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BBEIIEHUT.

C I974 7. COBETCKUE I'€OJIOTE IOPUHAMANT AKTUBHOE yuacTie B
uccrenoBagmax 0o MexZyHaponHo# mporpamme “"I'eosorugecKue KOppe -
gammu”  (MITK) . 3Ta OoJroCpouHas MEeAITMCUVILTUHADHAS IPOrpamMMa
ocymecrtriufeTcA Lol 3rzmoit NHECKO, coBmecTHC C MexmyHApOIHHM CC-
D30M TeOJIOTMYECKNX Hayk. BaxBekhmek 3amaueit ee aABifeTcd oOprayu--
3aUnA Hay9HO-UCCNEeNOBATEJNbCKAX PAGOT B OCJAACTU KODDEJSUUH £E0-
JOTMYSCKUX ABJeHn# ¥ [POLECCOB IJIA DelleHUs Haudojee aKTYSJIBHNX
HayuHsX ¥ OPUKJANHEX BOIPOCOB COBDEMEHHOH T'enJIOTnd.

B uncie BeIynMX OHJ YTBepEHeH mpoekT 73/I/24 “"UeTBepTruHKe
OJIeleHEHNSI CEBEDHOTO moJymwapua". IIpOeKT NOCBRNEX ONHOE M3 caMHX
aKTYAJBHHX IPOGJEM COBDEMEHHOH I'€OJOTMM — HCTCDUM Da3BUTUA Be-
JIMKMX IJIECTOLIEHOBHX OJieleHeHut 3emit. PyKOBONATEJH OPOEKTa  ~
npod. B.lluGpasa (Yexocnosaxus). B CCCP ccamaHa HammounasasHag pa~
Gouas rpynma (mpencemaTeas — Opod. A.A. Beamuxo), KoTopas KoOp-—
IMHUDYyeT UCCJeNOBaHMA B Hauiefi crpaHe. B anamHe#t CuCupu ¢ 19757,
GyHKLAOHKDYET peruoHaNbHad 3anagHO~CUCUPCKAA IDyIIa NON Dpy-
KOBOICTBOM NOKTOpa I'e0J.-MAH.HayK C.A.ApxunoBa (VHCTWIyT Ie0so-
ruu ¥ Teodusuru CO A CCCF).

Hacrommas ceccus Padoueit rpymmu Opoexra 73/I/24 opraHusopa-
Ha Axanemneit Hayk CCCP u MumwcrepcrBoM reogorw# PCRCP: UucrETy-
Tom reosormy ¥ reodusuxi CO AH CCCP (r.HomocuGwpcx), NHCTUTYTOM
reorpafum AH CCCP (r.MockBa) u TpecToM TUIaBTHOMEHETECHGIUA (L.
TioMeHB) .

Hespl0 1MOJIEBOYO BLL3THOTO 3aceuyaHusa B THOMEHCHGH o6macTi 110
MapupyTy CypryT -HeperpeCHCE —(CypryT ABIAETCA O3HAKOMISHHE
YYACTHUKOB C JIEHUKCBHMI OTAOKEHWAMY BeXeTOpCKOi  BO3BLUWEHHOC~
TH, OOCYXRIEHNE IUCKYCCHOHHHX NpoSJiex JeIHUKCBOW IeoNoruu M
crpaturpafuy, MEeTONOB ¥ NEPCIEXTVB U3YUEHUA MO[EH, HODPPSIAIMHU
OCEOBHHX COCKTHil JIeTHMKOBOYM mcTopuu B Cmoupm ® EBpomne, HakoHel,
nareoreoTrpeduy EpEMEmm INOCHENHEro OJeNEeHEeHWA . ’

l3yyenre uUcTOpDUM OJeleHeHUit B 3amanHoit CHOMpM HMeeT CYHEeCT-
BGHHeE NODUKJIANHOE 3HAYeHue LJIA I'eOJIOTWIECKONl CHEMKH, MOMCKOR
1TONIeSHHX MCKONAEMHX ¥ MON3eMHHX BOX, RHBSHEDHO~TeOJIOTHYeCRIX
U3HCKaHU{ M, R2KOHell, IPM OCYMEeCTBJSHEM HpOeKTa Iepepaclperese-
HMS BOIHHX DECYDCOB 3alafRO-CUCUPCHAX DEK.
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TeKocT omepaTHBHO-MHQODMAUKOHHOIO :MaTepuania M MIINC TPE MK
CoCTaBNeHH C.A.ApxunosuM.MaTepaanu TATONOTUYCCKCGTO MBYUSHUA MO-
peH npezcTaBieHH T.{'.llenexcBoii,a TEePMONMYHECHEHTHHNE U PAZUOyIr-~
JNIepoZHHEe OnpejejieHns Bo3pacTa mopoy ~ B.A.llaanuyeBum u B.H.llemxo-
nasgcoM.Bea padoTa no NOATOTOBRE CYKOIMCH K ABZSEHD OCYyLeCTBIIERA
C.A,Jley TRIHEM.



OBUME CBELEHMS 0 PAHOHE

Besoropckasg BORBHIIEHHOCTEL pacrojiaraeTcs 3 CeBepo-3alamHoi
gacTH 3anafEo-CHOMpCKOlt PasHUHE, ABRAAACH ROHOpASIENOM MERINY IO~
mAaMma 06k, Hasuma # Kasuma (puc. I). Oma mpuypouweHa Kk KpaeBoit
30He CpeIHeILIefCTONEeHCBOTG QJeNeHEe R, i ee SKKYMYJATHSHHA XOJ--
MECTO~JIORCHHHRY Desbed ¥meeT JIeOHKKOBOE IDOMCXORIEHEE. 3HcoTa
BeJslorepckoii BORBHIGHEOCTA Hal{ YPOBHEM MOpA KonedueTcs OT I20 mo
220 m, Mecramm mo 230 M. MaxcuMaBAEE OTMETKE NPUXOTJIRBO  pa3—
OpocaHH mO Bceit TeppuTOopHEM., K HUM 3aMEeTHO TATOTEDT HIOJA XCJMOB,
B TO BpeMA KAK CHUEEHHHe yJacTRM HMeDT CoJee YLJONEHHHI pesbed.
XoJp4ACTHE MACCHUBH 49EPeLyRTCH C JelLeCCAAMA U, OUYEBHIHO, JORGH~
HaMZ CTOKa. OHM OGHYHO HMCHOJB3YRTCA M CEJIBRO pal3paloTaHE pevHoi
ceTsb., Cavue KODOTKNE ¥ KPYyTHE CKJIOHH BO3BEUSHHOCTH OfpameHH X
nomHe HaspMa, T'Ie JeJHV¥EOBAA PABHAHA berorophbsi Pe3KMM Neperd-
OOM COUJEHAETCA C BaHAPOBO# HEBMEHHUCTHE CYypryTCROCLU [OJNEeCh.
KasuMckEfl CHIOH GoJiee MOJCTHHA M PACTAHyTHY, OCCKHA# - SamMeTHO
TeppacupoBaH; BIOJb Hero Ha adc. oTM. ¢xoic 80-I00 M ¥ EO3BH-
IeHHOCTH NDWYNEHAeTCA JEeCTHMUA HAJMIOAMeF:HY. Teppac.

C moBepxHOCTE besoropckas ‘BO3BHIIEHHOCTH 3aKPHTA CIIOIHHM
IJAMOM JIETHAKOBHX OTJIOREHMIi. 3TO IPEMMymEeCTBEHHO BANyHHHE CYyT-—
JMHKK ¥ $angasiHO CBASAHHEHE C HEMY BONHOJENHAKOBHE NECKM H I~
mH (Jasykos,I1970; ApxymoB ¥ Op., [968, I976, 1977; MapTHHOB =
IP., I976). MOMHOCTH JIEHUKOBHX OTJIOREENii KeJesJeTcs OT 15-20
no 80-I00 m. JloueTBepTuylHe (OJMEIOmEHOBHE) HOPONH, cJjaaramiie
DPA3HOBHCOKHAJ OOKOJH EO3BHIIEHHOCTH B pas3HO# cTememm, MecTami
O4eHb MHTEHCEBHO, TJANAOTMCHCIpoBay (Jm, KpaBueHko, I1959; He-
amBKuH, 1960).

C Besoropcko#t BO3BHIIEHHOCTHN . CONPsREeHa JICEOMHE JeFHEKOBOI'O
BHIQX®BAKEZS ¥ pa3muBa. (Ha NpoTArrBaeTcsa Ha 280-300 xM BROJIH ee
Dro-3alaffHY CRJOHOB, PAaCIOOsAradCh MeRNy Heit ¥ Jivmasopcrima Mac-—
CHBOM, DaCIOJIOXEHHHM Ha JeBoGepexbe OGH. lmpuHa JOROMHX IO 35-
40 kM, [orpeGenHoe IHEMEe H30CWIYET BHCTYyDAME ¥ IePeyIJyCJeHHHMA
(mo ormeTox I50-I80 M HIRe YPOBHZ MODSI) SAMKHYTHMA KOTJIOBEHAME.
Tlocsiemnre 3amOJHEHH, IO JAHHNM OYPEHWs, TOJNEAMM BATYRHHX  Cy{-
JIMEKOB ¥ TEeCKOB (ApXWNOB M Xp., 1976). B Hacrosmee BpeMd JOX(H-
Ha 3aHATa NOJWMHOI O0M, OEHAKO NOJN MOMMOf M B LIOKOJAX Teppac
COXPaHWJIUCH OCTAHIH JIEOHZEKOBHX OTJOXEHHit.
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C BoCTOKa K BO3BHUuIEHHOIl JeIHMKOBOIl paBHMHe BeJOrophbsi OpiMH-
KaeT doJee HU3MeHHas;c oTMeTkamu oT 80-90 mo IO00-I20 M, miockas
I CHIBHO 3a00JIOYEHHAS, C OCMINIEM O3€D 3aHNMPOSAs paBHEHa CypryT—
CKOT0 moJiechbi. C IOBEPXHOCTM OHA CJOXEHA (UIBMOTAMMANILHHMA IleC—
Kavu (mo 35~40 m), HC B LiOKOJIE COMEPZAT OCTAHIH MODEH,IpelCcTaB—
JIEHHHX, 0 JNAHHHM GyDeHds, BaiyHHEMMY CYIVIMHKAMA.

OCHOBHHE JICKYCCHOHHHE IMPOBJEMH

B roJyme JIEAHUKCHEHX OTJIOREHN# DBeJIOTCPhA MHOTHE UCCJIENOBATEJX
OTMEGaJE HECKOJLKO Moped. B 1948-1949 rr. U.M.KpacmoB, C.T.Bou,
C.B.fixopaeBa, E.Il.Bofmopa NpemIORWIH OTHECTH KX K CaM3POBCKOMY
4 Ta30BCKOMY TOPM30HTaM, COOTHEeTCTRYDIEM 110 aJbIuifCKOl RETIEe
PaHHeMy ¥ IO3[HeMy puccy. llosmHee OpeiIDAHUMAIUCE IOMHTEE BHRIE—
JIEHAsT OSyX WM Tpex mopeH {Apxunos, MarBeepa, 1964; Apxwmmos,
1971; MapTHHOB 1 ID., 1976), a TakRe MeRCTALUANBHEX (BHYTDU-
pucckux) cuaoes (Kamnaucrad, TapHorpanmckmi, 1966; MaJmHOBCKHUI,
1960). OmHaxo mpyrue ucciaemosarTesn (JasyxoB, 1964,1970; Inmep,
I96I, I565; 3axapoB, I965), yxasupadg Ha U3MEHIUBHI JIATOJOTO-
(aumaJabHHil cOCTaB JIEMHUKOBOZ TOJIM, CYUTAJNM HEBO3MOKHHM €e
cTpaTurpaduyecKoe paculieHeHUe ¥ IOSTOMY OTHECTE ee UEeJIKOM K
MODEHe CaMapoBCKOIO (DHCCKOTO) oOJeleHeF:s. Ha 9Tom,B 0COGEHHOC-
¥, IpONOJRAeT HacTampaTh I'.M.JlasykoB. Taxum o6pa3oM, HUCKYCCHA
O KOJEYSCT3e 1 BO3pacTe MODeH B npeliesaX beJOTOPCKO#l BO3BHUIEH -
HOCTH uMeeT NABHHD VCTODPMD.

J@»yroii BaxHOiII mpolJemMoit Owja ! OCTaeTcAd KOPPEJfiya 6eJIoTop —
CKVMX MOPEH C MODCKMMN OTJNOREHUSME, DASBUTHMA B 30HE MODCKUX
TpaHCTpecewit, B IPUYCTHEBOI yacT: mJoamkd OCM, B Impemesax OGWUp-
HOl HU3MEeHHOCTHM, HEIOCPENCTBEHHO IP/MVHiakmel ¢ ceBepa K beJo-
TOPCKOf BO3BHUEHHOCTU. Ilc mpencraminenuam I'.M.JasyxkoBa, eIMHasa
camapoBcxan (pucckas) MopeHa (T.e. BCA TOJNA JEINHAKOBHX 00pas30-
BaHui) Besoropbsa NOJRHA [0 MpoCTMpaHmo (K ceBepy) 3aMemaTbes
JIe THUKOBO~MODCKUMIA OTJIOREHUAMY CaJeXapICKO#l CBUTH. JTO IPENhO -
JIOREHNe, EO3HKKUee elle Ha paHHe# CTQNEM UCCJIENOBaHHI, HUKOTIA
He OHJIO CTPOTO ICKAB3aHHHM M BIOCJEINCTBUM JAJ0 IIOBON IJiA HeBep—
HOI'O0 UCTCNXOBaHKA I'€He3HMCa MOpON 1 OIMICOYHHX KOppesAlldii. Haua—~
JoM mocuyxma rmmoTesa U.J.Kysuna u H.T'.Youma (I965), moCTpOEH-



HA9 HA OTDHMIAHUE IOKPOBHOT'O OJIENEHEHHf 3amaIHo-~CHGEPCKOR paRHW-~
EH. Ha3BaHHHe aBTODH OPURLIA QaKTHIeCKE HeNOKa3aHHOe IONyVieHIme,
YTO cajeXxaphcKas CBATA IEJEKOM CJIOXE€Ha MODCKEME OCANRAMU.  JTO
B CBOD ouepens, Jajo ocHopamue P.B.Hpamuesepy (I969), W.J.Zafi-
omyy (I969) m I.T.3wmry (I969), pacHpOoCTiEHEB caleXaplCKyn
CBATY M3 HU30BEeB O0M Ha TEPPUTODPHE beJOTOPCKO# BO3BHIEHEOCTH,
KJaccuiMIMpCcBaTh WEPCKO DAa3BHTHE 3MeCh BAA7HOCONEDEAMAE TOPOIH
(MOpeEH ), KaK. SKOCH. MODCKHMe 06pa30BaHMg., OmMEGOYHME BHBOL, o]
MODCKOM T'€HEe3HMCe B FelCTBETEJHPHOCTH HACTOSMMX KOHTMHEHTaJBHEHX
MOpeH OpHUBeJi 31¥X HCcclejoBaTelelt [axe K IepeoleHKe Bc3pacTa ca-—
JIeXapACKO# CBHTH, KOTOPYD OHE IEepeBeJHA 2 CPeRHEro IeicToueHa
B HeoreH (3aftomsi, KpanmeHep, 1967}.

B coryacum C Op¥BeReEHHMZE Baryanamu, B 1973 r, II.I.TenepaioB
7 D.[I.YeperanoB MHTEPNPETHEPOBANE BAIYHHHE JICGHHKGBHE OTJOREHHS,
pacmpocTpaHeHHHe Ha BeJoropckoit BOSBHIEHROCTH, YRe KAX OpeiMy-—
mMeCTBEHHO MODCKME, O3€PEHE M aJjLTMBHAJbHHE 00pasopamus. OHE CofA-—
3HBADT YCJOBUS QODMAPOBGHMS BAJIYHHEY. CYyIJIMHKOB (MODEH) 4  4CCO-
UMUPYUMAXCH C HEMM TJLSIMOIMCJOKALIXA C ONOJIBHeBO#k MeATEBEOCTHR
7 TJZZHAHHM OUAOEDU3MOM. JIELEPKOLYR TOJUy OOPOJ OHY DPacUIeHSDT
Ha HECKOJIBKO CBHT, TAaCTh M3 KOTODHX OTHOCAT K HeEOTeHY.

TarinM 06pasoM, K IPEXHN CIOODHEM BOIPOCAM O KOJAYECTBE  MO-
PeH, KX BO3pacTe ¥ KODDEJSUHM ¢ MODCKEMA OTJOFEHM: MM B IOCJET, -
Hee JecATHIeTHe INoGaBMymMCh FOBHe. Ceftwac psx reoxoroB (U.J.Ky -
suH, H.I'.Youma, P.B.KpamumBmep, H.J.3aiotii, II.[I.I'eHepanoB, 10.II.
UYepelaHOB) OTPHUIAKNT OJielileHeHWe B Npelejax 3anagHo-CHOUpPCKoOi
DaBHAHH, a CJIe0OBaTEeNMbHO, N NPUCYTCTBHE Ha Benoropcko#  BO3BH-
MEHHOCTH JIeZHAKOBHX OTJOREHHMH, KOTODHM IDRIXCHBaeTCs WHOX I'eHe-~
3EC H BO3pacrT.

H]

OBIME Y¥PTH CTPOEHMA JRIBMHOBOH TOWM

Haww uccremoBawus B Teuemme 197I-78 rr. NOSBOXADT HONTBED—
IUTH MEPOKOE M NpeRMymNEeCTBEHHOE Da3BHTHE MOD&H B TOJmME YeTBEp-
THYHHX OTJIOKEHH}, NOKPHBADIWX C NOBEPXHOCTH DBeJOTOPCKYD BOSBH—
[IEHRHOCTE.

MopeHH 00pa3ymT, Kak OpaBmWIO, YeTKO 00OCOGJEHHHe OT MNONCTH-—
JapIHX ¥ NOKPHBADIMX OTJOXEHH{ TeoJOrHYecCkKHe TeJa C HEeDOBHHMHE



XOHTaKTaMi, MOWHOCTHD OT HECKOJBKUX OO IEPBHX JECATKOB MeT[OB.
OnE CQmoxeHH HECJIOMCTHMM, MHMCIIA CO CBOoeoOpasHOi uewyluaTol mek—
cTypoft cyTwHBRaMM @ CyNecav ¢ CeCHOPATOYHO PACCeAHHWMZ B HUX
rpasieM, PAXBRO# % BAIyHAMM KAK 2K30THUYSCKUX  KDHECTAUMYECHKUX,
TaK ¥ NECTHHX DHXJK: OCANOYHHX NOPOXN. MBI MODEH X4DAKTEDPHH Tak—
Ke CTTODREHIE AOYEeTBEDTANIMX LOPON, KOTOPHE MOIyT OHTH JUGO OT—
UeTJEBO 000COGJEEKN 0T BMeNANero MatepuaJa, 6o £ pa3HOit . cre-
NEeHN D&BEPOGAEH U IIepeMellaHH C HMM. B mociermiem CIyYas OHY Bh-—
NeJsHores [0 KOMUEeHTPaudy TYiEKOTe MaTepuara. Iid MOpeH KAaK Ie0~
JOTHIECKOro Tesja . THUHYHE HENOCTOSHCTHO JUTOJLOTMUECKOIO COCTABA,
OCKOJBYATO-KOMKOBAfaR OTHEABHOCTE: U BAMMYNE MHOTOWACIEHHHX Mes-
RMX ¥ RDPYRHHX Hedopmaimii (#3Tads, VASPMBH CLAOWEOCTU CJIOEB,
CIBUTE, HEDPEMITOCTD ¥ T.H.). MODEHH OCHYHC ACCOMMEPYOTCS C
03EpHO~JIEIHAKODHM JEHTOTURMA IUIMHAMM U C BOXHO-JIE KO BHME
CJIOBCTHMA CYTVIMHZCTEMM I IECHGHNMA, peXe IaJleYHHKOBHMH oCalKa-
MH. B COBUKYIHOCTA OEM O0DASYHT KOHTUREHTAJBbHO~TIEIHMKOBHII KOM-—
fieKG, KOTODHIl BajeraeT, KaK IPaBWIO, C TUEAMUIECKAMM KCHTAKTa-
W H& DOXCTANAKUMX TIOpojax.

NeTporpaduveciue XCCHENOBAHAN IONTBEDRIAKNT TNOXYD COPTULO~
BaHECCTH NMOPEeHH 7O BCEM KJacceM TEepPHI'eHHOI'0 waTrepmaya, a TaKxe
DABIMYHY), YAaCTO YPE3BHYRNEO HUSKYD OKATAHHOCTH I'PaBUAHO-IIECUa—
HHX 3epeH. CpelM TOCJISJHNX INOCTOSHHO NPUCYTCTBYOT OCJOMKM KLEC—
TaMYeCKUX (KBAPLUUTH, KPEMHUCTHE U CIMIMCTHE CJAKLH, THeiCH,
OepREOTHTH, radélpo ¥ T.h.) X GCafoudHX (mesosoffckue # majeore -

CDHe IIeCYaHUKY, ajieBPOJMTH, ONOKM, TJIMHH, YEeTBEDPTUUHHE JIEHTOU-
MHEe TVI4NH U T.H.) HODPOZ.

Bagkeifuwi KpUTepweM, IO3BOIANWKEM IMSTHOCTHDOBATE MODEHH — Ha
bBenoropckoii BORBHUEHHOCTY, SBJAETCA OTCYTCTB#E B #MY aBTOXTOH -
HHX 3aXOPOHEHU# MOPCKUX OPTaHM3MOB: MCJWIOCKOB @ (fopammHubep. B
MCDPEHAX BCTPEUSHH JIRNG NEePenTJJOREHHHE NCTaTHX Me3030HCKUY 7 Ha—
JIECGTEHOBHX NUATOMOBHX BOOCpOCTei. UpesBHUAHO Delry IDECHOBOL -~
¥HEe YEeTBEPTUYHHE PUIN OU&TOMell U3 CemedCTB Pinnuwtaria M Favi-
cula. Bce BTO CBUIEETENHCTBYET O KOETHMHEHTANBEOM IPOMCXOXITEHUN
BAJYHHHX CYIVIMHKOB U cyneceft, 3 o6cradoBKe KOHTUHEHRTAJBHO# ce-
LUMEHTaIlMK 0o0pa30BaHie OTJOXKEHHM C BaJyHAMM ¥ TaJbKO# ypasabCcxo—
TO UPOUCXORNEENA, CHIHHO OCOTAll¢HHHZ OTTODREeHUAMM IaleOTEHOBNX
I Me3030fiCKUX NOPOX (OCHARAWMMXCS TOJBKO BIOJL BOCTOYHOTO Kpas
Ypana) & 3K30TUYECKIM IAJEOHTOJIOTMYEeCKUM MATEpHasoM (Me3030ii-
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CKHe U NajleOT2HOBHE HEaTOMOBHE BOIODPOCIH), MOIIM O0ECIETUTH
TOJBKO NOKPOBENE OJAcHEHEHMA.

C mesiTesHHOCTED JIETHUKOB CJAsLyeT CBASHBETH U INIMIEOMICHOKS
MM, OPOARNANIMECS B TOJlle RPANYHHHX M O€3BEJYHHHX 4eTBEPTUUHRI
NOPOZL, a TaK¥e 3aTparuBaliie mecTaNy Y CaMue MOJOIHE LpPENOo3epi—
HOCTEHE INIAJIEOTEHOBHE CJiOK OJMMTOLIEHOROTC BORLACTA. $Ce 3TH IFG~
JOKAIAE ABIANTCA "GeCKOpHeBHMI" . OHM GHCIDO 3alyX20T B gojnee
TJIYCOKO 3aJelaXi¥X 30L6HOBHX ¥ IAJe0NeHCRUX TODU3CHTAY.

[I.0.TenepanoB u 0.1i.YepensrHoB B [973 I'. BWOBMHYIM  IUIOTESy
HEJIETHIUKOROTO HNPOMCKOXNSRNS NUCHOKAllyif B YeTBEDPTHUHHY  YOPOIaxX
Ha BeJJOropCKO# BCBBRiIEKHOGTHA. (OHM 00pazenaiidch, N0 UX MEEH:I0, B
pesyibTaTe ONCH3HEBHX NPONSCCOB U MULEHAASTO Imanuprzma. Ham sva
UOoesd KAXKGTCH COMHHTENBEOH. [IDOTRB Hee CBUNETEJNHCIBYOT CACKYINHAS
faxtu, Kax cefiuac yCTAHOBIGHO, BAJYHHHE CYI UHXA (MODEM) CHIB-
HO OGOTAWEHU 3KESOTUURCKAM M2TepUaromM. JTO NaHUUDPU ME303CHCKAX 4
T&JIe0TEHOBRX MUATOMOBLX BOIODCC.jell, MHOTOYMCIEHHES OTTCPESHIHM U
BEJBYEHUA MEJKOIEe3UHTEITUPOBAHHNY N5POIN MER030MCKOTO T iluJeore-—
HOROT'O BO3p=zcTa. MeRNY TeM, B palicHe LenciopCioli BO3BHWEHHOGTY
BCE BTU IICPOOH 3aJeTapT 3HAYUTEILNO HURE ypes3a PeKk W B IeJoM
CIIOKG#HO. (JieDOBATEJBHO, SK30THMHECKHH MatepHUes BpAL A4 MOT Ho--
OACTh B YSTREPTWYHHE CTJOREEMA (MODEHH} B DeayabTaTeé  ONONBHEN
WIN TIAHSHOI'O NUAINDYBMA, OX ABHO HEMECTHOIC NPONCXOMIeRLd i,
KaK HaM OpPETCTABIAETCA, OWi IPAHECEE JeAHMKAME 2 BOSTOYHOTO
CKJICHA Jpasia. C JSIEUKOBOH INEesTEeNBHCCTBI CBI3ZHH ¥ BCEROSMOKHRHE
HADYUEHNS B TORNE JEeIHMKOBRX I NONCTWISHUUY HAJEOreHOBHX OTJs—
XeHNi.

B odueit cwpawarpa@mqecxsﬁ GCCASEOBATENBHOGTH CHIBY BBEDY Ko
ME BIEDBHE BHEEJIHNTCA YSTHPE MODEHH, KOTQDHE HA3BAFH COOTRETCT—
BGHHO H U 3 A M CXOH, XKapHMZAaaDeaekXKoOI, XxauJdaa -
DaHTCKOR M KODMYyXRULX&HTCXoH OH pas-
JMI2RTCA DO NOJOKEHUR B pas3pese i# IO HEKOTOPHM  JUTGEOTHIECKHN
IPA3HAKAM,

Camas IDpeBHAA HM3AMCKAS MODEHA B3aJieT2eT HENOCDENSTBEHHC — Hs.
IOYETEBEPTHUHHX OJUTONGHOBEX MGPOoIaX (TMIMYHWiH pazpes ~  HEsam-
CKaii AD), HO ee momowBa (MecTami, BO3MOXHO, BCS MOPEHAa)  vacTC
onyumeHz Huxe ypesa 06w (Homsxe KaDHMEADH, KOPMyXBiarTCHUHA ap,
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Xanapaurckad "ropa" u T.0.). 9TO HAHGOoJee MomEas (mo 35-40 M)
MODEEa, CJOEEHHas CePNBaTO-KODUUHEBHME U CEpoBaTO~CyPHMM  MAC-
CUBHHMY, LJOTHEMI CYTJIMHRAMA, C DACCEAHHHMA B HMX I['AlsKOf M Ba-
aysavE (10 3% oT o6tem2 mopoiH). Koa(fmMeHT COPTHDOBKE KoJjed -
JereI or 4,5 mo 6,3. Cpenmp vasek ¥ BakyHOB MHOT'OYHCJEHHE  pas3-
JYHHe CuaHTh (aMdrGOJ-TOYSKTOBHE, XJIODATOBHE, 2IMOOT-amMiucomo-
BHE, KBAPIi-MyCKOBUTOBHE K T.I.), MET'MATVYECKHE UGPOIH: HOpdMpH-
TH, TPaddTH, IPAHONEODATH; MeTaCOMATHYeckNe: KBADORIH, SIBEO3M-
TH, CEDNEHTMHHUTH; YJbTpaMeTaMopduieckme: CHeHCH, INIATMOTHSHCE;
0CANOTHHE NOPONH: I'PaBEeJETH, I'DABSJATO~NECUAHUKM, AJEBPOJETH,
Iecua: , TIDXHECTHE CJIGHIH, OIOXA, XpeMpm. Hamevaercsa rpynma
DYKOBOQARY. KPUCTAJIAT=CIGIX BAJYHOB: J2HKOKDATOBHE TDAXATH u
TJATMOTHEiCH, KOTODHE OCHYHO COMUOBCKUAWLTCH Da3HCCOPA3KHMY CJaH-
mama,

TlepeckpwBanIAs KADHMEADCKasa "pHFsA" MOpeHa GTYETJIURQ BHIENA —
eTcAd B paspessx Hopwe KapumxapH (TENOBOe OGCHaReHME), a TaKXe B
HuzaMexoM ADy . XSHaNQHTCROM "rope" M P APyTEX IYHKTAX CBoelf ap-
k0fi ReJNTO-Cypoii OKpPackoit. Jub MeCTAME ee OKpackKa TeMHEeT IO
HODKYHCBATO-XENTHX, C€DPOBATO-XOPMYHEBHX TOHOB. OCHYHO 3TO 0YeHb
ILIOTHHE, € MACCHBHOHE TEKCTYDO# CyleCk C OCMIBHO D&CCEdHHHM TIpa—
BYIfHHM MATepKaJoM. MollccThs mopox mocturaer 15-20 M. Kosddumm -
47 CODPTHPOBKM namergercs ot 1,5 mo 5,8; comepmamve Ianek A Ba-
JyEoB - Ho 0,6% OT eCEeva NODOIH.

B KopHKADCKOii MCDENE CONEPAATCH OGJOMKY avuCosrros,  pas~
JHNX claHlleB, Me30:XpaTOBHX Iad0po, MEMEECHHHMX NONEUDATOB,
XBApIATOR, ZNAAO3UTO03, THe#COB, KBaPI~NOJEBOWNATOBHX HCLEHDOB,
{RCIAHYMKOB, B TOM YHMCJIE U3BECTHOBUCGTHX, DJIMHHEUTHX GJ2HIEB,KDEM—
H)}CPTHX TOPLX. [10 eTpPOrra@muecKoMy COCTABY OGJOMOYHEHN WMATepAa
GIOJEH C TaKOBEM K3 DoISTAIamie# M3AMCKOll Mopsen. OfHaKo  Ha-
1187ADTCE ¥ PAIMYIMA,. TAX,B KADWMKAPCKO{ MOpDeHe He OCHapyReHH
THAHMTCHIH, CEPISHIUHATK X TOABAANTCH NOPDUDH X M3BECTKOBUCTHE
[IECYHAHUKY, He¥i3BEeCTHHE 3 BHRIMCKYX BAIYHHEY CYIVIMHXAX. HECKOJBKC
yenzwe (255 oT ofmero BeCs BCEX OCJOMEOB) CONEDEATCA TaJEK "
BayHOE 0CANOYHNY NOpok (B MH3AMCHOR MODeHe - Ho 487).

Butiesesamas XaJlanaKTCXad MOpeHa B TUOMYHOM Daspe3e Ha Xaaa-
rantcxof "rope® mMeeT TEMHO-CEDYR, IIOUTH 9eDHyH OKPAaCKy 232 cyer
MHOTOUMCICHHHY, (OJLUAX W MJMK OTTODXEHIEB YepHHX 3aTWICCBRHHEX
NaAeOTeHOBEX IdH . IoCTelmMe HepelLks CWIBHO NEe3WHTEeIDMPOBaHH U
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nepevellaid ¢ MODeHHHM MaTepuasom (Keymxu). C yMeHblieHHMEM CONEp-
¥aHAA 3PPATUYECKOTO IVIMHAHOTO MATepuaja XaJaDaHTCKasdA MOpeHa
HECKOJIBKO CBETJIeeT IO CEepOro ¥ GypoBaTo-ceporo nsera (Hussmckuii
#p). WHOTZA OHA CONEPEAT OTTOPKEHIH "pHXeil" KapHMKapCKoil Mope -
HE (KopMyzuxaHTCcKuii Ap, XaJamaHTckad "ropa" u mp.). IUia Hee xa-
PaKTepHa CBoeoOpasHasA "MeJKOGJOYHasa" OTIHeNbHOCTh, pasmepom 0,5-
1 3, NMOMYEPKHYTasA HEPENKO TOHKUMU IPOCJOHKAMU IECKa, YacTo
UHTEHCUBHO OXeJeSHEHHOTO. (TMeuaeTCs NOBOJBHO BHCOKOE COIEDXA —
Hie BAJYHOB M Trayek (mo 4%), xosdPmumeHT COpPTUPOBKM-3,5.

B XasanaHTCKOM MODeHe yCTAHOBJIEH HauboJiee pasHOOOpa3HHi IeT-
porpaduyecKuii KOMILIEKC OGJOMKOB (BajiyHOB M Tajek). Cpemu HUX
ONMVMCAHH IODPOIH: MeTamopduueckue (IpaHAT-3NUNOT-LIOMSUTOBHE KPUC—
TauMyeckie CJIaHIH C NUPUTOM, aMpuGOJH C I'paHATOM, GHOTUT-MyC-—
KOBUTOBHE CJAHIMH); MATMATHYECKME (GHOTUT-POTOBOOCMAHKOBHE IHMO-
DUTH, [0JOCYATHE IaG6PO-HODUTH, NOPOUDUTH, NEPUNOTHUTH); YyIbTPa-
mMeTamopduyeckye (KBaplU-MyCKOBUTOBHE THeiicH); a@iysuBHHe (KBap-
1eBHe NMOPJMpR, TOJEDUTH, M3MEHEHHHEe TUPOKJacTHYecKue TyPH); Me-
rTacoMaTHyecKue (KBADIWTH, SIUIOSUTH, CEPIEHTAHWUTH); OCANOYHHE
(mecuaHmKM, aNeBPOJUTH, JIVIMCTO-TVIMHUCTHE CJIAHIH, KPEMHU, OIO-
KM), VHTEDEecHO OTMEeTHTH, YTO Ha OCANOYEHE IOPOIH B XaJalaHTCKO
MOpEeHe HPUXONUTCS TONBKO 10% (0T oOmero Beca BCeX BAJYHOB M T'a-
JER), BMecTo 48% - B mMzamckoit n 307 B KapHMKADCKOH# MOpeHax.
Cpelll DYKOBOLAIRLX KPUCTAJLIMYECKUX BAIYHOB BHIELINTCS NOPOIH C
TDaHATOM, & CPeN! CONPOBOXIARIMX — CJAKIH U TOPOUDUTH .

Caiast MOJIOIAA KODMYRMXAHTCKAA MOpDEHa SaHUMEET HauGoJiee BHCO-
KU cTpaTErpaduyeckuii ypoBeHb B pa3pese JENHUKOBO# ToJum Dbeso-
Topbg. OHa BHHOeseHa B KODMy®R@XaHTCKOM M M3BECTHa B HuBsMCKOM
Apax. lopeHa CJOKEHA MANOMONHHMZA (0T 2-3 IO 5-8 M) BATYHHHMA
CcyTyIidHKaMu (ComepRaHKe I'DyCoro OGJOMOYHOTO Marepuasa ot O,II mo -
0,75) ceporo 7 CepoBaTO-Oyporo ILBeTa, C MEJKO# KOMKOBATO# OT-
IEeJBHOCTER; KOSPPMIIMEHT CODPTUPOBKM OKOJIO 5,5. BRmyHH M TIajlbKl
DENCTaBJIEHH KaTalJa3MpOBaHHHMK TI'DAHUTAMU, aMPUCOJ-LOoY 3UTOBHMU
mopomamy, aMpuéosmiTaMy, Da3JUYHHMU CJIAHUAMA, Iad6po, nopdupura-—
M1, KBapuutam#, CEepIeHTUMHMTaMM, MeTranuadasamu. Cpely OCATOYHHX
nopon (mo I5% oT odmero Beca BceX BaIyHOB U Tatek) yCTaHOBJEHH:
neCYaHuKy, aJEeEPOJIUTH, TJIMHUCTHE CJAHIH, KPEeMHM, OIOKH.

B mpenesax bBesoropcioil BO3BHIEHHOCTH TOCTATOYHO WMUDOKO pac-
TPOCTPaHEeHH U MEeZMODEHHHE OTJIOREHUA Kak BOIHOJENHMKOBOTO  (JIeH—
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TOUHME IVIMHH), TAK U, BIOJHE BEPOATHO, O3EDHOr0 W ALTOBMALL -
HOTO (CJIOMCTHe DJIMHH ¥ CYTJIMHKY, IepecsjauBaHue [eCKOB U Tajey -
HMKOB) IPOMCXOXIeHus. OHM I'DYNIUPYOTCA HAMM IO IIOJIOREHMO B pas-
pese B TDU MERMODEHHHe Mauxy (HUKHKD, CPEIHUD U BEPXHKI)M BRIEJA~
OTCA BO MHOTMX OGHAREHUSX.MX NANe0C0TaHNYECKOe U3YIeHMEe TOJNBKO
HeuuHaeTca. OmHa®o y®e ceffuac COBEPUEHHO OYEBUIEH WX YeTBEePTUY-~
Huif Bo3pacT. HMKAaKIX NTOCTOBEDHHX HAXOIOX HEOI'eHOBOH MUIOpH B HUX
He OCHApy®eHO, HECMOTPA HA BeCBMA OCCTOATEJNBHHE IIONCKHM, B 0OCO-—
6enHocTy [I.Il.TeHepanosum ¥ K0.II.YepenaHoBEM. CymMECTBEHHO Takike X
IIOJIHOE OTCYTCTBME OCTATKOB MODCKUX OPTaHU3MOB, TO DEmMTEJBHHO
oTBepraeT TUIOTe3y O NPUCYTCTBUM Ha BeJsoropckoit BO3BHUEHHOCTU
MODCKMX UYETBEDPTUYHHZX (ILTMOLeH~YeTBepTUUHHX,no II.II.T'eHepajsoBy
Ip.) OTJOReHMil, PaHee NpeIIPUHVMAJNCEH IONHTKHA BHIEJEHMA CpeIHe-
YETBEDPTUYHHX MERCTAITUAANIBHHX (MEETEIHUKOBHX), TaK HASHBAEMHX ,ND—
TUHCKKMX CJIOEB B paspe3e KOpMyXMXaHTCKOT'O fipa X B OCHAREHMM OKO-—
Jo nmep. llonmosuaka (Kamnsmckasa, TapHorpanckuii, 1966, MaiaunoBCKHii,
1960), HO EX CTpaTArpafuuecKas NMO3UIT OTHOCUTEJNSHO BHIEJIEHHHX
BHIIE MOPEH U MEXMODEHHHX IadyeK OCTaeTCS HESCHOii.

