHO IPUCYT-
cTBUe TIiporpeccuBHOM ¢dopmbl Allophaiomys plio-
caenicus, Spermophilus tologoicus, npeBHel MUIIYXU
Ochotona tologoica, mosiBIecHUE IIPEACTaBUTENICH PO-
na Prolagurus. lanbHeiiinee pa3Butre payHbl I03BO-
HOYHBIX B perMOHE MPUBEJIO K U3MEHEHUSIM B COCTaBe
COOOIIIECTBA MEIKUX MJICKOIIMTAIOIINX;, Psii BUIOB
ncyesaet, B yacTHocTy ruinyxa Ochotona tologoica u
nmoneBka Prolagurus pannonicus. ITosiBuincy, HoBbIE
takcoHbl — Ochotona zasuchini, Eolagurus, Terricola,
Lasiopodomys 1 1p., KOTOpBIE SIBISIOTCS pPETIEPHBIMHA
JUIST 3aCYXMHCKOM (payHBI, XapaKTepMu3ylolleil 3a-
KJTIOYMTEIbHBINA 3Tall B pa3BUTUU (ayHbl pPaHHETO
TUIeicTOLIeHA.

B mauxke 4 pa3pe3a nmpeacrapiaeHa (payHa cpeaHETo
IUIeficTolIieHa, TaKXKe OOMIIbHAs U pa3HOOOpa3Has 1o
BUIOBOMY COCTaBy, KakK 1 (payHbI mauyku 3. OHa co-
JIEPKUT MpencTaBuTeIell (payHBI TOJIOTOMCKOTO KOM-
TUIEKCa U UBOJITMHCKOI (payHBbI.

Crou mayku 5 cofepkaT He3HaUUTEIbHOE KOJIU-
YeCTBO TAKCOHOB KaK IT0 BUIOBOMY COCTaBYy, TaK U
OOWJIMIO KOCTHBIX OCTaTKoB. PayHa BKIIIOUAET XapakK-
TEPHBIX TIPEICTABUTENICH COOOIIECTBA METKUX MJICKO-
MUTAIOIIMX TIO3IHETo IulelicTolieHa: Lasiopodomys
brandti, Ochotona daurica m Urocitellus undulatus.

ITAJIEOMATHUTHAA XAPAKTEPUCTUKA

ITo pe3ynbraTaM pa3MarHUYMBaHUS TIEPEMEHHbBIM
MarHUTHBIM T1ojieM (puc. 4) yCTaHOBJIEHO, YTO B
OOJILIIMHCTBE 00pa31oB N3 Mavek 3, 4 1 5 ecTecTBEH-
Hasl octaTouyHass HamMarHudeHHocTh (NRM) mpen-
CTaBJISIET COOOI CYyMMY JABYX KOMITOHEHTOB: HU3KO-
kospuutuBHoro (LCC), pa3pymamolierocss B HOJsIX
ot 10 mo 30 MTn, U BEICOKOKO3PLUTHUBHOTO, KOTO-
phIii, KaK IIPaBUJIO, SIBJISIETCS XapaKTEPUCTUICCKUM
kommoHeHTOM (ChRM). 3HauuTenbHass 4acTb Ha-
npasiaeHuit LCC rpyrnmupyeTcsi BOKPYTr Harpasiie-
HUSI COBPEMEHHOI'0 MarHUTHOTO ITOJISI MecTa oToopa
U, TIO-BUIMMOMY, IPEICTABISICT COOOM BSI3KYIO Ha-
MmarHndyeHHocTb. ChRM neMoHCTpupyeT NpsIMyIo U
00OpaTHYIO MOJIIPHOCTD: MaYKU 5 1 4 HaMarHUYEHBI
IMOJTHOCTBIO IIPSIMO, a B Mauke 3 IIPUCYTCTBYIOT 00¢€
MOJISIPHOCTHU.

B oOpa3zuax u3 nauku 1 He HabJIOHaeTCs peryJsip-
HOTO HampaBJIeHUs CTaGMJIbHOrO KOMITOHEHTA, I OH
He SBJISIETCS XapaKTepucTuIecKuM (puc. 4). It 00-
pasupl U3 AajJbHEMIIEero pacCMOTPEHUsI ObLIM HC-
KJTIOUYEHDI.

ITo npeobmanatomemy HanpasieHno ChRM un-
TepBal pazpesa ¢ 10 mo 35 ciroit AeTCs Ha TPY YaCTu —
BEePXHIOIO, 1O IIIYOMHBI 15 M, KOTOpasi UMeeT Mpe-
MMYILIECTBEHHO IPSIMYIO NOJISIPHOCTH (MATHUTO30HA
N2), cpenHioo — ot 15 mo 23 M, XapaKTepU3yIOIIyIOCs B
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OCHOBHOM O0OpaTHOI NOJIIPHOCTHIO (MarHuTo30Ha R1),
U HUZKHIOI0 — OT 23 10 24 M (MarHuTto3oHa N1) (puc. 5).

Jnsa emuamanbix HanpasiieHnii ChRM o6pas3nos
13 MarHuTo30H N1 1 N2 noBepuTeIbHbIC UHTEPBATbI
HeBelIMKM, a pacnpeneiienne ChRM mocratodHo
KOMITAaKTHO (pHuc. 5), o1 MarHuTo30HEI R1 moBepu-
TeJIbHbIE MHTEePBaJIbl CYILLIECTBEHHO BHIIIIE U pa3dpoc
HamnpaBJIEHUI OOJIbIIIE, UTO TOBOPUT O HEIOJIHOM
BBIACJICHUN IIEPBUYHOTO KOMIIOHEHTAa B IpOIEcce
MarHUTHOM YMCTKU. TeM He MeHee TOJISIPHOCTh 00-
pa3loB OIpeaeiIsieTCs BIIOJIHE YBEPEHHO, a TeCT 00-
pamenust (McFadden, McElhinny, 1990) momoxu-
TeIbHBIM M COOTBETCTBYeT Kiaccupukanum “C”
(yroa Mexxay HaIlpaBJICHUSIMU IIPSIMOII M OOpaTHOI1
MOJIIPHOCTU cOCTaBiisgeT 11° Tpu BeIUUYUHE KPUTHU-
yeckoro yria 15.1°).

IT'PAHYJIOMETPUYECKAA
XAPAKTEPUCTUKA

Eciu uckIounTh U3 pacCMOTPEHUST KPYITHO3Ep-
HUCTBIE CeJieBble OTJIOXEHUS (Iayka 2), TO Mo pe-
3yJibTaTaM JIa3epHOM TpaHyJIOMETPpUU yCTaHABIMBa-
eTCsl ABYWIEHHOE CTPOeHME OCTAIbHOI YacTu pa3pesa.
B HeM BblaensieTcss HWXHSSL TMPEUMYIIECTBEHHO
ajieBpuToBasl (Mayku 1 v 3) U BepxHsST MperuMylIe-
CTBEHHO IIecyaHasl Tomuu (Iayku 4 u 5), rpaHuna
MeXIy KOTOPBIMU ITPOXOIUT Ha TiTyorHe ~12 M (puc. 6).

B BepxHeii Toulle pa3pesa conepkaHue IecuaHoi
dpak B rpy003epHUCTHIX TOPU3OHTAX YBEJINYU-
BaeTcst 10 50—90% 3a cuyeT CHUKEHUS aJIeBPUTOBOM
(mo 10—40%) v rmunaMcTOM (10 0—5%) Ppakumii. DTn
OCaJIK1 B COOTBETCTBUM C HOMEHKJIATYPOM, UCTIOJIb3ye-
MOI1 B paboTe, MPeaCTaBIsIOT CO00 B OCHOBHOM aJjieB-
ponecku (Dcp 100—180 MxM), 1 IUIIbL 1BA TOPU3OHTA
(cinou 28 u 31) cinoxeHsl neckamu ¢ Dcp > 200 MKM.
HuHamuyeckuii ¢akrop F 3mech cyliecTBEHHO
Oosbiie 1, a B meckax 10CTUTAET MEePBbIX COTEH. AT-
pPETMPOBAHHOCTD B MECKaX U ajeBpoIecKax He Ipe-
BoImaet 10%.

B roprzoHTax nckoIaeMbIX TOYB BEPXHEI ITecua-
HOI TOJIIM KOHIEHTpalLMsI TecKa CHYDKaeTcs (oo
20%) n Bo3pacraeT comepxkaHue MmHUCTOoH (10 20%)
U ajeBpuToBoii (10 60%) dpakuuii. Takum oopa3om,
B COOTBETCTBUM C HOMEHKJIATYpOil, UCITOJIb3yeMOIi B
paboTre, WCKOTaeMble MOYBBLI MPEICTABICHBI IIpe-
WMYIIIECTBEHHO TmecKoaeBporiesuTaMu. CpemHuit
pasMep 3epHa 3l1eCb CHUXKAETCSI, HO B LIEJIOM MPEBBI-
mraet 100 Mxm. JuHamudeckuii ¢pakTop, Kak IIpaBUIo,
MEHBIIIC eIMHUIIBI. ATPETUPOBAHHOCTD B TIOYBEHHBIX
TOPU3OHTAX IO CPABHEHUIO C BMEIIAIOIIUMU CyMec-
YaHO-TIeCYaHBIMY ITaYKaMU Bo3pacTtaeT 10 40%.

B otnoxkeHusIX HUXKHE! ToJIIIU pa3pe3a npeodiia-
JaloT (hpakIUu aleBpUTOBOIT pazMepHocTH (10 70%)
MpU TMOJYUHEHHOM COJIEp>XXaHUU MecuyaHou dpak-
uuu (1o 20%), muHucTas Gpakius cocTapiuser 15—
20%. CpemHuii pa3Mep 3epeH B 3TOI YaCTH COCTaBIISI-
€T OKOJIO 55 MKM, 3a MCKJTIOYeHHEeM ITayku 2. OTII0-
Ne 6
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Puc. 4. TunuuHble pe3yabTaThl pa3MarHMIMBaHMs1 00pa3LoB pa3pe3a YiaH-Kanira.
(a) — oOpa3Lbl NPsSIMOii ITOJSIPHOCTH U3 Navyek 4 u 3; (0) — oOpa3ibl 00paTHOI MOJSIPHOCTH U3 Mayku 3; (B) — 00pa31ibl C aHO-
MaJIbHBIM HaIlpaBjieHUeM U3 rmayku 5. HoMep oGpasiia COOTBETCTBYET ero IyOuHe B pa3pese.
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Puc. 5. [TaneomarHuTHast XapaKTepuCTUKa pa3pes3a YiaaH-Kaira (mayuku 3—5). YepHblil LIBET — mpsiMasi ITOJISIPHOCTbh, OeJIblit
1BeT — obparHasi mosipHOCcTh. N — unciio o6pasuoB, D — ckinonenue (°), I — Hakinonenue (°), k — KydHocTb, a95 — moBepu-

TeJIbHBIN MHTepBa (°). YcIoBHBIE 0003HAYEHUSI CM. pUC. 3.

