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Crpaturpachus u ceAMMEHTOAOIMSI HepTera3oHOCHbIX bacceiiHoB

Stratigraphy and sedimentology of oil-gas basins

70-netne WHctutyTta reonornv HayvoHanbHou
Akapgemun Hayk Asepbavig)xaHa

"l'one Bbicoko cTouT Hayka,

TaM BbICOKO CTOUT 4erioBek"

N3 YcraBa Cankt—lleTtepbyprckoro
YHuBepcutera, 1869 r.

WHctuTyT reonorvm HauwnonansHonm Akapemun Hayk AsepbamgxaHa — Bepyllee
Hay4yHoe yupexpeHue pecnybnukm B 0bnactn Hayk o 3emne. Obpa3oBaHue n pasButue
WHCTUTYTa COBMNano CcO BpPeMeHeM OypHOro pasBuTua HedTAHOM U ra3oBow
npombineHHocTn  AsepbampoxaHa. [lpuopuTeTHble HanpaBneHus  OesTenbHOCTU
VHcTuTyTa onpemensnicb 0COBEHHOCTAMM pa3BUTUSA 3TOW BedyLlen OTPacnum HapogHOro
X03ancTBa.

Benvka ponb VHctutyTa B OTKPbITUM HedTEerasoBbix MECTOPOXAEHWU MUPOBOro
knacca Takux kak Hedyt [awunapel, Asepy—Yupar—lioHewnn, LLlaxpenns, baxap, Bynna—
HeHns n ppyrue.

TpaonuMoHHO KNOYEBbIM  HanpaBfAeHVWEM OCTaBanoCb W3y4YeHWe MEeCTOPOXOAEHWUN
PYAHbIX W HEepyaHbIX MOMe3HbIX MCKonaemblX. KoMMnekcHble reonoro—reoXnuMmnyeckmne
nccnenoBaHUs MepcrneKkTMBHbLIX MnoLldagen cnocobcTBoBany OTKPbLITUIO KPYMHbIX MOSCOB
PYOHbIX WU HEPYOHbIX MOMe3HbiX mMckonaembix (benokaHo—3akaTanbckui, [lalukecaHckui,
3arnukckuin, JawcanaxnvHckuin, Angarckuia n ap.).

VHCTUTyT no npaBy ropauMtcs CBOMMMW Hay4HbIMW LLKONaMn U hyHAaMeHTanbHbIMM
pesynbTatamu, NonyyMBLUMMK Bceobluee npusHaHve. K HUM OTHOCATCH, Mpexae BCero,
KnacCcuyeckue MCCnenoBaHWs rps3eBOr0 ByNKaHM3Ma, B pesynbTaTe KOTOpbIX CO3AaHbl
KaTanorn W3BEPXEHWN BYNKAHOB C AeTalbHbIM  OMMCaHWeM Havbonee  KpymnHbIX
NapoKcM3MOB, OLEeHKoW 0bbemoB BbigeneHHon 6pekyun, rasa, Bogbl W HedTu;
pa3paboTtaHa mopdoreHeTuyeckas Knaccudmkaums, npoBeneHbl AeTanbHble WU30TOMHO—
reoXuMmnYeckne MccnenoBaHVa NPOAYKTOB U3BEPXKEHWN; NPeanoXXeHbl HaTypHble, hruanko—
XUMUYECKMEe, MaTeMaTMYecKMe W KOMMbIOTEPHbIE MOOENM PSA3EBOr0  BYNKaHU3MA;
BbIsIBNEHbl CBSI3W MPA3eBOro BynkaHW3ma C npoueccamy hopmMmpoBaHUs MECTOPOXAEHUI
HetpTm wn rasa, napareHeTU4eckrMe CBA3W T[PA3EBOr0 BYNKAHW3MA W CENCMUYHOCTM,
pa3paboTaHbl 3KONOrMYeckre BOMpPOChl, CBA3aHHbIE C Pa3BUTWEM FPSA3eBOro ByNKaHWM3Ma,
B TOM 4uMCne CO30aHWEM HaUMOHanbHbIX NapKoB; MPeanoXXeHO MpYMEHEHVE MPOOYKTOB
N3BEPXEHUA B TEXHMKE U MeauLMHE.

Bceobluee npusHaHve nonyunnu MCCnenoBaHWa YrNeBOAOPOAHbIX CUCTEM BbicTpo—
norpyxatowumxca baccenHoB Ha npumepe HxHo—Kacnuinckoro 6accenHa. [eonoramun—
HepTAHMKaMM  yCTaHOBNEHbl 3KCTPeManbHble CKOpPOCTM W MacwiTabbl  reHepaumu,
MUrpauUnM 1 HakoMNneHns YrneBoAOpOdOB B YCMOBMAX BbICTPOro MOrpy>ceHus; npoBeneHo
baccerHoBOe MOAENUPOBaHME, FEOXMMUYECKME W WU30TOMHbIE WCCNEenoBaHWs, BbiSBMNEH
LUIMPOKUA OManas3oH W npefdenbHble rnybuHbl reHepaumy M COXPaHeHWs YrneBoOoopOoLnoB
(po 16—-18 km.); cospmaHbl mMogenu hOpMUPOBaHUSA MMAcCTOBbIX WM MOPOBbIX OABAEHUA W
TemnepaTyp Npv 3KCTPemManbHbIX TEMMAaX MOrpy>XeHWs; YyCTaHOBMNEHbI PErMOHanbHbIE 30HbI
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pasynnoTHeHUA 1 cybBepTMKanbHble PasyrnnoTHEHHbIE Feonornyeckue Tena.

VHcTuTyT 9BRAetcs nuoHepoM pa3paboTkyM TeOpeTUYecKMX OCHOB, METOAUKN U
annapaTypbl MOPCKUX T[EOXMMUYECKMX WCCNEnoBaHUM, W3Yy4eHUs ra30BOro pexvma
Kacnuinckoro mops, npuBEOLUMX K OTKPbITUIO W [Eeonoro—reoXMMMUYeckoMy W3Yy4YeHUHo
cybMapuHHbIX FPSA3EBbIX BYKAHOB W IPS3EBYNKAHWYECKMX ra30rvaopaTos.

BaxHbim  Bknagom B um3yveHun reonorun KaBkasa aBNSeTCA  OTKpbITME U
nccneposaHve odmonutoB Manoro Kaskasa, BbisiBNeHVWE WX ponv B reognHaMuyeckom
pasBMTUN  pervoHa, WuccnegoBaHWe CTPOoeHns W uctopum  paseutua  KypurHckon
MEXropHOM BMnaouHbl no maTepuanam CaaTnuHckom cBepxrnyboKon CKBaXWHbl W©
reonoro—reomn3nyecknx 1 reoxMMMYecknx MCCNenoBaHun pernoHa.

YHvKanbHoe 3HayeHne WUMEeKT reodmsnyeckne uvccnenosaHns Kacnumckoro mops, B
4aCTHOCTW, ManeoMarHWTHble WCCNefoBaHUA  COBPEMEHHbIX  [OOHHbIX  0CaAKOB,
nccnenoBaHve MopoAd Mpy CBEPXBLICOKMX TemnepaTypax W OaBfeHusX, CO3daHWe Ha UX
OCHOBE (IM3NYECKUX MOOenen Ccpedbl, W3y4YeHWe MWUKPOCENCM, TEOpeTUYeckue u
3KCMeprMeHTarnbHble MCCNEenoBaHns BNUSHUSA (DU3MYECKMX MOMen Ha reodMHamunky Cpefbl
n pa3paboTky MecTopoxaeHun HeddTM n rasa.

Hauano 90-x ropos XX Beka 03HaMeHOBAaNoCb YCKOPEHHOW MHTerpauven /IHcTuTyTa
B MWPOBYIO EONOrMYecKyto Hayky. VIHTeHcudmumpoBancs 3TOT NMPOLIECC C MOANUCaAHWEM
"KoHTpakta Beka" B 1994 r. [lpoBedeHne COBMECTHbIX paboT C KpynHEenLWMMAN
He)TAHbIMM  KOPropauvsaMn  MUpa, MOEe3OKM B Hay4YHble LEeHTPbl  3TUX KOMMaHWi
KOPEeHHbIM 06pasoM W3MEHUNTM XapakTep W TemMbl PasBUTUA  MeXOyHapoaHOro
coTpyoHuuecTtBa. [lonrocpouyHble COBMECTHble paboTbl  NpakTUYeckn CO  BCEMU
KPYMHEALUMMN MUPOBbLIMW  HedITSHbIMM  KOMOaHusaMu, Takumn kak "British Petroleum”,
"Exxon", "Shell", "Amocao", "Mobil", "Unocal", "Texaco", "Conoco Philips", "Statoil", "Total",
"EIf*, "Agip" w»n OpyruMn MOXHO Ha3BaTb MNPOPbLIBOM B MeXAyHapoOoHOe Hay4yHoe
npocTpaHcTBO. 3a 3ToT nepuofn 6bino BbINONHEHO CBbile 50 Hay4HbIX MPOEKTOB MO
reonorun, naneoHTONorMn un cTpaturpadun, reoxummn HeddT 1 rasa, reousuke u
reogesvn. COBMECTHblE 3KCNeOVUMOHHble paboTbl 1 MOCnemytoLLmMe aHanuTUyYeckre u
WHTEeprnpeTaunoHHble  nccneposaHua B Hayunbix  LleHTpax wn  YHvBepcuteTax mMupa
nosBOMWAWM, C OOHOM  CTOPOHbI, ObICTPO apjanTMpoBaTbCA K HOBbIM - METOAAM,
KOMMbOTEPHbIM ~ MporpaMmamM 1 cTaHgapTaM, MpUMEHSeMbIM  MpU  Hay4YHbIX
nccnenoBaHWAX B 3anafHblXx CTpaHax, C Apyro/ MNOArOTOBWUTb HALUMOHANbHbIE Hay4Hble
Kagpbl.

B artor Xe nepvod napannenbHo C  HayYHbIMKW - MCCRenoBaHWsMW  MPOBOAMIOCH
03HaKOMIEHWE  3anafHon  OBLLECTBEHHOCTM G HayKoW, KynbTypoy W  MNpUPOAHbIMU
6oratcTtBamn AsepbanpmxaHa. B cBA3u ¢ 3TMM TPyAHO MEPEOLIEHNTb 3HAYEHVE BbICTaBKM
"CtpaHa CsawleHHbix OrHen", koTopass bbina opraHusoBaHa VIHCTUTyTOM reonorvn u
BCEMUPHO M3BeCTHbIM "BputaHckum Myseem EctectBeHHon Vletopumn" npu cnoHcopcTsBe
komnaHun British Petroleum. 3Ty BbiCcTaBky, 3KcnoHaTbl KOTOPOW pacckasbiBanu o
npvpoge, WCTopuW, KynbType W Hayke AsepbavoxaHa, B TeyeHve 6onee AByX net
NMoceTunu COTHW TbiCAY nofen co Bcero mupa. CoBmecTHble paboTbl € 3anafgHbIMU
KOMNaHvaMW  fann  TONM4oK pasBuTUi0  0bpasoBaTenbHbiXx MNporpaMMm C  3anagHbIMu
YHuBepcutetamn. Hawwmmy  OCHOBHbIMW  NapTHepamu cTtann  YHuBepcuTteTbl  HOXHOn
KaponuHel, HTbl, Kembpuaoxa, Maccauycetckun TexHonornveckum  VIHCTUTYT,
YHuBepcutet BamomuHr, MapnuHrekuin  YHusepcuteT, Crambynbckui  YHUBEpPCUTET,
Hendtcknn Yumsepcutet, Mockosckun YHusepcuteT n gpyrme. C 1998 r. UVHctutyt
reonorMn akTMBHO y4acTBYeT B PaHTOBbIX MPOEKTax C TakMMW W3BECTHbIMU dhoHOaMU
kak "SOROS", "INTAS", "NATQO", "CRDF", "Kopernikus", YkpavHckuin HayuHbin doHg v ap.
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B 2003 r. Ha 6asze WVHctutyta reonorum u  VIHcTuTyTa npobnem  rmnyBuHHbIX
HedoTerasoBbix MecTopoxgeHun (VMNMTHM)  6ein cospaH  VHcTtutyt  reonorum  HAH
AsepbangxaHa. B VINMHM 6bina co3gaHa n3BecTHasi B MUpPE HayyHasa Lukona B obnactu
pas3paboTkn MecTopoxaeHun HedTm u  rasa. CospgaHbl TEOPETUYECKME  OCHOBbI,
yCOBEPLLIEHCTBOBaHbI MMAOPOra3oaMHaMUYecKne OCHOBbl W MpeanoXXeHbl HOBble MeTofbl
onpeneneHnss  TEXHOMOrM4Yeckux MokasaTenem pas3paboTkm  pasnuMyHoOro  Tuna
MECTOpOXAeHun HedTn 1 rasa. [lpeanoxeHbl HOBble MeToAbl UX pa3paboTkuy, pasBuThbl
OCHOBHbIE MPWUHUMMNbI MX MNPOEKTUPOBaHMS. Pa3paboTaHbl HOBble BbICOKO3(EKTVBHbIE
MEeTOodbl MHTepnpeTaunn pesynbTaToB rmapoavHaMUYEecKUX WMCCMNeaoBaHWUM CKBaXWH Mpwu
bonee nNOMHOM y4yeTe MPUPOAHbIX W  TEXHONOrMYeckux akTopoB, a Takxe
MHOrONnacToBOCTM W HepaBHOBECHOCTWM  hunbTpauun. PaspaboTaHbl 1 ycoBep-—
LLUEHCTBOBaHbl HOBble METOAbl M TEXHOMOrMX MOBbILLEHUS HediTeoThayn nnacTtoB U
NPON3BOOMTENBHOCTU CKBaXWH, & TakXe MeTodbl OrpaHuyeHus B HWX BOAOMPUTOKOB.
YcoBepLUEHCTBOBaHbI pacyeTHble MeTOObl ABVXEHUA rasa M ra30KOHOEHCAaTHbIX CMEecen
B CKBaxuHax, 06ecneuymBaloLLMX BbICOKYHO TOYHOCTb pacyeToB CTaTUYEeCKOro W
OnHamuyeckoro 3abomHoro pasneHvn. PaspabotaHbl  MeTodbl  CTATUCTUYECKOrO
MOOenMpoBaHMa HedTAHbIX 3anexenm W  3KOHOMUKO—MaTeMaTU4eckue MOoAenu
onTMMM3aUMN 1 MEeTOLONOrMA NPUHATUA PeLLeHna B YCNOBUAX MHOrOBApUaHTHbIX, MHOMO—
hakTopHbIX 1 MHOrOKpUTEPUanbHbIX 3a4ay OCBOEHUSA HelpTerasoBbiX PECYPCOB C YYETOM
HEeonpeaeneHHoCTU U HEeYeTKOCTM UCXodHom uHopmaumn. PaspaboTaHbl  HayuHble
OCHOBbI 1 METOAbl U3YYEHNA M NMPOrHO3MPOBAHUA aHOMarbHO BbICOKUX reodnionaanbHbIX
OaBeHnn 1 CBOWCTB MNPMPOOHbIX pEe3epByapoB  HedTM W rasa Mo  KOMMNekcy
neTpodmanyecknx 1 reodmanyecknx aaHHbix. Co3gaHa Heknaccuyeckas TeopeTnyeckas
Mofgenb pasBuUTUSA NMTOCEPbl, HA OCHOBE KOTOPOM peLleH psg  MpUHLMNanbHbIX
NpUKNagHbIX 3apay.

WIMTHM  BHec ocHoBonmonarawlmMid  BKAad B CO30aHWE TakWMX HOBbIX  Hay4HbIX
HanpasneHnn, Kak pas3paboTka MeCTOPOXOEHWUN, MMELLMX ClOXHbIE YrneBoaopoaHble
cocTaBbl (ra30KOHAEHCATHbIX, ra30KOHAEHCATHOHEMTAHbIX); MaTemMaTuyeckoe MOLenn—
poBaHve B Hed)TSHOM reonoruu; cosgaHne reonorm4yeckux Modener MecTOPOXOeHWUA W
MPOrHO3MpOBaHWe CBOWCTB ~MPWPOAHBLIX pe3epByapoB HedTM © rasa; paspaboTka
3KOHOMUKO-MaTeEMaTUYECKMX MOAenem onTuMm3aumm 1 MpOLECCOB OCBOEHUA
Hed)TerasoBblX PECYpCOB; CO30aHWE TEeOPEeTMYECKMX OCHOB CTPOroh  TPEXMepHOMn
HEeKraccrn4yecko MHOrOKOMMOHEHTHOW CENCMUKU W Opyrue.

Byoywee passButue VIHCTuTyTa reonorMm OPWEHTMPOBAHO Ha  HOBeNLIne
thyHOamMeHTanbHble 1 TexHonorudeckme poctvxeHus. OBHOBRSETCS 3KCnepumeHTanbHas
6asa WMHCTUTYTa, CBA3aHHas, MNpexie BCero, C HoBewullen reodmn3nyeckon annapaTypown,
UMPPOBbIMA  TENEMETPUYECKMMU  CENCMUYECKUMWU  CTAHUUAMMK, MNPEeLM3NOHHbIMU
rpaBMMeTpamu, BbiCOKOTOYHbIMU GPS, Husenvpamu. CosmectHo ¢ CTBTO (Asctpus)
co3fgaHa M HenpepbiBHO 0B6HOBNAETCH B peanbHOM MacluTabe BpeMeHn 6asa gaHHbIX Mo
3eMneTpsAceHnsaM U TexXHOreHHbIM katacTpodam. Ha ocHoBe porosopa C BCEMUPHO
n3BecTHOM aHanuTudeckon dmpmon BSl-Inspectorate (Benukobputanua) B mHCTUTYTE
(hyHKUMOHMPYET COBPEMEHHasa reoxmmuyeckas nabopaTopua Mo aHannay rasos, HedTen
M npooykToB WX nepepabotku. [InaHupyeTtca pa3paboTka HayyHbIX HamnpaBneHun,
CBA3aHHbIX C rMyboKMM M3y4eHMeM BeLLecTBa 3emnu, NMPOrHo3vMpoBaHVEM W MOUCKOM
MOME3HbIX  MCKOMAeMblX, W3Yy4YEeHWeM reonormyeckmx onacHoctem Ha  bHase
MH(POPMALIMOHHBIX M KOCMUYEcKUx  TexHonmorum. [lporHosumpyetcs  co3gaHue
MHopMaLMOHHbIX 6a3 AaHHbIX (Cnocobbl XpaHeHWs, HakonneHus W npeacTaBneHns
nHhopmauun), Teopun 1 cnocoboB WHTEPNPEeTaumu, npeacTaBlieHne reovHdgopmMaumm B
hopme nUMHEMHbIX W HEMUHENHbIX aHaNUTUYECKMX anmnpoKCUMaumin pasfinMYHOro poaa
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BESIMYMH, METOO0B BM3yanusauuv n3obpaxxeHun reonorneckux Tten (MmupxaHanus) u
NPOLIECCOB.

tak, VIHctutyT reonorum BeTynun B 271 Bek. YueHble — reonorn rnyboko 0CO3HatoT,
4yTo HeobxoOuMbIM ycrioBMemM [Ans co3fgaHusa  o6LlecTBa, OCHOBAHHOMO Ha  3HaHWSX,
ABNAOTCA MH(POPMaLMOHHbIE TexHonormm — cBoeobpasHoe OkHO B Mup  ByayLuero.
Vicnonbays HoBewLLMe OOCTMXEHUS reouHdopMaTUKK, nccnefoBaHne 3emnm M3 KOCMoca,
napagurMy reousankm 1 COBPEMEHHbIE TEXHOMOruKW, KOMMnekTus VIHCTUTyTa reonoruu
BHECET CBOK NenTy B pasBuTMe Hayk 0 3emne, 4To 6e3ycnoBHO [acT HOBbIM TOMYOK
counanbHo—3KoHOMUYeckoMy passutuio AsepbanoxaHa.

3aBepLunTb CBOE HamyTcTBue B kaHyH /0-netus VIHCTuTyTa reonormm xody crnoBammu
Bblgatoerocs ydyeHoro XX seka [M.J1.Kanuubr: — "OtmeuvaTb tobunenm — 370 He TOMbKO
npasgHosaTh. B Hayke Tak He npuHaTo. OTTankmBascb OT [AOCTUrHYTOrO, Hago WATU
panblue, nockonbky [Npupoaa octaBuna HbIHELLHVMM MCCriefoBaTenaM Hemano 3arapok”.

Axkagemuk Ak.A.Ann-3apge
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DEBATED STATUS OF THE QUATERNARY:
A NEW PROPOSAL

The late Cenozoic chronostratigraphy remains controversial, in part because of

strong debates

regarding the status of the Quaternary. The Holocene-

Anthropocene interval differs from the Pleistocene by the presence of a new geo-—
logical force related to human activity. | suggest including the Pleistocene into the
Neogene and to form a new system embracing the Holocene and the
Anthropocene. To avoid confusion, the Quaternary label should be avoided for the
latter. The Quaternary, with its Gelasian base (or Lower Pleistocene base), is

proposed as a sub—erathem.

KEY WORDS: time scale, chronostratigraphy, glaciation, humans, megafau—
nal extinction, Quaternary, Neogene, Pleistocene, Holocene, Anthropocene.

The dramatic exclusion of the
Quaternary from the time scale four
years ago (Gradstein et al., 2004a,b) had
two main consequences. First, it became
clear that much of the international sci—
entific community concerned with the
geologic time scale is ready for remark—
able modifications to fundamental geo—
logical concepts. Second, strong debates
on the status of the late Cenozoic strati—-
graphic units began. Not only the
International Commission on Stratigraphy
(ICS), the International Quaternary
Association (INQUA), and the Interna-
tional Union of Geological Sciences (IUGS)
are involved in these debates, but every
specialist studying the late Cenozoic or
teaching students needs to make a per-—
sonal choice. For example, in his funda-
mental textbook, Levin (2006) wrote
about the Quaternary as the abandoned
unit and the term was not included in his
subject index. The purpose of this brief
paper is not to summarize each side of
the arguments or to present a careful
analysis of the proposals with regard to
the status of the Quaternary. | prefer to
stay out of these debates. Rather, my
goal is to present some personal consi—

D.A.Ruban

University of Pretoria,
Department of Geology,
Pretoria 0002, South Africa
P.0. Box 7333,

e—mail: ruban—d@mail.ru

derations, thus new
proposal.

The state of the discussion on the
Quaternary is complicated as can be
seen by reference to Gradstein et al.
(20044a,b), Ogg (2004), Pillans and Naish
(2004), Aubry et al. (2005), Gibbard et
al. (2005), Gradstein and Ogg (2007]),
and the official ICS web-site (www.strati—
graphy.org) for an overview of present
positions. The current chronostratigraphy
of the late Cenozoic interval was adop-
ted in 2004. It rejects the Quaternary.
This term, therefore, has no any official
status. The Pleistocene and the Holocene
are series included into the Neogene
System (Fig.1). However, strong debates
and a compromise agreement between
the ICS and the INQUA permitted formu—
lation of an alternative proposal. That
proposal suggests that the Quaternary
be considered a sub—erathem, embracing
not only the Pleistocene and the
Holocene, but also the Gelasian Stage.

formulating a
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Fig. 1. The current subdivision of the upper
Cenozoic (established by ICS in 2004). Arrows
mark units stretching downwards.

Moreover, the term Tertiary is revita—
lized. Such a proposal was adopted in
2006, but a new “Proposal for
Simplifying the International Geological
Time Scale Chart” is now considered by
the ICS. According to that proposal, the
Quaternary again occurs following the
Neogene. Additionally, a new series,
namely the Anthropocene, is distin—
guished (Zalasiewicz et al., 2008). The
relevant epoch began at 1800 AD. These
two chronostratigraphic proposals are
combined on Fig. 2.

To discuss the status of the
Quaternary, | address two of its charac—
teristic features. These are the patterns
of glaciation events and the rise of
humans (see Pillans and Naish 2004).
Considering the former features, it is
necessary to remember that there was
not a unique global glaciation like that in
the Neoproterozoic (Hoffman et al,
1998) or the late Paleozoic (Smith and
Pickering, 2003). During the Quaternary,
there was an “ice age”, when unconnec—
ted ice covers fluctuated in two polar
regions. Antarctic glaciation began first

in the late Eocene. Arctic glaciation ini—
8

Fig. 2. The ICS's proposal (‘International
Stratigraphic Chart” (version 2006) and “A Propo-—
sal for Simplifying the International Geological Time
Scale Chart®, www.stratigraphy.org). Arrows mark
units stretching downwards.

tiated just in the late Miocene when also
ice sheets appeared in the West
Antarctica (Zachos et al, 2001). The
true “ice age” embraces the last 1 Ma
of the Earth’s evolution (Ehlers and
Gibbard, 2007). Rapid warming took
place around the Pleistocene—Holocene
transition, which provoked a prominent
global rise (Siddall et al., 2007). Such a
chronology of glaciations does not vali—
date their use as a trustworthy criterion
for the late Cenozoic chronostratigraphy.
However, Pillans and Naish (2004) clear—
ly demonstrated that an extension of the
Quaternary to 2.6 Ma is sensible consi—
dering the global climatic changes.
Nevertheless, none of the major glacia—
tions known from the geological history
(Smith and Pickering, 2003) were used
for global stratigraphic constraints. There
are no systems defined by the time
range of glaciations.

What about humans? Their evolution
was long and may be traced back into
the Cretaceous, when prosimians
appeared. True hominids might have
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originated in the Miocene. The genus
Homo apparently arose near the end-
Pliocene (Pillans and Naish, 2004; Levin,
2006). If so, one may suggest a remark-
able event around the beginning of the
Gelasian to support the present ICS's
proposals on the Quaternary. However,
the use of any bioevent to define such a
high-ranked chronostratigraphic unit
should be avoided. The origination of
Homo did not differ from an origination
of any other species. Such an ordinary
event, which documents any Global
Stratotype Section and Point (GSSP) of a
stage and, meantine, a system, is chosen
for the stage only. It marks the base of
the system just because this stage is
included into this system. Thus, an ori—-
gination of Homo can be used for any
stage GSSP, but not for a definition of a
system. Only when any biological force
became geologically important, it can be
used for a definition of stratigraphic unit
higher than system. Metazoans, which
are characteristic for the entire
Phanerozoic, first appeared in the “deep”
Proterozoic (Eriksson et al, 2004).
Similarly, many typical forms of the
Mesozoic life originated in the Paleozoic
(e.g.,.some angiosperms and ferns
(Meyen, 1987])). When did humans beco—
me a significant geological force?
Although numerous lines of evidence
should be considered, | would like to
emphasize three areas, all of which seem
to suggest that humans become a sig-
nificant geological force at the beginning
of the Holocene. These are human
expansion, the development of agricul-
ture, and the end-Pleistocene megafau-
nal extinction.

Humans arrived in North America by
the end of the Pleistocene and rapidly
colonized the New World (Meltzer, 2002,
2004; Levin, 2006). While the timing of
the first humans in the New World
remains a matter of debate (see review
in Meltzer, 2004), it is clear that the
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archaeological record of both North and
South America starts a little before the
beginning of the Holocene (Dillehay and
Collins, 1988; Borrero, 1995; Meltzer,
2004). The Pleistocene—Holocene transi—
tion, then, is marked by human occupa-
tion of most continents around the globe.
Ruddiman (2005) demonstrated that
farming has greatly affected global cli—-
mate during the past 8 Ka. Deforestation
increased carbon dioxide concentration in
the atmosphere, whereas irrigation for
rice increased methane emissions. These
kinds of human activity stopped the
planetary cooling trend. Undoubtedly,
anthropogenic activity has influenced cli—-
mate since the middle of the XIX centu-—
ry. However, these influences may have
started much earlier (Ruddiman, 20085).
During the early—-middle Holocene, human
populations and associated activities may
have been sufficient to invoke global-
scale changes. Finally, humans might
have been responsible for the end-
Pleistocene megafaunal extinction, as in
North and South America (Alroy, 19989;
Martin, 2005; Haynes, 2007), as in the
entire world (Martin, 20035). Although its
strength and age differ across the globe,
the extinction started at about 50 Ka,
reaching a peak at the Pleistocene-
Holocene transition (Martin, 20085).
Overkill (Brook and Bowman, 2005;
Martin, 2005) and hyperdisease (Mac—
Phee and Marx, 1997) were possible
mechanisms linking humans to the dev-—
astation among large mammals. Howev—
er, there are some doubts concerning
human-induced extinction (Meltzer,
2004; Grayson and Meltzer, 2002,
2003; Grayson, 2006; Wroe et al,
2006]) or composite models (Politis et
al., 1995; Louys et al, 2007). Surovell
(pers. comm., Jan. 2007) indicates that
humans affected selected taxa of maga-—
fauna, such as mammoths. Firestone et
al. (2007) explain the megafaunal extinc—
tion with an extraterrestrial impact,

9
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Fig. 3. The status of the Quaternary proposed
by the author. Arrows mark units stretching down-—
wards.

which was larger than the Pleistocene
Odessa impact affected just local envi—
ronments (Holliday et al., 2005). What-
ever the causes (anthropogenic, natural
or both) and despite evidence of selec—
tivity, the end-Pleistocene megafaunal
extinction was a true catastrophe, where
humans were able to participate. Dozens
of genera eradicated and it is difficult to
imagine a simultaneous increase in orig—
ination rates to recompense this biodi-
versity loss. If even this event lasted
upward to some thousand of years, it
should still be judged as very abrupt. The
scale of the Permian/Triassic and the
Cretaceous/Tertiary mass extinctions,
although they were stronger, is mea-

sured by 10°-10° Ka (Erwin, 2006;
Courtillot, 2007), which is longer than
the duration of the end-Pleistocene
event.

Thus, humans became a true geologi—
cal force in the end-Pleistocene — early
Holocene, and this force dominated the
Holocene—Anthropocene time interval.
This permits the formulation of a new
chrono—stratigraphical proposal (Fig.3).
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The Pleistocene may be considered as
the last series of the Neogene, whereas
the Holocene and the Anthropocene form
together a new system. Is it possible to
restrict the stratigraphic volume of the
Quaternary to the Holocene—Anthro-
pocene interval? Such a scheme would
damage the original essence of the
Quaternary and is unlikely to be accep—
ted by the international scientific com-—
munity. Therefore, a new name for the
terminal Cenozoic system is required, a
subject for further discussions. As for
the Quaternary, together with the revi—
talizing Tertiary, they can be assigned as
chronostratigraphic units ranked as sub-—
erathems. Depending on the opinion of
the majority of specialists, they can be
proclaimed either formal or informal
units. This will also help to diminish a
collapse between the Quaternary and the
Neogene. If the Ilatter is a system,
whereas the former is a sub—-erathem,
the choice of the base of the Quaternary
(base-Lower Pleistocene or base-
Gelasian) will not affect the definition of
the Neogene, and will not complicate an
understanding of the late Cenozoic histo-
ry (see also Pillans and Naish 2004,
Aubry et al. 20085).

Conclusively, the author’s proposal to
the status of the Quaternary is two—fold:
1) a definition of a new system to
include the Holocene and the Anthro-
pocene series; 2) a definition of the
Quaternary as a sub—erathem, i.e.,, a unit
of higher rank than the Neogene and the
other newly—introduced terminal Cenozoic
system (Fig.3). While it is difficult to pre—
dict how this debate will be resolved, or
is my ideas will prove useful, | remain
optimistic because any debate on tradi-
tional views produces new ideas and
opens new horizons.
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AEBATUPYEMbBIM CTATYC YETBEPTMYHOM
CUCTEMbI: HOBOE T1PEAAOXKEHUE

H.A.PybaH

lNosgHekariHo3ovickass XpoHocTpaTurpachusi nNPoAo/KAET Bbi3biBaTb COMHEHUS, B 4acT—
HOCTU, M3—3a CW/bHbIX AebaTtoB OTHOCUTEsNIbHO cTaTyca 4YeTBepTU4YHOV cuicTemMbl. [onoyeH—
aHTPOroLEeHOoBbIVi NHTEpBaJsl OT/INYAeTCA OT [/IeVicToLeHa AevcTBUEeM HOBOVI reosiorM4yecKou
CcuUJbl, CBA3aHHOVI C [EeATENIbHOCTbIO 4YesioBeka. 1 npegnarato BKIIIOYUTbL MIIEACTOLEH B HEO—
reH v BblfeNnTb HOBYIO CUCTEMY, OXBAaTbIBAIOLLYIO rOJIOLEeH U aHTporoueH. Bo un3bexaHuve
Hegopa3syMeHuii TepMUH “deTBEepPTU4YHbIV® He [OJDKEeH MCMosb30BaTbCs Ans nocnegHen. OH
Mo)xeT bbITb 3aKkpensneH 3a rog3paTteMoli C 0OCHOBaHWEM B renasuu (Unv B HUXHEM riieric—

TOLEHE).
Dordiincii sistemin miizakira edilon statusu: yeni toklif

D.A.Ruban

Geckaynozoy xronostratigrafiyast siibhaolor dogurmaqda davam ediv. Xiisusilo dovdiincii dovriin
statusu barads giiclii miibahisalar gedir. Holosen-antroposen intervali pleystosendan insamn foaliyyati ilo
alagadar yeni geoloji giivvanin tasirvi il forqloniv. Miiallif pleystoseni neogena daxil etmak va holosen va
antroposeni ashato edan yeni sistemi aywmaq toklif edirv. Anlasumazhq yaranmamast iiciin sonuncu
dordiincii adlandirdmamalidir. Bu ad asast gelazida (vo ya alt pleystosends) olan yarimeratemo verila
bilar.
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B Crparmrpagpus

’PAHMUA HMXHETO U CPEAHETO TPHUACA B
TUMAHO-CEBEPOYPAABCKOM PEITMOHE

Ha ocHoBaHu v3y4yeHns 0BLUMPHOro (hakTU4YecKoro marepuana v KPpUTMYECKOro aHamm—
38 NIMTEPATYPHbIX AaHHbIX CYLLECTBEHHO PAacLUMPeHbl CBeAeHWsi O COCTaBe MnanvMHoIopb!
MPUrPaHNYHbIX HUXHE—CPEOHETPUACOBbIX OTIOXEHW B TuMaHo—CeBepoypanbCcKoM PEervioHe.
BbigeneHb! Tpy nanvMHOKOMITIIEKCE, [M0CEN0BaTENbHO CMEHSIIOLLUME Apyr Apyra B paspese:
Aratrisporites robustus—Verrucosisporites pseudomorulae (l), Aratrisporites robustus—
Verrucosisporites pseudomorulae (] n Duplexisporites gyratus—Concentricisporites nevesi.
CpaBHeHve vX TaKkCOHOMWYECKOro COCTaBa C KOMIIIEKCAMMU MMUOCIOP U3 TPUacoBbIX OT/I0—
XeHun bopeanbHoro baccerHa, BO3PacT KOTOPbIX YCTaHOBIIEH M0 COBMECTHOMY HaX0XOEHVHO
C MOpPCKuMM 6ecrio3BOHOYHbIMY, MOATBEPXAAET BO3MOXHOCTb HEAEXHOro OrpeneneHns aHa—
J10roB BEPXHEONEHEKCKOr0 Y HVXKHEAHU3UICKOro MoAbSPYCOB B KOHTUHEHTArbHbIX OTII0XE—
HWUSAX M0 pesynbTaTtaM ManvHOMOrMYeckUX WUCCIenoBaHUN. YCTaHOBIEHO, YTO BEPXHEONEHEKC—
ke otioxeHns Ha cesepe CpegHent Cubuvpy B 06bemMe aMMOHUTOBbLIX 30H Bajarunia
euomphala, Nordophiceras contrarium, Parasibirites grambergi v Olenikites spiniplicatus n
VX KOHTWHEHTanbHble aHanory B TumaHo—CeBepoypansCcKoM pervioHe 0xapakTepU30BaHb!
aBYMs nanvMHokomnnekcamu: Aratrisporites robustus—Verrucosisporites pseudomorulae (I) v
Aratrisporites robustus—Verrucosisporites pseudomorulae (lll. B bapeHu—pervioHe vx BO3—
pPacTHbIMY aHanoramu ABSKTCA nanvHokoMmnekcs! Ceanvc—3 n CBanvc—4. HwxHeaHnsuic—
KWE OTIIOXEHUS] TakXe UMEKOT YETKY0 ManuHOMorn4eckyo xapakrepuctuky. B TumaHo—Ce—
BEPOYpPansCKOM PErvIOHe WX aHanory OnvchiBaoTCs nanvuHokomriekcom Duplexisporites
gyratus—Concentricisporites nevesi, KoTopbIi 0 COCTaBy BXOAALUMX B HEro BWAOB OTBEYa—
et komrinekcy mvocriop CBammc—5 wn3 oTrioxeHwni aMMOHUTOBOVI 30HbI Karangatites evolu—
tus bapeHu—pervoHa.