MH OpeINpUHAM MNOIHTKY INATHPOBATH GeJIOTOPCKHE MODEHH TSDMO —
JOMAHECLEHTHHM MeToIoM. JUIs 5Toro GHJa oToOpaHa cepua CGpasloB
13 MERMODEHHHX CJIOeB, KOTOPYylo JOE€3HO COIVIACKJICH NpoaHai#3KkpoBalhb
B.H.llesxomnsac.  bomskumn nmo BospacTy - 280+58 (KopyxuxaHTcCkui
Ap); 270457 (KonTachsika) n 260457 Tue.neT (YemameBckuit Ap,
EpuH~-XOTHH-raH) - oKasaJuch O3€DHHE CJIOMCTHE IVIAHH, BHIEJEHHHE
B HIKHDO MEXMOPEHHYR navky. OHM HENOCPeINCTBEHHO HEPEKPHBAKT
HIRHDD, HUSAMCEYL MOpeHy. Kpome Toro, mara B 260+57 THC. Jer
noJyueHa B Hu3mMCKOM ApY U3 €JOA IIeCKOB U cyleceii, 3ajeraioimx
Mexy HUSSMCKOf X KapHMKapcKoit MopeHamMit B 0CH. I. OTJOReHWA
cpenHell MeXMODEHHOIl Nauku: O3epHHEe IVIVHH, 3ajeraniiie NOBepX Ké-
PHMKADCKO# MOpeHH (¥pMaHHOE), a Tak®e BOMHO-IEMHEKOBHE (03ep-—
HHET) NECKM ¥ TJMHH, [NOACTUISHIME XanAlaHTCKAE BATYHHHE CYIJMMH—-
ku (XananmaHTckas "ropa") NATMPOBAaEE COOTBETCTBEHHO B 230+54 1
240+5I THc. sner. IBe mara B I30+3! Tuc. Jer (HopMmymuxaHTcru u
HussAMCKu# ApH) INOJYYeHH U3 BepXHel MeXMODEeHHO# NaukyM U3 CJOA
03€pHHX IJIVH, BEHUYANWMX XaJallaHTCEYK® MODEeHY. IJIMHH, B CBOH Oue-
penb, C Da3MHBOM [IEPEKDHTH I[I€CKaMU, HA KOTODHX IOKOMTCH camas
BepxHAA KODMyFMXaHTCKaA MCDeHa, OOHIRAWULAsCA B STUX fpax.

B I20+I7 THC. JIeT OueHEeH BO3PACT Ti't4KM JIEHTOMHHX DJIMH, 3aJjerapn-
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XX HENOCPeNCTBEHHO Ha XaJalaHTCKO# MOpeHe B BeRaKopDOBCKOM fADY.
HaxoHell, 03epHO-JIEIHMKOBHE CYTJIMEKU,TECHO I'€HETHYECK! CBABAHHHE
C IlepexpHBanllell UX KOPMyREXAHTCKOl MOpeHOi#, HaTupoBaHH B I00+I7
THC. JeT (EpHH-XOTHHCKUil AD, ycThe p. EpHH-XOTHH-TraH).

Bce crazaHHOE KOCBEHHO NONTBEDKIAET DAHHESHDAHCKUR (paHHE-
BIODMCKU{i) BOBDPACT KOPMYyRUXAHTCKOJ MODEHH,TeM Gojee, 4YTO OTJORE—
Hug cTpaTurpauyecku BHUE Hee IO DaIMOYTJEPONy INATUPOBaHH  OT
38-39 mo dosee, yem 40 THC. Jer.

B 5ToOi#t cBA3M CrleXyeT YIOMAHYTH Hawm MCCaeNOBaHMA B HinkHeM
[ipuo6be (ApxmioB ¥ Op., [977), KOTODHE MO3BOLMIN HA OCHOBAHUU
TJaBHEM O0pa3oM KOppejsuuit BHCKa3aTh aHAJOTMYHOE NPeNIoJOREHNe
O DaHHS3HPAHCKOM BO3pacTe CaMoil MOJIOZIOIt MOpDeHH DLesoropss.

TakuM o0pa3oM, I'e0JOTHUYECKNe, IIaJEOHTONOTMYECKNe U DaIuoJo—
TUYeCK#e JNaHHHE CBUIETEJBCTBYOT IOCTATOYHO OINPENEJICHHO O Das3HO-
BOSPACTHOCTU MEXMODEHHHX MayeK U MODEH, DaCIpOCTpaHEeHHHX Ha De-
JICT'CPCKO}i BC3BHIIGHHOCTH. BeckbMa O4YeBUIHHM SBJIAETCHA IIPUCYTCTBUE
3Iech IBYX CPeIHEYEeTBEPTMYHHX (PUCCKMX) MODEH U aHAJOTOB  WUp-
TUHGKOTO (MHTEDDPHECC) T'OPU30HTA. DoJee MUCKYCCUOHHO BHIEJEHUE
HEXHE 3HPAHCKOJ (HURHEBOPMCKO) U waiiTaHCKO# (HURHENJIeHCTOleHO—
BOjt) MOpDEH, KAK M COOTBETCTBYWUMY MERICTHUKOBHX U MERCTAIUATb—
HHX CJIOEB.

CrermyeT, Tem He MeHee, HaleATbCHd, UYTO NeT2M3ald DPaNUOJOTHU—
YEeCKUX U JIMTOJOTHUECKUX UCCAeNOoBaHUit, HECOMHEHHO, IO3BOJMUT Haii-
TU JBUATHOCTUYECKME INPU3HAKM KaRIOH U3 YeTHPEeX BHIEJEHHHX MODEH
U TNPOBECTU MX KOPPeJALM B IpellesaX CHavasa beJoTopcKoit BO3BH-
ILEHHOCTU, & 33TEM X B CMERHHX paitoHaX. [laJuMHOJOTMYEeCKOe UByUe—
H¥e, O€3yCJIOBHO, IOMOXET YyCTAHOBUTEH CTpPATUIpDadUUecCKUir cTaTyc
MERMODEHHHX IaYeK, KOTOpDHE CO BpPEMEHEeM CMOT'yT IpeBpaTUTHCS B
CaMOCTOAITeJbHHE CTpaTurpafuyeckue nompasnelieHusa. Bce 3To cosmacT
a3y IjA KOppeJiduuit U, B KOHEYHOM UTOTe, MO3BOJUT HAiTH GeJorop-
CHMM MODEHaM U MEeXMODEHHHM IlayKaM COOTBETCTBybliie MecTa B yHH-
QUUMPOBaHHOK PETMOHaJBHOM cTpaTUrpaduuecKoil cxeme 4eTBEPTUUHHX
OTJIOREHU! 3ananHo-CuCupckoit paBHUHH. B HacTosliee Bpema MH elie
He MOREM YBEDEHHO OTOXMECTBJATH UX C WaATaHCKO#, CamMapPOBCKOIi.
Ta30BCKO}f M SHPAHCKON MOpDEHaMi,a TaKXe C MEMIETHUKOBHMI I'OPM30H-
Tami, [IO3TOMYy MOpDEHaM IPUCBOEHH MECTHHE Ha3BaHWUA, & MEXMODEHHHE
OTJIOXEHNSI CTDYNNEPOBAHH B HNRHION, CPEINHIOLO UM BEPXHWO N4,
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OMCAHME OIIOPHHX PA3PE30B

JleqnukoBasA ToJma bBesorophbs mMeeT CBoeoGpasHoe, OpHcYuee,ode-—
BUIHO, TOJIBKO JIENHAKOBHM OGpa30BaHusM CTpOeHHe. OHO XapaKTepH-—
3yeTCAd MHOTOYRCJIEHHHMI DJIAMMOMUCJIOKALMAMI, Pa3MHBaMM # BJOXE—
HUsMA Pa3HOBO3DACTHHX OTJOXEHMit IpyrT B Apyra. OTchia HeBHIED-
KaHHOCTH IO IPOCTUPAHM® I'e0JIOTHYECKUX TeJs, pe3Kasd famuanbHasd
HM3MEHUMBOCTH, parMeHTapHOCTH I'e0JOrMYecKoit JeTomucu. Jnub B
HEeMROTMX OCHaXeHUsX yIaeTcCd HAOJ/MEATH BCE YEeTHPE MODEHH X TDH
MEeEMODEHHHe IIa4K¥ ¥ Cpel HAX CJeXyeT Has3BaTh, B IepByk Odepenb,
KopMy®RuxXaHTCKU D, C OCMOTpP2 KOTODOT'O M LeJecoO6pasHO HadaTh
ToJIeBOe BHEBIHOe 3acelaHne.

HopuymuxanTcruif Ap.
llpaBHit Geper O6#, OpEMEPHO 6,5-7,5 KM BHIE IO peKe OT
IpUCTaHX moc, OKTAGPHCKOTO.

fIp pacnoJioxeH Ha CKJIOHe bBeJoropCKo#i BO3BHIEHHGCTH ¥ COCTOHMT
13 CepuH GeperoBHX OGpHBOB (20 pa3pe30B), OCPAlieHHHX K DYCIy
O6u Ha paccToAHME OKoJo I kM (puc. 2). B sApy oGHaxaeTcs HNOBOJb-
HO CJIOXHO NOCTPOEHHAas, C MHOTOYACJIEHHHMH Da3MHBAMV M IJIAIVONUC—
JOKAIMAME JIeTHMKOBAA TOJla, COCTOSIAA U3 YeTHpeX MOpeH ¥ Tpex
MEeEMODEHHHX NadyeK. Bce 4 MOpeHH ¥ BeDXHAA MeEMODEHHasa Iavdka
BCKPDHBABDTCA TOJBKO B OGH. I4 m IS, BHCOTa KOTODHX Han OGED CO-
oTBeTCTBeHHO 66 M 60 M. B HEAX ommcaH ciaelybiuii paspes.

[lauka TOKPOBHHX CYTUIMHKOB. MomH. B M

I. CyrymHKM M CyleCH JeCCOBHIHHE, IaleBo-OypHeE,

NHJeBaTHe, NODUCTHE, IJOTHHE, NEPEAT BEePTUKAID—

HHEe CTEeHKM. B HEMEHelf 9acTH Nauk¥ C HeBHIEeDEAH-

HOJf TOHKOH CJIOMCTOCTED 3a CUET HPOCIOEYKOB Iec~

Ka, C JMH3aMA ¥ BRIDYEHAAMY I'paBUA X rajlbkA.... OT 5 10 8

KopMymMXaHTCKad MODEHA. .

2. CyrymHEM OypoBaTO-CepHe M cepoBaTo-OypHe, C

MeJEO KOMKOBATO! OTHENBHOCTEHD, IecYaHHe, IJIOXO

OTCOPTUPOBaHHHE, C GeCHOPANOYHO PACCEesSHHHMA B IIO—

polle I'paBHeM, TaJbKO# M pexe BlyHamn (mo IS cm)

HN3BEDXEHHHX M KDEMHHCTO-KBaplieBHX NOpon. MopeHa

ITPOCJIERABAETCA TOJBKO B HauGojee BHCOKOf dacTH

sapa (o6H. I4-16) Ha BHcOTe 48-60 M Han OGbD. 3a-

JieraeT mLIalleo6pa3HO, He yYacTBYeT B IVIAIMOJHECJIO—
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Moma. B M

Bepxuag MexMOpeHHAS NEUKA,

3. Ileckn cepEe M CBETJO-XEJTHE, KBApIEBHE, MEJKO—
3epHHCTHE, XOPOWNO OTCOPTUPOBAHHHE C I'OPU30HTAJb-
HO#t CJIOMCTOCTBEM 3a cueT ToHkKMX (I-3 cM) mpocioey-
KOB CBeTJIO-Gypoit cymecu. BcrTpeuawrcsa mpocuon (3-5
mo IO cM) paSHO3EPHHCTOTO CEPOTO IeCKa, OTMEYaeT—
CA MeJIKAsA KOCafd M BOJHACTAS CJIOUCTOCTD ceeecscses
4. TOHKO TOPM3OHTAJLHO IlepecJanBapliecsd CBETJIO—
OypHe TJIMEH U CBETJO-CEPHE TOHKO3EDHHCTHE INECKH.
BerpeuanTes mpocaon (3-5 cm) TemHO-cepHX (CHHEX)
TJIAH ¥ Da3HOBEPHACTHX CBETJO—CHHUX NECKOB .oveses
5. TUMHH aJleBpDUTOBHE TEMHO-GYDHE U CEPHE IJIOTHHE,
C TOHKMMY (HECKOJBKO MM) IIPOCJIOEUYKAMM TOHKO3ep—
HHCTOT'O IleCKa ¥ cyueceit, MHOTIAa OGOXPEHHHX IO
IJIOCKOCTAM HaNJaCTOBaH®A., TepMOJmMUHECLIEHTHHY BO3-
pacT ofpasla IJIMH, B3ATOT'O B OCHOBaHMU CJOH, OKa-
sayca paBeH I30+3I THc. JeT. llomonBa HEpOBHafd,
OREJICSHEHHAMA .ceceseseoescessscsccasscccavassscss
XaanaHTCKasg MODeHa.

6. CYyTJVIRHKM TEMHO-CEDHE M CepHe ILIOTHHE, C KpyI-
HO# OCKOJBbYaTO-KOMKOBATO# OTHEJBHOCTEN, NECUaHHE,
ILJIOXO OTCOPTUPOBaHHHE, C GECIOPANOYHO pa3CpocaH-
HHMM YTJIOBATHMA T'paBMeM U TaJbKO#, Dexe BaJyHaMu
(mo 25 cM) pasJIMYEHX M3BEPKEHHHX, DEXe KDEMHHCTO-
KBaplleBHX IIOPOJN, a TAK®e [EeCYAaHMKOB U apTHUJLIATOB.
Briosb KpDOBJM CYIJIMHKE MECTaMH CUJIBHO OXeJIe3HEHH.
B nmopome HaGmoIanTCs MHOTOUNCJIEHHHE HAKJIOHHHE I
BepTUKAJbEHE WTOKM MMPHHO# oT 5-6 mo 20 cm, 3a-~
NOJHEHHHEe OGOXPEHHHM YIJIOTHEHHHM CYIEeCYaEHM MaTe-
puasoM. IIo BceMy CJIOD WHPOKO pacIpoCTpaHeHa CBOe—
ofpasHas MeJKOGJOUHAA OTHEJBHOCTDH, MOMUYEDKHYyTad
HEBHNEDRAHHNMA, JUH30BUIHHMI IPOCJOHKAMIA IeckKa.

B Tpex MeTpax HHEE KPOBJM B IIODOMe 3ajieraeT Kpyl-—
HHE GJIOK MOMHOCTED R,5-3,0 M "pHRei" MOpeHH -
ReJTO-0ypoit, IecuaHo#t, OYeHb ILIOTHO# CymecHu c
GOJIBUMM KOJMIECTBOM GECHOPANOYHO PACCEAHHOTO yI-

JIOBATOI'O IDaBHUfA. B ocHOoBaHUM CJIOS OTMEYaANTCA MHOT'O—
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MomH. B M
YNCJIeHHHE IIeCYaHHe WTOKM, MOMOWB2 HepOBHafd, 3a—
3yOpeHHas, C MHOTOYMCJEHHHMA CJeliamMi BHEIDEeHMs
TMOINCTUIANIMX IECKOB B MODEHY scoccccocecccsccss no 24

Qgew MeXMOPEHHaA IIayKa.

7. lleCcKN cepHe KBaplieBHe MEJKO3EDHHECTHE, IPOCJO
AME DPa3HO3epHUCTHe ¢ JuH3amu (mo I0 cM) u cuofi~
kamu (I-3 cM) I'pA3HO-CEpPHX M OYPHX cymeceii, co-
IEepRALMX MEJKYD TaJbKy X TPABHA veceevececcocces m I,7

Kapumeapcrasa MOpeHa.

8. Cymecn ¥ CyIJIMEKY XeJTo-OypHe, "DHERMe", Ipy-
donmecyaHHe, OYeHb IVIOTHHE (06pasywT BePTHKAJBHHE

CTEHKM, 3eMITHHE CTOJOH ¥ NUDAMEIM), CONEDEAT
GeCIOPANOYHO paCCesiHHHE TaJbKM M3BEDEEHHHX NOPOT,
KpeMHelt, KBaplla ¥ MHOTOUMCJEHHH) yTJIOBaTHi I'paBui.

B o6H., IS5 m I6 HaGmpmaeTeCs pPacClIOeHMe Ha OTHeJbHHE

gemym (HeBHIEDEAHHHEe HAKJOHHO 3aJieTapnlEe CJOH)
IPOCJIOGHHHE YIJIOTHEHHHMA OGOXPEHHHMA Ne&CKAMA ... o 18-I9

HuzsMckas MOpeEa.

9. CyrsmHKR cepoBaTO-OypHEe, CepOBaTO~KODHYHEBHE

¥ cepHe, lleCYaHHe, I'PYCOCOPTHMPOBAaHHHE, C MACCHUB-

HO#i OCKOJbYaTO~-KOMKOBAaTO# OTIEJBHOCTEN, IUJIOTHHE,

C GeCHOpaloOYHO DacCCesRHHMM I'DaBUEeM, TajbKO# M Ba-—

JyHaMy M3BEPXEHHHX IOPOX, I€CY2HUKOB, ApTRLIATOR,
ONOKOBHAIHO# IVHMHH. OCNIOMOYHHI MATepHaJ yIVIOBaTHH

U TOJYOKATAHHHE +eeeecvoscsocsccssssscsscscccssss no 25

KopMyZmxaHTCKas MODeHa M BepXHEAA MeEMODeHHasd NadKa IIPOCIeXA -
BalTCA TOJBKO B HamboJee BHCOKOH uacTu fpa (o6H. I3-I7) HA BHCO~
Te 43-60 M Ran OOBW, 3ajerad mialleo6pa3HO ¥ He yYacTBYS B IuiA-
IMOMUCIORAUMAX (CM. pUC, 2). TpU OCTaJbEHe MODEHH U NEeCKM Cpel —
Helt MeEMODeHHO}! NAYK¥ YaCTO HAXONATCA B HAPYyUEHHOM SajleTaHud.

XajanaHTCKasg MopeHa QWKCHDYeTCS BIOJb BCErO Apa,3a MCKIDIe-
HUeM OCH. I-3, I'Ile cpesaeTcCs OCagKami MOJIOHO# TeppacH. MOWHOCTH
ee KoJyedaercda oT 4-5 mo 24 M, X MeCTaMH OHA BOBJEYEeHa B IJIAIMO-
IUCJOKAlMK, & TaKEe CONEePKAT OTTODXEHIH "pHEeit" KADHMKapcCKoi
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MOPeHH. JOCTATOYHO WKPOKO DaSBUTH IIAIOIMHAMITIECKHE KOHTAKTH,
XOTA NMOICTRJIAWIME MODeHy NeCKU crelHe#t mavku ITefOpPMUPOBaHH He
Beslle ¥ B pAlle CAyYaeB 3ajeTalT CIOKo#Ho (06H. 5-7).

YcnoBmA 3aJieTaHAA KAPHMKADCKO# MODEHH OHCTDO H3MEHADTCA. B
0CH. I4-I5 oHa mpelncraBiieHa OIHOPOIHO-MOHOJMTHOX “piEe#t" cymec—
JaHo# mopomoi#t. CymecyaHad ToJma HaIBUHYTa M BIABJEHA IO Pe3KOMY
M HEPOBHOMY KOHTAKTy B NOINCTUJIADIy® CypOBaATC—CEPYK HUBAMCKYD
MODeHy. B Tese mocuemHeit oTMedyamTCS HAKNOHHHE TDEWdHH, BOS3MOXHO,
CKATHBAHWS ¥ CKOJbReHEA (?), a B NONCTHJAMIMX NECKAX — De3KO
HapylWeHHasd CJOMCTOCTH. MH moJaraeM. 4YTO 3TO CJEIH IEHAMUYECKOTO
BO3IelicTBRA JIeAHKKA, OTJOXEBLEr0o "DHEYD" MOpeHY. Cama KapHMKap-
CKafd MOpeHa 3mech He medopmupoBaHa. KpoBiA ee, XOTA X pas3MuTasd,
[IPUKDHTa MEXMODEeHHHMU IecKamu. ledopmaliny B Helt HAUMHADT NIPOSB-
JATBCA B OCH. 16-I7, rme oHa "TpaHCI'PECCHUBHO" IepeKpHBAaEeTCA Xa-
JlanaHTCKo#f MOpeHO#t. 3mech "DHEAA" TOJUA OTYETJMBO paccjauBaeTcs
Ha CyleCYaHHe ¥ CYIVIMHUCTHE IIPOCJOM — Yellyd, BepXHUEe U3 KOTODHX
3aMpavTCAd BBEPX, & HIEHAE — CHJBHO CMATH IO Pa3pHBA CIJIOWHOCTH
¥ mamapT [non yIJIOM B 70-80°. B o6H. I7 1 20 Pa30pBaHHHE CJIOK
(Gmoxn?) "pHEMX" cymecel CTOAT HA TOJOBAaX. HAa HMX JIEXAT 1O Kpy-
TOHAKJIOHHOMY KOHTaKTy IefopMHEpOBaHHHI GJOK TeMHO-CEDO# XaJsamaH-
TCKO#l MODeHH. [[eCRM MeXIy HMME TaKxe JIeXAT B BUIE IEPEMSITHX,le-
peMemeHHHX GJoKOB. CJOMCTOCTH B HMX HapylleHHas, KpyTonajammas,
CO Cle7aM¥ BHXWMAFUA M IJACTHYECKOTO TeueHusa (7).

JnsA HUBSMCKOJ MODEFH XapaKTepPHH DEe3KO N3MeHUYMBasd MOMHOCTE
(or I,5-2 mo 25 M), OYEeHb HEPOBHHE, HAKJIOHHHE (IO BEPTUKAJBHHX)
KOHTAKTH C INEePEKPHBEDIPMA U NONCTWIADIEMA OTJOXEHEAMA,  MHOI'O-
YMCJIEHHHE TPEeWMHH (IJIOCKOCTH CKAJHBAHUAT) B TeJe MODEHH C yIJIOM
nagenEs or 5 mo 47°. B o6H. I5 mOX HuSAMCKOM MODEHOf BCKpHBaNT-
cqd IEeCKM C CHUJIPHO HapyWeHHO# CJOMCTOCTHM. /X BO3pacT 1 CTpaT# —
rpadugeckoe NGJIOXEHVME OCTAnTCA He BIOJHe SACHHMM., OHU MOTYT OKa-
3aThCS OTTODPXeHIleM. B elle GoJblieit CTeleH:m NUCJOLMPOBaHH Iecda —
HEE TOJIM B COCENHMX OCH. I3 m I6, e OHE TO DPE3KMM IVIAUUOIA -
HaMIYeCKMM KOHTaxTaM COWICHAMTCA C HU3AMCKMMU BAJYHHHMA CYTJIMH-
KamMA. B ofoumx ciydasx IeCKyM MOJIORe CYIVIMHKOB, TaK XaK OHM 3aXa-—
TH JUOO MEXTy KapHMKADCKO# M HU3AMCKO#, JmOO MEXRIy HocjaenHeli u
XaJjlanaHTCKO} MOpeHaM:,

Cocemave paspe3H (00H. I8-20) MHTEDECHH TeM, UTO B HEAX MEXLY
XaJalaHTCKO}! U HE3AMCKOH MOpeHamy RarjndeHa MeXMODeHHad ToJmia,
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cocTosas U3 IBYX CyNEeCTBEeHHO DaA3HODOIHHX IauyeK: BEPXHAA CIOREe—
Ha OPEeMMyL|eCTBEHHO [EeCYaHHMy BONHOJENHMKOBEME (?) ocamkamu, a
HURHASA — OBEPHHMHU rJuHaMz (cM. puc. 2). [laukm 3ajeranT Ipyr Ha
Ipyre co ciemamy pasMHBA. /I3 BepXOB HEEHell NIOJyYeHa TEpMOJIAMA -
HECHEeHTHNM MeTonoM JaTa B 280+58 THC. JeT, a U3 CePelVHH BepX -
Heit — 2I0+46 THC. yeT. IlecyaHas mayka HeCOIJIACHO NEPEKPHBAETCHA
XaJallaHTCKO# MODeHo# M cowieHAeTcs (B HmkHel yacTu o6H. 20) ¢
"puxeil" KapHMEADCKO#I MOpDeHOit. Bce Cka3aHHOe INO3BOJIHET OTHECTH
ee K cpelHeit MeEMODEeHHO# nauke. [lomcTuyanmyue TJMHH HECKOJBKO
YCJIOBHO BHIEJIEHH HaMK B "HHRHON MEERMODEHHYD nauky". Ux cTpaTu-
rpafuyeckas NMO3MIUA HYRIAeTCA B YTOUHEHUH. [ejo B TOM, YTO IO-
Ka OHM He OCHapyXeHH B ONHOM HEIDEDHBHOM paspe3e MeXIy HU3AMCKOi
U KAPHMKADCKO# MOpeHamu. Kpome TOro, B OGH. I9 »TM OBEpHHE IJIM-
HH JieXaT Ha HU3AMCKOfI MODeHe CO cJielami pas3MHBa (BHOJE KOHTaKTa
[IPOCJERNBAETCH IpocJoit 20 CM MeJKOTO TafedHiKa), XOTH CTpaTHrpa—
fuyeckoe 3HaueBME NOCJENHEr'0 OCTaeTcs HeACHHM. He MCKJIBDYEHO,4YTo
O3epHHE OCANKh, CPeIM KOTODHX BCTPEYaWNTCHA Y JIEHTOUYHHE IJIMHH,
SABIADTCA B KaKOH-TO .Mepe (aunaJibHEM aHAJOTOM HA3AMCKUX JEeNHHKO-
BaX IOpOT ¥, BO3MOKHO, OTPa®abmT IO3BITHEJENHAKOBHI 3Tall JETHHKO -
BOif HM3AMCKO# ceIMMeHTauuu,
Paspes MeEMODEHHO# TOJWX O OGH. I8 B HECKOJBKO COKDAalEHHOM
onucaHKM cuaelyvouxit. Ilom XaﬂanaHTcnoﬁ MODeHOii, NEePEKPHTOH MOKPOB—
HHMA JI€CCOBITHEMA cyPnMHKaMM, () OTMGTKM 28-29 M Hanm OCpp BaJjera—
BT: : v
Cpezipasn MeEMOEeHHaH nauvka. MomH., B M
I. llecknm CBETJO-EEJNTHE, KEJITHE U CEPHE, KBapIEBHE.
HenocpenCTBeﬁHo 1I0] XaJalaHTCKO# MOPEHOil OTMeyaeT-—
cA CUIbHOE JMoKatbHOe (0GH. 20) omesesHerme. llecknu
VIUIOTHEHH OO [IECYAHAKOB U [POKPAlIEHH B DEABO-OXPHC—
THe U @MOHeTOBHé TOHa. Hire HalumnmaeTcs depeloBa-—
Hite mpocnoeB {(oT 3-5 mo 50 cM) MeJIKO3EPHUCTHX, XO-

. pOLI0 OTCOPTHPOBAHHHX 1. DABHOSEDHUCTHX NIECKOB C rpa—
BHEM .M MeJIKOit faﬂxﬁoﬁ, a TakXe DeJKUX CJIOIKOB (3;
5 cM) IpyoHx CBeTﬂO—prHX cyneceit. Ilpocnon 3ajera-
DT HAKJOHHO IOX yIJIOM T80 Ly sviaohiesteessnsenessy LEER
2. MuoroxpaTHoe (mo IO cJaoeB) nepecJaMBaHUE IIECKOB,
cyneceft u NecyaHO-aJeBPUTOBHY IJMH. I[leCKU XeNTHe,
XeaTo-0ypHE, KBapueBme MeJIIo- 1 TOHKOSGPHMCTHG,
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MomH. B M
MeCTaMy CHJBHO IVIMHHACTHE, YIUIOTHEHHHE, ILPOCJIOAMA
doJiee TDyOHe C T'paBMeM M MeJKOff rajekoif, C Topu-—
30HTaJbHOI, BOJHUCTO# M MEJKO# KOCOH CJOMCTOCTEN.
lleckn 3aJeramT mpocJosMA MoumHocTsD or 0,3 mo I,6M;
BO BTODOM CHHU3Y — CONEDFATCA HeBHIEDRAHHHE CyIleCda-
mue crofxkm (ot 0,5 mo 2-3 cM); odoraleHHHEe TEMHO-
KODMYHEBHME, CUIEHO OCYTJMBSUMMACS DACTUTEJbHHMM
ocraTkamu. CymecuaHHe W CYIVIIHMCTHe Ipocaod (OT
0,3 1o 3 M) cBeTJIO-GypHE, CEDHE W TEMHO-CEDHE C
CHHUM OTTEHKOM, 9acCTO HECJOHUCTHE C 3eMIICTO# TeKC—
Typoit, MHOI'Ia C KOMKOBATO-IUIMTYATOH OTIEJBHOCTEHR
! OYeHb TOHKOII I'OPM3OHTAJBHON ¥ BOJHMCTOI CJIOHC-
TOCTBD THOa "DAGK MeJKOBORBA". B OCHOBaHMM CJIOS
3aJIeTanT NeCKA (mo I,6 M) mJOXO OTCOPTHPOBAHHHE,
Da3HO3EDHACTHE C JUH3aMU yI'JIOBATOI'O KBaplieBOTO
TpaBUA 1 MeJKOIt MeCeHKM M3 IVIMHAHHX OKaTHuelt. Bce
OPOCJIOX B CJ. 2 IICJOLMPOBAHH COTJIACHO IOX yTJIamu
I5-18° Ha K03 - 262-265° ..veieeeeeececrccecceacaes 9,5-10

HuxBAg MeXMODEHHad Nauvka.

3. I'JHMHEE ayleBpUTOBHE TEMHO-CEpHE ¥ CYypOBaTO—KOpHU=—
HeBHEe, IJIOTHHE, C KOMKOBATO-ILIMTYATO# OTIEeJNBHOCTED,
TODHIOHTAJNBHO CJOMCTHe 3a cueT ToHkumx (0,5-3 cm)
IPOCJIOEYKOB XEJTOr'0, OCOXDEEHOT'O IecKa U cylecda-—
HOT'0 MaTepuana. IIpocyon 3ajeramT HAKIOHHO IOX yI-
JoM 40-45° Ha K3 - 265-266°. KpORIA TJHH HEpOB-
Hadg, pasMHTass. B OCHOBAHMU CJIOS NIPOCJEXUBAETCA He-
BHIEDRAHHHI, JHH30BMIOHHY IDPOCIO# Pa3HO3EDHUCTOTO
IleCKa C yIJIOBaTHM I'paBUeM M Irajbkoif. Mecramu mec-
KU 3aMelabTCA MeJIKEM IaJeYRMKOM, KOTODHH C SIBHHM
Pa3MHBOM JIEEMT IOBEPX HM3AMCKOH MOpeHH. KOHTakT

C Heff KPyTOHAKIOHEHA (H0 50°) vevevevveveeeceeees DO 7,5

Takimm o6pa3oM, TJIEHH CJ. 3 ZUCJIOLMPOBAHH COIJIACHO C HOICTH —
Japmeit HA3AMCKO# MODeHOit, IOrpyZaschk BMecTe C Heit Ha 03 mom yr-
Jom B 45-50°. To Hanpapregmm K OOH. I9 KpORJsi MODEHH IIOAHMMAET-
ca 1o I2 M Bam ypesom OOM, KOHTaKT C I'JIMHAM¥ CTAHOBHUTCS I'OpH-—
30HTAJBHHM, HKak M 3ajJeraHue HocAeXHAX., JOOOHTHO OTMETHTH, YTO
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MOMHOCTH NAaYKM O3EPHHX I'JIEH OCTaeTcAd (PaKTHuecK: Ge3 H3MeHeHHi
(oxoa0 7 M).

B 9TOM Ee HampaBJIeHEE HaGJRIAETCA COKpalleHAE MOIHOCTK IEeCKOB
(cn. I m 2), X YacTHYHOe 3aMelmeHMe CYIeCAMH, KOTODHE 3aJieTamT
TOPA30HTAJBHO. HA0OG0POT, B CTOPOHY OGH. 20 HPOHCXONMT GHCTDPOE
pasIyBaHVe MOWHOCTH IEeCYaHHX CJ0eB [ 1 2. X HX NOUDYyXeHHEe IOL
JPOBEHDL Oe4eBHEKA, IOX yIJIOM IO 50-70°. B meckax (cu. I) nepexn
GJI0KOM "puEeh" MopeHH (0o6H. 20) OTMevyaeTcA Pe3KO HApYUiEHHAS
CJIOMCTOCTE.

BeposiTHO, HESAMCKEE BAJYHHHE CYIVIMHKA U NeDeKpHBawiide KX MeXE-
MOpDEHHHe I'JIHH H IEeCKNM 00pasynT IVIAIEONUCJOKALMD HAMoONOOHe KpHJA
QHTHRJMHANBHOY CHIANKM. PasfiyB NIECKOB C CAIBHO IlepeMATO# cJomc—
TOCTBR Iepel Ckaamkoi (o6H. 20) obpasoBajcd, BUIEMO, B pesyJlbTa-
Te BHEWNAHE] KX B Ipollecce ILIACTHYECKHX Neopmaumii.

TeojormuecKkoe CTpOeHMe IApyroii wact: sipa (o6H. I-II), pacmojo-
KeHHOjI HmRe 0O TedueHRD OCH, CymeCTBEHHO mpome (CM. DPHC. 2).
3mech pachIpocTpaHeHa TOJBHO ONHa, Kak HaM IpelcTaBifeTCsd, Xaja-
IaHTCKas MOpeHa, B KOTOpO#l comepxaTcd B «GH.5 U 7 OTTOPEEHUH
EeJAT0-0ypHX (KADHMKADCKEX) cymeceli. OGHYHO MODEHa IDUKDHTa HOK-—
DOBHHME JIECCOBNIHHMZ CYIJTMHKAMM, HO B OCH. 5 IOBepX Hee coxpa -
HAJUCH OCanK!, BEPOSATHO, BepXHell MEXMODEHHO# NauKu: ajeBpUTOBHE
TJHAHH U Hecku. Ha momcTwiam@uX IOpoIax XaJanaHTCKas MODeHa 3a -
JeraeT "TpPaHCI'DECCHBHO", IO BeChkMa HEPOBHOMY, MeCTaMy TIJIANUOIM-—
HaMMIECKOMy KOHTaKTy, BHCOTa KOTODOTO Han ype3oM O0E M3MeHSAETCA
ot 21 mo 48 M.

llomvopeHHH#i pa3pe3 B paccMaTpUBaeMmoil J4acTH Apa OTHOCHTCA Ha—
ME K cpenBell n HuxHeii MeEMODeHHHM mauxkaMm. Kax # B oOm. I18-20
cperuAs MadKa CJOKEHa IecKaMu. TO GoJiee IJHHMCTEMM (0CH. 4 1 5),
TOo GoJee T'PyOHEMM, IpaBEfimHMZ (0GH. 7), 3ajerapmuvy Ha HEXHeH
TJMHUCTOX madYKe C PasMHBOM., [JIMHH IOPOCJEXUBANTCA B OCHOBaHUA
IIOYTH BCeX OeperoBHX YCTYIOB, OCHAEAfCh HAX THJIOBHM WIBOM Ge4eB-—
HEKa. [lomowBa MX He BCKDHTA.

HusaMckas MOpeHa 3Iech He OOHa®eHa ;! JUUL MecTaMi Ha OeyeB-
HUKe BCTDPedYanTCH HeGOJbiIMe BHXONH BANYHHHX CYTJIMHKOB.

CymecTBeHHHII MHTepeC MpeICcTaBJAeT paspe3 HIXBEell MeRMODEHHO
Iavyky B OGH, 2 T 3. Ho—anmvxomy,/ 3IeCh OH 3HAYNTEJHHO IOJHEe
onucaHHoro Bume (o0H. I8). Ilom mecuaHo# maukoff B OGH. 2 C  OT=-
meTkoff ogoso 18,7 M Hanm OGHR 3aJETanT:
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MowH. B M
I. TJmHH aJleBpATOBHE, TEMEO-GYpHE, TOHKOCJIOMCTHE
3a cueT IIPOCJOEYKOB (0T HECKOJBKHX MM JO I cM)
CBETJIO-CEPHX, TOHKO=BEPHHCTHX IIECKOB seecscccces o9
2. TUMHH JIeHTOUHHe, YepelywTca JeHTH (0,5-1 cm)
XeJTOo-O0ypo#t EEpHO#t I'IMHH M CBETJO-CEPHX, CBETJO-
Oypux cymeceit (B HeckoJpko mM). [lo ImHAM Tepmo-
JEMAHECLIEHTHHM METOJIOM NoJydeHa mara B 260+57 THC.
S S 88006 0080000000000050000000000080000006000 0,8
3. Topn3oHTANIBPHOE NEPECIAEBAHEAE CBETJO-CEPOTO Ilec—
ka (5-I0 cM) ¥ TeMHO-KOpMUHEBHX cymecell (HECKOJBKO
CM) . teeeenoccocescecccscsssssasacssccnsssacascns 0,8
4. Tlecku cepHe, KBaplieBHe, KDYOHO3€DHECTHe, C I'pa-—
BHEEM N MEJIKOJ TAlBKOHK. ecceoccccccoccosccsoccssce 0,2
5. Ileckn XeaTHe, KBaplieBHE, MEJIKO3E€DHECTHE, C TOH-
KO#f TOPM30HTAJBHO! CJIOMCTOCTBED. K OCHOBAHMK CTaHO-
BATCA 6O0Jiee TOHKMMHA, TJMMHACTHMHA, NOARIADTCA IIPO-—
cJoiKM (B HECKOJBKO MM) aJleBpPHTOB M BOJHHCTAd THIIA
"pAGH MEJKOBONEA" CJOHCTOCTH. BIOMH KOHTAKTa € ION~
CTRIADAMY TJHEAME — 0,2 M OpOCJOfi KPYNHO3EDHHUCTHX
NIECKOB C MEJKAM I'DABHEM M KOCO# CJIOMCTOCTED eeoees 8,0
6. Iynmu cepoBaTO-GypHE M CEPHE C CHHEM OTTEHKOM,
C KOMKOBATO-IIJMTYATO#{ OTHEJIBHOCTHED, C TOHKO# Io-
PH3BOHTANBHO! CJIOMCTOCTED 32 CYEeT MM IIPOCJOEYKOB
CYIECYAHOTO MATEPHANA eecosecosesscsccscssesssss OKOJNO 3,0

Cynsa mo ONMCaHMK W TepMOJIMAEECUEeHTHO# mare, ciom I-5 Kak
pa3 ¥ eCTh HOBHit 4ieH HmXBe#l MeXMODEHHO# HDAYKM, TaK KAK TOJBKO
Cl. 6 MOXHO DPacCMATDHBATE IIPAMHM 4HAJOTOM O3EPHHX TJHHMCTHX
nopon, ONMCaHHHWX B OCH. I8.