XKEHUS IMaYkKyd 1 OTIMYaloTCS OT TAKOBBIX MAayKW 3
yBEJIUYEHHUEM KOJMYECTBA MEJIKOTO ajieBpuTa, IJIU-
HUCTOM M WUINUCTOM (hpakuMii, 3a CUET YMEHbIIEHUS
¢dpakuii IIecka 1 KpymHOro ajieBpuTa, U OOJIbIIEH
arperupoBaHHOCTBIO (B cpenHeM 43%). JuHamude-
cKkuit (pakTop B madkax 1 u 3, 3a UCKIIIOYCHUEM OT-
JIEJIbHBIX TIPOCIOEB, MEHBIIIE eNMHUIILI. TeM He MeHee,
B OTJIMYME OT OTJIOKEHUI BEPXHEM MTECYaHOM TOJIIIH,
rpaHyJIOMETPUUECKMI COCTaB HMXKHEN ajleBPUTOBOM
TOJIIIIA MOXHO CUUTATh NPAKTUYECKHU ITOCTOSTHHBIM,
C OYEHb HEOOJILIIMMU KOJICOAHUSIMU COHCPKAHUS
pa3MepHBIX (bpaKIuii, OTKIOHSIOIINXCS OT CPEIHETO
3HaYeHUs. DTO caMOe CYLLIECTBEHHOE Pa3Iudue 3TUX
nByx Tonm. ITo cooTHomeHnO (ppakimit, 0OIbIIAs
YacTh aJIeBPUTOBOU TOJIIIM MpeacTaBIeHa MecyaH-
CTBIMU aJICBPONEIUTAMMA WIXA JIETKUM CYIJIMHKOM.
HecMmoTtps Ha Om3Kue 3HAYEHUS TpaHyJIOMeTpuye-
CKMX XapaKTepUCTUK, MO BapUalisiM JUHAMUYECKO-
ro ¢akropa F B maukax 1 u 3 HM>KHE# aieBpUTOBOM
TOJIIIM pa3pes3a pukcupyercs 16 morpeGeHHbBIX oY~
BEHHBIX TOPU30HTOB. B HMX cTeneHb arperupoBaH-
HocTH Kosiebsercs B nnpeaeiax 40—70%, conepxaHue

CTPATUTPAD®UA. TEOJIOTUYECKASA KOPPEJIALNA

nimcToit ppakunu 3.5—6.5%; Torga Kak BO BMeIIaio-
LIMX TOYBbI OTJIOXKEHUSX CTEIEHb arperupoOBaHHO-
ctu yMeHbInaerca 1o 10—30%, cogepkaHue WINCTO
dpakuun — 1o 1-3.5%.

Pasnmmuust (ppakKIIMOHHOTO cOCTaBa OTJIOXECHMI
OTpaXaloTCsl B IPaHyJIOMETPUIECKMX CIIeKTpax (puc. 7).
Ilecku u cynecu xapakTepU3yrOTCsl YHUMOJAIbHBIM
pacripeneJieHueM C MOIONW B OOJACTH TIeCYaHBIX
dpakauii (104—249 mxmM), pa3dpoc MOma oTpaxkaeT
IIUPOKUIA CIIEKTP IpaHyJOMETPUUECKUX TUTTOB. OT-
JIOSKEHMST MCKOTIAeMBbIX TTOYB IEMOHCTPHPYIOT OMMO-
JIaTbHble M YHUMONAIbHBIE CITEKTPHI C OCHOBHBIM
MMKOM B OO0JIACTU KPYMHOAJIEBPUTOBBIX (dpakiiuii
(62—88 MKM) M JOIOJHUTEILHBIM TUKOM B 06/1aCTH
IIMHUCTBIX pakiumit (6.5—9 Mxm). Hanbomnee 61m3-
KM K JIOTHOPMAJIbHBIM paCIpeAeeHUsIM CHEKTPbI
TeCYaHbIX OTJIOKEHU.

I'panynoMeTpuyeckue CHEKTPHl OTJIOXEHUI B
naukax 1 1 3, B oTaimume oT nadek 4 u 5 BepxHeit ya-
CTH, B OCHOBHOM OMMOIaiabHbI (puc. 7). OCHOBHOIA
MUK CMEIIEH B 00JIaCTh MEJIKOAJIEBPUTOBOM (PpaK-
uu (31—62 MKM), BTOPOCTEIIEHHBII MK HAXOAUTCS
Ne 6
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Puc. 6. ['panyioMeTprYeCcKuii cCOCTaB OTJIOXEHUI pa3pesa YiaH-2Kanra. KpacHas tuHuUs mokasbiBaeT 3HadeHue F = 1. YciaoB-

HbIe 0003HAYEHUSI CM. puC. 3.

B obJiactu necyaHbIx ¢pakiuii (209—592 mxm). Ta-
KMM 00pa3oM, HUKHSISI 4YacTh pa3pesa, 3a UCKIIIoue-
HHEM MHavKy 2, CJI0KEeHa 0cagKaMM C IBYMs XOPOIIIO
BbIpaXXEHHBIMU TIOMYJISIIUSIMUA 3€pEeH: 3TO 3€pHa
aJIEBpUTOBOI1 pa3MepHOCTU U CpeaHEe- U KPYITHO3EeP-
HUCTBIA MECOK.

MMUWHEPAJIbHbIM COCTAB

CyMMapHOe coaepxKaHue MUHEpPaJOB TsKeIoi
dpakiIny B OTIIOKEHUSIX pa3pe3a CHIKACTCS CBEPXY
BHU3 U B LIeJIOM cocTaBisgeT 1—4% miis cioeB 24—34
1 0.3—0.7% nns cnoes 1—23. [IpeobiagaroiuMy MU~
HepalaMU NaHHOW (pakuuu SBISIOTCS MATrHETUT,
reMaTuT-MapTuT, ameuoboiibl (poroBasi oOMaHKa),
ceH, araTuT, HUPKOH.

ITo MuHepadbHOMY CcOCTaBy Jerkoit dpakiuu
pa3pe3 Takke OTYETIIMBO TMOMpa3ieisieTcss Ha IBe
tomuu. [Tpexmae Bcero, 3To IEMOHCTPUPYIOT BapHaIliN
coaepxKaHMs KBapliia U TTOJIEBbIX IITIATOB (puc. 8a). s
BEpXHe#l TONIIN pa3pe3a XapaKTepHO IIpeodagaHue
KBapueBoii coctapistiomeil (mo 75%). C rinyOuHBI
12 M BHU3 O pa3pe3y A0Jis1 KBaplia 3aMeTHO YMEHb-
IraeTcs, BIUIOTh 10 25—30%, Tipu 3TOM comepkaHue
MoJIEBOTO IIITaTa Bo3dpacraer g0 60%. Kpome Toro,

CTPATUTPA®UA. TEOJJOTUYECKASA KOPPEJIALUA

nryoxe 12 M B cocTaBe JIeTKol pakiuy yBeJIMUnBa-
etcs 10 20% conepXaHue NIMHUCTBIX MUHEPAJIOB.

Cmona npencraBjicHa OMOTUTOM, U3MEHEHHBIM B
pas3Hoii ctenneHu. KapOoHaThl — KaJbLIUT 00JIOMOY-
HBbI M arperaTtHbIi, MPEACTABIISIOIINN TIbLJIEBATHIE
YaCTUIIBI B aCCOLMAMU C TJIMHUCTBIMUA MUHepasa-
mu. O6ioMouHas yacTh ppakuuit ot 2.0 1o 0.5 mm
npeacTaBicHa c1adoCIeMEHTUPOBAHHBIMU aJIeBPO-
JIMTaMHU U TIeCYaHMKaMM KBaplIi-II0JIEBOIINATOBOTO,
IMOJICBOIIIIATOBO-KBAPIIEBOTO COCTaBa C INIMHUCTO-
KapOOHATHBIM LIEMEHTOM. B eTMHWYHEBIX cTydasx OT-
MEUYeHbI 00JIOMKM I'PAaHUTOB U BTOPUYHO M3MEHEH-
HBIX IIOPOJ OCHOBHOTO cocTaBa. I1ojieBble IIIAaThI Cy-
IIECTBEHHO MNeIUTU3MpoBaHbl. CTelleHb OKaTaHHO-
CTU MMHEpaJIOB TsDKeJIoM (pakumm — 2—3 Kiacc.
IIpeobmanaronast cTerieHb OKaTAHHOCTH BCETO MaTe-
puana — 2 knacc. I[IpraeM B BepxHeii yacTu pa3pesa
TIyOMHBI 12 M cTeTIeHb OKaTAHHOCTH 3€pEH YBEIIMUM -
BaeTcs, a obllIee coaepKaHue 00JIOMKOB OO, Ha-
IpOTUB, MAIacT.

IMosoxeHne ¢GurypaTuBHBIX TOYEK cOCTaBa 00-
pa3uoB Ha nuarpamme lllyroBa (puc. 80) B mmosix ap-
KO30B M TTOJICBOIIITATOBBIX IpayBakKK OTBEYAET ITOPO-
JaM, 00pa3oBaHHBIM B IpOLIECCe pa3pylIeHUs pas-
JIMIHBIX TOPHBIX TOPON TPU CIA00M XUMUYECKOM
BBIBETPUBAHUM 1 MasioM TiepeHoce. [1o mepe ycmte-
2023
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Puc. 7. I'paHynoMeTpruueCcKUe CIIEKTPbl BLIOOPKHU perpe3eHTaTUBHBIX 0Opa3lioB U3 pa3pe3a YiaaH-2Kaira.

HUS BBIBETPUBaHMS 1 IIEpPEHOCAa OCaaKM 000TallaioT -
Ccsl KBaplieM, a MX TOYKM CMEIIATCS BBEPX BIOJb
CTOPOHBI TI0JIEBBIE IIMAaThl—KBapll, KaK 3TO IMoKa3a-
HO Ha nquarpamme (puc. 80). Haubonee 3peabiMu siB-
JISTIOTCST OCaIKM BepXHel yacTn pa3pesa — ciaou 28, 30
u 31.

ITIETPOMATHUTHAA XAPAKTEPUCTUKA

KoHILIeHTpallMOHHO-3aBUCUMbIE  TIETPOMATHUT-
Hble mapameTpsl (kfer 1 kpar), Tak ke Kak 1 TpaHyJIO-

CTPATUTPAD®UA. TEOJIOTUYECKASA KOPPEJIALNA

METPUYECKME XapaKTepUCTUKM, YKa3bIBAalOT Ha IBY-
YJIeHHOE CTpoeHMue paszpesa YiaaH-2Kanra (puc. 9).
KoHueHnTtpaiust ¢eppruMarHMTHBIX YaCTHIL B MaYyKax
41 5B 1.5 pa3a Bellie, 4yeM B maykax 1 u 3, a mapamar-
HHUTHBIX MHHEpaJoB, HA00OpOT, B 2 pa3a HILKE.
Bxnan mapaMarHeTUKOB B OOIIYI0O MAarHUTHYIO BOC-
NPUMMYMBOCTh IJISI TTlecyaHoil Tommu MeHee 2%, a
IUIST IMHUCTOM mocturaeT 6%. OTHOCUTEIBHOE CO-
JiepkaHue MarHUTOMSITKMX MUHEPaJioB (mapaMeTp S)
B 1I€JIOM YMEHBIIIAETCsI CHU3Y BBEPX 110 pa3pe3y. AM-
IJIUTYIbl U3MEHEHUIT BCeX 3TUX ITapaMeTpoB OoJjiee
Ne 6
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Puc. 8. MuHepasbHbiit coctaB (%) Jierkoit hpakimy oTaoXeHuii paspe3a YaaH-2Kanra.

(a) — pacnpeneneHre JOMUHUPYIOLIMX MUHEPAJIOB JIETKOU (hpaKklIMKU B OTJIOXKEHUsIX pa3pe3a YiaH-2Kajra, TyHKTUPHOM JIK-
HUEl MoKa3aHa TpaHMIIa CMEH OCHOBHBIX MUHEPAJIOTMYECKUX acCcolMalnii Ha mryouHe 12 m; (6) — cocTaB OTJIOKEHUIA pa3-
JIMYHBIX c10eB pa3pesa Ha nuarpamMme B.J1. IllyToBa, HOMepa cjioeB roKa3aHbl HUdpaMu. YCIOBHBIE 0003HAYEHUS CM. puC. 3.