Takum 06pa3omM ronoXeHne rpaHuLbl MEeXAy HWXKHUM v CpeagHuM Tpuacom B TuMaHo—
CeBepoypanbCcKom pervioHe MOXeT bbiTb HagexHo 060CHOBaHO Mo pesynbTaTtaM MaamHOomo—
TMYECKUX MCCIeqoBaHuy, a8 MMEHHO: Mo CMeHe ManMHOKoMIiekca Aratrisporites robustus—
Verrucosisporites  pseudomorulae (]  komnnekcom  Duplexisporites — gyratus—
Concentricisporites nevesi. CregoBaternibHO, NpaBOMEPHO CYUTaTb aHanoramv BepXHeosrne—
Hekckoro nogbsipyca B TumaHo—CeBepoypanbCKoOM pervioHe xapanevickyto csuty [leyopckon
CUHEKNN3bI, BonbLUMe YacTy MecYaHO—TTIMHUCTON TonLmM v 6bI30BCKOV CBUTbI BorbLueckbi—
HWHCKOVI BrafuvHbl, BEPXHIOK YacTb HWXKHENECTaHLLIOPCKOA rnoacBuThl KopoTanxuHckon Brna—
AvHbI. AHanoram HWKHeaHU3UJICKoro roabsipyca OTBEeYadT OCHOBaHWE aHrypaHCKOW CBUTbI
[Neyopckow cuHeKNM3bl, KpacHoKameHckas cBuTa bBonbLueCcbIHMHCKON BriaauvHbl, BEPXHETEC—
TaHLLIOPCKas MOACBUATA U HVXKHSS 4acTb HAOENTUHCKOVI CBUTbI KopoTauxvHCKOV BraguHbl.

KnioueBbie cnoBa: TumaHo—CeBepoypanbCKuii  PervioH,
TOCTPAaTOHbI, Koppensauusd, najimHOKOMITIEKChI.

Tpuac, cTpaturpachus, -

H.B.nbuHa

WHetutyt reonorun Komu
Hay4yHoro LeHTpa Ypanbckoro
otpneneHns PAH,

CbikTbIBKAP,

Poccusa

e—mail: ilyina@geo.komisc.ru

BeBepgeHue

Tpuacosble oTnoxeHus B TumaHo—Ce-
BEpOypanbCKOM pernoHe, Kak W3BECTHO,
npencTaBnAT cobor CNoXHbIA AN U3y—
yeHus obbekT. Peskada chaunanbHas u3-—
MEHYMBOCTb W HepaBHOMepHas naneoH-—
TONOrmyeckass 0xapakTepu3oBaHHOCTb A0
CUX MOp BbI3bIBAKOT 3aTpPyOHEHUS MNpU KX
pacuneHeHun wn koppenaumn. AkTyanb-—

onpepenseTca WX MPOMbILUNEHHON Hed—
Tera3oHOCHOCThIHO.

VicTopun reonornyeckoro pasBuUTUSA
pernoHa B TpMacoOBOM Mepuofe u CTpoe-—

HOCTb Npobnembl cTpaTudukaumm Tpua-—
COBbIX OTNOXEHWN B W3BECTHON Mepe

HUIO COPMMPOBaBLUMXCS B 3TO BpeMs
OTNOXEHW noceAlleHa obwunpHas nute-—
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H.B.UAbuHa

TPAHULIA HW)KHETO U CPEAHEITO TPUACA B TMMAHO-CEBEPOYPAABCKOM PETMOHE

paTypa. CylLlecTBylOT OBE TOYKWU 3peHusd
Ha TreHe3nc TeppuUreHHom TpuacoBom
Tonwwu. Mo ogHom M3 HKX, ee copmmpo—
BaHWe B OCHOBHOM MNPOWCXOAMNO B YCno—
BWAX MOPCKOro, BO3MOXHO, HECKOSbKO
onpecHeHHoro 6accenHa, rpaHuubl KOTO—
poOro CyLleCTBEHHO W3MEHANUCb Ha Npo-—
TAXeHUn Tpuacosoro nepuopa (YHanbi—
wes, BaptoxuHa, 1966). Mo BTOpon, B
HacTodwee Bpema npeobnapawowen,
TpuacoBble OTNOXEHUS B PErvMoHe MMEeKT
KOHTUHEHTanbHbIn reHe3uc. CornacHo
3TOM TOYKE 3peHud, ocagkoHakonneHve B
npenenax [leyopckon CUHEKNN3bl NPOUC—
X0OUNo B YCNoBUAX OBOLUMPHOM 0O3EpHO—
annioBManbHOM paBHUHbI. TpuacoBble OT—
NOXeHNa ceBepHbix BnaauH [lpepypanb—
CKOro kpaeBoro npormba paccmaTpuBa-—
lOTCA B COCTaBe BEPXHEMONaccoBOM
OPOreHHOM KOHTUMHEeHTanbHOW dopmaunu,
MMeKLLEN NpuU3HaKu npeobnapatoLlero
cybaspanbHoro ocagkoHakonnenus [(Ka-
naHtap, 1979; Mopaxosckas, 2000;
Haounn, 1994 wn gp.). Ona kaxpon CTpyk—
TypHO—TekToHn4eckon obnacTtu ([Nevopc—
KOA CWHEKNU3bl U CEBEPHbIX BMNaguH
Mpenypanbckoro KpaeBoro nporuba)
NPUHATBI CBOM COBCTBEHHbIE MECTHbIE
cTpaturpadmyeckne nogpasgeneHna  —
cBuTbl. VIx Koppenauna mexay cobom n c
obwen cTpaTurpadmMyeckon LUKanom BO
MHOroMm gauckyccuoHHa (O6bAcHMTeNbHada
3anucka..., 1980; PewweHne mexsegomMmc—
TBeHHoro..., 1982; KanaHntap, 1979;
Mopaxosckas, 2000; WnbuHa, 2001).
paHvuUa mMexpay HUXHe— W cpegHeTpua-—
COBbIMW OTMOXEHUAMU SBNSETCA OAHOWN
M3 caMbIX y3HaBaeMblX N0 NUTONOrMyec—
KM Mpu3Hakam U1 MpoMbIiCnoBo—reodum—
3nyeckom xapakTepucTtuke (HpoweHko wu
op., 1991). PesynbTaTbl KOMMAEKCHbIX
naneoHTONOrMYecKMX WCCNenoBaHun, Ko—
TOpble Ha Hawl B3rnag, HageXxHo onpe—
OEenaT MONOXEHWE 3TOW rpaHuubl U Cy—
LIEeCTBEHHO YTOYHAKT BO3pacTHOM pgua-—
nasoH MNpuUrpaHnyHbiXx CBUT, onybnukoBa-—
Hbl (HoBukos, 1994; VinbuHa, 2001,
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2003). Tem He MeHee 3TM MaTepuansl
npencTaBnaAlTCA crneunanucTaMm  ganeko
He BeccnopHbimMn (Kunpnukosa, KynukoBa,
2005), B cBfA3M C 4YeM nNpuxoanTcsa
BHOBb K HWUM BEPHYTbCH.

AHanorn BepXxHeONeHEeKCKOoro
nogbsapyca wu
naneoHTonornyeckoe
obocHOBaHME WX BblgeneHus

B Twumano—-CeBepoypanbCkoM pervoHe
aHanoram BEpPXHEONEHEKCKOro noabspyca
oTBeYalT xapanenckaa csuta [leuyopckon
CVHEKNN3bl, BEPXHAA 4YacTb MNecYaHo—rnu-—
HUCTOM TOoNwW K Bonbliag 4yacTb BbI3OBC—
KO CBWUTbl BonbLUECbIHMHCKOM BMNaauHbl,
hopmMmpoBaHne KOTOpPbIX B OMEHEKCKOM
BEKe MpPOMCX0AMN0 OOHOBPEMEHHO, @ Tak—
XKEe BEPXHAS 4acTb HUXXHENECTaHLUOPCKOWn
nonceuTbl KopoTamxmHckom BRaguHbl (CMm.
cxemy). BospacT nepeuncneHHbIx nogpas—
LeneHWn onpegeneH No Muocnopam, KoH-—
X0ocTpakamM UM MCcKOMaeMblM 0OCTaTkam Ha—
3EMHbIX MO3BOHOYHbIX.

Komnnekc TeTpanod M3 BEpPXHEN 4acTu
HV>KHENecTaHLWOPCKOW MNOACBUTbI MO MpU—
cyTcTBUiO nabupuHTomoHTOB  Parotosu—
chus, Inflectosaurus, Batrachosuchoides
oTHocuTca K dhayHe Parotosuchus. K
3TOMY XE KOMMMNeKcy OTHeceH dparmMeHT
yepena KpPynHOro TEKOOOHTa W3 CeMenc—
TBa Erytrosuchidae, koTopbin onpegenser
BO3pacT BepxHen, Bonblier vactm Obl—
3o0Bckon cBuTbl (HoBukos, 1994). lMo3n-
HeoneHekckun Bo3pacT dayHbl Paroto-—
suchus pokasbiBaeTCcs MNPUCYTCTBUEM BU—
LOB PYKOBOASALLEro poda B OTMOXEHUSX
aMMOHWUTOBbIX 30H Tirolites cassianus
Mpukacnua n Columbites karataucikus Ha
MaHrbiwinake (LUuwkuH, Oues, 1999). o
KOHXOCTpakamM W3 xapanenckom CBUTbI ”
BEPXHEN 4acTu MNecyYaHO—TNUHUCTON Ton-—
LY OnpedeneH WX OfEeHeKCKun BO3pacT
(Mnbuna, 2001).

Bce HasBaHHble NUMTOCTpPaTOHbI 0Xapak—
TEpVU30BaHbl KOMMNEKCOM MWOCMNOpP, W3—



B Crparurpacpus

BECTHbIM B nuTepaType Kak KOMMNEeKC
Aratrisporites robustus—Verrucosisporites
pseudomorulae (ApoweHko n gp., 1991).
Ero coctaB u cTpaTturpacdmyeckaa npuy-—
pPOYEHHOCTb BbINM CyLLEeCTBEHHO OOMONHe—
Hbl W peTanu3aupoBaHbl Hamu (VnbuHa,
2001, 2003). lNMpuBenem B KpaTkon cop—
Me OCHOBHble 4YepTbl CTPOEHWUSA KOMMAEK—
ca.

ManuHokomnnekc
Aratrisporites robustus-
Verrucosisporites pseudo-
morulae n pBa ypoBHA ero

pa3Butuns

ManuHokomnnekc (nanee no tekcTy [K)
A. robustus — V. pseudomorulae oTnnya-—
eTca pe3kuMm npeobnagaHunem KonuvvyecTBa
cnop Hap nbinbuon. B ero passutum vet—
KO MpocCnexunBakTca ABa YPOBHS.

Ona nepsBoro ypoBHA, A. robustus—V.
pseudomorulae (1), xapakTepHa pykoBOOA—
was ponb 4YeTblpex rpynn cnop. [lepsasq
BKMOYaEeT Cnopbl CO CKynNnbNTMPOBaHHOM
ak3uHom popa Verrucosisporites, ons Ko-—
TOPOro XxapakTepHO BWAOOBOE pa3Hoobpa-—
3ne, n mopdonornyeckn 6nmMskne K HUM
Cyclotriletes, Cyclogranisporites, a Takxe

BMAO Cycloverrutriletes  presselensis
Schulz. Bo BTopyto rpynny o6beduHeHbI
TPEX— W OOHONy4YeBble KaBaTHble CMOPbI.

TpexnyyeBble  nNpencTaBfeHbl
Kraeuselisporites, Lundbladispora n
Densoisporites. 0OpHonyyeBble  CMopsbl
Aratrisporites BeCcbMa MHOFQUYUCIEHHbI ©
pasHoobpasHbl. VIMeHHO Ha 3TomM cTpa—
TUrpadMyeckomM YypOBHE MNOABNAETCA BUA
A. robustus Yaroshenko et Golubeva.
TpeTblo rpynny cCOCTaBRAKT UWHIYNATHbIE
thopmbl  Nevesisporites, KoTOopble Takxe
oTNMYalTCa BUAOBbIM pa3Hoobpasvem. K
YeTBEPTOM OTHECEHbl rnagkue KpynHbie
cnopbl copmanbHoro popa Punctati—
sporites. B atom [MK nossngeTtca 6nmakun
no cTpoeHunto Bua Crispetectatisporites
punctatus Pautsch. Hapsgy ¢ nepeunc—

pogamu
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NEeHHbIMW BCTPEYEHbl CMOpbl, XapakTepHble
ona 6onee OpeBHMX FOPM30HTOB Tpuaca, a
30eCb, BO3MOXHO, NEPEOTNOXEHHbIE — 3TO
Rewanispora spp., Retuzotriletes radiatus
(Kara—Murza) Warjuchina, Polycingulati—
sporites spp., Dulhuntyspora minuta
Jansonius, Camptotriletes vermiformis
Romanovskaja. ([MoacHum, uTto abbpeBuna-—
Typon spp. B TekcTe 0603Ha4yeHO BMOOBOE
pasHoobpa3ne BCTPEYEHHbIX pOAOB, Kak
TpebyloT npaBuna naneonanMHoNorn4yecKmx
nccrnepgoBanun). B nbmbueson uvactu [1K
A. robustus-V. pseudomorulae (I) npeob—
napatT MHOFOYUCMEHHble BWMAbl poda
Taeniaesporites. Ha wx doHe nonyvaer
pasBMTME HecTpuMaTHaa nMbinbla poOoOB
Alisporites n Platysaccus, HO ee He MHO—
r0O M BMOOBOM COCTaB eLle [0CTAaTO4YHO
beneH. 3TOT 3Tan MOXHO Ha3BaTb Knac—
CNYECKMM, OCHOBbIBAACb Ha (haKTUYECKOM
MaTtepuane u nuTepaTypHbIXx AaHHbIx. [1K
Takoro cocTtaBa onpepeneH B CkB. 1-
Yetb—Uunbma (nHT. 492-497 ™M) lNMevopc—
KO CUMHEKNN3bI.

OTnnumMTenbHOM 4YepTonM BTOPOro YpoOB—
HA, A. robustus — V. pseudomorulae (ll),
ABNSETCS NepBOe MNOfABNEHWE, HEOOQHOBpE—
MEHHOE W HecucTemMaTuyeckoe, eanHNY—
HbIX hOpM, MpeVMyLLecTBEHHOE pas3BuUTUE
KOTOPbIX CBSI3aHO CO CpeaHeTpuacoBon
anoxon: Duplexisporites gyratus Playford
et Dettmann, D. sp. 1 (TprimitiveYy,
Concentricisporites sp. 1 (Tfunnel), Con-
verrucosisporites cameroni de Jersey, C.
conferteornatus Pautsch, Baculatispori—-
tes verus Orlowska—Zwolinska, Dictyotri—
letes macroreticulatus Rovnina, Foveo—
sporites visscheri van Erve, Camptotrile—
tes cerebriformis Naumova. [lpucyTcTBy—
toT Buabl Carnisporites mesosoicus Klaus,
Todisporites minor Couper, T. major Cou—
per, MakCUMyM pas3BUTUA KOTOPbIX MPUX0—
OMTCS Ha CcpedHe— W MNO30HEeTPMacoByH
anoxu. Ocobo cnegyeT OTMETUTb MNepBoe
nosiBNeHWe Ha 3TOM cTpaTurpacruyeckom
YPOBHE EAWHUYHbIX 3K3eMNNapoB BWOOB
Lycopodiacidites  kuepperi  Klaus wu
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Camarozonosporites  rudis (Leschik]
Klaus, koTopble CO BpeMeHM KX MNepPBOro
ONWCaHNUs N3 BEPXHETPMACOBbIX OTNOXEe—
HUM paccmaTpvBanuCcb NanuHonoramu B
KayecTBe WHOMKATOPOB WMEHHO 3TOro
cTpaTurpadmyeckoro wuHTepsana. Hapsaay
c nepeuuncneHHbiMn B K A. robustus-V.
pseudomorulae (Il) onpepeneHbl conyTc—
TByOLWLME wuM cropbl  Retitriletes  sp.,
Baculatisporites sp., Apiculatisporites
sp., Dictyophyllidites mortoni (de Jersey)
Playford et Dettmann, Dictyophyllum
rugosum (Lindley et Hutter) Kruchinina,
Concavisporites crassexinius Nilsson,
Auritulinasporites  scanicus  Nilsson,
Cyathidites sp. Ona nbimnbueson vactm K
A. robustus—-V. pseudomorulae (ll) Tak xe
XapakTepHbl BWAbl, W3BECTHble B CaMblX
BEpxax OMEeHEeKCKMX OTMOXEHUN WU LUMPOKO
pacnpocTpaHeHHble B CpedHeM Tpuace:
Microcachryidites  doubingeri  Klaus,
Minutosaccus potoniei Médler, Voltzia—
ceaesporites heteromorpha Klaus,
Chordasporites singulichorda Klaus, C.
voltziaformis Visscher, Brachysaccus
neomundanus (Leschik] Médler.

MK A. robustus—V. pseudomorulae (ll)
pacnpocTpaHeH B TumaHo—CeBepoypanb—
CKOM pernmoHe npakTUYeckn NMOBCEMECTHO.
OH onpepeneH BO MHOMMX CKBaxXuHax 1 B
EeCTECTBEHHbIX BblX04ax TPMacoBbIX OTNO—
xeHun (Mnenna, 2001, 2003).

HdononHutenbHoe obocHoBaHue
BO3pacTa najMHOKOMMEKCOB
Aratrisporites robustus—
Verrucosisporites pseudomoru—
lae (1) n ()

B ocHoBy cTpaTtudivkaumm un Koppe-—
NAUNN KOHTUMHEHTaNbHOro Tpuaca mnofo—
XXEeHa nocrneposaTenbHad CMEHa KOMM—
nekcos Tetpanopn. O6was cTpaturpadun—
yeckaa Lwikana TrMoCTpOeHa Ha 3Tanax
3BONMOLMN  MOPCKUX BEcno3BOHOYHbIX.
[ManeoHTONOrMYeckon OCHOBOW MpU KOP—
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penaumm OTMOXEHUN KOHTUHEHTAaNbHOro
MW MOPCKOro reHesuca B MepByH 04e-—
pedb cnyxaTt wmuocnopbl. Heobxogumyto
ONA 3TOr0 CamMOCTOSTENbHOCTb UX KOMM—
nekcbl npuobpeTatdT Mo CONyTCTBYOLLMM
hayHucTmnyeckmum octaTtkam. [losgHeone—
Hekckun BospacTt [IK A. robustus-V.
pseudomorulae (1) wn (ll}, no Hawemy
MHEHVI0O HAOeXHOo ornpegeneH conyTc—
TBYHOLLMM KOMMNekcom TeTpanon. B ka—
4yecTBe ero AOMONHUTENbHOro NOATBEPX—
OEHNA pa3yMHO HalTuW CXOAHble MO COC—
TaBy KOMIMEKCbl MMUOCMNOP M3 OTNOXEHUN
MOPCKOro reHe3mca, OxapaKTepu3oBaH-—
HbIX hayHon ammoHoupen. B Tprnacosom
nepvone TwumaHo—CeBepoypanbckum pe-—
rMoH BXOAun B cocTaB obwimpHon bope-
anbHonm o6bnactn (Manbiwes, 2002;
Egorov et al.,, 2006). B cBsg3n c atum
npy MNOWCKe BO3PaCTHbIX aHanoros
KOMMnnekcaMm MWOCMNOP Hallero pernoHa
NOrMYHO B TMEpPBYK 0Yepedb MNpUBIEYb
nanuHonorvyeckne maTtepuanbl U3 oca-—
OO4YHbIX BaccenHoB MMEHHO 3Ton obnac—
M. Hamn 6binn Bbibpanbl ceBep Cpen—
Hen Cmnbupn n BapeHu—pervoH.

Ona cesepa CpegHen Cubupwn paspa-—
6boraHa camaa [OeTanbHas 30HanbHafq
LiKkana HuxHero Tpuaca. B aoByx onop-
HbIX pa3pe3ax — y nocenka CtaHHax—Xo-—
4o K Mbica YekypoBCKOro — BepxHeone-—
HEKCKUIM rnoabapyc WMeeT BeCbMa WH-—
hopmaTuBHYHO NanMHOMNOINMYECKY Xxapa-—
TepucTuky. 13 oTNOXEeHUn aMMOHUTOBbIX
30H Bajarunia euomphala, Nordophi—
ceras contrarium, Parasibirites gram-
bergi n Olenikites spiniplicatus Bbigene—
Hbl 4YeTblpe accouuaumnm mwuocnop — I,
IV, V n VI (MnbnHa, 2001, 2003; Kasa-
koB n ap., 2002).

Accounauuns Il BbigeneHa n3 oTnoxe-—
HWA 30Hbl euomphala. Accouuvauuna |V
xapakTepusyeT 30HYy contrarium wu, Be—
POATHO, OCHOBaHWe 30Hbl grambergi.
Accounaumm V un VI npuHapnexaT 30He
spiniplicatus. ObbegonHaeT wux BepyLlasa
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pofb YyXE& PacCMOTPEHHbIX BbILLE YETbl—
pex rpynn cnop u OOMVWHWPOBaHWE Mbib—
ubl popna Taeniaesporites. [paHuubl
MeXxgy accouvaunaMm  [oCTaTOYHO YyC—
nosHbl. OHM oTpaxatwT 3Tanbl obHoBRNE—
HMWS BWAOBOro COCTaBa MMOCMOP BBEPX
no paspe3y. OOHOBpPEMEHHO M3MEHAKTCA
N KONMMYECTBEHHblE COOTHOLLUEHUA MexXay
rpynnamMm TakCOHOB.

B Il accoumauuwn pon Verrucosi—
sporites npepcTtaBneH Bupamun V. pseu-—
domorulae Visscher, V. krempii Madler,
V. remyanus Maédler, V. narmianus
Balme, V. thuringiacus Madler, V.
applanatus Madler. Mopdonornyecknu
6nM3kn MM  BCTpPeYeHHble  opMbl
Cyclogranisporites arenosus Balme,
Cyclotriletes oligogranifer Madler,
Cycloverrutriletes presselensis.

3 TpexnyyeBbix KaBaTHbIx CNOp 0OM-—
peneneHbl Kraeuselisporites cuspidus
Balme, K. saeptatus Balme, K. apicula—
tus Jansonius, Lundbladispora willmottii
Balme, L. brevicula Balme, L. densispi—
nosa Bharadwaj et Tiwari, Densoi—
sporites  nejburgii  (Schulz) Balme,
Rewanispora foveolata de Jersey, R.
vermiculata Antonescu et Taugordeau-

Lantz. OpgHonyueBble Aratrisporites sp.
e0VHNYHBI.

B rpynny UMHrynAaTHbIX BXOAAT CHOPbI
Nevesisporites fossulatus Balme, N.
zonatus Romanovskaja wu Polycingu—
latisporites  densatus (de Jersey)
Playford et Dettmann, P. crenulatus

Playford et Dettmann, P. dejerseyi Helby
ex de Jersey. Poa Punctatisporites
npenctaBneH supamu P. fungosus Balme
n P. triassicus Schulz.

B aTtom accouvauun nosBnawTCA BUObI
Crispetectatisporites punctatus, Anapi—
culatisporites  telephorus (Pautsch)
Klaus, A. spiniger (Leschik]) Reinhardt,
KOTOpble MpOCNexXumBakwLMMca BBEpX Mo
paspesy. /I3 nopgcTunawwmx HUXHeone-—
HEKCKUX OTnoXxeHun nepewnun Carni—
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sporites mesozoicus (Klaus) Madler,
Todisporites sp., Apiculatisporites sp.
BcTpeueHbl TakXxe BWAbl, NEPEOTNOXEH—
Hble M3 VHAOCKMX W BEPXHENnaneo30MCKMUx
oTnoxeHun. [lepeoTnoXxeHHble ¢ OpPMbI
ONpEeNensTCa U Bbille MO pas3pesy.

B nbinbueson uwactu Il accoumauwnm
Muocnop BmecTe c Taeniaesporites spp.
onpepeneHsbl Alisporites landianus Balme,
A. australis de Jersey u egouHWYHbIE
Sulcatisporites kraeuseli Maéadler, &S.
institatus Balme, S. nilssoni Balme,
Klausipollenites sp., Chordasporites sp.

B IV accoumaumn, no cpaBHEHUO C
Huxenexawen I, ysennuunoce copgep-—
XaHune KaBaTHbIX CMOp 3a CYeT npeacTa-—
Butenem popoB  Densoisporites n
Aratrisporites. B cocTtaBe nocnegHux
onpeneneHbl A. spinosus Kopytova, A.
tenuispinosus Playford, A. granulatus
(Klaus) Playford et Dettmann n
Aratrisporites robustus, BwuA, KOTOPbIA
00 CUX NOp paccmaTpuBanca B KayecTBe
aHpeMunyHoro ana esponenckoro Cese—
po—BocTtoka. Pe3ko cokpatunocb cogep-—
XaHue cnop poaoB Rewanispora w
Polycingulatisporites. Cpenn Nevesispo—
rites nossunca Bua N. limatulus
Playford. 3admkcupoBaHo nepBoe MNoAB—
neHve Bupaa Lycopodiacidites kuepperi.
OnpeneneHbl Baculatisporites sp. Cpean
MbiMbLbl OTMEYEHO TMEPBOE MOSBMEHUE
BMOOB Voltziaceaesporites  hetero—
morpha, Striatoabietites aytugii Visscher
n Falcisporites stabilis Balme.

B V accouuaunun, no cpasHeHuwo c IV,
NPMMEPHO BOBOE BO3POCNO CcogepXaHue
cnop Verrucosisporites w yBENN4YUNOCb
nx BMOOBOe pa3Hoobpasue. Cpean Kka—
BaTHbIX BO3POCMO COOEPXAaHWe Crnop po—
na Lundbladispora, obHoBuncsS BWUAOBOW
cocTtaB Aratrisporites, HO 0OQHOBPEMEHHO
00 EeOWHUYHbIX 3K3eMNnapoB COKpaTu-—
nocb 4YuMcno npepcTtaBuTenem  popa
Rewanispora. B coctaBe Nevesisporites
noasunca Bua N. macrogranulatus
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Romanovskaja. Accounauntio A0MONHUAN
Buabl  Spinotriletes cf. senecioides
Madler n Conbaculatisporites sp. binb—
ueBas 4acTb cTana pas3HoobpasHee 3a
cyeT BuWOoOB Falcisporites snopkovae
Visscher, Platysaccus leschiki Hart, P.
qgueenslandi de Jersey, Podocarpidites
sp.

B kauectBe conyTCTBYHLLEr0 KOMMO—
HEHTa BO BCEX BEPXHEONEHEKCKMX ac-—
coumaumax MPUCYTCTBYKOT rnagkve Tpey-—
ronbHble cnopbl Dictyophyllidites mortoni
(de Jersey) Playford et Dettmann,
Concavisporites toralis (Leschik]) Nils—
son, C. crassexinius Nilsson, Cyathidites
sp.

OtnnuutenbHaa 4yepta VI accounaunm
MMOCNOp — 3TO noaBneHve dopm, xa-—
paKkTEepHbIX ANS CpeaHero u BEpXHEero
Tpnaca. Hapagy c Begywimmm rpynnamu
cnop, Bupamu Anapiculatisporites spp.,
Carnisporites spp., Lycopodiacidites
kuepperi v opyrumMmn, Ha3BaHHbIMWU BbILUE,
B VI accoumauun onpeneneHbl eonHuy-—
Hble Aratrisporites fischeri (Klaus)
Playford et Dettmann, Duplexisporites
gyratus, Baculatisporites verus, Cam-—
ptotriletes cerebriformis, Sellaspora
foveorugulata van der Eem, Polypodii—
sporites  ipsviciensis (de Jersey)
Playford et Dettmann, Concentrici—
sporites sp. 1 (TfunnelM, Microreti—

culatisporites opacus (Leschik]) Klaus,
Stereisporites  perforatus  Leschik,
Acanthotriletes ilekensis Kopytova,

Converrucosisporites sp. 3aMeTHO B0O3—
pocno copepxaHue cnop Todisporites,
npencrtaBneHHbix Bugamu T. minor, T.
major, T. cinctus (Maljavkina) Orlowska—
Zwolinska. A B nbiInbLeBOW 4acTu onpe—
OeneHO nNepBoe NOABNeHWEe BMAOB
Minutosaccus potoniei, Protodiploxy—
pinus gracilis Scheuring n Heliosaccus
dimorphus Klaus. lNogsneHne nocnegHe—
r0 M3 MEepeyvYnCrneHHbIXx BUOOB COBMECTHO
C M030HEONEeHEKCKUMU aMMOHOMAEAMMN
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BbIBOAMUT €ro M3 Cnmcka TakKCOHOB, KO-
4yeBblX ONA onpegeneHua Havana na-—
OVHCKOro Beka, rge Habniopaetcs ero
MacCcoBOe pacnpoCTpaHeHMe.

BrnonHe BO3MOXHO, 4TO pacnpegene—
HWE MMOCNOP B BEPXHEONEHEKCKMX OT—
NOXeHWsAX B BUOE 4YeTblpex accoumaunn
npucywle Tonbko JleHo—AHabapckomy
npornby, TaKk Kak B [Opyrux paspesax
OHO noka He ynaBnuBaeTca. 0OcobeH-—
HOCTbK BblOENEHHbIX HaMW CUBUPCKUX
accouvauum aBNAeTCa AOnuTenbHoe Cy-—
LlecTBOBaHME B MO3OHEM OfIEHEKE Cnop
Polycingulatisporites n Rewanispora. B
TumaHo—CeBepoypanbCkoM pervoHe wux
npevMyLLeCTBEHHOE pa3BUTME CBA3aHO C
OTNOXEeHNAMN WHACKOro BoO3pacTa. Be-
poaTHo, Ha ceBepe CpeaHen Cubupwn cy-—
LiecTBOBana naneoknMMmaTuyeckaa obc—
TaHoBka, bnaronpuaTHaa AnNa npou3pac—
TaHWs pacTeHur, NpoayumpoBaBLLUNX 3TU
cnopobil.

Kak BMAHO M3 NpMBEAEHHbIX [OaHHbIX,
Ha ceBepe CpegHen Cubupum Tak xe
4YeTKO MpoCnexuBalwTCA ABa 3Tana B
pasBMTMM MO3OHEONEHEKCKOW MNannHo—
dnopbl. B TIK, xapakTepusywowmnn nep-—
Bbln 3Tan, HamMu 0b6bedWHeHbl accouuna-—
umm I, IV n V c Bepyulen ponbio YeTbl—
pex rpynn cpeow cnop u npeobnapaHu-—
eM nbinbUbl Taeniaesporites. Ero MmoxHo
Has3BaTb Tak Xe, kak u B TumaHo—-CeBe—
poypanbckomMm peruvoHe: K A. robustus-—
V. pseudomorulae (). Btopomy aTany
oTBeyaeT accouwvauus VI. Ha Hee Bnon-—
He MOXEeT BbITb pacnpocTpaHeHO Ha3Ba-—
Hue [1IK A. robustus—V. pseudomorulae
(). Ewe pa3 nog4yepkHem, 4TO OTNMYU—
TenbHOMW O0COBEeHHOCTbKD BTOPOro 3Tana
ABNAETCA MepBOe MOfABNEeHWEe CpeaHe-—
TpUacoBbIX BWOOB—MHOEKCOB, HEKOTOPbIX
eOMHWUYHbBIX TakKCOHOB, LUMPOKO pacn-—
POCTPAHEHHbIX B BEPXHETPMACOBbLIX OT—
NOXEHWAX, W Hayano pas3BUTUA HECTpU—
aTHOW [OBYXMELLKOBOW MbiNbLbl.

[lpaBOMepHOCTb MNpencTaBneHua o
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Cxema conocTaBneHus TPpnacoBbIX OTNOXEHUN TMMﬁHo—CeBepoypaanKoro pernoHa, cesepa CpeﬂHel?l
Cubupw, apxunenara Ceanbbapp. YcnoBHble 0603HauYeHWs:

(1) — no KasakoBy n gp., 2002; (2) — no Dagys, Weitschat 1993; (3) — no Ochev, Shishkin, 19889,
Hosukosy, 1994, LLunwkuHy, Ouesy, 1999, Shishkin, 2000; (4) — no VnbuHon, 2001, 2003; (5) — no Vigran
et al, 1998; (6), (7), (8), (9) — no ApoweHko n gp., 1991, VinbuHon, 2001, 2003.

01-03- komnnekcb! TeTpanog, dayHel: 01 — Wetlugasaurus, 02 — Parotosuchus, O3 — Eocyclotosaurus;

nanuHokomnnekcbl: — Aratrisporites robustus—Verrucosisporites pseudomorulae (1),

— Aratrisporites robustus—Verrucosisporites pseudomorulae (ll),
— Duplexisporites gyratus—Concentricisporites nevesi

OBYYNEHHOM CTPOEHUX MNO03OHEONIEHEKC—
KO nanuHodnopbl MNOATBEPXAAeTca W
pesynbTaTamMu NanuHONOrMYecknx uccne-—
nosaHun B bapeHu—-pernoHe (Mangerud,
Romuld, 1991; Vigran et al.,, 1998). Ha
kynone Csanuc (Svalis Dome]), pacnono—
xeHHom B BapeHueBOM mMope mMexay OCT—
poBoMm Mepngexbum (Bjornoya) n nobe-—

pexbem Hopeerun, 6ypeHuem BCKpbIT
pa3pes HWXHE—CPEeOHETPMAcOBbIX OTN0—
XEHWU, [ATUPOBAHHbLIX AMMOHOMAEAMMN U

NPEKPacHO 0xapakTepM30BaHHbIX MUOCMO—
pamun. B uenom B pa3pese BbloeneHbl BO—
CeMb KOMMnekcos mMuocrnop. CnaTckue oT—
NOXEHWA, aHanor BepXHeoneHekckux 06—
Lien ctpaturparuyeckon LUKarnbl, OMNUcbl—

BalOTCA OBYMS M3 HUX komnnekcamu CBa—
nmc—3 n Ceanuc—4 (Svalis—3 n Svalis—4).

INK Pechorosporites disertus—Rewani—
spora foveolata (maximum]-Reticulati—
sporites bunteri—Verrucosisporites rem-—
yanus (CBannc—3) xapakTepu3yeT BepX—
HIOHO 4yacTb hopmaumnu Knanmunc
(Klappmyss), no Haxogkam ncespocare-—
uepaTua M conocTaBneHunto ¢ copmaun-—
en TeunuHrogeH (Tvillingodden), oTHe-
CEeHHOW K paHHemy cnaTy. B komnnekce
M3 OTNOXEHWW MOPCKOro reHeauca npe-—
obnapaldT nbinbua M MUKPOUTOMNNAHK—
TOH. TemM He MeHee ero cocTtaB MOXeT
BblTb MPMBEOEH MO MNPUHATON B TeKCTe
cCXeme, Tak Kak HapeHUEeBOMOPCKUN Ma—
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Tepuan oTBevYaeT en B MOMHON Mepe.

N3 nepson rpynnbl cnop B K Cea—
nmc—3 npucyTcTBYKT BUAbl Verrucosis—
porites remyanus, Cyclogranisporites
orbicularis (Kosanke) Potonie et Kremp,
Cyclotriletes sp. [pynna Tpexny4yeBbix
KaBaTHbIX CMNOp MNpeacTaBneHa Buaoamu
Kraeuselisporites apiculatus, Lundbladi—
spora obsoleta Balme, L. brevicula,
Densoisporites nejburgii, D. playfordi
(Balme) Playford, a Takxe Pechoro-
sporites disertus Yaroshenko et
Golubeva, P. intermedius Yaroshenko et
Golubeva, Rewanispora foveolata. OgHo—
nyyesble Aratrisporites npencTaBneHbl
Bugom A. parvispinosus (Leschik]) Play-
ford et Dettmann. VI3 gByx nocnegHux
rpynn npucyTcTByOT BuAabl Gordonispora
fossulata (Balme) van der Eem (cuHo-
Hum Nevesisporites fossulatus Balme), n
Punctatisporites fungosus.

NMommumo nepeuvncneHHblix B 1K Cea—
nuc—3 ycTaHoBneHbl cnopbl  Reticula—
tisporites bunteri Madler, Acanthotri—
letes sp. F., Convolutispora spp.,
Retusotriletes spp., Dictyotriletes spp.,
Gibeosporites spp., Calamospora tener
(Leschik) Madler, Dictyophyllidites sp.,
Leiotriletes spp., Osmundacidites spp., a
Takxe Endosporites papillatus Janso—
nius, Naumovaspora striata Jansonius,
Deltoidospora sp., yHacnepnoBaHHble W3
OCHOBaHWA Tpuaca, NMBo NepeoTNOXeH—
Hble.

OomuHupyrowaa B K  nbinbueBas
yacTb npepcTtaBneHa poagom Lunati—
sporites (cuHOHMM  Taeniaesporites
Leschik emend. Klaus) c¢ Bupamu
Lunatisporites noviaulensis (Leschik)
Scheuring, L. acutus (Leschik) Scheu—
ring, L. pellucidus (Goubin) Balme, a

Takxe Buoamun Platysaccus papillionis
Potonie et Klaus, Alisporites spp.,
Klausipollenites schaubergeri (Potonie

et Klaus) Klaus, Falcisporites snopko-—
vae, Striatoabietites balmei (Klaus)
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Scheuring, Voltziaceaesporites hetero—
morpha, Angustisulcites klausii Freu-—
denthal, Cordaitina gunyalensis (Pant et
Srivastava) Balme, Pretricolpipollenites
spp., Cycadopites spp. B kayectBe xa—
pakTepHbix ocobeHHocTen K HopBexc—
KMMU NanMHonoraMmu ykasaHbl MOsiBeHWE
Buoos A. klausii, C. gunyalensis v cuc—
TemaTtunyeckoe npucytcteue V. hetero—
morpha.