B neHTpaJrHO#t gacT: spa (06H. 9, I0 m I2) ode MexMOpEHHHE
IaYKE 3aMeTHO IECJOLMpOBaHH. Tak,B OGH. 9 TUIMHH CMATH B HOJOIYD
CHHIWIMHAJIBHY® CKJANXy C NaIeHHeM CJIOEB HA OIHOM M3 KPHJIBEB IO
18-20° Ha CB - 59-65°. B mpyrom paspese (06H. I0) - HaGimmaeTcs
o6pe3aHHOe (BO3MOKHO COPOCOM) KDHJO AHTURJIMHAJM, HA KOTODOM
CJION JMACJOLUUPOBAHH Mo asmMyTy CB - 78-83° mox yruom mo 56°.0ec-
YaHHe CJOH B OOH.I2 COOpaHH B CJIOXHHE HM30KJIHKHAJBHHE CKJANKA H,
BHIEMO, Pa3CHTH Ha OJOKH.
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Or KopMyZmXaHTCKOT'O fpa MapmpyT SKCKYpPCHHM HIeT BHE3 II0  Te-
geHo OGH. IlouTn Ha BceM NYTH O HuAAMCKOr'0 gpa BIOJL Lp2Bode -
DeXbs NPOTATHBADTCA JBA YyPOBHA HANNOIMEEHHX Teppac, BHCOTO# B
cpenmueMm 22-23 m 35-40 M.Ha HmX, B 4aCTHOCTH, paclojaraercsa Ioc.
OxTASpECKEf#. B OCHOBAHME Teppac BCKPHBADTCA BAUYHHHE CYTJMHKA X
CylIecH HM3AMCKOl M KapHMKApCKO# MOpEeH, a MecTaMA-GeJHe OJHIToIe—
HOBHe Neckiu. Ha 5TUX mopomax, Kak Ha LOKOJE, 3aJeranT OGHYHO
Ga3aJbHHE T'aJleYHIKH, a BHIE — CJIOMCTHE NIeCKH, CyIecH I Dexe
TJMHH C JHH3aME Topfa. 9TO amBHAJBHHE M O3€pHHE OCARKH Teppac,
NIPAKPHTHE C NOBEPXHOCTH NMOKDOBHHME JIECCOBMIHEHMK CYIUMHKAME., Pa-
IREOYTJIEPOMHH{I Bo3pacT Topda M3 oCHaxeHus 40-MeTpOBO#l TeppacH
(2 v Hmxe mep.llosoBrAKa) okasainca paBEEM 39I30+I270 ser (CO AH~
-1240).

Hussamckmit ap.
[IlpaBhit Geper O0m, 2-3 KM HMEe yCThA Hu3sAMCKOro copa.

JTo BTOpOi#t Ap B mpeneJsaX LHeJoropckoi# BO3BHWEHHOCTH, B KOTODOM
MOXHO BHIEJATH Bce 4 MopeHH (puc. 3). OH BHTOTHO OTJMYAETCA OT
KOPMyEAXAHTCKOI'O paspe3a TeM, YTO B €r'0 OCHOBAHME BHCTYNADT HO-
YeTBepTHYHHE IOPOJH. JTO INO3BOJIET HAGJOIATH HE TOJBKO BCO Lie-
JIEKOM JIETHAKOBYD TOJI[y ¥, B OCOGEHHOCTH, HERHRI, HH3SAMCKYD MO-
DeHy, HO M XapaKTep IOCTeJH 4YeTBEPTHYHHX OTJOXeHHmit, HamGosee
NoJHHA paspe3 ONMACAH B ILEHTPaJBHOK M camo#i BHCOKOHK (0GH. 5)
gacTi HussaMckoro fpa. 3meck OT GPOBKE BHCOTOH oxoxo 85 M Han
OG0 BCKPHBaWOTCA:

MouH. B M

[lauka IOKDOBHHX CYTJIMHKOB.
I. CyrymHKE JIeCCOBMIHHE IaJiIeBO-OypHE, INWIEBATHE,

NMOpACTHE, 00pasybT BepTHKAaJbHHE CTEHKHA, B HmrHeil

YacTH NadYKM ¢ HEBHIEPEAHHO! I'OPH30HTAIBHO-BOJI—-

HECTO# CJIOMCTOCTBED, C BRIOYCHUAME JMH3 M IPOCJIO-—

AMA IECKOB C I'DABHEM M TAJlBKOMeceeececccesocsnss no 7

KopMy®uUXaHTCKAA MODEHa.

2. Cyr/mHKH OypoBaTO-CEpHE, C KOMKOBATO-mMeCeHdYa-
TO# OTHEJBHOCTEN, NeCYaHHe, ILIOXO COPTEPOBAHHHE,
C GeCIOpANOYHO DACCEAHHHME I'DaBMeM M TaJjbKoi, OT-
IeJbHEMA BadyHamz (o 0,5 M), OpeICTABJICHHHMI Kak
N3BEPREHHEMA (raG0po, KBADIUTH, PA3JUMYHHE CJIAHIH),
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Momr., B M
TaK ¥ OCANuUHHM¥ (il€CUAHUKM, KDEMIH, ONOKK) IIOpO-

.
IAMI evcovasravonanoocoscooncsoosasoccosnonacesony  AyOmD

Bepxais MEXMODEHHAS Tayd.

3. TlecoK cepuii, KBAPLIEBH#, MEJKOTOHKO3EDHUCTHY,
XOpOWO OTCOPTUPOBAHHHE, C TOPUB0HTAJIBHO-BOJHUC
TOif CJOMCTOCTBE, C mpocioami (mo 30 cm) cBeTJO-
OypHX ToHKMX cyneceft (aneBputoB). K OCHOBaEM®D
CJIOSl TECKH CTAHOBATCA GoJee TNIMHACTHEME, KpOBJS
CJIOS HEPOBHAS, DABMHTAR «veeescosccconcconncaas  390-3,6
4, TUMHH aJeBpATHUCTHE, CyBOBATO-CEDHE, C KOMKO-
BaTO-IIJIUTYATO# OTHEeNHHOCTEN, C TOHKOY# I'OPH30H-
TaJBPHOY CJIOMCTOCTBE 3a CYeT NPOCJOCETKOB (HECKO b=
KO MM) CepHX IEeCKOB; TePMOJIOMAHECLEHTHH{ BO3pacT
B - I30+31 THC. JeT. B ocHOBamvM CI0A IECKH
(I0-I5 cm) IVIEHUCTHE C PeIKVMW BaJyBUMKANK, YJO-
KEHHHMU P OIUH DAL, HamonoOHe "BaiyHHOHi MOCTO-

BOR" o oo ifele oo oaitiecensssralilsifiesn e shtafiferitite « « o Up=035

JaanaHTCKAA MOPEHa .

5, CyTJMHKM TEMHO-CEDHE, JacTO C GYpHM WU KOpHI~
HEBHM OTTeHKaMiI, MeCTaMd IOYTU YepHHe, NeCuaHue,
TPyGOOTCOPTUPOBAHHEE, C OCKOJIBYATO~KOMKOBATOR OT—
IeJBHOCTBD, C GaCLOPANOYHO DPaACCeAHHuNME I'DaBUEM,
TaNbKO# H BaJyEaMH U3BEPKEHHHX (pasjuyHue CJIaHIM,
racdpo, THelicw, KBAPIUTH, NOJEPUTH) M OCATNOIHHX
(mecuaHMKM, aJeBPOJW:H, KDPEM:HW, ONOKM) LOPOX. OT-
MeuawnTCA MHOT'OYMCJEHHHE HAKJOHHHE, NBJOMANHHE TPE—
IMHH ¥ WTOKMU, 3AI0JHEHHHe OCOXPEHHHMM TOHXC3epHUC-—
THMI IeckaMu. Kpome TOI'0, BCTPEYAKNTCH NOROJEHO
MHOT'OUKCJIEHHHe [eCUaHHe BKJOUYSHUA B BUJE CHJIBHO
pasmepraHHHX (pasiaBJisUHHX?) JIMH3, OPUNIOCHYTHX
WAPOBUIHHI ‘TeJ, PA3CUTHX TPeIREawA U T.I. Hox-
TAKT C NOLCTUJANAMMKA IeCKaMi YETKUR, DPEeBKUH ... o I9

Cpennas MexMODEHHAd IAyka.

6. llecku cBeTJIO-Cepue, KBaplleBHe, MEJKO3EDHUCTHE,
XOpOouoO OTCOPTHPOBaHHKE, T'OPUB0OHTAJBHO CJIOUCTHE

3a cuer mpocyoeukroB (5-I0 cm) Gojee Tpycoro mecka
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Moms, B M
¢ I'paBuMeM WM CBeTJO-OYPHX cymece#r (3-5 cm), a Takke
TI0JIOCYATOTO OXEJIE3HEHUsi N0 ILIOCKOCTAM HAILEC-

TorRaHMA. llomowBa yeTKasd, pesKas, CO Cjemamu
R 2 660000000 00000000000006060088003008a88000 o

KapuMrapckad MODeHa.
7. Cymech meaTo-Gypas, "puxad", rpydonecuaHas,

IJIOXO COPTEPOBaHHasd, IJOTHafg, C KDYUIHOi OCKOJIb-
4a'ro-KOMKOBaTOf OTHEJBHOCTHED, C DACCESHHHMHA Gec—
NOPANOYHO MHCTOYIACJEHHHME T'DaBMeM U TaJbKo#t, cpe—

I KOTODHX, Hapaly C USBeDXEHHMWI Lopomamu, (ukcu-—
PYDTCA ONOKH Y ONOKOBUIHHE TJMHH. KOHTSKT C LOX-—-
cTUnapell EA3AMCKOX MOPEeHO#t NMpUTeDTHH, HeDOBHHI,

C BOJHRCTO~RJMHOBHIOHOH! IpaHmieil, OCJIORHEHHHH 3a-

TAEKAME ¥ BHeJpeHEAMA. MecTaMl HaGmoNawscs CKOM-

JICHUSL BANTHOB +sssevessesncscarecvasssssscssonosae 3,5

Hmasamcxasa MOpeHa,

8. Cyriuaxk# GypoBaTO-CePHe M CepHe, I'PyCOCOPTUPO—
BaEHHE, C OCKOJbYaTO-KOMKOBATON OTHEJBHOCTHED C
MHOT'OYUMCJIEERHMA GEeCIIOPALOYHO Da3GpPOCaHHHME I'Da-
BUEM, TajJbKOfl ¥ BajyHAMA KaK DaBJIAIEHX M3BEePKEH--
EMY. TOpPoX (T'pDaHETH, THE#CH, I'DaHOIMODUTH, KDHC-
TalrKyeCKhe CJAHIH), T'aK ¥ OO, IIEeCYAaHEKOB, aD-
IOTIKTOB, a TakKe Kpemdelt 1 kxpapiia. BerpeuawmTesd
TAKRE IeCYaHEe BKJIDYEHUA, OTMEUAKNTCS TPEEVHEH I
LiTCKE, 3aTIOJHEHHHE MUIeBATO-IIECUYAHEM CHIBHO OXe—
JIe3HCHHHEM MaTepMaJoM, l0JHAS MOIFOCTH MODEHH IO-
CLIFACT o ofofa veveose e’ e s sisicfelelc o shalolo s esennosons 40

lipEBenerHHit paspe3 IPEHIAMAANLHO CXONEH C omucanHum B Kopiy-
RAXaE'SitoM Py, NOBTODAACH NaXe p JeTaldAx. 3MeCh OTCYTCTBYWXT
JElD TVIERH O3eDHO# HiurHe# MemMODeMHOR mauku. I[Dyrms, BepPOATHO,
ACKANBIHN OTJINTAEM ABJISETCHA IPOCJOH# EeJTOBATO-CEepHX, MEeJKO3ep—
HACTHX, CJOMCTHX II€CKOB C JEE3aM# CBETJO-CYPHX Cymeceif, ycra—
HOBJAGHIN! B COH. I MeXLy KapHMHAPCIOA ¥ HEIAMCKO# MopeHanmu (CM.
puc. 3). Cynmecu JaTHpOBAHH TEPMOJOMUHSCLIEHTEHM MeTOmOM B 260+
57 THC. JeT. '
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B oCHOBaHMM EM3AMCKOTO pazpe3a OCHARSDTCA NOPOLE aTJHMCKOH
CBUTH OJMIOUEHa, GJAramiye HEPOBHYD IOCTEeAb JIeAHEROBOH Toymu ¢
BHCTyIaMu (o 25-36 M Ban OCbD) M IEeNpEeCCHOHHHME MOHITREHTAMHA,
KaK, HampEmep, B pafloHe OOH. 5, I'Ie momouwBa HE3AMCKOH# MOpPEHH
YXOIUT ION YPOBEHb OeueBHMKA. ATJHMCKAA CBHUTA IpeLCTaBieHa IeC—
RaM¥ CCJHMF ¥ CBETJO-CEPHMM, MEJKO3eDHECTHMI, KBADIEBHMUA C OPO—
CJIOSMHI CepoBaTO-~KODAYHEBHX aJIEBPUTOB M OJYTJVMBILIXCA DACTHUTEJb —
HHX OCTaTKOB.

Huzsmmckne cepoBaTO-CypHe BANYHHHE CYTIMHRE JIOEATCA Ha OeJme
("caxapHue") afJnbiCKAe IeCKM II0 YETKOMY, B pasHoOll cTeleHz  Qe-
dopMHPOBAHHOMY KOHTaKTy. OH MOXeT OHTH DOBHHM X DE3KAM, B OCO -
GEeHHOCTH, €CJM NIOBEPXHOCTH aTJHMCKUX OCAIKOB DasMHTa .M, TeM GO=—
Jee, QUKCHpDOBaHa IIPOCJOEM IEPEMHTHX IECKOB C TalnbKOit ¥ I'DaBUeM.
Uame B IPEKOHTAKTHO! 30HE OTMEYaKNTCH CMATHA B IECYAHHX OCANKAX,
CJIONCTOCTH B HMX HapylieHa,pasopBaHa Wil cofpaHa B MeJKAE CHRIal-
ku. HaGimpanTcs TeKCTYPH 3aTATHMBAHAA NECKOB B TOJIY SaTyHHHX
CYIVMHKOB M pacTAaCKABAaHEA ¥X BHYTPM MODeHH. mewrca ¥ odparHHe
cly9ay, KOTJa BaTyHHHEe CYIJIAKKM OKa3HBARTCA BHABIEHHHMM B IO~
CTIWRRIYY [eCYaHyl TOJIIy.

0COGeHHO BIEYATJIONAMV SRIIOTCA KPYOHHE OJOKA GeJHX (CBETJIO-
CEPHX) IMATOMOBHX aJEeBPMUTOB, KOTODHE, KaK MH IoJaraeM, 3aJeraxt
B BHfle CTTODXKeHIUEB (0CH. 2,3,4) Ha IOBEPXHOCTH GEJHX amJIHMCKHX
IEeCKOB M B CCHOBAaHEM (WA B HUKHEH YaCTK) CJOS HARAMCKO MOpeHH
(cM. puc. 3). B o6H. 2 ¥ 3 aneBpUTH 06pPasylT, BEPOATHO, HAKJIOHHG
3ajierapumi cjoit, cocrosugEii U3 cepmk OJOKOB. HExHMe M3 HMX Haxo-
IATCA Ha BHcoTe 20-35 M Ham OCBW IpPAMO Ha GeJHX ATJAMCKHX Iec -
KaX, a KpOBJIE BepXHMX NogHmmaeTca no 48-50 m (o6H. 3), rze Ge-
JHEe aJIeBpUTH MOLCTANARTCA GypOBAaTO-CEDHMA BaJ(YHHHME CYIJIHHKAMA,

B o6H. 2 Ha BHcoTe 32-35 M Han OCBL ION HEPOBHON IOBEPIHOC-
THO BAJIYHHHX HH3AMCKUX CYTJIRHKOB, COLEDEAUMAY BIDOTEHHUA GEJMX
ajeBpPUTOB, BCKPHBAMTCA:

MomH. B M
I. AsneBpUTH GeJmHe, CBETJO-CEDHE, JUATOMOBHE, OYeHb )
TOHKME, C KDYIHO} TaGJMTYaTOff OTHEeNBHOCTBED, C TOH—
KOff TOPM30HTAIBHO# CJOMCTOCTBN 3a CUET TEeMHO-ROpHU-
HeBHX aJieBpuToB, wm TvmH (5-I0 mo IO cm). Becs cuott
Pa3CUT CKBO3HNME 3AfDIMMA BePTUMKATHHHMA TDE(UHAMK ;
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MeCTaMz CTHeJbEHE IIPOCJION aJIeSPUTOB Taitke CHJIBHC

pasgpoéseld X OpeKUYnfOBaHH, TPEWHH B HUX 32HOJ-
HesM. B DEMle cuydaeB. IVIAHMCTHM OXeJIe3HEHHHM Ma-—
TepratoM. Ha XOHTal(Te C TOMCTIWIARNEANMKA 9.TJHMCHUMA
ECK2ME AJIeBPUTH CUJIBHO NIEDEMATH, MEePeTEepPTH, 0Jo—
raieHH mecuamss marTepuasoMm (0,4-0,5 M) ¥ 2anerawnt
HECOTJIACHO HA SIBHO 3POBHOHHOH IOBEPXHOCTH +vevss.
2. Hecxu GesHe M CBETJO~CEDHE, KBaplieBHe, XOpolo

OTCOPTHPCBAANHE, C KDYIHON TOPMBOHTAJLHOM M KO-

oCit CACHCTGCTBHN. BUIMMAA MOUHOCTD ceosvecocosvass

KpeBid aTIHMCKHX feCKOB (Cli. Z) HAXOIETCA Ha BHCOTE
oxosc 20 M Hax OCbN, a B HERHEHl YacT OCpHBA 3aKpHTA OCHILIVU. B
50--60-T1 MeTpax OT ONMCAHHOTO Das3pe3 HECKOJbRO MHOM. 3mech, IHOI
OeJHMM aJIeBPHTaMA, OCHOMBA (OTMETKa OKOJIC <2 M Eam OObH) KOT0-
DHX Ta30MTe MHOTOYACLEHHHMM TDEIMHAME, 3ajieTaeT CBOeOODa3HHit
"DOPUSOHT CMEWEHRd".

-H

(@3}

Mo, B M

1. becnepaneuHo-~DXHB0BIIHO LepecsayBapiecs Oexue
¥ KODMUYHEBHe, LHOJO0cCaMu OXeJie3HeHHUe THATOMOBHE
QJICBPUTH U CePHe # CEepPOBATO-REITHE PE3HO3EDHXUCTHE
SHECNCSHOHHHE YHECKEM .:veecvecreccccassacocsccscancse
2. lleCKN CBeTJIO-REJITHE U ¢elHBATO—XKEITHE, NPOCaQ-—
AMZ Oersue, KBaplieBHe, MeJKQ- Cperile3epHiCTHE, ©
NPOCHOAMI CBETIO-6YDHX AJieBPUTOBHX IVIEH, ColepXa-—
OEX MHOTMe O0yrJmMBuUMiicA paCTwIeabhHHil nerpur. Op-
JEIVHTCA OT aTJHMCERX — XY7leit COpTHPOBFOjl, 3Ha-
UUTeJERHEM CONSDEaHMEM IIHJIeBaToro MaTrepuaJa, Cla-
OuM OXeJie3HeHMEeM., PacTUTeNbHHe OCTATKA, BEIIMVO,
TIEPEOTIOKEHHHE secesccosoccsocosscrcrosssconsases
3. XcHrucuepaT OXPUCTO-ODaBXEBOTO Iizera 3a CUeT
OKKCJIOB sIpO3UTa, NPOEPACUBUMAX I1eCYaHO-IUIMEMCTR
ueMeHT . COJOMOYHEE maTspual - TaibKM 1 BAJYHH -
JOBOJIHXO XOPOMC OKATAHH, IpaBUilide ¥acTHLH OoJee
yraoBaTHe. OTMeyaeTCA KPyUHas TOPU3OHTAINBHO-BOJ-—
HUCTAA CJOMCTOCTE . v v vvesoeconvsnsaacnncnsassanese
4. Hecrn Oejmie, ATJIHMCHUEE, KOHTAKT C IePEKDHEAG-
WM Cl. 3 PeBKMM, HEDCBHHM .eececocesccccsncecons
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B 1973 r. Il.[I.T'eHepasoB u# i0.ll.YepenaHoB OTH2CJ IECKU M KOH~—
ToMepaTH (ci1. I-3), a Takxe IepeKpHBablje UX IMATOMOBHE aJeB ~
pUTH K maoueHy. OCHOBaHMEM 1 TAKOT'O 33KIDYEHUS MOCHKYXNEIE Ha-—
XONKM 6 Meracnop Azolla tomentosa Nikit (ompemenenns B.II.Hekm --
THHA) B IBYX ofpasliax u3 MEeCKOB CJii. 2. HaM ®TOT "KOMIJEKC"
IpenCTaBIAeTCA HeNOCTAaTOYHO IpelcTaBUTEJbHHM, TeM 0oJee, YTO B
ero cocTaBe, NONMMMO OTMEUEeHHHX, NOMAHWDYWT, [0 3armodeHmo B.I.
HukuTrvHa, OCTATKM DAacTeHWit, IEPEOTIOXEHHHX U3 Me3030HCKUX u
HURHEOJUTOIIEHOBHX IIOPON, -H BCTPEYaWTCA U&TBepPTUUHHE (HOPME .
TosToMy mpaBmomonmoOHee CINTETH BCH 3Ty QUIOPY IePeOTJOXEHHO.
KorrsomepaTH, HOACTUJNaMUliEe UEeCKYA, UMeHT ABHO HeueTBePTUIHHI 00—
JUK ¥, BepOosiTHee BCer'O, 3aJeTanT B PUle IVEHOE — JSIHEKOBOLO OT-
TOpReHIla, YTO ®e KacaeTcs OeJHX IUATOMOBHX aJeBpUTOB, TO RX
BOBCe He MWOLIEHCBHit, a, CKopee BCero, 30LIEHOBHI BO3pacT IJOKasH-
BaeTCSA KOMIJIEKCOM IUaTOMOBO# ¢uicpH. Ilo ompeneserim J.A.JoBrass,
B HeM OOMMHUDYET XapaKTepHasa Io3MHesoleHoBasa opMa Grunoviella
gemmata (Grune) VeN. U EIMHAYHO WM DPeNKO BCTPEIALTCA BUIH
Hemiaulus ambiquus Grun.; He.proteus Heib., Herossicus Pant.s Hepo-—
lymorphus var.frigida GrunA TakXe BepXHEMEJIOBHEe - IIaJIeOLIEHOBHE:
Melosira sulcata var. crenulata Grun., Pterotheca aculeifera
Grun, X Ap.

B o0H. 4 kpynHHii OTTOpPEEHEl] OeJHX IUATOMOBHX al:BDATOB o0pa-
3yeT OODHB HaJl GeYEBHMKOM BHCOTO OKOJO 16 M M IpOTIXREHHOCTHI
no 30-40 M. LicK aneBpUTOB, Pa3CUTHiI MHOTOUMCJICEHNMY TPELMHAMI
I MecTamu pas3ipolJeiiHHii, BMAT B TOJLY ATJHMCKUX IIECKOB BMECTE C
BMETARWMME €T'0 BATyHHHME Cy[VDTHKAMMA, [[03TOMy ONHEM GOKOM (HEK-
HmM [0 TedeHHH 00u) OTTODXEHel JEeRUT iia IlecKax II0 KpyTonafanlie—
My, HEPOBHOMy KOHTaKTy, & C APYyroro— OGBOJAKHBAETCSH HV3ANMCKOI
MOpeHOif, ATJHMCKME NEeCKM MeCTaMd NOBOJIBHO CHUJBHO NeflOpMRPOBAM ;
CJIONCTOCTH B HUX HapylieHa, CMATa, coOpaHa B CKJI&INKM, HHOI'ZA pa-
30pBaHa MHKpPOCOpocamMu,

B oGHameHUAX BepXHeil (mo Tevewmw OGM) YacTH Huzmvcxore fpa
KDOBJIA ATJHMCKEAX IECKOB IOMHMMAETCA N0 BHC®TH 40 M Han 06B1.
TlepexpuBanIas JeIEAKOBAS TOJNA OCHAKEHA ébpameﬂ'rapno I COCTOHT
13 HU3AMCKOj H OoJee MOJOIHX MODeH.




MapupyT mpoROiXeeTcd BHE3 IO $0M. ¥ HAKHETO Kpas HUIAMCROTO
gpa K ReMy OpgEwieHsercs 40-meTporad Teppaca. Oda QJOZEeHa IecKa-
ME, CYNOCAME B ajJeBDHTAMX ¢ Jmu30H# Topde., llom reppacoBeMi  Ga-
3AJBHHIE PAfeYddXayvy, [ DJOKOJe oOMagaercd Toima (25-27 m) ropu-
30HTAJNBHO CJOMCTHX TNLH & AJERPETOE C IPOCIHOAME 1eCKOB, KOTODYR
T.M.JasykoB (1970) RaTmpoBei KA3AHUEBCKI:Y (DECC-BODMCKEM) BDa-'
Meper. Tepwc/RMAHECUEHTHEHY BOSPHCT OGpasia AJIEBPATOB C BHGOTH
8,5 w may CJsp okaszaycs Daamem 200+45 tuc. ger. K coxarenmm,
TOYHOE CTDATEIrpa@uIecKoe COOTHOWEHHe STEX NOPOX C MOpeHaMy Ha-
SSMCKOI'0 Apa H3-8a OTCYTCTBUA OCHsXenl# ocTaeTcHd NOKA HEACHHM..

llanee BE®2 Do OGH, OT 3EMOBBS ANEUNMHCKOrO KO yoisd D.  Jam—
CKOL, B 0epelOBHX GOPHBAX OJHARAMTCS OJHIOHEHCBHE NOPCIH, IpH--
KDHTHe MODeHaME. Mecramu © Te, E Apyr¥e XACJouxpoBarH. Tak, mo-
BOJIHO KDYUHAS IJIAIAONACJIOKAUZZ HadmenaeTcd B palloHe 875-~-ro
(mo smommm p. 06m). QJATQHEroBHe TODONH 3heCh PasCHTH Ha OJOKH,
co0pasH B CRI&NIKY M MepeMelieHH IO HalpAraM., B CHJIBHO HaDyleHHOM
3aJIeTaEAE HAXONUTCA ¥ IepeKpHBawWasd JeJRERORAg Toua. OEa coc-
TOMT U3 IBYX GJIOKOB MODEHMH, MEXNy KOTODHMH SaRATH CHALHO Iepe-
MATHE TeCKHM. B HEX E B MCDEH® COZEDEATCA GOJBNME ¥ MRIHE OTTOD-—
ZEeHOH ONOKOBMIMNE I'IFH, NHATOMETOB E KOHTJIOMEDATOB.

Xanananrcras "ropa’.
llpasuil Geper Odu, mporws mpr Xaxa-IllaBTH, B 3,5-4,9 1M
H4Xe yCcThA p. llaram-lras.

B cepmu #3 cemME GeperoBHX OODHBOB, BCKDHBaUJHX CTpOEHHE KO-
DEHBOTD CKJOHA bHeJOTOPCKO# BOBBHIIEHHOCTH, OCHAEAETCA JENHAROBAA
TOJA , COCTOAMAA M3 TPEX MOPEH H MeXMODEeHHHX CIOeB, MeCTaM® IVIi-
OEOJMCJIONXPOBAHHNX. B BepXHelt JacTE TOINM BHEEJNAETCA THIMIHAL
XaNANAHTCRAsi, "YepEaI" MopeHa (pHc. 4).

OcMoTp UeJecoo6pa3HO HavaTh C OCH. 3, B KOTOPDOM OT GPOBKH,
BHCCTOH OKOJO 46 M Hay (0BD,OoCHARADTCH:

Moma. B M
llayRa NOKDPOBEAHX CYIJMHROB, .
I. Cymoutm ¥ CylleCH JE6CCOBHIHHe, NajeBo-GypHe,
NHJeBaTHE, LODHCTHE, alaJOTHYHHE ONECAEEHM B Ilpe-
IHIyIMX pa3pesax. B AExHeRl gacTy DAYKE MecTamu
OPOCJIEEMBGRTCH TDOCIOH MeCKOB ¢ I'paB¥eM B I'ajb-
KOM ovounveocacssoncoccacsoasssscooacassasssss OF 310 D
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Mome. B M
2. CyT/MHKA TeMHO-Cepye H 9YepHHe, TJIAHECTHE K 00—
Jee IecYaHye, C MeJKOKOMKoeaTcl, meGeHdaTol OT—
IEJBHOCTHD, C GEeCHOPAHOYHO PACCEesSHHEMA TpaBHeM,
rajJbKGH, H3pefKa BANYHaME H3IESDESHEHX ¥ Meramop-
dudeckux nopon (racépe, RHEODPHTH, NODIHUDHETH , DS INKHE-
HHe CJaHIH, THefick ¥ T.I.), A TAKRe apPLALWATOL,
NIeCYaBEMKGB, KBApOA, CIOK. B CyIMMHKaxX HalJamIaeTCAa
CKOIJIEHAE Da3HOBE/MREX E DPa3HOOPHMEHTHDOBAHEWX GJIO-
KOB [JIEOT€HOBEX 4EePHHX, OJEeCTSNAX, 32TMIICOBAHHHX
e, [locuelHMe HEPEeIKG CUIBLHO l{e3kHTRTPEDOBASH
1 IepeMellakx C MOPEHEHM MaTepuanoM. [pyrEe OTTOp-
ReHIH MMENT GoJiee DPe3KO OYCPUEHEHE TPAHMIH, HO
BCErjJa DPas3CUTH TDENRHAMA C 3aTAEKAME 10 EAM BaIyH-
HHX CYTJIEHKOB ® HOICTHJANMmMX TeckoB. OTTODXeRIH
TJMH 4YacTO GPEeKYMPOBAHH M HeCyT NIPH3RaKK pa3laBiE-
BaH#d, a B [IECKaX OTMEYANTCA TEKCTYPH BHEMMAHN,
IIACTHYSCKMX TeucHMIl, a Takke BCeBOSMOXHHE Xedop-
M2TAE CJIOMCTOCTH. [lomomps MOpeMH HEPOBHAA wasone- I6-21

Qgew MEXMODEHHEAHA LadKa.

3. Iepecaampanumeca necku u cynec: (0,2-0,6 m).

[leckm cepHe, KSaplieBHe, MSJKO3EDHHACTHE, C 'TOHROIf
TOPHU30HTAJbHO-BOJERCTOR CJIORCTOCTHR. Cymecu Xei-
TO-0ypHE, [I€CYaHUCTHE, TOHKOCJIOHCTHE, MHOLNA OHe—

JIe3HeHH BIOJIb KOHTAXTA C NECKAME eo.eeccscesecese 4,7=0,0
4, TOpH30HTAJbHO MepecjauBabmUecs IJIAMH, CYIech

un necku (ot 0,05 mo 0,3 m). TymMHH aJeBpHTHCTHE,
CBeTJIC-0ypHEe ¥ CepHEe, OTHSJbEHMii JIGHTAMA KOpUI—

HeBHe. CynecH cBeTJO-CepHE, TecdaHHe. IIeCKM cepHe

u 0ypoBaTo-Cepwe, TOHKO3EPHECTHE, IVIRHACTHe. K oc-
HOBaHMO CJIOA IeCYaHHe MPOCJOH NCCTEeNeRHC KCYe3anT

U HaOJHIAeTCsA Nepexol B TOHKOTODUBOHTAIAHO CJIOHGC-

THE CBeTJO-CypPHe IJfdH. [io HAM OHJI& HOLyIeHa Tepwo-
JIOMUHECLIEHTHHM MeTOmoM nara B 240+51 THC. JeT.

KpoBnA 1 NOZOWBA CJOA YETKAE, PEBKHE suseseessssesd,I=6,0
5. [lecku cepHe, KBapIleBHE, MEJKO3E€DHHCTHE C-IpOC~

JoAMM GypPHX TOHKOCJOHCTHX cymece#f. K momouwse cy-
necuamxe npocaor (N,05-0,I M) mcuesamr. Ileckm cra-

31



Mown. B M
HOBATCSA CpelHe— KPYNKO3€PEUCTHME, I'DABEJHMCTHMY,
C XDYNHO}# T'OPM3OHTAJLHO# M KOCOJ CJIOMCTOCTER ... Io 5
6. TaJeuyHEKN B CepOM pasHO3epHUCTOM necke. 00Jo-—
MOYHHI MaTepuaJ Pa3HOOKATAHHHN, UpeoCaasanT U3—
BepXEHHHE IIOPOIH, MHCIO (ypOBATO-KEJTHX NeCYaHH-
KOB, aJIEBDUTCB I CYIJIMHUCTHX OKaTHueli, BEpPOATHO,
U3 ToICTmIanlle#t MOpeHH. Hadimomaerca TOpPUIOHTAJLHAS
i KOCaf CJCHCTOCTE 3a CYeT NepecJauBaHiA KDYTHOM
TabKE C TDAaBMiHMM # DRBHO3EDHVCTHM NECKOM, a
TaKAE€ IIOJIOCYATOI'0 OReJe3HSHUA. [I0BEDXHOCTH NMONCTH—
Jlapliei# MOPEHH MHTEHCHBHO DABMHTA .sceccsacccocsoe I,5

HusaAMcKadA MOpeHa

7. CyrymHKM OypoBaTC-~CepHe, OypHE M CepHe, Ilecua-—

HHe, I'Dy60 OVTCOPTMPOBaHHHE, ¢ OCKOJIbYaTO-KOMKOBA-—

TOjf OTIHEJBHOCTB, C OECIOpPAINOYHO DACCESHHHMHM I'Da-

BUEM, TaJbKOji ¥ BAJyHaMH, JEATOJOTUMYECKN aHAJOTMYHH
CIMCaHHHM B Eu3aMckux ¥ KopMyXRMXaHTCKUX paspesax .. 8-22

OnucaHrHii paspes3 ABIAETCA H&HOOJee NOJHHM, XOTA B HEM OTCyT-—
CTBYET KapHMKapCKas MODeHa UM HMRHAA MEXMODEHHas O3epHafd [auka,
HalJwnaniuecs B IDYyT'MX COHAXEHWAX: OCTAHUH "pHReEH" MOpDEHH COX—
padminck B OGH. I © 5, a ocamky 036pHOji MaYKM — IOBEPX HU3AM-
CKOjf MOPEHH B OGH. 2.

B oG6H. 5 "pHxme" KapHMKADCKUE CYileCH BJOXEHH IO NPUTEPTOMY,
HaKJIOHHOMy ¥ HEDOBHOMY KOHTAKTy B TOJUy HU3AMCKHX BATyBHHX Cy-—
rauEkoB (cM. pue. 4). MeHee fCHHM mpencTaBiieTCAd MX COOTHOUIGHUE
C IecyaHOii MeXMODeHHO# Tosmeii (0a. 3-6) M3-3a OCHIeil, 3aKpHBal-
WAX NPUKOHTAKTHYD 30HY. Bo3MOXHO, 4TO "pHXasa" MOpeHa HalBUHyTa
Taxke U HA IeCKNM U 7MMeeT C HVMHE DJLIIONMHAMMYECKAX KOHTAKT; Ol—
HAKO HeJb3fA NOJHOCTHO UCKJNUMTH K $alURaNbHEX [EPEXOIOB MERIY
HUMHI. 3j1eCh HEOGXOIZMH -NONOJNHWTEeJbHHe DPaCoTH. TeM He MeHee, B
OCHAXEHMM BUIHO, TTO NCTaliell KADHMKaPCKWX JEeNHEAKOBHX Cymeceir B
11eJJOM TIePEeKPHT IleCKamu, X 3TO -TaeT OCHOBaHMe B COBOKYIHOCTH C
Iatoit B 240+5I THC. JeT OTHeCTH MX K CpeIHeii MERMODeHHOi Nadke.

CpenHsas MeXMODEHHas Ilauka, XOpOWO IpocMaTpuBaeMas B OGH.2-5,
CJIOREeHA NPEeAMYlleCTBEHHO O3€DHHMHM OTJOREHWAMH: IOPU3OHTAJIBHO
CJIOMCTHMM NecKams ¥ TymHamu (I4-I7 M) C rajleunEKamy B OCHOBaHWHM.
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OGsoMOUHHE MATeDHaS HEPEMHT U3 HOLCTIIADIX MOPeH I 9acTO BRI
JaeT OKATHIIR MOPEHRKY CYTJPMHKOB., B OCH. O NAauKa CHOXEHA LeuisiOM
DA3HO3EDHACTHME I[leCKaMd C JIAH3aMB I'paBhd, [0 LUPOCTUDAHED B C'1o—
POHY OGH. 2 HeCKE DACRIHAUBADTCH OpocaozMm (3-6 M) CepHX CJIoHC -
THX T MH., B 00%. 2 I'JIEHH JIeXaT iOYTE HA TaJeYHHEKAX, OTHBJAACE
or uEx 0.,3-0,5 M csoeM PABHOBSPHECTHX NEeCKUB. B o0B. 3 OHm Hec-
KGJBKO TOZEEMADTCA BBEPX OC Paspe3y MEeXMODEHHOT LATKW X BNIIM —
HARADTCA B OCH. 2, I'le C PasMHBOM JOEATCH Ha O3epkHe IJIARH HMF-~
Heil MeXMOpeHHO# MavYiw,

HixHAR MeEMOpeHRaR Nadxa (oGH. 2) nmpeficTaBieHa 10-IS MeTpo —
Bo#t ToJmicit PHTMEYEO ZJIOMCTHX X JIERTOUHHX INUH, OCJEKAmSEX 1o
HSKJOHHO# TOBSDXHOCTE BHCTYN HESAMCKON MODEeHH. HOHTSKT MERIY
HEMA JeTHW} ¥ HePoDHui, CHuMRaeTcA ycTymimkemy c¢ 20 mo 7-8 M Hajm
ype3oMm Q0F. Kek @ B XKODMyEWMXAHTCKOM SIpYy; 8TH COBEDWEHHO ARAJO-
TAYHHE OCANKHM MMEDT O3apHO-JIENHYKOBOE L IPUIENHEKOBOE IIPOUCXOR-
IeH¥e K, BEPOSATHO, OTHOCATCA I MO3EHE- ¥ IOCHECHU3ANCKOMY BpeMe-
HU.

llomowpa HW3AMCKO# MOpemi, OCHaXamilelicd B OeperoBEX OCDHEAX,
norpyxaetrcA non ype3 Ocu. CrRoaxurEe, DpPoOyDeHHasa Ha CedeBHHAKE
IpPOTHB DT Xana-llauTH, mpowsia S0-MeTpPoRYD BasvHayh ToJmny 40 M
cyrsmExoB K IC M meckoB) & He BHuia U3 Hee (Jasyroz, I970, crp.
I0I). K cozajseHEm, GoJiee TOWHAS IPHBABKA JCTHS CICBAKAHY HEM3—
BeCTHa. BCaw OHa SHJia 3alefa OKOJIO OCH. 5, TO Brokie POPOATHO
BCKPHJIA TOJIGYy, COCTCAUYNH M3 KaphAMKApCKROf M HU3ANMCKOH iiOpeH.