BBIpaxkeHHBI B ITaukax 4 1 5, yeM B mmaukax 1 u 3 (puc. 9),
YTO CBUACTEILCTBYET O OOJBIINX BapUALIASIX YCIIO-
BUMI1 OCaIKOHAKOIUIEHUS B BEpXHEil yacTu pa3pesa.

B maukax 4 1 5 TOpM30HTHI UICKOITAEMBIX TTOYB OTME-
4JaroTCd HEKOTOPBIM POCTOM BCJIMYMHBI INapaMarHuT-
HOI BOCIIPUMMYMBOCTU 1 OTHOCUTEIILHOIO COAEpKa-
HUSI MAaTHUTOXECTKUX MUHepasioB. Cpey necyaHbIX 1
CylneCHYaHbIX TOPU30OHTOB 11O MAarHUTHBIM XapaKTEpu-
CTUKAM BBIJIEJISIETCSI TOJIBKO CAMBI Tpy003e pHUCThII
ropu3oHT (cioit 31). B maukax 1 1 3 KoHIIeHTpau-
OHHO-3aBUCHUMBbIC MAarHuTHBbBIC XapaKTCpHUCTUKU
MpaKTUYECKM HE OTpaxaloT JIUTOJIOTHIO paspesa
(puc. 9).

Takue pas3nuuus NEeTPOMArHUTHBIX IapaMETPOB
MpeNoIPeNe/IUIN pa3neibHbIA aHaau3 IOBEICHUS
MEeTPOMATHUTHBIX ITapaMeTPOB IS ITadek 1 u 3 u ma-
yek 4-—5.

HM3MeHeHnsT KOHIIEHTPAIlMOHHO-3aBUCUMBIX ITTa-
paMeTpoB He JAlOT OTUETJIIMBOM KapTUHBI IS BCEX
nauex (1, 3—5), KpoMe TOPU30HTOB C MOBHLILIEHHBIM
colepXaHWeM TecYaHoOM paKIInu, KOTOPhIe XapakK-
TepU3YIOTCSI YBEJIMYEHUEM MarHUTHON BOCIIPUMM-
YUBOCTU U CONEPKaHUS MAaTrHUTOMSITKUX MUHEPAJIOB
C OTHOBPEMEHHBIM CHIKEHHEM ITapaMarHUTHOMN
BOCIIPUUMYUBOCTH (puc. 9).

Hanpotus, mapameTpsl, XapakTepusytoiue 3hdek-
TUBHBIM pa3Mep MarHUTHOTO 3¢pHa U ITPUCYTCTBUE Mar-
HUTOXECTKMX MUHEPAJIOB, IyTKO PEarupyroT Ha U3Me-

CTPATUTPA®UA. TEOJJOTUYECKASA KOPPEJIALUA

HEHUE JIMTOJIOTUU OCAAKOB, XOTSI aMIUIUTYAA UX U3-
MEHEHU 1J11 mayku 3 u navyek 4—5 pasznuyaercs. Ha
puc. 10 moka3zaHo U3MEHEHNE ITapaMEeTPOB JOMEHHO -
ro cocrosinust (Ber/Bc), pasMepa MarHUTHOTO 3epHa
(kfer/Jrs) 1 mapaMeTpOB MarHUTHOI kecTKocTH (Bc
u HIRM). KpuBbie mjist 1mec4aHUCTOI 1 ajleBpUTU-
CTOI TOJII NPUBOASTCI B Pa3IMYHOM MaclITade.
OueBUIIHO, YTO B TOPU30HTAX MCKOMAEMbIX TOYB B
00eux ToJ1Iax pa3Mep 3epHa B 11€JIOM YMEHbIIaeTcsl,
a MarHMTHasl XeCTKOCTb BoapacrtaeT. IlociienHee
MOXHO paccMaTpuBaTh Kak MoKa3aTesib OTHOCUTEJb-
HOTO YBEJIMUEHUSI BJIaKHOCTU BO Bpems (popMupoBa-
HUSI UICKOTIaeMBbIX ITOYB.

Ha nmnarpamme es—Hannomna (puc. 11) ocankm
mauek 4 v 5 HaxoAsITCsI IPEUMYILIECTBEHHO B MHOTOIO-
meHHOM (M/I) cocTostHMM, TOrIa KaK OCaIKy Iadex 1 u
3 XapakKTepusylTCsI B OCHOBHOM IICEBIOOTHOIOMEH-
HBIM cocTosiHMeM. MckiroueHue TpeacTaBiIsiioT TOMb-
KO HECKOJILKO 00pa3lioB ¢ MHOTOJOMEHHBIM COCTOSI-
HUEM, TIPUYPOUYCHHBIX TJIaBHBIM 00pa30M K rpaHULaM
cTpaTurpaduyeckKux TMoApas3aeJeHuil. YJYuThbIBas,
YTO TMCEBIOOAHOIOMEHHbBIE YACTULILI MPEACTABISIOT
coboii cMech omHogoMeHHBIX (Ol) 1 MHOrOIOMEH-
HbIX 3epeH (Dunlop, 2002), B O0JBLINHCTBE OCATKOB
u3 navek 1 u 3 comepxanue O]l yacTull JOCTUTraeT
25%, B mauke 4 — 10%, a B nauke 5 OJ] 3epeH HET BO-
o0111e. DTO CBUAETEIBCTBYET O TOM, UTO U3MEHEHUS
pa3sMepoOB MAaTHUTHBIX 1 HEMATHUTHBIX 36 PEH MOTIU-
HSIIOTCSI OMHUM M TEM K€ 3aKOHOMEPHOCTSIM.
Ne 6
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Puc. 9. Jlutonoro-neTpoMarHiTHas XapaKTepUCTHUKA OTIIOXKEHUH pa3pe3a YiaH-2Kaira: usMeHeHUe 110 pa3pe3y CPEeIHETo pas-
mepa 3epeH (Dcp), depprmarHuTHOI yacT MarHUTHON BocripuuMuuBocTH (kfer), mapamMarHMTHOM 4YacTU MarHUTHOI Boc-
npunMynuBocTy (kpar) 1 mapaMeTpa MarHUTHOM XeCTKOCTHU (S). YCI0BHbIE 0003HAYEHMSI CM. PUC. 3.

TEOXUMHNYECKAA XAPAKTEPUCTHUKA

IIpu pacueTe CTATUCTUYECKUX T€OXUMMHYECKMX
XapaKTEePUCTUK OTJIOXKEHUSI OOHAPYKMBAIOT HU3KHUE,
0 YMEPEHHBIX, Bapualnu coctaBa. OHU XapaKTepH-
3YIOTCSl IIMPOKUM JMana3oHoM conaepxaHus SiO,
(Meouana 62.2%), ot 45.9 mo 72.7% npu HUBKUX
(8.7%) Bapuanmsix. Conepxanus Al,O; Takke Mao
BapuabebHBI, MEIMAHHOE COAEpPKAHNE COCTABIISIET
14.2%. ConepXaHUs OKCHIA TUTAHA BEICOKME, MEIVI-
ana coctabisieT 0.8%. Comepxanuss CaO, MnO u
MgO BapbUpYIOT B JOCTATOYHO IIMPOKMX MpeAeiax,
MPU 3TOM MeIMaHHbIE COIEPXKAHUSI COCTABISIIOT 4,
0.1 u 1.9% cooTBeTCTBEHHO. M3ydeHHBIE OTI0XKEHUS
XapaKTepU3yIOTCI HU3KUMU comepxkaHnusamu Na,O,
K,0 u P,0;. [Totepu nipu npokanusanuu (ITI1IT) Ba-
peupyior ot 0.3 1o 15.6%.

Mexay ITTITIT u o61mm CaO cyliecTByeT npsiMast
KoppeJisiiiioHHasi ¢Bs3b (r = 0.94), yTo Mo3BoJIsSIET
npennonoxuTh 3aBucuMocTh ITI1IT ot comepxkanns

CTPATUTPAD®UA. TEOJIOTUYECKASA KOPPEJIALNA

kapboHaToB. PacripenesieHue MUKpPO3JIEMEHTOB Ma-
JIO BapruaOeJIbHO.

JluarpaMMBbl CpeIHUX COAEPKaHUN Mopoaooopa-
3yIOIINUX JIEMEHTOB II0 TOPU30HTaM ITouB (puc. 12)
MOKa3bIBAIOT, UYTO TOYBHI BEpXHEM TOJIIM pa3pesa
OTJINYAIOTCS TI0 COCTAaBY OT MTOYB HUKHEM YacTu pas3-
pe3a, 9YTo YKa3bIBaeT Ha pa3Indus B YCIIOBUSIX UX 00-
pa3oBaHUsI.

Bapunanuu nerpoxumMmudeckux monyiieit AM, I'M,
TM, HKM (puc. 13) moka3sIBalOT CUHXPOHHOE pac-
MpeaeieHue U MOATBEPXKIAIOT Pa3indusl B MUHEPab-
HOM U TPaHYJIOMETPUIECKOM COCTaBE OTJIOKEHUIA, CJIa-
raronux BepxHioo (0—12 M) u HrkHIo (12—31 M) TON-
1 paspes3a. Huskue 3HaueHuss AM u I'M gaBisirorcst
MoKa3aTe/JIsIMU He3peJIOCTU MaTepraya B UCTOYHUKE
cHoca. 3HayeHuss HKM > 0.40 yka3bpIBaioT Ha IIpu-
CYTCTBUE B OTJIOXEHUSIX OOJIBIIOrO KOJIUUYEeCTBa 1O~
JIEBBIX 1IMIAaTOB. HecMOTpst Ha pa3aUdHbINA TPaHyI0-
METPUYECKUII COCTaB CJIOEB, NMEPBUYHBIN MaTepual
2023
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Puc. 10. IToBeaeHne NeTPOMAarHMTHBIX ITAPAMETPOB I10 pa3pe3y YiaH-XKajira: usMeHeHue ImapaMeTpOB JTOMEHHOIO COCTOSTHUS
(Ber/Bc), pasmepa marautHoro 3epHa (kfer/Jrs) m mapameTpoB marHutHoi xkectkocTu (Bc 1 HIRM). s cepbix Kpy>XKOB
MacuTabd MpUBeNeH B HYXKHEN YacTH MaHeseil. YCIoBHble 0003Ha4YeHUsI CM. pucC. 3.

MO CTEINEeHU 3PeJIOCTU 3HAYMTEbHO HE pa3inyacs;
5TO MOXHO OOBSICHUTH T€M, YTO MaTepuay ObLT U3
OIIHOTO MUCTOYHUKA, HO TPAHCIIOPTUPOBAJICS Pa3HbI-
MU criocobaMu. MexXay TUTAaHOBBIM U 3KeJIe3HBIM
monyseM (TM u 2KM) HabmomaeTcst mpsiMasi Koppe-
jasaums (r = 0.94), a mexny HKM u I'M —otputa-
teabHast (r = —0.6); 9TO CBUIETEIBCTBYET O TOM, YTO
OTJIOXeHUsI, (OpMUPYIOIINEe pa3pe3, He MoaBepra-
JIMCh MHOTOKpaTHOMY IiepeotiioxkeHunio (FOmoBuy,
Ketpuc, 2000).