NK Jerseyiaspora punctispinosa—
Cyclotriletes pustulatus—C. oligograni—
fer—Verrucosisporites jenensis—Densoi—
sporites nejburgii (CBannc—4) onpene-—
NneH B OTNOXEHUAX, KOTOPble OTHECEHbI
K HUXHEN 1 cpedHen yacTam cdopmauunm
CtenHkob6e (Steinkobbe). Haxopoku pa-
KOBWUH ammoHoupen Keyserlingites sp.,
Svalbardiceras sp. w ABycTBOpOK Posi—
donia aranea yKasblBalOT Ha [M0O3OHE—
CNaTCKMA BO3pacT BMELLaLnX O0Tno—
XEHUA N MX NPUHAONEXHOCTb K aMMO—
HUTOBOM 30He Keyserlingites subrobus—
tus.

Ona K xapakTepHO BO3pocLliee BU—
noBoe pa3Hoobpasune 3a cueT obHOBNE—
HMWA W CNOPOBOW, W MbIMbLEBON 4YacTew.
Cpeon cnop OOCTaTOYHO PeE3KO yBenu-—
4YMNOCb COAEPXaHWe OpHaMeHTMPOBaH—
HbIX hopm 3a cyeT NOSBNEHWA BUOOB
Verrucosisporites morulae Klaus, V.
jenensis Reinhardt et Schmitz,
Cyclotriletes oligogranifer, C. pustulatus
Madler, C. triassicus Médler, Cyclover—
rutriletes presselensis. ObHoBuUNCS BU—
LoBOW cocTaB popa Aratrisporites: on—
pepenenbl A. fimbriatus Klaus, A.
scabratus Klaus, A. palettae (Klaus)
Schulz, A. tenuispinosus. Pon Gordoni—
spora nononHunca Bugom G. lubrica
(Orlowska—Zwolinska) van der Eem. lMo—
npexHemy pacnpocTpaHeHbl Punctati—
sporites fungosus. OTmMeuyeHo nosABne-—
HVe B pa3pe3e popa Todisporites ¢ BU—
pamnm T. minor wn T. major, cnop
Granulatisporites spp., Baculatisporites
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spp. HopBexckumu nanuHonoramum 0co—
60 nopyepkvMBaeTCcs MNepBOe MNOSBIEHUE
MW TMNOCTOAHHOE MNpPUCYTCTBME Ha 3TOM
cTpaTurpadmnyeckom YPOBHE BMAOa
Jerseyaspora punctispinosa Kar, Kieser
et Jain m ero mopconornyecknx Ba—
puaunn. Mo nybnukaumam oTMeTMM Ha-—
nMune B NanNuMHOKOMMNNekKce  BuAaa
Lycopodiacidites kuepperi v nepsoe no-—
aBneHve Bwupa Striatella seebergensis
Médler (cuHoHum Duplexisporites gyra—
tus).

[MbinbueBass 4yacTb komnnekca Cea—
nnc—4 otnnyaetca obunvem pOBYXMELL—
KOBbIX opM, 06YyCNOBNEHHbIM TMpexpae
BCEro MHOXECTBOM nNbinbubl Lunati-
sporites w Striatoabietites. Hapagy c
3TMM 0YEHb BaXHO MOAYEPKHYTb MepBoe

noasneHve B pas3pe3e BuaoB llinites
chitonoides Klaus, Protodiploxypinus
gracilis, P. sittleri (Klaus) Scheuring,

Triadispora crassa Klaus. lNMomumo ne—
PEYMCMEHHbIX TakCOHOB B KOMMMEKCe

npenctasneHol Chordasporites spp. w
Brachysaccus spp.
Coenaem nosICHEHMs, KacatwLllmecs

HEKOTOPbIX BUAOBbIX onpegeneHuin. [ep-—
BOE OTHOCUTCA K BuAay J. punctispinosa,
nog Ha3BaHMEM KOTOpPOro 0b6beduHEeHbI
thopmbl ¢ 6onmbLIMMK BapuaunMaMm Mop—
thonornyeckoro cTpoeHua. Hamnm 31K
thbopmbl paccmaTpuBalTCca  Kak  BuUAObI
Baculatisporites verus w Baculatispo—
rites baculatus Orlowska—Zwolinska
(Mnbnna, 2001, 2003). Bropoe noacHe—
HWe oTHocuTca K Buay [ chitonoides. B
1963 r. 3. A. KonbiToBOM n3 kypawia—
canckom u KypamnuHckonm cBuT 3anag-—
Horo KasaxctaHa 6bin onucaH BuA
Florinites pseudostriatus (KonbiToBa,
1963). 3ta paboTa, ckopee BCero, oc-—
Tanacb Hew3BeCTHOM pAana 3apybexHbix
nanuHonoros. Mbl ncnonb3yem BUAOBOE
onpegenenve 3. A. KonbiIToBOn M pacc—
MaTpuBaeM HasBaHue [ chitonoides B
KayecTBe Mnajllero cuHoHuma Bupa F.

CTPATUTPAOUA U CEAUMEHTOAOIUA HE®TETA30HOCHbIX BACCEAHOB
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pseudostriatus.

Takum 06pasom, B BEpPXHEONEHEKCKUX
oTnoxeHusx cesepa EsBpasunm (bapeHu-
pernoH, TumaHo—CeBepoypanbCckum pe—
rmoH, cesep CpenHenm Cubupu) npocne—
XuBawTcsa o06lune YepTbl B 3BOMOLAM
nanvHodnopsl. B nepByto oyvepedb — 3TO
nBa 3artana ee pas3sutua. [ns nepsoro
3Tana xapakTepHbl PYyKOBOASLLAA ponb
yeTblpex rpynn cnop v OOMWUHMPOBaHWE
NbinbuUbl Taeniaesporites, ong BTOPOro —
Havano aKTMBHOr0 pa3BUTUSA HecTpuaT-—
HOM MbiNbUbl U NEPBOE MNOABMNEHME TPyn—
Nbl BUOOB, NMPEUMYLLIECTBEHHOE pas3BUTUE
KOTOpbIX CBA3aHO CO CpefHe— W No3a-
HeTpuacoBbIMM OTnoXeHnamu. Euwe pas
nepeyncnum 3TW BUObl U3 30HbI subro-—
bustus bapeHu—-perunoHa: Striatella see—
bergensis, Jerseyaspora punctispinosa,
lllinites chitonoides, Protodiploxypinus
gracilis, P. sittleri. 3pecb He Ha3BaH
BuO Lycopodiacidites kuepperi, onpene—
neHHbin B coctaBe [IK A. robustus-V.
pseudomorulae (lI). B cnbupckux paspe-
3ax ero nepsoe noasneHne 3auKcUpo—
BaAHO YyXe B OTNOXEHWSX 30Hbl contra-—
rium. [lonaraem noaTomy, 4T0O BuUA
Lycopodiacidites kuepperi MOXHO CUU—
TaTb TUMNWYHbLIM ONA MNO3OHEONEeHEKCKOro
nHTepeana B uenom. [loguepkHemM w
thakT paHHero nosiBNeHusa, B KOMMMeKce
Ceanuc—3, nbinbubl  Angustisulcites
klausii, Voltziaceaesporites hetero-—
morpha, a TakXe LWWPOKOro pacnpocTt—
paHeHMa B OJfIEHEKCKMX OTNOXEHNSX
nbinbubl Striatoabietites. Bun S. balmei
6bin oTMeYeH yxe B komnnekce CBanuc—
2 n3 ammoHuToBOW 30HbI Wasatchites
tardus (B cmMuTCKOM gpyce — aHanore
paHHEONeHEeKCKOro noabspyca oblien
wkanbl).Vl ewe pas obpaTum BHMMaHue
Ha nepBoe nogaBneHne Buaoa Heliosaccus
dimorphus B OTNOXEHWAX 30HbI Spinipli—
catus cesepa CpegHen Cubupuw.
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AHanorm HMXHeaHU3UNCKoro
nogbsapyca W naneoHToONornyeckoe
obocHoBaHMe UuX BbliaeneHus

K aHanoram HWXHeEaHW3MMCKOro noab—
apyca B TumaHo—CeBepoypanbckom pe-—
TMOHE OTHECEHbl HUXHAA 4acTb aHry-—
paHCKOM CBUTbl [leyopckom CUHEKNU3bI,
KpacHokameHckas cBuTa bonblLuecbiHMHC—
KOW BMaAWHbl, BepXHenecTaHLOpCcKada
NOACBMTA M HWUXHAS 4acTb HAOENTUHCKOM
cBuTbl KopoTamxuHckon BRaguHbl  (CMm.
cxemy). 13 3Tux OTNOXEHUA W3BECTHbI
OCTaTKW TeTpanof, KOHXOCTPakm U MUo-—
cnopbl. B kpacHoKkaMeHCKUX OTN0XEHUAX
HampeHbl ocTaTku nnarnolaspa Aranetsia
improvisa Novikov et Shishkin. HuxHas
4acTb BEPXHENEeCTaHLLUOPCKOM MOACBUTHI
oxapakTepu3oBaHa OcTaTKamMu KPYMHOro
nnarnosaepa Twuna Plagiosternum. /3
HUXHEN 4YacTW HAOEATUHCKOM CBUTbl U3~
BECTHa Haxopgka kanuTosaBpupa Komato-—
suchus chalyshevi Novikov et Shishkin.
Bce HampeHHble Qopmbl MOryt  BbiThb
NPEeanonoXuTenbHO OTHECEHbl K 3KBMBa—
NeHTaM LUMPOKO pPacnpoCTPaHEHHON eB—
poamepukaHckon dayHbl Eocyclotosaurus

paHHeaHn3unckoro Bo3pacTta (Hosukos,
1994; LWwnwkuH, Oues, 1999; Ochey,
Shishkin, 1989; Shishkin, 2000). B

KOMMMEKCEe KOHXOCTPaK M3 aHrypaHckom u
KpaCHOKaMEeHCKOM CBWUT BCTPEYEHbl BUAbI
Diaplexa tijanensis Novojilov n Loxo-
microgypta nodosa Novojilov, npucytc—
TBMe koTopbix nossonuno B. A. Monuny
coenaTb 3akni4YeHWe 0 CPefHEeTPUacoBOM

BO3pacTe BMELLLALLINX OTNOXEHUN
(MnbuHa, 2001).
Becb paccmaTpuBaeMbil  MHTepBan

paspe3a 0xapakTepu3oBaH nNannMHoOKOMM—
nekcom Duplexisporites gyratus—
Concentricisporites nevesi. ConyTcTBYK—
LiMe KOMMMEeKCchbl TeTpanog W KOHXOoCcTpak
ONpenensatT ero cpegHeTpuacoBblA, paH—
HeaHuaunckun, sospact (MnbmHa, 2001).
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MannHokomnnekc Duplexisporites
gyratus—Concentricisporites
nevesi

OcHoBOW OnNs ero BblAeneHus B NepByiO
oyepenb ABWIOCb OAHOBPEMEHHOEe MoAB—
neHve u cucTemaTuyeckoe pacnpocTpa—
HeHne cpegon Muocnop Tex opMm, KOTO—
pble ABMNAKOTCHA XapakTepHbIMW ONA cpen—
HETPMacOBOM 3MNOXW W B BUAE E€AUHUYHBIX
3K3eMNNApoB BMnepBble ObiMM BCTPEYEHbI
B KOHLE no3gHero ofneHeka. 3T0 cnopbl
Duplexisporites spp, Concentricisporites
spp., Converrucosisporites spp., Bacula—
tisporites verus. Cnopbl Duplexisporites w
Concentricisporites cpas3y pocTuratwT
LwmMpokoro pacnpocTpaHeHus. Cnopsbl
Baculatisporites verus w Converru—
cosisporites Spp. HE MHOFQYUCIIEHHbI, HO
BCTpeyarTcs cucTemaTmyeckn. Hapspy c
nepeyncneHHbiMm obasaTenbHbIM KOMMO—
HeHTom [1K asnawoTcsa Buabl Dictyotriletes
macroreticulatus n Camptotriletes cere—
briformis, Lycopodiacidites kuepperi wun
Camarozonosporites rudis. OnpeneneHsbl
BuObl Foveosporites visscheri, Perotrilites
minor (Madler) Antonescu et Taugor—
deau—Lantz, Baculatisporites baculatus,
Velamisporites sakhrajensis Yaroshenko.

B K D. gyratus—C. nevesi HenoBce—
MECTHO W eOWHWYHbIMW 3K3emnnapamu
OTMEYEHO MOoSABNEHWE HEeKOTOpbIX BMAOOB,
xapakTepHbix AnA 6onee BbICOKUX CTpa—
Turpaduyecknx ypoBHen Tpuaca. 370 BU—
obl Polypodiisporites ipsviciensis, Puncta—

tosporites walkomi de Jersey,
Convolutispora microfoveolata Schulz,
Uvaesporites argentaeformis (Bolcho—-
vitina) Schulz, Stereisporites radiatus

Schulz, Aulisporites astigmosus (Leschik)
Klaus, Polypodites cladophleboides Brick,
crnopbl Tuna Phlebopteris.

pynna cnop, COCTaBnSKLNX OCHOBY
NO3OHEONEHEKCKNX KOMMMEKCOB, yHacne-—
poeaHa [l1K D. gyratus—C. nevesi, HO Ha
aToMm pybexe B Hen NMpou30LUIM N3MEHEe—
HUSA, @ UMEHHO: YBENMWYMNOCb COAepXaHue
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npenctasuTenen popos Aratrisporites w
Nevesisporites. XapakTepHO MpUCYTCTBUE
Bupa A. fischeri. O4yeHb BbICOKMM OCTa—
nocb copgepxaHue cnop popma Verruco-—
sisporites, B HEKOTOPbIX NanMHOCMNeKTpax
nocturatowee 90%. CwuctemaTnyecku
Habnwopatotca Cyclotriletes w Cyclograni—
sporites, yBenMYMNOCb COOEPXaHWe BuAaa
Cycloverrutriletes presselesis. Pe3sko
COKpaTWMNOCb YWUCNO TPEexy4YeBblX Ka-—
BaTHbIX cnop poaoB Kraeuselisporites,
Lundbladispora, Densoisporites. MpucyTc—
TBue cnop Punctatisporites ocTanocb
NMOCTOSAHHbIM.

B TIK D. gyratus—C. nevesi nony4awT
pasBuTMe LIMnoBaTble opmbl M cpean
HUXx BuA Anapiculatisporites telephorus.
YBennumnocb copepxaHue rnagkux Tpey-—
ronbHbix cnop Dictyophyllidites n mopdo-—
norn4yeckn nm 6nmskmx, 0B6HOBUNCA UX BU—
0OBOM COCTaB.

Meimbuesaa uvactb K manouucneHHa.
Ha dcoHe no—npexHemy npeobnapatoLlen
Nbinbubl  Taeniaesporites MNOCTOAHHbIM
KOMMOHEHTOM CTaHOBATCA BuAbl pPOOOB
Alisporites, Platysaccus, Falcisporites n
Chordasporites. Hapsagy ¢ nepevuncneHHbi—
MV TakCOHamMyW HepaBHOMEPHO pacnpocT—
paHeHa nbinbua Microcachryidites spp.,
Minutosaccus spp., Podosporites amicus
Scheuring, Voltziaceaesporites hete-
morpha, Heliosaccus dimorphus. Onpene-—
neHbl eOuHnyHble Florinites pseudostria—
tus Kopytova, F. walchius Kopytova,
Podocarpidites  keuperianus (Mé&dler)
Schuurman, Samaropollenites speciosus
(Goubin) Dolby et Balme, Striatoabietites
balmei.

D,OI'IOHHI/ITeHbHOG obocHoBaHue
BO3pacTa najqnHokKommMnekca
Duplexisporites gyratus—
Concentricisporites nevesi

CpenHeTprnacoBbil, pPaHHEaHU3UNCKUN,

BospacTt [IK D. gyratus—C. nevesi noaTt—

BepXaaeTcs [eTalNbHbIM COMOCTaBEHMEM
¢ cocTtasom [1K Csanuc—5 (Svalis—5]) wus

2008 Ne1

aMMOHUTOBbLIX 30H Karangatites archipovi
(?) n Karangatites evolutus BbapeHu—pe—
rMOHa, OnNpeaeneHHbIXx No Haxogkam am—
MoHowpen Karangatites sp., Grambergia
sp. n Popanoceratidae gen. et sp. indet.
B cpeaHen 4vacTtu dopmaunm CtenHkobbe
(Steinkobbe). MpucyTcTBUe 30HbI archipovi
ykaszaHo nop Bonpocom. OHo npepnonara-—
eTcs, HO dayHa amMmoHoumpaen XxopoLuen
COXPaHHOCTW [Ons YBEPEHHOro BbloeneHus
3TOM 30HbI OTCYTCTBYET. XapakTepucTuka
MNK Striatella seebergensis — Accincti—
sporites circumdatus—Anapiculatisporites
spiniger — Pretricolpipollenites spp. (CBa—
nnc—9), npuBedeHHas B nybnukauunsax,
npenocTaBnAeT ANA Hawen uenun npek-—
pacHbinm maTepuan (VMnbuHa, 2001s;
Mangerud, Romuld, 1991; Vigran et al.,
1998; Egorov, Mork, 2000).

[NepBaa obwaqa uepta K CBanuc—5 un
D. gyratus—-C. nevesi coCTOUT B yHacne-
NOBAHHOCTW SAOpa BEPXHEONEHEKCKMX ac—
coumauun. B bapeHu—pernoHe 3To cnopbl
Verrucosisporites spp., Cyclotriletes spp.,
Cyclogranisporites spp., Punctatisporites
Spp., BCTpevakwLllnecss CcuctemMaTUyecku.
MpucyTCcTBYOT TpexnyyeBble KaBaTHble
CMNopbl, HO MX YWCNO Pe3Ko cokpallaeTcs.
Onpenenernbl  Buabl  Kraeuselisporites
cuspidus n Densoisporites nejburgii. Cy—
LLLeCTBEHHO BO3pOCMO copepXaHue 1 BU—
[OBOe pa3Hoobpasve 0gHOMy4YeBbIX CMop
Aratrisporites. HemHorouyncneHHole 34ecb
Nevesisporites npencrtaBneHbl OBYMS BU-—
pamn N. limatulus w N. fossulatus (G.
fossulata B unmTmpyembix nybnmkaumax).

Btopaa napannen — 370 npucyTcTBue
B MK Ceanuc—-5 muocnop Duplexisporites
gyratus (Asseretospora gyrata (Playford
et Dettmann) Schuurman w Striatella
seebergensis B uuTUpyeMbix nybnvkaun—
ax), Lycopodiacidites kuepperi, Jerseya—
spora punctispinosa. B maccoBom Konun—
yecTBe pacnpocTpaHeHbl Anapiculati—
sporites ¢ npeobnapaHvem Bupa A.
Spiniger.  Lllnpoko pas3BuTbl  CNOPbI
Baculatisporites spp. w Todisporites spp.
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HopBexckrMe nanvHONOrM CYMUTAT BaX—
Hon ocobeHHOCTb0 6apeHLEeBOMOPCKOro
KoMAnekca cucTemMaTuyeckoe npucyTc—
TBMe Bupa Jerseyaspora punctispinosa,
KoTopbin yxe curypnposan B cocTtase 1K
Ceanuc—4. Kak bbl HW obcToanu pgena c
CWHOHUMWKOW BWAa, CYyTb Oena He MeHA—
eTcqa M COCTOMT B TOM, 4TO MNepBoOe Mo-—
aBneHne 3atux GOpM OnNpegeneHo B
CNaTCKMX (BEpPXHEONEHEKCKMUX]) OTMOXEHU—
fX, @ CMCTemMaTU4YecKoe pacrnpocTpaHeHue
HabniopgaeTcs C 0OCHOBaHWUA CpedHero
Tpnaca.

Tpetben obwen uveptonm K Ceanuc—5
n D. gyratus—C. nevesi fBnsieTcs cocTaBs
nbinbueson 4vactn. B BHapeHueBomopckom
nanuHoaccounaunum ee OCHOBY COCTaBna—
eT nbinbua Lunatisporites ¢ Bupamu L.
noviaulensis, L. acutus, L. pellucidus. Ha
3TOM cTpaTurpadMyeckoM YpOBHE Ha4dn—
HaeTCs LUMPOKOE pas3BUTUE MbilblUbl
Alisporites, Falcisporites, Platysaccus,
Chordasporites, Brachysaccus. Pacn-—
pocTpaHeHbl BuAabl Voltziaceaesporites
heteromorpha, Protodiploxypinus gracilis,

Obpawaetr Ha ceba BHMMaHWE MNpuUCyTC—
TBne B OapeHUEBOMOPCKOM KOMMMEKCe
Buna Dyupetalum cf. vicentinense
Brugman, kotopbin Bnepsble 6bin onucaH
N3 BEPXHEAHU3UNCKUX OTNOXeHUNn HIXHbIX
Anbn. Kpome TOro, oTnMYMTENbHOM OCO—
6eHHocTbio 1K CBanuc—5 gaBngeTtca mac—
COBOCTb MbinbuUbl Striatoabietites n cuc—
TemaTnyeckoe npucyTcTeue Buaa Angu-—
stisulcites klausii. [JobaBum eLle OAOHO
NOSICHEHWE, KacalLleecss NOoCneaHero BU—
LOBOro HasBaHuA. B Hawwux maTepunanax
aToT BUA dmrypupyeTt kak Lueckisporites
triassicus Clarke. B TwuwmaHo—-CeBepoy—
panbCKOM pernoHe ero MoCTOAHHOE Npu-—
CYTCTBME B KOMIIEKCE COBMECTHO C CWUC—
TeMaTWYEeCKMM pacnpoCTPaHEeHUEM Mbiflb—
ubl Florinites spp. HabnopaeTcs cTpaTur—
padmyeckn BbllLe, HO MNPUCYTCTBUE B
paHHeaHN3UNCKNX OTNoXeHnax bapeHu-—
pernoHa pacLumpsaeTt cTpaTurpaguyeckui
ovanasoH BuAaa.

Takmum obpasom, o4yeHb 6nuskoe
CXOACTBO Ha POLOBOM M BMOOBOM YpPOBHE
coctaBa [IK Ceanuc—-5 u D. gyratus—C.

P. sittleri, lllinites chitonoides (Florinites
pseudostriatus B HaweM MNOoHMMaHuUK).

nevesi NMOOTBEPXOAET PaHHEaAHU3UNCKUN
BO3pacCT nocnenHero.

BbiBoabi

3 npuvBepeHHOro Bbile MaTepuana crnefyeT BbIBOA O HECOMHEHHO MO34HEO—
neHekckom Bo3pacTe K A. robustus—V. pseudomorulae (B nepBoHayanbHOM MNo—
HUMaHUM ero obbema no ApoweHko n ap., 1991) B NnepByt o4vepedb MO conyTc—
TBYHOLLEMY €My KOoMMnekcy TeTpanopn cayHbl Parotosuchus. YcTaHOBNEHO pervo—
HanbHoe pacnpocTpaHeHue 1K Ha ceBepe EBpa3um B OTNOXEHUAX, OTHECEHHbIX
K BEPXHEONEHEKCKOMY noabsapycy v ero aHanoram. C TOYku 3peHUs MCTOpUKM no-—
aBneHuna komnoHeHToB K B no3gHeoneHekckowm nanuHognope OH OTYETNUBO Ae-—
nntca Ha oBe 4vacTtu: A. robustus—V. pseudomorulae (1) n A. robustus—-V. pseu-
domorulae (ll). Ha ocHoBe @OeTanbHOro cpaBHeHWsa ux cocTaBa B TumaHo—CeBe—
poypanbCKOM pernmoHe C nanMHoaccouMaumsamMum M3 pa3pe30B BEPXHEONEHEKCKUX
oTnoxeHun cesepa CpegHen Cubupu, oxapakTepm3oBaHHbIX aMMOHOWAEAMMW, OM-—
peneneHo, uto K A. robustus—-V. pseudomorulae (l) npuypoyeH K WHTepBany
aMMOHUTOBbIX 30H euomphala—grambergi. 1K A. robustus—V. pseudomorulae (Il)
XapakTepusyeT OTNOXeHWUa 30Hbl Sspiniplicatus. B bapeHu—-pernoHe aHanoramwu
nByx obcyxpaembix MK gBnaiwTca komnnekcbl muocnop Ceanuc—3 mn CBannuc—4 n3

paHHEero cnata W 30Hbl subrobustus, cooTBeTcTBeHHO. CnepoBaTenbHO, NpaBoO—
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MEPHO CuUMTaTb aHanoramuM BEPXHEONEeHEeKCKOoro nogbapyca B TumaHo—CeBepoy—
panbCKOM PpernoHe xapanenckyt cBuUTy [leyopckonm cuHeknuabl, BonbLive 4YacTu
necyaHoO—rMUHUCTOM Tonwu u 6bI30BCKON CBUTbI BonbLecbiHUHCKOM BNaguHbl,
BEPXHKI 4YacCTb HWXHENEeCcTaHLWOopPCKONn noacBuTbl KOpoTanxMHCKOM BRaAWHbI.

Hauyano cpepHeTpuacoson 3noxu onucbiBaetcs MK Duplexisporites gyratus-—
Concentricisporites nevesi, KOTOPbI XxapakKTepu3yeT OCHOBAaHWE aHrypaHcKomn
cBUTbl [leyopckonm CUHEKNU3bl, KpaCHOKaAMeHCKY cBUTY BonblecbiHMHCKONM BRa-—
OWHbI, BEPXHENEeCTaHLWOPCKY MNOACBUTY W HUXHIOK 4YacTb HALEWTWMHCKOW CBUTHI
KopoTtanxmHckon BnaauHbl. CpegHeTpuacoBbi, paHHeaHusumnckum, sospacT 1K un
BMELLALWmMX ero OTNO0XEHUA onpefeneH no COMNyTCTBYKLIEMY KOMMMEKCYy TeTpa-—
nog, conoctaBumomMy c dayHonm Eocyclotosaurus. 3TOT BO3pacT MNOATBepXAOeH
LeTanbHbIM CpaBHeHMEeM C komnnekcom mwumocnop CeBannc—5 M3 OTNOXEHUA am—
MOHUTOBOW 30HbI evolutus B bapeHuU—perunoHe.
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The lower and the middle Triassic boundary in the
Timan-Northern Ural region.

N.V.llyina

Results of the studies of vast factual data and critical analysis of literary data enabled to widen
information about the composition of palinoflora of the near boundary lower-middle Triassic
deposits in the Timan-Northern Ural region. There have been identified three palinocomplexes suc-
cessively changing each other in the section: Aratrisporites robustus Verrucosisporites pseudomoru-
lae (1), Aratrisporites robustus Verrucosisporites pseudomorulae (1) v Duplexisporites gyratus
Concetricisporites nevesi. Comparison of their taxonomic composition with complexes of miospores
in the Triassic deposits of the Boreal basin (their age has been determined according to their joint
habitat with the sea invertebrates) enables to reliably determine analogues of the upper Olenekian
and the lower Anesian substages in the continental deposits in compliance with the results of pali-
nologic investigations. There has been determined that the upper Olenekian deposits in the north of
the Middle Siberia including the ammonite zones of Bajarunia euomphala, Nordophiceras contrari-
um, Parasibirites grambergi v Olenikites spiniplicatus and their continental analogues in the Timan-
Northern Ural region, are characterized by two palinocomplexes: Aratrisporites robustus
Verrucosisporites pseudomorulae (1) v Aratrisporites robustus Verrucosisporites pseudomorulae (11).
In the Barents-region, palinocomplexes Svalis-3 and Svalis-4 are their age analogues. The lower
Anesian deposits have a distinct palinologic characteristics as well. In the Timan-Northern Ural
region their analogues are described by a palinocomplex Duplexisporites gyratus Concetricisporites
nevesi. According to the composition of its species it corresponds to the complex of miospores
Svalis-5 of the ammonite zone Karangatites evolutus of the Barents-region.Thus, the position of the
boundary between the lower and the middle Triassic in the Timan-Northern Ural region may be reli-
ably validated according to the results of the palinologic investigations, namely: according to the
change of the palinocomplex Aratrisporites robustus Verrucosisporites pseudomorulae (I1) by the
complex Duplexisporites gyratus Concetricisporites nevesi. Hence, the Kharalean suite of the
Pechora syneclise, most of the sandy-clayey series and the Byzovian suite of the Bolshesyninskaya
basin, the upper of the lower Lestanshor subsuite of the Korotaikhine basin, can be considered as the
analogues of the upper Olenekian substage in the Timan-Northern Ural region.The base of the
Anguranian suite in the Pechora syneclise, redstone suite in the Bolshesyninskaya basin, the upper
Lestanshor subsuite and the lower Nyadetine suite in the Korotaikhine basin correspond to the ana-
logues of the lower Anesian substage.

Key words: the Timan-Northern Ural region, Triassic, stratigraphy, lithostratones, correlation,
palinocomplexes.
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Timan-Simali Ural regionunda alt vo orta triasin sarhoddi

N.V.ilina

Genis faktiki materialin dyronilmasi vo adabiyyatin tonqidi tohlili ssasinda Timan-Simali Ural
regionunda alt vo orta triasin sarhadyani ¢okiintiilorinin palinoflorasinin tarkibi barade malumatlar
ohomiyyatli dorocodo genislondirilmisdir. Kosilisdo bir-birini ardicil olaraq ovez edon ii¢
palinokompleks ayrilmisdir: Aratrisporites robustus Verrucosisporites pseudomorulae (1), Aratrisporites
robustus Verrucosisporites pseudomorulae (1) va Duplexisporites gyratus Concetricisporites nevesi.
Onlarm taksonomik torkibinin, yasi birlikde tapilan doniz onurgasizlarina gore toyin edilon, Boreal
hovzasinin trias ¢okiintillorinin miospor komplekslori ilo miigayisasi kontinental ¢okiintiilorda
uistolenek va altanizi yarimmartabalarinin analoglarinin etibarh toyininin mimkiinlitytinii tasdiq edir.
Mioyyon edilmisdir ki, Orta Sibirin simalinda Bajarunia euomphala, Nordophiceras contrarium,
Parasibirites grambergi va Olenikites spiniplicatus ammonit zonalar:t hacminds iistolenek ¢okiintiilori
va onlarin Timan-Simali Ural regionunda kontinental analoglari iki palinokompleksla: Aratrisporites
robustus Verrucosisporites pseudomorulae (1) va Aratrisporites robustus Verrucosisporites pseudomoru-
lae (IT) saciyyolondirilmislor. Barens regionunda onlarin yas analoglari Svalis-3 va Svalis-4
palinokompleksloridir. Altanizi ¢okiintiilari do aydin palinoloji xarakteristikaya malikdirlar. Timan-
Simali Ural regionunda onlarin analoqlart Duplexisporites gyratus Concetricisporites nevesi
palinokompleksi ilo saciyyalonir ki, bu da torkibino daxil olan névlors goéro Barens regionunun
Karangatites evolutus ammonit zonasi g¢okiintiilorindon Svalis-5 miospor kompleksine uygun
golir.Beloliklo Timan-Simali Ural regionunda alt vo orta triasin ssrhoddi Aratrisporites robustus
Verrucosisporites pseudomorulae (I1) kompleksinin Duplexisporites gyratus Concetricisporites nevesi
kompleksi ilo avoz edilmasino gors etibarl asaslandirila bilor. Beloliklo Timan-Simali Ural regionunda
ustolenek ¢okiintiilorinin analoglar1 kimi Pegora sineklizinin xaraley lay dostoesi, Bolsesinin
¢Okakliyinin qumlu-gilli gatinin vo bizov lay dastasinin boyiik hissalori hesab edilo bilor. Altanizi
yarimmortabasinin analoglarina Pegora sineklizinin anquran lay dostssinin osasi, Bolsesinin
¢Okakliyinin kraskokamennaya lay dostasi va Korotaixa ¢okokliyinin {istlestansor yarimlaydastasi vo
nyadeyti laydastasinin alt hissasi uygun golir.
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LIMKAO- U CEKBEHCCTPATUTPADOUS
CPEAHE-BEPXHEIOPCKUX OTAOXXEHUIA
BOCTOKA PYCCKOM NMAUTDI

B cratbe npviBoanTcs anpobauvis paspaboTaHHbIX aBTOPOM 3BCTATUHYECKOW W
TEKTOHO—3BCTaTUHYECKON reHepann30BaHHbIX MOAENevi Ha nMpyMepe cpeaHe— v BeEpX—
HEPCKUX OTHoXeHu BocToka Pycckov nmimtel. Mogenv npuMmeHvmMbl Ans haumans—
HOro aHanu3a paspes3oB 3MMKOHTUHEHTAalNbHbIX bacceviHoB C  MpevMyLLEeCTBEHHO
CK/TOHOBbIM XapakTepoM 0cankoHakorneHus. [pounnocTpypoBaHbl BO3MOXHbIE Ba—
pVaHTbI JIMTONIOMMYECKOr0 CTPOEHWS pas3pes3oB B 3aBWCUMOCTY OT CKOPOCTY 3BCTa—
TUYECKUX KONebaHui, UHTEHCUBHOCTU 1 HarpaBieHWs 3MeiporeHnYeckmx ABVYXXEHWUN.

[NokasaHo, 4To paspesbl cpeaHern—BEPXHEN Hopbl BOCTOKA Pycckow nnutbl npeac—
TaBnsoT cobowi pesynbTaT COBMECTHOr0 AeACTBUS rnobanbHovi 3BCTasum v perno—
HanbHovi aneviporeHun. [lpy HanoxeHwn rnobansHon 3BcTaTtudeckon Kpuvsow (Hag
and Al-Gahtani, 2005) Ha xpoHocTpaturpaghm4eckyo cxemy cpeaHen—BEPXHeV Hopbl
BOCTOKa nnaTghopMbl 0Ka3ar0Chb, HYTO pPeLuatoLLyt0 porib B HPCKOW WCTOpUM pac—
cMmaTpuBaeMovi Yactu baccenHa vrpana pervoHanbHasi 3rneviporeHus, criocobcTtBo—
BaBLLas 3HaYUTENNbHOMY T3aTyLLeBbIBaHUOY BrinsaHWS rnobansHon 3sctasuu. [locT—
POEHbI  PErVOHarnbHbIE KPWUBbIE 3MNEVPOreHNYEecKUX u 3BCTATUHECKMX KOnebaHWi.
SneviporeHnyeckass KpuvBasi WITKOCTPUPYET BKN&aa BePTUKabHbIX TEKTOHUYECKMX
ABVIXKEHWA B COBMECTHbIVI 3BCTATUKO—3MENPOreHNYeCcKni pesynbTaT, MnpeactaBneH—
HbIi B BUAE PErvioHanbHoW 3BCTaTUYecKowi Kpusow. [locrnenHss mocTpoeHa Ha o0c—
HOBE aHanm3a W3MEHEHWS MPOCTPaHCTBEHHO—BPEMEHHOI0 PAacrpoCTPaHEeHUs CBUT U
TOMLL W PaHXVPOBaHVS BbIAENEHHbIX TPAHCIPECCUBHBLIX MOBEPXHOCTEN.

BbineneHbl 3BcTatnyeckme UMKIbl pasHOro paHra — OT 3/1eMEHTapHbIX (cucTem—
HbIX TPaKTOB] A0 pervioHanbHblX. B paHre KpynHeviLLux XpoHOCTPAaTOHOB BbiAEreHbl
2 cekBeHUumw: nosaHebaviocckas—Kennosevickas (RP—-1J) n okcghopackas—BomKkckas
(RP-2J), otpaxaroLume BaxXHevLLme 3Tarbl HPCKOW WCTOpUY Pa3BUTHS BOCTOKAE
Pycckon nnntsl. PaccmoTpeHb! SBCTaTMKO—3MNeniporeHn4yeckme ocobeHHOCTy ¢hopmn—
pOBaHVsi CBUT W TOMLL C Hayana rnosgHero bavioca [0 KOHLUAa BO/MKCKOro Beka B
nHTepBane 169,4-142,4 mnH. net Hasap.

[NokaszaHo, 4TO CEKBEHTVPOBAHWE XPOHOCTPaTUrpaghuveckyl  pacyrieHeHHoro
CBOAHOro paspesa paccMaTpyBaemMor TEPPUTOPUM MO3BOMSET MOABECTU HAY4YHYH
OCHOBY oA MPOrHO3MPOBaHNE LUMPOKOro CreKkTpa TBEepAbIX MOAE3HbIX MCKONaeMbiX.

KnioueBbie cnoBa: 3BcTasus, 3aneviporeHus, MoOAEINPOBaHNE, XPOHOCTpaTurpa—
¢hus, opa, cekBeHUuu, TBepAble MOIe3HbIe UCKOoMNaeMmbie..

Be HIN
enexnne C.0.3opuHa
eHeTnYyeckom CBA3WM HPCKMX NUTOCTPa— LHUVIreonsepyay
ToHOB BocToka Pycckonm nnutel (BPIM) c yn.3nHmHa, a4, Orvr
rnobanbHbIMU  M3MEHEHUSIMU YPOBHA MOPS 420097, Pocens, Kasarb,
nocBALLEH Uenbit pan I'Iy.61'IVIK8LI,I/IVI [BOpVI— Email:office@geolnerud.com
Ha, 2003, 20061; Sahagian et al., 1996;

Zorina, Ruban, 2007). B nocneaHnx pas—  ccopmupoBanich Mo AeNCTBUEM MyNbCU—
paboTkax 6bino nokasaHo, 4To Ha BPTl pYIOLLIEN 3BCTATVKW U paspeneHbl AnuTenb—
cpeaHe—no3fgHetopckne  cBUTHI  (Tonwin]  ppivn rmaTycamun. XapakTep TpPaHCrpeccus—
rpynnupytotca B CEKBEHUWW, KOTOPbIE  Ho—perpeccuBHOM KpWBOWM A PaccMoT—
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PEHHOr0 y4acTka nnaTgopmbl Bbin peKoOHC—
TPpyMpoBaH Ha XpoHocTpaTurpadunyeckomn
ocHoBe (3opuHa, 2005) No COBPEMEHHbIM
TpeboBaHMSaM K MPOBEAEHMUIO APYCHbIX rpa-—
Huy (Gradstein et al., 2004).