Bosnpwoft uuTEpEC ITPENCTABAAKNT LIANMOIUCIORALAY XaJaleETCKol
"POPH", B OCOGEHHOCTE B 0CGH. 1. B HAX y9acTayRT OLJIORSHEUA CpEI--
Helt MEEMCPEHHOli nmeqky, "pHEAA" KapHMKADCKAas MODEHA H HEUSHMCKas
MOp2Ha, TOT7a KAK depPHHe XAJANAHTCKEEe SAIYHEHE GYTJMHKE C OTTOD~
REHLaM¥ DaJICOTeHOBHX THICOHOCHHX TJUIMH ALE IAcWeo0paznc OIePeXph-
BanT NePopMEPCBALEYD TONMY LCM. DHC, 4).

Jucnoranzy, Hadmpoaevse B paspese OGH. 1, ABAAKLTCA LOCT&TOU-
HO CJIORHEM OGpa3oBaHMeM. B HiRHei: (IO TedeH#E® O0H) éug'rn GOYG~
KEHESA IIOJ 9YepHOM MOpeHOH JIeRdT CuJbhO IedopMpoBarHAA ToJmA
meckoB {mo 30 M), cMATag E U3CKIMHANLEHE EDYMHHE M MEJKAE CHIAM~
KW, BOBMCHHO, PasoDBaHHLe CepHell MeJKUX HAIBHTOB,

Tleck# mOACTWIADTCA IVIMHACTO¥ ToJmeii (C BRIMMOHK MOWHOCTBN U0
I2-I5 u), cocTodme} W3 GJOKOB, CIDYEEHHHX H HANBRHYTuX IPYT Ka
Hpyra B fopMe aAHTHIUMAHATM, B ANDPE KOTOPOH# HAXONHTCA I.Hfa BalyH-
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HHX CYIJIMHKOB. Kak camy@ GnOKM, Tak M CJOMCTOCTH B HMX Da3HOODH-
eHTHWpOBaHH. Ha oxHOM KDHJEe OHM IOTpyXabTcs Ha CB - 170-172° nox
yraom B 25-26°, a sa xpyrom Ha C3 - 295-300° mox yruom mo 65-70°
{cM, puc. 4).

B meHTpasbHO# YacTH OCH. I HM3AMCKAA M KADHMKADCKAS MODEHH,
JeRguMe LPYT Ha IpyTe IO HeACHOMY, NPUTEPTOMy KOHTaKTy, odpasy-
BT KPYTOCKJOHHMII ocTaHel, BHCOTOH mo 36 M Hanm OCwpk. C onﬂoﬁ
CTOPOHH Ha HErO BODHTHI{ HAIBUHYTa ONMCAHHAA BHmE IeCUaHas ToJua,
a C IpyToit - HaéImuantCA CMATHS INEeCKHM ¥ pa3fpolJieHHad Ha Uewyu
"prxaa” MopeHa. 'CUeBMiHO, MOD&HHHiIl OCTaHell BHIOJHAJ QNHOBPEMEHHO
pOJb ¥ ymopa,® TapaHa {(cm. puc. 4).

Cxyanmza BOJIOUEHHMS paclnoyaraeTcs HEeNOCPEeICTBEHHG B IPUKOHTAKT—
HO#f 30He MOX XaJjlallaHTCKOll MOpeHOo#. CHAa MMeeT BHI yJIMTKOOOpPa3HO-
3aKpyueHHO}l cnkpas, cocToAulell M3 UYepeIyDUMXCA UEPHHX,  TEeMHO—
CepuX ¥ CBETJO-CEPHX IPOCJOEB TJIMH, CYIMMHKOB M NECKOB C §ecno-
PSIOYHO PA3CPOCAHAWM B HMX I'DaBUEM, IaJbKOif ¥ ENUHMIHHMA BaTYV-
Hamu, Ilo Qopme sTa CKiIAIXa HANIOMMHAET TaKKe NPWILUMCHYTHA BJIMI~
COMTAJNbHHI map ¢ IuameTpoMm (IO NMOTITH BEePTHMKAJBHON CTeHKe) Io
I0-I2 M. BepoATHO, ®TOT "wap", CBOErO poIa TMI'aHTCKUiA KaTyH,00-
pa30Bajcad OPH CKOJBXEHMH JbIA IO JOZY 3a CUeT. TaK Has3HBaeMoii
"MONBRENO#" MODEeEH, HaXOIUBLEKCA B TOJmME JbIa B INACTUYHO-BA3 —
KOM COCTUSHHM. Haawnaemas B CTeHKe OoCHAXeHMS CKJanKa MelicTBU~
'PEJIBHO OJIE3KO HANOMMHAEeT KaTOK, Ha KOTODOM JEEUT IOCKa — IIacT
YEePHO## MODEHH .

JmCONHTHO, YTC "MODEHHHH KaTyH" CO BGEX CTODOH OKDYEEH Iec-
KaMA, ¥KaK OH NOTPYVEEH B HUX,¥ OHY, B CBOD OYepenb, KOHIIEHTDH-
YeCK¥ 2aKpyueHk BOKPYyT Hero. (JenoBaTeNbHO, JEeTHUK SBHO IBUIAJ-
Csl 110 M2EMODEHHOR IecYaHoi ToJjme.

[IperMedaTeJbHO A COOTHOUEHMe C "pHxeil" KapHMKApCKOif MODEHOi.

C omuoit {seBoit) cropoud (cM. puc. 4) ABHO NePOPMUDOBAHHHEA  MO-
DEeRHRIf 0K HamaHHYyT ®a "MOpEeHHHH KaTyhH", a 3a HEM, T.e. C Ipa-
BOjf CTODOHH — MODEHHHE HOPOCTOV OK&3HBAWTCA CaMd CMATHMHM, pPe3KO

M3OLHYTHMH ¥ JIOCTABJIEHHHMM IIOYTH Ha TOJIOBY. 3meCh KpyTolajamiue
CJIOM XapPHMKADCKHX BaJ(YHHHX CyNecell C IPOCJOAMHE IECKOB De3KO He—
COI'JIACHO Cpe3anTcA XaJanaHdTCKolf depHoit MopeHoit. Yepe3z 30-50 M

BIONS CTEHKH OGHAaXeHUA FaJeHde Ha3BaHHHX CJO0eB OHCTDO yMeHhiia—

€TCA ¥ BHIIOJAXMBAETCH, KOHTAKT MEXIY MOPEHAaMM CTAaHOBUTCA  COI-
JIaCHEM ¥ Jaxe He Bcerja HOCTaTOYHO DEe3KAM.

" "
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Or XaymamagTcKo#f "IOpH" MapupyT OpOIOJizaeTcsa BBepx mo OCH.
MuHys y®e NOCelLleEHNEe pas3pe3H, HKCKYPCHA OCMOTDUT. Tark Ha3HWBae —
MHE MaJloaT/MMCKWe NUCJIOKALNH,

MaJIOGTJHMCKITE MMCJIOKSIINN
llpaBuit Geper OCm, paitoH mep. Mampi ATaum u 3apedHas,

Ha OpoTsAiReHMM IPHEMEPHO 9 KM B OePel'OBHX OCPHBaX OCHABADTCA
IVCJIO@POBAHHHE CJIMTOLIEHOBHE, MMOLIEHOBHe (aTJuMCEas, HOBOMHUXAfi-~
JIOBCKadg M, BO3MOXHO, aCDOCHMOBCKASl CBATH) ¥ MeCTaMy HURHEOJUTO-
LIeHOBHe—-BePXHEes0leHOBHe (UeradCKas CBHTA) HOPOIH, XOTODHE Besn-
KOJIEMHO ITPOCMATPMBABTCA ¢ GopTa TEmJIoXOma.

llepBHE OTHOCHTENBHO MNOJIOTME ITUCJIOKAUUX B @OpME CKJIANOK U MO-
HOXJIMHAJIEe# CeBepo—-BOCTOYHOI'O IIPOCTUDAHMSA, CJO%EHHHE NepecJanBa-~
pueiica Toje# OeJHX KBaplLEeBHX HEeCKOB M CepoBATO-OYyPHX I'JI%H, Ha-
GIpIAnTCA yXe Ha pPacCTOAHMM OKoJo I kM HEXe mo O6m or mep., S3a-
peqHoit, Ciom, oSpasynmZe MCHOKMMHANL, HamamwT ION yraom oT 8-I0
1o 40°. 3aTem mIeT mosoca MHTEHCHBHKX HapylieHU#, B ROTODHE B0B-—
JIeYeHH TEeMHO—~CeDHe ¥ CBeTJIO-CypHe TJIMHH M GJIEBDUTH C UEpPHHMA
IPOCJOSVE JIMI'HMTOB M ReJITO-CeJHME — KBapUeBHX HeckoB. IIOpoIH
CoGpaHH B Dpe3KHMe KpPyTHe M30THYTHe CKJIANKK, BALAMO, MeCTaMd pa-
30pBaHHHE HalIBMramu. [[poCTHpaHMe CJOEB 3HeCh TaxKe CeRepO-BOC—
rounoe. lJaree, elle GaMEe K LepeBHe, B BHCOKOM (IO 56-80 M) G-
DHBe HaO/mIAeTCs WHPOHAA CHEKJIMHAJE CeEepDO—BOCTOYHOT'O MPOGTHD:E-
HHS, CJOXeHHas Tosueit (mo 80 M) Ge/HX HECKOB ¥ GypPOBATO~CEDHX.
TJIBH ¥ aJeBDUTOB. IlaJleHMe CJIOEB HAa KPHJLSYL OT 6-8 JOo 25-26°.
Y BepXHero Kpag 3TOT'0 OCHAXEHMsS NPOCJOM CeJHX NEeCKOB MecTamu
HaKJOHEHH NaXe IO yIJIOM 560. 9TH ImMCJOKalUK Cpe3anTCs Teppaca-—
M, 3aHMMAMIIMM CKJIOH KOpeHHOro Gepera, o6palleRHOT'C I¢ IOJHHE D.
Mamuit ATyEM. B ycrhe arToro mpuroka OCM Ha IR2-I4-meTpoRroil Teppace
HaXoOWTCA Iep. 3apegHad.

llocye mepepHBa IUCJOKZUMM HAUMHADTGA BHOBL OKOJO Iep. Mamit
ATJHM B TpOCHERMBaDTCA BBEPX IO BpaBouy Oepery Oéﬁ\aa 6,5-7 xwm,
BHE3AIHO 3aKaHYUBAafAChH B yCThe Ge3HMAHHOTO pyubd. llasee oJurone-
HOBHE (aTJHMCKAs ¥ HOBOMEYAHIOBCKAS CBHTH) M, BO3MOXHO, MHOIE -
HOBHE (a0pOCMMOBCKas CBMTa) MOPONH 3aJeramT I'OPU3OHTAJBHC ,TOTIS
Kak B MOJIOCE JNMCJOKalMii OHM 06pal3ynT aHTHKJIFHAJLEHE H CRHKJIHHA-
JbHHE CKJIAIKH, OCJIOXHeHHWe MeJkoii rofpmpoBKo# B paspuBamm. Oxe-
JIO yNOMAHyTO# LEPEBHE X y BIO-BOCTOYHOTO OKOHYZWAA IMCJIOKALMH
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HAGIOIADTCA BHYOHH UEeraHCKWY IJYE, TO B BNH& Y3KEX, H30KIMHAIb-
FuX CRIAQTOX, ONDOKAHYTHX & BOCTOYHOM H CEeBePO~BOCTOYHOM HampaB~
JIEHEE, TO MAPPOKNX AHT/AKINRANBLHHE CKJIANCK C lialleHMeM CJOeB k2
KDHJABAX B DIO-3aAJHOM I CeBepPO-EOCTUYHOM HalparieHmsX.

KowTaXTH MeXZy deraHCHO#A, aTJEMCKOHE, AOROMAXAHJIOBCKOX M al-
POCEMOBCROE (?) CBHTAME HODMAJBHO~CEINEMEHTALNOBHEE, CJeNOBATEIb—~
HC, OHW IOLnepraj@ch LUCAORAINHE OXHOBPEMEHHO. BmecTe C Tem, IO -
IAUENM CYDeHH:, nmwoxmpoaam:;c% NOPOJ PacHpOCTpaHsieTCs Ha Iy-
GuEY He doJee " 200-300 M. SaJerapmpe Huxe “TIODOMM 30mEia COBeplleH-
HO He ne@o;mxpoaam. 9TO CBi#IETEJHCTBYST O TOM, UTO FUCJIOKALHMY
OJT'OLEHOEHX IODOL OCYCGJIOBJIEHH 3K3OTeHHNMM, TOYHEee JETHUROBHME
rpwamEaME (J®, Kpapuewso, I959), TeM GoJee, YTO OHM NSDERDHTH
MOpeRo#, o0pa3ybmel HepABHOMEDSuid IO MOMEOCTH M MecTaMl 5:230D-
BasRH NOKPOB.

w AL

B 5 kv BHwe mep. Moyl ATimM Ha ipamray Geperry 06 HaXOMETCH
ofraxemEme caMolt sHCOKO# Ba Bexoroppe 90-I10-merTpoBoit (IC5-I25 M
HAN ypOEHeM MopA) Hamuo#Mento# TeppacH. Dv0 oGHaXeHAE TDYIHO
IOCTYyOHO AJAf (:GMOTDA M, BEPOSTHC, DOCemaThcs He OymeT. YIOOMMHa-
Hie O HeM HiTeD&CHO © CBABM C TeM, YTO OCajiKA TeppacH B 3TOM
paspese IoRNepraiuch NOCTAaTOYHO NETAJHHOMY M8/MHOJOTHUECKOMY
ESYUNNINE M JETMPOBaR: TePMOJIMHAHECIERTHHM MeTOIOM,

Teppaca imeeT BuCokuk 75-80--MeTDOBHI IOKOJL, ROTODHE CIOXEH
FESIOUMPABREINME «JIMPOTIEHORHMM TIOPONaMi, XODOWO HAGITIasMHMH C
dopra TelIoXOoma. Hepossiad MOBePXHOCTDH HNOCHeNERX npurpuTa 10-20-
METTUBOH% mo.mneﬁ Xan2naETcKoi {7) MOper:E, IOBepX KOTOLO# ¢ pasv~
BOM JeEAT TeppacoBHE OC2AKE, OHM IpelcTaBienH [0-I2-MeTpOBOif
0auX0if MPEeMMyMeCTBeHHO I'ODM30HTAJBHO CECKCGTHX CEDHX MEJIKO32p--
HECTHX IECKOB C IIPOCJOSMA M JEHSaMy CepoBaTo-CyPHX cyneceit z
NecY4aHux rard. OOEH K8 3THY IpocioeB JavAporad B 70+I1 THC.JerT.
C NOPeDXHOCTH Teppaca i(PHKPHTA Hauxkoifi (OO 7 M) LOKDOBHHX JECCC--
BUIHHX CYTVIAHKGCS,

Ll [

HJasice o XOOy MapupyTa SIJIOTH EO YCThA HapWMXaPCHOIO copa
BROJb Hparore Gepera OOM THAYTCHK HOUTE HENDEPHBHO BHCOKUE (IO
8090 M) OCHaXeHRS. OiRICISH~MUEOLEEOBHX Iopon. OHM 3ajeranT
DPaKT#I4CKE TOPEEOHTAIPHO, TDHKDHTH [OKDOBYHMY JIECCOBHIHHMA U
BaJyHH:{ME CYIUHRAMA (MOpeHa).



Hapumxapcrni gp.
IlpaBuit Geper O6m, B 2-3 KM HUEe yCThA KapuMrapcKoro copa.

Paspes ommcaH B Jmreparype (MapTwHOB, HukmTmH, 1964; Apxumos,
MarBeeBa, I1964; 3axapoB, I970) ¥ WMDOKO M3BECTEH CBOMMHM IIOT'De~
CeHHupH TopfIEMKamE. IlocsenHEe IMPHYPOYEHH K NAaYKaM QJLIBMBUAAJBHHX,
YacTHYHO, O3EDHHX OTJOXEHWii, 3ajeralmuX-Ha BHCOKOM LioroJe (30—
40 M zan OGBD) IOBEPX MOPEH M BepXHEOAMTOIEeHOBHX—MEOLEHOBHX (HO-
BOMUXAMIOBCKAA M aGpOCMMOBCKAsA CBHUTH) IODPOM. [I0OBEPXHOCTH IOCJIEI—
HMX De3KO HepoBHas, MecTam# IedopMAPOBAHHAS., B YeTBEPTHUHHX
cnosiX QHKCHDYDTCS HapYWeHMsa Tula TJAAIAOIACJIOKAIMMA HDi, BO3MOXHO,
IpeBHENX omoJusHe# (puc. 5). 0.0.3awapoB (I970) Bumems mOrpedeH-
HHe TOp{HMKA M BMemawnue UX OTJOXEHES B TaK Ha3HBaeMy® AJICH-
HUHCKYD TOJIy Ka3aHIEBCKOTO (PUCC-BDDMCKOTO) BO3pacTa.

B HeHapymeHHOM 3ajeraHEM Ha3BAHHHE OTJOXEHHs ONACaHH B OGH.
3, Tme oT OPOBKH ,BHCOTO# OoxroJO0 50 M Ham OGpw,” HOn S-6-MeTLOBOH
Havkoif DOKPOBHHX JIECCOBHMIHHX CYTVIMHKOB OGHAZADTCA:

R Momu. B M

I. Tleck® cepHe, KBapleBHE, MeJHXO3EDHECTHE, T'OPH30H—

TaubH0 B KOCOCJIORCTHE, C HeGOJBIMAMM JIMH3aMHA XKEJITO—

OypHX cyneceil, B OCHOBaHWE CJIOA BCTPEYaAWTCA JAH3H

TpaBAA H MeJIKOJ TaJbKR KPADLA, KPEMHACTHX M IPYyTHX

TEMHOIBETHHX IIODOL eeececesosasscssssconssscosocses 4-4,5

2. Cyadecu cBeTJO-CYpHE, IJOTHHE, HECJIONCTHE, MeJ-—

KOKOKKGBATHO ., C IIATHAMA XM DA3BOIAME I'yMYCaA .ecess 2,8-3

3. ANeBpUTH, CyIecH CBeTJO-KODEYHEBHe X OypHEe, CNO-

HCTHe 3a CYeT IPOCJOEYKOB KOpUUHeBO IvmHH (I-3 cm)

u TopdaHOo-rsmHECTOr0 MaTtepuaia (0,5-I,5 cM)....... or O,

4. Topp TeMRO-KODHUHEBHH, YILIOTHEHRH{, CJIOMCTHI, B g

BeDXHell YacTH CJOA C TOEKEMA (OT HECKOJBHIXMM IO

I cM) DpomnacTzaME cymecedi, C MEJKEME ¥ KDYIBHMA

IDeBeCHHMM OCTaTKanH. llepBHe DammoOyTJepPOIHHE IAaTH

Gt A ropda 39550+I800 Jser (CO AH-690) m mis

IpeBeckH 39I00+I200 ser (CO AH-69I). OmHako mpo-

BepouHHe ompeneseEMa 1978 r. maJuu ¥ 1o Topdy ¥ IO

IpeBecHHe Bo3pacT Goaee 40 0CO et (CO’AH-IR42,

A R S Ot O A B E060E0 50 B 6 E6EEEEEA00R8030 6 6 & mo 0,65

5, TymrER TeMHO-CepHE C CHHFAM OTTEHKOM, YIJIOTHEHHHE,
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Momn. B M
IecyaHHe, C MEJKO-KOMKOBATO-ILIATYATOH OTHEJHLHOCTBN,
C NATHaMM X IOTeKaMd T'ymMyca y KpOBJH. K OCHOBaHMD
CJIOSL OIleCYaHWBANTCA IO Cyleceit ¥ comepxaT OecHOps-
IOYHO pas3CpOCaHHHi# T'paBUil, TAJBKY U BANYHH «eceee 5,5
6. IlleckM cepHe, KBapleBHE, MeJKO3€DHACTHE, C IpPOC—
JIOSMVA T'pasid ¥ MeJKO#f rasbK¥, TODU30OHTAJBHO M KOCO-—
caouctHe. IlomouBa pe3k0 HepPOBHas, (UKCHpOBaHHAas
JUH3aMA ¥ KapMAHAMM MEJKOT'O TaJieYHMKa C MHOT'0YMC-
JICHHHMU CYTJIMHUCTHMM OKAQTHLAMH; C PE3KEM Da3MaBOM
3aJIeralT Ha KAPHMKADCKOR MODEHE...ccocceoscssccoss 1,5

[lo THIYy CTPOEHUA M JUTOJOTO-PaliajbHOMYy COCTaBY ONNCAHHYD
IavKy OCaIKOB MOXHO OTHECTHM K aJLUIDBMD., B OCHOBaHEM IQUKM JiexXaT
DyCJIOBHEe MeCK! (Cia. 6), B KOTODHE BJOXEHH KDYNHHME JMH3AMHU CTa—
pruEHe (03epHHE?) TJIMHECTHE Ocalku ¢ TopdoM. ¥ HixHero (o Te —
geHmw O6M) Kpasg OGH. 3 IEeCK! 3alOJHADT LEeJMKOM BCD 3DO3MOHHYND
BIAQJMEY, BHPEe3aHHYD B KapHMKApPCKO#l MOpeHe, ¥ IeDEKDHBaNTCSA He-
NIOCPEICTBEHHO NOKDPOBHEMI JI€CCOBMIHHMA CYTJIMHKAMA.

B mauxe aJUmOBHANBHHX OTJOXEHUE (CJ. 2-6) BCTDEUEHH NUATOMO —
BHEe BOIODOCJM, CIIODH, IHJblIA ¥ CeMeHa 4YeTBePTHMYHHX pacTeHHil.
[[paKTHYECKE HEMHMHM OKa3aJHUCh JIAUL IeCKU cia. I. I'paBuit M raJbka
B ¥X OCHOBaHWM, BUIAMO, CBHUIETEJLCTBYDT O TOM, YTO OHE 060COG-—
JIeHH Da3MHBOM OT IOICTRJawimeil ampuaibHO# Hayku. Ha mepepHB
MOTYT yKa3HBAaTh M MHOT'OYMCJIEHHHE MeJKEEe KDUOTypSauuu (CMATAS
CJIOAKOB, Da3pHBHHE HADYWEHASA, KJMHOBEIHHE TEKCTYDH ¥ T.H.)B Cy-
NeCYaHO-CYTJIMHMCTHX CJOAX HOJ Heckamu. [[oaToMy mecku (Ci. I)mo-
TyT HEMeTh MHOI, CoJee MOJIOLOI BO3pacT U T'eHe3MC.

[lo mauusm J.A.JoBrasb, B cymecaX ¥ aseBpATax (ci. 2 B 3) 06—
HapyxeHO 75 BHLOB yMepPEHHO-TEIJIOJOGEBHX OEHTOCHHX ¥ IJIAHKTOHHHX
JIMaTOMOBHX BogmopocJeit. OCHOBEAS macca MUKPOPOCCHIME COCTOET H3
npencraBuTeseit ponoB Navicula, Pinnularia, Cymbella, Gomphonema,
Epithemiae Cpelll HEX OTMedYabTCA Kak TENJOJDGEBHE Popmu: Cymbella
ehrenbergii Kiitz., Amphora ovalis EKltz., Navicula oblonga ‘Kitz.,

Anomoeneis sphaerophora (KitZz.) Pfitz., Stauroneis phoenicenteron
Ehr., TaK X apKTo-0OpeajbHHe  Melosira italica (Ehr.) Kutz.,
Eunotia bigibba Kitz., E.robusta Ralfs, Achnanthes lanceolata var
elliptica Cl., A.laterostrata Hust., Pinnularia borealis Ehr,,
P.Lata (Breb.) We SmeX Ip. B cuoe Topda m DOICTWIADIEAX TJMHAX
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(cor. 5) BCTpedeHa OTHOCHTEJNBHO CemHas (Bcero 20 BUOB), HO CXOm-
Hasd accoumalysa I#aTOMOBHX BomopocJeii. Bech KOMIJIEKC B LieJIOM Xa-
DPaKTepeH IJA OYEeHb MEJKOBOIHOI'O osepa,nocfeneHHo 3apacTaBliero
doraTo#f pacTUTENLHOCTED.

[lasleokaproJoTuUecKne MUCCIeNOBaHMA, HEOTHOKPATHO IPOBOIMBUIIECH
B.[I.HMKATHHHM, NOKAa3ajHK, 4TO B Topde, B MOIACTHIADUMUX IJIHaX(cCi.
5) ¥ IepexpHBADUHAX ajeBpuTax (cia. 3) comepxaTCsa OCTATKM DPACTeHmi
UCKJNUATEJBHO COBPEMEHHHX CHGMPCKMX BHIOB. HamGosee GemHasa dio-
pa u3BJeUYeHa M3 ocankoB nom Topfom. OHa BKOUAET OCTATKM TUINY-
HO TaeXHHX (JMCTBEHHMIZ, €Jb, 0epe3a) IepeBbeB ® GOpeaJbHHX
KYCTaDHMKOB (MOXKEBEJbHEK, COSDHOMHHK, MAJMHA), UTO NO3BOJIAET
pecTaBp¥pOBaTh eJ0BO-JMCTBEHHNUHYD Taiir'y C yyacTueM GeJIOCTBOJb—
HOlt Oepe3H M TaeXHHX TpPaB C RIEMATOM WIA Besoropbs, GJM3KUM K
coBpeMeHHOMy. }3 Topda ¥ IOKpHBammMX aJeBpUTOB (cymeceii) mpomc-
XOmuT camas dorartad Qiopa, comepxamas HEKOTOPOe KOJMYECTBO CpaB-—
HUTEJBHO TENJOJROUBHX OopM, IpouspacTammux cejfuac B 3ananmHoil Cm-
OMpM, KaK IPaBHMJO, HECKOJBKO DXHee, dTO Isoetes echinospora Dur.,
Potomogeton obtusifolius Mart. et Koch., Najas marina R., Hydro-
charis morsusranae L., Nymphaea candida Presl., Fragaria viridis
Duche # HEKOTOPHE nIpyrHe. B.II.HMKUTHMH OTMEYaeT, UYTO COBPEMEHHHH
apeall PACIPOCTPAHEHUA STUX BANOB Or'DAHAYEH 58-59° c.m. CiemoBa-
TEeJBHO, CyIA IO McKomaeMoif uiope, MOXHO TOBODHTH O CMEULEHAM K
CeBePy COBDEMEHHHX JAHMIAPTHHX 30H Ha 3-4° u xamvare yyThs GoJiee
MATKOM, YeM CoBpeMeHHHii. Ha sTom ocHopaum® B.II.HuxutnH (MapTa-
HOB, HExkuTHH, I1964) cues BO3MOXHHM IATHPOBATH "KApPHMKApCKyD (uro-
PY" KA3AELEBCKMM MERIETHMKOBBEM (PHCC~BODM).

T.II.JleBEHO# cocTaBjieHa NOCTATOYHO NETalbHad CIOPOBO-IHJBIE -~
Bas OEATpaMMa, Ha KOTODO# OHa BHIeJMJa 5 NaJuHO30H (pHEC. 6),
CBelleHHHe B Tadauuy ke I.

OnTmdanbHEEe yCJIOBMA QUKCHDYDTCA TpeTheil NaJMHOBOHOH, IIPUXO-
IAmeiica B paspe3e, Kak ¥ II0 IAJEOKaPIOJOTMUECKMM NaHHHM, Ha
cioft Topfa. OmHAKO  INajeOKJMMATHUECKAs OLEHKa CIIOPOBO-IHJBLEBHX
CIEKTPOB CYLECTBEHHO OTJMYaeTcA OT maHHo# B.II.HuKMTMHEM @mo 'uc-
KOIaeMHi ceMeHaM u mouam (cM. Buue). Ilo muermp T.II.JleBMHOH, IO~
fIBJIEEME eJIOBHX JIeCOB B paiioHe KapuMKapcKoro copa NIpOM30WIO IIOT
BJMAHMEM OTHOCHTEJBHO TEIJIOr0 M BJAXHOI'O, HO HECKOJBKO GoJiee
TPOXJANHOTG KJIMMATA, YeM COBDEMEHHHIi. 9TOT BHBOX OCHOBaH Ha
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NaanHOB30HaAa

Ocagxm, cJaoi

I

I. Bepesu u 3JaK0B

llonepeMeBRHOE T'OCHONCTBO IHJIBIH
IpeBecHHX mopon (Gepesa) M TpaB
(3J1aKM ¥ DasHOTPAaBEBE) .
Bepe3oBoe penkoJecre.

II, 371aKOB M _pasHOTpPAaBBd.
T'oCcmoICTBO NMHJBLUH TPABTHACTHX

pacTenuft, OHJBIA KYCIapHHKOBHX
depe3 ¥ BeDPeCKOBHX. besyecHas
[ePUTJIUMAIEHA] PACTUTEIBHOCTE.

W, Ema, COCHH, JIMCTBEHHWIH 1
JepesH.

[IpeoGianaHye MHJIBLUH IPEBECHHX

IIOpOI ¥ CIOP . NAlOPOTHUKOB,

EJI0BO-COCHOBO-JIMCTBEHHNYHHE 1

Oepe30BHE DeXKOJIeChs.

I¥. B ¥ Gepesn
JlOMMHIDOBaHNE NHJBIH IPEBECHHX

IIOpOI.
BepesoBwe ¥ eJoBHe Jeca.

Y. 37aKOB_M_pasHOTPABBA.
TocrocTBO NHJBIH TDABAHACTHX
pacTeHuit (31aKu, PasHOTPasbd),
MHJBLA KYCTADHUKOBOA Oepe3H M
BEPECKOBHX.

BesJsecHas, NEpUTJIANMANBHAA
DaCTUTEJbHOCTE.

llecku cia. 6;
TUmHH, HREEAA 9aCTh CJI.O

TJMHH, BEPXHAA YacTkb CGl.D

Ty y xpoByE cCa. 5
Topd (ca. 4)
AneBput ci. 3

Cynmecu ca. 2

lleckn cu. I




IPENNONOKEHUM, YTO KJIMMATHIECKH# ONTAMYyM B 30HE  CPEIHETASKHHX
JIeCOB JOJEEH XapaKTepH30BaThCA UMPOKMM DACIPOCTDaHEHHAeM Kexpa,
MHJIBIA KOTOPOr'O IPaKTRYECKM OTCYTCTBYeT B CIEKTpaX TpeTheil ma-
JUHO3OHH, He BCTymas B OMCKyCCHI0, OTMETMM, 9TO CaM QKT IOTel-
JieHUs GeCCIOpeH, ¥ IO IePBHM DAJMOYTJIEPOIHHM OIpeleJeHKsaM TpPeThd
7 geTBepTad NaJMHO30HH MOIVIM OH COOTBETCTBOBATH BHYTDUBHDAHCKO-
My (BHYTDMBEDMCKOMY) NOTEILUIEHMPD. 3alpeleJbHHE NATH, IOJYJeHHHE
nosxe (cM. BHIeE), TeJNANT STO NPEINOJOXEHHE MeHee BEDOATHHM, XOTA
1 OCTaBIADT BOSMOXHOCTH OTHECTHM 3TOT TellJINit MHTepBaJ, B OCOCEH-
HOCTHE, B EHTepnperammm T.II.JleBMHO}, KO BpeMeHE Mermy 40 u 50
THC. JIeT. BuecTe C TeM, DaBHOBEDOATHHM IDeICTaBJAETCA U IDPeXHui
Ka3aHIeBCKU{l BO3pPACT DacCMATDYMBAEMHX OTJOXEHWi, JWGOIHTHO OTMe-
THUTh TaK®ke, 4TO BHe3allHOe,0e3 BCAKOI'O Ilepexona,loABJEHUE IepH -
TIAMMANBHOf PaCcTUTEeNBHOCTH IATO# 30HH CBUIETENLCTBYeT O IepPePH—
Be, 9TO OTMEYAEeTCA ! IO I'e0JIOTMUECKMM IaHHHM (cM. Bawe). OTchma
[IDSBOMEDHHM KAXETCA NPEHNOJIOXKEHME, UTO IIEeCKM CJ. I COOTBETCTBY-
DT XOJIONHOMY MHTEDBATY DAHHETO WJM MO3ITHE3HDPAHCKOTO (CapTaHCKO—
T0) BO3pacera.

[[pVHIAINAIBHO CXOLHHM fABJAETCA paspe3 B Oo0H. I, XOTA B HeM
OTCYTCTBY®NT IIECKM, QHAJOTH CJOA I ¥ DenyunpoBaHH CJ. & ¥ 3.Boa-
pact Topda mo c14 oxazanca Goxee 40 Tuc. zer.

O6upm I 3THX PaA3Pe30B ARILETCA HeCIOKOHOe, MUCJIOIMpPOBaH—
HOe 3aJieraHye NONCTUJAIMX MODEH, NMOKODMUXCS Ha DPEe3KO HePOBHOH
[OBEDPXHOCTH BEPXHEOJMIOIEHOBHX mOpon (cM. puc. 5). Ilocienuue B
OCH, I HeCyT cJjelH HapymeHmii, a IOKpHBapmas MODeHa Dpa3CUTa  Ha
OJIOKH, CHJIBHO KATAaKJasUpOBaHA, NPOCJIOEHA NAKeTamu ¥ WTOKAMA
IIeCKOB, 9acCTO CO CcJelamil BHIABIMBAHUA ¥ ILIACTUYECKHNX TedeHUi
TDyHTA.

B 0o6H. 2 1 3 [OCTATOYHO OTUYETJMBO BHIENADTCA KapHMKapCKad o
HU3AMCKadA MopeHH. (06a MOpDeHHHX IIIacTa odpasymT omo0ne aHTUKJIN-
HAJIBHOW CKTafKM, oOJeKad IOCTATOYHO BHCOKMH (20-23 M) BHCTYN
BEPXHEOJMI'ONEHOBHX IOPOX. Ha ero BepumHe CJOH xapumxapcxoﬁ MO-
DeHH Da30pBaH,E NOACTHJIAKLE HU3AMCKHE - BATYHHHE CYT/DAHKE IIOIHM—
MARTCA IO NONOMBH HOKPOBHO# J1€CCOBUIHOM NadkM.. MOWHOCTE MODEH
PE3KO M3MEHIMBAA, KOHTAKTH HEDOBHHE. %

[lprBelleHHHE MaHHHE HATAJKNBANT HA MHCJIBL, YTO TODD U BMellan--
Ie ero OTJIOKEHUA MOI'YT HAXOOUTHCA B OTTOpPEReHuax. Ha aTo, B oco-
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GEeHHOCTH, YKASHBAET HEHODMAaJbHOE MOJIOXEHme TOpfHOI'0 IacTa B OCH.
2. Cuoif s~006pasHO M30T'HYyT, Najasd ImOm YyIJIOM IO 70°, lIpm sTOM OH
ONyCKaeTCA OT IONOWBH MOKPOBHHX CYTVIMHKOB C BHCOTH 38-40 M 10
OTMeTKH 4-5 M Haf® OCbD, T'Ie BHOBBH NpHOCpeTaeT I'OPH30HTANBbHOE
sajyerangre. CymecTBEHHO OTMETHTH, YTO B TOpPe XOpOWO COXPAHMJIACH
NepBMYHas TOPM30HTANbHAA CJIOMCTOCTH, IIOBTOpADmAS BCe MSTHOH
niacra, HoaToMy B HamboJiee KpyTonamammeil 9JacTH OpoCJO#km Topda
HaKJOHEHH IOJ, TeM Xe yIJIOM B 70°, Orcoma caexmyeT, 4TO Iefopna-—
s TOPQWHOTO IJacTa NPOM30IUVIa B INOCTCEIMMEHTAlMORHHH Nephom.

Topd B ofmem COTJ1aCHO IHCJOLFMPOBAH C BMEMARIJIMA IOPOIaMy,TeM
He MeHee, AMEDTCS HEKOTODHE DasJjNuisg B 3ajleTaHny IePeKPHBABIWX
A OOACTHJapmuX cioeB. Tak, HoicTmiammue TOopd cBeTIO-EypHE B Gy-
poBaTO-XeJTHE YIJOTHEHHHE aJeBPATH C MAaCCHBHOH OTIEJBHOCTBHI
(a6pocEMOBCKas CBHTa?) ClarapT 5-6-MeTpOBHI cJlof, Damammyi mox
yriom oT 45 ;o 60°. HapBepXy, Hon DOKPOBHHME CYTJIMHKAME, CJOi
pas3CHT Ha GJIOKM, a BHM3Y, ¥ OCHOBaHMA OCpHBa, HOomrméaeTcsa IO
Topd. ANeBpATH OPHCJOHEHH K HAKJOHHO 3ajeranmeMy NJacTy "pumei"
KapHMKADCKOli MOpeHH (cymechm XeJTO-GypHE, CHJIBHO YIJIOTHEHHHE, C
OGHMJIMEM YTJIOBATOT'O T'DAaBHS M MeJKO# rajbku). B BepxHelt wactm oG-
HaXeHMsA OHE paslelieHH OJOKaMM [IeCKOB, a HuRe, BIOJb KpPyTolalam-
mero (50-60°) HEPOBHOT'0, 323yGPEeHHOT'0 KOHTaKTa, MeEIy Himvm Gk~
CHDYDTCS WJIADH Pa3HO3eDHUCTHX NeCKOB. "PHEAS" MOpeHa JORUTCS, B
CBOD O4Yepelb, Ha TOJIy CypoBaTO-CEPHX ¥ CEDHX HA3SAMCKMX BAJTYH=-
HHX CYTJMHKOB, OGJieKamidX BHCTYI BepXHeIAJeOT'eHOBHX IOPOX M IOJ
JIOCTaTOYHO KDPYTHM YTJIOM CKpHBamiMxcd Ioxn ype3om OCH. KoHTakT
MexIy MOpeHaM® HepOBHHII, BIOJBH Hero OTMe4YabnTCs GJOKKM IeckoB.Bce
5TO TOBODHT B NOJB3Y TOTO, YTO TOPY B OGH. 2 3ajeraeT B OTTOD-
XeHIe.