Haxomnenne moyBeHHBIX KapOOHATOB, O KOTOPOM
CBUIETEJILCTBYET TOBBIIIEHNE 3HAUYCHUI KO2(hhUIIM-
eHTa Kanblmdukanuu moys (CaO + MgO)/Al,O; (Re-
tallack, 2001) (puc. 14), CBOMCTBEHHO BCEM YCTaHOB-
JICHHBIM B pa3pe3e NajeornoyBaM, HO B MaKCUMAJIbHOM
CTeTNeHU MPOSIBUIIOCH TPU (POPMUPOBAHUU TOPU3OH-
TOB NajeonoyB Ha ypoBHe 17—19 u 22 M. U3meHeHus
ko3 dulrmeHTa nHteHcuBHocTU okucieHus (Fe,O; +
+ MnO)/Al,O; no paspesy (puc. 14) mokasbIBaioT,
YTO TIOBBILLIEHHBIE €r0 3HAUeHMST OTBEYAIOT HUXKHEH
4yacTu pa3pe3a, MaKCUMaJIbHOE 3HaUY€HUE DTOTO KO-

CTPATUTPA®UA. TEOJJOTUYECKASA KOPPEJIALUA

a(dduLreHTa COOTBETCTBYET TOPU30HTY MaJeONOYB
Ha ypoBHe 23—24 M.

IMokazareny MHAEKCAa MHTEHCUBHOCTU XWMHYE-
ckoro BeiBeTpuBaHus (CIA) nuaMeHsieTcst o pa3pesy
B mipenenax 30—58, a 3HaUYeHUST MHAEKCA 3PEJIOCTU
ocankoB (ICV) — B untepnaie 0.8—2.4 (puc. 14), uyto
MOXKET CBUAETEILCTBOBATH O ITOCTYIJICHUH B 00J1aCTh
CeMMMEHTAllMM He3peJIoro MaTepualia IIPOAYKTOB
BBIBETPUBAHUS KMCIBIX 1 OCHOBHBIX MAarMaTUYE€CKUX
Mopox. YCIIOBHOM I'paHMILICH pa3aeiieHus boJiee 3pe-
JILIX 1 MEHee 3PeJIbIX IIMHUCTBIX IOPOI SIBIISICTCS
3HadeHWe 1. 3HaYeHUsT MHIEKCa 3PEJIOCTH OCATKOB
Oosiblie 1 yKa3pIBalOT Ha MpeobiaagaHue B OTJI0XeE-
HUSIX HEIJIMHUCTBIX CUJIMKATHEIX MUHepaiioB. C npy-
roit cTopoHbI, Beicokue 3HaueHusT ICV MoryT OBITH
pE3yIbTaTOM BEICOKOTO COAEpXKAHUS TeMaTUTa, Wl-
JInTa, BTOPUYHOIO KapOoHaTa 1 ayTUTeHHOTO ajIbOUTa,
TO €CTh PEe3yJIbTaTOM PAaHHUX OAUATCHETUYECKUX M3-
MeHeHmii. Bapnanuu nngekca KM (puc. 13), siBistio-
IIerocss WHAUKATOPOM COOTHOIIEHUSI IJIMHUCTHIX
MUHEPAJIOB U TI0JIEBBIX IIINATOB B MOPOIaX UCTOYHM -
Ne 6
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Puc. 11. Ouenka gnoMeHHoro cocrosiHus no (Day et al.,
1977; Dunlop, 2002) o6pa31oB u3 paspesa Yian-Kaira.
Cepble poMOBI — TTauyKa 1, Gejible KpyKK1 — Iayka 3, ce-
pbIe KPpYKKHU — IMavyka 4, Y4epHble KPy>KKM — nadka 5. Yep-
Hasl JIMHUSI ¢ TOYKaMU — TeopeTudeckasi Kpusas (Dun-
lop, 2002), uudpsbl y KpUBOIA — IMIPOLICHTHOE COAEPKaHUE
OIIHOJOMEHHBIX YacCTUIL B aHCcaMObJie 3epeH.

Kka cHoca (Cox et al., 1995), nis Bcex U3ydeHHBIX OT-
JIOXKCHUI JiexKaT B Auara3oHe IIIMHUCTBIX MUHEPaJioB
(<0.3), TO ecTh coaepKaH1Ee KaJins B HUX KOHTPOJIM-
pyeTcsl MPUCYTCTBUEM WJUTUTA U MycKoBUTa. Mmaut
XUMUYECKU CTaOWJIeH, TI03TOMY MOPOIbl, 00pa30BaB-
mwmecs B pe3yJibTaTe PEelUKIMHTA, ComepKaT OOJbIIe
WIJIATA U, COOTBETCTBEHHO, OOJIBIIIE KaJIHSI.

Takum o6pa3oM, CyllIeCTBYET IPOTUBOPEUUE: Ha-
omonaembie 3HaueHUs ICV u koppensiiiuun TM—2KM,
HKM—-I'M yka3bIBaloT Ha TIETPOr€HHbIE TOPOIbI, a
3HadeHnsS KM — Ha peumkianHT. COOTBETCTBEHHO,
XUMMWYECKUI COCTaB 00pa31oB U3 U3yUYEHHbBIX pa3pe-

10

—
T

Conepxaunue, %

e
=

30B CHWJIBHO 3aBHUCHUT OT ITOCTCEOIUMEHTAIITMOHHBIX
npeoOpa3oBaHUil U OTpenesseTcs] U3MEHEHMEeM Ma-
JIEOKJIMMATUYECKUX YCIIOBUI U psifia IPYTUX (haKTOPOB.

Crnekrpsl pacnpeneieHus P39 mis Bcex obpas-
1IOB YETBEPTUYHBIX OTIOXKEHUI OMHOTUITHBI, XapaK-
TePU3YIOTCS U3OBITKOM JIETKUX JIAHTAHOWAOB, MpU
OTHOCUTENIBLHOM Aedunute Tsokenbix. [1o cymme P39
1 UTTpUs Topoasl BepxHeit (0—12 M) 1 HUKHEH Ja-
cTeil pazpesa pazjinJaloTcs: 1151 TIOpoJ BEpXHEel ya-
CTH cofepKaHUA JexaT B nuara3zone 140—220 Mxr/T,
17151 HkHeit — B quana3zoHe 200—350 MKr/T (puc. 14).
Takue comepkaHUsSI COOTBETCTBYIOT HEBBICOKHM
CKOpoCTSIM ocankoHakoruienus (banamos, 1976) u
COTITIACYIOTCS C UBMEHEHUEM IPaHyJIOMETPUIECKUX 1
MUHEPAIOTUYECKUX XapaKTepUCTUK OTJIOXKEHUIA.
LlepueBas aHoMmanus cirabo oTpuIaTeNIbHasI, B Cpel-
HeM cocrasisier 0.96. EBpornueBast aHoMaust Bapby-
pyet oT 0.86 mo 1.26, mooXuTeIbHBIE (GobIle 1) ee
3HAYCHUS MOTYT CBUIETETHLCTBOBATH O IPUCYTCTBUH
TUIarMokjasa B OTJIOKEHUSIX pa3pe3a. MakcuMaib-
Hble 3HaueHUs1 Eu* oTMeueHBbl B OTJIOXEHUSIX TOPU-
30HTOB 31 u 28. Terpamubiii 3¢ deKT TaHTaHOUIOB,
paccuuTaHHbIi 1 Tpetheit (Gd, Tb, Dy, Ho) TeTpa-
bl (t;) 6auzok Kk M-tuny (MBaHoBa u np., 2020).
OO6BIYHO TeTpanHbIil 3¢ dekT M-Tulla yKa3blBaeT Ha
acconuanuio P39 c tBepnoit ¢azoii (Masuda et al.,
1987), T.e. Benyliyio pojb B Mpolecce PpakIMOHU-
poBaHus P30 urpaiu copOIIMOHHBIE ITPOIIECCHI.

OBCYXIEHUWE PE3VIILTATOB

ITosyyeHHBIE NAJIEOHTOJIOIMYECKME JaHHbBIE TT03-
BOJISIFOT 000CHOBATh BO3PACT BbIIECJICHHEIX B pa3pe3e
Vnan-XKanra madek. IlpucyrcrBie B TIepBOIf mauke
OeclieMeHTHOI KopHe3y0oii moJjieBKU poaa Borsodia,
KOTOpasl SIBJISICTCS BAXKHEUIITM 3JIEMEHTOM JOI0TOJTb-
ckoii daynnl (Erbajeva, Alexeeva, 2000; AjnekceeBa,
2005), maet ocHoBaHME JaTUpOBaTh cjion 1—8 mep-

= TITIT1
+TiO,
= Fe,04
= MnO
+ MgO

T S ~Ca0
hd Nazo
- Kzo

- P05

0.01 I I I I I I I
3230-2927 25 23 21 18

16 14-12 8 6 4 2

Howmepa cinoes

Puc. 12. CpenHue comepXkaHus TOPOn0ooOpa3yroInx 3eMeHTOB (TieTporeHHble okcuabl 1 [1T1T1) B ropu3oHTax MCKOTIaeMbIX

IO4YB.
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Puc. 14. I3MeHeHMe reOXUMUYECKUX ITOKA3aTe/Ieii o pa3pe3y. YCIOBHbIE 0003HAUYEHUS CM. PUC. 3.
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BOI1 ITOJIOBUHOM paHHETO IUICHCTOLIEHA U CBUICTEIb-
CTBYET O HAJIMUUU OTKPBITHIX CTEITHBIX JJaHIIIa(dTOB
IIpU CEMUApPUIHOM yMEpPeHHO TerioM kiumate. I1o
BUIOBOMY COCTaBy (payHa TPEThei MauyKy OTHECEHA K
KyIyHCKOI 1 3acyxrHCKoI (payHaM (Anekceena, 2005),
a HaJIM4Me B HUX pelepHBIX BUAOB poaoB Allophaio-
mys, Terricola m Prolagurus cBmaoeTenbCTBYET O ee
PaHHEIUIEMCTOLIEHOBOM BO3pacTe, B YaCTHOCTH O 3a-
KJTFOUYMTEJIBHOM 3Talle 3TOI0 BPEMEHHOIO MHTEpBa-
J1a. B yeTBepTOil mauyke MPUCYTCTBYIOT XapaKTepHbBIE
BUIbI TOJOTOMCKOro (hayHUCTUUECKOro KOMILIEKCa:
Eolagurus simplicidens Young, Myospalax wongi Young,
Ochotona gureevi (Erbajeva). Mcue3atoT npencraBu-
teau ponoB Allophaiomys, Prolagurus u Episiphneus,
KOTOPBIX CMEHSIIOT IIPEACTaBUTEIN HOBBIX ponoB Eo-
lagurus, Myospalax n Lasiopodomys. [1pucyrcTBue B
dayHe npencTaBUTelIei TOJIOTOMCKOro hayHUCTHUUE -
ckoro komruiekca 3abaiikanbsi (Erbajeva, Alexeeva,
2000) 1mo3BOJISIET OTHECTH OTJIOXEHUS ITa4yKu 4 K
cpenHeMy IuieiicTolieHy. Bo BpeMeHHOM HMHTepBaje
CMEHBI TPEThEH IMaYKM OcaJgKaMU YeTBEPTOil, BEpO-
SITHO, IPOMU3OIILIN 3HAYNTEIbHBIE U3MEHEHUS B IIPU -
POIHOI cpelie U, COOTBETCTBEHHO, B OMoTe. BunoBoit
cocTaB (payHBI U XapaKTep cJIaralolInx 0CaaKOB CBU-
JIETEIBbCTBYIOT O TOM, YTO KJIMMAT 3TOTO BPEMEHHOTO
WHTEpBaJla U3MEHWJICS B CTOPOHY MCCYILIEHUS IIO
CPaBHEHUIO C IIPEIIIESCTBYIONINM IIEPUOAOM U B Ma-
JieoslaHaIapTax TOMUHUPYIOIIUMU CTAHOBSITCS Cy-
X1€ CTEIIM, TOJIYIYCThIHHbIE U ITYCThIHHbBIE YUYaCTKMU.
B mgroii mauke HalimeHbl ocTaTku Lasiopodomys
brandti Radde — oburareisa XOJMOIHBIX MOJLIHHBIX
CTeIleli, SIBJISIIONIETOCS XapaKTepPHBIM BUIOM COO0-
IIECTBA MEJIKUX MJICKOIMTAIONINX MO3THETO IUICH-
cToleHa B 3abaiikalibe.