Paspe3bl MOpPCKMX 0Cap04YHbIX  TOMLL
npeactaeBnaAT cobon pes3ynbTaT COBMECT—
HOro BO3AencTBMs 6onbLUIOro KonuyecTsa
thakTOpoB, BaXHENWMMM U3 KOTOPbIX
NpM3HaHbl ABa — 3BCTATUYECKUM N 3Nenpo—
reHnyeckun. KonebaHus  rnobanbHOro
YPOBHA MOps (3BCTasng) n BepTuUKanbHble
OBVXXEHUS  MOBEPXHOCTW MOPCKOro AHa
(anemporeHunq) BbI3bIBAOT W3MEHEHUA Fny—
BuHbl BaccenHa W, CcnepoBaTenbHO, Mpe—
OOMNpenenalT MUTONOMMYECKUN  COCTaB
thopmMupyroLLmMxcs 0capnkoB (3opuHa,
20061, 20071, 20072).

[MocTpoeHMe MpOCTENLUNX TFEHEepPanM3o—
BaHHbIX BPEMEHHbIX Mopenen (aBcTtaTnyec—
KOW W TEKTOHO—3BCTaATM4YecKOon), NpUMeHn—
MbIX OfS 3MNUKOHTMHEHTanbHbIX HaccenHoB
C MPEeVMYyLLECTBEHHO CKJIOHOBbIM XapakTe—
pPOM OCafKOHaKOMneHns, No3BonAeT npoun—
NIOCTPMPOBaTbL BO3MOXHbIE BapuaHTbl Nu—
TONOrMYEeckKoro CTPOeHUsa (OopPMUPYIOLLIMXCA
0CagkoB B 3aBMCMMOCTM OT CKOPOCTW
3BCTaTUYEeCKMx konebaHwm n 3anenporeHn—
YECKUX ABUXEHUN.

MeToaguka

Ha pucyHke 1 npenctaBneHa reHepann—
30BaHHas BpeMeHHas Moaenb ogHocTagumn—
HOFO 3BCTATMYECKOro uuMkKna wu 3aBUCU—
MOCTb NUTONOrMYEcKOro CTPOEHUS paspe-—
30B OT W3MEHEHWS CKOPOCTW 3BCTATUYeC—
kKux konebaHunm (3opuHa, 20072). Cnenyet
OTMETUTb, YTO AaHHas 3BCTaTMyeckasa Bpe-—
MeHHass mMogefnb cnpaBeanvMea TOMNbKO Mpwu
YyCNOBUN OTCYTCTBUS BepPTUKamnbHbIX TEKTO—
HUYECKMX MOOBWMXEK, CMOCOBHbIX MOBNUATHL
Ha cMeLleHue daumanbHoro crnekTpa. lNep—
Bas MOnoBMHa uUukna npencTasnaetr cobon
3Tan MOBbILLEHMS YPOBHSA MOPS OT Hynsa Ao
MakcuMyma, BTOpas — 3Tan CHWXEeHUs Ao
Hyns. PaccMOTpeHO HecKonbkKo MOTeHUnU—
anbHO BO3MOXHbIX BapWaHTOB MOBbILLEHMUA
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YPOBHSI MOpPS: MrHOBEHHOE MOBbILLUEHNE C
nocnepyrowen crtabunmsaumen (A), paBHO—
MepHoe nosbilweHve (B), meaneHHoe noBbi—
LLUEeHMEe C nocnegyroLlnM yBENNYEHNEM CKO—
poctu (C), BbbicTpoe NOBbLILLEHWE C MOcne—
OyOLMM  yMeHblleHneM ckopocTtu (D).
Beepxy pucyHka npuBepeHa daumanbHada
30HaNbHOCTb OCAaAKOB, CBA3a@HHasa C rnybu—
Hom bBaccenHa W BblpaXeHHas B nepexone
oT rpybbix daumnm K ToHkMM mnam. Ocapou—
Hble pa3pesbl, ChOpPMMPOBaHHbIE MPU KaX—
NOM M3 PacCMOTPEHHbIX BapMaHTOB, Npeac—
TaBnalT cobon npoekuMM Ha BPEMEHHYH
OCb 3TanoB HaKOMMNEHUS TEX WM  MHbIX
thaumn B 3aBMCMMOCTL OT abcontoTHOM Be—
NUYUHbI YypOBHA MopA. Tak, B BapuaHte A
NPUCYTCTBYET TONMbKO OfHa aumnsa, cooT—
BETCTBylOLLAA  OOCTUrHYTOM  BENUYMHE
YPOBHA MOpS: B paccMaTpvBaemMoOM cryyae
310 camas rnybokoBogHasa caums. B Bapu—
aHTe B — npu paBHOMEpPHOM MOBbILLEHUN —
HaobopoT, B pa3pe3e O0OTMevyaeTcs BECb
thaumanbHbIn CANekTp ocagkos; BapuaHTel C
n D aBnaioTca npomexyTouvHbiMu. [logob—
Has KapTuHa OTMeYaeTcs W Ha BTOPOM
3Tane 3BCTATUYECKOro LMKna TOfNbKO C 06—
paTHOM NOCNenoBaTENbHOCTbKD  CMEHbI
thaumin. BesycnoBHO, NpepcTaBneHHas MO—
[0enb ABNAETCA reHepann3oBaHHOM M Mak—
cvManbHO yrnpoLlueHHon. PeanbHas reono-—
rmyeckas obcTaHoOBKa, KakK W3BECTHO,
4ypesBblYaMHO CMNOXHa W MHOrodgakTopHa.
[MpenmMyLLecTBO OaHHOM MOOENV B TOM, 4TO
OHa paccmaTpuBaeT BMAVSHWE CTEPXHEBOro
thakTopa, OTBETCTBEHHOro 3a dopmMunpoBa—
HMEe MOpCKMX ocapgoyHbix Tonwl. Bce oc-—
TanbHble aKTopbl — 3MNEeApPOreHnYeckun,
rMOPOONHAMUYECKUN, KIUMaTUYECKUA 1
WHble OOMXHbl BbITb HanoXeHbl Ha 3Ty OC—
HOBY, TEM CaMbIM YCIOXHUTb ee 1 npub-—
NNU3NTb K peanbHOCTW.

BaxHenwwvnm n3  BbillenepeyncneHHbIX
thakTOpoB, C€MOCOBGHLIM B 3HAYUTEMNLHOW
cTeneHn T3aTyweBaTbY BAMAHWE 3BCTATU—
yeckmx konebaHum npu  dopmrpoBaHUK
0CafoyYHbIX TOMLW, ABMNAETCA 3NenporeHn—
yeckun. Ha pucyHke 2 npuBedeHa TeKTo—
HO—3BCTaTU4yeckad BPEMEHHaa MoAenb, B
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MOpsH.

Puc. 1. leHepann3oBaHHas BpemMeHHas: MOAEb OAHOCTaAMMHOIO 3BCTATMHYECKOro UMKAa U 3aBUCUMOCTb JIN—
TONIOrMYECKOro CTPOEHWSI Paspe3oB OT W3MEHEHUS CKOPOCTY 3BCTAaTUYECKMX KornebaHuil.

YenosHble 0603Ha4YeHus: h — ypoBeHb Mopsi B abCcomoTHbIX eanHuUax, t — Bpems, T — TpaHCrpeccuBHasl YacTb
umkna, R — perpeccuBHasi 4actb uukna, 1-4 — chaumanbHei nepexon OT rpybbix 0capkoB K TOHKuM wnam. A—D
— npoeKkumMn Ha BPEeMEHHY OCb 3TarioB (YOPMUPOBaHWS OCaAKOB Mpu: A — MrHOBEHHOM MOBbILLIEHUN W MOCAe—
ayroLen crabunusaumy ypoBHA Mops, B — paBHomMepHoM noBbilLieHuN ypoBHS Mops, C — MeaneHHoM u rocne—
OYIOLLMM  BbICTPOM MOBbILLEHUA YPOBHS MOps, D — 6bICTPOM ¥ MOCHEAYOLMM MEANEHHOM MOBbLILLEHUN YPOBHS

KOTOPO/ pacCMOTpPeH BapuaHT paBHOMEp-—
HOro MOBbILLIEHUSA UV MOHUXEHWUS YPOBHA MO—
ps, OCMNOXHEHHbI OOHOKPaTHbIM npormba—
HMEeM © Bo3gbiMaHueM gHa (3opuHa,
20072).

Ecnn ponycTutb, 4TO B Hayane 3BCTaTU—
4eckoro uukna npousongetr nporvbaHue
OHa Ha BEeNW4YMHy, COMoCTaBMMylD C pas—
HAUEen rnybuH HaKoMneHus CMEXHbIX 3ne—
MeHTOB (haumanbHOro crekTpa, TO 3a Bpe—
MA MOMHOro uukna cdopMupyeTca nocne—
N0BaTENbHOCTb CMOEB, B KOTOPOW HOpManb—
HbIn haumanbHbIl cnekTp (BapuaHT A) 6y—
oet cmewleH Ha 1 daunio B HanpaBneHuu
6onee rnybokoBOAHbIX 0cafgkos (BapuaHT B).
[Mpy 04YeHb MHTEHCUBHOM npormbaHun pas-—
HOMEPHbIN POCT YPOBHA MOPS HUKaK He O0T—

pasuTcsa Ha NUTONOrM4Yeckom CcocTaBe
0cagkoB, T.K. dpaumanbHbI CMEeKTp C camo—
r0 Hayana 0CagKOHaKOMMNeHUs CMecTUTCHA K
cambiM rnybokoBOAOHbIM hauusam, KOTOPbIMU
n byoeT npeacTaBneH Becb pa3pes3 (Bapu-—
aHT D). 3T1a cutyaums, KaxyLlasca runote—
TUYECKOW, paccmaTpMBaeTCs Kak KpanHui
BapuvaHT 13 6ecuYncneHHoro MHOXecTBa Ba—
prnaHToB npomexyTouHbix (B, C), koTopble B
0BunMn BCTpe4varTcHd B 0Caf0o4HbIx Baccen—
Hax.

Mpn opHOKpPaTHOM MoAbemMe MOBEPXHOCTU
[Ha B Hayane 3BCTATMYECKOro LMKNa Ha Be—
NNYMHY, COMOCTaBUMMYKD C pasHuuen rnybuH
HaKOMMeHUA CMEXHbIX YNeHoB aumnanbHoro
psna, B paspe3e bynet oTMe4aTbCA CMeLLe—
HVe Ha OAHy hauMio B CTOPOHY MENKOBOObS
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OblMaHnem gHa 6baccenHa.

Puc. 2. leHepanu3oBaHHas TEKTOHO—3BCTATMYecKasi BPEMeHHas Moferb W 3aBUCUMOCTb NUTONOrMYEcKoro
CTPOEHUs1 Paspe30B OT PaBHOMEPHbIX 3BCTATUYECKMX W 3MeVporeHNYeckux KonebaHwi.

YcnoBHble 0603HauYeHWs: h — ypoBeHb Mops B abCcoMOTHbIX eavHuuax, t — Bpems, T — TpaHCrpeccuBHas 4acTb
uvkna, R — perpeccvBHasi yacTb uukna. 1-4 — caumanbHbI nepexof OT rpybbix 0CagkoB K TOHKVM Wnam.

A-H - chauvanbHas 30HaNbHOCTb OCAAKOB W MPOEKUMU Ha BPEMEHHYH OCb 3TanoB WX (hOpPMUPOBAHWUSA Mpu
paBHOMEPHOM pocTe / majeHun ypoBHA Mops: A — o nporubanus, E — oo Bo3gbivanua gHa; B, C u D — ¢ op—
HOBPEMEHHbIM paBHOMepHbIM MnpormbaHvem gHa 6GaccemHa; F, G u H — c ogHOBpeMeHHbIM paBHOMEpHbIM BO3—

(BapmaHT F) Cc BbIBOOOM TeppuTopuM Ha Cy—
Ly B Hayane n koHue uukna. [Npu ewe 60—
nee MoLiHOM nogbeme (BapwaHTbl G, H) n3
paspe3a MNOCTENEHHO WCYE3HYT TOHKME Wnbl,
ONUTENbHOCTb KOHTUMHEHTanbHoM asbl byaeT
YBENMUMBATLCA, U MPU MaKCMManbHOM YpOB—
HEe MOpHA MOryT HaKoMUTbCH camble rpyboob—
nomouyHble ocagku (BapuaHT H). Mogenupo—
BaHVe TaKoM Ha MnepBbli B3rnag napapok—
canbHOM CcuUTyauuMmM Mno3BONAEeT npenycMoT—
peTb BO3MOXHOCTb MOMHOro TI3aTyLleBbiBa—
HUaY BnuaHWS rnobanbHOM 3BCTATUKU U
npenocTepeYb MUCCnenoBaTens 0T HeBepHbIX
PEKOHCTPYKUNN N MOCTPOEHUN.
PaccmoTpeHHble reHepann3oBaHHbIe
BPEMEHHble MoJenn 6binn MpuMeHeHbl Ha—
MV ONs CeKBEeHcCTpaTurpadnMyeckoro aHa-—
nm3a CBOAHbIX XpOHOCTpaTurpadnyeckmx
pa3pe3oB cpegHen — BepxHen topbl BPI,
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MTOrOM KOTOPOro SIBUIOCb LWKNO— WU CEeK—
BeHccTpaTurpadguyeckoe pacuneHeHune
paccMaTpuBaeMbiX OTMNOXEHUN C Bbloene—
HMEM CUCTEMHbIX TPAKTOB W TPaHCrpeccuB—
Hbix noBepxHocTen (TI1), nocTpoeHnem
KPUBOM OTHOCUTEMbHbLIX KOnebaHum ypoBHSA
MOPS M KPUBOW OTHOCUTENbHbLIX 3nempore—
HUYECKMX KonebaHui.

XpoHocTpaTurpadus
cpegHern—BepxXHen pbl
BocTOoKa Pycckoi nnutbl

[MpenctaBneHns o cCoBpeMeHHOM 0bnuke
n pacnpocTtpaHeHun Ha BPI1 cpegoHe— u
BEPXHEIOPCKUX OTNOXEHUA CKNaablBarTCA
npexne Bcero bnaropapsa aHanusy obwinp-—
HOro cTpaTturpaduyeckoro MaTepwuana,



cBedeHHOoro B YHU(MUMPOBaAHHbIX CTpaTur—
patnyecknx CXemax HPCKUX OTNOXEHUN
Pycckon nnutel (YHudmumnpoBaHHaa cTpa-—
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XEHUN CBOAHble pa3pesbl CTPYKTYPHO—Teo—
normyeckmx 3oH m nopsoH BPI1, kaxaobin na
KOTOPbIX WMEET 30HanbHyld aMMOHUTOBYIO

pasbusky, Bbinn conocTas—
NeHbl C HOBEWWMMK CTpa—
Turpadpuyecknmmn  paspa-
boTkamMmm — aMMOHWUTOBOM
30HanbHom wkanon Boc-
TouyHo—-EBponenckon nnaT-—
dopmbl (3oHanbHas cTpa-—
Turpacgms..., 2006) n bo-
peanbHbIM  aMMOHUTOBbLIM
cTaHpapTom (3axapoB u
op., 2005). [MapannenbHo
npoBefeHa yBA3Ka BCeEX
cBut n Tonw co Lllkanowm
reoniormyeckoro BpeEMEHN —
2004 (Gradstein et al.,
2004), yto nossonaeT pa-
TMpOBaTb PEKOHCTPYMpPO-—
BaHHble 3BCTATU4YeCKMEe U
anemporeHnyeckne cobbl—
Tma B abconmwTHbIX egn—
Huuax BpemeHu. [lpenctas—

YcnoBHble 0603Ha4eHuns
K puc. 3 n 4:

Puc. 3. Cxema cTpyKTypHO—TEONOrMYECKOro panoHYpoBaHNUs

IOPCKMX OTMNOXEHWM BOCTOKA PyCCKOI7I MNATbI

1 — meckw, MecyaHuku, KoHrnomepartsl, ocdo—
puToBble TUTBIY, 2 — FMWHbIl, Mepreny; 3 — BynKa—

Turpadgumyeckan..., 1993). [aHHble cxembl,
Kak M3BECTHO, BK/HOYalT CKOPPENMpOBaH—
Hble CBOAOHblE pa3spes3bl CTPYKTYPHO—Te0no—
rmyeckmx 30H M noas3oH (puc. 3), pacune-—
HeHHble nuToBuocTpaTUrpauUecknMm me-—
Tooamu OO0 CBWUT M Tonwl. XpoHocTpaTurpa-—
myeckaa xapakTepucTuka cpeaHen—no3n—
Hew tpbl, NOMyYeHHAs Ha OCHOBE YyHUUUN—
pPOBaHHbIX CXEM, B HaCTOsLLEee BpemMs [o—
NnonHAeTca pesynbTaTaMyu MHOM0YUCNEHHbIX
petannsaumoHHbIXx 1 obobwawmx cTpa—
Turpacmyecknx paboT, NO3BONSKOLLUUX 3HA—
YNTENbHO YTOYHWUTb BO3PACTHblE AATUPOBKMU
NNTOCTPATOHOB Ha OTOENbHbIX  y4yacTkax
nnaTdopmsl.

[Ona nonyyeHna MakcumanbHO OOCTOBEp—
HOM W MOMHOM XpPOHOCTpaTurpadunyeckon
XapakTepucTUKM paccMaTpuMBaeMblX OTNO—

HUTbl Y30MbCKOW CBWUTbI; 4 — FeonornMyeckun npo—
hunb CBOAHBIX Pa3pes0B CTPYKTYPHO—TEONOrnyec—
KMX 30H W MOA30H BOcToka Pycckom mauTbi 5 —
rpaHvLbl CTPYKTYPHO—TE0Nornyeckux 3oH (a) n nog—

30H (6).

CTpyKkTypHO—TEonornyeckme 3oHbl (YHuduumpo—
BaHHas cTpaturpadmueckas...,. 1993): | — Bartcko—
Kamckas BnaguHa; || — MockoBckas CcuHeknusa
(BocTouHoe kpbino); lll = KoBepHuHckas BnaguHa; [V
— Oxcko—[oHckas penpeccus; V. — Mypomcko—Tlo—
mMoBckun npornb; VI — VYnbsHoBcko—CapaToBcKui

nporné: VI1 - Yebokcapckoe MNosomxbe, VI2 — ce—
BEpo—BOCTOK YnbsiHoBcko—CapaToBckoro nporuba
(3opuHa, 2005), VI3 — VnbaHoscko—Camapckoe
MNoBonxbe, VI4— CapatoBckoe [lpaBobepexbe, VIS
— CapatoBckoe 3aBonxbe; VII — Byaynykckas Bna—
OVHa.

C. — cBuTa, T. — TonLla; Koc.c. — KOCTpoMCKasi
cBuTa; lMp.T. — NnpomauHckas Tonwia; Py6.c. — pybe—
XuHckas ceuta; Kap.T. — kaprnoBckas Tonwia; [ok.T.
— [oky4yaeBckas Tonwla; [lp.c. — mnpoHckas cepus;
Xox.T. — xoxnomckas TosLla.
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NneHHaa XpoHocTpaTurpaduyeckas cxema
cpenHen—BepxHen topbl BPIT (puc. 4) otpa-
XaeT, TakMum 06pa3om, COBPEMEHHOE COC—
TOSIHME cTpaturpaduyeckmx 3HaHui 1o
naHHom Tepputopun 1, 6e3ycnoBHO, Tpeby—
eT MepMOHEHTHOM aKTyanusauuw.

Tak Kak mnWUTONOrMYeckKoe CTpOeHue
CPEenHE—BEPXHEKPCKMX OTNoxeHun Ha BPI1
AOCTaTOYHO 0OQHO06PAa3HO M MOHOTOHHO, Ha
npencTaBneHHON reHepann3oBaHHOWM  XpPOo—
HOoCcTpaTurpacrMyeckon cCxemMe B HUX Bbloe—
neHo 2 caumn: dauma neckos, NecYaHUKOB
N ocdopuTOBbIX KOHFMOMEPaToB U daumg
FMWH, FMUHUCTbIX KapboHaTOB W CnaHLUEB.

[Npn  wnHTepnpeTauMm nUTONOrMYECKOr0
CTPOEHUA pa3pes30B, MNPEACTaBNALLMX CO—
6on pesynbTaT COBMECTHONO BO3OENCTBMUS
3BCTa3uM 1 3NEeNporeHnn, BblYNEHUTb BAUS—
HWe nocnegHer OOCTaTOYHO CrnoXHOo. [1pnb—
NN3NTBCA K PELLEeHU0 AaHHOW 3ajayun nos-—
BONSET npoBedeHHad PEKOHCTPYKUUSA pe—
rMOHaNbHOM  3BCTaTMKO—3NEenporeHnYecKon
06CTaHOBKM, BbIMOMNHEHHAA C MCMONb30Ba—
HMeM HoBeyLlen rnobanbHOM 3BCTATUYEC—
Ko kpuBown, onybnukoBaHHoOM b. Xakom un
A. Anb—Kartanm B 2005 rogy (Haq and Al-
Qahtani, 2005).

Fnob6anbHbI 3BCTATUYECKUIA
pexum

TpeHa rnobanbHOM KpMBOM B CpeaHen—
nosgHen wpe (Hag and Al-Qahtani, 2005)
XapakTepu3yeT KPYMHbIA 3BCTaTUYECKUi
UMKN C MWHMMYMOM B paHHem b6anoce wu
MakCMMyMOM B KOHLIE MNO3OHEro KUMepuao-
xa (puc. 4). Ecnn npepnonoxwutb, 4TO Ha
Tepputopun BPI1 ocapkm dopmupoBanmch
TONbKO noA BnusHMeM konebnwollenca rno-—
B6anbHOM 3BCTATMKW, TO ecTb 6e3 BO3Oenc—
TBUA BCEro KOMMnekca ¢pakTopoB, BAUAK—
LMX Ha fnuTonornyeckmm cocrtaB opmu—
pylOLLMXCHA 0CaAKoB (3nerporeHna cBeAeHa
K MWHWMYMY, HEPOBHOCTW penbeda CHMBE—
NMpoBaHbl 1 T.N.), TOroa noeanM3npoBaHHbIN
pa3pes npenctaBnan 6ol cobon HenpepbiB—
HYt0 MOCnenoBaTeNbHOCTb MUH U TMUHUCTbIX

CTPATUTPAOUA U CEAUMEHTOAOIUA HE®TETA30HOCHbIX BACCEAHOB

2008 Ne1

KapboHaTOB, HakannIMBaBLUYKCA C paHHero
banoca [0 CepednHbl CpefHEeBOSXCKOro
BPEMEHW, TMNEPEKPbITYI0O CpedHe—BepxHe—
BOJ/IXKCKMMMW necyaHukamu. PeanbHasa (m1nu
NpUBNMXXEHHaa K peanbHOW) KapTUHa OTnAv-—
yaeTca obunuem nepepoiBoB 1 TI1 (puc. 4).
lNocnegHne o0693aHbl CBOMM MPOUCXOXOE—
HUeM kak rrnobanbHOMY pPOCTY YPOBHA MOPS,
Tak N BepTuKanbHbIM TEKTOHUYECKUM OBU-
XEHVAM 0TpuuaTenbHOro 3Haka (onyckaHuio
oHa). ObpasoBaHMe MepepbiBOB CBA3bIBAET—
CA C BEPTUKANbHBIMU OBUXEHUSMU MONOXN—
TenbHOro 3Haka (Bo3gbIMaHVeM [Ha).

PervoHanbHbIn  3BCTATUYECKUN  PEXUM,
Takum obpasom, Bbin obycnoBneH BO3OenC—
TBMEM He TONMbkKO rnobanbHbix KonebaHuin
VPOBHA MOpPS, HO U aKTuBM3auMen 3nenpo-—
reHNYecknx ABUXEHUN, CrnocobCcTBOBaBLUMX
3HauMTENbHOMY I3aTyLueBbiBaHMKOY rnobansb—
HOM 3BcTasun. [MHamuka pernoHanbHown
3MEeMpoOreHn BOCMpoM3BeaeHa B KPUBOM
OTHOCUTENbHbLIX 3nenporeHnyYyeckmx koneba—
HWA, NOCTPOEHHOW Ha OCHOBE aHanusa n3—
MEHEHWA TMPOCTPAHCTBEHHOrO pacnpocTpa—
HEHNA CpeOHEe—BEepXHEeKPCKUX NNTOCTPaTo—
HOB BO BPEMEHMW, CMeHbl paumanbHoro 06—
nMKa 0CagkoB U FeTEPOXPOHHOCTUM U CUHX—
poHHOCTM rumaTycoB. Bce aTu npoueccesl
paccMOoTpeHbl Ha choHe rnobanbHbix 3BCTa—
TUYECKMX KonebaHwum.

FOpckue TpaHcrpeccun Ha
BocToke Pycckoi nnuTbl

[MepBbiM LLArom B OMpefeneHnnm xapak-—
Tepa UMKIMYHOCTM 0CadKOHaKOMNeHUs Ha
paccmaTpvBaemMon TeppuUTOpUM  ABUNOCH
BoigeneHne Tl [(maximum flooding sur-—
faces), koTopble, Bcnen 3a [1. LWapnaHpom
c coaBTopamu (Sharland et el., 2004),
paHXWpoBaHbl MO MNAOLlaAM COBPEMEHHOrO
pacnpocTpaHeHWs Ha: pernoHasnbHble (oxBa—
TeiBawowne cebile 75% Tepputopun BPI1),
cybpervoHaneHble (25-75%) n nokanbHble
(< 25%). PervoHanbHbIX NOBEPXHOCTEN Bbl—
aBneHo Tpu (puc. 4). bat—kennosenckaa J
50 (164,7 wmnH. neT), paHHeokcdopackaa J
60 (160,6 MnH. neT) n No3gHeTUTOHCKas J
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120 (147,17 wmnH. net). CybpernoHanbHbIX
Tl BbigenaeTca TakXxe Tpu: paHHebaTckaq
J 40 (166,4 mnH. neT), Nno3gHEKUMEPULX—
ckaga J 100 (153,171 MAH. neTt) U TUTOH—
6eppuacckaa J 130 (145,5 mnH. net). Jlo—
KanbHbIX MOBEPXHOCTEN BbIAENEHO LUECTb:
6anoc—b6atckas J 20 (167,7 wmnH. net),
paHHebaTtckas J 30 (167,0 wmnH. neT),
cpenHe—no3gHeokcdopackas J 70 (1574
MAH. neT), okcdopa-kumepuoxckas J80
(155,7 wmnH. neT), paHHekumepuaxckasa J
90 (155,4 mMnH.. NeT) U KUMEepULX—TUTOHC—
kaa J 110 (150,8 mnH. net).

INokanbHble Tl xapakTepusylT aTanbl
MaKCUManbHOro CTOAHWA YPOBHS MOpPS B
npegenax 3MeMeHTapHbIX UWKI0B, COCTOA—
LMX M3 Tpex cucTtemHblx TpakTtoB. Cornac—
HO mocTpoeHuam b. Xaka n A. Anb—KaTta—
Hn (Hag and Al-Qahtani, 2005), TpaHc—
FPECCUBHbIA  cucTeMHbIn  TpakT (Trans-—
gressive System Tract — TST) cooTtBeTtc—
TByeT 3Tany pocTa ypOBHA MOpPS OT MUHU—
ManbHbIX 00 MaKCMMalnbHbIX 3HAYeHU;
TpakT BbicOkoro ctoaHma (Highstand
System Tract — HST) onpenenaetca aTa—
NOM HaKOMMeHWs 0CagkoB OT Makcumanb—
HbIX 3HAYEHUN OO0 Hayana nageHus YpPoBHSA
MOpS 1 TpakT HW3Koro ctoaHua (Lowstand
System Tract — LST) xapakTepusyeT 3aTtan
3BCTATMYECKOro umkna oT Havyana nageHus
YPOBHA MOpPSA 00 MWHUMAanbHbIX €ro 3Haye—
HURA.

PaBHOe KONMMYECTBO pernoHanbHbIX U
cybpernorHaneHbix T 1 3HaumMTenbHoe npe-—
obnapaHne Hag HUMU  Yucna NOKanbHbIX
MOBEPXHOCTEN CBUOETENbCTBYET, C 0OOHOW
CTOPOHbI, 0O TPEXKPaATHOM 3aTonneHun
NpaKTUYecKkn BCEW paccmaTpvBaemMon Tep-—
pUTOPMM WU TakXe TpexkpaTHOM BO34enc—
TBUM MEHEEe 3HayuTeNbHbIX TPaHCrpeccum,
MNPV KOTOPbIX B MPOLIECC 0CaAKOHaKoMneHns
Hbina BOBNeYeHa NPUMEPHO MOMOBUHA Tep—
pUTOPUK, @ C OPYrov CTOPOHbl, — O 3HA4YU—
TenbHo 6onee 4acTblX, HO MeEHee MacLlu—
TabHbIX 3aTOMNEHWsX OTOENbHbIX Yy4aCTKOB
nnaTgopMbl, CBA3aHHbIX C N0OKanbHOM
anenporeHnen..

HanoxeHne rnobanbHom 3BCTATUYECKON
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KPVMBOW Ha reHepann30BaHHbI XPOHOCTpa-—
Turpacmyeckun paspe3 Mo3BONAET oue—
HATb MNPUPOLY BbIABNEHHbIX PEernoHanbHbIX
Tr1. Tak, Tonbko camasa paHHAsg n3 Hux (J
50) cchopmmpoBanacb TONbKO MOA BAUAHN—
emM rnobanbHOro pocta ypoBHA MOpS npwu
cTabvnbHOM  3MENPOreHNYeckoM pexunMe.
HunxHeokcdopackaa Tl (J 60) nokpeiBaeT
HEecKOonbko MeHbLUyd nnowags BPI, ona
obpasoBanacb Takxe Ha doHe rnobanbHO—
ro 3BCTaTUYECKOro pocTa, HO nocne nosn—
HEKennoBernCcKoro—paHHEeoKCOpACKOro pe-—
rMOHaNbHOro rmaTtyca, ABMASACb OTpaXeHu—
eM Hayana HOBOr0 CEKBEHLIMOHHOrO aTana.
lNpupopma atom TI1, BepoATHeEe BCEero, Tek—
ToHO—3BcTaTu4yeckad. CpeagHesornxckasa Tl
(J 120) cdopmupoBanacb npu rnobanbHoOMm
nageHnn ypOBHS MOPS MOCAe OKOH4YaHWUA
OKChopA—KMMEPUOXKCKOro 3Tana AucKpeT—
HOFO 0CaOKOHAKOMMAEHWs, TMpXU  KOTOPOM
nnowiagM  pacrnpocTpaHeHUs  0CadoYHbIX
TOMLL CYLIeCTBEHHO COKpaTunMcb MO cpaB—
HeHWtO C 6Haroc—KennoBemckuM 3Tarnom.
KntoueBbiM cobbiTnem hopmMupoBaHua OaH—
Hom Tl sBUNOCb WHTEHCMBHOE, HO KpaT—
KOBPEMEHHOE pervoHanbHOe CpeaHeBOX—
ckoe npormnbaHue. Mpupoma J 120 oueHu—
BAeTCs KakK 3BCTaTUKO—TEKTOHMYeckas.

OcobeHHOCTM 3neiporeHnu
B cpeagHen—no3gHein tope

ConocTtaBneHne pervoHanbHbix 111 ¢ rno-—
H6anbHOM 3BCTATMYECKON KPWMBOW MNO3BONSET
onpegenuTb  XapakTep  3MnenporeHnYeckmnx
konebaHum, BNUSHME KOTOPbIX, Kak oOKasa-—
nocb, 6bINO peLlaloLLMM B TFe0norMyeckon
MCTOPUM  paccMaTpyMBaEemMoro 0Capo4vHOoro
baccenHa. Ha BPI1 B cpegHen—no3gHen ope
BblAENEHO YeTbipe PervoHasnbHbIX 3nenpore—
Huueckmx cobbitna (puc. 4). Camoe paHHee
— paHHebarocckoe permoHanbHoe npornba—
HVEe, N0 OKOHYaHMM KOTOPOro Havanocb Noc—
TeneHHoe 3aTonneHve Tepputopun BPIT 3a
cyeT rnobanbHOro pocTta ypoBHA MOPS; NOC—
negyloLlaa 3a TeM 3nenporeHnyYeckas cra-—
bunnsauma Ha oHe npogonxaroLlerocs
3BCTATMYECKOro poOCTa PEeKOoHCTpyupyeTcs



No nNpPakTUYecKM HenpepbiBHOMY OCagKoHa—
konneHnto Ha Bcem BPI1 Bnnoth o0 KoHuUa
cpenHero kennoees. KopoTkonepumodHbi pe—
rMOHanbHbI  3MNENPOreHNYEecKnn UUKI C
no3aoHeKennoBeNCKMM—pPaHHEeOKCHOPACKUM
Bo3abiMaHvem BPIT n nocneagyoimm 3a HUM
paHHe—cpegHeokcdopackum  npornbaHnem
NPOSBMEH KPYMHEMLLMM Ha OaHHOW TeppuTo—
pUN ONaxpPOHHbIM FMaTyCOM, OKOH4YaHWEe KO-
TOPOro paTupyeTcsd KOHLOM paHHero OKC—
hopaa n cBA3bIBAETCA C AOCTATOYHO CUHX—
poHHbIM 3aTonneHvem BPI1. OuckpeTHbin xa—
pakTep OKC(hOpA—BOMXCKOro ocapkoobpaso-—
BaHWA BblpaXeH B MOCTENeHHOM COoKpalle-—
HMM MNNOLLaden HakKomMneHna ocagkoB W anv—
TENbHOCTM HEMNPEPbIBHbIX 3TanoB WX hopMu—
poBaHuA. Takass OUCKPETHOCTb Ha hoHe rno-—
BbanbHOro pocTta ypoBHSA MOpPA MOXET bbiTb
obbACHEHa akTuBM3auuen pasnuyHbiXx Mo
ONUTENbHOCTN BePTUKanbHbIX cybpervoHanb—
HbIX W NOKanbHbIX TEKTOHUYECKUX OBUXKEHWUI
NMOMOXUTENBHOIO 3Haka. 3aBepLuakllMM pe—
rMOHanbHbIM TEKTOHUYECKMM COBbITUEM ABU—
Nnocb CPedHEBONXCKOE WHTEHCUBHOE Nporn—
baHne TeppuTOpMM, NOCNeacTBMEM KOTOPOro
fABUNacb pernoHanbHas naHoepueBas TPaHC—
rpeccus.

CpepHe—BepxHelpcKune
cekBeHuun

[lpoBeneHHbIe PEeKOHCTPYKUMM 0cobeH—
HOCTEN pernoHanbHOM CpenHe—M03OHEepCc—
KOV 3BCTa3nN 1 3MNEenporeHnn Ha TEeppUTo—
pun BPI1 nossondatwT BbiennTb OBa Kpyn-—
HbIX CEKBEHLMOHHbIX UMKna — nosgHebanoc—
ckmn—kennosenckmun (RP-1J) n okccopa-
ckun—Bomxckun (RP-2J). 0Obe cekseHUun
MMEKT OOCTAaTOUYHO CNOXHOE CTPOEHWe, Bbl—
paxeHHoe B 0BunMM reTepoxXpOHHbIX rmaTty-—
COB, HEpaBHOMEPHOM pacnpegeneHnn CBUT
M TOMAL NO MNNOLlagn u paspesy.