BviecTe c TeM, yCJOBMS 3aJieTaHMs I'PA3HO-CEPHX TVIMH,CXONHHX C
onucavEMd (Ci. 5) B OGH. 3 WM IepeKpHBawmuX TOpd, OHTH MOXeT,
CBJIETEJbCTBYDT OC ONOJ3aHMM MX (BMecTe C TOpPPOM) BHM3 IO CKJO~
Hy. JelicTBATEJBHO, MONHOCTH KX yBEJMUMBAETCS BHA3 IO NANEHMO U
yMeHBUAeTCs (IO BHKJVHWBAHHS) BBEDPX, K OCHOBAHMK IOKDOBHHX CY-
TJMHKOB (cM. pmc. 5). BOSMORHOCTE IpEBHEX OIOJ3Hel KOCBEHHO
MOLTBEePENaEeTCA IPHCYTCTBMEM MOJOIMX ONOJ3HEeBHX Teppac. OKoH4Ya -
TeJbHAg pasTajlka yCJOBMit 3ajleTaHud Toppa — mpeiMeT CYIYWUX UG-
cJenoBaHuii,
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HoBOKapHMEADCKHH AD.
[lpaBu# Geper O6m, B 2-3 KM OT mep. HoBwe KapumkapH.
HamGoaee mouEmlt paspe3 "pume#t” KapHMKADPCKO# MODEHH, OGHAXAD—
meiics B OGpHBaX KOPEHHOT'O Gepera BHCOTOi mo 60-65 M Ham OCEb.
B 06H. 4 (pEC. 7) mOI TOKPOBRHMA JIECCOBHMIHMMU CyTJuHKaMA (7-I12
M) ¥ TOCTHIADRMMM ux Oeckamz (I1-3,5 M) omMcaHH:

KapuMKapCKas MOpeHa. Mouws. B M
I. Cymecu ®mexro-Gypue, "purue", mecuaHHe, OYEHb
IJIOTHHE, JEPRAT OTBECHHE CTEHKH, O6pasynT KpPYyHHO-
KOMKOBATYHD OTIEJBHOCTE. OTJMYanTCA OCHIMeM GeClo-—
DAZOYHO Pa36pPOCaHHOT'O yIJIOBATOT'O I'DaBHf, peXe ra-—
JeK ¥ BaJyHOB (mo 25 cm). OGJOMOYHHIt MATEpHAJ] yI'-
JIOBaTHif ¥ DOJyOKaTaHHH, NpelCcTaBJeH KBapleMm,
KPEeMHECTHMA ¥ TSMHOIBETHHMM U3BEDREHHHMA IOpOIa—
MM, OTMEYanTCA I'PAHONMODHTH. C ruyluHH 3,5 M OT
KPOBJII NOSABJIAKWTCA MHOTOWICJEHHHE JMH30BHIHHE IpO—
CJOHRA, a y OCHOBAHMA — NPEPHBHUCTHE JIEHTH YEPHHX
TJMH, 3aJierapiiiX C HaRJOHOM B 8-25°, [lepexon B
OOICTHJIAIME TOPOMH CJ, 2 NOCTENEHHHH eeceeveccee 6
2. Topu30oHTaJbHO HepeciauBapimecs necxe (0,5-1 cm)
cepHe, TOHKO3epHECTHe ¥ ruueH (mo 0,5 cM) TeMHO-
cepHe M KOpMYHeBHe. CJOM 3aJeranT C HaKJOHOM B
24-25° ua CB - I6-I8°. K OCHOBaHMD yBEJMIMBAETCH
MOIHOCTE IEeCYaHHX IpocJoeB. [I0 IJmHAM HOJydYeHa
TepMoJOMEHe ClleHTHasA JaTa B 200428 THC, JE€T...... 5,7-6
3. AJEBDHTH CBETJO-KODUYHEBHE, CJOUCTHE,BEPOSTHO, .
OTTODXEHIH, 3aJeranT JHMH3aMH — TJEGam# (?) B KpOB-
Jie DOINCTANADIMX CYNECER ovceeecececccocconcanancs Io 2
4., Cymecu ReaTo-OyDHE, aHAJOTHWYHNE CJ. I, OTMe-

 YapTCA TAJbKA ¥ BaTyHH (D0 IS cm) M3BEepEeHHHX

TOPOI sxeielo/s slslele s slolals]s/slols ole 25 s/s s s sls sge s oFe¥a o o¥ s o o ol 5

5. Ilecku cepoBaTo-0ypHe ¥ CepHE, TOHKO ¥ MEJKO-
3epHECTHE, IVIMHECTHE ¥ XOpOmO OTCOPTHPOBaHEHHE,

C HEBHIEPRAHHOY BOJHHMCTOH, JMH30BHIHOHK cJomC—
TOCTBW. Y KPOBJM C IIPOCJOAMYU I'DABHO-CYPHX CyIe-
ceit, HEEe IO pa3pe3y C MHOTOWACJEHRHMH YILIOWEH-
HHMH JIMH3aMHE XeJTO-CyPHX MOpPEHHHX cymnecei. CiomC-
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Moms. B M
TOCTBH B IIeCKaX yacTo nepemaTa., OTMeUawTcA KJl-
HOBHUIHHE TEKCTYDH, MHKpOCOpOCH u T.0. Cioit 3aje-
TaeT HaKJOHHO IOJ yIJIOM 28-30°. Bromb KOHTakTa ¢
HA3AMCKOR MODEHOiI MPOCJERABAKNTCA JMH3H TDABHA U
DANERT o esaaaeeoafaioesossalaieaacssioasserossss M3go-14

Hussmckas MopeHa.

6. CyrJuMHKM OypoBaTO-CeDHe U XeJTo-Oypae, ecdya-
HHEe, I'Py00 COPTHPOBAaHHHE, C OCKOJBIATO-KOMKOBATOI
OTIeJNBHOCTE. B oTJsmuue oT cymeceit cia. I u 4 co-
IepxaT MeHblie IpaBud U OTHOCHTENBHO GOJblle TaJeK
¥ BaJyHOB TEMHOLBETHHX U3BEPXEHHHX NOPOI,a TaKke
ONOKOBUIHKX TJIMH, OYDHX NECUaHMKOB ¥ AJNEBDUTOB;
OTMevalTCA IecCYaHHe KCEHOJMTH Da3HOO00pasHoi gop-

MH ...........................................;.. no IO

KapuMKapCKuit p CJELyeT, BepOSTHO, anHHTB 3a CTPaTOTUIMIEC—
Kuif. paspes KapHMEApPCKO#l MODEHH, B KOTODOM C Handoxbmeﬁ IIOJIHOTO1
MOXHO HAGJIIATE BCE €€ TeKCTYDHHE, CTPYKTYDHHE H JHMTOJOTMYECKUe
XapaKTepUCTHKU, U THe OINpeldeseH TePMOJIMEHECUEHTHHM CIIOCOGOM €€
BOBpACT. - '

3mech OTYeTAMBO IIPOCMATDPUBARNTCH cHelEpudecKkne OCOGEHHOCTH
9TOii MODEHH: ONHOPONHOCT: U MOHOJUTHOCTE CYIECYaHOTO MOPEHHOI'O
mMaTepuana, @axanecxoe OTCYTCTBile B HEM. OTTODXKEHIIEB, CKJOHHOCTEH
1 DACCJOEHMN HA OTIEJbHHE Yellyu, HaJMude JWH3OBUIHHX IIPOCJIOEB
BOIHOJIETHUKOBEX (BEPOSITHO, BHYTDUJIENHMKOBHX) OCAIKOB — IIECKOB,
CNOMCTHX CyTieCeft M TJIMH M, HaKOHel, IBa TWIA ee KOHTAKTOB C
TOMCTUTAOWUMY HU3AMCKUMH BATYHHHMY CYTJITHKAMM, ['paHAUA Memny
Him JuGo IpuTepras, HO De3kas, JMGO HeceT. CJEIH pasmuBa ¥ QUx—
cupyeT:s cjoem IeckoB (cM. puc. 7). Ilocaenmme, OmHAKO, He OC—
TABJUIOT BIEUCTJEHNSA TeHeTHYEeCK! 0GOCOOCNEHHOH MEXMODEHHO! NauKd.
Cropee, uX ClelyeT PacCMATpMBaTh KAK BOIHOJENHMKOBHE 00pasoBa-
HUSL, TapareHeTMYeCK! CBASAHHHE C OCHOBHON MOpeHO# - "pumunvm"
YAPHMKEDCKUNMA BATYHHHMY CYTIECAMH.

.CymeCTBEHHO OTMETUTH TaKxe INOCTATOYHO COTJIACHOe 3aJieraHue
KaPHMKADCKO} ¥ HUSSMCKO}l MODEHHHX TOJIl MeRNy COCO#, XOTd .. To-
BEPXHOCTS pasfesa MeXIy HIMI, KaK IIpaBuio, HEpOBHAA. Tax,B pac-
CMATPHBAEMOM OGHaXeHUM KapHMKapCKas Tojma JBAXIH M3rudaercs,ob-
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pasysa NOoCJeNOBATEJNbHO CUHKIMHAJBHYW M aHTUKJIMHAJIBHYO CKJIAIKY,
KOTODHE IOCTATOYHO TOYHO IOBTOPAWT IEePeTruCH pesbeda KPOBJIU NOI—
crTuianiieff HU3AMCKON MopeHn (cM. puc. 7). BmecTe c reM, B KapHM—
KapCKoif ToJmle PUKCUDYWTCA TOPU30OHTANLHHE CMEWEeHUS: CMATHE CJO—
€B, MODEeHHHe KOTJH, 3aTsaEK! [IeCYaHOT'o maTepuasra ¥ T.I., yCTAHOB-
JeHHHe elle B.A.MapruHOBEM M mp. (I976).

Bce ckaszaHHOe, KaK U HAGMMIEHUA B KODMy¥MXaHTCKOM u XajalaHT-
CKOM paipesaXx, NOCIYXUNIO OCHOBAHUEM CUMTATh KAPHMKADPCKYH MODEHY
CaMOCTOATeJbHOY JIeMHMKOBOH ToJlleit ¥ NomellaThk ee B odlieit Teoo-
TAYECKO} NOCJeNoBaTeJBHOCTY IOI CpelHeit MEEMODEHHOH Naduioi,3To-
My caocodcTBoBata M gmarta B 230+54 THC. JeT, NOJydYeHHAs OAA
03epHHX TJIMH, IepPeKpHBawlMX 3Ty MODeHy B pa3pese ¥y Iep.YpMaHHOe
(cmM. Huxe). OmHAKO TO3THee MOSBUJIOCEH 6me OIHO TepMOJIOMUHECLEeH—
THOoe ompeleseHue BospacTa B 200+28 THC. JeT HeNOCPeICTBEHHO ILIA
KapHMKapCKOi#t JIeTHHKOBO# ToJuM, IOJYyUYEeHHOe IJS BHYTDPUMODEHHOT'O
IPOCJIOST 03€PHO-JIETHMKOBHX TUiMH (cJa. 2, CM. BHUe). VMeHHO 3Ta
IaTa ¥ OKasajach B IPOTMBOPEYMM C HECKOJBKO GoJiee INDPEBHVM BO3-
pacToM cpelHeil MeEMOpeHHoil mauku (2I0+46 u 240+5I THC. JeT).
BoamoxHO, OHa OWMOOUHAA, M TPECYWTCH, KOHEUHO, MNONOJHUTENBHHE
uccaenopaHusg. Tem He MeHee, 200~THCAYHH{ BO3PAcCT KapHMKAPCKO
MODEHH MOXeT OKa3aThCA BIOJHE IOCTOBEPHHM. JTO OyIeT JHUWhL O3Ha-
9aTh, 9TO NPEMMyULECTBEHHO BOLHOJEIHMKOBHE , OYEBUIHO, O3epHHE
oCaKM cpelHell MEEMODEHHO# NauKyM He NEepeKpPHBawT (KaK CHJIO IpUHA-
70 BHIle), a CKopee faluasbHO sameuawTcs (M YaCTUYHO MOLCTUJIANT)
KapHMKADCKMMI BaJyHHBMYA CYIeCSMU TOYHO Tak¥e, KaK BOINHOJEILHUKO-
BHE OCAIKM OCHYHO (PalMasbHO CBfI3aHH C OCHOBHO# MOpeHOit. [MoxeT
CHTBHy[I03TOMY OHM ¥ He BCTpEeYalTCA BMeCTe B OOHOM paspe3e, 3aMe—
wag OpyT IpyTa IO JaTepaJi.

" "

Mfermy mep. HoBue KapumkapH ¥ YpmaHHOe BIOJB IpaBOr'o Oepera
00 umMeeTcsa MHOI'O MHTEDECHHX paspe30B, HO OHM ILJIOXO OCHAKEHH U
cilado u3yyeHH. Kak mpaBuso, B HuX QUKCUDYDLTCA IBe, Kak HaMm Ipel-—
CTaBIALTCA, XaJalaHTCKasA M HU3AMCKAsS MOPeHH. HepeIKO OHM  IIpO-
CJIOEAH ITeCKam#, KOTODHE XOTA OH YacTMYHO MOXHO COIIOCTaBUTEH  CO
cpeIHe#t MeXMOpDeHHOII maukoi. B pame cJuay4yaeB, IOBepX HUXHell, HU-
3AMCKOff MODEHH JIeXaT O3epPHHe DPUTMUYHO-CJOMCTHE ! JIEHTOUHHe IJIM—
HH, BeChbMa BepDOSTHHE aHAJOTH HUXHell MeEMOpeHHO# mauku Kopmyxu —
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XaHTCKOTO fpa. MecTaMu COXPaHUJMCE ¥ OCTAHIH KapHMKapCKOfi Mope-
HH, OCHYHO BJIOXEHHHEe B TOJIy HU3AMCKUX BATyHHHMX CYIJDIHKOB. Ha-
KOHell, CILJIOWH ¥ PANOM BCTPEYalTCA pas3pe3H, B KOTODHX Ha3BaHHHE
MODEHH 3aJeralT HelloCPeICTBEHHO IPYT Ha Ipyre WM OTIEJNTCH
MaJIOMOUWHEMY BOJHOJIEHUKOBHMY OCaJKaMH.,

i xasamnaHTCKOff MODEHH XapaKTepHH, Kak M IJIA ONMCAaHHHX pa-
Hee paspesoB (CM. BHIlE), OTTODXKEHIH YEDHHX. NAJEOIIEHOBHX TJIMH,
OCOGEHHO KpYIIHHe B OCHaxeHMAX y IpTimmHCKOrO copa ¥ OokoJo Keyu-—
KMHCKOTO pHOyuacTka. C HU3AMCKO{ MOpeHOff acCoLuMpYOT OTTODXEHIH
ONOK U ONOKOBMIHHX IVIMH, CBETJO-CEDHX IMATOMOBHX &JI€BDOJUTOB,
TPETHYHHX KOHIJIOMEDATOB (OGHAXEHMS OKOJIO IPTIMMHCKOTO copa,HWxEe
ycThA p. HugHelt, BHlWe BIaNeHMs PydYbsS OpPTHUMHCKOTO M T.X.).

Tasmmonucaokalun BCTpedanTcs pemro. ONHAKO ONHA MR HUX, Ha-
dJmnaeMad B IBYX DSAIOM pACIOJOXEHHHX OeperoBHX o0puBax B I-I,2
KM BHIUle py4Ybsl pPTUUMHCKOTO, 3aCJyXABaeT yOOMAHAHUA. B Helt ydacT-
BYOT TEMHO-CEDHE XAJANaHTCKNEe BaIYHHHE CYTJIMHKN C MEJKUMM OTTOD-
KeHllaM! YepPHHX TJIMH ¥ NOJICTUIakuMe NeCK! M TajedHnMku. IlocaelHne
COGpaHH B MOJIOTY AHTUKJVMHAJIL, Ha KpHJE KOTOPOjf M ION  MODEHOik
HaXONUTCS KpyNHas CIMpaJIeBUIHO 3aKpyYeHHas CKJIAIKa BOJOYEHHAS.
OHa 3HAUUTEJBHO KDYyNHee ONMNCAHHO Ha XaJjamaHTCkoit "rope". Ee
BHCOTA II0 CTEHKe OCHaxeHMs Gojee 25 M (puc. 8). CKjamka CJOXEHa
M3 3aKPYYEeHHHX DYJIeTOM IIPOCJOEB UePEHX MaJeoleHOBHX (?)  IumH,
TEMHO—-CEPHX ¥ CypOBaTO-CEPHX MODEHHHX CYIVIIHKOB, & Takke CBeT-
JIO~GYDHX ¥ CEPOBATO-KEEJITHX IIECKOB. B gApe JEEAT GJOK CHIBLHO
TPEUWNHOBATOjl CYTJIMHUCTO# NMOPOINH ¥ CHUIBHO CIIPECCOBaHHHX, EPEMS-
THX IIeCKOB. X2JanaHTCKas MOpeHa, OCBOJAKMBamlad CKIANKY, 3aMeT-
HO paccJioeHa. Ee dewyu, HaIBUHYTHE Ha CKJIANKy C ONHOJI CTODOHH,
C IpyToif — 3aTHYTH ¥ HONOTHYTH IION Hee.

IpmaHHOE.
llpaBuit 6eper O6u, B I-I,5 KM BHWe Iep. YPMAHHOE.

Fue omuH paspe3, COCTOSUEH H3 NATH OCHAXKEHHAHA, B KOTODHX Ka-
paMkxapcKas MODeHa OCHaEaeTCsl B I[OKOJE IBYX HANMOUMEHHHX 22-250 U
35-45-MeTpoBuX Teppac (puc. 9). OH HHTepeceH NPHCYTCTBHEM HaUK:
03€pHO-JIEEMKOBHX OCANKOB, BJOXKEHHHX B MODEHY, KOTOpasd 3ajeraer
HENOCPeLCTBEHHO Ha IOYETBEPTHMYHHX, OJMUIOIEHOBHX NOPOJAaX. Tlox
ToJIleli TeppacoBHX ocamkoB (I4-I5 M) BCKPHBamTCA:
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MowH. B M
[ayxa 03ePHO-JIETHUKOBHX TJIIH.
I. TyMHH KODMYHEBATO-OypHE, aJIEBDUTOBHE, I'ODH—
30HTaNBHO cJuouctHe (0,5-3 cM) 3a CUET TOHKUX
IIPOCJIOEK CEDHX IHJueBaTHX neckoB (0,5-I cm).
[lepexon K NOICTWJANIFM IIOPOIaM IIOCTENEeHHHM. ... 2
2. CyrymHKM OypoBaTO-CEpPHE, IMIMHUCTHE, C MEJKO—
KOMKOBaTO# OTIEJBHOCTBN, C DEINKO# OeCIOPANOYHO
PacCessHHO}l TaJbKOil, C eIMHNYHHMUA JIEHTaM! YEeDHHX

TMH. CYTJIMHKY 7AMENT OGJUK MODEHH. . eeoeeseeesas 2,3
3. [leckr xesaTo-CypHe, TJIMHEUCTHE IO CyIecH,
JIUIOTHEHHHE o eoesooscesoccsssncsassoncssoncone I,7

4. TumHH JleHTOuHHe. CBeDXy 4ePenyWnTCA JEHTH TEeMHO-
KopuuHeBoji TauHH (0,5-1 cM) M CBETJIO-CEepOro IlecKa
(HECKOJIBKO MM), HURe IIECKM 3aMelianTCs CYIecAMH... I,4
5. llecku xenTo~-CypHe, TJIUHUCTHE, IIJOTHHE, C OYEHb

TOHKOJi BOJHHUCTOH CJOMCTOCTBI0, H3PYWEHHO# MUKDO—

COPDOCAMUL o slele slols als ololslolo sl e sl afs!s olole STOsT s o/s s/ o s/e s ole I,I
6. TUIMHH JIEHTOYHHE, aHAJOTMYHHEe cJ. 7. B ocHoBaHuu,

BIOJb KOHTAKTa C MODEHOi, 3ajseranT pa3HO3eDHUCTHE

KeJITHe OxeJie3HeHHWe Iecku. O0pasell IVIMH, B3ATHIt

BOJU3M INONOWBH, NATHPOBAH TEPMOJBMUHECLIEHTHHM Me—

TOIOM B 230454 THC. JIET ceeeeeeccecsvoscccccnsnnns 4

Hapumrapckas MoOpeHa,

7. Cymecu ®eaTo-GypHe, IJOTHHE, C KDYIHOKOMKOBA-

TO}i OTIEJBPHOCTBH, C MHOT'OYMCJEHHHM, O€CIODAINOYHO
Pa3CpPOCaHHHM YTJIOBATHM ¥ IIOJYYIJIOBATHM I'DaBUEM

KBaplla, KDeMHejl ¥ M3BeDXeHHHX Iopon, [lopoma aHa-

JIOTMYHA ONUCAHHO# B KADHMKADCKOM ADY esveccococses L0 8

OcHOBaHNEe MODEHH yXOmUT Ionm ype3 00, a KpoBJa QUKCHDyeTCA
Ha BHCOTe OT 5 1m0 13,5 M Hanl Dekoii. GeTKuX IPU3HAKOB HapylieHHi
B BTOjl yacT¥ fpa He ycTaHaBauBaeTcA. JIMb y I0IO—~BOCTOYHOH OKpa-
MHH DaccMaTpMBaeMoro pa3pe3a HaliwIaeTcda TJIAUMONUCIOKauua. No-
peHsas Tomma (20-25 M) MCIHTHBAET NOBOJBHO DE3KOe BO3IHMAHNE IO
oTmeTkR 27-28 M Hanm OCb ¥ JIOXMTCH IO KPYyTOHAKJOHHOH, CTyIeHYa-
TO~-3a3yCGDEHHO IOBEPXHOCTU (C yrJaamu NaleHud 36-55°) Ha oumro-
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LIeHOBHE IIOPONH. l[loclemHMe NpENCTaBJEHH ToJmeif, COCTOsAlleil U3 CJo-
€B XeJTHX U OeJHX IIeCKOB, a TaKke CepoBaTO-OypHX aJIeBDIHTOB,lIHC—
JOOUPOBAHHHX B MOHOKJMHAJL, NaNanuynw Ha Nro-3anal Ion yIrJoM B
10-12°. CnemoBaTesbHO, KOHTAKT MeXIy MOPEHOH ¥ OJMIOLIEHOBHMM
mopojamMi pe3KO HeCOTJIACHHH , THIMYHO TJISUIMONMHAMUYECKUi. B IpEKoH-
TaKTHO} 30HE OTMEeYalnTCs MHOTOUMCJEHHHE 3aTAXKKUA IIEeCKOB B TeJO MO-
DeHH, a camy IecKk¥ IepemMATH, CJOMCTOCTL B HUX HapylieHa,(eClops-
IOYHO M30THyTa. B NecKax JieXaT paslepraHHHe, DPACIUMBUNECH OJOKH-
KCEHOJUTH MODEHHOTO MaTepuaja, JUH3H I'DaBUSA U TaJek.

Tusmuonuciaokald pe3Ko OCpHBaeTCs OBparoM, Ha IpPyI'oit CTOpPOHe
KOTOPOT'O OJIMI'OLIEHOBHX NECKOB yXe HeT. lx MecTo 3aummaeTr 20-25
MeTpoBas ToJmja XeJTO-CYPHX ¥ KODUUYHEBHX CJOMCTHX BEPXHEOJHIOlle—~
HOBHX aJieBpUTOB (HOoBoMMXaiiloBckasa cBuTa?). OHM 3aJeranT IOpU-
30HTaJBHO ¥ IepeKpHBanl'csa Ha oTMeTkax 10-25 M Hanm ypesom OGu
MOpeHO#, HO He KApHMKapCKOii, a JMGO XaJanaHTCKoi (cymd mo Heko-
TODHM JIATOJIOTMYECKUM IIpU3HaKaM), JMGO HESAMCKO# (IO IOJOXEeHMO B
paspese HENOCPENCTBEHHO HA MOYETBEPTMYHHX IOpPONAaX). AHAJOTWMYHHIL
paspe3 HadmmonaeTcs U HURe o Tedermum O6u, cpasy e 3a Inep. Jp-
mMaHHoe. Takum o6pas3oM, KapHMKapCKHMEe BaIYHHHE CYNECH BHCTUJIANT
IDEBHN NENpecCuid, OUYEBUIHO, JOROMHY JEeJTHUKOBOTO BHIIAXMBAHUA U
pasmuBa, 60pTa KOTOPOHl CJIOXEHH HeIMCJIOLMPOBAHHEMHU BEDPXHEOJUIO-
IIEHOBHMM aJileBpUTaMy ¥ NPUKDHTH, HECOMHEHHO, OPYyTOil N0 BO3DpacCTy
MOpEHOj. JTO CJOYKUT eme ONHAM NOKA3aTelIbCTBOM (CM. BHIle) caMo-
CTOSITEJPHOCTH KapPHMKADCKOI'O JIeOHMKOBOT'O I'OPU30HTa U IPUYMHO
COXPaQHHOCTM 3IeCh KAaPHMKADCKUX O3€PHO-JIEIHMKOBHX OCAIKOB. nx
napareHeTuYecKasg CBf3b C OCHOBHO# MODeHO# NOKa3HBaeTCS JUTOJO-
TUYECKMMI IIpU3HAKaMy (IPOCJOSMU Cpely HuX "puxux" cymeceit) u
TePMOJIOMMUHECIIEHTHO maToi (cM. Buie). JIOGONHTHOH IeTaabl SBJS~
0TCA CIENH ONOJ3aHUA CYNeCYaHOT'O MOPEHHOI'0 MaTepuajyia B O3€DHHIL
GacceiiH. OHUM HaO/mOOAWTCA Ha KDYyTOM CKJOHEe NUCJOLMPOBAHHO# MOpeH-—
HOIl TOJIHK.

B o6puBax mpaBoro Gepera OOM BHIE IO Deke OT Iep.YpMAHHOEe IO
yCcThA p. OXJHM HEIPePHBHO OCHAXAKNTCA BEPXHEOJUTOLIEHOBHE IIODPOIH,
NIPUEDHTHE MODEHOIi.

BimsapoBckuil Ap.
lipaBuit Geper O0u, Mexmy ycThem p. OXJuM X BIalleHUeM
p. Loxbwoit Eam3apoBiu.
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fp npoTsirmBaeTCA TPAMEDHO Ha 8 kM. B mocselHMe IOIN CUJILHO
OILINJT W TOKPHT ONOJ3HEBHMY Teppacavu. [lom HMMMA, B PelKUX ceffuac
"oKHaX" MORHO HAOJRIATL MODEHHY® TOMy (OZHYy WM Jaxe IBE MODE~
HH, CPeI¥ KOTODHX. Kax OyOTO, HPRCYTCIBYET R KapiMKapcKas),Xpo-
B KOTODO# mpociexuBaercd Ha BecoTe oT 8-10 mo 29-33 M man
Oorw. Jlyume oCHa®eRa BepXHAd 49aCTh fpa, B KOTODPGH IMOBepX MOpPEH
3ajeranT ocamknm 35-45-MeTpoBoii (B Rambojee BHCOKOH ero 9acTu) m
18-25-meTpoBoii Teppac (puc. I0).

Paspes 35-45-meTpoBoii TeppacH (upoTEB Iep. Enmsaposo, pacmo-
JIOREHHOA Ha JieBoM OepneTy (CM) B COKpameHHOM ONMMCAHME CuieTymipii:

Momu., B M
I. CyrsmHOK JIECCOBZIHNY MANEBO—OYDHE cococcsecos 9,5
2. CyrnrHOK ZenTo~KOp¥irerr®, I'YMyCHDOB2HEHI,
2 BKJDOYEHAEM TOPQARKCTIONO METEPHENA «vesoensnson 0,07
3. CYrymHOK JSCCOBHIHHE CePOBATO--3eICHHMN. e evoeas 1,3

-

4, AJERDHT CepHil ¢ JMH3&awWKR I'yMmyca B OCHOBAHHM

UG TOTOTIEIN COICTrI T T arararpupauty, | SRS ~ 0 20 o 2000 o 2,1
5. Ilecok XeaTHit, KBapreBHl, MEJIKOSEPHACTHY, CJIO-

HCTH o/e » 5¥slie s 55 ¢ o[21o/c o 3 o'/l o o e v ele/sle e o o/c/clelo]e oo slolc'e 0,6
6. llepecyanBapmuecd CepoBaTO-CyDHE ANEBPATH U
CepoBaTO-XEJTHE IIECKH, B OCHOBAHHHM IPOCJOEYKY
BITOXTORHORO OIS, 5. v/vte o 676 bse o6 o6 o6 simaress, oie v 9.5 4,8
7. lleCKM CEpES KPapIEeBEE, CJOUCTHE, BHOJNH LGHON-

BH C TpaBMEM X TaJbKoit. 3ar3raPT HA BSJNYEHHX CYy-

TUMHKAX (HA MODPEHE) .ovvseeseocasencroosesorcons 5,4

3 TeHEeTHUECKOM JTHOWEHZHA OTJORERHA C). I-~4 OTHOCATCH, BEpO—
SATHO, NPEMMyMECTBEHHO K Cy0aspaJbiHM, a Ci. 5-7 K OBEDHHM X,
YaCTAYHO, AJIINBHAJLHHM O6pa30BaawAM. ['yMycoBO~TOpRIMCTHE IPO-
cuon (JeCHHe MOYBH, 3aMellanigEecs TOPDOM) ¥ B8 CJION INOXDPOBHEX
JIECCOBIIHHX CYTJIMHKOB BHUEPXARKO IPOCJEXUBAXNTCA HOYTA BO BCEX
o0HareAmsx Eim3apopcKoro spa. (OGCTBEHHO Teppacopas INzdYka Moj-
BepXeHa pesKyM QarmajJbHHM HRMEHEeHWAM, DX KOTODWX anNeRpHTH
cyoeB 3 M 6 IO NPOCTEPAHMD 3aMelaiTCH IecKaMl.

PamMOYTJIEPDONHHE ONpPefeseHHA 110 IyMycy B TopfHEACTOH# Macce u3
Bepxiero IyMYCHPOBABKOILO CJOA 2 nauk maTH OoJsee 40 THC. JeT A
B 42350+2I00 xner, a #3 EEXwero (ci. 4) - 357501750 aer (CO AH -
457) ., CoMHeHMEe K STUM JaTaM YCHUMBAETCS TPEThLil OINpelNeseHMeM B
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338304650 Jqer (CO AE-958), m3 cxof 6. OueBMTHO, BO3pAcT BMemAm~
IEX IOPOJ OCTaeTcsa IIOKa He BIOJHE SICHHM.

Cy0arBasbHHE OCQI¥® CJOSB 5-7 U CaMEX HE30B CJosS 4 NOIBEpI-—
JIICH NOCTATOYHO NETAJBHOMY CIOPOBO~IHJBIEBOMY aHaJypidy. T.II.Je-
BUEA BHEEJAET CHA3Y BBEDX TPM IAJMHOJOTHIECKEE® 30HH: [) GepesH,
3J1aK0oB ¥ NOJHHE (Gepe3oBoe pefKoJieche); 2) IOJHHE M MADEBHX
(6eznecHan NepHIVIAUBANLHAA DACTHTENBHOCTH); 3) OepesH,  OJBXH,
3JlaKoB ¥ 10JHBu (Gepe30Boe pemKoJeche). OTH 30RH COOTBETCTBEHHO
TpEYpOdYeHH : IepBad - X IeCKaM cJiosg 7 ¥ OCHOBAHNM CJios 6 ajeBpu—
TOB;. BTOPAS - K GoJblieli yacTu ajeBpuToB (ci. 6) ¥ TpEThA - K
neckam (cx. 3)' ¥ ¥yuycupopampoft wactx caof 4. T.[.JeBuHa comoc-
TaBJAET OTMEUEHHHME ROHH C OJHOMMEHHHMF 30HAMH, ONUCAHHHMA B
paspese KapHmrapckoro spa - (CM. BHIe).

" b

P

DOornamickHs TODH .
lIpaBuit Geper O0u, H¥ze mep. Tpomuko# (mpumepHo, 0,5 M
HAxe I1I35-ro KM IO JomMK).

Formamkuuy “"rTopH" - IENOYKA HEBHCOKMX (MarcmManbro mo 50-60
M) XOJMOB, BHTSHYTHX BXOJb NPABOTO Kopedaroro depera 06u. CHIOHH
XO0JMOB, OOpAalleHHHE ¥ DeKe, NOKPHTH ONOJ3HEBMMA LMpKAMA A MHOI'O-
HDYCHHMH OTIOJISHEBHMA TeppacaMi. B CTEHKAX LMPEOB OCHYHO HaGJm-—
I2eTcsa OIHA, BEPOSATHC, XaJlallaHTCKas MopeHa. CoNoCTaBIEHAE Cepum
OCHaxeHmit MO3BOJAET NpelNNoJaraTh HaMIMe IBYX MODEHHHX I'ODM30H-
TOB ¥, 120%eT OHTH, MecTamy TaKXe KapHMKADPCKO# MOPEHH .

B upowiom ciaoX@iock NpelcTaBJjieHAe O TOM, YTO B DOTITAWKMHHX
"ropax" RaliRIaeTcda paspe3 KDaeBOil B0HHM MAKCHMAIBHOT'O CamMapoB-
CKOro OJelleHeHEd. B M3BeCTHO#t Mepe 5TO ONpaBIaHO, TaK Kak "Io-
DPH" NeHCTBUTENEHO HAXOIATCA HENaJeKy OT IDAHMIE MAaKCHMAJIBHOTO
PacnpocTpaHeHus JNeJHMKOB Ha 3anamuo-CuOBpckoll paBHAHe, a B ca-
Moil ZeITHEKOBO} ToJle NMPUCYTCTBYeT COJbHOE KOJMYECTBO IIPOCJOEB I
JIMH3 BOIHCIEJHUXGBHY ocag«oB (pwc. II).

P omHoM M3 HawmboJiee OCUMPHHX OIOJ3HEBHX IMPKOB IION IOKPOBHOM
Tosmeft (5--6 »), cocTOMMeld M3 TPeX TadeK JEeCCOBRLHHX CYIVIMHKOB,
pasdeeHHHY. TYidyCHPOBAHHEVE NPOCICAMA U ¢ JdH30# Topda® B ocHo-

¥ BospacT Topba MO pamACYTUCPOLY okasaacH doase 40 THc.iaer (CO
AH-I248). B 1mpyx cocemEMx OCHAXEHHAX IPOCJ]cH Topda B OCHOBRHMH
TIOKPOBKOM Mauky maruposaH B8 4II120+I000 (CO AH-IS05) m 38400+
1000 (CO AH-ISIS5) xer.
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BaHMM, BCKPHBaeTCA CJeIyDuMii paspes:

MomH. B
I. IUmHa cepas C CHHMM OTTEHKOM, aJeBDETHCTAafd,
ILIOTHAA, C MACCHBHOIl OTHEJNbHOCTHW, HMHOLIA C IAT-
Hamp rymyca. OT IONCLBH BE3 MAYT LCEBIOMOPHO3H
o JIeIAHHM KJMMHbAM, JmHok or I,5 mo 3,5 M. OHm
3aNOJHEHH TJIMHECTHM MAaTepHMaJOM M HA BHBeTDEJOH
CTEHKE HE BHIOHH <vccssescccsrccccsscrsssososscres 3
2. llepecsauBaniMecs TJMHH,aHAJOTMYHHE CJI. S5,M Iec-
KU MEJIKO3EeDHHCTHe, XeJTHe, OCOXpeHHHe, MeCTaMu
CJIBHO YTJOTHEHHHE. B OCHOBaH®K HAGINIAETCS MeJ-
Kasg Kocaf CJOMCTOCTH, BCTPEUaNTCA OeCHOPALOYHO
Da36POCAHHHE TAJNBKH M TPABMHA ecevococecocsscccns 9,2
3. CyryMHOK TEeMHO-CEDHIi, MecTaMu IOYTH YepHHii,
IUIOTHNA, C KDYIHOX KOMKOBaTO—OCKOJBYATOH# OTHEeJNb-
HOCTBW, C OECHOPANOYHO DACCEAHHHME I'paBfieM, I'dJb-
KOt I pemk¥MHM BaJsyHamM. OTMcUalTCA HEBHIEPEAHHHE
JIMH30BUIHHE IIPOCJIOMKM TOHKO3EDHHCTOI'C CBETJO-CE&~—
POTO IleCKa M (GoJiee I'DPYyGOr0 C eNMHAYHHMM IaJibKaMy.
Brmoss KpopsiM HaGuRIAWTCH MHOTOUMCJAEHHHE II[O-
MOMHH ,- 3allOJIHEHHHE CJOMCTHMM IeCKaM¥ U TJMHAMA, .. 8
4, TymHa cepas C CHHEM OTTEHKOM, IleCYaHasg, C KOM—
KOBaTOf OTHNENBHOCTHD, C DEZKEM PACCESHHHM I'DaBHUEM,
B saTepaJbHOM HATDARICHHEN 3aNemaeTCs CYIVIMHKAME
TIATIAY [CITo 31 e o elale s lalolols oTe s e oo Jeke 1o s agszel e a s = o e o s o o o e o
5. CyramHOK cepoBaTO-GYpHil, IATHAMM CHHeBaTO-Ce-
DHit, mecuaHuil, ¢ KPyNHO# KOMKOR&TOR OTZEJBHOCTHK,
C PeIK¥M paCCesHHHM I'paBHeM M TasbKoil. Kpopia u
MOMOiliBA MeCTaMA HedeTKHe, HAGMIANTCA NOBOJBHO
NOCTelleHHHE IIePeXOIH B IepPeKpHBabnIie U IOINCTHJIAK-
6. TunHa, aHaJOTHYHadA 1. 8, C MHOTOUMZJIEHHHMH
JMH30BATHHMY IIDOCJIOEYRAMY CEPOTO NMECKA v.eeceesces 1O 0,8
7. TleCKE CBeTJIO-CepHE, KBAapIEeBHE, MEIKO3SPHAC-
THe C T'OPM30HTaJbHOH! M KOCOf CJOMCTOCTHD, B OT—
IEeJbHHX IPOCJIOSAX CONEPEAT MEJKHEe DACTUTENEBKHe
OCTATKH .e.cccescesvcscesoscsvssscsscsccsccvssnses HO L,5

o
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{leczE® BOICHOCHH, WX TOGIOWLBA YyXOMAT IION NHO OIIOJ3HEBOTC IWPKA.
BoroynopoM sBisfeTCA HUEXeJexallad MODeEa.