[TaneomarHuTHBIE JaHHBIE B KOMILIEKCE C I1aje-
OHTOJIOTMYECKUMHU ONPEACICHUSIMI TIO3BOJISIIOT OIle-
HUTb BpeMs (popMUpoBaHUs pa3pesa YiaH-XKanira B
a0COMOTHOM McuuciieHnn. PayHUCTUYECKHUE perephl
Ial0T OCHOBAHUS 11 MACHTU(PUKAIIMA MarHUTO30H
R1 u N2 kak aHayioros xpoHoB MatysiMa u bproHec
COOTBETCTBEHHO. BeposITHEIM aHAJIOrOM MarHUTO-
30HBI N1 gBigercs cyoxpoH Xapamuiabo. [Ipu Ta-
KOl TpaKTOBKE HAaKOIUIEHWE IMaykKu 3 Hayajloch
~1 MJIH JIeT Ha3al, a TpaHUIa MEXIYy HWKHUM U
cpemHuM MeiicTouieHoM (rpanuna Matysama/bpio-
HeC) MPOXOAUT Ha MIyOuHe 15 M, 4TO comiacyeTcs ¢
IOCJIeIOBATEIbHON CMEHOM (PayHUCTUYECKUX KOM-
IUIEKCOB.

[maBHBIMU TTOPOI0OOPA3YIOIIUMU MUHEpaIaMU B
n3ydeHHBIX ppakumax (2.0—1.0, 1.0—-0.5, 0.5-0.25,
0.25—0.1, 0.1—0.05 MM) OTJIOXXKEHMI1 pa3pesa SIBISTIOTCS
KBaplI, TTOJIEBOIA 1ITTaT, KApOOHATHI KAJIbIIMS, MATHETUT,
reMaTuT-MapTuT 1 aMprooel. [TprmaeM nx cymmapHoe
colepKaHUe YCTOMUYMBO MEHSIETCS OT KPOBJIU pa3pe-
3a K €r0 OCHOBAHMIO: B BEPXHEN YacTu 3aMeTHO J10-
MUHUPYET KBapll, a B HUKHEH — ITOJICBOI IIITaT. OTta
CMeHa MUHepaJbHONM accolualuu MPOUCXOIUT Ha
oryouHe 12 M. Tsokemast ¢pakiys IeMOHCTPUPYET
MPSIMYIO KOPPEJISILIMIO C CollepXKaHMeM KBaplia B OT-

CTPATUTPAD®UA. TEOJIOTUYECKASA KOPPEJIALNA

JIOXKEeHMUSIX pa3pesa. Ee monst Beiten 3a KBapiieM cylie-
CTBEHHO BO3pacTaeT B BEpXHel yacTu paspe3a. B
5TOM HAampaBJICHMM TaKXKe BO3pacTaeT M CTCIEHb
OKaTaHHOCTH 3epeH ITeCYaHO-aJIeBPUTOBOI pa3zmep-
HOCTHU ITpU 0OpaTHO MPONOPLIMOHATIBHOM YMEHbIIIe-
HUU OOJU OOJIOMKOB ITOPOI, IIPOMUCXOIUT OOIIee
orpy06JeHre TpaHyJIOMETPUUYECKOro COocTaBa OTJIO-
XeHuit. Bce aT0 puKCHpyeT CMEHY KIMMAaTUISCKUX
YCJIOBUIA ceIMMEHTOreHe3a: (POPMUPOBAHUE BEPX-
HEell TOJIIM pa3pe3a, OYEBUIHO, MPOUCXOAUIIO Ha
¢doHe ycueHusl IMHAMUKN BETPOBBIX MPOILIECCOB C
MOCTYIUICHUEM 30JIOBBIX IIECKOB.

Bapuanuy nHmexkca XuMU4eCKOro BEIBETPUBAHMS
CIA 1o paspe3sy B nipeaenax 23.8—58.6 (puc. 14) cBu-
JIETEIbCTBYIOT O IIOCTYIUIEHMM HE3PeJIOTo MaTepualia
HEBBIBETPEJIBIX ITOpo. B KauecTBe rpaHUIIbI A1 pa3-
JIeJICHUsI OTJIOXKCEHUI, HAaKAIUIMBABILIMXCS B YCIOBUSIX
XOJIODHOTO/ TEIUIOro KJiIMMaTa, IIPUHSTO 3HadeHWe
CIA = 70 (Nesbitt, Young, 1982). Takum oOpazom,
¢dopMHrpoOBaHUE OTIOXKEHUIA pa3pe3a IIPOUCXOIUIIO B
LICJIOM B CPaBHUTEIBHO XOJIOMHBIX apUIHbBIX/ceMMa-
PUIHBIX 0OCTAaHOBKAX IPH CIa0OPa3BUTHIX ITPOIIEC-
cax BolleslaunBaHus. Huskue 3HaueHus1 CIA cBoii-
CTBEHHBI O0OTrallleHHBIM KapOoHaTaMu ciiosim 29, 17,
12, 5 m 1. Makcumanbuble 3HaueHUsT CIA oTMeueHBI
B CJIOAX ITajieornoys 6, 18, 31.

[1pu n3yyeHn apuaHBIX OOCTAaHOBOK OIIpeaesIsi-
ercs Takke nHaekc CALMAG — nHauKaTop TeCHOM
CBSI3U C BJIAXHOCTbBIO, B YACTHOCTH CO CPEIHETONOBEIM
konmyectBoM ocankoB (FOmoBuu, Kertpuc, 2000).
3naueHust CALMAG mnoka3bIBaloT 00JIbIIYIO Bapua-
0eJIbHOCTh M M3MEHSIIOTCS IO pa3pe3y B MHTEpBaje
23.33—79.84. MakcumalibHble 3HA4Y€HHUSI COOTBET-
CTBYIOT ci1osiM 6, 10, 28, 31; oHUM CHIKAIOTCS K CJIOIO 1,
JIIST KOTOPOTO XapaKTepHbl MUHUMAJIbHbIEC BEJIAYN-
HBI;, 3TO CBUACTEIBCTBYET O MaAeHNN YPOBHS TYMUI-
HOCTHU cpeibl (00 YMEHBIIEHUU KOJIUYECTBA OCATKOB
BO BpeMsi opMUpPOBaHUS OTJIOXeHMI ). UHOeKC 3pe-
noctu ocankoB ICV u3mensercs mmo paspesy ot 0.8 mo
2.3; ns cinoeB 25—1 3HadYeHUs OoJiee BBICOKUE, YEM
st cimoeB 26—35. COOTBETCTBEHHO, POJIb D0JIOBBIX
MPOIIECCOB B (POPMHUPOBAHUM CITOEB 25—1 ObIia BBI-
e, yeM rpu ¢hopMUpoBaHUU ciaoeB 26—35. 3Have-
Hus ICV > 1 xapakTepHbl [UIS1 HE3peJblX OTJI0XKEeHU
C MaJIBIM KOJIUYECTBOM INIMHUCTBIX MUHEPAJIOB, MaK-
cuMaJibHbIe 3HaYeHUs1 (2 U 2.3) OTMEUYEHBI B CJIOSIX
9u 14. Uugekc A/CMKN — AL, O0;/(CaO + Na,O +
+ K,0 + MgO) — noka3sblBaeT pacrnpenejieHue 3Ha-
YeHMI, COOTBETCTBYIOILIEE XapaKTepy pacrpenelie-
Hust CALMAG. Ero 3HadyeHust uameHsitorces ot 0.5 o
1.6. [TockonbKy BO3pacTaHKe 3HAYEHU JAaHHOTO UH-
JIeKCa CBSI3aHO C aKTMBHOCTBIO IIPOIIECCOB BBIIIEIA-
YUBaHUSI, MOXHO TMPEINOJIOXKUTh, UTO HAKOIUICHNE
OTJIOXeHUit ciaoeB 6, 10, 28, 31 mpoucxoauio B yClio-
BUSIX TOCTENIEHHOI'O YMEHBIIIEHUS YBIAXKHEHHOCTU
Majieocpeibl U CHUKEHUSI BIUSTHUSI XUMUUECKOTO BbI-
BeTpuBaHus. MuHuUMaabHble 3HadeHuss A/CMKN
ISt coeB 2, 5, 12, 17 mpenrmonaraioT uxX HaKOIJIEHUE
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B Oojee apumHOIT OOCTaHOBKE TP MHUHUMAJIBHOMN
CTeTIeHU TYMUIHOCTH, C BO3pacTaHUEM ee TIpu ¢Gop-
MupoBaHuu ciaoeB 3, 6, 13, 18. C mpeacraBieHHOI
IWHAMHUKON M3MEHEHMsI CPEObl XOPOIIIO COIIACyeTCs
pacripenejeHre 3HaYeHU MHAeKca KapOOHAaTHOCTU
(CaO + MgO)/Al,O;. KpuBas ero 3HaueHuii odopat-
HO mpomopunoHainbHa KpuBoit A/CMKN. OH Ba-
pbupyerT 1o paspesy ot 0.14 (B ocHoBaHUU cJios 6) O
1.74 (B cnoe 17); NOBBILLIEHHBIC 3HAYEHUS (DUKCUPY-
I0TCs B ciioe 12, BepxHel yacTtu cios 2, 5 u 15, uto
CBUIETEIBCTBYET O HAMOOJbIIIEH OKapOOHAYEHHOCTH
OTJIOXKEHUI U UX HAKOTUICHUU B HauboJee apuaHbIX
YCJIOBUSIX.

®pakauonupoBanue JIP3D, CP3D u TP3D B
0caskax MOIJIO OBITh CBA3aHO C Pa3IMIHBIMU COOT-
HOIIICHUSIMU MPUCYTCTBYIOIUX Fe- 1 Mn-okcumoB
(rumpokcunoB) u KapooHaToB. Jlerkue P39 copbu-
PYIOTCSI IPENMYIIIECTBEHHO M OBICTpEe Ha TIOBEPXHO-
CTU THAPOOKHUCIIOB, IO CPaBHEHUIO C TSIXKEIbIMU
P39, ocobenHo ¢ yBermmuenuem pH pacrBopa (De
Baar et al., 1988). O6pa3zoBaHue KapOOHATOB IIPUBO-
IUT K TIpenuMyliecTBeHHo# copouuu TP3D, obora-
IMIEHWIO OcalKa TSDKEIBIMUA PEOKUMHU 3eMIIAMU W
yMeHbleHU10 Ko3dduiimenra £Ce/XY, 4TO B HallIEeM
clyyae MOTJIO IPOUCXOAUTh IMPU HEJOCTATKE BJIaTU —
B apUIHBIX YCIIOBUSIX.