OnutensbHocTe opmMMpoBaHUs CeKBEH—
umn RP-1J oueHmBaetca B 8,4 MnH. net —
C Hauana paHHero bamoca (169, 4 wmnH.
neT Hasag) A0 KOHUA NO3QHEro Kennoses,
BKMtOYaa okoH4yaHue chasbl lamberti (161,2
MNH. neT Hasag). [paHnua mexay A[BymSs
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topckmumn cekseHumamu BPI1 npuxoantca Ha
paHHeokcdopackyo asy mariae n npoeBe-—
[eHa YyCNOBHO B cepeavHe 3Ton hasbl, CO—
OTBETCTBYIOLLIEN BpPEMEHHOMY pybexy B
161,0 mnH. net Hasag. CekseHuma RP-1J
pasgeneHa pervoHansHon TM J 50 Ha 2
pernoHanbHbIX UMKna: BepxHebanocckun—
6aTCckum 1N KEnnoBEeWCKWWA, ANUTENbHOCTb
thopMmnpoBaHNA  KOTOPbIX OLIEHMBAETCs B
4,5 n 3,5 MNH. NeT cooTBETCTBEHHO. Bepx—
Hebanocckmn—6aTcknn UMK, B CBOKHO 04e—
pedb, wMcnblTan BO3gencTBMe ABYX cybpe—
rMoHaneHbix TpaHcrpeccun — J 10 n J 40,
nepBaf M3 KOTOPbIX Bbina OCMOXHEHa eLle
N nokanbHbiIMW TpaHcrpeccuammn (J 20 n J

30].
B Hauane nosgHero 6amoca BOCTOK
nnatopmbl  MOABEPrcs  0OHOBPEMEHHOMY

BMVAHMIO rnobanbHOro nogbemMa ypoBHA MU—
pOBOr0 OKeaHa W pervoHanbHoro npornba—
HUA TEPPUTOPUN, HAYaBLLErOCH eLle B paH—
Hem 6amnoce. PesynbTaT B3anMMOOENCTBMUSA
3TUX cobbITMA 03HAMeHOBan Havano pasBu—
TS  ME3030MCKOro  3MNUKOHTUHEHTANbHOMo
Mopckoro baccenHa Ha BPI1. OgHoBpemeH—
HO MpW HapacTaloLlen TpaHCrpeccun cTanm
oTnaratbCsa rMMHUCTbIE MOPCKME 0cadku B
Batcko—Kamckon BnaguHe, Oxkcko—[oHckom
nenpeccun, Mypomcko—JlomoBCKOM npormv-—
6e un VYnbaHoBcko—Camapckom [loBomxbe.
HaHHomy 3Tany cooTBeTCcTByeT MN034He—
B6anmocckun TST, onuTensHocTb hopmMMpoBa—
HWa KoToporo pgocTturaet 1,5 MnH. net. Ha
pybexe bamoca n bata Ha doHe nokanbHO—
ro asctatuyeckoro makcumyma (J 20) pe-
KOHCTpyMpyeTca KpaTtkoBpemMeHHbin (0,2
MIH. NeT) nepuod OTHOCWUTENbHO BbICOKOrO
CTOSAHNA MOpSA, KoTopbim oTMedeH HST. Jlo—
kanoHaa TpaHcrpeccus J 20 B Hauane
paHHebaTckom thasbl besnosovi obycnoBuna
BOBMEYeHne B MNPOLECC 0CaAKOoHaKOoMneHus
BOCTOYHOro Kpbina MoCKOBCKOW CUHEKNN3bI
AOONOMHUTENBbHO K YXE& OXBa4YeHHbIM MOpPeM
Tepputopuam. ®asze besnosovi, OnUTeNb—
HocTbto O,5 MnH. neT, oTBevyaldT 06bean—

HeHHble LST wn TST, xapakTepusywoLume
3Tan HEe3HaYUTEeNbHOro MOHWMXEHUS YPOBHS
MOpfl, KOTOpbI 3aBepLUUNCHA foKanbHowm
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TpaHcrpeccuen J 30 Ha pybexe paHHe—
batckux a3 besnosovi w harlandi. Tloc—
negHAs Bbl3Bana Havano ocagkoobpasoBa-—
Hua B CapaTtoBckom [lpaBobepexbe n Ca—
paToOBCKOM 3aBOMnXbe W OTMeYaeT Hauvano
thopmupoBaHna HST, 3aBepwmBLUero uye-—
pe3 0,2 MnH. neT HayanoMm nageHus ypoB—
HA Mopd. [lpakTnyeckn po KoHua dasbl
harlandi pekoHcTpympyeTca atan opmMmmnpo—
BaHWa obbveamHeHHbix LST n TST, gnutens—
HocTbto O,4 mnH. neT. K TpakTy HWM3KOro
CTOAHWA MOpPS npuHagnexaTt npubpexHo—
MOPCKME MEecKW nauvLleBCKOM U NIYKOAHOBC—
konm Tonw, Mypomcko—JlomoBckoro mn ce—
BepHon yvactn YnbaHoBcko—CapaToBckoro.
[aHHoe nokanbHOe MOHWXEeHWEe YPOBHA MO—
ps CBA3a@HO C flOKanbHbIM 3MNenporeHnyec—
KM MakCuMMyMOM B cepeguHe dasbl har—
landi, N0 OKOHYaHWM KOTOPOro ypOBEHb MO—
ps BHOBb CTan pacTu, a necyaHble 0capKw,
OTNOXMBLUMECH MOYTM Ha MONOBUHE pacc—
MaTpvBaemMon TEpPpUTOpUM, MNOCTENEHHO
CMEHWNNCb CHayana MecyYaHUCTbIMU FNnHa—
MU, a 3atem — rmuHamu. CybpervoHanbHas
TpaHcrpeccua J 40 oxeaTtuna BCH pacc—
MaTpYBaeMylo TeppuUTOPUI0 B KOHLE asbl
harlandi. Bbicoknin ypoBeHb MOpPS Mpocy—
LiecTBOBan no4YTM Ao koHua casbl ishmae
(okono O,7 mnH. net), a B TeyeHue has
cadoceras—kepplerites wvcnbiTbiBan mnocte—
NMEHHOE CHWXXEHWE C HaKOMMeHnem npenmy-—
LniectseHHo ocapkos LST. Hauaslueecs
nageHve ypoBHS MOps, CBA3aHHOro C rno-—
H6anbHbIM NO34HEeb6aTCKUM MUHMMYMOM, OT—

Me4deHOo nodasrieHMemM rmatycoe B pdAne
CTPYKTYypHO—Treonorm4yecknx 30H. Ha BOC—
TOYHOM Kpblne MocKOBCKOW  CUHEKNN3bI,

CapaTtoBckom [lpaBobepexbe u B Capa-—
TOBCKOM 3aBONXbe.

Ha pybexe 6aTa n KennoBed PeKOHC—
TPYMPYETCS HOBbIN TPaHCIPECCUBHbIN UM~
nynbC pernoHanbHoro macwTaba (J 50).
CBOMM NpPOUCXOXOEHWEM [aHHas TpaHCc—
rpeccua obs3aHa rnobanbHOMy 3BCTaTU—
yeckoMy nogbemy. Mopckaa akBaTopus B
Hayane paHHeKkennoBewnckonm dasbl elat—
mae oxBaTuna BCH TeppuTOPUIO BOCTOKA

nnatcopmbl, 06ycnoBMB ANMTENbHOE — B
40

TeuyeHne a3 elatmae, koenigi n
calloviense (1,5 MnH. neT) — BblCOKOE
CTOSiHME YPOBHS MOpPS M MOBCEMECTHOE

HakonneHne 6eckapboHaTHbIX [MUHUCTLIX
ocagkoB HST. Jluwb Ha nokanbHbIX
yyacTkax CeBepo—BOCTOKa YNbSHOBCKO—

CapaToBckoro nporvba B KENnIOBENCKOM
Beke diMKcupyeTcs ruartyc.

Hauano cpenHero kennoses Bbipas3unochb
B MNPOSABNEHMW pervoHanbHom ToonnToBOC—
TMY B MOpPCKUX 0capkax Ha OBLUMPHbIX Tep—
putopmuax BPI1 (Okcko—doHckon penpec—
cum, Mypomcko—JlomoBckoro nporuba wu
ceBepHom 4yacTtn YnbaHoBcko—CapaToBCKO—
ro npormba). 370 cobbiTve CBA3bIBAETCA C
HEe3HaYUTeNbHbIM 3MNENPOreHNYecknM BO3—
ObIMaHMEM, KOTOopoe Bbi3Bano obLiee CHU—
XEHVE YypPOBHA MOPS U ero HW3KOe CTOSHUE
B TeueHue Kennosewckux das jason, coro—
natum, athleta w lamberti ¢ cdopmnpoBa—
Hnem ocagkoB LST. [Npuuyem, B nosgHem
kennosee (dasbl athleta w lamberti) pe-
KOHCTpyupyeTca ewle 6onbliee BO3AbIMa—
HMEe TeppuTopuUM W COMYTCTBYIOLLEE EMY
CHWXEHWEe YypOBHA MOpPSHA, KOTOPOE MpUBENO

K Hauany rmaTtycoB B Batcko—Kamckon
BnaguHe, 4actn Mypomcko—JlomoBcKkoro
npormnba, 6onbwwen vactm ceBepa Ynba—

HoBcko—CapaToBckoro nporuba.

MoLwHbIM  pervoHanbHbIM  3MenporeHn—
YEeCKMM BO3ObIMaHMEM, MpoM3oLleiLlM B
cepeavHe paHHeokcdopackom hasel ma-—
riae (161 mMnH. neT Hasapn), 3aBepLUMNIOCH
hopmupoBaHne cekBeHuun RP-1d. Ocagkwu
3TOro BpeMeHW 3ahMKCUMpOBaHbl TOMbKO Ha
TeppuTopun BOCTOYHOro Kpbina MockoBc—
KOV CWHEKNN3bl MU Ha JNOKalbHbIX y4YyacTkax
ceBepo—BOCTOKa YnbaHoBCKO—CapaToBCKO—
ro npormba. B ocTanbHbIX CTPYKTypHO—Te0—
nornyeckmx 3oHax BPI1 dasze mariae co-—
OTBETCTBYeT ruatyc.

Hauano paHHeokcdopackon casbl cor—
datum OTMe4YeHo gopMUpOBaHUEM pPEerno—
HanbHom Tl J 60, BbI3BaHHOW pernoHanb—
HbIM npornbaHnem Tepputopun. C 3aBep-—
LweHnemMm KpaTkoBpemeHHoro (0,6 mnH. ner)
N BecbMa WHTEHCMBHOIO 3MenporeHnYec—
KOro uMKna HaumHaeTcsa nepuon opMmnpo-—



BaHWA okcdopackon—Bonxckon (okccopa-
ckon—beppuacckon) cekBeHuun RP-2J.
[OnnTenbHOCTb HaKOMMEeHMA 0CagkoB COC—
TaBnseT He MeHee 18,6 MNH. neT (B MHTEpP—
Bane 161-142,4 mnH. net Haszag). Cnox-—
HbIW 1 HEepaBHOMEPHbIA XapakTep 3BCTaTU—
KO—anemnporeHnvyeckonm obcTaHoBkm Ha BPI
B okccopoe — paHHem beppuace obycno-
BWN AWCKPETHbIN XxapakTep 0cagkoobpaso—
BaHMA, OTnuyatoLlencs obunuem retepo-—
XPOHHbIX rmatycoB u Tl pasHoro paHra.
CekBeHums RP-2J paspeneHa pervoHannb—
Hom TI1 J 120 Ha 2 pervoHanbHbIX LMKna:
PaHHEOKCHOPACKMA — CPEeLHEBONXCKUN
(paHHeokcOpACKMA — paHHEeTUTOHCKUA) U
cpenHe—MNo34HEBONXCKMIA (NO3AHETUTOHCKUIA
— beppuacckuin), AnUTENbLHOCTb (HOPMUMPO—
BaHMs KOTOpbIXx oueHmBaetcd B 13,9 n 4,7
MIH. NEeT COOTBETCTBEHHO.

PaHHeokcopackun — CpeaHeBONXCKUi
pernoHanbHbIN LUK XapakTepuayeTcsa Mnoc—
TEMeHHbIM COKpaLLeHVeM nnoLwlagen ocan—
KOHaKonneHuss Ha oHe NpoJoMKaBLLerocs
0o asbl  eudoxus rnobanbHOro pocTta
YPOBHSI MOps UM $BHbIM npeobnagaHvem
ONUTENbHOCTU 3TanoOB BbICOKOrO €ro CTosa—
HAS Hap TPaHCrpeccuBHbIMW 3Tanamm W
aTanamMmy HU3KOro CTOAHUS.

C Havanom paHHeokcdgopackon dasbl
cordatum CBSI3aHO pe3Koe MoBbILLUEHNE
YPOBHA MOpPS 38 CYeT MHTEHCMBHOIO perno-—
HanbHOro 3MerporeHNYeckoro npornbaHuns.
3Tany BbICOKOr0 CTOSIHUA YPOBHA MOPSH, CO—
OTBETCTBYHOLLEMY paHHeokcdopackum da—
3aM cordatum, densiplicatum n cpeaHeoKc—
thopackum casam tenuiserratum w ilovaiskii
(vacTb) (mnuTenbHocTeblo 2,8 MnH. neT), co-—
OTBETCTBYET HakonneHve kapboHaTHO—TrNn-
HMWCTbIX 0CagKOB CUCTeMHOro Tpakta HST
Ha Bcen Tepputopum BPTI1, Kpome ceBepo—
BOCTO4YHOM yacTn YnbaHoBcko—CapaToBCKO—
ro nporuba, Batcko—-Kamckon n bysynykc—
KOW BMamuvH.

B koHue dhasbl ilovaiskii anenporeHnvec—
Koe BO3ObIMaHWe 06yCnoBWMNO CHWUXEHNE
YPOBHSI MOpS M Hayano rmaTtycoB cHavana
Ha TeppuTopun Okcko—[loHckom penpeccun,
a Ha pybexe CcpemHero M nNO3OHEro 0KC—
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thopoa — Ha BocTo4YHOM Kpbine MockoBckom
cuHeknun3abl 1 YnesHoBcko—Camapckom [1o-—
BOMKbe. 3TUM pybexoMm [aTupyeTcs OKOH—
yaHne 3aTtana (OPMMPOBaAHUSA CUCTEMHbIX
TpakTtoB LST/TST (anutenbHocTbio 0,4 MAH.
neT) W Hayano HaKoOMMeHWs OCadKoB TpakTa
TST. OnutenbHOCTb HOBOro 3Tana BbICOKO—
r0 CTOSHWA YPOBEHS MOPS, CBA3@HHOI0 C
oyepenoHowm  nokanbHOWM  TpaHCrpeccuewn
anemporennyeckon npupoabl (J 70), oxBa-—
Tnswen Tepputoputd  Batcko—Kamckon
BNaauHbl, oueHnBaetcsa B 1,3 mnH. nert.

B koHue okcchoppoa nnowianv ocagkoHa-—
konneHnsa Ha Tepputopuun BPI1 cokpatunuce
NMPUMEPHO HAaronoBWHY MO CPaBHEHUD C
paHHeKenoBemckMM Makcumymom. Ha pybe—
Xe okcthopoa n kumepupoxa 3admkcrmpoBa—
HO Hayano rmaTycoB Ha TeppuTopuu Batc—
Ko—Kamckorm BraauHbl M HOXHOW  4acTu
YnesaHoscko—CapaTosckoro nporuba. Jlo-—
kanoHble Tl J 80 n J 90, pekoHcTpympo—
BaHHble B Hayane paHHero KUMepmaxa,
CBUOETENLCTBYOT O HE3HauUTeNbHbIX MOoA-
TonneHnax Ha cesBepe YnbAHoBcko—Capa-—
ToBCKOro nporvba n 06 06LLEM HeyCcToONYU—
BOM XapakTepe o0capgkoobpasoBaHus Ha
BOCTOKe nnatdopMsl.

[OnnTtensHOCTb CMCTEMHOrO TpakTa BbICO—
Koro crtosHua ypoBHA mopa (HST), Hauano
KOTOpPOro OrpaHn4yeHo paHHEKUMEPUOXKCKON
nokanbHon 1M1 J 90, oueHwsaeTtca B 1,8
MIH. neT. PaHHeKMMepunaXxckue ocagkun a—
3bl amoeboceras ,/ prorasenia BblOeneHsbl
TONbKO Ha TeppuTopun KoBepHUHCKOM Bna-—
anHbl, Mypomcko—JlomoBckoro nporuba u
ceBepa YnbaHoBcko—CapaToBCKOro nporm—
6a. B koHue aTon ha3bl peKOHCTpyMpyeTcs
kpatkoBpemeHHbin (0,5 wMnH. neT) aTan
hopmMmpoBaHMA CUCTEMHOrO TPakKTOB HU3—
KOro CTOfIHMS W TPaHCrPecCMBHOro TpakTa
(LST/TST). MNocnegHun 3aBepLumncs cybpe—
rmoHanbHbiM nogronnexdvem (J 100) Ha py-
bexe a3 amoeboceras ,/ prorasenia v
acanthicum, BbI3BaHHbIM HOBbIM WUMMYbLCOM
anenporeHnvyeckoro npornbaHua. [HaHHas
TpaHcrpeccus obycnosuna BO306HOBMNEHWE
HaKOMNEeHNA MeprenbHO—TANHNUCTbIX CBUT Ha
BOCTOYHOM Kpbine MOCKOBCKOW CUHEKNN3bI
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n Ha wre YnbaHoBcko—CapaToBckOro npo—
rmba. OnutensHOCTb (QOpPMMPOBaHUS Tpak—
Ta BbICOKOro CTOSHWS YPOBHA MOpPS, K KO—
TOPOMY OTHOCSITCA OTNOXEHUS NOo3aHEeKu—
Mepuaxckux as acanthicum w eudoxus
(nepeaa nonoeBuHa) oueHuBaetca B 1,71
MIH. NeT.

OkoHuyaHne asbl eudoxus OTMEYEeHOo
NOHWXEHNEM YPOBHA MOPS WU Hayanom rma-—
TYyCOB Ha BOCTOYHOM Kpbine MockoBckomn

cuHeknu3bl, B KoBepHMHCKOM BRagnHe W
CapatoBckom [lpaBobepexbe. [Onutens—
HOCTb (DOPMWPOBAHUA TpakTa HWU3KOro

CTOSHMS MOpPS C MNOCnegyrLiMM HesHauun—
TenbHbIM €ro MoBbILUEHWNEM OLEHWBAETCHA B
1,2 MnH. neT (okoHYyaHve dasbl eudoxus —
thasa autissiodorensis). JaHHble KonebaHus
YPOBHSA MOpS Bbl3BaHbl HOBbIMW 3Menpore—
HUYECKMMN  BO3MYLLEHUAMUW, KOTOPbIMU
Tepputopua BPI1 6bina oxBayeHa BecbMa
HepaBHomMepHO. Tak, Ha pybexe kKume-—
PUOXCKOr0 W BOMXCKOro BEKOB Havano
rmaTycoB 3aMKCMpOBaHO Ha TeppuUTopun
Mypomcko—JlomoBckoro nporuba wn vactu
CapatoBckoro 3aBomxba. OOHOBpEMEHHO
Tepputopua bBysynykckonm BrnaguvHbl noa-—
Beprnacb nNoaToONAeHW, OTMEYEHHOMY 10—
kanbHon Tl J 110. lNMpumevaTensHo, 4To
cepeavHa asbl eudoxus ABNSETCA No—
6banbHbIM  3BCTATUYECKMM  MaKCUMYMOM,
nocrne KOTOPOro YpOBEHb MOPS CHuXancs
BNNOTb 40 KOHUA MO3LHEBOMXCKOM hasbl
nodiger.

C Havanom paHHeBOMXckonm dasbl
klimovi cBA3blBaeTCA Havano camoro anuM-—
TENbHOro B FEONOrMYeckor MCTopuM pacc—
MaTpuBaemMon cekBeHuun (3,3 mnH. neT)
3Tana BbICOKOr0 CTOSHMS YPOBHS MOpPSA U
cTabunbHon anemporeHvn. Ha npoTaxeHun
paHHeBomxckux a3 klimovi, sokolovi,
pseudoscythica n 6onbLuen 4acTn cpefHe—
BOJXXCKOWM ¢hasbl tenuicostata npakTU4ecKku
Ha Bcen Tepputopun YnbaHoscko—Capa—
ToBCckoro npormba (kpome CapaTtoBckoro
MpaBobepexba) n B bysynykckonm BnaguHe
HakannMBanucb  KapbOHATHO-TNMHUCTbIE
0ocagku, COOTBETCTBYHOLLUME TPaAKTy BbICOKO—

ro crtoaHusa. Ha octanbHom uyacTtu BPI1 o1
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NOXEHN 3TOro BPEMEHHOro MHTepBana He
ycTaHoBneHo. OkoHvaHuwe dasbl tenuico—
stata oTMeYeHO HakonneHnem ocapgkoB LST
C nepexogom B Hauvane dasbl panderi B
TST, 3aBepwaowmm cTpoeHne okcdopao—
CKOro—CpefHeBOSIKCKOro  PEernoHanbHoro
uMKna B cocTaBe cekBeHuun RP-2J.

B nepson nonosuHe dhasbl panderi Tep—
putopmua BPI1 ucnbiTana KpaTKOBpPeMEHHOE
W WHTEHCMBHOE pernoHanoHoe nporubaHue,
KOTOpPOE BbI3BaN0O Pe3Kuin MOAbEM YPOBHSA
MOpPS C 3aTOMneHnemM Mo4YTM BCEen BOCTOY—
HOM yacTu nnaTtdopmbl (NaHgepueBas
TpaHcrpeccus). Bpems rmatycoB npopon—
Xanocb nNULWb Ha BOCTOYHOM Kpbine Moc—
KoBCKOM cuHeknu3bl 1 B Okcko—[oHckon
penpeccun. Ha ocTanbHOM TeppuTopuUK
cthopmupoBanncb TpPaHCrpecCcuMBHO 3ane—
raloLiMe CBUTbl C MOBbILLUEHHbIM COAEepXa—
HMemM opraHuyeckoro yrnepoga. [logowusbl
3Tux cBUT 0b6pasytT pervoHansHyto TIM (J
120), aBNAKOLLYIOCA OCHOBaHWEM CcpedHe—
NO3OHEBOMKCKOr0  PEernoHanbHoro  uvkna
cekBeHuun RP-2J.

BasanbHbIM TpakTOM 3TOro uMkna ABNs—
etca HST, cdopmupoBaBminca B a3y
panderi. [OnuTenbHoCTb 3Tana BbICOKOrO
cToaHna oueHmBaetca B 0,6 mnH. net. Ha
pybexe cpemHeBONXckux a3 panderi wn
virgatus nocneposan peskun cnag YpOBHS
MOPS, BbI3BaHHbI COBMECTHbIM BIUAHNEM
AByx hakToposB — rnobanbHbIM 3BCTATUYEC—
KM  CHWXEHWEM U  3MNeiporeHnYecknm
BO3OblMaHvem bonblUen 4acTu paccMmaTpu-—
Baemoun TeppuTopuu. Hayano rmaTtycoB OT—
mMeyeHo B KoBEpPHWHCKOW BnaguHe, Ha BOC—
TOYHOM Kpbine MOCKOBCKOW CUHEKNN3bI, B
Mypomcko—JlomoBckom npornbe, Okcko—
HoHckon penpeccumn n CapaTtoBckom [lpa—
Bobepexbe. Ha ocTanbHbIXx yyacTkax Ha-—
KOMneHne 0OCapgKoB MPOAONXanocb, HO pe-—
XUM ero bein kpaHe HecTabunbHbiM. Onu—
TenbHOCTb (DOPMUPOBAHUA TpakTa HU3KOro
CTOAAHMSA YypOBHA Mops oueHuBaetcsa B 0,8
MnH. neT. K KOHUy cpedHeBOmXcKon hasbl
nikitini (= topckoro nepuoga) rAWMHUCTbIE
ocagku oTnaranucb TOnMbko B Batcko—
Kamckonm wn bBysynykckonm BraguHax. Ha



BCEM OCTanbHOM TEeppuTopuM HakannveBa—
NUCb MEeCcKW, MNecyaHWKn W KOHINoOMepaThbl.
BosHukaBLuMe cunbHble TevYeHuss crnocobc—
TBOBanNM pasMbiBY 0CAAKOB W CrpyXuBaHUIO
MX B MNOHWXEeHUAX penbeda, obpas3oBaHUiO
MHOrO4YMCEHHbIX YpOBHEN 0CKOpUTOBbIX
nnAnT.

Ha pybexe topckoro m mMenoBoro nepuo-—
0OB PEKOHCTPYMpPYeTCs 3aKnwuuTensHas B
nctopun opMmnpoBaHna cekBeHumn RP-2J
cybpernoHancHaa Tl (J 130), nponcxoxae—
HMEe KOTOpOW CBA3bIBAETCA C 3MNenporeHn—
yeckuM nporvbaHvem Ha doHe rnobanbHOro
nageHna ypoBHA Mops. [losgHeBomxckue
ocafku He 3aMKCMpPOBaHbl TOMbKO Ha Tep—
putopun Okcko—[oHckon aenpeccuun. Ha oc—
TanbHbIX TEPPUTOPUSAX B TedeHuwe a3 ful-
gens, subditus w nodiger HakannMBanucCb
NPYMYLLIECTBEHHO TMECKW W TMecyaHukun C
thocchoputamn. [MuMHUCTBIE 0CapkyM 3TOro
aTana BbifBNeHbl TonNbko B BaTcko—Kamckon
BnagnHe 1 Mypomcko—JlomoBckoM nporube.
Ho n Ha 3aTux TeppuTopusix OHO BbINno Kpanm—
He HecTabunbHbIM M3—3a CUMbHbIX MMOPOON—
Hamuyecknx konebanun. dnutenbHocTb op—
MVUPOBaHMS 3aKMKYNTENbHOro 0bbeanHEeHHO—
ro cuctemHoro Tpakta HST/LST oueHuBa-
etca B 3 MnH. neT.

MuHepareHnueckas
cneymanusauns CeKBeHLUNn

CpenHe—BEPXHEKPCKME OTNOXEHUS, LIN—
poko pasBuTble Ha BPTIl, npuBnekawT BHU-
MaHue unccnepoBaTenen npexnae BCEero Kak
MCTOYHMK MOMesHblX uckonaembix. K Havany
271 Beka ChnekTp Me3030MCKUX MNone3HbIX
MCKOMaeMblX, MPeXOe BKNYaBLUMA Mpen—
MYLLIECTBEHHO TMWHbl Pa3nMyHOro HasHayve—
HVUA 1 dhochopuTbl ONa arpoxMMum, pacLum-—
puUnca 3a CYeT OTKPbITUS MECTOPOXAEHWUN
CBETNOXIYLLUNXCA FNNH B BEPXHEPCKMUX 06—
pasoBaHuax (BepepHukos, 1999). OpgHum
n3 Hanbonee MHTEPECHbIX COBbLITUN B MCTO—
puM reonormvyeckoro wmaydeHus Ha BPrI1
nocnegHero BPEMEHW SABUNOCb BblAeneHne
KapnvHckoro noTeHumanbHO anmMas3oHOCHO—
ro panoHa (CyxosepkoB u gp., 2000), B
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npeoenax KOTOPOro M3y4eHbl MPOMEXYTOY—
Hble KOMNeKTopbl MUHEPaNoB—CMNYyTHUKOB an-—
Masa W TUTAH-UMPKOHWEBbLIX MWHEPanos,
KaKoBbIMW Mpu3HaHbl HGasanbHble necyaHble
cnon baTtckoro spyca.

Kniouem ona paclundpoBKM HOPCKOW UC—
Topuu reonoruyeckoro passutua BPIT wu
BbIABNEHNS 3aKOHOMEPHOCTEN pa3MeLLeHuns
Mone3HbIX WCKOMAeMbIX SBUNCHA CUCTEMHbIN
nogxod K reofiorM4eckomMy W3y4YeHWt pacc—
MaTp1BaemMon TeppuTOpMM Ha OCHOBE CeK—
BEHCCTpaTurpapmyeckoro aHannsa — O4HO—
r0 N3 COBPEMEHHbIX HanpaBneHun B nayye-—
HMW  ocanodHbix  bHaccenHoB  (3opuHa,
20062; Hag and Al-Qahtani, 2005;
Sharland et al., 2004). PesynbTtaTbl cobc—
TBEHHbIX MCCNeaoBaHUM NOCNeaHero Bpeme—
HU (SopuHa, 20071, 20072) nokasbiBaloT,
YTO Me3030MCKMe ocapoyHble Tonwim BPII
cchopmMMpoBanMcb BCRNeacTBMe 3BCTaTUYEC—
Kux konebaHWn, nNPOUCXOXOEHUE KOTOPbIX
CBA3aHO Kak C rnobanbHbiMK dnyKTyaumns—
MV YPOBHA MOpS, Tak WU C pPernoHanbHbIMU
anenporeHnYeckumu  asuxeHuamu. [loc—
negcTBuAMM  KonebaHun ypoBHA MOpA  Ha
paccmMaTpuBaemMon TeppuTOpMM B CpPemHen—
no34HEen pe SBUNMCb 2  CeKBeHuuwu,
npeactaesnqalowmne cobon cegMMeHTaunoH—
Hble KOMMMEKCbl TEHETMYECKN CBSA3aHHbIX
cnoes, TOSLL, CBWUT, KOTOpble copMmnpoBa—
nMcb  nog  BO3OENCTBMEM  3BCTATUYECKMUX
konebaHWM ypoBHA MOPSA M OrpaHUYeHbl No-—
BEPXHOCTAMW CTpaTurpadmnyeckmnx nepepbi—
BoB (3opuHa, 2003, 2005). lMpoBeneHHoE
CekBeHccTpaTurpadmyeckoe MoOOenMpoBa—
Hue (BopuHa, 20062) no3BoNMnNo KOHCTaTU-
poBaTb, YTO Kaxpas W3 HUX XapaKTepusy—
eTca crneungmuyeckMM BeLLeCTBEHHbIM COC—
TaBoOM, OMpefensLLUM MUHepareHNYecKy
cneuvann3aunid  OTAEeNbHbIX FOPU30HTOB,
Tonw, nubo BCen CekBEeHUMWU, U MOKasaTb,
Kak pacnpenensiTca NpPOoyKTUBHbIE FOpU—
30HTbI MO cTpaTurpadnyeckumM MHTepBanam
CEKBEHTMPOBAHHOIO Me3030MCKOro paspe—
3a.

MpoMeXyTo4YHble KOMMNeKTopbl TUTaH—
UMPKOHWEBBLIX MWHEpPanoB W MWHEepanoB—
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CNYTHWKOB anwasa.

B 1999-2000 rr. Ha ceBepo—BOCTOKE
YnbaHoBcko—CapaToBckoro npormba cne—
unanuctamun ULHVIreonHepya npoBeaeHsbl
TemaTuyeckme paboTbl, No3BONALLLME AaTb
MOMNOXMUTENbHbLIM OTBET Ha BOMPOC O MOTEH—
unanbHOM  anMas3OoHOCHOCTUM  NpuBpexHo—
MOPCKWX MecyaHbIXx Croes, 3anerawLlinx B
OCHOBaHWW nauLleBCKOM TONWWM No3oHe—
Hbanocckorn—kennosenckon cekseHuumn (RP-—
1d).

B rpyboobnomouHbix 6asanbHbIX Cnoax
navnLeBCKOM TONLWM, MO AaHHbIM MUHepa-—
NOrMYEecKoro “ WMMEPCUOHHOro aHanuaa
(onpemenenna J1.B. VipannHon, ®.X. Lllan—
XeTAMHOBA), YCTaHOBMEHbl MMPOM, XPOM—
Aavoricua, rpoccynap, anbMaHavH, LWNVMHENn—
Obl, WNbMeHUT (Hepas3OoeneHHbln C MUKPO—
WNbMEHUTOM), ONWBWH, NEPOBCKUT, Myacca—
HAT, UWMPKOH, pyTwUn, newnkokceH, cepebpo,
30M0TO, Mefdb, KMHoBapb. Bce ykasaHHble
MWHepanbl MpUCYTCTBYKOT B KuMbepnutax
(XapbkuB, 1978), ogHako ux MHOMKATOPHOE
3HaYeHWe npu MNouckax KOPEHHbIX W pOC—
CbIMHbIX MECTOPOXAEHUN anmvasosB pasnuy-—
Ho. HambonbLuyo cBA3b C anmasamu ume-—
eT nupon. Xpomauoncua, rpoccynsp, anb—
MaHOVH, LUNUHenuabl, ONWUBWH, MNEePOBCKUT,
MyacCaHuUT — KpoMe KuMBepnuToB, ABNAIOT—
CA pacnpoCTPaHeHHbIMW aKLeCCOpPHbIMMN
MUHepanamu 6onbLuon rpynnbl MarmaTu—
4Yeckux n meTamopumyecknx nNopod, NoaTo—
MYy KaxAblh U3 HUX B OTOENbHOCTU He SB—
nAeTcs nokasaTenemM anmMa3oHOCHOCTW, a B
KOMMMeKce Apyr C [ApyroM wu, B MepBy
oyepefdb, C MNWPOMNOM MOBbILLIAIT 3HAYN—
MOCTb aHomanuin. [1loaTomy BCe OHM BKMNHO—
YyeHbl B rpynny MWHEpPanoB—CMyTHWUKOB an-—
Masa. PyTun, newkokceH, UMPKOH, KUHO—
Bapb, 30M0TO, Ccepebpo WHAMKATOPHOrO
3HaYEeHNA He MMEeT, HO TakXe COMyTCTBYy—
0T MUHepanam kKumbepnuToBowm accouma-—
unn. MNMpoaykTMBHOCTL BasanbHbIX MecYaHbIX
cnoeB baTta Ha CeBepO—BOCTOKE YNbSHOBC—
ko—CapaTtosckoro nporvba obocHoBaHa
cnegyowimmm  caktopamu. OHW  gBnATCS
npubpexHo—MopckumMm  obBpasoBaHUaMU,

KOTOpble 06bI4YHO XapakKTepunayrnTcAa NpoTda—
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XEHHbIMM poccbingmn. MowHoCTb 1 NUMTo—
NOrMYECKNI COCTaB OTNOXEHUN BblOepXa-—
Hbl MO MpOCTMpaHuio. AnNnOBUIA COBPEMEH—
HbIX BOLOOTOKOB, [OPEHUPYIOLLUMX OTOXEHUSA
B6aTckoro gpyca, Mo4YTM MOBCEMECTHO CO—
oepxaT MwuHepanbi—CNyTHUKKM anvasa. Ha
yyacTkax, roe batckme OTNOXEeHWa 3anera—
0T Ha rnybuHe M He pa3mblBalOTCHA, LUAN—
XOMOTOKWN B COBPEMEHHOM aniBUN HE yC—
TaHOBMEHbI.

PoccbeinenpoasneHus, npegnonaraemMbie B
paccMaTpMBaeMblX  OTINOXEHUAX, MOryT
NpencTaBnsaTb  MNPaKTUYECKUA  MHTEepec
TOMbKO Ha yyacTkax Hernybokoro 3sanera-—
Hua 6ata. C 3TOM TOYKM 3pEHUs tro—3a-—
nan TaTapctaHa €BNAeTCHA  YHUKaNbHOM
Tepputopuen, T.K. 6aTckue cnom 30echb
NMET LLUWPOKME MnoLlann NpUnoBeEPXHOCT—
Horo 3aneranvs. K tory v 3anagy OHW Mo-—
rPY>XalTCs Ha HEeOOCTYNHYK [ONA peHTa—
BenbHOro 0CBOEHUSA TNYyBUHY.

Bbicokas nepcnekTMBHOCTb  BaTCKMX
NeckoB Ha BbISBNEHWE B HWUX POCCbINen TU—
TaH-UMPKOHMEBLIX MWHEPANoB MOATBEPX—
feHa pasBefdaHHbIM B Huxeropoackon 06—
nactn JlyKOSHOBCKMM TUTaH—XPOM—LIMPKO—
HMEBbIM MECTOPOXAEHVEM, MPUYPOYEHHBLIM
K 6asanbHbiM CrnosiM NyKOAHOBCKOW CBUTbI
cpenHero—BepxHero 6aTa. VIcTouHUKOM
CHOCa, BEpPOSiTHEE BCEro, fABWAWCb Marma—
Tnyeckme nopodbl [opopeuko—KoBepHUMHC—
KOW CTPYKTYpPbI.

MmMuHbl gna nponsBoacTBa
CBeT/I0OKpaLleHHOW KepaMUKu

BepxHeknmepuaoxckas—cpenoHeBomKckas
yacTb OKCCDOPACKOM—BOMKCKON CEKBEHUUN
(RP—-2J) npeacrtaBneHa ravHamMu, npurog—
HbIMW ANA MNPOW3BOACTBA CBETNOOKPaLUeH—
Hom Kkepamukn. CBETNOXIyLUMECS T[NUHbI
BbiABNEHbl NabopaTopHbIMKM K TEXHONOrn-—
yeckumun wmcnbitannamm (ATCUL LUHNNre—
ofHepya) B HOBMKOBCKOW W TpPa30BCKOW
Tofwax Ha ceBepO—BOCTOKE YNbAHOBCKO—
CapaToBckoro npormba. CpepgHss MoLl—
HOCTb MPOOYKTMBHOM TOMLWM coOcTaBnsaeT



okono 50 m.

CBeTnoXryLimecs rmuHbl NpuHagnexaTt K
OOHOMY KAOMWHWUT — CMELLaHHOCNONHOMY
(MOHTMOPUANOHNUT-TUAPOCNOANCTOMY] MUHE—
panbHomy Tuny. B cocTaBe rMuH HaxoamTcs
buomopcHoe wn3BECTKOBOE BeLlecTBo (oo
8-10%) n noBbILLEHHOE COOepXaHUe Kpem-—
Hesema (oo 37-38%]), B Tom unucne amopd—
Hom onan—-kpuctobanutoBon dasbl (oo 1,2-
1,5%). MuHbI MMeT xopolive opMOBOY—
Hble CcBOWCTBa, OOYCNOBNEHHbIE BbICOKUM
codep>XaHMeM MOHTMOPUNIOHUTOBOINO KOM—
noHeHTa (oo 26-33%). lNonyueHuto ceeTnomn
Kepamukn BnaronpuaTcTBYOT 0Nan—KpUCTO—
B6annToBaa COCTaBMAOLLASA.

OpgHom ©3  BaXHENWMUX XapakTepUCTUK
CBETNOXIYLLMXCA IMUH SBNAEeTCA copepxXxa-—
Hne CaCO;. Mo pesynbTatam npoBeAeHHbIX
nccneposaHnn  (MeTognueckoe pykoBoac—
TB0..., 1999), 0HO He QOMKHO BbITb MeHbLLE
15 n 6onbwe 30% (15-26%). MNpu obxun-
re oo 10500 KkKMMepUOX—BOMXCKUX TIINH,
NMEKLLUNX UMEHHO TakMe CoAep>XaHus Kanb—
unTa, NPOMCXOOMT (OPMUPOBAHWE W3 WUC—
X0OHbIX MUHepanbHbIXx komnoHeHToB Ca—co-—
Aep>XXaLlnMX CUMMKaTHbIX WU antoMOCUIMKaTHbIX
MWHEepanoB rpynn BONAacToOHWTa U Menunu—
Ta. YCTaHOBNEHO, 4TO paccmaTpuBaemble
FMWHbI B LENOM COOTBETCTBYOT TpeboBaHW—
am OCT 6241-91 Kk KanbUMT—MOHTMOPUI—
NOHUT—UNNNTOBBLIM  (M3BECTKOBO—MONUMUHE—
panbHbIM) FAVHaM.