BospacT ReniXOBHX OTJOXeHE) ompemeasica I'.U.Jasyxosam (1970)
KaK caMAnOBCKM# (pHCekuit). U3 MONCTHIANMEX TSCKOB OH YKa3HBAJ HA
HaxXONXy CeMeHHOR (uiopw TFma “LMaTOHAJNEEHX NECKOB" (MAHAENIb-PUCCT).
B cumcke pacTETeJLHHX OCTATKOB, ompelesieHsux M.T.Kunnmaum, oTme-
YyeWwTcA: Salvinia sibirica Nikiting S.cfe.glabra Nikitin,Azolla
interglacialica Nikitin, Selaginella selaginoides Lk., Typha 5D,
Jieleocharis palustris L.; Ranunculus sceleratus L., Menyanthes

rifcliata L., Pobentilla anserina L., Picea sp., Larix sp., Be-
tula 8p., Betula ¢fe naunn L.

ApyTuxX marmmx, YTOURAKILX BO3PACT KAK JETHMKOBHX JIOPON, TakK
¥ NONCTWJIAKMEX ¥X IEeCKOB, NOKA HEeT. CiasryeT JUUEL YIOMAHYTH, SITC
JUTOJCTEYECKOe M3YUEHHe BAJYHHHX CYTVIMHKOB HOKA3a/n0 UX YVINBY—
TeJHHOS CXOJCTBO C XaJjalaHTCKOH# MOpeHOoii.

Ilzonepckas “"ropa”.
Opamuf Geper UpTHa, CeBepO-BOCTOYHAA OKP2UH&a 17OC.CaMapoBO.

Paspes BCKDHBaST CTPOEHHe Tak HasuBaeMmoit CamapoBckoit ocramio-
BOJi BO3BHUIERHOCTH ("TOpPH"} ¢ aGcoJmTHEM oTMerkamm 100-II0 M,
PaCIOJOZEHHOR Np¥ cumAuud pek UpTHwa u O0u. UHTepecek NpHCyTCT—
BUEM B TOJME JENHUKOBHX BANYHEWX IOPOJI OTTODEEHIEB OIOK ¥ ONO-—
KOBIOELWX TummB (puc. [2). 0% GDOBKM BHCOTOJ OKOJO 64 M HaX THJIO-
BHM BOM Oe4YeBHMKa COHARAWLTOA:

Vourz, B M
T, CyTJHOK JeCCOBRIHHIt, NaJeBO-GypHit, IHIEBa—
T, | TOPHCTHAL o o oieo ol o sieioion o ucnnsionsesisons oolololeisa 2
2. [lecku xenToBaTO-C:EPHE, XBapPIEBHE, MEJKO3EDPHUC-
BHER) CUOACTEE Xoivie o o e 0000000 o sisisisiejoioio sivie o Aelo s o o« 2

3. MopsHa - CyIVIMHOK CepoBaTO—-CYpHit, mecuawuit, C
KOMIKOBaTOil ¥ OCKOJIBYATO! OTINEeNBHOCTHEX, ¢ pPacCesH-

HAMY TDABMEM; TalbKOil U BalyHamil M3BEPEEEHHX i

ocamowHux nopox. Iomousa nesKo HEPOBHAfA, MOWHOCTH

CJIOA HETNOCTOTHHES «ovescesnveccanssorasacnsossoas MO 14
4, Cuoit' OTTOpPREHIEB B MUCHOLMPOBAHHHX DPa3HO3EPHUC—

THX [IeCKAX K BaJyHAHX CyIJMuKaxX., OTTODXEHIH — CBeT-
JIO-CepHe, (GeJieCHE S0LEHOBHE ONOKU M ONOKOBHIHHE

52



MomH. & M
TaMHH, (rMevanTCA INIHOH pasmepoM oT I,5-8 mo I0-
20 M ¥ MeXr%me CKOLJIEHMA WeCEeHKHW M KPOWKM OIOIL, Cle-
MEHTHPOBAHHHX TJUHACTHM MarephaloM. KpylHhe OJOKH
B Da3HOii CTeNeHM DPazipolJeHk U DasSUTH TpPelJiBaMA,
Kpas 4acToO HeCyT CJETH OTJNBAHMA M DacTaCKUBaHEA
OIOKOBOTO Marepuaja. TpeuyHH SaloJHEHH ONOKOBOfi
KDOWKO#, IecKaMu ¥ BAJYHHHMA CYTJHRKAME. BIOJb
CTEHOK ! IOJ OTTODREHDAMH BMelia®ljle IeCKH, rajed-
HUKIH, BaJyHHHe CYIJIEHKN CHJIBHO MNACJIOLBDPOBAHH ,%aG—
TC CMATH B &CAMMETDMYHEE KDYTHC CKJamKH, HepeIKo
PasopBaHHHE HANBEraMu U cépocami. CREePXV ONOKOHHS
TJHOH OOHYHO UDEKDHTH IJIAIOM CYIVIAHKOB ¥ IECKOB.
CJICNCTOCTE B IEeCKaX HEPeAKOo o0pasyeT yIJiH NaleHrs
no 80°, Hadmmmawres MAKDOOIIOJIBHA ¥, BO3MOXHO, COJH-
qUUOKTIMM, TOMOWBA. CJIOS HEPOBHAZ «oeevecoossssnseoess LO 12

5. MopeHa - CYTJIMHOK, QHAJNOTWIHHEA CH. 3 .oveccocosss IC
6. Ileckr I'pa3HO-Cephe, MEJKO3eDHHUCTHE, KBaplEBHS,
CHOUECHHE" o0 cvecescoaioIssssiemosesicssasjossafasiecessssacs 2

Hnxe CKJIOH 2QKDHT OCHIAMA M 33E€DHOB2H,B PACYMCTKAX BCKPHBAKTCH
BAJIYHHEHE CYTJIMHKYM W DQ3HO3EPHECTHE NECKM C TPCCJOAMA IaJlewlIKCB.
Paspes CamapoBCEO# "I'ODH" H3y4YaNCH HECKOJIBKEWM TOKOJERIAMUA
reosoroB: H.K.Bucomami, f.C.3mexnbuwreiiriom, B.A.llemeHTheBrEM, B.H.
I'pomoBeM, B.I'.BacmareBmM, C.B.llamwooe 1 gp. JoxasaHo, MTO ONOKA
U ONOKOBMEGHHE TVIVHH, 3ajerapiuie BiCJ. 4 B BUIEe OTTODXEHUEB, [i0
KOMUJIEKCY CONepXalldXCA B HIX JMATOMOBHX BOIODOCJEH ¥MenT sole-
HoBHil BospacT (llankwmii, 1969). Bueljawime BaJLYHHHE OTJIOMEHIA DA~
IMIIXOHHO OTHOCATCH X MOpEHe CaMapoBCKOTO ("pKeckoro") oliemene-

HUA,

B mociienHMe TONH IPeNUPUHMMAJKCEH HNONHTKYA NePeONpeleluTs BO3-—
pacT OTJOAEHMi, cJuarawiinx CamMapoBCKyl OCTaHIEBYH HO3BBHUERHOCTH
% OTHECTM EX K IIHOUEHY-MAOLEeHy wid oxurouery (KysmH, Younma,
1966 ; {pammBHep, I969). 9TO IeJ2J]oCk, IpeXNe BCETO, Ha OCHOBe
OTPHLIAHNA JIETEAIKOBOY NPUPOIH BaJYHHHX NOPOXN. /M NIpHIMCHBAJICH
MODPCKO#f TeHEe3UC, XOTA OCTATKM MODPCKMX YETBESDTMYHHX OPTaHU3MOB B
HUX He OCHapyXeHH, a pPelK¥e HaXOINKH IIeDEeQTJOEEeHENX [aJeO0l'eHOBHX
BOHOPOCJIEH BDAN JM CBUIETEJBCTRYET 0C X OJUTONEHOBOM BOBPACTE.
TOYHO TAKKE # CIOPOBO-IHJBIEBHE CIEKTPH He HOSBONADT, IO HAuEMy
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MHeHW® {ApxumoB m Jp., 197I, I976), maTHpOBATEH IJMOLEHOM ¥ MHO-
LIEHOM BaqyVHuaHe CYIVIMHIE, 3ajerawlifie COOTBETCTBEHHEO Ha CJOe OIO-
KOBH:Z OTTODREHIleB M moJ Hum¥. [lo mamHum B.C.Bosikopoii, Hadop
pacTeHZli B CHeKTpax, 3a UCKINUEHUEM {eDEOTJOXREHHHX, TUIUYHO
yeTBepPTHYHHl, I'r0 IHJbUE ‘KyCTADHEIKOBHX Gepe3, OJbXM, DABHOTDABbA,
BEPECKOBHX, NOJHHEH, a Takge CIODPH aDKTHUYECKUX IJIAYHOB ¥ cdarHo-
BHX MXOB, T.e. CIEKTD, OTpaxailiili, Cropee BCero, JECOTYHIPOBHE
JaHmuadTH, TUIUYHEE OJS NPUISIHIKODHX DailcHOB.

[lpucyTcTBME SpPATHYECKMY TJHG SOLIEHOBHX NODON (OMOK M ONOKQ-
BUEHHX TAMMH) JUGO OTPUUAJIOCE, JUGO GOBACHAJOCH CIION3aHMEM OTIEeNb~
HHX TJIHO C BHCOKO IDHUIIOOHATOTO GJICKZ SOLIEHOBHX IOPOIL, AXOCH Da-
Hee HAXOGUBIlEOCA HAa MecTe COBDEeMeHHOTe UpThiua ¥ maxe "3aranod-
HHMY SpJienMaMy TeoTexToHurn" (KysuH, Youma, I966; KpamubHep,I959).

Hespas corsacutbea ¢ U.JM.Kysumm u H.T.Ycuma (I966) B TOM,UTO
KOMIJIeKC OMATOMOBHX BOIODOCJeH, U3n/IeYSHHHR 3 CIOK, NOJKEH Cull—
TaThCA NEPEOTAOREHHHM, a DeIK#e M IIJOXO#f COXPaHHOCTHM OCTATKM Ma-
JIEOT€HOBHX BOJODOCJIE!l B BATYHENX CYTJIAFKAX CJEeNyeT OTHOCUTH K
anTOXTUHHHM 32XODOHEHHsM. Heo0XOmmMO Takze NOMUEPKHYTH Halee,
YTO SOLIEHCBHE IOPOOH 3aJieraiy B paitoHe CamapoBa Ha IuySune 379-
602 M HM®e ypOBHI MODPA M, IO MAHHHM CEfiCMO30OHIUDOBaHWA, COBED-—
IIEHEO CIOXOi:0, Ge3 IPM3HAKOB "IPOMABJEHHUA muacrpodusma”.

Fasroperiasica TMCKyCCHA CTEMYJMDOBAJN& IIOCTAHOBKY GYDOBHX Da-
6ot (KpanusHep, 1989). BypeHMe psifla CRBaX#H B mpeliesax CamMapoB-
CKOIi ocTasieBO#f BO3BHIEHHOCTM IOKA3aJi0, YTO OHa cJyoxeHa B80-I100
MeTPOBO#l ToJmie# IpeMMyueCTBEHHO BATYHHHX CYTVIMHKOB C IIDOCJIOAMHE
IVIMH,B TOM YHCJIE JIEHTOYHOCJIOUCTHX, & TarZe DEeCKOB C I'aJleTHHKAMH.
DHYTpM 5TO# JIeMHIKOBOM TOJILY IIPOCJERUBAETCA NOBOJBHO BHIEDRAH-
HHi!, HO DE3KC M3MEHUMBOH MomsocTn (6T 5~6 mo 30 M) cJoil Gpexun-
POBAHAHX ONOK ¥ ONOKOBLIHEX TJWMH. B HEM CONSDXATCA BRINYEHHA
YYHIOr'0 CYTWMHUCTOT'O MaTepHasa, & CJOUCTOCTH B OHNOKOBHIHHX IVIH—
HaX (OUEBHIHO, B OTHEJbHHMX $710OKax), CYyIZ IO KepHy ckB. 1I, Ha-
¥JIOHeHa mon yTruoMm or 10 1o 80°. IIpmMeuaTesbHO, UTO OTMETKM KDO-
RI¥ CJCA OTTODKEHIEB W3MEHIBTCA OT 25 OO €5 M HaX yDOBHEM MOpS,
YTO MOXET YHA3HBaTrL HA BHAWITEJNBHYK OUCJOIMDOBAHHOGTEL BMemamiiei
JieHUKOBO TOJIH .

ilog cJyoew OTTOPWEHL?B, HEIOCDEICTBEHHO LOACTUNIAA HX, 3ajerd-
0T BaJyHEHE CYTJIZHKM, HUXE KOTOPHX CJeNyeT NAuKra CHOUCTHX M JeH-



TOYHHX TJHUH C BKINYEHUAMY BZJYHHHX TODOX. (IOCJTENHAAR JORUTCH Ha
OJIMTOIIEHOBHE OTJOREHHA. Bumle CJ0f OTTODKEHUEB B CKBAXKBAX OHIH
Ipoiiiery BaTyHHWe CYTJIMHKM, pas3lesleHHHe MHOI'Ja Ha JIBe Madkyu CJO-—
em neckoB. Kakx BuIHO, B pa3pe3e (OPMAJBHO MOXHO BHAEJUTH  HeC—
KOJIbKO MOpeH. OIEaKo COIOCTaBreHMe HX C YETHDBMA MOpeHamy be-
JoropeA (CM. BHIE) HENOCTATOYHO BHACHEHO. TpaNIiOHHOe NpeNCTaB-
JeHre 00 UCKINYUTEJHHO CaMapoOBCKOM BO3pacTe Bcelt JieIHUKOBOR TOJ-
o, CKapee BCEro, HEOKOHYaTeJbHOe. Tak, MOpeHa, IepeKpHBaKniulaf
CJoit ONIOKOBHX OTTODXEHIIEB B CKB. 1I, mpelcTaBJeHa TeMHO-CEDHM,
NOYTH UeDHHM CYTJIMHKOM C DACCeSHEEM B HeM T'DaBMeM ¥ TaibKOf . Bu-
3yaJbHO OHa CXOFHA C XaJaNaHTCKO MopeHOl, KoTopasd, CyId IO Tep-
MOJIOMEHECLIEHTHHM JATIPOBKamM (CM. BHUE), MOXET OTHOCHTCA K Ta30B-
CKOlf (IO3MHEDPUCCKON) CTAIuKM MAKCEMEJABHOTO (DPUCCKOIO) OJielleHEeHHs.
OrcoIa MOXHO OPENNOJOXMTE, UTO MODEeHa, NOICTRIAmUAd ONOKOBHE OT-
TOPREHIH, BePOATHO, camaposc¥asa (paHHepucckas). CleZyeT OTMETHTH,
YTO JBe HASBaHHHE MODEHH, & O] HMMA elle ¥ HIEHENJIeACTOIeHOBYH
MODEHY, IpeJjiarajy BHAE/MTh B paspzse ckB, 11 eme U.A.Boixos,
B.C.Bosxosa 7 E.E.Typropas (1973). B aTG# ®e CBI3M MHTEDPECHO CO-
ooumen#e II,II.T'eHepanoBa u 0.[l.YepenaHoBa 0 Haxomie ceMeHHO# duio-
DH THIAQ "IEATOHAJHHHX IeCKOB" (MEHAEeJb-DHCC) M3 IPOCJOS CYIEeCH,
ofHaxamuelica Ha npaBoM Gepery MprHma B I M oT IImoHepckolt "ropu".
Cynech 3ajneraeT I'MICOMETDPHYECKE HHEE IO OIIOKOBHX OTTODREHIEB,
HO ee TOIHOe CTpaTurpadmdeckoe NOJOXEHHE He yCTAaHOBJEHO, M HeJNb3A
ECKINYATH TOr'0, 4TO §uiopa B Helt mepeoTJOXeHHA.
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Pre. 1. CYEMATHUECKAST KAPTA
YETZEPTUIHHY OTXOKRHR FRTOTOPCHO] BOSBHMEHOCTH M CMEEHHX PAMOHOB.
SAIAIHO-CHEHPCKAA PABHVHL

Pig. 1. GERERALIZED AP
OF THE PLEISTOGENE DEPOSITS OF THE BELOGORSK UPLAND iND ADJACENT AREAS

WESTERRN SIBERIAN PLAIN
{__ 7

TH0IMHBOPCR %,

WA OxTabpstkoe /O
N S/ PQ, /77

/%
Q. /g

I - roilMa; 2 — HASKHe DOTLHENEIREROBHE TeppacCk; 3 - EHCOKHG MOaMenseli~
CTOOCHOBRE TEppAacCH; 4 — JIGNHEROBHE OTJOREHHS CDEJHENJISRCTNIEHOBKEX OJefs—
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INTRODUCTION

Since 1974 Soviet geologists have been taking an active part
in the International Program "Geological correlations"( IGCP ).
This long-term program is carried out under the UNESCO protection
together with the International Union of Geological Sciences. The
main task of this Program is to organize the research activity
concerning the correlation of geological phenomena and processes
for solving the most urgent scientific and practical problems
of the modern geology.

The Project 73/1/24 "“Quarternary Glaciations in the Northern
Hemisphere" is considered to be one of the most important. This
Project is devoted to the urgent problem -~ the history of Great
Pleistocene glaciation of the Earthe Professor V.éibrava is the
chief of the Project (Czeckoslovakia). The National Working Group
is established in the USSR (Professor A.As.Velitchko is the chair—
man), this Group correlates research activity in our country.
Since 1975 the Regional West-Siberian Group is operating in the
Viest Siberia under the leadership of Doctor of Geological-Minera-
logical Sciences S.A«Arkhipov (Geology and Geophysics Institute
of the Siberian Branch of the USSR Academy of Sciences).

The present Session of the Working Group of the Project 73/1/24
is organized by the USSR Academy of Sciences and by the WMinistry
of Geology of the RSFSR: Geology and Geophysics Institute of the
Siberian Branch of the USSR Academy of Sciences ( Novosibirsk ),
Institute of Geology of the USSR Academy of Sciences ( Moscow ),
and the "Glavtyumengeologia' ( Tyumen ).

The objective of the Field Session in the Tyumen region along
the route Surgut-Pogrebnoye~Surgut is to show to the participants

glacial sediments of the Belogorsk Upland, to discuss debatable
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problems of glacial geology and stratigraphy, methods and futu-
re prospects of moraine study, correlation of main phenomena

in the glacial history of Siberia and Europe and, finally, paleo-
geography of the latest glaciation period.

The study of the West-Siberian glaciations is very important
for geological surveys, for mineral and underground water pros-—
pecting, for geological-engineering examinations and for reali-
zing the project about redistribution of water resources of the
West=-Siberian rivers,

The Guide-book and illustrations are prepared by S.A. Arkhipov.
The results of lithological studies of moraines are given by
T.Ges Shelekhova; termoluminescent and radiocarbon dates are
presented by V.A. Panychev and V.N., Shelkoplyas. All preparatory
work for publication of the manuscript was done by S.A. Lyeuklkin,
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GENERAL CHARACTERISTICS OF THE REGION

The Belogorsk Upland occupies the North-Western part of
the West-Siberian Plain being a divide between the Ob, Nazym
and Kazym valleys (Fig.1). It is confined to the marginal part
of the Middle Pleistocene glaciation and its accumulative
relief is of glacial origin. The altitude of the Belogorsk Up-
land varies from 120 to 220 and sometimes up to 230 me Maximum
elevations are oddly spaced all over the area. Hills stretch
near these elevations while the lower parts comprise rather
flat relief. Elevated areas alternate with depressions and appa-
reatly with meltwater channels, the latter being used and model=-
led by river systems. The' shortest and steepest slopes of the
Upland face the Nazym valley where the glacial Belogorsk basin
joints with a sharp bend the outwash plain of the Surgut polessiee.
The Kazym slope is gentle while along the Ob slope the steps of
terraces attach to the hill at an altitude of 80-100 m.

The Belogorsk Upland is covered by solid mantle of glacial
sediments mostly consisting of tills and associated with them
facially fluvio-glacial sands and clays (Lazukov,1970; Arkhipov
et al.,1968, 1976, 1977; Martynov et al.,1976). The glacial
sediments vary in thickness from 15-20 up to 80-100 m., Pre-Quar-
ternary (Oligocene) rocks forming variously elevated Uplend's
basement are dislocated by the glacier, sometimes very intensive-
ly (Lee,Kravtchenko,1959; Nalivkin,1960),

A depression of glacial erosion joins the Belogorsk Uplend.
1t stretches out for 280-300 km. between south-west slope of
the Belogorsk Upland and Lulinvor massif which occupies the left

bank of the Ob river., The width of the depression is 35+40 ku.
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The burried floor is rich in rises and overdeepened (up to 150-
180 m. below the sea level) closed basins which according to
drilling data are infilled with thick layers of boulder clays
and sands (Arkhipov et al.,1976). At present the depression is
occupied by the Ob valley though the outliers of glacial depo-
sits are preserved under the flood plain and in the terrace
basements.

From the east the elevated glacial Belogorsk Upland joints
the lower (80-90 to 100-120 m.) flat and heavily swamped outwash
plain of the Surgut polessie with plenty of lakes. Its surface
is composed of fluvioglacial sands (to 35-40 m.) but the basement
comprises moraine outliers consisting of boulder clays, as drill-

ing data indicates
MAIN PROBLEMS

Many authors distinguished several moraines in the Belogogsk
glacial sedimentse In 1948-1949 1I,I.Krasnov, S.G.Botch, S.V.
Yakovleva, E«P.Boitsova suggested to refer them to Samarovo and
Taz horizons corresponding to the Early anrd Late Riss according
to the Alpine scale, Later on the attempts were made to distin-
guish two or three moraines (Arkhipov, Matveyeva,1964; Arkhipov,
1971; Martynov et ale,1976) with interstadial Riss layers (Kap—
lyanskaya, Tarnogradsky,1966; Malinovsky,1960). The other
authors (Lazukov,1964, 1970; Leeder 1961, 1965; Zakharov,1965),
however, pointing out the changable lithologic—-facial composition
of glacial stratum considered its stratigraphic subdivision im-
possible and on this basis fully attributed it to the Samarcvo
(Riss) moraine. This concept is especially supported by G.I.Lazu-
kove Thus th: discussion concerning the number ane ag: of the

moraines within the Belogorsk Upland lasts for years.
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The second important problem concerns the correlation of
the Belogorsk moraines with the marine sediments spread in
zones of sea transgressions, in estuarine part of the Ob valley,
on the vast territory of the lowland adjacent to the Belogorsk
Upland from the North. According to Lazukov, the entire Samarovo
(Riss) moraine (i.e. the whole glacial formation) northward is
supposed to be replaced by glacial~marine sediments of the Sale~
khard series. This concept suggested at the early stage of re=-
search has never been strictly proved and later it led to a
wrong interpretation of rock genesis and to incorrect correlations.
The start was made by the hypothesis of I.L.Kuzin and N;G°Choéhia
(1965) based cn the rejection of the sheet glaciation of the
West-Siberian Plain. These authors accepted an unproved assuption
of the Salekhard series being entirely represented by marine
sediments that in turn made grounds for R.B.Krapivner (1969),
1.Z.Zaionts (1969) and D.G.Zeeling to classify well developed
boulder~bearing deposits (moraines),supposedly as having marine
origin,with Salekhard ssries ranging from the Lower Ob to the
Belogorsk Upland area. The assumption that continental moraines
are of marine origin led these authors eﬁen to the revision of'
the Salekhard series age which they confined‘to.Neogene instead -
of Middle Pleistocene (Zaionts, Krapivner,196?).,

According to the above concept P.P.Generélov and Yu.P.Cherepa-.
nov_(j975) determined boulder glacial sediments of the Beloéorsk
Upland mainly as marine,.lacustrine and alluvial formations.

They attributed the .development of boulder'éléys (moraines) and
associating glaqial dislocations to.the landslides and clay dia-
virizm phehdmena. The authors distinguish SeQeral series within

the stratum, some of thew pertaining to Neogene,
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Thus,to the existing problems concerning the number of mo-
raines, their dating and correlation, new problems were added
during the last decade. A number of geologists (I.L.Kuzin, H.Ge
Chochia, ReB.Krapivner, I.L.Zaionts, P.P.Generalov, Yu.P.Chere-
panov) deny the glaciation in the West-Siberian Plain and conse-~
quently the presence of glacial deposits in the Belogorsk Upland

relating them to other genesis and age.

GENERAL FEATURES OF GLACIAL DEPOSITS STRUCTURE

The results of investigations during 1971-~1978 allow us to
confirm the fact that moraines are widely spread in the Quarter-
nary sediments exposing at the Belogorsk Upland.

Moraines usually form geological bodies with uneven contacts
isolated from the underlying and overlying sediments with thick=-
ness from some metr'es to some tens metres.s They consist of un-
stratified loams and sand loams, sometimes with scaly structure
containing scattered at random gravels, pebbles and boulders
both of local friable sediments and exotic crystalline rocks.
Moraines are characterized by Pre-Quarternary erratics which
may be either distinctly isolated or fractioned to a different
degree and mixed up with enclosing rockse In the latter case
they are distinguished by concentration of exotic material,
Typical of moraines as geological bodiessunsteady 1lithologic
composition, fragment-cloddy parting and numerous small to large
deformations (flexures, fractures of formation continuity, slides,
shifts, crushing)e. Moraines are ysually associated with lacus-
trine-glacial varved clays and aqueoglacial stratified loamy and
sandy, sometimes gravel sediments. Altogether they form continen-
tal=-glacial complex which occurs on underlying rocks.usually

with dynamic contaets, 20



Pgtrographic data confirm poor moraine sorting in all classes
of terrigenous material and different roundness of gravel-sand
grains, often being very low. The latter always include the
fragments of crystalline (quartzites, flinty and mica slates,
gneisses, peridotites, gabbros etc.) and sedimentary rocks
(Mesozoic and Paleogenic sandstones, alleurites, opokae, clays,
Quarternary varved clays, etc.)

The most important point in classifying the moraines of the
Belogorsk Upland is the presence of redeposited remnants of
the Mesozoic and Paleogene diatoms including the rare Quarter-

nary freshwater species of Pinnularig and Navicula families

and the absence of autochtone fauna of mollusks and foraminifera®.
These data confirm the continental origin of loams and sandy
loamses In continental environment only sheet glaciation could
provide sediments with presence of boulders and pebbles of

the Urals origin heavily enriched with Paleogenic and Mesozoic
erratics (exposed only along the eastern margin of the Urals)

and with exotic paleontologic material (the Mesozoic and Paleo-
genic diatoms).

Glaciodislocations occuring in the boulder and boulderless
Quarternary deposits sometimes in the youngest near-surface
Paleogenic layers of Oligocene should be also related to gla-
ciers, These dislocations are called "rootless". They quickly
fade out in the deeper Eocene and Paleocene horizons.

In 1973 P.P.Generalov and Yd.P.Cherepanov suggested a hypo-
thesis of nonglacial origin of Quarternary dislocatiuns of the
Belogorsk Upland considering them to be the result of landslidiag
and clay diapirisme As to our opinion, this hypothesis is ques-
‘tionable. The following evidence points against it. As it has
been recently determined boulder clays (moraines) are heavily

=19
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enriched with exotic material., It consists of Mesozoic and Palaeo~
genic diatom- frustules, different arratic materisls and inclu~
sions of Mesozoic and Palaeogenic fine-disintegrated rocks.

The rocks in the region described lie much lower than the river
water level and in general with conformitys Therefore it seems
unlikely for exotic material to penetrate into Quarternary sedi-
ments (moraines) by means of landslides and clay diapirism; it

is obviously not local and to our opinion it has been brought

by glaciers from the eastern slope of the Urals. Different breaks
in the glacial and underlying Palaeogenic sedimentus are also re—

lated with glacial activitye.

In stratigraphic upward sequence we distinguish four moraines
which are named: Nizyamy, Karymkary, Khala-Panty and Kormuzhikhan-
ka, They differ by the position in the section and by some litho-
logical characteristics,

The lowest Nizyamy moraine lies directly on the Pre-Quarternary
Oligocene rocks (a typical section is at the Nizyamy Yar,but
its basement and in some placesoprobably,the whole moraine is
often Below the Ob river water level (Noviye Karymkary, the Kor-
muzhikhanka'taf, the Khala-Panty "mountain" etc.). It is the
thiqkest moraine‘(35-40m.) composed of grey-brown and greyish
tight loéms with dispersed pebbles and boulders (up to 3% of the
rock volume); the sorting coefficient varies from 4.5 to 6.3.
Among~pébbles and boulders there are numerous different shales
‘(amphibole—zoisitic, dhloritic, epidote-amphibolic, quartz—mus-
covitic etc{);igneous’rocks»(porphyrites, granites, granodiorites);
meﬁasdmatiq rocks.(quartzites,'epidosites, serpentines); ultra-
metambrﬁhic roéké (gneisses,.plagiogneisses); sedimentary rocks
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gritstones, gritstcne -~ sandstones, aleurolites, sandstones, clay
shales, opokae, flints). A group of index cristalline boulders is
jistinguished, it includes leucocratic granites and plagiogneisses
usuwally associated with shales. The overlying "red" Karywkary mo-
raine with thickness up to 15-20 me. is clearly distinguished by
its bright yellow-brown colour at the Noviye Karymkary type- section
and also in the Nizyamy ravine, the Khala-Panty "mountain"” and in
the other places, Sometimes the colour darkens to brown-yellow or
grey-brown shades. Usually it is presented by tight sandy loams
of solid texture with abundantly scattered gravels. The sorting
coefficient varies from 1.5 to 5.8 ,pebbles and boulders yield to
0.6% of the rock volume,

The Xarymkary moraine consists of amphibolite fragments, diffe-
rent shales, mesocratic gabbros, altered porphyrites, quartzites,
epidosites, gneisses, quartz-fieldspathic porphyries, sandstones
(including calcareous), clay shales and flinty rocks. Petrographic
composition of its clastic material is similar to that of the under-
lying Nizyamy moraine. However, there are some differences.

For example, in the Karywkary moraine granitoides and serpenti-
nes are absent and porphyries and calcareous sandstones, unknown
in the Nizyamy boulder clays, appear.In the Karymkary moraine the
amount of sedimentary pebbles and boulders is less (30% of the
total fragment weight, while in the Nizyamy moraine-up to 48%).

The overlying Khala=Panty moraine in the type-section of the
Khala-Panty "mountain” is of dark-grey, almost black colour, due
to the numerous small and large erratics of black gypsiferous
Palaeogenic clays. The latter are highly desintegratea and mixed
with morainic material (Keushki). with the decrease of the content

of the erratic clays the Khala—Panty moraine chahges to prey and
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and brown-grey (the Nizyamy Yar). Locally it includes erratics
of the "red" Kaerymkary moraine (the Kormuzhikhanka Yar, Khala=
Paunty "mountain' etco)e It is characterized by peculiar “small-
block" parting with the size 0o5-1 cub. dm., isolated by thin
sand interlayers, often heavily ferruginated. The boulder and
pebble content is rathier high (up to 4%), the sorting coefficient
is 3.5.

In the Khala~Panty moraine which holds the wost various petro-
graphic complex of clastic waterial (bculdersand pebbles), the
following rocks are distinguished: metamorphic (garnet—epidote-
zoisitic crystalline shales with pyrite, ampbhitoles with garnet,
biotite-muscovitic shales); ignecus (biotite~hornblendic diorites,
banded geabbro-norites, porphyrites, peridotite); ultrametamorphic
{quartz-muscovitic gneisses); effusive (quartz porphyrites, dole-
rites, altersd pyroclastic tuffs); metasomatic quartzites, apido-
sites, serpentines); sedimentary (sandstones, aleurolites, coaly-
clay shales, flints, opokse). It is worth mentioning that sedimen-
tary rocks of the Khala~Panty moraine comprise only ‘i0% of the
total boulder and pebble weight versus 48% in the Nizyamy moraine
and 30% in tue Karymkary one. Among the index crystaliine boulder
there are distinguished rocks with garnet and among .the associatec
deposits =~ shales andé porphyrites.

The youngest Korwuzhikhevka moraine occupies the highest stra-
tigraphic level in the Belogorsk glacial strata section. It is
described in the Kormuzhilkharka Yar and is observed in the
Nizyamy one. The moraine comprises thin (from 2~3 to 5-8 m.) grey
and grey~brown boulder clays (the contemt of debris varies from
0.11 to 0.75) with fine-cloddy parting: the sorting coefficient
is about 5.5 Boulders and pebbles are represenied by cataclastic
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granites, amphibole~ zoisitics, awphibolites, differeat shales,
gabbros, porphyrites, quartzites, serpentinites, metadiabasese.
Sandstones, alleurolites, clay shales, flints, opokae are dis-
tinguished among sedimentary rocks ( up to 15% of the total boul~
der and pebble weight)e

Intermorainic sediments of both fluvio-glacial (varved clays)
and probably lacustrine or alluvial origin (bedded clays and loaums,
sand and pebble interbeddings) are also rather widely spread at
the Belogorsk Uplande According to their position in the section
they are divided into three intermorainic members (lower, middle
and upper} which are distinguished in many outcrops. Though their
paleobotanic study has been just started,their Quarternary origin
is quite obvious, No reliable findings of the Neogenic flora were
reported,in spite of the thorough search especially held by P.P.
Generalov and Yu. P. Cherepanov. The absence of marine fauna is
also an important evidence, which absolutely denies the hypothesis
of the presence of the marine Quariternary or Fliocene~Quarternary
(according to P.P. Generalov et al.) scdiments in the Belogersk
Upland. In the past years attempts were made to distinguish
Middle-Quarternary interstadial (interglacial) the so-called Shirta
layers in the Kormuzhikhanka Yar section and in the cutcrop near
the village of Polovinka (Kaplyanskaya, Tarnogradsky, i966; Malinow
sky, 1960), but their stratigraphic position relative to the dis-
tinguished moraines and intermorainic members remains unclear.

We made an attempt to define the age of the Belogorsk moraine
by the thermoluminescence method. A series of samples was selected
from intermorainic layers and analysed by V.N. Shelkoplyas. Lacust-
rine bedded clays, comprising the lower intermorainic member imme-

diately above the Nizyamy moraine, appeared to be of the similar
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age: the Kormuzhikhanka Yar (280% 58 thousand years), Koltysianka
(270i 57 thousand years) and the Chemashevo Yar, Yeryn- Khotyn -
Yugan (260% 57 thousand years). Besides, 260% 57 thousand years
date was obtained for sands and loam layers from the Nizyamy Yar
occuring between the Nizyamy and Karymkary moraines in outcrop I,
Lacustrine clays of the middle intermorainic member overlaying
the Karymkary moraine (Urmannoye) and fluvio-glacial (ilacustrine?
sands and clays underlying the Khala~Panty boulder loams (Khala -
Panty "mount™) are dated as 230% 54 and 240% 51 thousand years,
respectively, Two similar dates of 130% 31 thousand years (Kormg-
zhikhanka and Nizyamy) were obtained for the upper intermorainic
membeX composed of Jacustrine clays crovming the Khala-Panty ma -
raine, Clays are in turn overlain by sands, which underlie the
upp2r Kormuzhikhanlka moraine exposing in these yars, The member
of varved clays occuring directly on the Khala=Panty moraine in
the Vezhakorovsky Yar was dated as 120% 17 thousand years, Finally
the age of the lacustrine- glacial loams genetically connected
with the overlaying Kormuzhikhanka moraine was determined as 100%
17 thousaznd years ( the'Yeryanhotyn Yar, the mouth of Yeryn-Khotyn
Yugan). ,

All the above-mentioned evidences inaiiectly confirm the Early
Zyryanka (\Wirm) age of the Kormuzhikhanka moraine, especially if
we take into account that the radiocarbon age of located stratig-
raphically higher sediments is from »8=39 to more than 40 thousand
years.

For this reason our investigations in the Lower Ob basin should
be mentioned (Arkhipov et al.,1977), which allow mainly on the

basis of correlations to refer to the Early Zyryanka the youngest
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moraine of the Belogorsk Uplaad,

Thus, geological, paleontological and radiological data
show rather definitely the different age of the intermorainic
members and the moraines of the Belogorsk Upland. Two Middle-—
Quarternary (Riss) moraines and an analogue of the Shirta ho-
rizon (Interriss) are obviously distinguished here, while the
presence of the Lower Zyryanka (Lower Wiirm) and the Shaitan
(Lower Pleistocene) moraines and respective interglacial and
interstadial layers is guestionable,,

Nevertheless, ome must hope that further radiological-and
lithological investigations will undoubtedly allow to define
diagnostic features of the four discussed moraines and to cor-
relate them first within the Belogorsk Upland and later in the
adjacent areas. Palinological studies undoubtedly will help to
establish the stratigraphic status of the intermcrainic mem-
bers which with years can turn into separate stratigraphic
units. All this data will form the basis for correlations and,
thus, will allow to establish corresponding positions of the
Belogorsk moraines and the imtermorainic layers in the Unified
provisional stratigraphical scale of the Quarternary sediments
in the West-Siberian Pl4in. At preseng we canhot iderntifly them
confidently with Shaitan, Samarovo, Taz and %yryanke inoraines
and with interglacial horizons; therefore the moraines are gi-
ven local names and intermorainic sediments are grouped in the

lower, middle and upper members,

DISCRIPTION OF REFERENCE SECTIONS

Glacial Belogorsk stratum has pechliar structure,typical
obviously only of glacial formations. It is characterized by

numerous glaciodislocations, washouts and interenclosures of
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different age sediments that results in inpersistance of geolo-
gical bodiss strike, sharp facial variations and fragmentariness
of genlugical records. Only in some few outcrops it is posgible
to distinguish all the four moraines and three intermorainic
layers and among them the Kormuzhikhanka Yar should be primarily
mentioned,so it is advisaule for the fisld session to start

inspection with this Yar.