B panHeM mmareHe3e OTJIOXCHMIA, TTIPOUCXOIUB-
IIIeM B KPUOT€HHBIX YCIIOBHSIX, TIPY TIOBBITIIEHUH TITe-
JIOYHOCTH TTOPOBBIX PACTBOPOB U MX BBICOKOM MOH-
HOI1 cuiie, IMHUCTask hpakUusl MOTjia 00oraaTbes
CP33, xoTopbIe MPOSBASIOT CITOCOOHOCTL COPOMPO-
BaTbCsl Ha IMOBEPXHOCTU IIMHUCTBIX YacTULl WJIU
BCTYIIAIOT B peakKlIM1 MOHHOTO 0OMeHa ¢ KaTUOHAMU
MIEJTIOYHBIX U MIEeTOYHO3EMETbHBIX METaJIJIOB, HAaXO0-
JSIIIUXCS B TeKCArOHAJIbHBIX YIJTyOJICHUSIX MEXKCII0e-
BBIX IIPOMEXYTKOB B CTPYKTYpax IIMHHUCTHIX MUHE-
panoB. Huskue 3nayeHus La/Sm cBUIETEIbCTBYIOT,
TakuM obOpa3zoM, o HakoruieHun CP33. YMmeHsblie-
HUe 3HAYeHU TeTpagHoro 3ddeKTa t; B psie ropu-
30HTOB (3, 5, 7, 17 1 21) ¢ KpOTEeHHBIMU TEKCTYpaMU
MOXKET OBITh CBUIETETLCTBOM KPUOTEHHBIX YCIOBUM
“X oOpa3oBaHMUsl, TaK KaK 3TOT MapaMeTp OoTpaxaer
dpakunonupoBanue CP39 (MBaHoBa u ap., 2020).

Pacnpenenenne mokasarens La/Sm 1o paspesy
MMO3BOJISIET BBIIEIUTh YYaCTKM IPOdUIIsl, 3aTPOHY-
Thie KpUoOreHe3oM. /Iy OTJIOXEHUII 3TUX YPOBHEM
XapaKTepHbl MUHUMAJIbHbIE 3HA4YeHUs KO3 DUIN-
€HTOB 3aCOJICHMS, BICOKHE — OKapOOHAYMBAaHUSI, a
TaK>Ke HU3KME 3HaYeHUST KO3 PUILIMEeHTOB BhIlleIa-
YMBAHUS U OKUCIIEHUS, IOJIOXKUTEIbHAS eBpOIeBast
aHoManusi, noBbllleHHbIe XCe/XY, NOHMKEHHBIE
La/Sm.

YcaoBusi cemuMenToreHesa. Yetkoe mnoapasiaesieHue
HCCIIeIyeMOil TTOCIenOBaTeIbHOCTA OCAaIKOB pa3pesa
Vnan-2Kanra Ha nBe yactu (TOJIIIM) MO BCEM TpaHy-
JIOMETPUYECKUM, T€OXUMUUECKUM, TIETPOMarHUTHBIM
W MUHEPAJOTMYeCKM ITaHHBIM ITOmpa3yMeBaeT IBa
aTara ceIMMEHTOTeHe3a ¢ pa3HbIMU YCIOBUSIMU. Hiok-
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Hss Tona (12—31 M) npencrasisieT codoit nepeciiau-
BaHUE MCKOIaeMbIX TOYB U JIECCOBUIHBIX CYIJIMHKOB,
OMM3KUX MO XapakKTepucTuKaM K mouBam. [Ipeobia-
nmaromne 3HadeHust F < 1 B aT0if yacTu pa3pesa yKa-
3bIBAlOT Ha CJ1a0yl0 UHTEHCUBHOCTh BETPOBOM liesi-
TEeJIbHOCTU, UYTO CBUIETEJbCTBYET O MOCTYILICHUU
MaTepuasa B BUlle BO3IYIIHBIX a3po30Jieit (JieccoB) B
OCHOBHOM U3 JAJIbHUX UCTOYHUKOB. OTHOBPEMEHHO
LIUPOKOE Pa3BUTHUE UMEJIU MOCTCEAMMEHTALIMOHHbIE
peoOpa3oBaHMS OCAIKOB in Situ, OCHOBHBIMU M3 KO-
TOPBIX SBJISUIMCh TOYBOOOPA30BaTEIbHbIE MTPOLIECCHI
(B 3TOi1 YacTH pa3pesa BeIIEISICTCS 10 16 TOPU30OHTOB
HCKOIaeMbIX ouB). Camast HUKHSS YaCTh OTJIOKEHU I
(mauka 1, 27—31 M) ¢ HaMOOJBIIMM KOJIWYECTBOM
IJIMHUCTOTO MaTepuayia, BEposiTHO, oOpa3oBaiach B
YCJIOBUSIX HanmboJiee BbICOKOM TerIo00eceYeHHOCTH.
3nmeckr HaOmomaeTcss caMasi OOJIbIIAas KOHIICHTpALIMs
DIMHUCTON M WIUCTON (bpakluii, MOBBILLIEHHAST arpe-
TMPOBAHHOCTb YacTull, HauOoJIbIlIee colepkKaHue Ma-
paMarHUTHBIX U MAarHUTOXECTKUX MUHEPAJIOB, CHU-
KeHue 3((HEeKTUBHOTO pa3Mepa MarHUTHBIX 36peH U UX
receBn00JHONOMEHHOe cocTossHue. Hamuuue mar-
HUTOXECTKMX MUHEPaJIOB reMaTuTa-MapTuTa Mo[-
TBEpKIaeTcsl JaHHBIMU MMHEPaJOrMUeCKUX UCClie-
noBaHui. Bce 3T0 B KOMIUJIEKCE CBUAETEIBLCTBYET O
IIMPOKOM Pa3BUTUU BTOPUYHBIX IPOIIECCOB, B YACT-
HOCTU MOYBOOOpPA30BATEIbHBIX, COIMPOBOXIABIINX-
csi GOpMUPOBAHUEM BTOPUUYHBIX MUHEPAIOB, B TOM
YHCJI€ YU MEJIKHUX MarHUTHBIX 3€PEH, UTO XapaKTepPHO
IJisi Gosiee Terwioro M BiaxHoro kiaumara (Evans,
Heller, 2003).

IIpu >TOM TmepUOaBI MOYBOOOPA3OBAHUS, COOT-
BETCTBYIOIIE KIIMMATUUYECKUM OITUMYMaM, CMEHSI-
JIMCH MOXOJIOJAHUSIMU, O YEM CBUIETEIBCTBYIOT Clle-
JIbI KPUOTEHHBIX MIPOILIECCOB, OTMEUEHHEIE B CI0SIX 3,
5,7,12,17,21,27129. I'pydbooboMouHBIE 00pa3oBa-
HUs cios 9 (mauyka 2) SBJISIOTCS JIMH3000pa3HbIM
BJIOXKEHHUEM ITPOJTIOBUAJIBHBIX OTJIOXEHUIA B TNIMHU-
CThIe cyOaspallbHbIe OCAAKN HIKHEM TOJIIN pa3pe3a
U HEe CBSI3aHBI C KIUMaTUYeCKUMU LHuKiIamMu. I1ogo06-
HBbIE OTJIOXKEHUS U ceiiuac akKTUBHO (pOPMUPYIOTCS Ha
MMOBEPXHOCTH MeIMMEHTA.

BepxHsist wacTh pa3pesa (mmauku 4 u 5) popMupo-
BajlaCh B APYrux, 0ojiee CypOBBIX KIMMAaTHUUECKUX
yCIOBUSIX. 3AeCh OTMEUYEHBI TPU UCKOITaeMbIX TTOYBbI
C TUIWYHBIMM “TIOYBEHHLIMU~ TpaHyJIOMeTpude-
CKMMMU XapaKTepUCTUKaMU 1 BMEIIAIOII1e MayKu Cy-
MEeCYaHOIo COCTaBa, MHTEHCUBHO KPUOTYpPOUPOBaH-
Hble. [1o 3HaueHUsIM quHaMu4deckKoro pakropa F > 1
HaKOIUIEHUE MECYaHUCTBIX OCaJKOB JTaHHOMU 4acTu
paspesa MPOUCXOAUIO B BBICOKOJMHAMMYHOI BO3-
IYITHOM cpelie TPU CUJIbHBIX MOPBIBUCTBIX BETpax,
P 3TOM IIpe00JIafajo MOCTYIUIEHNE 00JIOMOYHOTO
MaTepuaia u3 OJIMKHUX U CPETHUX UICTOYHUKOB CHO-
ca TOCPENCTBOM BOJIOYEHHUS U cajbTaluu (~10 Je-
cSTKa KM). OTO OTpaXxaeTcs U B UBMEHEHUSIX MUHE-
pPaJILHOTO CcOCTaBa MecyaHo-aJeBpUTOBOM (hpakuuu
OTJIOXKEHUI: B Maukax 4 U 5 yBeJIu4uBaeTcsl oo1ast
JIOJIS KBaplia U TsLKesnoi (ppakimu, yaydiiaercst cTe-
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MeHb OKATAHHOCTU 3€PEH, a MPOLECHTHOE coaepKa-
HUe 00JIOMKOB IOPOJI MagaeT.

B nmouyBeHHBIX TOPU3OHTAX AUHAMUYECKUI (pak-
top F Bapeupyet ot 0.8 1o 2.7, 9TO TOBOPUT O CHILKE-
HUU BETPOBOM aKTUBHOCTU B MHTEPBAJIbI TIOYBOOOpA-
30BaHUsI MO CPABHEHUIO C CyleCYaHbIMU TOPU3OHTAMMU.
OO0 3TOM K€ CBUIETEIBCTBYET CHUKEHUE CPEIHEro
pa3Mmepa 3epHa U cpenHero 3(GeKTUBHOTO pa3Mepa
MarHUTHOTO 3€pHa B MCKOIAeMBbIX ITOYBaX. TeM He
MeHee MarHUTHBIE 3epHa B MaJleONoYBaX HAXOMATCS
B MHOTOJIOMEHHOM COCTOSTHUU, TaK e KaK U B Mec-
YaHO-CyNeCYaHbIX OTJIOXKEHUSX madek 4 u 5. Takum
obOpa3oM, B aHcaM0bjle MATHUTHBIX YaCTUIL 3TUX Ma-
JIEOTIOUB CcOoAePKaHUE MAarHUTHBIX 3¢peH MUKPOHHO-
ro ¥ CyOMUKPOHHOTIO pa3Mepa HeBEJIMKO, XOTsI B pas3-
BUTHIX mouyBax CHOUpH 3epHa, KaK MPaBUJIO, HAXO-
JISITCSI B IICEBIOOMHOAOMEHHOM cocTtosiHuu (MaracoBa
u ap., 2003), To ecTh coiepKaT 3aMeTHOE KOJIMYECTBO
MEJIKMX YaCTHII.

Hawnb6oiee pa3BuToii mouBoii B mauykax 4 1 5 IBJIsI-
etcs cioit 29. CoBOKYNHBII aHaJIU3 BCEX IpaHYJIO-
METPUYECKHX MapaMeTpoB MO3BOJISIET paccMaTpUBaTh
WHTEPBaJI, BKJIIOYAIOIIMI 3Ty MCKOIAeMYIO IOYBY,
MoAcTUJIaloLIn (cJioii 28) 1 nepeKphiBalolInii (cjion
30 u 31) ee cinou, KaK KOMILJIEKC OTJIOXKEHUI1 0e3 cy-
IIECTBEHHBIX TNEPEPLIBOB B OCAIKOHAKOIUJIEHUM.
Crnou 32—34 1o coBpeMeHHOIt ITOYBbI TaKXKE€ MOTYT
MPENCTaBIATh SAMHBIN LUKIUT, MEXIY HUM U HUXE-
JIeXalluM UKJIMTOM BO3MOXeH TepephiB. I1o cpas-
HeHulIo ¢ maykamu 1 u 3, bopmupoBaHue nmavek 4 u 5
MPOUCXOAUIIO IUCKPETHO, CO CTpaTurpapuyecKuMu
rnepepbiBaMu 1 B 11€JIOM B 00Jiee XOJIOIHbIX U TMHA-
MUYHBIX YCJIOBUSIX CPE/IbI.