Hanbonee pneTtanbHO M3y4eHbl TEXHONOrN—
Yyeckme CBOMNCTBA BEPXHEKUMEPUOXCKUX
rmvH B TeTrLICcKOM panoHe TaTapcTaHa, rge
cneunanuctamun LHVIVIreonHepyn BbiSBReHo
MakcnmMKoBCKOE MECTOPOXOEHME CBETNO—
Xrywmxca rauvH.  LLinpokne noBepxHOCTHbIE
BbIXOObl MOTEHUMaNbHO CBETNOXIYLLMXCS
FMWH Ha toro—3anapge TatapcTaHa npy Mu—
HMManbHOM BCKpblle 6GnaronpuaTcTBYOT
NPOBELAEHNIO MOUCKOBbLIX M OLIEHOYHbIX paboT
Ha 3TOT EOVMHCTBEHHbI BUA CBETNOXIyLLEe—
rocs Kepamnyeckoro Cbipbsi B pervioHe.

[NepcnekTvBbl BbIABNEHMS MECTOpOXAe—
HAM N NPOABNEHUN  KMMEPWUOX—BOMXCKNX
CBETNOXIYLLUMXCA TMUH MMeKTca B YyBalumu
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(Mano—bukwnxmHckun y4vacTtok), Mopgosuu,
Huxeroponckon obnactn (CenaTopoB 1 Op.,
1995, 2003) u ppyrux pervoHax, rae Ho-—
BMKOBCKaa W Tpas3oBckasa TOMWM WUMEeT
LUIMPOKME Mnowiagn npUnoBEPXHOCTHOIO 3a—
neraHus.

MDoccopunThbl

MecTopoxaeHua n npoasneHna docdo—
pUTOB LUMPOKO PpacrnpocTpaHeHbl B Me30—
30MCKMX OTNOXEHUAX U MPUYpPOYEHbl K pas—
NNYHbIM  CTpaTUrpacnuyecknm UnHTepBanam
pa3pesa. [poMbILLNEHHYO 3HAYMMOCTb UMe—
eT TONbKO MPOAYKTMBHbLIA FOPU30HT, BEH—
yarowmn cekseHumio RP-2J. OH npenctas—
neH rnaykoHWT—KBapLUEBbIMW Meckamu, nec—
yaHukamn 1 ocopnToBbLIMKM KOHIMoOMepa-—
Tamu. Ha BPI1 B cocTtaB npooyKTMBHOIO ro—
pU30HTa MOryT BXOAUTb HECKOMNbKO CTpaTu—
rpadmyecknx nogpasgeneHun (CBuT, TonLL),
B TOM uucne 6eppuacckme n BanaHXMHCKUE
CBUTbI HWXHero mena. Kaxpaa n3 cBuT AB—
naeTca docdoputcooepxallen, Ho npo-—
MbILLNIEHHAs 3HAYMMOCTb MNOABNAETCA NULLb
Ha nokanbHbIX y4acTkax, rge OT pa3MblBa
COXpaHWNoCb MakcumanbHoe 4ucno ¢ocgo—
puTcodepxalumx ctpaToHoB. K atomy ropu-—
30HTYy docmMenuopaHToB B TaTapcTaHe
npuypoyeHbl CroHOwKoBCcKoe, BoxokumHcKoe,
BeccoHoBckoe MecToOpoXAeHWs M MHOro—
yncneHHole npossneHnsd. B Kuposckon 06—
nactu nasectHo BepxHekamckoe mMecTopox-—
neHve (CenatopoB u gp., 1997), B Ynba-
HoBckon — MapbeBckoe, Bacunbesckoe, [o—
poauLleHckoe, VYHpooposckoe, CpepgHe—An-—
rawckoe (CenatopoB wn gp., 2002); B Hu-
xeropoackon — PbibknHcko—ABpamoBckas
nepcnekTtnBHaa nnowanb (CeHaTtopoB u Aap.,
2003); B Camapckon — Kawnwupckoe, bat—
pakckoe n 0buwe—CoipToBckoe (CeHaTopoB U1
op., 1996).
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LIMKAO- U CEKBEHCCTPATUTPA®MSA CPEAHE-BEPXHEIOPCKMX

OTAOXEHUI BOCTOKA PYCCKO¥ TAUTBI

3aknwyeHue

1. Ons aHanu3a 4acTHbIX M CBOAHbIX XPOHOCTpPaTUrpacuMyeckn pacyieHEeHHbIX pa3pes30B
NPMMEHEHO 3BCTaATMYECKOE U TeKTOHO—3BCTaTMYeCKOe BPEMEHHOEe MOAENMpoBaHWe, UTOrom
KOTOpPOro fBUNOCb MOCTPOEHME PErnoHanbHbIX KPUBLIX 3BCTATUYECKUX W 3NenporeHnYecKumx
konebaHun. Obe mopgenu NpUMeEHUMbl AN UHTEpPNpeTauun NUTONorMM pas3pesoB 3MUKOHTU-
HeHTanbHbIX HaccerHoB C MNpeVMyLLecTBEHHO CK/IOHOBbIM XapakTepOM 0CafKOHaKOoMNeHus.
BpemeHHass TOUHOCTb MOCTPOEHWU OrpaHMYMBaETCA BO3MOXHOCTAMW NpuMeHeHus Buoctpa-—
TUrpadnyeckoro mMeToaa Mpu BbIMOHEHMM BO3PacCTHbIX OATUPOBOK CBUT W TOMLL,.

2. lNpyMEeHeHHbIn METOLONOrMYEecKMn noaxon YYUTbIBAET NULLb BaxHenwme dakTopsbl,
BO3[ENCTBOBaBLUME Ha (DOPMUPOBaHWE OCagka — 3BCTATMYECKMA W 3MNeiporeHnyYeckuin, 4to
Nno3BOMAeT paccMaTpvBaTb MPEACTaBNEHHYKH XpOHOCTpaTUrpadMyeckytd cxemy W Mopenu
TONbKO B KA4YecTBE reHepann3oBaHHbIX, T.e. MOAnexalunx AanbHenLLIeMy HaCbILLEHU0 Taku—
MU hakTopaMu, Kak KOHCeOMMEHTauuMoHHOe npornbaHue, BNUAHWE TEUYEeHWUN, HEepPOBHOCTEN
penbedpa, knumata 1 ap.

3. 3HauMMOoCTb MPUBEOEHHbIX MOCTPOEHUA COCTOUT B TOM, YTO OHW MO3BOMASAKT BbIMNON—
HWTb CeKBEHTMpPOBaHWe cBOAOHOro paspesa BPI1. BaxHenwum anemeHTom 3aTonm npoueny—
pbl fiBMNacb PEKOHCTPYKUMSA 3BCTATUYECKUX WU 3MNenporeHnYeckmnx cobbiTuin, paHXupoBaHue
KOTOPbIX MO3BONWNO BbIOENUTb KakK KPyMnHble cekBeHUMOoHHble umknbl (RP-1J n RP-2J), Tak
N 3anemMeHTapHble CUCTEeMHble TpakTbl. [1lo pesynbTatam cekBeHCCTpaTurpadMyeckoro aHa-—
Nnn3a yCTaHOBMEHbl OCHOBHbIE YEPTbl 3BONIOUMN CPeOHEe—TO030HEePCKOro 3nNUKOHTUHEHTanb—
Horo b6accenHa Ha BPTI.

Ewle pa3 nokasaHo, 4TO cekBeHccTpaturpadMyeckun noaxon SBASeTCA He ToNbKO YHU—
BepcanbHOM MeToOMKOM BHYTpubBaccenHOBOW KOppenduuy paspes3os, HO U MOXeT BbITb yc—
neLwHo peann3oBaH MpY BbIBNEHUN 3aKOHOMEPHOCTEN pa3MELLIEHMS U floKanusauuu TBep—
ObIX MOME3HbIX UCKOMaeMbIX.
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Cyclic and sequence stratigraphy of
Middle—Upper Jurassic deposits in the east
of the Russian plate.

S.0.Zorina

There have been considered results of the approbation of the eustatic and tectonic—
eustatic generalized models developed by the author on the base of the study of the mid-
dle and the upper Jurassic deposits in the east of the Russian plate. The models are appli—
cable for the facial analysis of sections of epicontinental basins of mainly slope—like cha—
racter of sedimentation. There have been illustrated possible variants of lithological struc—
ture of the sections depending on the rate of the eustatic oscillations, intensity and direc—
tion of epeirogenic movements.

The author demonstrated that the sections of the middle—upper Jurassic in the east of
the Russian plate resulted from the joint action of global eustacy and regional epeirogeny.
As a result of the superimposition of the global eustatic curve (Haq and Al-Gahtani, 2005]
on the chronostratigraphic scheme of the middle-upper Jurassic in the east of the plat—
form, it turned out that the regional epeirogeny, promoting significant Tshadingy of the influ—
ence of the global eustacy, played a decisive role in the Jurassic history of the investiga—
ted part of the basin. There have been constructed regional curves of the epeirogenic and
eustatic oscillations. The epeirogenic curve demonstrates the contribution of vertical tec—
tonic movements into the joint eustatic—epeirogenic result shown in the form of the regio—
nal eustatic curve.

The latter has been constructed on the base of analysis of the change of the spatial-
time distribution of suites and series and on the base of the ranging of the identified trans—
gressive surfaces.

There have been identified the eustatic cycles of a different range — from the elemen—
tary (system tracts] cycles to the regional ones. In the range of the largest chronostra—
tones there have been identified 2 sequences: the late Bajocian—Callovian (RP-IJ] and the
Oxfordian—Volgian (RP-2J), reflecting the most important stages of the Jurassic history of
evolution of the east of the Russian plate. There have been considered eustatic—epeirogenic
peculiarities of the formation of suites and series since the beginning of the late Bajocian
till the end of the Volgian age in the interval 169,4-142,4 min years.

The author demonstrated that the sequenting of the chronostratigraphically dissected
generalized section of the investigated territory allows to lay the scientific foundation under
the prediction of a wide range of hard economic minerals.

Key words: eustacy, epeirogeny, simulation, chronostratigraphy, Jurassic, sequences,
hard economic minerals.
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Rus plitasinin sarqinin orta-iistyura c¢okiintiilorinin
tsiklo-sekvens stratiqrafiyasi

S.0.Zorina

Moqalads Rus plitasinin sorqinin orta-iistyura ¢okiintiilorinin timsalinda miiallif tarafindon islonmis
evstatik vo tektono-evstatik iimumilasdirilmis modellorin aprobasiyast verilmigdir. Modellor asason
yamac xarakterli ¢okiintiitoplanmaya malik epikontinental hovzolorin kasilislorinin fasial analizi iigiin
totbiq edil> bilor. Evstatik dayisikliklorin siiratindsn, epeyrogenik horakatlorin intensivliyindon vo
istigamatindan asili olaraq koasilislorin litoloji quruluslarimin miimkiin variantlart géstarilmisdir.
Gostorilmigdir ki, Rus plitasinin sorqinin orta-iistyura kasilislori qlobal evstaziya va regional
epeyrogeniyanin birgs foaliyyatinin naticasini ifads edirlor. Qlobal evstatik syrini (Haq and Al-Qahtani,
2005 ) platformamn sorqinin orta-iist yura xronostratigrafik sxeminin tistiino qoyduqgda malum olmusdur
ki, hovzonin nozordan kecirilon hissasinin yura tarixinds halledici rolu regional epeyrogeniya oynamusdir.
Epeyrogenik vo evstatik ehtizazlarin ayrilori qurulmusdur. Epeyrogenik ayri saquli tektonik harakatlorin
regional evstatik ayri soklinds taqdim edilmis miistarak epeyrogenik-evstatik naticada rolunu gostorir.
Miixtalif ranql (elementardan regionala qador (sistem traktlart) )ayrilmisdir. On iri stratonlar ranginda
2 sekvensiya ayrilmusdir. gecbayos-kellovey (RP-1J) va oksford-volj (RP-2J). Bunlar Rus plitasinin
sorqinin yura inkisaf tarixinin on miihiim morhalalorini oks etdirirlor. Gec bayosun baglangicindan volj
asrinin sonuna qador, 169.4-142.4 min il ovvolki intervalda, lay dastolori vo qatlarin formalasmasinin
evstatik-epeyrogenik xiisusiyyatlori nozordon kecirilmisdir. Todgqiq edilon srazinin xronostratiqrafik
boliinmiis timumi kosilisinin sekventlora ayrilmast bork faydali qazintilarin genis spektrinin
prognozlasdirilmasimn elmi asaslandirilmasma imkan yaradir.
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GOVERNMENT’S ATMOSPHERIC
TRUST RESPONSIBILITY

The world’s climate is currently facing a catastrophic threat caused by out of
control carbon emissions. To address this ‘imminent peril¥in an effective man—
ner, governments across the world must be held accountable to ensure the
global community’s safety into the future. In face of climate urgency, scientists
and policymakers must ensure that scientific conclusions form the structure for
policy responses on an international level. This paper develops a four—part
framework to create a governmental obligation to respond to climate change
and hold leaders accountable.

First, governments must implement the ‘climate imperativey defined by the
world’s leading climate scientists limiting further heating to 1°C. Second, go—
vernment is held to a ‘“trust obligationy to protect the atmosphere on behalf of
citizen beneficiaries. Third, we can measure this duty of protection with a “cli-
mate prescription:Y (1] cap emissions by 2010; (2] reduce by 4% each year
thereafter; and (3] ultimately reduce to 80% below 2000 levels by 2050. Fourth,
this fiduciary obligation and duty not to waste our atmospheric asset means that
every level of government is accountable for its share of greenhouse gas reduc—
tion because the existence of “orphan sharesY will defeat all other collective
action. In conclusion, this structure can be used by industrialized governments
of the world to define their carbon obligation.

KEY WORDS: climate change, nature’s trust, global warming, carbon math
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1515 Agate St.
GOVERNMENT’S Eugene, OR 97403-1221

mwood@law.uoregon.edu

RESPONSIBILITY TO ACT

In June 2007 leading climate scientists

entist, Jim Hansen, our continued carbon

issued a report concluding that the Earth is
in “imminent perilY (Hansen et al, 2007).
This report warns that climate heating will
impose catastrophic conditions on genera—
tions to come. Climate heating threatens to
destroy major planetary fixtures, including
the polar ice sheets, Greenland, coral reefs,
and the Amazon forest. It will bring floods,
hurricanes, heat waves, fires, diseases, crop
losses, food shortages, droughts, and trig—
ger the kind of mass extinction that has not
occurred on Earth for 55 million years. It
will force massive human refugee migra—
tions and pose a threat to world security.
In the words of NASA's leading climate sci—
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pollution will cause a “transformed planety
(Hansen, 2006).

We face a problem that is unpreceden-—
ted in terms of its consequences; a prob-—
lem that is caused by virtually everyone on
Earth; a problem that so far has been
ignored by most governmental officials; a
problem that requires us to overhaul our
sectors and lifestyles to solve; and a prob-—
lem that requires us to act before nature
passes a critical tipping point looming right
in front of us.

And yet, we have the human imagination,
the resources, the legal tools, and the
bureaucracy to tackle this challenge. We
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can change this disastrous course, and we
can do so without inflicting pain or misery
on the global community. However, this is
clearly a task for government. Individuals
can make changes to reduce their carbon
footprint. Those efforts are very important,
but at the same time, individual reductions
are quickly nullified by the carbon emissions
of others. The global society is nowhere
near decarbonizing.

This is exactly why we have government
— to address threats to society and orga—
nize a response commensurate with the
scale of the problem. All of a nation's re—
gulatory authority and public funds are
locked up in agencies. Yet, in the United
States, a nation which produces 30% of the
world’'s greenhouse gas emissions, most
parts of government are ignoring climate
crisis. Worse, agencies within the United
States are driving the country toward out of
control greenhouse gas emissions. County
commissioners are approving trophy home
subdivisions and destination resorts. State
environmental agencies are approving air
permits. The Forest Service is approving
timber sales. The U.S. Environmental
Protection Agency just approved another
coal-fired plant and issued rules to expand
mountaintop coal mining.

The heart of the problem is this:
Americans have lost their sense of govern—
ment obligation. Without this sense of obli—
gation, there is no way to impel government
to act in the short window of time remain—
ing. The confusion over government’s obliga—
tion to solve climate crisis is not unique to
Americans. Citizens across the world are
trying to hold their governments responsible
for reducing carbon. They are in need of a
conceptual framework of obligation to hold
government accountable. A framework
known as the “public trustVY provides ancient
principles that are compelling to this crisis
and can potentially be used by citizens in
nations across Earth. There are four prin—
ciples to this framework.
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METHODICS:
A FRAMEWORK TO ADDRESS

CLIMATE CHANGE
A. Carbon Math—
The Scientific Imperative:

The first principle is that the laws of nature,
not politics, must guide government action.
One of those laws is the tipping point. The
massive pollution Humanity has already
pumped into our atmosphere has caused
heating that is triggering what scientists call
“positive feedbacksYin nature. For example, the
heating already underway is melting the polar
ice caps. When ice melts, it causes further
heating because water absorbs heat and ice
deflects heat. Therefore, melting begets more
melting. This and many other positive feed-
backs are capable of unraveling the planet's
climate system despite any subsequent carbon
reductions achieved by humanity. A recent
leading scientific report states, “Earth [is] pe—
rilously close to dramatic climate change that
could run out of our control..Y (Hansen et al,
1925)

Scientists have used climate modeling to
present us with a path that they believe can
stave off the worst of climate change. We
have to cap further temperature increases at
1°C more (or 2°C above pre—Industrial ave-
rage). Exceeding one degree more would make
it warmer on Earth than it has been for half
a million years, and, in the words of U.S. NASA
scientist Jim Hansen, “many things could
become unstoppableV (Hansen, 2006). We can
think of this as the “climate imperativeY to not
go beyond an additional 1°C. To do that, we
have to keep the atmospheric concentration of
carbon dioxide below 450 parts per million
(ppm) (Hansen et al, 1937).

While climate crisis is often presented as a
political issue, we must realize that the laws of
nature are formulated by the laws of physics,
chemistry, and biology, rather than through any
political process. The climate imperative is
really a matter of carbon math. There is an
old Italian saying, “Arithmetic is not opinion.Y

Various nations, and states within nations,
have proposed or enacted measures to reduce
carbon. These measures are very important
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because they start the world down a different
path. However, we should also be mindful that
these actions will be futile if they do not add
up according to the requisite carbon math.
Thus, the first principle for climate crisis is
that political solutions — no matter what nation
they arise in C must be measured against
nature’s climate imperative, which is the
supreme law of this land on this planet.
Ignoring this law subjects all of Humanity to
climate punishment for untold generations to
come.

B. Government’s Trust
Obligation:

The second principle is that government is
the trustee of our natural assets, including
water, wildlife, and air. A trust is a fundamen-—
tal type of ownership whereby one manages
property for the benefit of another, similar to
someone managing a college account for her
niece. We, along with future generations, are
the beneficiaries of this natural endowment.
Citizens of the Earth all hold a common
property interest in Nature's Trust, and we
need that trust to be productive in order to
sustain human survival and promote human
welfare. Our imperiled atmosphere is one of
the most crucial assets in our trust.

With every trust, there is a core duty of
protection. The trustee must defend the trust
against injury. When we call upon our govern—
ments to safeguard our atmosphere, we are
invoking principles that are engrained in sove-
reignty itself. In other words, they apply to all
governments as a duty inherent in the insti—
tution of government — whether we are talk—
ing about the United States, the Phillipines,
India, Russia, or conceivably any other nation.
These trust principles have been said to “exist
from the inception of humankindY (Oposa,
Factoran, 1993). Our government trustees do
not have discretion to allow irrevocable da-
mage to the trust. As the United States
Supreme Court said in 1892: “The state can
no more abdicate its trust over property in
which the whole people are interested ... than
it can abdicate its police powers in the admi—
nistration of government..V (Cent, 1892)

The United Nations Framework Convention
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on Climate Change (UNFCCC) was signed in
1992 and has 190 nation signatories, includ—
ing the United States. It was designed to set
forth a framework within which nations of the
world would cooperate to reduce greenhouse
gas emissions that posed a threat to natural
ecosystems and humankind (UNFCCC). The
UNFCC embraces the trust principle as its
overriding beacon of governmental responsibi—
lity, calling upon nations to “protect the cli—
mate system for the benefit of present and
future generations of humankind.Y

This government's trust obligation is so
basic that it also reaches across economic
and moral realms. The Nature’'s Trust principle
finds tremendous synergy with “natural capi—
talism,Y a fundamental rethinking in economics
that requires businesses to build profits by
using the Earth’'s interest, not its capital
(Hawken et al, 2000, Barnes, 2006).
Principles of natural capitalism harmonize with
government's timeless duty to protect the
assets in our common trust. Renewable ener—
gy is an example of a natural capitalism
approach. And in moral terms, Nature's Trust
characterizes the natural assets as part of
the endowment that future generations are
entitled to inherit just as we inherited Iit.
Failure to protect natural inheritance amounts
to generational theft.

But in recent decades, citizens world—wide
have lost their focus on government's obliga—
tion, as trustee, to protect crucial resources.
In the United States, this is largely a failure of
environmental law. American statutes allow
government to give out permits to destroy
natural resources. Due to these permit sys—
tems, society has lapsed into assuming that
government must have nearly unbridled dis—
cretion to allow destruction of our natural
assets.

The U.S. federal government uses this dis—
cretion to justify complete inaction in the face
of climate crisis. Protecting the atmosphere is
characterized by President Bush as a political
choice. The U.S. Environmental Protection
Agency (EPA), which is the one agency
charged by Congress to protect the air and
atmosphere, claims that it has discretion to
permit pollution created by the oil, gas, coal,
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and automobile industries — even though this
legalized pollution will destroy the climate sta-
bility that has supported human civilization for
12,000 years.

This claim is as baseless as if our home
were on fire, there were twenty fire trucks in
the driveway with hoses drawn, and the fire
chief claimed discretion to sit idle and watch
our house burn.

This discretion obviously invites undue poli—
tical influence. In the United States and per—
haps nations throughout the world, govern—
ment discretion is to industry what honey is to
bears. Industries seek to use it to further their
own profit making ends at the destruction of
the people’s trust. In the United States, this
discretion has born corrupt decisions. For
example, the former chief of staff of the White
House Council on Environmental Quality, who
was a former climate lobbyist with the
American Petroleum Institute, used his position
to edit government climate reports to empha—
size doubts about climate change. Shortly after
he did that, he joined Exxon. Throughout the
federal government, agency scientists have
found their conclusions watered down by poli—
tical appointees, and they have been
suppressed in speaking to the media about the
urgency of climate change. Recently the EPA
unions representing agency scientists and
more than 10,000 staff, announced that they
are breaking negotiating relationships with EPA
Administrator Steve Johnson on the basis that
he has misused his position to suppress truth
and compromise agency scientific integrity.

The danger is this: citizens worldwide have
referred climate to the political playing field.
There is no umpire on this field. There's just
discretion. Citizens have to lobby government
for their own survival. But when we portray
nature as a trust rather than an ill-defined
commons, we vest citizens worldwide with
expectations of enduring property rights to a
defined, bounded asset. Citizens begin thinking,
“That's my air, even if | share it with others
around the worldY Pollution of that air
becomes an infringement on national property.
Government is obligated to defend that trust
property. Only by looking at government's obli—
gation in this way can we hope to engage all
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levels of government in climate defense as the
supreme national priority in every nation on
Earth.

C. Climate Prescription:

The third principle builds on the second.
Trustees have specific fiduciary obligations that
serve as measures of performance. If you have
money in a retirement or pension account and
a bank is your trustee, you would not give the
bank authority to give away your money or
damage your account. The trustee would have
to guard your assets and defend them against
injury. You certainly would not give the trustee
unfettered discretion with respect to the
assets you rely on for survival. The trustee has
to measure up to a fiduciary standard of care.

The Union of Concerned Scientists (United
States) has issued a report that distills the
extensive body of climate science into a clear
prescription to avoid dangerous levels of
atmospheric greenhouse gas buildup (Union of
Concerned Scientists, 2007). This report is a
major breakthrough because now governmen-—
tal officials can readily translate climate sci-
ence into terms that they can implement on
the ground. By clarifying what we must do as
a matter of science, this report paves the way
for action. Filling this prescription becomes the
fiduciary standard of care for protecting the
atmosphere.

There are three things the industrialized
nations including the United States must do:
(1) arrest the increase of rising emissions by
2010; (2) reduce greenhouse gas emissions
by 4% each year thereafter; and (3] ultimate—
ly bring emissions down to 80% below 2000
levels by 2050. This is a clear, quantitative
prescription for action to return our planet to
climate equilibrium.

Citizens, the beneficiaries of this
atmospheric trust, can now evaluate their go—
vernment’s climate policy in real terms. Carbon
accountants can do the carbon math and cal-
culate compliance with these targets on each
jurisdictional level. In addition, citizens could
enforce this fiduciary duty in the courts
through atmospheric trust litigation (VWood,
2008). Courts should be engaged to ensure
that government does not bankrupt the trust
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and impair the productivity of the atmosphere
so that it can no longer sustain human civi—
lization. There ought to be a remedy to ensure
against such extraordinary disregard of fiduci—

ary duty.
D. Inexcusability of Orphan Shares:

The fourth principle is that the sovereign
nations of Earth share the atmosphere as
their common property. They are sovereign
co—tenant trustees of the atmosphere, all
bound by the same duties. Property law has
always imposed a responsibility on co—tenants
to not degrade or waste the common asset.

This mandate can be applied to every
nation of the world and create a framework
for carbon responsibility. If each industrialized
nation carries out its fiduciary obligation to
meet the carbon prescription set by scientists
— that is, each nation arrests the growth of
emissions by 2010, reduces 4% a year after
that, and gets to 80% below 2000 levels by
2050 - then the planet as a whole will comp—
ly (assuming that developing nations uphold
their duty to not waste the asset). You can
imagine the industrialized world's planetary
carbon load as one big pie. Even though
industrialized nations come in different sizes, if
each reduces carbon proportionately by the
same amount, the carbon pie as a whole will
reduce by that amount. But the contrary is
also true: if even one major industrialized
nation does not accept its share of carbon
reduction, does not reduce its slice of the pie,
it will sink all other planetary efforts. The car—
bon pie wil not shrink by the necessary
amount.

This principle governs other, more familiar,
environmental contexts. In hazardous waste
cleanups, we talk about orphan shares. If
twenty different companies contribute waste
to a toxic dump, all twenty are liable for the
cleanup costs. If one company has gone
bankrupt, it leaves an orphan share that the
others must pick up to clean the site.

In the hazardous waste context, orphan
shares are not as much as a problem
because the solvent companies can pick them
up simply by paying out more money than
their share for the cleanup. But this does not
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work with carbon. No other industrialized
nation is positioned, much less obligated, to
adopt an orphan share left by a deadbeat
sovereign, especially a share as large as the
United States — 30%. Any nation that refuses
to address its planetary share of responsibi—
lity consigns all other nations on Earth to di—
saster.

This fourth principle means that, as co-
tenant trustees of the atmosphere, all nations
must carry out their share of carbon reduc-
tion as set forth in the prescription that sci—
entists have provided. Scaling down to another
level, this also means that all states, and all
cities and counties within such states, must
carry their burden. Recall, the carbon math
must all add up, and it will if each sovereign
entity — whether it is the federal government,
a state, or a city — carries out its inherent
fiduciary duty to implement the carbon pre—
scription for its jurisdiction. Orphan shares
must be inexcusable.

To reiterate the framework: First, to
achieve climate equilibrium we must follow the
scientific imperative limiting further heating to
1°C. Second, all governments have a trust
obligation to protect the atmosphere on behalf
of their citizen beneficiaries, present and
future generations. Third, this duty of protec—
tion is measured by a standard of prudence
for industrialized nations which has now been
quantified by climate scientists: (1) arrest the
growth of emissions by 2010; (2) reduce by
4% each year thereafter; and (3) ultimately
reduce to 80% below 2000 levels by 2050.
Fourth, this fiduciary obligation and duty not to
waste the asset means that every level of
government is accountable for its share of
greenhouse gas reduction, a necessary result
in order to tackle climate crisis because any
significant orphan share will defeat all other
collective action.

DISCUSSION:

ARRESTING THE GROWTH
OF EMISSIONS WITHIN
TWO YEARS

Rarely does action come before vision.
We must visualize what it is going to take
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to achieve the first part of the prescription:
arrest the growth of emissions in two years.
That is a very short time frame. Yet, the
hopeful aspect is that much of the industri—
alized world has been built upon waste that
can be cut without compromising our basic
needs. The world does not have to eliminate
all carbon by 2010; it simply has to arrest
the growth of emissions. But given that our
emissions are rising at a rate of 3% per
year, capping them is a daunting challenge
for any country.

Every country has the legal tools available
to arrest the growth in emissions. For exam—
ple, in some nations, a carbon tax is a swift,
effective way to achieve dramatic emissions
reductions, and most commentators agree
that a tax could be made equitable.
Government could also use rolling moratoria
to stop many new sources of greenhouse
gas emissions. A moratorium is a versatile
legal measure, and it buys time. One could
envision moratoria against new coal-fired
plants, certain types of air permits, commer—
cial logging, airport expansions, road expan-—
sions, farmland development, and other
activities. Nearly all of these types of mora-
toria have been used on various scales in
various places. Of course, government also
has the ability to switch subsidies from fos—
sil fuels and coal to renewable energy, invest
in mass transit, use tax incentives to
encourage green initiatives, develop cap and
trade programs, and undertake a nearly infi—
nite number of other policies. Unfortunately,
all of these measures take time to design
and implement. We no longer have the lu-
xury of time. Governmental leaders must act
expeditiously and decisively to stabilize the
situation.

Officials in many countries oppose such

CTPATUTPA®USA U CEAUMEHTOAOTUSA HE®TETA3OHOCHBIX BACCEAHOB

2008 Ne1

climate initiatives out of fear that their con—
stituents or citizens will resent measures
that cut into their lifestyles or make those
lifestyles more expensive to maintain. This is
exactly backward. We have to take action
now to preserve any semblance of the secu—
rity and predictability in life that we now take
for granted. The choice for any government
on Earth is disaster prevention or disaster
relief. Most rational people would choose
prevention. This is a chance for paliticians to
become true leaders, to explain clearly the
nature of the threat, and to connect in ci—-
tizens’ minds the need for short—term
investment and regulation in order to avoid
long—term calamity.

We must make the point to all citizens on
Earth that a wasteful life of convenience will
lock us into a future where there is little or
no convenience. There is no convenience in
11,000 Hondurans struck dead by Hurricane
Mitch. Or 35,000 Europeans left dead from
a killer heat wave in 2003. Or half a million
Californians and thousands of Greek citizens
evacuating their homes to escape raging
infernos in 2007.

Leaders across the world complain that it
will be costly to curb carbon, but the British
Government's Stern Review estimates that
climate disaster will cost up to 20% of our
GNP, while actions to reduce greenhouse
gas emissions would cost only 1% of our
GNP (Stern, 20086). If leaders are worried
about the voters' reaction to carbon mea-—
sures, they should expose the sheer folly of
delay in terms the voters can understand.
They need to start speaking truth to the cir—
cumstances we face. True leaders know how
to do that no matter what language they
speak.

CONCLUSION:
AVOIDING DISTRACTION AND PROMOTING PLANETARY
PATRIOTISM

To close, the question should not be whether we can transform society in time to thwart
global catastrophe. The question is, how can we immediately convince our governments to do
so? How can citizens of far flung nations bring forth courageous leaders in their own coun—

tries? C for there have been pitifully few so far.
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Our greatest enemy is distraction. Though every day of carbon pollution brings increased prob—
ability of harm, the attention of the vast majority of leaders and agency officials is still focused on
other issues. It is as if they, along with most of society, have been drugged by Business as Usual
to climate reality. As Jerome Ringo, President of the Apollo Alliance and an evacuee of Hurricane
Rita, says, “We have to put an end to the Category 5 denial of global warming..Y
(StopGlobal\Warning.org, 2007).

It is time for citizens of Earth to unite across borders and express a framework of obli—
gation that holds all governmental leaders accountable — one that is calibrated to the para-
meters scientists provide to achieve climate stability. As for the scientific community, it is
imperative to translate the scientific findings into clear prescriptions that leaders can under—
stand and implement on the ground, and that citizens can hold them accountable for.
Prescriptions expressed in terms of carbon reduction, such as those put forth in the Union
of Concerned Scientist's report, are the most useful for this crisis. Conclusions that simply set
forth planetary temperatures without any recommended carbon reduction have no substantial
impact in policy and legal forums.

The climate movement is gaining momentum across the world. Leaders across the planet
today face a higher calling than any other generation of leaders in our history. For they hold
office during a planetary emergency. Their decisions will reverberate through all of humanity
on Earth from this time forward. Their constituents are as much the unborn as the already
born.

By defining government’s basic obligation to protect the atmosphere in uniform terms ca—
librated to climate imperatives defined by scientists, the trust framework holds the potential
to unite all nations on Earth in a massive, urgent defense effort to secure the systems of life
on Earth for all generations to come. We stand at the dawn of planetary patriotism.
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MEPbI OTBETCTBEHHOCTU, NMPUHVMAEMBbIE
NMPABUTEJIbCTBOM B YPEIYJIMPOBAHUN ATMOC®EPHOWN
rPOBJIEMBI

M.K.Byn

B HacTosee Bpemsi 4e/noBEYECTBO CTOMKHYNOCb C rno0banbHbIMU KIMMaTu4eckumm
N3MEHEHVAMY, BbI3BaHHbIMY  OECKOHTPO/bHbIMY  Bblbpocamy  yrinekucrnoro rasa B
armocepepy. YuutbiBas 3Ty 0nacHOCTb, BCE rocyaapcTBa mupa 0693aHbl B3Tb Ha cebs
OTBETCTBEHHOCTbL 3a obecrie4yeHne b6e30rnacHOCTV MUPOBOro coobljecTsa B byayLuem.
CrankuBasice ¢ HacyLyHow npobnemon KnumaTta, y4YeHble W BeAyLUNEe MUPOBbIE MOANTUKN
AOMXKHbI  NpefocTaBuTb Hay4YyHoe 0b60cHOBaHWe And Cco3[aHvusi  CTPYKTypbl o
onepaTuBHOMY PearvpoBaHuW0 Ha 3TW [POUEecChl Ha MexXAyHapoaHoM ypoBHe. 3Ta
cTatbs paccmaTtpuBaeT  UMCCenoBaHWe, KOTOpPOe rpepnaraet BO3/0XWUTb OTBET—
CTBEHHOCTb Ha NpaBUTENbLCTBA 3@ W3MEHEHWEe Kaumarta U [pu3biBaeT K
OTBETCTBEHHOCTW 38 HapyLLeHWe MPUHATLIX UMW 0653a8TenbCTB.

lMpexpe Bcero, rocynapctBa AOMXHbI B35iTb Ha cebsi "OTBETCTBEHHOCTb MO 3aLUnTe
KnumaTta", BbIABUHYTbIE BEAYLUMMU YHYEHbIMU Mupa. Llenbwo npoBoavMbix vccrnenoBaHuv
ABnseTcs npeaoTBpaLUeHvne A[anbHEenLIero roTereHnss U CHUXEHWUS TemrnepaTtypbl Ao
1°C. Bo—-BTOpbIX, NpaBuTenbcTBa [OMXHbI HECTW OTBETCTBEHHOCTL 3a "yperynupoBaHue
cocTosiHus atMocepepsl”, 3awuiyas TemM caMbiM — atMocgepy € MCMofib30BaHUeM
MatepuarnbHbiX CPEACTB OpraHu3auvi v OTAENbHbIX vy, 3aHuMarouxcs bnaro—
TBOPUTENLHOCTLIO. B TpeTbux, Mbl OOXHbI:

1. cokpatutb Bblbpochkl yrnekucnoro raza Kk 2010 r.;
2. yMeHbLLaTb Bblbpockl yrnekucnoro rasa Ha 4 % exeroaHo;
3. cokpatutb copepxaHuwe yrnekucnoro raza k 2050 r. no cpaBHeHWO C ero
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conepxaHmnem B atmocghepe B 2000 r. po 80 %.

B uyeTBepThbix, HALL AONr He pacTpayMBaTb akTWBbl aTMocthepbl rnnaHeTbl 3emrs
—3T0 03Ha4YyaeT, 4TOo 3Ty npobrneMy HyXHO peLuaTb Ha rocyaapcTBEHHOM YpOBHE C
yyactveM npaBUTENbLCTB rOCyaapcTB, KOTOpble 06513aHbl HECTW OTBETCTBEHHOCTb 3a
cokpaleHne rnapHuKoBoro sghgpekta. B 3aknwoyeHnn, cosgaHHas CTPYKTypa MOXET bbiTb
NCronb30BaHa [NPOMbILLUIEHHO—PAa3BUTbIMY  CTpaHamMu Mupa, Ans Toro 4tobbi
ycTaHaBnuBaTb OTBETCTBEHHOCTb 3a CoKpalujeHwe BblbpocoB yriekucroro rasa B
armocghepy BO BCEM MUPE.