Ihe Kormuzhikhanks Yar

The right bank of the Ob river, approximately 6.,5-7,5 km.
upstream the river frowx the settlement Oktyabrskoye whaxf,
The exposure cccupieg ihe Belogorsk Upland slope and consists
of a series of scarps (20 sections) facing the Ob channel for
1 km.(¥ig.2). Rather complex glacial stratum consisting of
four moraines and three iantermorainic members with numerous
wacshouts and glacial dislocations exposes there. All the four
noraines and the upper intermorainic member expose omly in
outcrops 14 and 19, their height over the Ob river being 6€
and 60 m.,respectively. The following section is described

in them,

The Member of Covering Loams Thickness
1s Loess énd s#ndy loams: straw-coloured— (m')
brown, dﬁsty, pbfous, tight, holding ver-~

tical walls. In;ths iower part cf the

membey they have thin inpersistant bedding

due to thih sand interlayers with gravel and

pebbla.lenSeé and}eﬁclosures SN . from 5 to &
e Kormushikhenks Moraine

2. Losme: brown+gfey'5nd'grej—brown with
fine—cloddy:pértihg,véaudy, poorly sort-
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ed with randomly scattered gravels, pebbles and

occasional boulders (up to 15 cm.) of igneous

and flinty-gquartz rocks. The moraine is ob-

served only in the highest part of the yar

(ontcreps 14-16) at the elevation of 48-60 m.

over the Ob. It occurs mantle-like and does not
participate in glacial Gistortions eeecesecsese 4 - 5

The Upper. Intermorainic Membex

5. Sands:igrey and light-yellow, quartz, fine-grainedf

well sorted with thin (1-3 Em) horizontal in-

terbeds of light-brown sand lqams. Inequigra-

nular grey'sénds (3~5 to 10 ¢m.), with cross-

-bedding and crenulation are observedescscocesecse ~up to 6

4.Thin horizontally interbedded 11ght—brown

clays and light-grey’ flne—gralned sands. There

are interbeds (3-5 cm.) of darb-grey (dark—blue)

clays and 1nequlgrauular light~blue sanéSeeccesee . 3,0

5. Aleuritic clays: dark-bfown -and grey, u1ght

with thln (some mm.) lnterbeds of flne-gralned

sands and sandy loams,. sometlmes ochreous along

beddlngs. Termolumlnnsuenh datlng of the clays

vsampled at the foot of. ‘the 1ayer appeared to- be

130 -% 5 thousand years. The bottom is uneven’ “

and ierrublnated ..........,,.,.'..........f.,.c" 4,2
he Kha;a—Pantz Mordlne o

6. Sandy loams' dark—grey to. grey, tlght, noorly-
-sorted w1th large fragment—cloddy parting,with

urandomly scattered angular gravels and pebbles,

-sometlmes boulders (up to 25 cm.) of various

'1gneous or sparsely fllntyfguartz,rocks,also
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sandstones and argillites. Locally along the
roof the loams are heavily ferruginated. There
are numerous inclined and vertical stocks from
S—é'to 20 cme wide filled with ochreous compact
sandy~loam material. Distinctive small-blocked
parting is observed within the entire layer
amplified by irpersistant lenticular sand
interlayers. A large bdblock (2,5-3,0 m. thick) of
the "red" moraine composed of yellow-brown very
compact sandy loams with large amount of ran-~
domly scattered angular gravels occurs in the
rocks three meters down the roof. At the base
of the layer numerous sandy stocks are observed,
the bottom is hneven,-indented with numerous
traces of underlying sands intruding into the
WOr8INE o v o « o« o s o o5 o 06 s c0 © s s o &

The Middle Intermorainic hiember

7» Sands: grey,quartz, fine-~grained with lenses
(up to 10 cm.) and laminars (1-3 cm.) of dirty-
~grey and brown sandy lgams containing small
pebbles and gravel o o ¢« o o ¢ o o s © o s o on
The Karymkary Moraine

8. Sandy loaus and loams: yellow-brown, "red",
coarse—sandy, very compact (forming vertical
walls, ground columns and pyramides),containing
randenly scattered pebbles of igneous rocks,
flints,quartz and numercus angular gravels,

In outerops 15 and 16 there is observed folia-

tion into separate scales (inpersistant tilted
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beds) interlaid by compact ochreous sands svecse Up to 18=19
The Nizyamy Moraine

9¢. Loams: grey-=brown, brovm and grey, sandy,

coarse~sorted, compact with fragment-cloddy

parting and randomly scattered gravels, pebbles

and boulders of igneous rock, sandstones, argil—

lites, cpokaslike clayses Clastic material is

angular and subrounded seccsecesevnecccsssscnsscs UP tO 25

The Kormuzhikhani:z moraine and the upper intermorainic member
are observed only in the uppermost part of the yar (outcrops 13-
17) at the elevation of 43%-60 m. above the Ob, occuring blanketly
withouti glaciodistortions (Fig. 2),while the bedding of the three
other moraines and the middle intermorainic member sands is often
distorted.

The Khela-Panty morainc is traced along the whole yar, except
the outcrops 1-5, where it is truncated bty the young terrace
sediments. Its thickmess varies from 4-5 to 24 me. and locally
it is involved in glacial distortions and contains relics of
the "red" Karymkary moraine. Glaciodynamic contacts are rather
widcly developed, although the sands of the middle bed under-
lying the moraine are deformed not everywhere ard scuetimes occur
conformably (outcrops 5-7).

Mode of occurence of the Xarymkary moraine changes guicklye.

In outcrops 14-15 it is precented by hcumogeneous solid "red" sandy
loams which are thrusted over and pressed in .the underlying brown-
grey Nizyamy tills along the sharp and uneven contac%, In the mo~
raine body inc.ined fractures probably,of shearing and sliding (2)
are noted, and in the underlying sands the broeken bedding is

reported. We suppose those to be the traces of dynamic glaciation
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which had caused the deposition of the "red" moraine. In the out-
crops discussed the Karymicary moraine is not deformed. Its roof,
though washed out, is covered with intermorainic sands. The defor=-
mations appear only in outcrops 16=17 where the Karymkary moraine
is "transgressively" overlapped by the Khala-Panty one. In this
section the “red" stratum is vividly laminated into sandy loam and
loam interbeds (scales); the upper scales turn upward, the lower
ones are heavily crumpled to discontinuity and dip at the angle

of 70—800. In outcrops 17 and 20 faulted beds (btlocks ?) of "red"
sand loams occur vertically. They are overlain with steeply incli-~-
ned contact by a distorted block of the dark-grey Khala-Panty mo-
raine.Intermediate sands also occur in the form of crushed dis-
placed steeply dipping blocks with squeezing-out and plastic flow
(?) marks.

The Nizyamy woraine is characterized by sharp changes of thick=-
ness (from 1.5~2 to 25m.), very uneven inclined (up to vertical)
contacts with overlying and underlying deposits and by numerous
fractures (shearing planes ?) in the moraine body with a dip angle
of 5—47°q In outcrop 15 there are exposed heavily distorted sands
underliying the Nizyamy woraine, their age and stratigraphic posi-
tion remaining unclear. They prcve to be an erratic wass. Sands
are strongly distorted in the adjacent outcrops 15 and 16 where
they joint witn Nizyamy boulder loawms along sharp glaciodynamic
contactss In both cases sands are younger than loams, because they
are scgeezed either between the Karymkary and the Nizyamy moraines
or between the latter and the Khala~I’anty ones.

The adjacent sections (outcrops 18-20) are interested because
of the intermorainic deposites between the Khala-Panty and the Ni-
zyamy ncraines whicli consist of ‘the two heterogenous beds follow -

ing each other with washou%; in the upper one fluvioglacial ( ? )
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sands are predominant while the lower bed is composed of  lacustrine
clays (Fige2). Thermoluminescent dating of the upper part oif the
lower member and the middle part of the upper one was determined
as 280% 58 thousand years and 210% 46 thousand years respectivelye
The sands are overlapped by the Khala-Panty wmoraine and jointed
(in the lower part of outcrop 20) with the "red" Karymkary one.
With these evidences we attribute them to the middle intermorainic
member. ife assuwe the underlying clays to be "a lower intermorai-
nic member"', As they had not been found in a single continuos
section between the Nizyamy and the Karymizary moraines their stra-
sigraphic position is still unestablished. Besides, in outcrop 19
these lacustrine clays lie on the Nizyamy moraine with washout evi-
dence (20 cme. bed of fine gravels occures alon; the contact),
though the stratigraphic importance of the washout is not clear.
It is quite possible that the lacustrines including the varved
clays represent to a certain extent a facies analogue of the
Nizyamy glacial deposits and probably reflect the last phase of
the Nizyamy glaciation.

Here is a brief description of the interinorainic section in
outcrop 18 where under the Khala-Fanty moraine overlapped by
sheet loess—loams beginning froui elevation 28-29 m. above the
Ob one can see:

The iliddle Intermorainic Member Thickness (1)

1. Sands: light yellow, yellow and grey, quartze

A strong local ferrugination is defined directly
under the ¥hala-Panty moraine (outcrop 20). Sands

arc consolidated to sandstones with colours changed

to rusty-ochre and violete The interbeds of fine well-

-sorted inequigranular sands (from 3-5 to S0 cm.)
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and also rare laminag (3-5 cme) of coarse light=—
brown sand loams alternate with gravel and peb-
ble beds. The dip angle of the beds is 7-80....... 11-12
2o Mulviple alternation (up to 10 layers) of-
sands, sand loaus and sandy~aleurolitic ciayse
Sands are yellow, yellow-browm, quartz, fine-

or coarse-grained, Jlocally highly argilla-

ceous, consolidated, sometimes more coarse with
gravels and pebbles and characterizad by hori-
zontal, wavy and laminated structure, The thick-
ness of sand layers is 0.,3-1.6 me The second
(from the bottom) layer includes irregular
sandyloam laminae (from 0,5 to 2=3 cm.) enrich-
ed with dark-brown phytcleims.Light-brown,

grey and dark-grey with dark-blue tint sand

loams and loamy sands (0,3-3 m.) often are with
an earthy texture and sometimes with cloddy-

slab parting, characterized by very thin horizon-
tal and wavy bvedding resembling "ripples of
shallow water', The bottom of the bed is com-
pnsed of poorly sorﬁedlinequigranular sands

(up %o 1,6 me) witiz lenses of angular quariz
gravels and chippings consisting of clay balls.
All interveds in bed 2 are conformably displaced
at the angles of 15~18%8W (262-265%) ceovscsessseos 9:5-10

The Lower Intermorainic Member

%, Aleuriiiic clays: dark—grey and grey-brown,
tight with cioddy-slab parting and horizontal
bedding due to thixn interlayers (0,5-3 cm.)

of yelilow ochreous sandy and sandy loam material.
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The dip angle of these interlayers is uO-#SO
SW (265-266°). The e¢lay roof is uneven and washed
out ., At the bottom of the bed there is dis~
tinguished an irregular lens-shaped band ef
inequigranular sands with angular gravels and
pebbles. Sands are lccally replaced by fine
petbles which overlay the Nizyamy moraine with
distinct steeply inclined (up to 50°) washoute eceeececsec 7,5
Thus, clays of bed 5 are conformably displaced with the under-
lying Nizyamy uworeine, noth of them dipping south~west at an angle
of 45—500. The morzine roof raises ue to 12 m, 2bove the Ob water
level in the direction of outcrop 19, where its contact with clays
and the clay occurence itself become horizontal. Note that the thick-
ness of the lacustrine clays remain practically unchanged (about 7 m,)
The reduction of sand thickness (layers 1 and 2), their partial
replacement by sand lozams with horizontal strike is obsexrved in
the same direction. On the cther hand towards outcrop 20 the thick-
ness of beds 1 and 2 rapidly.increases9 they dir under the Ob beach‘
at en angle of S0-70°, The bedding of saads (bed 1) nesr thé block
of the "red" moraine (gutcrop 20) is sharply distorted.
The Nizyamy boulder clays and overlapping intermérainic élays
and sands are supposed to be glacio-distorted in the forwm of =n anti~
cline limb. The swelling of sands with sharply crushed bedding in
front of the limb (outerop 20) is believed.to have bheen forwmed by
squeezing-out of sands under plastic deforwmations.
The geological structure of the other part of thz yar (outcrops
1-11) down the Ob is wore simple (Fig.2). iie suppose that the only
Khala-Panty moraine is presented here; it contains erratic wmasses

of yellow-brown (Karymkary) sand lozms in outcrops 5 ané 7.
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As a rule the moraine is overlied by cover loess-loams but in cy
crop 5.there are preserved the deposits of possibly the top intarmJ
rainic member (dleuritic clays and sands)., The Khala-Panty moraine
unconfoermably overlaps the underlying deposits with very uneven,
locally glaciodynamic contact which is raised above the Ob water
level from 21 to 48 m,

We attribute thec submorainic section of the part cf the yar und:
discussion to the middle and lowsr intermorainic members, The niddl
member as it alsc happens in outcrops 18~2G cortains argillaceous
sands (outcrops 4 and 5) and coarse semigravels {ontcrop 7) which
overlie the lower argillaceous member with washout evidence. Clays
are aligned within the basement of nearly all beach scarps, where
they are partly exposed at the base level of denudation, though
their bottom is not outcropped.

Thexre are nc exposures of the Nizyamy moraine here and cnly smal
outcrops of boulder clays occur locally at the beach.

A special attention should be paid to the section of the lower
intermorainic wember in outcrops 2 and 3. It is evidently more
complete than the previously described one ( outcrop 18). Under
the sand member in outcrop 2 frem elevation 18.7 above tpe Ob occur

Thickness (m)
1. Aleuritic clays: dark-brown; thin-bedded due
to interlayers {from several mm. t0 1 cm.) of
light~grey £fine sAaNdS sessceccetsoecveecccovsoscesssesenc 0.9
2, Varved ciays: ribbons (0.5~ cme) of yellow~brown
rich clay albernste with light-brown,light-grey
sand ioams (some ume). These clays yielded.
= thermcluminescent date of 260% 57 tnousand

2 9883370050820 16490009003 Ct002000030¢0000CV0C0 0.8

year

wn
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%« Horizontal interbedding of light-grey sands

(5-10 cmeJ and dark-brown sand loams (SOmE Che)soocs 0,8

4. Grey, quartz, coarse sands with gravels and

pebbles 0000000000 0005850C060C Ve iodsessseroneessos 0.2

S Sands: yellow, quartz, fine with thin hori-~

zontal bedding getting thinner and argillaceous

to the btottom where the intérlayers (some mm. )}

‘of aleurites and wavy bedding reseubling "ripples

of shallow water" appear. The contact with under-

lying .clays is characterised by the presence of

the cross-beddedinteriayer of coarse sands (0.2 m.)

w1th fine gravels sceccssnossecncesssecocennnsnsoocae 8.0

6. Clays: grey-brown to grey with dark-blue tint

having cloddy=-slab parting and thin horizontal

bedding due to interldyers (mm.) of sand loam mate~

rial
According
are a new
bed 6 can
described
In the

SeoesecacceseoesctoescdectossesnseecoesesaeosodbOUt 3;0
to the description and thermoluminescent é&ating beds .1-5
element of the lower intermorainic memnber vbeczuse only

be considered the direct analogue of the lacustrine clays
in outcrop 8.

centre of the yar (outcrops 9,10,12) both intermorainic

meubers are visibly distorted. Irf‘eutcrop ¢ clays are crumpled in
) P 3%

a gentle syncline striking N 59—65° E with the dip angle at one

of the limbs up to 18-20°.

In another section {outcrop 10) one can see a truncated { possibly

by the fault ) limb of anticlinal distortion which trends N ?8—83°E

and dips up to 560, Sand layers of outcrop 12 form complex isoclimes

and possibly are broken into blocks,
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From the Kormuzhikhanka Yar the excursion route goes down the
Ob-river. Nearly all the way doﬁn to the Nizyamy Yar two series
of flood plain terraces extepd along the right bank, their ave-
rage height being 22-2% and 35-40 m. respectivelye. The Oktyabrsky
settlement is situated on themes At the base of the terraces boulds
clays and sand loams of the Nizyamy and Xarymkary moraines and
locally white Oligocene sands are exposed. These deposits are co-
vered with basal pebbles which are overlain by bedded sands, sand-
lvams and seldom with lenses of peat wadges. These are alluvial
and lacustrine depesits cverburdened by covering loess~loaums,
Peats from a 40 m. terrace outcrop (2km. down the village Polo-
vinka) has been radiocarbon dated as 5915014270 years (determinatis

of the Siberian Branch of the Academy of Science gave 1240 years)

. The Nizyamy Yar

The right bank of the Ob-river, 2~-3 im. down the Nizyamy sor
mouthe

This is the second yar within the Belogorsk Upland where all
the four moraines (Fig.3) may be recognized., This yar favourably
differs from the Kormuzhikhanka section because of the Pre-~ Quar-
ternary deposits protruding at its base,that allows -to observe not
only the entire glacial stratum with its lowest Nizyamy moraine
in particular, but also the mode of occurence of Quarternary depo-
sitss. The most complete section is described in the central,
1ighest part (outerop 5) of the Nizyamy Yar where from the edge
at the hsight of 85 ms above the Ob outcrop:

The Member of Covering Loams

1. Loess loams: straw coloured-brown, powdered, Thickness(m)

porous, forming vertical walls. In the lower
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part of the member thereare loams with irregular
horizontal-wavy bedding, wedges and interlayers
of sands with gravel and pebblesS scccccccsssscss
The Kormuzhikhanka Moraine

2. Loams: brown-grey,sandy, poorly sorted with
cloddy-slab parting and randomly scattered gra-
vel, pebbles and rare boulders (up to 0,5 ms)
represented both by igneous (gabbros, quartéites,
various shales) and sedimentary (sandstones,
£1ints, OpOKaE) TOCKSe seessccssrsscossccscosses

The Top Intermorainic Member

%, Sands: grey, quartz, thin-fine, well-sorted
with horizontal wavy bedding and interlayers
up to 30 cm.) of light-brown, thin sand-loams
(aleurites). The proportion of argillaceous
sands increases towards the bottom of the layer.
The upper contact is sharp and washed Oubecsecsse
4, Aleuritic brown-grey clays with cloddy-slab
parting due to interbeds (some wm.) of grey
sands; the clay thermoluminescent dating esti-
nated as 130%31 thousand years., At the base of
the layer sands (10-15 cm.) are afgillaceous
with rare cobbles lying in a raw like a
“boulder road"s seccecccocosscosscosscosscoccosos

The Khalapanty Moraine

5. Loams: dark-grey to brownish or brown, locally

almost black, gritty, poorly sorted with fragment-

cloddy parting, and a mixture of gravel,pebbleg

and boulders of igneous (various shales, gabbros,

89

up to 7

4,5=5

515-3o6

0,4-0,5



gneisses, quartzites, dolerites) and sedimentary
(saﬁdstones, aleurites, fliints, opokae) rocks.

Numerous inclined broken fractures are filled

with ochreous fine-grainsd sands. Besides, wide=

spread sand wedges are found in the form of

heavily pulled apart (crushed?) lemses, flat-

tened spherical fractures, etc. The contast

with underlying sands is distinct and sharp eeseeee up to 19

The Middle Intermorainic Member

6e Sands: light-grey, quartz, fine, well sorted

with horizontal bedding due to interlayers

(5-10 cme) of coarser sands with gravel or

light-brown sand-loams (3-5 cm.) and also due

to banded ferrugination oﬁ bedding planes,

The bottom is distinct, sharp with washout

€vidence eececcsssccsocccssccsssccccossssessecssose 7.5
The Karymkary Moraine

7. Sand loamss yellow~brown to "“red", poorly

sorted, compact, coarse-gritty with large

fragmentjcloddy parting and numerous random-—

1y scattered gravels and pebbles which consist

of igneous rocks, opokae and opoka-like clays.

The basal contagt with the Nizyamy moraine is

fitted in, uneven with crenulated wedge-

shaped interface complicated by intertongues eceeeces %)
‘The Nizyamy Moraine

Loams: brown-grey to grey, poorly sorted with
fragment-cloddy parting and numerous random-

ly scattered gravels, pebbles and boulders

of various igneous rocks (granites, gneisses,
90 '



granodiorites, cristalline schists) and of

opokae, sandstones, argillites as well as

cherts and quartz. Numerous'sand wedges and

fractures are infilled with powder-gritty

heavily ferruginated material. The total mo-

rainic thickness 1S eceeosccccosoecoccscscccscosces 4O

This section is in essence similar even in details to the

described one in the Kormuzhikhanka Yar. Only clays of the la-
custrine lower intermorainic member are abséﬁt’here.‘The other
probably,local difference is formed by the interlayer of yellow-
grey, fine, bedded sands with lenses of light-brown sand loams
which is fixed in outcrop 1 between the Karymkary and Nizyamy
moraines (Fig.3). The age of sand loams has been determined by
thermoluminescent method-as 260357 thousand years.

Oligocene rocks of the Atlym series which are exposed at
the base of the Nizyamy-section compose the substrutum of gla-
cial rocks with benches (up to 25-36 m. above the Ob river)
and depressions like in outcrop 5 where the base of the Nizyamy
moraine subsides under the sloping beach. The Atlym series con-
sists of white to light-grey, fine-grained quartz sands with
bands of grey-brown aleurites,phytoleims.

The Nizyamy grey-brown boulder loams dverlap the whité ("su-
gar") Atlyrc sands along the distinct differently deformed con-
tact. It may be smooth and sharp, particularly if the Atlym
sand surface is washed out or fixed by the interlayer of rewash~
ed sands with pebbles and gravels. In the near-~contact 2zone
crumpling of sand deposits is often observed, their bedding is
distorted, broken or assemhled in small folds. There-is evidence
of sands drawn into sequence of boulder clays and dragged with-
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in the moraine. But also the opposite cases occur when boulder
clays are pressed into the underlying sands.,

Very impressive are large blocks of white (light-grey) diatom
aleurites which are supposed to occur in the form of erratic
masses (outcrops 2,3,4) om the surface of the Atlym white sands
and at the base (or in the lower part) of the Nizyamy morainic
layer (Fige.3). In outcrops 2 and 3 aleurites seem to form the
tilting layer consisting of block series. The lower ones are
situated at a height of 20-35 ms above the Ob river directly on
the Atlym white sands, the roof of top blocks raises up to 48 -
50 ms {outcrop 3) where white aleurites are underlain by brown-
grey boulder clays.

In outerop 2 at a height of 32~35 m. above the Ob under the
uneven surface of the Nizyamy boulder clays with inclusions of
aleurites the sequence is exposed as follows:

Thickness
(UlO)

1e Aleurites: white to light-grey, diatom, very
thin with large tabular parting and with thin
horizontal bedding due to dark-brown aleurites
or clays (5-10 cm.). The whole layer is split
by throughout gaping vertical Jjoints; separate
interlayers locally are alsb highly crushed
and brecegiated in some cases, their fractures
are infilled with argillaceous ferruginated me-
terial,s Along the contact with the underlying
Atlym sands aleurites are highly crumpled,
grinded, enriched by sand material (0.4-0,5 wm.)
and unconformably lie on the obviously erosion

SUTTACE eeeovocossvesosccncescccssssocnossescossssoce 15
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2. Sands: white to light-grey, quartz, well-

sorted with large horizontal and cross=bedding,

The observed thicknesSS eseeesesccosssoscoscososcsns 5-6
The top of the Atlym sands (layer 2) lies at a height of about
20 me above the Ob, its lower part is covered by taluses. In
50-60 metres the section slightly differs. Bere the peculiar
"mixing horizon" occurs under white aleurites, their bottom
( the elevation is near 22 m. above the Ob) is broken by nume-
rous fractures.

Thickness
(ml)

1. Random-lens, alternating, white and browm,
diatom aleurites with ferruginated bands and
grey to grey-yellow, inequigranular ferrugi-
nated sands R R R to 2
2o Light-yellow and grey-yellow sands banded
with white, quartz, fine- %o medium-grained
sands with light-brown aleuritic clays,; some-
times containing phytoleims. These sands dif-
fer from the Atlym ones, their sorting is
worse, the content of powdered material is
higher and the ferrugination is weaker. Ve-
getative remains are possibly redeposited e¢seo up to 40
5+ Ochrous~orange conglomerate duge to oxides
of Jjarosite which painted the sandy argilla-
ceous cement., Clastic material ( pebbles and
boulders) is rather well rounded, parti-
cles of gravel are more angular. There oc-
curlarge horizontal-wavy bedding eceseocesssos Up tO 3
4, The Atlym white sands, the contact with
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overlying bed 3 is sharp and Uneven seeecesceessss up to 4
In 1973 Generalov P+P, and Cherepanov Y.P. assigned sands and
conglomerates (bed 1-3) as well as overlying diatom aleurites to

iliocene on the basis{6 megaspores of Azolla tomentosa Nikit.,

(the difinition of Nikitin V.P.) determined in two sand samples

of bed 2., We consider this "complex" to be not represented enough,
uoreover, according to Nikitin the assemblage of plant remains
except the mentioned forms contains redeposited ones from Mesozoic
and Lower=Oligocene as well as Quarternary rocks. It is preferably
to consider this flora to be redeposited. Conglomerates underlying
sands obviously are not Quarternary deposits and most probably

occur in the form of a block - glacial erratice. As for white diatom

aleurites their Eocene (not ifiocene) age is confirmed by the complex®|

of the diatom flora. According to the definition of Dovgal L.A.

the specific Late-Eocene form of Grunoviella gemnata (Grum,) V.N.

predominates here and Paleocene species Hemiaulus ambiguus Grun.,

He. proteus Heib., H.rossicus Paut., H. polymorphus var. frigida

Grun., occur occasionally or rarely as well as Upper-Cretaceous—

-Palecocene species @ bdlelosira sulcata vare. crenulata Grun., I'rero—

theca aculeif'era Crun. and others,
)

In outcrop 4 the large erratic mass of white diatom aleurites
form a scarp above the sloping beach 16 me. high and up to 30-4C m,
longe The aleurite block brogken by numerous fractures and locally
crushied is crumpled into the stratum of the Atlym sands together
with the enclosing it boulder clays. Thus, one side (the lower one
‘ownstream the Ob) oi the erratic mass lies on sands along the
steeply dipping uneven contact and the other side is covered by
the Nizyamy moraine. The Atlym sands locally are strongly deformed,
tneir bedding is dislocated, crumpled, ussembled in folds and sowe=

2y
3y

1



times broken by micreiaults.

In the outcrops of the upper part (downstream the Ob) of the
Nizyamy Yar the Atlym sands sbretch up to 40 m.height above the Ob.
The overlapping placial succession is fragmentarily outcropped
and consists of the Nizyamy and the younger moraines.

The excursion route goes down the Ob-river, A 40 m. high ter-
race joins the lower side of the Nizyamy Yar. It is represented
by sands, sand loams and aleurites with peat wedges. In the base-
ment under terrace basal pebbles there is an_outcrop of substratum
(25-27 m.) of horizontally bedded clays and aleurites with sand
interlayers which Lazukov G.I. (1970) attributed to Kazantsevo
(Riss-Wlirm) age. The age of the aleurite samples taken at the
height of 8.5 m. above the Ob was determined with the help of the
thermoluminescent method as 200% 45 thousand years. Unfortunatly
the exact stratigraphic correlation of these rocks with the wmo-
raines of the Nizyamy Yar is yet unclear because of the outcrop
absence.

rurther down the Ob-river from the winter settlement Aleshinskoe
to the mouth of the Lamskaya-river Olijjocene rocks covered by mo-~
raines are exposed in scarpse. Both are locally dislocated. Rather
large glaciodistortion is marked near the 875 km. point (according
to the direction,of navigation down the Ob-river). Oligocene de-
posits are broken into blocks, assembled in folds and disloca.ted
along overthrusts. An overlapping glaéial stratum is also highly
distorted. It consists of two morainic blocks with highly crwnpled
sands squeezed between them. Large and small erratics of opoka-
-like clays, diatomites and conglomerates occur in these sands

and the moraine,



The Khala~Panty "Mountain"

The right bank of the Ob, opposite the Khala-~Panty Yurts,
Be5~449 km, downstream the mouth of the Shagam-Yugan river.

The glacial stratum consisting of three moraines and intermorai-
nic layers locally distorted by glacier is exposed in the series
of seven scarps which outcrop the structure of the Belogorsk Upland.
The typical Khala-Panty "black" moraine (Fig.4) is distinguished
in the upper part of the stratum.

The survey is advisable to start with outcrop 3. From the edge
about 46 me high above the Ob-river downward the section is as
follows

Thicknees (m.)
The MEMBER of COVERING LOAMS

1. Loess and sand loams : yellow-brown, .powdered, porous,
similar to those described in previous sections.

The sand interlayer with gravel and pebbles is

locally observed in the lower part of the mem-

DO eeeecvccooesoorscccsscscocsocsocsocsncsocssscosccessssssssss =5
2e¢’Loams?! dark—-grey and black, argillaceous and

more sandy with fine-cloddy chipping-like parting,

with randomly scattered gravel, pebbles, some-

times boulders of igneous and metamorphic rocks

(gabbros, diorites, porphyrites, various shales,

gneisses etc.) as well as argillites, sandstones,

quartz, opokae. The accumulation of Palaeogenic

black Yustrous gypsiferous clays of different

size and orientation occur in loams. The clays

are often highly desintegrated and mixed with mo-
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rainic material. The other erratic masses have

more evident interfaces,but are always fractured,

boulder clays and underlying. sands infilling the

fractures. The erratic masses of clayc are

often brecciated and have evidence of crushing,

but in sandstones squezing out and plastic

tlow textures and also all kinds of bedding

deformation are noted. The moraine base is

UNEVENe ooeesccecsecsscsososscescscssssssssssocosse 16-21 m

The Middle Intermorainic Member

3. Alternating sands and sand loams (0,2-0,6 m.),

Sands are grey, quartz, fine-grained with thin
horizontal-wavy bedding. Sand loams are yellow-

-brown, arenaceous,thin-laminated, sometimes

ferruginated along the contact with sandse. eses 4.,7=5,0m,
4, Horizontally alternating clays, sand loams

and sands (0.05-0.3 m.). Clays are aleuritic, light

~-brown and grey, some ribbons are brown. Sandy

loams are light-grey, arenaceous. Sands are grey

to brown-grey, fine-grained, argillaceous.

Sand bands are gradually fading away towards

the base of the layer and transition into

thin- horizontally stratified light-brown

clays occurs. The clays' age is 240t51 thou-

sand years according to thermoluminescent data

The top and the basement of the layer are dis-

tinct and well defineds eeeccecessscscsssssncacse 5,9-6,0m,
5 Sands: grey, quartz, fine-grained with inter-

beds of brown thin sand loams. Sand loam interbeds

are fading away towards the basement {0.05-0,1 me)s
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The sands are changing into medium to coarse-
-grained deposits containing gravel with thick
horizontal and crosszedding. seececsssccocsans up to 5
6; Pebblé beds in grey inéquigranular sand.
Variously rounded debris consist mostly of
igneous rocks, there are many brown-yellow
sandsfones, aleurolites and clay balls, probab-
ly from tﬂe underlying moraine. Horizontal and
crosé—beddiﬁg occurs due to alternation of
cobble beds with inequigranular sand and semi-
gravel and .also due to Banded ferrugination.
The_surfécé‘of the underlying moraine is inten-
_sively‘erqded. ..,.....;;a..............,...... 1.5 me
The Niéiagi Moraine
?.‘Loéms: brown-grey, brown and gréy, arenaceous,
‘poorly sorted with fragment-cloddy parting and
randonily spaced gravels, pebbleé and boulders;
the loams are lithologically éimilar to those
described in the Nizyamy and Kormuzhikhanka sec—
t1ODSe seeeeesesersocssssoocccsccsssscesasrcsse’ 8-22 m.
The described section is the most complete, although
the Karymkér& moraine and the lower intermbrainic ;acustrine mem—
ber observed in other outcrops are absent in it: the remnants of
the "red" ﬁoraine présérvgd in outérops 1 and 5, and the sediments
of lacusﬁrine member overlain the Nizyamy moraine in outcrop 2.
The "red" Karymkary sand loams in outcrop 5 fdrm with the Nizya-
ny boﬁlder clays an inclined and uneven contact (Big.4). Their
correlation with the sandy intermorainic stratum (layers 3-6) is

less cleap becéuse of debris covering the contact zone. Possibly
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the '"red" moraine is also pushed over the sands and has a gla-
cio-dynamic contact with them, though facies transition between
them should not be excluded. The additional work is required.
However, it is clear from the outcrops examination that the out-
lier of the Karymkary glacial sand loams is fully overlaid by
sands and this fact together with the age of 240151 thousand years
allows to attribute them to the medium intermorainic member. .
The medium intermorainic memberywhich is distintitly seen inm
outcrops 2-5,mainly consists of lacustrine deposits: horizontally
stratified sands and clays (14-17 m.) with pebble beds in the base—
ment. The clastic material is rewashed from the underlying mo-
raines and often includes clay ballse The member in outcrop 5 is
entirely composed of inequigranular sands with gravel lenses.
Towards outcrop 2 sands are wedged by the interlayer (3-6 m.) of
grey bedded clays. The clays in outcrop 2 almost lay on pebble
beds separated only by 0,3%-0,5 me layer of inequigranular sands.
In outcrop 3 they rise up the section end wedge out into outcrop 2
where they form erosioral contact with lacustrine clays of the low=-
er intermorainic member. The lower intermorainic member is repre-~
sented by 10=12 m.'complex of rhytbmically laminated and varved
clpys covering the Nizyamy along the-incl;ned surface. The distinct
and uneven contact between them comes down by steps from 20 to
7-8 me over the Ob water level. As in the Kormuzhikhanka exposure
these entirely eimilar sediments are of lacustrine~glacial and
periglacial origin and date back to Late and Post-Nizyamy period.
The basement of the Nizyamy moraine exposing at the river banks
subsides under the Ob water level. The well drilled in the beach
opposite the Khala-Panty Yurts penetrated 50 m. strata (40m.-

loams and 10 m.- sandg, both containing boulders) and was stopped
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there (Lazukov, 1970, page 101). Unfortunately the position of
the well head is unknowm. If the well was drilled near outcrap 5
it very likely penetrated the strata composed of the Karymkary
and Nizyamy mosraines.

The glacial dislocations of the Khala-Panty "mountain", espe-
cially in outcrop 1,are of great interest. They include sediments
of the medium intermorainic member, the 'red" Karymkary moraine
and the Nizyamy moraine, whereas Khala-Panty boulder clays with
erratic mass of Paleogenic gypsiferous clays only envelope the
distorted strata (Fig.4) The dislocations observed in the section
of outcrop 1 are quite complex formations. Heavily distorted
strata of samds (to 30 m.) crushed into isocline large and small
folds which are probably broken by series of small thrusts- lies
under the black moraine in the lower downstream part of the outcrop

The sands are underlain by clay strata (the observed thickmess
is 12-15 m.) consisting of blocks couwpressed and thrusted in the
form of anticline which core encloses the mass of boulder clays.
The blocks themselves as well as the bedding within them are
differently oriented, On the limb they subside to the North-East
1720-172° at an angle of 25-26°, but on the other - to the North-
West 295-300° at an angle of 65-70° (Fig.4).

In the central part of outcrop 1 the Nizyamy and Karymkary
moraines lying on each other along the indistinct and fitted-in
contact form an outlier with steep slopes 36 m. height over the
0b. The above described sandy strata is closely thrusted over it
on one side and on the other side there are crumpled sands and
crushed to tlakes the "red" moraine. Obviously the moraine out-
lier was simultaneously the lug and the ram (Fige4)e.

The drag fold is located exactly in the near-contact zone
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under the Khala-Panty moraine. It has a trochispiral form con-
sisting of alternating black, dark-grey and light-grey inter-
beds of clays, loams and sands with randomly scattered gravels,
pebbles and separate boulders. This fold looks like a flat elli-
psoidal ball with 10-12 m. diameter (along an almost vertical
wall)e. Probably this "ball", a sort of giant roll, was formed
during the ice sliding along the bed due to the so-called "mo-
bile" moraine. located in the ice shtrata in plastic-viscouse
state, The fold observed in the outcrop wall really looks like
the roll under the plank - the layer of the black moraine.

It is interesting that'"the morainic roll" is surrounded by
sands, as though sunken into them, and they in turn are concen-
trically curled around it. Therefore the glacier was obviously
moving along the intermorainic sandy stratas

The relation with the "red" Karymkary moraine is also remark-
able. From one (left) side (Fig.4) the distinctly deformed morai-
nic block is thrusted over the “morainic roll" and behind it,
from the right side the morainic interbeds turn out to be
crumpled, sharply curved and almost in vertical position. Here
stesply dipping layers of the Karymkary boulder sand loams with
sandy’interbeds ape abfuptly truncated with wnconformity by the
Khala-Panty black moraine, Some 30-50 m. fa{ther along the outcrop
wall the dip of these layers rapidly decreaées and flattens out,
the contact between the moraings becomes conformable and some~
times even not sharp enough.

From the Khala-Panty "mountain' the route goes upstream
the Ob. Passing by the already visited exposures the excursion

will inspect the so-called Maloatlym dislocationse.
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The Maloatlym Dislocations

The right bank of the Ob, the region of villages Maly Atlym
and Zarechnayas.

For 9 kme the dislocated Oligocene, Miocene (Atlym, Novomi-
khailovka and probably Abrosimovka series) and locally Lower-—
—0Oligocene - Upper — Eocene (Chegan series) rocks splendidly
observed from board the motor-ship are exposed in the scarps.

The first relatively flat dislocations in the form of folds
and monoclines with north-eastern trend composed of alternating
strata of white quartz sands and greyish-brown clays are observed
already at a distance of 1 kme from village Zarechnaya downstream
the Ob. The anticline forming layers dip at an angle of 8-10° to
40°, Then the intensive disturbance zone follows including dark-
—-grey and light-brown clays and aleurites with black lignitic
interbeds and quartz sand layers. The rocks form sharp steep
curved folds, probably, faulted locally by overthrustse The lay-
ers here have also the north-eastern trend. Further, nearer
the village the wide syncline with north~eastern trend composed
of white sands, brown-grey clays and aleurites (up to 80 m.) is
observed in the high scarp (up to 56-60 m.). The layers dip on
the limbs at 6-8° to 25-26° angle. At the upper edge of this out-
crop the white sand interbeds are locally inclined at an angle
of 56°. These dislocations are truncated by the terraces occuping
the slope of the original bank facing the Maly Atlym-river valley.
Village Zarechnaya is situated on the 12-14 m. terrace in the
mouth of the Ob tributary.

After an interval the dislocations continue near village Maly
Atlyu and follow upwards along; the Ob right bank for 6.5-7 km.

- «ddenly breaking off at the mouth of a brook. Further, Oligocene
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(Atlym and Novomikhailovka series) and probably Miocene (Abrosi-
movka series) rocks lay horizontally whereas in the dislocation
zone they form anticlinal and synclinal folds complicated by fine
plication and breaks., Near the above mentioned village and at
the south-zastern edge of dislocations the Chegan clays outcrop
sometimes in the form of narrow isoclinal folds overturned in the
eastern and north-eastern directions and sometimes in the form

of wide anticlinal folds with layers dipping on the limbs in

the south-western and north-eastern directions.

The contacts between Chegan, Atlym, Novomikhailovka and Abro-
simovka (7) series are normal - sedimentary and, hence, they all
were di.slocated simultaneously. At the same time in accordance
with the drilling data the rock dislocation expands only to the
depth of 200-200 me Underlying Eocene rocks are absolutely unde-
formed. It means that Oligocene rock dislocations are caused
by exogenous, more exactly, glacial action (Lee, Kravchenko, 1959).
all the more they are covered by a moraine forming locally broken
cover of various thickmness.