I'panysoMeTpuUecKre JTaHHbIE IIPSIMO YKA3bIBAIOT
Ha KJIMMaTUYECKYIO IIPUPOIY pa3Iudunii B GOpMUPO-
BaHMM BepxXHell M HMXHeW 4JacTeil pa3pesa YiaH-
Kanra. DToT Te3nuc He3aBUCUMO MOATBEPKIACTCSI U
OCTaJIbHBIMM IIPUBEICHHBIMM B HACTOsIIel padoTe
JaHHBIMMU.

ITerpoMarHuTHBIE MCCIENOBaHUS ITOKA3alIu, YTO
KOHIIEHTPAlIMOHHO-3aBUCUMBIE  METPOMATrHUTHEIE
XapaKTepPUCTUKU MaJio MH(POPMATUBHBI [IJIsl IUATrHO-
CTUKM JIMTOTUIIOB, TOIJA KakK IlapaMeTphl pa3Mepa
MarHUTHOTO 3¢pHA U MAarHUTHOM XeCTKOCTH TO3BO-
JITIOT YeTKO nuddepeHInpoBaTh TOPU30HTEI Pa3HOTO
JIMTOJIOTMYECKOI'O cocTaBa. bosee Toro, moseneHue
BCEX METPOMATHUTHBIX XapaKTePUCTUK IMOATBEPKIaeT
JIBY4JIEHHOE CTpOoeHMe pa3pe3a YiaH-XKanra. B mau-
Kax 4 1 5 KOHIIEHTpaLisl MAarHUTHBIX MUHEPAJIOB BEIILIE,
MarHUTHAs XXECTKOCTh HIKE, Pa3Mep MAarHUTHBIX 3€-
peH KpyIiHee, 1 OHU HaXOOSATCS B MHOTOJIOMEHHOM
COCTOSIHMU, TOINa KakK B maykax 1 u 3 HaOGaromaeTcst
CHUXXEHME KOHIEHTPALM MAarHUTHBIX MUHEPAJIOB,
MOBBIIIEHNE WX MArHUTHOI 3KeCTKOCTH, YMEHbIe-
HUE pa3MEpPOB MAarHUTHOTO 3¢€pHa U CMEHA MHOTO0-
MEHHOI0 MAaTHUTHOT'O COCTOSIHUS Ha TICEBIOOTHOI0-
MeHHoOe. [paHulla MeXIy STUMU IBYMSI ITauKaMu
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IIPOXOINT, TaK e KaK U I10 pe3yIbTaTaM IPYTUX Me-
TOOOB, Ha TTyOuHe 12 M.

CxomHOoe TIOBeAcHUE TpaHYJOMETPUUECKUX U
TETPOMAarHUTHBIX MapaMeTpoB HaOJIIogaeTcss U B
OITOpHOM pa3pese Tooroii, pacrnoiaoxeHHoM B 30 KM K
Joro-3amnany oT pa3pe3a YnaH-2Kajra, KoTopbIil OXBaThI-
Ba€T TOT K€ cTpaturpadudeckuii MHTepBajl, HO UMEET
MpPU 3TOM XOTh M OJU3KMUIL, HO BCE XK€ HECKOJIBKO
WHOI JMTojlorndyeckuii cocrtaB (MaracoBa m mp.,
2020). boiee Toro, cTpoeHUE 0OOUX Pa3pPe30B C O~
HAKOBBIM XapaKTEepPOM MOBEJIEHMS MATHUTHBIX ITapa-
METPOB (colepKaHue ITapaMarHUTHBIX MUHEPAJIOB,
JOMEHHOEC COCTOSHMUE U MarHUTHas )KGCTKOCTb) I103-
BOJISIET MPEAIIOJIaraTh KIIMMaTUIECKYIO OOYCIOBIIEH-
HOCTh M3MEHEHUI IIeTPOMArHUTHBIX XapaKTepu-
CTHUK, OOIIYIO JIJIsI 000UX pa3pe30B.

Conocraienue paspe3oB Tojoroii u Yaan-2Kajra.
HeiicTBUTENbHO, pa3pe3 YiaaH-2Kanra ooHapyXuBaeT
MHoro0 ob1ero ¢ Tonoroiickum (puc. 15) — BaxxkHeii-
IIAM OITOPHBIM pa3pe3oM IT03IHEero kKaifHo3os baii-
KaJIbCKOTO PErvMoHa, rie MpocaeskuBaeTCsl MoCaea0-
BaTeJIbHOCTh OTJOXEHWI OT MO3AHEr0 IUIMOLIEHA 10
ronorueHa. I[Ipu cxoxkeM AUTOJIOTO-CTpaTUrpadmde-
CKOM CTPOE€HUM MOIIHOCTh 3THUX JBYX pPa3pe3oB
MMpakTU4ecKn coBmagaeT — okojio 30 M. B paspese
Vnan-2Kanra BbISIBIEHO 5 mayek OCaakKoOB ILIEMCTO-
eHa. B paspese Tojoroit ycraHOBJIEHO TPU TOJIIIU:
HKHsisg Tostoroii 1 (mo3nHuii NJIMOLEH U TiepBasi o-
JIOBUHA paHHETO IUIeMiCTOIIeHa), cpeaHssl Toioroit 2
(BTOpasi MOJIOBUHA paHHEro IuieiicTolieHa) U BepX-
Hs1s Tomoroii 3 (cpemHuii U mo3gHUiA TUTeiicTolieH). B
pas3pese YmaH-XKanra TpociexxuBaeTcs ITperuMyle-
CTBEHHO JIECCOBO-TIOUBEHHAsI ITOCJIeIOBATEIbHOCTD C
CyIIECTBEHHBIM 3Haue€HMEM AET0BUAIBHON Tpopa-
0oTkm oTioxeHnil. Ocagkm pa3pe3a Tonoroit UMeIoT
MPEUMYIIECTBEHHO JeI0BUAJIbHOE MPONCXOXICHUE
C CyLIECTBEHHBIM BKJIaJIOM 20JI0BbIX IMpolieccoB (Iva-
nova et al., 2019; MaracoBa u ap., 2020). 3aech, KaKk
U B paspese YaaH-2Kaira, MpociaekuBaeTcs Yepeao-
BaHVE KOHTMHEHTAJIbHBIX OCAJKOB U psifia TorpedeH-
HBIX TTOYBEHHBIX TOPU30HTOB, KOJMYECTBO MOCAETHUX
3HAYUTEIbHO MEHbIIIE, YeM B YiaaH-2Kajra. s pac-
cMaTpuBaeMbIX pas3pe3oB Tojoroit u YmaH-2Kanra
XapakTepHO YHUKaJlbHOE pa3HooOpa3ue U mnpeacra-
BUTEJIbHOCTb UCKOMAeMBbIX OCTATKOB METKUX MJIEKO-
nuTtatoimx. I[IpakTuyecku Ha OAMHAKOBOM ITyOuHE
B pas3pe3ax (puKcuUpyeTcs rpaHulia XpoHOB Matys-
Ma/bploHec: B pa3pese YinaH-2Kaiyira Ha ypoBHe 15 M,
a B pa3zpese Tosoroii Ha ypoBHe 12 M (puc. 15). zme-
HEHUS IPaHyJIOMETPUYECKUX U TIETPOMATHUTHBIX Xa-
PaKTEpPUCTUK B TOJIILIAX PA3pe30B TAKXKE AEMOHCTPUPY-
0T BECbMa CXOMIHbIE TPEH/Ibl: BEPXHME YaCTU pa3pe30B
UMEIOT TTeCYaHO-aJIEeBPUTOBBIN COCTaB, a HUXHUE —
aJIEBPUTOBO-ITIMHUCTBIN. O0a pa3pe3a xapaKTepu3yroT-
¢S UIEHTUYHBIMU TeoMOpP(hOIOrMYeCKUMU TTO3ULISIMU
U JaX€ OTHOCUTEJIBbHOM BBICOTOM M 3KCHO3ULIUSIMM
pacroyIoXKEeHUsI YCTYIMOB, Ha KOTOPBIX OOHaXKEHbI
paspesbl. Bce aTu naHHbIE CBUAETEIbCTBYIOT O CXOJ-
HBIX TEMIIAX U YCIOBUSX OCaIKOHAKOIIEHUS.
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Puc. 15. Cxema Koppesiiiu CBOOHbBIX pa3pe30B KBapTepa Tosoroii u YiaH-2Kanra B baiikaabCKoM permoHe.
Ha nutonornueckoii KosoHKe padpe3a Tosoroit mokaszaHa crparurpadrdeckast o3uIrs Topu3oHTOB paspesa Tosoroit 1.1 (T. 1.1),
Tonoroii 1.2 (T. 1.2), Tonoroii 1.3 (T. 1.3) u paspesa Tomoroii 2.1 (T. 2.1). JIutonorndeckoe ctpoeHue paspe3oB Tosoroii 1 u

2 mpeacTaBiieHO B 0000IIEHHOM BUIIE.

OnHako HabJIIOIAI0TCSI U HEKOTOphIe pasinyus. B
ocHOBaHUM paspe3a Tosoroit 1 BCKpbIBalOTCS MO3/I-
HEIUIMOLIEHOBBIE 00pa3oBaHUs, 3ajleTalolire Helo-
CpencTBeHHO Ha KopeHHbIx noponax (Tomoroii 1.1).
OcHoBaHue pa3pesa YinaH-2Kalra ciioxxeHO KpacHO-
LIBETHBIMU ONeCYaHEHHBIMM CYDIMHKaAMM ¢ Kap0o-
HAaTHBIMU CTsDKeHMsSIMH (IT1ayka 1), a IomolBa e€ro
CKpHBITa IO, OCHINbIO. HeoOXOmMMO OTMETUTh, UTO
MAaJIOMOIIHBIA TOPU30HT MOAOOHBIX KPACHOIIBETOB C

CTPATUTPA®UA. TEOJJOTUYECKASA KOPPEJIALUA

KapOOHATHBIMU CTSIKEHUSIMU 3asieraeT B ToJioroii-
CKOM pa3pe3e ¢ pe3KMM pa3MbIBOM HaJl KpaCHOIIBET-
HBIMU IJIMHAMU o3aHero riiolieHa (Tonoroit 1.1) —
ropu3oHT Tojoroit 1.2. DTOT TOPU3OHT COIXCPKUT
OCTAaTKM MEJIKHUX MJICKOIIMTAIONINX PAHHETO ILIeii-
CTOLIeHa, MpMHAIJIEXAIIUX TOAOroJbCKOM ayHe,
BBISIBJICHHOM B OCHOBaHMM pa3pe3a YnaH-zKajra, B
nauke 1. ITpy 3ToM MOILITHOCTh OCaJIKOB Mayku 1 pas-
pe3a Ynan-2Kanra 3Ha9UTEIbHO OOJIBIIIE, YEM TOPH-
Ne 6
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3oHTa T1.2 B pa3pese Tomoroii (puc. 15). Cnenyert
OTMETUTH, YTO Topu30HT Tosoroii 1.2 B pa3pese To-
Jioroii 1 mepekpbhIBaeTCs MajeBO-CEPOIl TOHKOU Cy-
nechbio ropu3oHTa Tojoroii 1.3, KoTopast BCKpBIBaeT-
Cs1 B OCHOBAaHMM CpeaHell Tomu pa3pesa Toaoroit 2
(ropusoHT Tosoroii 2.1), mogolIBa KOTOPO HE MPO-
ciexeHa. OmHako OypeHHEM YCTAHOBJIEHO, 4YTO
MOIIIHOCTh 3THUX ITaJI€BO-CEPhIX CyNeceil MOXET T0-
crurartb 6osee 10 M.