ATMOSFER PROBLEMININ TONZIMLONMOSINDO HOKUMOT
TOROFINDON GORULON MOSULIYYOT TODBIRLORI

M.K.Vud

Miiasir zamanda qlobal iqlim nazaratsiz karbon tullantilarina goro yaranmus katastrofik tohliiko
ilo tiz-iizo golir. Bu "labiid tohliikoni" nozora alaraq diinyanmin biitiin dlkalori golacokds timumdiinya
comiyyatinin tohliikasizliyini tamin etmok masuliyyatini 6z iizorilorina gotiirmalidirlor. Iqlimin bu vacib
problemi il iizlason alimlor vo aparict siyasotcilor beynalxalg saviyyado tohliikoys operativ miinasibat
gostormok strukturunu yaratmagq iiciin elmi tadgiqatlarin naticalorini toqdim etmoalidirlor. Bu moruza
iqlimin dayismoasine gora masuliyyati hokiimat iizarina qoyan ve masuliyyats ¢agwran 4 hissadon ibarat
isin goriilmasini nozords tutur. Hor seydon avval doviatlor diinyanin aparict alimlori torafindon irali
stirtilmiis "iglimin miidafiasi iizro mosuliyyati” 0z iizorilorine gotirmoalidirlor. Onlar davam edon
istilasmanin vo 1°C-ya qadar temperaturun asagi diismasinin qarsisini almaq moqsadi ilo tadgiqatlar
aparirlar. Ikincisi hékiimat "atmosferin tonzimlonmasi" iiciin masuliyyat dasiyir va bununla xeyriyyagilor
sayasinda atmosferi qoruyur. Uciinciisii, biz iglimi qorumagq borcunu "iglim talimatlart” il> uygunlasdira
bilorik: (1) 2010-cu il> gador tullantilart azaltmaq; (2) hor il 4% azaltmagq; (3) vo nahayat 2050-ci ilo
qodar 2000-ci ilin saviyyasinin 80%-no qodor asagi salmaq. Dérdiinciisii, bu atmosferimizin aktivlorini
dagitmamagq barads fidusiar 6hdaslik va borc onu gostarir ki, bu problemi doviatin ixtiyari soviyyasinda
hall etmak lazimdir vo hokiimot parnik qazimin azaldilmast ii¢iin masuliyyat dasimalidir. Bu struktur
sonayeca inkisaf etmis olkolor torafindon atmosfera atilan karbon qazi tullantilarmin azaldilmasinda oz
masuliyyatlarini toyin etmok iigiin istifads edil> bilor.
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INTERPRETATION OF DINOSAUR BEHAVIOUR
ON THE BASIS OF SWIM TRACKS

The interpretation of soft—sediment deformations can contribute much to the
understanding of basin development, but is often fairly difficult. Optimum interpre—
tation of a soft—sediment deformation structure requires (1) recognition of the
deforming agent, and (2] interpretation of the precise conditions controlling the
deformational activity of the deforming agent. This latter step is often neglected.
An example is presented in the form of a discussion about scratches found in
Early Cretaceous rocks from Spain, for which the first interpretation (recognition
of the deforming agent: a dinosaur in a lake] seems correct, whereas the se—
cond step (interpretation of the precise conditions: swimming] seems at least

discussional.
KEY WORDS:
Cretaceous, Spain.

dinosaurs,

soft—sediment

deformation, Ilocomotion,

1.Introduction

Soft-sediment deformations have
turned out during the past few decades
to contribute much to the understanding
of the sedimentary — and sometimes
also of the structural — development of
sedimentary basins. In hydrocarbons-
containing basins, for instance, it is of
great economic importance to know
whether earthquakes took place during
deposition of the source rock, the host
rock or the sealing rock, because earth—
quakes as a rule indicate faulting, and
synsedimentary faulting may strongly
affect the architecture of the structural
compartments in the basin. Some types
of soft-sediment information may, in
combination with their lateral and verti—
cal occurrence, indicate whether specific

layers were deformed as an indirect
effect of syndepositional earthquakes.
Gradual lateral changes in the chara-

cteristics of the soft-sediment deforma-
tions in such layers (seismites) may even
help to reconstruct the direction in
which the epicentre was located
(Rodriguez—Lopez et al.,, 2007).
Obviously, not all soft-sediment defor—
mations can be equally helpful in basin
analysis for hydrocarbons exploration. On

A.J. van Loon
Institute of Geology, Adam
Mickiewicz University, Makow
Polnych 16, 61-606
Poznan1/2, Poland
e—mail: tvanloon@amu.edu.pl

the other hand, many types of such
deformations provide data that con-
tribute to the reconstruction of the
depositional environment (Brodzikowski
and Van Loon, 1985), and this is also
highly important for hydrocarbons explo—
ration, as well as for evaluation of their
economic significance.

Even if a specific soft-sediment defor-
mation structure does not directly or
indirectly contribute to a better under-
standing of the depositional environment,
the paleogeographical development of a
basin, or the possible preservation of
hydrocarbons in the subsoil, it may
eventually increase the insight into the
area’s geological development, as it con—
tributes to the understanding of the
agents (biological and/or non-biological)
that have played a role in both the
building of the remaining rock succes—
sion and the changes that it underwent
in the course of time. This is exemplified
here in the form of a comment on rel-
atively simple soft—sediment deformation
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structures that have
described.

It is the objective of the present con—
tribution to show that analysis of soft—
sediment deformations should not be
restricted to the description of the
deformations involved and their genetic
interpretation, but that that numerous
questions that may, at first sight, seem
of little importance, also have to be
answered satisfactorily, if the context in
which the deformations were formed is

to be understood well.

recently been

2. Scratches in a lacustrine
sediment

Ezquerra et al. (2007) have recently
presented an exciting contribution about
a trackway of scratches (Fig.1) that
must have been made by the claws of a
dinosaur while swimming in a lake that
was so shallow that the dinosaur’s claws
reached the bottom. These scratches,
although predominantly erosional in
nature, should be considered as a spe-—
cific (and rare) type of soft-sediment
deformation. The reason is that the toes
of the dinosaur, while moving through
the uppermost centimeter(s) of the
water—saturated fine—grained lacustrine
sediments (thus producing scratches
with the claws), approached one anoth-
er slightly (Fig.2). The result was that
part of the lacustrine sediments were
forced upwards between the toes (in the
same way that mud ‘escapes’ upwards
between the toes of somebody who
walks with bare feet over a muddy bot-
tom). The resulting soft—sediment struc-—
ture (Fig.2) can in many respects be
compared with only slightly developed
flame structures formed between two
sinking loadcasts. Apart from these
‘flames’, there is another feature that is
typically a type of soft-sediment struc-—
ture. At the end of some scratches,
concentrations of the eroded material
are present, representing what might be
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called a (very small-scale) intraforma-
tional breccia (Fig.3). Because of all
these features we consider the scratch-
es and their direct vicinity as soft—sedi—
ment deformations, and we will use this
term in the following.

The scratches were found in sedi-
ments that the researchers interpreted
(on the basis of sound arguments]) as
the - then - sedimentary surface of
Early Cretaceous near—-shore lacustrine
sediments deposited in the Cameros
Basin (Spain). They interpreted the
scratches — again on the basis of sound
arguments — as made by the claws of a
dinosaur. Their view is supported partic—
ularly by the size of the scratches, their
mutual distances, and the occurrence in
the direct neighbourhood of thousands
of footprints that can be ascribed
beyond any reasonable doubt to
dinosaurs. This neighbourhood consisted
of mudflats that probably underwent
intermittent submergence and emer-
gence, depending on water—level fluctua-—
tions of the lake, possibly triggered by
seasonally induced cycles in the amount
of precipitation.

The scratches were interpreted by
Ezquerra et al. (2007) as the first proof
of a swimming dinosaur (which | will call
here, obviously entirely informally and
therefore not written in italics)
“Dinonatans” (meaning “the swimming
dino”).

Although  the interpretation by
Ezquerra et al. (2007) fits well in the
geological context and solves several
problems, it raises some new questions
(this is what good science should do!).
These ‘new’ problems are mostly of
minor importance, but one of them is of
principal interest in the context of the
interpretation of the animal’'s locomotion
habits (see also Coombs, 1975, 1980).
The minor problems will be mentioned
here only shortly (just in order to show
how important it is that scientific rea-
soning is presented equally well as sci-
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entific data). Then,
to Dinonatans’ locomotion, and, particu-—
larly, to the question of whether it can
be deduced that Dinonatans should be
described as a ‘swimming dinosaur’.

2.1 Minor problems raised

Four minor aspects in the interpreta-
tion by Ezquerra (2007) deserve some
attention, since their main conclusion (a
swimming dinosaur made the scratches
on the bottom of a shallow lake, close to
the shore) can be considered justifiable
only if their arguments are correct.
Although it seems that their arguments
are correct, indeed, they do, however,
not provide sufficient data to be
completely convincing. The four minor
aspects involved are (1) the water depth
of the lake, (2) the identification of the
as a dinosaur, (3)
comparison of the scratches on the lake
bottom with tracks on the mudflats, (4)
the size of Dinonatans.

Apart from these minor aspect, a
much more important point is the inten—
tion of Dinonatans when producing the
scratches. Did he deliberately move
through the water or not?

2.1.1 Water depth

If the scratches were made by a
swimming dinosaur, the depth of the
water should be within certain limits
(taking the body size of dinosaurs into
account). Ezquerra et al. (2007]) state

deforming agent

that the water

been not more than 3.2 m when the
scratches were produced. They base
this hypothesis on a calculation fol-
lowing the Airy wave theory method
(Aspler et al., 1994), which they apply
to the occurrence of wave ripples on

the same sedi-
mentary surface
in which the
scratches were
made.
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attention will be paid

column must have

Fig. 1: Trackway (track site zone 4] of
the dinosaur, consisting of scratches left in
lacustrine sediments at La Virgen del
Campo (from Ezquerra et al, 2007).

Water
current NE
direction

12 .
=
11
WA
10 ‘\\\E

8
‘X\>
7
)
'y
(S
g 0N
5
N

O 1

61



A.J. van Loon

INTERPRETATION OF DINOSAUR BEHAVIOUR ON THE BASIS OF SWIM TRACKS

Fig. 2: One pair of the scratches made by the claws of the dinosaur. Note the convex—up shape of the
originally horizontal sediment between the two scratches, which should be interpreted as a soft—sediment struc—
ture that genetically resembles a flame structure (photo Loic Costeur).

Aspler c.s. did, however, not estab-
lish this method for lacustrine condi-
tions. One might therefore question
whether the method does apply to the
environmental conditions of a lacus—
trine environment, particularly
because the actual situation under
which the scratches were made was
interpreted by the researchers as
near—shore, which makes an inclined
sedimentary surface likely; this differs
from the situation for which the Airy
wave theory method was developed.
Obviously this does not automatically
imply that the method cannot be
applied in this specific case, but if so,
this consideration should at least
have been noticed by the researchers
to establish a solid basis for their
genetic interpretation of the scratch-
es.
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2.1.2 A dinosaur or another
reptile?

The researchers practically (though
not completely: Ezquerra et al., 2007,
p. 509]) exclude that the tracks were
made by a non-dinosaur tetrapod
(which are mentioned to have left many
other traces in the Cameros Basin).
They do not, however, present convinc-—
ing data to support this, but it is very
unlikely, considering the experience of
both experts who saw the photos of
the traces (among others Martin
Lockley) and the researchers them-—
selves, that the traces were made by
other reptiles (Loic Costeur, Museum of
Natural History, Basel, pers. comm,,
2008]).
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2.1.3 Comparison with traces
on land

A question that is closely related with
the one above, is whether the scratches
could, for instance on the basis of the
size and the mutual distances of the
claws, be compared with any footprints
from the same area on land (or on the
mudflat at the transition between the
lake and higher places). The dinosaurs
and other tetrapods that are known from
the area because of their foot imprints,
show a wide variety in sizes. One might
therefore expect particularly that the
size and the mutual distances between
the various claws of a foot would exclude
most principally possible matches, so
that a comparison with the relatively few
remaining foot imprints would might pro-
vide some insight into the probable taxon
(although probably not of species or even
genus level) of Dinonatans. However dif-
ficult this may be in practice, it is in
principle possible, indeed, Even at ichno-
genus level (Milner et al., 2006).

Such a comparison might, if a match
between the claws of Dinonatans and an
animal walking on land would be found,
also reveal that the scratches should be
attributed to a species that was active
on land. This is important, because some
Sauria spent their whole life in the water
(e.g. Mosasaurus), and the habits of
Dinonatans determine whether the spe-
cies should be regarded as a swimming
dinosaur, or as an animal that was able
to swim (or, at least, to move forward in
the water).

2.1.4 Size of the animal

Why was Dinonatans “not totally sub—
merged but swimming above and just
touching the sediment surface?” It is
known from several mammals that they
swim in shallow water with bent knees,
so as not to touch the bottom or to
touch the bottom only slightly every now
and then. It appears, however, that
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Dinonatans — at least at the trackway
over which it produced the scratches -
touched the bottom foot by foot.

This seems at first sight to imply that
the animal was too large for the local
water depth to swim freely. A too large
size for true swimming would raise the
question, however, why Dinonatans did
not walk to the shore, just like humans
who come out from the sea walking
towards the beach as soon as the water
becomes insufficiently deep for swim-—
ming. And if the water was not too shal-
low to swim, the question remains why
Dinonatans touched the bottom so fre-
guently (step by step, but not walking).
This brings us to the last — and most
important — question.

2.2 Was the scratching
intentional?

Interpretation of ichnofossils like the
scratches discussed here is not truly
adequate if the behaviour of the respon-
sible animal is not dealt with. Maodern
studies (although almost exclusively
restricted to non-vertebrates) therefore
distinguish between feeding marks, bur-
rows, resting marks, etc. This leaves the
guestion of what kind of traces the
scratches represent. Ezquerra et al.
(2007) provide good arguments (on the
basis of the orientation of contempora-
neous current ripples) that Dinonatans
moved at an angle with respect to the
current. Did it want to grip the bottom
firmly (so intentionally), for instance
because it helped him to maintain a
straight direction towards the coast) or
were the scratches made unintentionally
(e.g. because the water was too shallow
for proper swimming)?

These questions are highly relevant for
the interpretation of Dinonatans’ behav-
iour, as can easily be exemplified by
comparison with the behaviour of a
geologist in a mountainous field area. If
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he incidentally starts sliding downwards
from a gentle slope (and if his velocity
is still low), he will try to stop sliding
further downwards by placing his ham-
mer in the soil (or snow) as a kind of
brake, or by trying to hold vegetation on
the slope’s surface as firmly as possible
with his hands and/or feet. If this
geologist is successful, he will — in addi—
tion to the sliding mark made by his
body — leave behind short scratches
formed in the soil (or snow) where his
hammer, feet and/or hands ploughed
the bottom.

If then a naturalist would pass the
area and observe the scratches, he
might wonder what made them. Further
down the hill, he then sees the geologist
and he understands what happened. He
will deduce that the geologist had lost
his balance, has slid down, and that the
scratches were made intentionally by the
geologist in an attempt to stop sliding.

The naturalist will also understand, how-
ever, that it had not been the intention
of the geologist to produce the scratch-
es: he rather would have preferred not
to slide down at all, so that there would
not have been the necessity to produce
scratches in the soil or the snow. The
naturalist, seeing the actual situation,
would certainly not deduce that geolo-
gists (or human in this specific region)
move around in mountain areas by
intentionally gliding from slopes!

The conclusion of this hypothetical
analysis is that a trace can only be
understood well if the maker is known, if
it is understood how he made the trace,
if it is clear whether the trace was
made intentionally, and — if so — if this
intended behaviour represents a ‘normal’
or a special situation. In the latter cases
the researcher should also try to find
out which special conditions forced the
trace maker to produce the special

Fig. 3: Pair of scratches with accumulation of eroded sediment at the end of the scratches, representing
an exceptional case of intraformational breccia (photo Loic Costeur).
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traces.

Swimming or trying to get out
of the water?

Taking the above considerations into
account, one should try to reconstruct
the genetic process of the scratches in
such a way that it becomes as clear as
possible whether Dinonatans made the
scratches intentionally, and - if so -
whether they represent normal or inci—
dental/accidental conditions. Only by
such a step—by—step reasoning it can be
made clear whether the scratches prove
the existing of a swimming dinosaur spe-
cies. It is remarkable in this context that
Ezquerra et al. (2007) ask the question
(in their title) whether non-avian
theropod dinosaurs were able to swim,
whereas they state in their abstract that
the “new evidence persuatively demon-—
strates that [they] were swimmers.”

The question in the title is a bit
strange: most reptiles (and mammals)
can swim, even though this can hardly be
proven on the basis of ichnofossils. Who
has ever found traces, for instance in
the form of ichnofossils, proving that
Mosasaurus could swim, or even that
present—day whales can swim? Many (if
not all) theropods must have been good
swimmers (also considering their ances-—
tors), and even present—day species (e.g.
Felis domestica) that hate water can
swim reasonably well if required. This
does, however, not imply that cats should
be considered as swimmers. In my opin-—
ion, at least, the term ‘swimmer’ should
be restricted to a species/individual that
intentionally spends a significant part of
its life swimming in water, or that
purposely alternates activities on land
and in the water. Ezquerra et al. (2007)
seem of the same opinion, even though
they mention in their conclusions again
an “ability ... to swim.”

The question that should be asked
therefore is “were the tracks made by an
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animal that was intentionally swimming?”
It is known that some Sauria (the spi-
nosaurids] had adaptations close to
those of the gharial crocodile (Rayfield et
al.,, 2007), which animal is a fish—eater
(Thorbjarnarson, 1990) with an, at least
partly, aquatic habitat requiring swim-
ming. The situation seems different for
Dinonatans, however, because this
dinosaur apparently used unduly much
energy to swim in a straight line; this is
not common for real swimmers, who
rather save as much energy as possible
by following currents whenever possible,
and therefore (like airplanes) prefer the
most economic way over the shortest
way. Swimming in a straight line, even at
the cost of unnecessary much energy is,
in contrast, common for animals (and
human beings) that have accidentally
fallen into the water and that struggle to
reach the nearest coast. This is exactly
what Dinonatans seems to have done.
Apparently hardly able to swim in a
straight line because an oblique current
was present (Ezquerra et al, 2007),
Dinonatans (who was possibly just
somewhat too small to be able to walk
over the lake bottom) must have tried to
get grip on the lake bottom with his
claws in order to prevent that the cur—
rent would force him away from his
shortest way to the shore, where he
must have felt more at home.

It is not likely either that Dinonatans
was hunting for a pray in the water, as
its claws indicate a terrestrial hunter
rather than an aquatic one (where the
beak commonly takes over the task of
claws as far as capturing of pray is con-—
cerned). This, in turn, leaves the ques-—
tion of why Dinonatans had gone into the
water. It is certainly not unlikely that he
was (on land] hunting close to the lake,
and was not careful enough when his
prey, running into the direction of the
water, stepped suddenly aside.
Dinonatans, which must have been huge
as can be deduced from the imprints it
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made, could not stop in time because of
his large kinetic energy and fell in the
water (not unusual for hunters: cats
often fall in the water when hunting
after a bird or a mouse), where he was
immediately carried along by the off-
shore—directed current. When he
realised his situation, he tried walking
back, but found to be insufficiently large
(or heavy) to walk back to the shore
over the bottom of the lake. Thus he
was forced to swim, touching the bot-
tom with his claws deliberately or not,

tried to take advantage by keeping a
course as straight to the shore as pos-
sible.

The conclusion with respect to
Dinonatans must therefore be that
Dinonatans was able to swim (I even
think that it is likely that all dinosaurs
were capable, but that so few fell acci-
dentally into the water that only few
traces have been preserved: Ishigaki,
1989; Milner et al, 2004, 2006) but
that it was not a swimmer in the sense
that it had deliberately taken a dive.

but doing so he certainly must have

Conclusions

On the basis of some simple soft-sediment deformations, the most likely behav—
iour of a non-identified dinosaur individual is interpreted. It is concluded, by a com-—
bination of data from the geological context and comparison with present—day ani—
mal behaviour, that the dinosaur was able to swim but that he was most likely not
a true swimmer.

A similar approach, consisting of (1) recognition of the deforming agent, and (2)
interpretation of the precise conditions controlling the deformational activity of the
deforming agent is required more generally for an adequate analysis of soft—sedi—
ment deformations. Most of these structures are far more complicated than the
example dealt with in the present contribution, and their genetic interpretation is
consequently also much more complex. Careful unraveling of such structures can,
however, contribute largely to a better insight into the processes that have affect—
ed a sedimentary succession (cf. Brodzikowski and Van Loon, 1985), and can there-
fore also provide information about the conditions that have been present during
development of the sedimentary basin involved. Understanding of these conditions,
particularly in the case of tectonic activity (as can sometimes be deduced from sed-
imentary deformations, for instance in seismites), can obviously greatly contribute to
a successful approach in the exploration for resources like hydrocarbons, as their
preservation depends partly on the tectonic architecture of a basin.
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AHaAM3 NoBeAeHus ANMHO3aBpPOB HAa OCHOBaHUHN HU3YyHYEHUs
OCTaBA€HHbIX HUMMHU CA€AOB I1IpHU TNAaBaHUH

A.L. BaH JlyH

AHanua npu uvccrnenoBaHuax aegopmauni CTPYKTYpbl MSIFKUX OT/I0OXEHUA MOXET
3Ha4YnTenbHoO crnocobcTBOBaTL AN MOHUMAaHWUA pas3BuTus naneobaccenHoB, HO 04YeHb
4YacTo 3TO SABAAETCS [OCTATOYHO Cr0XHbIM. MakcumarnbHbie pe3ynbTaTtbl, MonyYeHHbIEe
npv aHanuse pechopmaunii CTPYKTYpbl MAMKUX OTAO0XEHWUV MOryT 6biTb 07y4YeHbl rnpuv
ycrnosun: 1) onpeneneHvss hakTopoB Takux aegopmaumy v 2] aHanu3a TOYHbIX yCcrno—
BUI, KOHTPOUPYOLUMX [epopMaUnoHHy0 AOeATenbHOCTb 3Tux ¢hakTopos. [locnenHee
ycroBme 4acTo He MpuHUMAaeTCcs BO BHUMaHwe. Kak Hanpumep cnepbl yaparnuH, 0CTaB—
/IEHHbIE Ha PaHHEMESOBbIX OT/I0OXEHWUSIX Ha Tepputopuu VicnaHuw, Ang KoTopbix nep—
BbIi aHanu3 (onpeneneHve hakTopoB Aeghopmaunun: npucyTcTBus AMHO38BPOB B 03€—
pel Kaxetrcs BepHbIM, TOraa Kak BTopovi (aHanu3 b6onee TOYHbIX YCAoBWA: WX nnaBa—
Hve] npencTaBnseTcsa BecbMa AWCKYCCUOHHbIM.

KnwoyeBbie crnoBa: anHO3aBpbl, negopmaunsi CTPYKTYpbl MSAMKUX OTA0XEHWUN, TOKO—
mauus, menosov, VicnaHus.
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Uzmoa izlovi asasinda dinozavrlarin davramgimin tahlili
A.D.van Lun

Yumsaq c¢okiintiilorin strukturunun deformasiyasimin tahlili hovzalorin inkisafinin dork
edilmasino ahomiyyatli dorocads komak edo bilor, lakin bu cox vaxt miirokkab prosesdir. Yumsaq
¢Okitintiilorin  strukturunun deformasiyasimin maksimal tohlili asagidakilart talob edir: 1)
deformasiya amillorinin miioyyan edilmasi vo 2) bela amillorin foaliyyatino nozarat edan daqiq
soraitin tohlili. Sonuncu sarta ¢ox vaxt fikir verilmir. Ispaniyada erkon taobasir ¢okiintiilorindo
cirmaq yerlori barado miizakira saklinds bir misal gatirilmisdir. Bunlar iiciin birincinin taohlili
(deformasiya amillorinin miiayyan edilmasi: géldo dinozavr) diizo banzayir, lakin ikinci isa (dogiq
saraitin toyini: iizma) diskussiya dogurur.
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K TEHE3UCY U NMOCTCEAUMEHTALMOHHbIM
U3MEHEHUSAM TAMHUCTbIX MUHEPAAOB
ME3OKAMHO30OMNCKNX OTAOXEHUM
A3EPBANMAKAHA

B ¢hopmypoBaHy reonormyeckux OCOBEHHOCTEN OTIIOXKEHWIA M 3anexen HegTv v rasa
BaXHYO POb WUIPaeT pas’BUTUE B HYX MPOLIECCOB JIATOreHEe3a.

lNpoueccb! pasBuTUS NUTOreHe3a MvH U [TIMHUCTbIX MUHEPANOB HaYMHAETCS C MOMEHTa
rocTynneHus vx B 6acCerH 0CaaKOHAaKOoMneHus. 3T0 CBA3aHO C VMOHOOOMEHHbBIMY PEaKLMSMY,
MPOTEKAOLLMMI MEXAY MUHUCTLIMY MUHEPANaMu Y YoHaMy MOPCKov Boakl. [lpy 3Tom oco—
6asi porb npyHaonexut woHam Mge* v K*. OHn criocobeTByoT ¢hopmypoBaHuo B 6acceriHe
OW— WY TPUOKTa3[PUYECKUX MIMHUCTBIX MUHEDAIIOB.

B nipouecce nutoghuKaLmm 0cankoB, B 3aBUCUMOCTA OT (DU3VKO—XUMMYECKMX OCOBEHHOC—
TeN U FreOXUMUYECKUX YCroBUM BAcCeviHa, MnpoMcXoauT 06pa30BaHWe CaMbiX Pa3INYHbIX MU~
HeparnoB ayTUreHHbIM yTEM.

B BOCCTaHOBUTENLHON reoXvMUYECKON 0BCTaHOBKE WMEET MeCTO 06pa3oBaHve ayTureH—
HOro MOHTMOPWITNIOHUTAE 10 BY/IKGHUYECKOMY MaTepuarty.

B naryHax, XapakTepu3yrLUMXCS BbICOKOVI COSIEHOCTbHO BOH, 00pasyroTcs MarHeswarbHble
MUVIHEPAsbl LIENOYEYHOro CTPOEHVS (NarbirOPCKUT, CEMMOMNT).

Mo mepe rorpyxeHnss ocagkoB Ha B0nbLLME [11y6yHbI MPOUCXOASIT 3aMETHbIE KaTareHeTu—
YECKNe W3MEHEHWS 1104 BIVSHUEM TOBbILLEHHbIX 3HAYEHW TepMOBapnYecKuX rnapameTpos.
CKkopocTb 3TX MPOLIECCOB B NIATOMLUMPOBAHHBIX TIMHAX HEBbLICOKAs, M3—3a craboy Murpaumm
MOHOB. B Hux HabyxatoLume MUHUCTbIE MUHEPATbl MOMYT COXPaHATHCS Ha [TybuHaX, rpeBbi—
waromx 6-7 km. [py [OCTATOYHO BbICOKMX TEMIEpaTypax BOAa MOXET YAansTbCs U3 HUX
HeobpaTumo. Ho 3710 eLue He 03HayaeT rnepexona MOHTMOPWIIOHUTA B XJIOPUT WA CEPULINT.
Lns atoro Heobxogumo Hanuyme B ropogax 37eMEeHTOB, HeobXoauMbIX [fs 0b6pasoBaHMs X1o—

puyta win Criod, a TakXkXe BO3MOXHOCTb V1A VX MUrpadnn B ropoge.

BesepeHune

3yueHne reHesmca n nocTcegMMeH—
TAUMOHHbIX W3MEHEHWUA TNUH WU TAUHUC—
TbIX MWHEPANOB MMEET NMOMUMO TEOPEeTU—
YEeCcKOoro, TakXe NpakTUYeckoe 3Ha4yeHue.
370 No3BONSET BbIACHUTb PONb MPOLEC—
COB nuToreHesa B (QOPMMPOBaHUM reo—
NOrmyeckmx OCoBEeHHOCTEeN OTNOXEHUN U
NPOMBILLMEHHbIX CKOMMEHUA B HUX HedTH
rasa W [Opyrvx nofnesHbix MWCKonaeMsblx
(CumakoB wn pp., 1986; ®PpaHk—Kame-
Heukun, 1983; lNapnaposa n agp., 1981;
lebepes wn pgp. 1987; AxynbwunHa n
0p.,1976). lpn 3TOM yka3aHHble MpPO-—
Leccbl COMPOBOXAakwTCA 3BOMOUMEN
FMUHUCTbIX MWHEPanoB, 4YTO MOXET Chy—
XWUTb WHOMKATOPOM [ONS  OnNpefeneHus
aTanoB nutoreHesa (leTpoB, 1967;
Xewnpos n gp., 2000).

Ha xapakTep cegoumeHTauum wn 0CO-—

M.B.XeupoB
T/HCTUTYT Hay4HbIX Mccrne—
posaHun T [THKAP
Baky,AZ 1033,Azepbanno—
xaH, Ara—Hemmartynna, 39

beHHOCTEN rNMHMCTOrO MaTepuana, Ha-—
KannvBalLleroca B MOPCKMX YCMNOBUSAX,
bonbLiOoe BNMSHWE OKa3blBaeT COCTaB W
CTerneHb MWHepanusauumnm BOAHOW cpefbl
OTOoEenbHbIXx 4YacTen bBaccenHoB. Beicokoe
cogoepXxaHue pacTBOPUMbIX COMen onpe-—
OenseT WHTEHCMBHYK KOarynaumiw nocTy—
natowero B baccenmH rAMHUCTOro mMaTe-—
puana.

Hannune B M™Mopckonm cpene 6onb-—
LUMHCTBaA KaTWMOHOB, BXOAALLMX B COCTaB
FMUHUCTbIX MWHEPanoB onpegenset BO3—
MOXHOCTb apgcopbumm wumMu oTAenbHbIX
3NEeMEHTOB W nocrnepnoBaTenbHOE, XOTS WU
OrpaHM4YeHHOe Ha cTagun CeoMMeHTore-—
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He3a 3amnonHeHWe BakaHCWUM B CTPYKType
MuHepanoB. Ocoboe 3HauyeHMe B 3TOM
OTHOLLEHNN MMEET COAEpPXaHWe B cpefne
Mg n K, uto onpepgenseT dpopMunpoBaHue
B OanbHenwemM MWHepanoB TPU— U OWNOK—
Tasgpuyeckoro Tuna. [lpn pesko noBbi—
LUEeHHOM cofepxaHun B cpepe Mg, uTo
CBOMCTBEHHO 06cTaHOBKE B W30AUMPO—
BaHHbIX NnaryHax Mopckux 6accenHos, B
yCNOBMAX apuaHOro KnumaTa, HauduHas
CO cTaguMM cegMMeHTOreHesa ©W B MNMpo—
uecce pgumareHeTuyeckoro npeobpas3oBa-—
HWS ocapka, T.e. ero nurtodmkaumm, Npo-—
MCXOOMT ayTureHHoe obpas3oBaHue ce-—
nmonuta W nanbiropckuta. Vl3BecTHo
Takxe obpasoBaHMe MOHTMOPWUNNOHUTA B
cTagum CeoMMEHTO— W JuareHesa B
MOPCKMX LLUEN0YHbIX YCNOBMAX MO MUPO—
KnacTMyeckoMy maTepuany ranbmMumpo-—
nnsmom ([opbyHoB, 1963). o mepe Ha-
KOMMEHNS MOLLUHbIX TOML, 0CagkoB, NpPeB—
palleHns ux B MNOPOAbl M MNOrPyXeHus
nocnegHnx Ha 6onbwuve rAybuHbI, anno-—
TUrEeHHblEe TAWHUCTble MUHepanbl (oco-—
BEeHHO TpexaTaXHOro Tuna) 3a cyeT ycu—
NMBaLLMXCA MNpPOLECCOB WX fAdervgparta-—
umMun, conposBoxxpawulenca gukcaumen K+
B MEXCNOEeBbIX MNPOMEXYTKax Wu ApPYrux
KaTMOHOB B CUNMKATHbIX CMNOAX CTPYKTY—
pbl, nNpeTepneBakT nocnegoBaTenbHble
cTagum nocTceanMMeHTauuoHHOro npeob—
pasoBaHua (cTaguanbHble W3MeHeHusa).
[NMpn 3aTtom TpaHcdopmMaunsa TNUHUCTBIX
MWUHEPaNoB B NUTUPULMPOBAHHbIX
HMWCTbIX MOpogax MpPOTEKAKT OYeHb Men—
MoaTomMy B HuUx Habyxawowwne
FMUHUCTbIE MUHEpanbl MOryT COXpPaHATb—
ca Ha rnybuHax, npeBblWawWmMX B KM
(ocobeHHO B MOMNOAbIX OTNOXEHWUAX reo-—
CUHKNMHanemn).

[Mpy DOCTAaTOYHO BbLICOKOW Temnepa—
Type W [daBfeHMM Mexcnoesas BOAa
CMEeKTUTa MOXET yaanatbca HeobpaTumo.
Mpn aTom ero HazanbHOE MEXNNOCKOCT—
HOoe paccTosHue ymeHblwlaetca go 0,980
HM, 4TO He o03HavyaeT npeobpa3oBaHue

€ro B rmapocnway. D,J'Iﬂ 3TOro rnoMmMmo
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naBneHna n TemnepaTypbl Heobxoaumbl u
opyrue npepnoceinku  (MpucytcTBuve B
nopoae BCEX 3NEeMEeHTOB, M3 KOTOpbIX
MOCTPOEHbl KPUCTanNIMYyeckue peLueTku
Hanbonee YCTOMYMBLIX MMWHEpanos —
cnwopbl, xnoputa M Ap., a TakXe B0O3—
MOXHOCTb WX MUrpauum B nopoge).

Mpyn Hanuuyum BnaronpuATHbIX TEPMO—
Bapuyeckmx ”n UINKO—XUMUYECKUX YC—

NoOBU CMEKTUT TpaHcdopMupyeTca B
xnoput  wunm  cepuunt  (XempoB u
ap.,1979).

Huxe npmBoanTCcA reHe3nc rMUHUCTbIX
MWHEpanoB © TMOCTCEAMMEHTALUMOHHbIE
M3MEHEHNA MX B ME30KaMHO3OWMCKUX OT—
noxeHunax AsepbanpgxaHa ¢ yyeTom onu—
CaHHbIX BbILLUE MOJNIOXEHUN.

PesynbTaTbl WM3yuyeHMA reHesuca WU
MoOCTCeOMMEHTAUMOHHbLIX U3MEHEHUN TNUH
W FMUHUCTbIX MWHEpPANoB MPMBOOUM, Ha—
YMHaa C COBpeMeHHblx ocapgkoB Kac—
NMANCKOro Mop4.

MaTtepunan

CoBpemMeHHble o0cagku Kacnuinckoro
Mopsa noopobHo onwucaHbl B pabote (Ty—
poBckun n gp., 1981). o paHHbIM 3TUX
nccnenoBaHum COBpPEMEHHbIE O0CagKu
npenctaBneHbl MNONUMUHEPaNbHbIM  XNO—
PUT~MOHTMOPUNNOHUT—KAONUHUT-TUAPO—
CNANCTbIM COCTaBOM C MPUMECHID CMe—
LLUAHHOCNOMHbIX TFNMHUCTbIX 0Bpa3oBaHui
C HeynopaOoO4YeHHbIM 4YepeaoBaHUEM
cnoeB [(MeXxcnoesbiXx MNPOMEXYTKOB) ca—
MbIX pasnuuHbix TunoB. BcTpeuatTca
Tak>Xe nanbirOpPCKUT, CENUONUT U rannya—
3UT.

Hanbonee pacnpocTpaHeHHbIM 3[€ecb
MWHEepanoMm SBRASeTcA TrMApOCnaa,
HocALlaAacs K BblCOKOTeMNnepaTypHOWn
pasHocTn 2M,, onpepeneHHaa Ha AuUd-—

oT—

pakTorpammax pedgnekcamMmu, KpaTHbIMU
0,98-0,99 Hm, koTopble cTabunbHbl Kak
npu HacbiweHnn obpasua rnMuepuHoMm,
Tak 1 npu npokanueaHum npu 5800C
(puc.1).

BcTpeuaertca Takxe cTpykTypHaa pas—
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HocTb rugpocntogbl TM.
MOHTMOPUNNOHUT  AMOKTA3APUYECKUNIA

onpeneneH pednekcom npu 1,20-1,42Hm
Ha audpakTorpamMme BO3AYLLUHO—CYXOro
obpasua, koTopbin cmewaetca go 1,77-
1,78HM nocne HacbilweHna obpasua
ronmuepuHomMm un dukcnpyetca npu 0,96-
0,98 H™M nocne npokanueBaHug. Cogepxa—
HMe ero konebnetca B npegenax 10-
30%. Ha npubpexHbix 30Hax copgepxa-—
Hue ero He npesblwaet 10% dpakunn,
MeHee 1MKM ocapgka.

KaonuHnt  onpepeneH  6as3anbHbiM
pecnekcom npun 0,712-0,714 Hm un ero
BbICOKMMW MOPSAKamMu, KOTOpble ncuyesa—
0T nocne HarpeBaHua obpas3ua npwu
5800C, BcnegcTBme nepexoga ero B
peHTreHo—aMopdgHOEe COCTOSHUE.