On the right bank of the Ob 5 km. upward the Maly Atlym
village there is an outcrop of the 90-100 m. terrace - the highest
in the Belogorsk Upland (105-125 m. above the sea level). It is
difficult to rich this outcrop and probably it will not be visi-
ted by the excursion. It was mentioned because the terrace sedi-
ments in this section were investigated palynologically quite
in detail and dated by the thermoluminescent method.

The terrace hasihigh base (75-80 m.) composed oi dislocated
Oiigocene rocks well observed from board the motor ship. Their

uneven suriace is covered with the Khala-Panty (?) moraine strata

10-20 mes thick, the moraine surface being eroded and overlain by
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terrace sediments. They are represented by 10-12 m., member
mainly compecsed of horizomtally bedded grey fine-grained sands
with interbeds and lenses of greyish-brown sand loams and sandy
clays. One of these interbeds dates back to 701 11 thousand
years. The terrace surface is overlain by a layer (up to 7 m.)
of covering loess loam.

Further along the route almost unbroken high ﬂup to 80-90 um.)
outcrop of Oligocene - Miocene rocks continue to the Karymkary
sor mouth along the right bank of the Ob. Actually they occur
horizontally, overlain by covering loess loams and boulder clays

(the moraine).

The Karymkary Yar

The right bank of the Ob-river, 2-3 km. downstream the Karym-
kary sor mouth.

The section is described in literature (Martynov, Nikitin,
1964; Arkhipov, Matveyeva, 1964; Zakharov, 1970) and is well
knovn by its.buried peats. They are confined to the members of
alluvial, partly lacustrine deposits occuring on a high base
(30-40 m. -over the Ob) over the moraines and Upper Oligocene -

- Miocene (Novomikhailovka and Abrosimovka series) rocks. The
surface of the latter is rugged,locally deformed. The breaks in
the form of glaciodislocations or, probably, ancient land-slides
are fixed in the Quaternary layers (Fig.5). Yu.F. Zakharov (1970)
distinguished buried peats and enclosing sediments in the so~
-called Yalbynya strata of Kazantsevo (Riss-Wurm) age.

The mentioned deposits in an unbroken occurence are described
in outcrop 3 where from 50 m. edge over the Ob and under 5-6 m.

member of covering loess loams the folowing rocks expose:
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Thickness (m.)
1.Sands: grey, quartz, fine-grained, horizon-
tally and cross-=bedded with small lenses of
yellow-brown sand loams. Gravel and small-
~-pebble lenses of quartz, flint and other

dark-coloured rocks are found in the layer

Dasement cceececsocsecccsoscsecssossccocsssossossssscsnes 445
2e.8Sand loams: light-brown, tight, unstratified,

small-cloddy with spots and inclusions of

BT 55000008000 00000000300000000030000000800000000000 (a2
3.Aleurites, light~brown and brown sand

loams bedded due to small interbeds of

brown clay (1-3 m.) and peat - clay

material (0s5=1¢5) eeccccscossccsocsassrsosecccssss 0e65=1.0
4,Peat: dark-brown, compact, bedded, in

the upper part of the layer with thin

(few mme up to 1 cm.) sand loam inter-—

beds with small and large fragments of

fossilized woodes The first radiocarbon dates

were: for peat-39550¥1800 years (SB AS - 690)

and for fossilized wood=39100%1200 years

(SB AS-691). However, the test-dating of 1978

showed more than 40000 years (8B AS 1242,1244)

both for peat and fossilized w0OQde.sssssscscsocscacs to 0,65
5.Clays: dark-grey with dark-blue tint , compact

sandy with small-cloddy-platy parting, with

spots and inflows of humus near the roof,

'fowards the layer basement they change into

sandy loams and contain randouly spreaded gra-
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gravels,pebbles 2nd borlders: seeescecssecccccne SieS)
6.8ands: grey, quaztz, fine-grained with gravel
and fine pebble interbeds, horizontally and
cross—bedded. The base is sharply uneven, fixed
by lenses and nests of small pebbles with mul-
tiple loam balls; the erosional contact with the
underlying Karyukary woraine is very distincte ees 15
According to the structure type and lithologic-facial composition
the described member may be »refered to alluvium. Channel sands
(layer 6) enclcsing large lenses c¢f oxbow-lake (lacustriine?) clay
sediments with peat lie on the member basement.Near the lower
(along the Ob watercoarse) edge of outcrop 3 sands fill the whole de
pression cut in the Karymkary moraine and zre directly overlapped
by covering loess loams.
Diatvom algae, spores, pollen and Quarternary plant seeds are
found in the alluvial member (layers 2-6). Actually only sands
of layer ‘1 turned to be barren. Gravels and pebbles in the basement
indicate that erosion separated them from the underlying alluvial
deposits. Numercus smallcryoturbations (crumpling of laminae,
breaks in continuity, wedge-shaped textures and so on) in sand
loam—argillaceous layers under the sands may indicate the break.
Therefore the sands (layer 1) may have younger age and other ge-—
nesis.
According to Le.A. Dovgal 75 species of temperate-thermophilic
benthonic and planctouic diatom algae are found in sand loams
and aleurites (layer 2 and 3). The majority of microfossils belong

to Wavicula, Pinnularia, ngbélla, Gomphonema and Epithemia genera.
Among them are found both thermophilic: Cymbella ehrenbergii Kutz ,
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Navicula oblonga Eiitz,, Anomoeneis sphaerophra (Kutz) Pfitz,,
Stauroneis phoenicénteron Ehr. and arcto-boreal torms: Melosira

italica (Bhr,) Kitz., Eunotia bigilla Kitz,, E. robusta Ralis,

Achnanthes lanceolata var. elliptica Cl., laterostrata Hust.,

Pinnularia borealis Ehr,, P. Lata (Breb.) W.Sm. and others.,

Relatively poor (20 species}), but similar association of diabom
algae was found in the peat layer and underlying clays
(layer 5). The whole complex is typical of a very shallow lake
gradually overgrown by rich vegetation.

The paleoéarpologic studies carried out by V.P, Nikitin showed
the presence of plant remains of exlusively recent siberian species
in the peat, in underlying clays (layer 5) and in overlapping
aleurites (layer 3). 'he most poor flora is obtained from the .sedi-
ments under the peat. It includes the remains of typical taiga
trees(larch, birch,spruce) and boreal bushes (juniper, hawthorn,
raspberry) - that allows to restore the spruce-larch taiga with
white-trunk birch and taiga grass when the climate in the Belo-
gorsk region was similar to the present one. The most rich flora
originates from the peat and overlying aleurites (sand loams)
and ccntains some relatively‘thermOphilic forms growing now in

the south of the West Siberia. They are Isoexes echinospora Dur,,

Potamogeton obtusifolius Mart. et Koch., Najas marina R., Hydro-

charis morsusranae L., Nymphaea candida Presl., Fragaria virides
Duch and some others. V.P.Nikitin notes that at present these
species occur at lat.58—59°N. Therefore, the fessils allow to
make a conclusion'about the shift of the»present Jandscape zones
5-4°nofthward and that the climate was a little milder then now.
Onithis basis V.P.Nikitinf(MartynOQ; Nikitin, 1964) considered
it poasiﬁle_to réfef’the'fKarymkaryvflora? to the Kazantsevo
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interglacial period (Riss-Wirm). T.P.Levina composed rather detailed

spore-pollen diagram with 5 palinozones (Fig.e) tabulated in Table !

Table 1
—————— P;l;n;z;n; T j T E B —S;d;m;n;s: ia;e; T
L ITATTIIIIIIIIEIICIIEIILIIII
I Birch and grasses
Alternating domination of wood Bands of layer 6;
pollen (birch) and grass ( cereal clays, the lower part of
and herbage) Birch open woodland. layer 5 ‘
II Grass and forbs.
Nomination of hertaceous pollens, Clays, the upper paxti of
dwarf birches and heaths, itood- layer 5
less periglacial vegetation.
III Spruces, pine-trees, larches
and birches. )
Prevalence of wood pollen and Clays near the top layer 5
fern spcres. Sparse growth of Peat (layer 4)
spruces, pine-trees, larches and Aleurites (layer 3)
birches.
IV Spruces and birches.
Domination of wood pollen, Sand loams of layer 2
Birch and spruce woods.
V Grasses and torbs.
Domination of herb=zceous pollen Sands of layer 1

(grass and torbs) dwarf birch and
heath polilen. periglacial vegeta-
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The optimum conditions are fixed by the third palynozone
referred in the section (as in accordance with paleoclimatic
data)Ato the peat layer, Hecwiever, the paleoclimatic characteris—
tic of the spore-pollen spectra sufficiently differs from the
characteristic given by V.P.Nikitin for the fossil seeds and
fruits (see above), According to T.P.Levina spruce forests in
the Karymkary Sor region appeared under the influence of rela-
tiveli warm and wet, but somewhat cooler climate, +than the
present one, This conclusion is based on the assumption that
the climate optimum of the zone of middle-~taiga forests have
to be characterized by the wide spread cedar which pollen is
actually absent in the spectra of the third palynozone, Without
any discussion it should be noted that the fact of temperature
rise is undisputable and &according to the radiocarbon datings
the third and the fourth palynozones might correspond to the
Interzyryanka (Inter-Wiirm) warming. Dates beyond the limits of this
range (obtained later, see above) make this assumption less pro-
bable, though there is a possibility to refer this warm inter;
val, particularly in the interpretation of T.P.Levinea, to the
period between 40-50 thousand years B.P. At the same time the
previously defined Kazantsevo age of the considered sediments
seems equally probable. It is alsquigteresting to note that
the sudden (without any transition)/appearance of periglacial
vegetation'of zone 5 indicates the gap which is noted by geolo~-
gic data too (see abcve). Hence it seems quite reasonable that
sands of layer 1 correspond to the cold interval of Early or
Late Zyryanka (Sartan) age.

The section in outcrop 1 is similar in essence though the

sands, the analogues of layer ‘1 are absen% and layers 2 and 3
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are reduced. The peat age according to>614 turned to be more
than 40 thousand years. _ ‘

Disturbed, dislocated occurance ot underlying moraines, lying
cn rugged surface of Upper Oligocene'focks (Fig.5) is common
for these sections. These rocks in outcrop 1.show traces of dis-
location evidence and the overlying‘méraine is brokea into
blocks, heavily crushed, intefbéddéd(bj séﬁd packets and
stocks often with sigms of extrﬁsi@n and plastic flow.

The Karymkary and the Nizyamyrmoréiﬁeé are clearly distin-
guished in outcrop 2 and 3, both mdpainic layers form some-
thing like an anticline enveloping:?éthe? high (20-23 m.)
protrusion of Upper Oligocene ro@ks}Theflayer of the Karymkary
moraine is brolken on its top and the‘undérlying Nizyawry boulder
clays rise up to the base of the'covering Loess member. The
thickness of the moraines changes greately, the contacts are
unevane. . -

The above data suggest that the peat and its enclosing-Sedime
may occur in errabtic masses. Particularly it can be seen fromw
the abnormal occurence of the peat layer in outcrop 2. The
layer is S-chiaped, dipping at_?O? angle. At the same time the
layer subsides from the base of .the covgring loams frem 38-40 m.
¢levation to 4-5 m. above the Ob wafer level, where again be-~
comes‘horizontal. It.is-worth noting that thé original bedding
repeating all the iayer curves is well preserved in the peuat,
Thersfore, in the most steeply dipping part small peat, inter-
beds dip at théisame 700 angle. Hence it follows that the peat
layer deforuation toolk. place in the post~sedimentary period.

On the whole the peat is dislocated conformably with the

enclosing rocks, bubt there are some diiferences in the occurence
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of overlying and underiying beds. So, light~brown and brown-
yellow compact aleurites (Abrosimovka series?) underlying the
peat compose a layer (5-6 m. thick) dipping at 45-60°angle. In
the upper part, undef the covering loams, the layer is broken
into blocks and below, near the scarp basement,it tucks under
the peat. The aleurites are rested against the inclined layer
of the "red" Karymkary moraine (sand loams are yellow-brown,
compacted with the abundance of grit and small pebbles), In the
upper part of the outcrop they are separated by sand blocks and
below schlieren of inequigranular sands are fixed along the
steeply dipping (50-60°), uneven, indented contacts In its turn
the "red" moraine lies on the brown and grey Nizyamy boulder
clays covering the protrusion of Upper ‘Paleogene rocks and
dissapearing under the Ob water level at rather stesp angle.
The contact between the moraines is uneven; along it there are
observed sand blocks. This indicates that the pea% in outcrop 2
occurs in the erratic mass.

At the same time the mode of occurence of the dirty-grey
clays similar to the clays described above (layer 5) in out-
crep 3 and overlying the peat may be iﬁdicative of their slip-
ping(together with the peat) down the slope. In fact, their
thickness increases down the dip and decreases (to wedging out)
upwards, to the basement of the covering loams (Fig.5) The
probability of ancient rock-slides is indirectly cenfirmed by
the presence of young land-slide pseudo-terraces. The final solu-

tion of the peat occurence is the subject of'future investigations

The Novokarymkary Yar

The right bank of the Ob-river, 2-3 km. from the Novye Karym-
kary village.
T



This is the most complete section of the "red" Karymkary mo--
raine exposing in the scarps of the criginal bank up to 50-~65 me
high above the Ob water level. The following deposits are described
in outcro§ 4 (Pig.7) under the covering loess loams (7-12 m.)
and sands (1-3.5.m.)

Thickness, m,
The Karymkary moraine
1.58and loams: yellow-brown, "red", arenaceous,
very tight, holding vertical walls with large-~
cloddy parting. They are characterised by the
abundance of randomly scattered angular gra=-
vels and rare pebbles and boulders (up to 25 cm.)e
Angular and subrounded clastic material is repre-
sented by guartz, siliceous and dark-coloured
igmeous rocks, sometimes granodiorites are observed,
Numerous lenticular small interbeds appear 3.5m.
down the roof and intermittent bands of black
clays dipping at 8—25° angle occur near the
basement, Transition into the underlying rocks

of layer 2 18 gradvale seveesececctsccscescccane 6 me

2, Horizoptally alternating grey, fine-grained
sands (0.5~1 cum.,) and dark-grey and brown
clays {up %0 0.5 cm.). The beds have 24~25° to
16-16°dip to the North-East. The thickness of
the sand Lsrds is increasing btowards the base-
ment. The age of clay beds - 200%28 thousand
years - was determined with thermoluminescent

SNANYSHiS e siwie e s o s [eTeesss et e eeetionsssiionesessss 5.7-6
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3sAleurites: light-brown, bedded, probably the

erratic mass, occur in the form of lenses~blocks{?)

st the top of underlying sand loamsSe cscsocscessess up to 2

4.Yellow~brown sand loams similar to those of

bed 1, with pebbles and boulders (up to 15 cm.)

of igneous TockSe seesoescssecsosssceocosssscosssces 5

5.8ands: grey-brown to grey, fine=-grained, argi-

llaceous and well sorted, with irregular wavy

lenticular bedding. At the top of the bed sands have

bands of dirty-brown sand loams and lower in the

section they have numerous flettened lenses of

yellow=brown morainic sand loams, The bedding of

sands is often crumpled. There are wedge-shaped

textures, microfaults etc. The bed dips at 28-30°

angle. Along the contact with the Nizyamy moraine

lenses of gravel and pebble are tracede esoccecesccos 136 5=14

The Nizyamy Moraine ‘

6.Loams; brown-grey and yellow-=brown, arenacecus,

poorly sorted with fragment-cloddy parting. Un~

like the sand loams of beds 1 and 4, contain less

gravel and relatively moré pebbles and boulders of

dark igneous rocks, and also opoka-like clays,

brown sandstones and aleurolites; thereoccur sandy

xenolithes of different fOTrMmSe ceccocorocococreoce up to 10

The Karymkary moraine where aliits texture, structure and litho-
logy characteristics are observed more compietely and its age being
determined with thermoluminescent method.
The following well-defined specific features of the moraine sec-

tion are: unifofmity'and homogeneity of sand loam morainic material,

the actual absence of the erratic mass, the tendency to the divisi-
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on 1into separate scales; the presence of lenticular intercala-
tions of aqueoglacial (probably englacial) deposits (sands,
bedded sand loams and clays) and finally, two types of contact
with the underlying Nizyamy boulder clays. The contact lines
may be either “grcund-in", but sharp or they are characterized
by traces of erosion and marked by sand beds (Fig.7). But these
beds do not seem to be a genetically isolated intermorainic
member, They should be rather considered as aqueoglacial depo-
sits, paragenetically connected with the ground moraine -~ the
"'red” Karymkary boulder sandy clayse

It is also importamt to ncte & certain conformity of the Ka-
rymlkary and the Nizyamy moraines though the interface as a rule
is uneven, Thus in the outcrop in question the Karymkary stra-
tum bends twice forming a succession of syncline and anticline,
which are quite precisely follows the topography of the under-
lying Nizyamy moraine top (Fig.7). Nevertheless there are hori-
zontal displacements in the Karymkary rock mass: bed c¢rushing,
morainic potholes, intrusion® of sand material etce. which were
discovered by N.A.Martyncv et al.(1976).

All thz above said together with the study of the Kormuzhi-
khanka snd Khala~Panty sections allow to consider the Karymka-
ry moraine an independent glacial stratum which should ve pla-—
ced under the middle intermorainic member- in the general geo-—
logical seguence., This conclusion was also made on the account
of 250i54 thousand years date, obtained for lacustrine clays
overlapping this moraine in the section near village Urmannoye
@ee below)s Later on, however, cne more thermoluminescence date
of the Karyukary glacial layer - 200%28 thousand years - was

received for intermorainic band of lacustrine-glacial clays
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(bed 2, see above), Just this date tarmed out to be contra-
dicting the more ancient age of the middle intermorainic mem-
ber - 210%46 and 240151 thousand years. Probably this data is
wrong and certainly additional studies are needed. However,

the Karykary moraine age of 200 thousand years can be quite re-
liables, It would only wean that predominantly aqueoglaciel de=
posits,obviously lacustrine, of the middle intermorainic mem-
ber do not overlap {as stated above) the Kerymkary boulder san~
dy clays, but rather are replaced {and in part underlie) by
them exactly in the seme memner as zqueoglacial sediments are
uswually connected with a ground moraine. That is why they pro-
bably do not occur together in the same section, replacing

each other laterally.

Along the right bank of the Ob, betweer villages Hoviye Ka-
ryukary and Urmannoye there are many interesting sections
which are poorly exposed and badlﬁ studied. As a rule two mo-
raines « the Khsla-Panty and the Nizyamy -- are supposed to be
present in them. Frequentiy they are diyided with sand layers
which can be at lezst partly compared with the middle
intermorainic member. Sometimes the lowsr Nizyamy moraine is
overlapped by lacustrine rhythmically-badded and varved clays
which are probably analvgue to the lower intermorainic member
of the Kormuzhikbanika Yar. Somewhere outliers ef the Karyuka-
ry moraine prsserved, which are usually snclosed into a stra-
tum of the Nizyamy boulder clays. And at last gamite oftem the-

re can be found sections, in which the named moraings direct-
1y overlap each other or are scparated by thin aqueoglacial se~
diments,
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Brratic masses of black Paleoc#ne clays are typical for the
Khala~Panty moraine { as in the above described sectioms), es-
pecially large they are in the cutcrops at the Yurtishinsky
Sor apd near the Keuskki piscicultural zone. The erratic masses
of opoka and opoka-~like clays, lighﬁ-grey.diatom aleurolites:
end Tertiary coaglomerates (the outcrops near the Yurtishinsky
Sor, below the mouth of the Nishnyaya river, above the Yurti-
shinsky stream mouth ate,) sre associated with the Nizyamy mo=

raine,

The glaciodislocatiens zre rarely found, However, cue of
theu observed in two neighbouring scerps 1-i.2 km. upstream
fros the Yurtishinsky strear wmouth is wordtls mentioning., It in-
cludes dark~grey Khala-Panty boulder clays with minor detached
blocks of black clays ard underlying sands snd pebtle beada,

The pebbla beds form 2 gentle anticlinz, on it's limb and under
the moraine large spiral-like dr'ag £0ld occurs. It is consider—
ably largsr than the one found on the EKhala~Panty "mommtain'e
The fold height alony the cutcrop wall exceeds 25 mo (Fig.33.
The fold cousists of "rolled" wands of black Paleocene (?)cinys,
dark-grey and brovn-grey morainic leaws and light-brovn znd
grey=yellow sands. In its core there is a block of intemsive-
1y fractured igamy rock end highly pressed crumpled ssnds. The
Kkala~Panty morzine covering the £old is sufficieatly laminated.
On one side of the fold its scales are overthrusted and oun the

ogher they are wecurved and turned uander the fold,

Village Urmanacye

The Tight banrk of the 0b 1-1.5 km. upwerd from the Urmannoye

village. One more section is represented belowe. It consists of
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five outcrops in which *the Karyckary moraine exposes inthe
base of two flcod-plain terraces, 22-25 . and 55-45 m. high
respectively (Fig.9). It is interesting because of the presen-
ce of lacustrine-glacial deposits memver enclosed in the wora-
ine which occures dirvectly on Pre~lertiary and Oligotene rocks.
The following rccks occur under the strata of terrace sediments
(14-15 m. )

Mhi e
A Member of Lacustrine-Glacial Clays Thickress, m.

1. Brown aleurolite clays with horizentel

beddirg (0.5-3 cm.) due toc thin interbeds of

grey pewdered sands (0.5-1 cm.). The transi-

tion to the underlying rocks is gradueleccssesveceseees

2+ hrgillaceous loams: brovn-grey with fine-

cloddy parting,; Tare randealy scattered peﬁbles

and with separave ribbons of black clays. The

loams 1lcok like tillecescscsscsscessasocoansasne 243

%, Sandg: yellow-brown, argillaceous to sandy

Joams, COmpaCtececscsssccssccscocssssossosscacsase 1:7
" 4. Varved clays. Lo the upper part of the layer

there are alternating gibbons of dark-brown clay

(0.5-1 em.) and light~grey sand (several mm.),

downward sarnds are replaced by sand loaliSeso«ss 14

5. Sands: yellow-brown, argillacecus, tight with

very thin wavy bedding, distorted by microfaulte 1.1

6. Varved clays similar to the clays of bed 4. .

Inequigranular:yellow ferruginated sands lay in

tue basement along the contact with the moraine,

The age of clay sample'téken near the béseidé—.

termined with thermoluminiscent method is
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250354 thousand yearSeescsecsssscesascsaccscsssse 4

The Karymkary Moraine
Thickness, m.
7. Sard loams: yellow-brown, tight, with
large-cloddy parting, numerous randomly
scattered angular and subsngular gravels
of quaxtz, flints and igneous rocks. The
rock is gimilar t¢ the Karyukary exposure
formaticNeeecsccecosonecosesoscaasssaonsscs up to 8
The moraine base subsides under the Ob water level and its
roof is 5-1%.5 m. above it. No distinct evidence of disturbance
is observed in this part of the Yar. Glaciodislocation oc~-
curs only at the south-east wargin of the described section.
The morainic beds (20~25 m.)} quite sharply rise up to 27-28 m.
above the Ob and then cover Cligeccene rocks along a steeply
dipping step-like contact (56—55°djp angle). The oligocene
rocks are repressnted by a cowmplex of yellow and white sands
and greyish~-brown aiecuxites dislocated into a monocline dip-
ping at 40-12°angle to the South-West, Therefore the contact

‘tetween the moraine and Oligocene rocks is sharply unconform-
able, of glacio~dynamic type. EBverywhere in the near-contact
zone there are evidences of sands drawn inyo the moraine body
where sanas are crushed, their bedding is distorted and irre-
gurlarly curvad. Pulled apart and crushed blecks=xenolithes

of morainic material a® well as gravel and pebble lenses are
found in the sands.

‘The glaciodislccation is abruptly interrupted by a ravine, on
the other side of which there no more Oligocene sands. Instead

of them here occur 20~25 m. stratum of yellow-brown and brown
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bedded Upper Oligocene aleurites (the Novomikhailovka se-
ries?)., They occur horizontally and at 10-25m. elevation
above the Ob water level are overlapped either by the Khala-
Panty moraine (according to some lithologic characters ) or
by the Nizyamy one (according to its position in the section
directly on the Pre~Quarternary rocks), but not by the Karym-—
kary moraine, The similar sequence is also observed down-
stfeam the Ob just behind the Urmannoye village. Thus the Ka-
rymkary boulder sandy loams infill an ancient depression, appa-
rently dme to glacial erosion, its slopes are composed of un-
disturbed. Upper Oligocene aleurites and undoubtedly covered
by the moraine of different age. It is one more evidence of
the Karymkary glacial horizon independence and the reason why
the Karymkary lacustrine-glacial sediments are locally well
preserved. Their parageﬁetic connection with the ground mo-
raine is proved by some lithologic features (interbeds of
"red" sand loams) and bj their thermoluminescent age (see above) .
The evidence of sand loam morainic material slumping into the
lacustrine basin is of some interest. These traces are observed
on the steep slope of the dislocated morainic strata.

Upper Oligocene rocks covered by the moraine are continuously
exposed in the scarps of the right bank of the Ob upstream from

the Urmannoye village up to the Okhlyum-river mouth.

The Yelizarovo Yar

The right bank of the Ob between the Okhlym-river mouth and
the inflowing of the Bolshaya Yelizarovka-river.

The yar extends approximately to 8 kme In the last years it
became greatly flattened and is covered by landslide pseudo-

terraces., Under them in the rare "windows" one can vbserve the
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morainic complex (one or even two moraines, among which the Ka-
rykary moraine is supposed to be present) its roof being between
8=10 me. and 29~33% me above the Ob., The upper part of the yar

is better expésed, where the moraine is overlaid with sédiments
of terraces 35-45 m. (in its highest part) and 18-25 m. high
(Rig.10).

A short description of a 35-40 m. terrace section (opposite
the Yelizarovo village situatec on the left bank of the Ob-river)
is the followiﬁg: Thickness (m)

ﬂ.Loam? loess straw-coloured and brown. 55
-2.ioam= yellow=brown, humus with peat inclu-

sions. 0,07
3.Loess-1ike loam, greyish-green. 1e3
4, Grey aleurite with humus lenses in the base-

mente

S5eBand: yellow, quartz, fine-grained,bedded 0,6
6esAlternating greyish-brown aleurites and grey-
ish—yeilow sands with thin allochthonous peat

interbeds in the basement. 4e8
7.8ands: grey, quartz, bedded with gravels and

pebbles at the bottome. They occur on boulder

clays (on the moraine). . 5.4

As for their genesis the deposits of beds 1-4 could be mainly
referred to subaerial and 5-7-to lacustrine and partly alluvial
formations. Humusepeaty interbeds(forest soils reﬁlaced ﬁy peat)
and two beds of covering loess loams are regularly found almost
“in allzoutcrops of the Yelizarovo Yar. The terrace member proper
is subjected to sudden facial changes under which aleurites of

beds3 and 6 are replaced by sands along the strike.
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The radiocarbon age determined for humus and peaty mass from
the upper humus bed2 is more than 40 thousand and 4255012100 years
respectively, and the date of the lower bed is 35750%£750 years
(SB AS ~ 457). But the reliability of these date turns out; doubt-
ful because of the third date ( 338301650years, SB AS -958) deter-—
mined for bed €. Probably the enclosing rock age remains yet not
quite cleare. A quite detailed spore-and-pollen analysis of sub-
agueous sediments of beds 5-7 and the lower part of bed 4 was
carried oute. T.P.Levina points from top to bottom three palyno-~
logical zones: 1) birch~tree, grass and wormwood {sparse growth
of birch trees); 2) wormwoods and Chenopodiaceae (woodless peri-
glacial vegetation); 3) birch-tree, alder, grass and wormwood
(sparse growth of birch treés). The first of these zones is con~
fined to sands of bed 7 and to the basewent of the aleurite bed 6,
the second zone ~ to the major part cf aleurites (bed 6) and
the third - to sands (bed 3) and the humus part of bed %4 T.P.Le-
vina compares these zones with the same zones described for the

secticn of the Karymkary Yar (sée above).

The Bogdashkiny "Mountains®
The right bank of the Ob,downsfream from village Troitskayas

The Bogdashkiny "Mountains" are a chain of low (maximum 50-60 m.)
'pilis stretched alqng the right slope of the Qb valley. The’hill
slopes facing the river are covered with slide cirques and mdlti-
staged slide terraces. Usually one woraine, ﬁbssibly the Xhala-
Panty, is observed in the cirques walls. The correlation of outcrops
allows to suppose the presence of two morainic horizons

and may be, locally, the Karymkary moraine.

1t was earlier considered that the marginal zone of the maxi-

num Samarovo glaciation is obsesrved inr .the Bogdashkiny "iountains':
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To a certain extent it is true, because "the Mountains" are
really not far from the boundary of the maximum glaciation
zone in the West-Siberian Plain, and in the glacial formation
itself (Fige. 2) there is a lot of interbeds and lenses of
agueoglacial sediments.

The following section is found in one of the mast vast
slide cirques under the covering strata (5-6 m.) consisting
of three loess loam members separated by humus interbeds with
a peat lensf in the basement:

Thickness, mo
1.Claytgrey,tinted with blue,aleuritic,
tight with solid parting,sometimes with
humus spots.Downward from the bottom ice
wedges pseudomorphes occur 1.5=-3,5me alonge
They are filled with argillaceous material
and arfe not visible onaweathered wWall eeeesecoees 3
2eAlternating clays and fi-ne-grained,yellow,
ochreous locally heavily compacted sands.In
the basement thin cross-bedding is observed,
randomly scattered pebbles and gravels are found.,..9,2
A3.Loam:dark~grey,locally almost black,tight
with large fragment-cloddy parting,randomly

*The peat age determined with radiocarbon method is more
than 40 thousand years(SB AS - 1248).The age of peat inter-
beds in the covering member basement of the two neighbour
outcrops is 41120%1000(SB A8 -~ 1505) and 38400%1000

(8B AS - 1515) years respectively.
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Thickness,m.,
scattered gravels,pebbles and rare
boulders.Irregular lenticular interbeds
of fine-grained,light-grey sand and
more coarse sand with separate pebbles
are observed,Numerous erosion rills
filled with bedded sands and clays
occur along the top of the bedecss.csoceseeed

4,Claysgrey,tinted with blue,sandy
with cloddy parting,and rarely scat-

tered gravels.Laterally it is replaced

by loams analogous to those of bed 3ee.e00402

5.8andy loam:greyish-brown,locally

with blue-grey spots,with large cloddy

parting,rarely scattered gravels and

pebbles.The upper and lower contacts

sometimes are indistinct,quite gradual

transitions into overlying clays are

observed ...................................4.

6,Clay similar to that of bed8 with

numerous lenticular small interbeds of

grey Sand .eeeoeececesecesssececssecsscssssose UD Lo 0,8

7. Sands: light-grey, quartz, fine -

grained with horizontal and cross-bed-

ding, containing small plant remains

in separate interbeds seescccsccecccsocsscee UD tO 145

Sands are water—bearing, their bottom subsides under the

sliding cirque floor. The underlying moraineswater confining
layer.
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G.I.Lazukov (1970) dated glacial deposits as Samarovo (Riss).
He pointed out to the occurance of seed flora of "diégonal sands'
type (Mindel-Rissian?)e. M.Ge.Kipiani listed the following fossil
plants: Salvinia sibirica Nikitin, S.cfe glabra Nikitin, Azolla
interglacialica Nikitin, Selaginella selaginoides L.K., Typha

SD., Heleocharis palustris L., Ranunculus sceleratus L., Menyan-

thes trifoliata L., Potentilla anserima L., Picea sp., Larix

sp., Betula sp:, Betula cf. nana L.

More accurate data about thé age of glacial deposits and un-—
derlying sands are not available yet. However, the ‘lithologic
analysis of boulder clays showed their striking similarity with

the Khala-Panty moraine.

The Pionerskaya "Mountain"
The right bank of the® Irtysh~river, the north-eastern out-

skirts of Samarovo.

The‘section exposes the structure of the so-called Samarovo
Outlier Upland ("Mountain") with absolute elevations 100-110 m.
situated at the confluence of the Irtysh and the Ob-rivers. Its
distipctive .feature is the presence of detached blocks of -opokae
and opdka—iike clays (Fig.1é) in glacial boulder rocks. The fol-

lowing'sediments are exposed from 64 m. edge above the beach.
Thickness, e

1s Loess-like loam: ochreous-—brown, pow-

dered, POBOUE eeseseosssesseilasncsssssessolilossss 2
2.‘Sands:ye110w-grey, quartz, fine-grained,

bedded. eeeeescccccscccosrosscrssccsccsccsccsccsns 2
ZesMoraine-greyish-brown, sandy loam with

cloddy and fragment parting, with scattered

gravelé, pebbles and boulders of igneous and
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sedimentary rocks. The bottom is sharp-

ly uneven, the bed thickness varies essesscesesecece UD tO 14

4, Bed, containing detached blocks in

the dislocated inequigranular sands and

boulder clays. The blocks aré presented

by light-grey whitish Eocene opokae and

opoka-like clays. There are blocks from

1.5-5 me up to 10-20 me. and small accu-

mulations of chippings and opoka crumbs

cemented by clay material, The large

blocks.are crushed and fractured to a

different degree. The fractures are filled

with opoka crumbs, sands and boulder

clayses The enclosing sands, pebble beds

and boulder clays are heavily distorted

along the walls and under the erratics,

often crumplédAinto asymmetrical ateep

folds, frequently ruptured by overthruysts

-and faults, Opoka blocks are often cover=—

ed with the mantle of loams and sands.

Sand beds frequently dip at aooangle, the=-

re occér Hicréslides and possibly soli-

fluctions; the bottom of the bed is, un;

even ...-e.......,....;.f........,.............. up to 12

D Moraine-loam similar to that of bed 3 eeecesce 10

6, Sands: dirty-grey, fine-grained, quartsz,

DEAAEA seesacsocssccsssscscscssnsssassaovssssses 2
‘Below the slope is covered with taluses and vegetation, boul-

der clays and inequigranular sands with interbeds of pebble are
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exposed in sexcavations.

Several generations of geologysts — N.K.Vysotsky, Y.S.Edel-
schtein, V.A.Dementyev, V.T. Gromov, V.G. Vasilyev, S.B. Shatsky
et al = have been studyiﬁg the section of the Samarovo "Mountain?
According to the complexvof diatom algae qpokae and opaka-like
clays occured in bed 4 in the form of detached blocks proved to
be of Bocene age (Shatsky, 1969). The enclosing boulder sediments
arevtraditionary referred to the moraine of the Samarovo ("Rissian®)
glaciations In the last yéars attempts were made to revise the
age pf sediments forming-the Samarovo Outliers Upland and to clas-
sify them as Pliocene-Miocene or Oligocene rocks (Euzin, Chochia
1966, Krapivmer, 1969). It was made first of all on the basis of
_rejécfibn'the glaclial character . of boulder rocks. They were
suppqséd to be of marine 6rigin élthough,the remains of marine
Quaternéfy ofganisms were not found in them, and rare occurence
of.fedepésitioned Paleogene algae hardly indicates their Oligocene
age; To our opinion.(Arkhipov et al, 1971, 1976) spore-and-pol-
len'sbectra also do not allow to date boulder clays occuring on the
opoka erratic mass bed and below as Pliocene and Miocene respec-v
tifeiy. In accordance with the data obtained by V.S. Volkova the
set of plants in the spectra, except the redeposited, is typi-
caily Quaternaﬁy. It .includes pollens of dwarf birches, alders,
herbs, heath, wormwoods as well as spores of club-moss and spha-
gnum mosses, i.e. it is a spectrum reflecting most likely forest-
=tundra and tundra landscapes which are characteristic of peri-
glacial zones. »

The presence of'Ebcene erratic blocks (opokae and opoka-like
clays) Was either'denied or:explained by slumping of separate
hlocks from ﬁhe highly uplifted'massif.of Eocene rocks (which

supposed to be situated in the place of the‘pfésent'lrtysh) and
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even by '"mysterious geotectonics phenomena" (Kuzin, Chochia,
1966, Krapivner, 1969).

One cannot agree‘with I.L.Kuzin that the diatom algae comp=-
lex extracted from opoka is considered to be redepositioned
and that rare, poorly preserved remains of Paleocene algae in
boulder clays should be referred to the autochthonous burials.
It should be also noted that Eocene rocks in the Samarovo area
occur at:.a depth of 379-602 m. below sea level 8nd according
to seismic-refraction sounding data are perfectly undisturbed
without any evidence of '"diastrophism manifestation%,

The intense discussion stimiulated drilling in the area
{Krapivner, 1969). The drilling within the Samarovo Outlier
Upland showed that it is a 80~100 m. stratum consisting mainly
of boulder clays with clay interbeds (includihg varved~bedded
clays) and sands with pébbles. A quite regulér bed of breccia-
ted opokae and opoka-like clays with a variable thickness (from
5-6 up to 30 m.) is observed within this glacial formationm.
This bed has inclusions of foreign loam material and according
to the core from hdle'11 the bedding in ‘the opoka-like clays
(obviously in separéte blocks) dips at 10-8b° angle, It is inte-
vesting to moke that the elevation of the erratic bed roof va-
ries from 25 up to 65 me above sea level, thus indicating con-
siderable di;location of the énclosing glacial strata. °

The boulder clays occur directly below the erratic bed and
under them there is a member of beddea and varved clays with
boulder rock inclusionse. This membe# overlaps Oligocene depo-
sits. Boulder clays separated‘sometimes into two wmembers by a
sand bed are found above the erratic bed. ﬁhe:efore several

moraines can be formally distinguished in this section. But
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their correlation with the four Belogorsk moraines (see above)
is not quité clear yet. The traditional consideration of the
whole glacial strata as being exclusively of Samarovo age pro-
bably is not finale. Thus the moraine overlapping the opoka-like
erratic bed in hole-11 is composed of'dark-grey, almost black
loam with scattered gravels and pebbles, Visually this moraine
is similar to the Khala-Panty one, which in accordance with
the thermoluminéscént analysis (see above) may be referred to
the Taz (Late Rissian) stage of the maximum (Rissian) glacia-
tion. Hence, the moraine underlying the erratic may be supposed
of Samarovo age (Early Rissian). It should be mentioned that
earlier I.A.Volkov, V.S.Volkova and E.E.Gurtovaya (1973) sug-
gested to distinguish the two named moraines and the underlying
Lower Pleistocene moraine in the cross—section of hole 11. It
is interesting in this connection the information of P.P.Gene-
ralov and Yu.Ptcherepanov About the finding of seed flora of a
"diagonal sand" type (Mindel-Kissian) from a sand loam interbed
e%posing on the riéht bank of the Irtysh-river, 1 km. from the
Pionerskaya "Mountain". Sand loam occurs hypsometrically below
the -erratic bed, but its exact stratigraphic position is not
established yet and one cannot exclude the possibility of

the flora redeposition,
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