B otnoxenusix ropuszoHToB Tosoroit 1.3 1 Tono-
roit 2.1 BcTpeuyeHbl KOCTHBIE OCTATKU, IIPUHAIIeKa-
mue Spermophilus tologoicus, Ochotona cf. tologoica
u Lasiopodomys cf. mandarinus, 4TO ITO3BOJISIET CUM-
TaTh UX OMHOBO3PACTHLIMU. DTU BUABI MEJIKUX MJIE-
KOITMTAIOLINX HalileHbl TaKKe B Madyke 3 MECTOHa-
XOXIeHUsT YiaH-2Kajra, B ocagkax 3aKIIOUUTEILHOTO
3Tamna paHHEero IUIeCTOoleHA.

3AKJIIOYEHHME

KommnekcHas nHTeprperalys IaHHBIX I10 pa3pe-
3y YnaH-2Kajira mo3BoJinjia yCTaHOBUTh, YTO CJlaralo-
II1e ero oopa3oBaHUsI (POPMUPOBAIIMCH Ha IIPOTSIKE-
HUM paHHEIo, CPEeIHeTro M MO3OHEro IUIeiicTolieHa.
BrinenenHbie B pa3pese 35 c1oeB 00beIUHSIIOTCS T10
dayHUCTUYECKUM KOMIUIEKCaM M JIMTOJIOTO-(alli-
ATLHBIM OCOOEHHOCTSIM B 5 MMadekK, KOTOPBIE, B CBOIO
ouepelib, MOTYT ObITb OOBEIMHEHBI B IBE TOJIIIIN: HIXK-
Hio10 (cimom 1—27, mauku 1—3), CI0KEHHYIO IIpeUuMYy-
IIECTBEHHO aJIEBPUTOBBIMM JIECCOBO-IIOYBEHHBIMU
00pa30BaHUSAMMU C OTACIbHBIMU JIMH3aMU Ipy0o3ep-
HUCTBIX IEJIIOBUAJIBHO-IIPOIIOBUAJIBHBIX OCaAKOB, 1
BepxHIow (cnou 28—35, mauyku 4—5), BEINOJIHEHHYIO
OIeCYaHEHHBIMU DBOJIOBBIMU OTJIOXKEHUSMU C TOpPU-
30HTaMM CJ1a00 BhIPAXKEHHOTI'O MeIOreHe3a, HO C ITy0o-
KO M TTOBCEMECTHOM IETIOBUAIIBHOM ITPOPabOTKOIA.

Ha rnyoune 15 M B pa3pe3e pukcupyeTcs rpaHuIa
xpoHoB Matysama u bpronec (0.773 mMaH ner), a Ha
IyorHe 23 M — BEpXHsIsl rpaHM1Ia CyoxpoHa XapaMIIbo
(0.990 mun niet). ITpu aToM rpanuiia Matysima/bpto-
HEC COBIMAaJaeT ¢ rpaHuliel payHUCTUUYECKUX KOM-
TUIEKCOB HIXKHETO U CPEeIHEeTo TUIeCToLeHA.

®dopmupoBaHUe pa3pe3a OTBEYaeT ABYM dTaraM
OCaJKOHAKOIUIEHUSI, TpaHUIla MeXOy KOTOPhIMU
MpOXOOUT Mexknay nadkamu 3 u 4 (11.8 M) m 4eTKo
dukcupyercs MeTpOMarHUTHBIMU, TPaHYJIOMETPU-
YEeCKMMU Y TeOXMMUYECKUMHU JaHHBIMU. MI3MeHeHe
METPOMArHUTHBIX Y TPaHYJIOMETPUUECKUX TTapaMeT-
POB IO pa3pe3y UMEET KIMMATUUYECKYIO TIPUPOay U
oTpaxaeT U3MEHEeHUSsI OKpyxKaroleit cpenbl. Hanbo-
Jiee BBICOKOI CTeMeHbIO TEeTNI000eCIeueHHOCTH Xa-
pakTepu30BaJIoCch (POPMHUPOBAHME CAMOM HIMXKHEH
yacTtu paspesa (mauka 1). IIpeobnagarouive 3Haye-
HUs F < 1 B OTJIOXKEHMSIX BCeli HIDKHEI TOMIIN pa3pesa
(3a UCKIIIOYeHNEM rpy0o000I0MOYHOM MPOJIIOBUATIb-
HOM Mavyku 2) yKa3bIBaloT Ha c1a0yto MHTEHCUBHOCTh
BETPOBOI AESATENILHOCTH, MPU BTOM TMOCTYILICHUE
MaTepuajga OCYIIECTBISJIOCh B BUAE BO3IYIIHBIX
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as’po30Jieii, B OCHOBHOM M3 JaJbHUX UCTOYHUKOB. B
3TO BpeMsl IIMPOKOE Pa3BUTHE TTOJYYMUIN TI€IOTeH-
HBIE TIpoIlecChl (B mayke 1 BbImesasieTcst 16 Topu3oH-
TOB HCKOTaeMbIX TouB). BepxHss Tomma paspesa
¢dopmupoBanach B Apyrux, 00jee XOJOAHBIX U CyXUX
YCJIOBUSIX C TIOBBILLIEHHOM TWUHAMMKOM 30JI0BBIX TPO-
1eccoB. B naneonanmiadrax 3Toro nepruoaa TOMUHU-
PYIOIIIMMU CTAHOBSTCS CyXW€ CTEIU, MOJIYITYCTbhIHHbIE
U MyCThIHHBIE y4acTKU. [TorpebeHHbIe MOUBbI BepXHeit
4yacTu pa3pe3a MeHee pa3BUThl U CUJILHO HapyllIeHbI
KpUOTeHEe30M. 31ech BaXXHO OTMETUTb, YTO LIMKIIbI
MOYBOOOpA30BaHUsI, COOTBETCTBYIOIIME KIMMaTHYe-
CKUM ONTUMyMaM U (DUKCUPyeMble BO BCEX XPOHO-
cTpaturpaduyeckux ropu3oHTax pa3pes3a, Ha BCeM
MPOTSKEHUU UCTOPUU (POPMUPOBAHUST OCATOYHOTO
apxuBa CMEHSJIUCh TOXOJIOJaHUSIMU, O YEM CBUJEC-
TEJIbCTBYIOT CJI€Abl KPUOTEHHBIX MPOILIECCOB, OTME-
YyeHHBbIE B ctosix 3, 5,7, 12, 17, 21, 27 u 29.

Takum obpas3oMm, pa3pe3 YiaaH-2Kajara comepKuT
OTJIOXKEHUsI BCEX OCHOBHBIX CTpaTUrpaduiecKux momi-
pasnesieHuit TIelCTolIeHa, XapaKTepu3yeTcs: pa3HOO00-
pasyveM JUTOoJ0oro-(danuaibHOTO CTPOSHUS U Tajie-
OHTOJIOTMYECKON MHOTOCJIONHOCTBIO. YHUKaJbHasK
nocaeaoBaTeTbHOCTh M3 21 (hayHMCTMIECKOro Tropu-
30HTa 1 MHOTOYMCJICHHBIX TTIOrpeOEHHBIX MTOYB, XOPO-
11asi CTeNEHb KOPPEJISILIUU TTaJIEOMarHUTHOM 3aricH ¢
MaJ€OHTOJIOTUYECKUMU NTaHHBIMU AeJaloT MPpUPOI-
HbII apxuB YiaH-2Kajira lileHHbIM OOBbEKTOM JIJISI Ia-
Jieoreorparuueckoro M OuocTparurpadpuieckoro
aHaM3a, a KOMIUJIEKC TTOJy4YeHHbIX pe3yJIbTaTOB M03-
BOJISIET €r0 OTHECTU K YUCJTY OTIOPHBIX pa3pe30B IJIsl
BepxHero KaiiHo3os1 ora Bocrounoit Cubupu. Ilo
MOJIHOTE M JETAJIbHOCTU KJIMMaTocTpaTurpaduye-
CcKolt 3amucu YnaH-zKajira He ycTyraeT ONOpHOMY
paspesy Touioroii, ¢ KOTOPbIM OH YE€TKO U HaAEeXHO
KOppeupyeTcs.

HUctouynukn ¢punancuposanusi. Pabota BeImonHEHA
pu puHaHcoBol mogaepxxke PH® (Ne 19-17-00216,
reojjormyeckue, reoMopdojornyeckue, MNeTpo- u
MajeoMarHuTHbIE, T€OXMMUUYECKHUE HCCIEAOBaHMSI)
U B COOTBETCTBUM C TOCYIApPCTBEHHBIMU 3aIaHUSIMU
Mucturyra reoxumuu uM. A.Il. Bunorpamosa CO
PAH (mmpoexT Ne 0284-2021-0003), I'eonoruyeckoro
nuHctutyta um. H.JL. Jo6peunoBa CO PAH (mmpoekrt
Ne FWSG-2021-0003) u MHCcTUTYTA T€OJIOTUU U
muHepainorun uM. B.C. Co6omea CO PAH
(Ne 122041400214-9). PaGoThl BBITIOJTHEHBI C WC-
MOJIb30BAaHUEM OO0OpYIOBaHUSI U MHMPACTPYKTYpPhI
LleHTpa KOJUIEKTUBHOTO I10JIb30BaHMs “I'eomuHaMm-
Ka 1 reoxpoHoJiorust” MHcTNTYTA 3¢ MHOM KOpHI CH-
oupckoro otneneHusi Poccuiickoil akageMuu Hayk
o rpanty 075-15-2021-682.
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The results of a comprehensive study of the Upper Cenozoic Ulan-Zhalga reference section in western Trans-
baikalia are presented. The paleontological, paleomagnetic and rock magnetic, lithological-mineralogical,
and geochemical data obtained allowed us to identify and characterize the Lower, Middle, and Upper Pleis-
tocene and Holocene deposits in the section and to reveal the features and conditions of sedimentation. Five
members recognized in the section are combined into two sequences: the lower (layers 1—27, units 1—3) and
the upper (layers 28—35, units 4—5). The boundary between Matuyama and Brunhes chrons (0.773 Ma) is
determined at a depth of 15 m and the upper boundary of the Jaramillo subchron (0.990 Ma) at a depth of
23 m. The Matuyama/Brunhes boundary coincides with the boundary of Lower and Middle Pleistocene fau-
nal complexes. The formation of the section corresponds to two major stages of sedimentation, which bound-
ary is between the units 3 and 4 (depth 11.8 m). Changes in rock magnetic and granulometric parameters over
the section has a climatic nature and reflect environmental changes. The formation of the lower part of the
section (unit 1), which was accompanied by active pedogenesis, is characterized by the most heat- and mois-
ture-enriched conditions. The upper strata of the section accumulated in colder and drier conditions with in-

creased dynamics of acolian processes.

Keywords: Transbaikalia, Pleistocene, microtheriofauna, paleomagnetic and rock magnetic analysis, geo-
chemistry of soft sediments, paleoenvironment, lithology
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