Xnoput TpMOKTasApUYEeCKUn MarHesn—
anbHbIM onpepeneH AMpPakUMOHHBIMU
appekTamu, kpatHeimn 1,38-1,40 Hm,
cTabunbHbIMM  NpW  HacCbILWEHWN
rmMuepuHom 1 Harpese o6pasua
(puc.1).

CMeLllaHHOCNOMNHbIE TAWHUCTbIE
obpas3oBaHnsA, pacrnpoCcTpaHeHHble
npemMmyLLlecTBeHHO, B rnyboko—
BOOHOM 4acTu BaccemHa, cBA3a-—

Hbl C W3MeHeHMeM cocTaBa 06—
MEHHbIX KaTWOHOB.

HOHMMMHepaﬂbHHM CcoCTaB
FMUHUCTbIX 0cCagkoB W 0cobeH—
HOCTWU pa3MeLleHna FTMWHUNCTbIX

MUHEepanoB B COBPEMEHHbIX
ocagkax HIxHoro Kacnus BbICTy—
naeT B NOMb3y annoOTUrEeHHOro
NMPONCXOXAEHUA OCHOBHbIX
HMUCTbIX MuHepanoB (TypoBckun u
op., 1981). Tak, pe3koe oTnuuune
B COCTaBE [MNIMHUCTbIX MUHepa-—
nos 3anagHoro u BocTouHoro

mu—

Puc.
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cnarawLliMx MOPCKOe [HO, MoABOAHbIE
CKNOHbl W cocefHune obnacTu cywun, a
TakXe C pasnMyvemM B COCTaBe [OPYrux
nopoa, MOrywimx B TOW WNM WHOW Mepe
CNY>XWUTb WCTOYHUKAMMU MNUTAHUA ONA HUX.
CocTtaB o0cagkoB 3anagHoro nobe-
pexbs HxHoro Kacnua onpegenaertcsa
BNuaHuem p. Kypbl, nocTaBnswLwen B
BbaccenH BonbLloe KONMMYyecTBo 0bBnomMou-—
Horo (TeppureHHoro) maTepuana ¢ Ma-
noro Kaskasa. BTopocTeneHHyw ponb B
3TOM cbirpann ABLIEepoHCKMIN NonyocT—
poB, ocTpoBa bakunHckoro apxwunenara,
rpA3eBble BynKaHbl M Op., @ TakxXe pac—
NonoXxeHHble Ha OHe Kacnua nooHATMA.
MWHUCTbIE MWHepanbl B MakKcumanb—
HOM KONMYecTBe HakannuBalTCA B rnAy—
bokoBoOHOM 4acTu BaccenHa.
OCHOBHbBIMW  WCTOYHUKAMW MNUTAHUSA
TEPPUTrEHHbIM MaTepuanom BOCTOYHOrO
nobepexba HxHoro Kacnua aBnawTCS

OudppakTorpamMmbl, TEPMOrpamMMbl U 3MEKTPOHHASA

(npocBeunBatoLlan) mukpodpotorpacgma  (x11000), xapakTepHble

nobepexun HKxHoro Kacnua He—
BO3MOXHO O0BbACHWUTbL, ecnu He
CBA3blBaTb WX C WCTOYHUKaAMU
nutaHna 6accenHa o06NOMOYHBIM MaTe—
pvanom. 3T0 CBSi3aHO C pasnMyvemMm B
MWHEepanbHOM COCTaBe KOPEHHbIX MNOPOA,

LN TOHKOMEenMToBOM (hpakuMn COBPEMEHHbIX ocapkoB HXHoro
Kacnusa. a, 6 u B — andipakTorpamMmbl BO3OYLLIHO—CYXOr0, Hacbl—
LLIEHHOro rmuuepyHom 1 Harpetoro npu 5800C, cooTBeTcTBeHHO.

KOpPEeHHble MNOpPOAbl, BbIXOAALUME Ha [OHEe
Mops, BblBpOCbl rps3eBbIX BYNKAHOB MU
baHok JluBaHoBa, [ybkuMHa w Opyrux, a
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Tak>Xe TropHble COOpPYyXeHMa BOCTOYHOIO

nobepexbs.
O npevmyLlecTBEHHO annoTUrEHHOM
MPONCXOXAOEHUN TINIMHUCTbIX MWHEpPanoBs

coBpeMeHHbIx ocagkoB HxHoro Kacnwus
CBUAETENbCTBYIOT CleayloLine gaHHble:
1.NpeobnagpaHne B rAMHUCTOM dpak—
UMM 0ocankoB CTPYKTYPHOWM pasHOCTHU
rmgpocniogbl 2My, kKoTopaa He obpasy—
IOTCS B MOPCKUX YCNOBUAX ayTUIFEeHHbIM
nyTem;
2.AHanorvga B hasoBomM cocTaBe rnm—
HUCTOM hpakuMnm 0cagkoB C COCTaBOM
FMWH MUTaLWMX NpPOBUHLMIR,
3.MNoBcemecTHOe pacnpocTpaHeHue
KaonuHuTa, KoTopbin 06blYHO He obpasy-—
eTCH B MOPCKWUX YCNOBUSX;
MOHTMOPUANOHNUT B  COBPEMEHHbIX
ocagkax HOxHoro Kacnua mmeeT kak an—
NOTUreHHOe, Tak W ayTUreHHoe npouc-—
X0XOEHMEe, O YEeM CBUOETENbCTBYKT pe-—
3ynbTaTtbl 06paboTku rAMHUCTON dpak—
umn (MeHee 1 MKM) 0cagkoB OAHOHOP—
ManbHbIM pPacTBOPOM €OKOro Kanusa u
TpexHopManbHbIM pacTBOPOM XOPUCTOro
nmtna (yacTuyHom arpepauven gerpanu-—
poBaHHOW ruapocnioabl 1 nepepaboTkon
nennoBoro matepuana)l. [lo mepe npo-—
OBUXEeHNsa 0T ycTba pekn Kypbl B cTOpo-—
Hy Mops HabnwpaeTcd yMeHblUeHWe COo—
LEPXaHWUsa [erpagupoBaHHON TUOPOCH0—
Obl B pe3ynbTaTe Nepexoja ee B Mcxon—
HOE COCTOSIHME — B rMOpOCNAy 4epes
CMeLLaHHOCNOoNHble 06pa3oBaHUa MOHT—
MOPUNNOHUT-TUAPOCNKANCTOr0 paAga, B
pesynbTtate QuKcauMm MWOHOB Kanua B
mMopckon cpepe. OTcyTcTBME CMELLaHHO—
CNOMHbIX TNUHUCTbIX 06pasoBaHun B
npubpexHbIX 30HaXx W MNOABMAEHWE UX B
bonbLUMX KonuyecTBax B rnybokoBOOHOM
yacTnm bHaccemHa yka3blBaeT Ha TO, 4TO
oHn obpasoBanucb He B MPOLECCE Bbi—
BEeTpMBaHWS MOpPO4 B panoHax CcHoca, a
B CEOWMEHTOreHe3e B MOPCKWUX YCRNOBU—
ax. 3To TpebyeT AnuTenbHoro npebbiBa—
HUs ocapgkoB B HaccenHe.
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MoaBneHne CMeLIaHHOCIONHbIX
HUCTbIXx 0Bpa3oBaHWM TMOPOCNHOANCTO—
XNOPUTOBOro paAga W xnoputa B LEHT—
panbHon vacTu baccenHa Takxe ABNAeT—
cA peaynbTaTtom obpas3oBaHuMa uUx ayTu-—
FEHHbIM MyTEM.

Obpas3oBaHne NepBbiX CBA3a@HO C PUK—
cauvem MexXCnoeBbiIMM MNPOMEXYyTKamMu
MarHua, a xnoputa — nepepaboTkon
nocTtynamowero n3 Manoro Kaskasa u
Tanbilwa 6uoTunTa.

AyTUreHHbIN KaONMUHUT B HE3Haun-—
TenbHbIX KOonMMyecTBax ob6bpas3yeTcs B
nnax, scnencteme murpauum COo — npo—

rmu—

AykTa BakTepuanbHbIX NPOLECCOB.
YeTBepTUYHbIE OTNOXEHWS MO COCTaBy
rMWH 3aMeTHO He O0TAM4YarTCa 0T Oonu-—
CaHHbIX BbllLE COBPEMEHHbIX 0CaAKOB.
NMpeobnapaHve CNOONCTbIX MWHEPANoB
B COCTaBe TeppureHHom 4vactm BakuHc-—
KOro apxunenara CBA3aHO C nocTynne-—
HWEM UX C CKIOHOB
Bonbworo Kaekasa. BcTpeueHHble 30echb
amdunbonbl, NMPOKCEHbI, MUHEPanbl rpyn—
Nbl  3nNMpoTa SBNAKTCA pPes3ynbTaToMm
pa3mbiBa BYyNKaHW4YeCcKUx nopod, cna-—
ralowmnx Banpamckoe nogHaTue. 3Tn Mu-—
Hepanbl B HOXXHOM HanpasneHunm nonon-—
HANWCb NPOAYKTaMW pas3pyLleHna nopoa
Manoro KaBkaza (MOHTMOPUNNOHWUT,
BynkaHuuyeckun nenen, amdpubonsl,
pokceHbl W pap.). B nutaHmm bHaccenHa
annoTUreHHbIM MaTepuanoMm OonpeneneH—
HYH0O pOfb Cbirpanu rps3eBble BYNKaHbI.
3aHAToCTb O0BMEHHbIX no3uunmm B
CTPYKTYPE MOHTMOPUANOHWTA WMOHaMWu
HaTpMsa M KanbUMa COOTBETCTBYET XNOp-—
KanbuMeBoMy W ruapokapboHaTHO—HaT—
pueBOMYy COCTaBy BOA YETBEPTUYHbLIX OT—
noxeHun. CunbHOe o0OnNpecHeHWe BOO B
panoHe bakuHckoro apxmnenara u BO3—
HWKHOBEHWE B OTAENbHbIX y4YacTkax cna-—
60 kucnowm cpenbl OTpUUATENbHO CKa3bl—
BaeTca Ha obpa3oBaHUM 30eCb MOHTMO-—
PUNNOHMTa ayTureHHbiM nytem. OgHako B
lOXKHOM 4acTu 3TOro apxmnenara v tro-—

HOr0—BOCTOYHbIX

nn—
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BOCTOYHOM 4acTu [IpuKypUHCKOW HU3—
MEHHOCTU (IMKCMPYEeTCS MNOBbILLEHNE CO—
OepXaHUa MOHTMOPWANOHUTE ayTUreHHO—
ro MNPOWUCXOXAEHWA B TNMHaxX C BUTPO—
KnacTuyeckom CcTpykTypown. 3pecb obpa—
3yetca Takxe 6Gempennut (rNMHO3eMUC—
TbIW MOHTMOPWINOHUT) U CMELLaHHOCNoN—
Hble rnuHUCTble o06pa3oBaHWA MOHTMO—
puUNnoHMT—6engennMToBoro pana B Ha—
yanbHOW CTagun pguareHesa Ao npuobpe—
TEHMSA NOPOBbIMM BOOAMW KWCMAOro xapak-—
Tepa. [lpy 3aTOM OCHOBHble MOPOObl, Ka-—
KAMW ABMASIOTCA MNUMPOKNACcTbl YeTBEPTUY—
HbIX OTnoXxeHwun, BbicTpee NogoarTCca ne—
pepaboTke, 4emM Mopoabl KUCMbIe.
[vmopocnwpa 2M4, 1 KaonuHUT, Kak wu

B COBPEMEHHbIX OCapgkax, MMerT annoTu—
reHHOEe MNPOMCX0XOeHNUe.

He wcknwouaetca vacTuyHoe ob6paso-—
BaHWE KaoNuWHUTa ayTUreHHbIM NyTemM Mo
KanuesbiM MOMEBbIM LUNaTaM no4YTu npu
HenTpanbHbIX BOAax 4YeTBepTUYHOro 6ac—
cenHa. 3TOT nNpouecc ycununcs B No3n—
HEeM [OuareHese B pe3ynbTaTe MNOBbILE—
HWS KUCNOW peakunn cpepsbl.

TpvokTasgpunyeckaa pasHOCTb XfopuTa
yKkasblBaeT Ha ero annoTUreHHoe Mnpouc—
XOXOEHME.

PasBuntne 3pecb CMELLUAHHOCNOWMHbIX
FMUHNCTbIX 0B6pas3oBaHWM YyKa3blBAeT Ha
4aCTUYHY TpaHchopmMaunto TMUHUCTbIX
MuHepanoB. 3Tu obpas3oBaHUs ABNAKTCS
pe3ynbTaToM arpepauMnm pOerpagupoBaH—
HOM ruopocntabl B MOpckom cnabowie—
NOYHOWM TArOoTEHLLEN K HENTPaAnbHOW cpe—
ne. B otnnyve ot coBpemMeHHbIXx 0CafKoB,
B YETBEPTMYHbIX OTMOXEHUSAX OHW pacn—
poCTpaHeHbl He TOonbkKo B rnybokoBogHOM
yacTun baccenHa, HO TakXe WU B MENKO—
BOOHOM 4acTu ero. 3Tomy cnocobcTByeT
KaKk Bpems, TaKk M NOoBbILIEHHOE COAep—
xaHne Ko0 (2,0-3,59%]) B ToHKONMENUTO—
BOW hpakumm FhAnH.

CmellaHHOCNOMHbIE TNMHUCTble 06pa-—
30BaHMa TMAPOCMHOAMCTO—XNIOPUTOBOro
paAoa C HeynopsOOYeHHbIM YepenOoBaHUEM

CTPATUTPAOUA U CEAUMEHTOAOIUA HE®TETA30HOCHbIX BACCEAHOB
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cnoes
NpoOAyKT
XnopuT.

MunHbl abluepoHCKOro fpyca, Kak u
ONMCaHHble BbIWe FMWHbI NONMMMUHEpPanb—
Hbl U UMEKT, NPENMYLLECTBEHHO, annoTun-
reHHOe MPOUCXOXAEHME.

KaonnHuT B rnuHax HuxHero abliepo-—
Ha, coOepxalluMin 3aMeTHOe KONMWYecTBO
NenMTU3NPOBaHHbIX KanueBblX MONEBbIX
wnaTtoB, 4acTuyHo obpasoBanca aytu-—
FeHHbIM MyTEM, 4YTO W MPUBENO K OTHO—
CUTENbHOMY YBENUWYEHWU 30ecCb ero co-—
OepXaHuns.

MWHbI HWXHero abLiepoHa no cocTa-—
BY dpakumm meHee TMKM MpakTUYecku
He OTnM4YalTCca OT [NMH CpegHero wu
BepxHero ablLuepoHa, YTO CBA3aHO C COX—
pPaHEHWEM OCHOBHbIX WCTOYHUKOB nuUTa—
Hns GacceHa TeppureHHolIM MaTepua—
nom. [lpovcxoauno TONbKO YMEHbLUEHUE
apeana abwepoHckoro baccenHa, a Kkak
cnencTeme  3toro, obmeneHne ero B
panoHe bakuHckoro apxunenara v nosB-—
neHne OCTPOBKOB, MOCMAYXMBLUMX MCTOY—
HUKAMW MECTHOro nNuUTaHua. 3TUMM OCO-—
6eHHocTamMM bBaccenmHa U rpas3eByNKaHU—
4ECKUMUN N3BEPXEHUAMWU, BEPOATHO, CBA—
3aHbl OTAEenbHble clyYan OTKAOHEeHUs OT
cpeaoHero coctaBa [NMHUCTbIX MOPOA.
Habniopaetca yMeHblLUeHME OTHOCUTENb—
HOro cCOoOepXaHWA rMapoCnaObl U Kaonu-—
HWTa NO pas3pes3y CHW3Yy BBEPX W YyBENU—
YeHVe COAEepPXaHWs MOHTMOPUNNOHUTA,
4To 06bACHSAETCA W3MEHEHWEM CO Bpe-—
MEHEeM MOCTYMNNEeHNA UX U3 OCHOBHbIX UC—
TOYHMKOB CHOCaA.

Yeennuneaetcs ponb Manoro Kaskasa
KaKk WCTOYHMKA nuTaHusa B BepxHee ab—
LLUEPOHCKOE BPEMS.

CmMellaHHOCNOMHbIE TANUHUCTble 0b6pa-—
30BaHMA C 4YepeaoBaHWEM MEXCNOEeBbIX
NPOMEXYTKOB rMapocntabl W  xnopuTta
ABNAKOTCH MpPoAyKTOM [(MpOMEXYTOYHbIM)
npeobpasoBaHua TPMOKTa3apu4yecKkmnx
cniog (buotutoB) B xnopur.

MarHeaunanbHble MWUHepanbl

BO3HUKNM  KakK MNPOMEXYTOYHbIN
npeobpasosaHua 6BuoTuta B

(nanbi—

73



M.b.XeupoB

K r eHe3ucy v rnocrceguMeHTalnoHHbIM U3MEHEeHUAM T[TIMHUCTbIX MUHepasioB

Mes3zokariHo3ovickux oTnoXxeHuii AsepbavimkaHa

FOPCKMUT W CEenuWoNnuT), BCTPEYEHHbIE
TONbKO B  OTAENbHbIX MEMNKOBOOHbIX
yyacTKkax MMEeKT ayTUreHHoe MPOUCX0X—
OEeHue.

B oTnoxeHuax akuarbina cocTaB rnuH
N 0CcOoBEeHHOCTU TNUHUCTbIX MWUHEpPanoB
XOpOLLUO cOornacywTca C ycnoBuamu 06—
pasoBaHUsa 3Tux oTnoxeHun. LlLinpokoe
pacrnpocTpaHeHWe OTNOXEHWUA ak4arbina
B npegenax AsepbampxaHa CBA3aHO C
ak4yarbIinbCKOW TpaHCcrpeccuemn, kotopad
Hayanacb elWe B paHHEeNNIMOUEHOBOE
BpeMsa. MakcumanbHOro pasBuUTUA OHa
OOoCcTuUrna B ak4yarbine, 4YTOo MpuUBENO K
3HAUNTENbHOMY pPacLUMpPEHUD rpaHuu
Kacnunckoro mops. B ato Bpema nmenu
MECTO WHTEHCWBHbIE TEKTOHUYECKUE
OBVXEeHUs, KOTOpble MNpuMBEnn K ycune—
HUIO rpaA3eBbiXx BYNKaAaHOB B baknHckoMm
apxunenare n HVWXHEKYPUHCKON HU3MEH—
HOCTW, KOTOPble 03HaMEHOBbIBANUCH
pOCTOM cKknagok u obpasoBaHWemMm pas-—
pbIBOB.

PacwwupeHune rpaHuy bHaccenHa
ocagKOoHaKoMNneHna npuBeno K
TPaAHCIrpeccuBHOMY 3aneraHuto
OTNOXEHU akyarbina Ha 6onee
LpeBHMX (0T moHTa OO0 naneoreHa)
oTnoxeHuax. B ato Bpema mname—
Hunacb w1 rnybuHa BaccenHa.
Hanbonbwee norpyxeHne 6Hac-—
CenHa WMENo MEecTOo B 3amnagHon
yacTu ero, rge MOLHOCTb OTNno—
XXEHUM ak4yarbina cocTaBnder
500m n 6onee. VIHTeHCMBHO BO3—
LbIMaKLLMeCs rOpHble COOPYXeHUs
Anbnunckonm cknag4aTol CUCTEMbI
- bonbwon w Manein KaBkas
cHabxanu akuyarbinbckun 6accenH
obnomouHbiM maTepuanom. Cpepna
baccenHa 6bina cnabo wenovHagq,
6bnnskaa K HenTpanbHonm ¢ pH =
7,5 — 8,5.

BakunHckum  apxunenar  6bin
3HaunTenbHo ypaneH oT 6Geperos
BaccenHa, 4yem M 0bbsAcCHAETCA XO0—

Puc.
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2. [HudpakTorpammbl,
(npocBeunBatoLLan)
TepHble [N TOHKOMENUTOBOW Ppakuuy FAMH aK4arbibCKoro
Apyca. a, 6 n B — 10 xe, yto n Ha puc. 1.

pollas OTMYYEHHOCTb [MWH ak4varbina
bakuHckoro apxumnenara. Ha psage cBo—
0OB aHTUKNUHAMNbHbLIX MOOHATUN
FbINMbCKME OTNOXEHWUA HEe oTnaranuchb
BoBce. BoaHbim pexum Bbin CNOKOWHbIR,
4yemM Ha 3anape, roe rocnoacTeoBann yc-—
nosua T3oHbl B3MyumBaHuaVY (no Ctpaxy]),
bnaronpuaTHble ONA OTMOXEHUN aneBpuU—
TOoB. 3Tumum ycnosusmu obycnoBneHbl
COCTaB W TFEHEe3UC TUHUCTbIX MUHEepa—
noB. MUHUCTbIE MOPOAbl 3TUX OTNOXEHUN
cocToaT n3 rmgpocnwgbl 2M4, MOHTMO—

aKk4va—

pUNNoHWTa, KaonuHUTa, XnopuTta, CMe-—
LLUAHHOCNOMHbIX TNMHUCTbIX 0Bpa3oBaHuin
6ennennMT-MOHTMOPUNNOHUTOBOrO, rMAo—
POCHANCTO~MOHMOPUNNOHUTOBOrMO n
MOHTMOPUANOHUT—XNOPUTOBOro paga cC
HeynopaooYeHHbIM YepenoBaHWEM CHOEB,
MarHesunanbHbIX CUIMKATOB LENo4YevyHOoro
CTPOEHMS, a TakXe HEernMHUCTbIX MUHEe-—
panoB (kBapu, monesble wnaTbl U AOp.)
XapakTepHble [OnNA TOHKOMNENMTOBOW

thpakumn rnvH ak4varbina gudpakTorpam-—

TEPMOrpaMMbl U 3NEKTPOHHas

mMukpodpoTorpacgima  (x11000), xapak—
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Mbl, 3NeKTPOHHble MukpodoTorpadum u
TepMorpammbl NpUBEOEHbI Ha puc.2, rae
hukcnpoBaHbl 6azanbHble pednekchbl, xa—
pakTepHble Ana YykKa3aHHbIX MWHepanos,
3HOO— W 3K30TepMuyeckme 3ddekThl,
CBA3aHHble C W3MEHEeHWEM MUHepPanoB
npun HarpeBe o6pa3uoB, a Takxe Mopco—
nornyeckme ocobBeHHOCTU YacTul.
MuHucTble MuHepansl (rugpocniopa
2M,, KaonuHUT, XNOPUT, YaCTUYHO MOHT—

MOPUANOHUT) Kak WU B OMNWCaHHbIX Bbille
OTNMOXEHNAX, MMEKT annoTUreHHoe npo—
NCX0XOEHME.

MOHTMOPUANOHMUT MNOMUMO annoTUreH—
HOro0O WMeeT TakXe ayTUreHHoe Mpouc—
xoxneHve (obpasoBanca B MOpPCKOW cpe-—
oe no nennosomy maTtepuany). Cogepxa—
HWEe MOHTMOpunnoHuTa B [lpuKypuHCKON
obnactn un [AHOXMHCKOM pavoHe CUIMbHO
YBENUYUNCH MO CPaBHEHWHD C OTNOXe-—
Huamn bakuHckoro apxunenara, 4To CBA—
3aHo ¢ bnusocTbio Mx k Manomy KaBka—
3y—"0CHOBHOMY WCTOYHMKY nuTaHua 6ac—
CerHa MOHTMOPUANOHUTOM BYNKaHOreH—
HOr0 MPOUCXOXAEHUA U BYNKAHUYECKUM
nennom. BynkaHnyeckun nenen B ba-
KMHCKOM apxunenare He noAaBeprancs
rnybokon nepepaboTke, 4TO CBA3aHO C
KMCNbIM COCTaBOM BYNKaHUTOB W Hannyim—
eM B OTNOXEHWAX akyarbina B 3aMeTHbIX
konunuectBax Ky0 (2,5-3,05% dpakunn
meHee Tmkm). 3To cnocobcTBoBano 06—
pasoBaHui benpgennuta (FMMHO3EMUCTOrO
MOHTMOpMANOHUTA) W nepexogy ero B
fanbHenwem B ruMApoOCAAYy MO0 CXEME:
ByfNlKaHM4yeckoe cTekno —~6engennut —
CMEeLLaHHOCNONHbIE TNMHUCTbIe 06pas3o—
BaHMA 6enpennMT-rMapocnancToro pa—
na—rugpocnioga. [[Ong BbiACHeHMA 3TOro
Bonpoca Hamun obpabaTbiBanacb gpakuuns
MeHee 1MKM TfMH TpPEexHOpPMalbHbIM
pacTBOPOM XMNOPUCTOr0 NUTUS MO MEeTo—
ovke [puH—Kennn v 0AOHOHOPManbHbIM
pacTBopom rugpata okucu kanua (KOH).
[lepBas obpaboTka nmokasana, YTO B COC—
TaBe nenna AOENCTBUTENbHO MpPOMCX0AnT
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TpaHcopmauna benmgennuta B
cnoay.

B akuarbinmbCckux OTNOXEHUAX, Kak U B
YeTBEPTUYHbIX OTNOXEHUSAX, KaONUHUT
nveeT annoTUreHHOe MNPOUCXOXOEHNE.
PacnpocTpaHeHHbIN 30ecCb TpUOKTasgpu-—
YECKU XMOPWUT MOCTynman B ak4arblbCKUM
baccenH, B ocHoBHOM, ¢ Bbonbworo Kas-
Kasa. He ucknw4yaetTca TakXe 4yacTuyHoe
obpasoBaHuMe xnopuTta N0 NMPOKNAcCTU-—
4eckomMy MaTepuany, Ha 4YTO yKa3biBaeT
OTHOCUTENBbHO MOBbILIEHHOE COOdepXaHue
ero B rNnuMHax.

MarHeswnanbHble cunukaTbl (manbiropc—
KAT W CEennonuT), BCTPEYEHHble B FMAWHaXx
akuarbiia UMeT ayTUreHHOEe MPOUCXOX—
OeHune.

B oTnoXxeHunax HUXHero nnuoueHa, Kak
N B OMNWCAHHbIX BbilLEe MONOAbIX OTNOXE—
HUAX, TFNWHUCTblE MWUHEpanbl He noaBep—
XEHbl 3aMeTHbIM MNOCTCEeAMMEHTaLUNOH—
HbIM M3MEHEHMSAM W XapakTep pasmelle-—
HUA WX B MNPOCTPAHCTBE W BO BPEMEHMU
CBA3aHbl, B OCHOBHOM, C YCNOBUAMMU B
baccenHe ocagkOHaKOMNEeHUs KU pacrnono-—
)XEHWEM WCTOYHMKOB cHOca 0BMOMOYHOro
MaTepuana OTHOCUTENbHO HUXHEeNnMoue-—
HoBoro b6accenHa.

B Hauane Beka HWXHEro nnuoueHa
obnacTb ceaMmMeHTauMnM OCadKOB OrFpaHu-—
ymBanacb 3amkHyTonm HxHo—Kacnumnckon
KOTNOBWUHOM, TOMbKO 4YacTUYHO BbIXOOA—
wewn 3a npenensl coBpeMeHHoro Kacnuq.
B «koHue Beka BCBA3M C Ppa3BUTUEM
TPaHCrpeccun, KOHTYpbl Ero CUNbHO pac—
wupunucb W npegcrtasngan cobom o0b60-
CcobneHHbI OT OKeaHa BHYTpPMMaTEpUKO-—
Bbli MENKOBOAHbIA ONPECHEHHbII BOOOEM.
Mpn atom B ABLUEPOHCKOM N—BE WU apxu—
nenare ocagku copmupoBanucb B YyCno—
BUAX 3aMeAaneHHoro norpyxeHus obnac-—
Tn. B HOXHOM yacTu BMaguHbl HaKoNMNeHune
0CafKoB Npoucxogmno B ycnoBusx BbicT—
poro norpyxeHus baccemHa C YyCUNEHHbIM
nocTtynneHnem bonee QUCNEpPCcCHOro marte-—
pvana, 4To cnocobcTBOBaNo YCUNEHUO
30ecb OTMYYEHHOCTUM T[fIWH, Pas3BUTUID
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ABlo[ v ocnabneHunto pa3BuTUA kaTare—
HeTuuyeckux npoueccoB. Bogbel baccenHa
W3MEHSANNCb OT COfiEHbIX B Hadane BeKa
HUXXHEro NNvMoueHa, A0 MNPeCHbIX BO BTO—
pon ero nonoBuHE.

leoxumnyeckaa obcTaHOBKa BOAOEMaA
N3MeHsanacb OT OKUCAUTENbHOM K HENT—
panbHOW ©” BOCCTAHOBUTENbHOM B Ha—
npaBneHnn OT nepudepun K LeHTpanb—
Hom ero yacTtu. Knumat 6bin Xapkum.

MOHTMOPUANOHNT HUXHEro oTaena
HUXHEro nnauoueHa WMeeT Kak annotm-—
reHHoe, Tak M ayTUreHHOE MNPOUCXOXAe—
Hue. AYTUreHHbIN MOHTUMOPWUNNOHUT SB—
naeTcd NpPoaoyKToM nepepaboTky Bynka—
HNYECKOro CTekna B [OuareHese B LUe—
MOYHbIX MOPCKWUX YCNOBMAX MO CXEME:
cTekno —~6engennut —

obpasoBaHusa ben—

ByNKaHW4yeckoe
CMELLAHHOCNOMHbIE
0ENNUT—MOHTMOPUNNOHMTOBOrO
MOHTMOPUANOHWT.
BynkaHunuecknn wmatepunan B Abwe-—
POHCKYKD obnacTe nocTynan B MeHbLUEM
KonuyecTBe, YyeM B bakuHckum apxune-—
nar, BCBS3M C 3TUM 30eCb Nopofabl
COOEpXaT MeHbLUEEe KOMMYECTBO MOHT—
MOpUNNoHUTa. 3TOMY MNPensTcTBYeT Tak—
Xe TnoBblLUeHHOe copepxaHue (3,0-
3,5%) K-0 B AbwepoHckon obnacTw.

papna—

Bnuskmin coctaB rMMH HUXHEro nnvo-—
LueHa, 3anerawLwmx Ha rnybvHax oT Hyns
no 6 kM 1 Hbonee M coOxpaHeHWE MOHT—
MopunnoHuta 6e3 3aMeTHbiIX CTPYKTyp—
HbIX W3MEHEHWN, yKa3blBaeT Ha OTCyTC—
TBWE 3aMEeTHbIX W3MEHEHU ¢ rnybuHom B
rmuHncTbix nopopax (TeomoposBu4y,1967),
3@ UCKMKYEHUEM MX OTHOCUTENbHOro yn-—
NOTHEHUSA.

mopocniopga 2M,4, Kak 1 B ONMUCaHHbIX

BblLLIE OTNOXEHUNAX, ABNAEeTCAa annoTureH—

HbIM, U mocTynana B baccenH ¢ bonb—
woro KaBkasa.
ANNOTUreHHbIMW  EGBMAKOTCA  TakKXe

KaonuHUT n xnoput. lNpnsHakn aytureH-—
HOro MPOMCXOXOEHWA OTMEYalTCA TOINb—
KO Ha Bonbwunx rnybuHax HXHOW 1 HOro—
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BOCTO4YHOM 4vacTax BakuHckoro apxune-—
nara.

He HabniopaeTcs cTagumMHOro MamMeHe—
HWS TAMHUCTbIX MWHEPanoB B FAWHUCTbIX
nopoaax, NpPUYMHOA 4Yemy CRyXuT BbicT—
poe 3axO0pOHEeHVWe 0CagkoB M MX MOMOAOWN
BO3pacT.

KoMnnekcHbIM M3y4YeHneM TNUHUCTbIX
nopoa BEPXHEro oTAena HUXHEero nnuo-—
LeHa yCTaHOBMNEHO, YTO A0 rnybuHbl 3KM
OHM COXPaHAKT CBOW MEPBUYHbIE CTPYK—
Typbl, TEKCTypbl W MNpoYMe MpPU3HaKK
ovareHesa, ecnu He cuuTaTbh cnaboe
KOPPO3MOHHOE pacTBOPEHWE HeycTonyu-—
BbIX KOMMOHEHTOB

Huxe ykasaHHOm rnybuHbl oTMevarT—
CA HeKoTOpble KaTareHeTU4Yeckme namMe-—
HEHVMS W OHWM [JOWAW TOMbKO A0 3Tana
MK, mesokaTareHesa.

[NpucyTcTBME CMELUAHHOCNOMHbIX 06—
pasoBaHW B [NIMHaX BEpxXHero ortgena
HUXXHEro nnuvoLeHa ykasbiBaeT Ha He3a-—
BEPLUEHHOCTb TpaHcdopmaumm
TbIX MWHEPANoB, HA4YaTOM KakK Ha KOHTU—
HEHTE, TaK M B MOPCKUX YCMNOBUSAX.

ConeHocTb baccenHa BepxHero otae-—
na HuxHennuoueHosoro 6accenHa 6bina
HM3Kasa. Ho B OTOENbHbIX yyacTkax, Mno—
BMOMMOMY, BPEMEHaMW COMEHOCTb [OC—
TUrana 3HaJYUTENbHOM BEMUYUHbI, 4TO
BnaronpuaTcTeoBano o0bpas3oBaHUKOD Mar-—
HesnanbHbIX CUINKATOB, CUNbHO W3BECT—
KOBbIX M OrmMncoBaHHbIX 0capkoB. B 3To
Bpemsa Takumu 6binu [pukypuHckaa 06—
nactb, bakuHckum n ABLiepoHckun ap—
Xxunenarun, BOKPYr KOTOPbIX MMENO MECTO
noBbILLIEHHAaA COoneHocTb, Brnarogapa 06—
pa3oBaHW 0OCTpoBKOB W 6aHok (lMawa-
nel n op.,1979).

OTno)XeHnss NOHTa W3yYEHHble, B 0C—
HOBHOM, Ha ABLepoHCKOM nN—-Be Bblpa—
XEHbl MAOTHLIMW FAWHAMK MO CPaBHEHUIO
C FNMHaMM HUXHEro nnuoueHa.

B HuMX, KaKk 1 B rMUHAaxX HUXHEro nnvo—
LeHa He OTMe4eHbl 3aMeTHble TpaHC—
hopmaumn rMMHUCTLIX MUHEPAnNOoB.

rMmuHnc—
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MwvoueHoBblie oTnoxeHua. Llunpoko
pacnpoCcTpaHeHHble B MWOLEHOBbIX OTNO—
XEHWSX T[MMHbI CWUNbHO YMNNOTHEHbl MO
CPpaBHEHUK C MopodamMu HUXHEero nnMo—
ueHa wn noHTa. B oTpenbHbIX cnydaax
30ecb BCTpeyalwTCa [axe CcrnaHueBaTble
rmuHbl. CnegyeT OTMETUTb, YTO WM3MEHEe—
HWA cocTaBa FMUH U TAWHUCTbIX MUHEpPa—
noe B 6Oonbllen cTeneHW 3aBUCAT OT
reonoro—TeKTOHUYECKUX W TFeoXMMUYec—
KUX yCcrnoBui, 4em 0T rnybuHbl 3aneraHus
OTNOXeHUn. Tak, MO AaHHbIM KOMMONEeKc—
HOrO W3y4YeHUs TMUHWUCTblE MWHepansbl
rMMnuH MuoueHa B mexaypeube Kypbl u
[[@abblppbl, @ TakxXxe [AHOXMHCKOM panoHe
npencTaBneHbl, NPEUMYLLECTBEHHO, MOHT—
MOPUNNOHUTOM, KOTOpbIA cocTaBnsetr 60—
nee 85-90% ToHkonmenuToBOM dpakumn.
B oTtnuume oT HMX B 0QHOBO3pPAaCTHbIX
rnnHax Esnax—AroxebeoMHCKOro panoHa
COOoepXaHWe MOHTMOPUANOHUTE YMEHb—
LaeTcqd, C napannefnbHbIM YyBENUYEHUEM
rmopocnoabl.

MOHTMOPUANOHUT  MMWOLEHOBbLIX  FNWH
MMeeT KakK ayTUreHHoe, Tak W annoTu-—
reHHOe MNPOMCXOXAEHME.

Opyrne rnuHucTbie MuHepanbl (rmgpo—
cniopa 2M,, KaonuHWUT, xnopuT wn Ap.)
MMEeNT, B OCHOBHOM, annoTUreHHoe npo—
MCXOXAEHNE.

AyTUreHHOro MNPOUCXOXAEHUA Kaonu-—
HWT BCTPEYEH B CNOMCTbIX FA30HOCHbIX
rmnHax nnowanen Macasblp n BbuHaragnm
(Xenpos n gp., 20035).

OTnoxeHna onuroueHa. [leTanbHoe
nccnegoBaHWe FMUHUCTbIX NOpOoA MokKasbli—
BaeT, 4YTO OHW He npeTepnenn 3Hauyn—
TeNbHbIX MNOCTCEAMMEHTAUWOHHbIX U3Me—
HEHWA W COXPaHWNU OCHOBHblE YepThl,
XxapakTepHble [ONS HayanbHbIX 3Tanos
(MK, n MK5) mesokaTtareHesa. [lpn aTom
Tepmobapuyeckme napamMeTpbl COCTaBns—
nm 100-1300C n 60-70 MIlla, uto He
MOrMM OKa3blBaTb 3aMETHOro BMAWAHUA Ha
npeobpasoBaHne MMUHUCTbIX MUHEPAaNoB.

[MlpoBeOEHHbIMM MCCNEenOBaHUAMU  yC—
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TaHOBMNEHO, YTO pacnpeneneHne rAMHUC—
TbIX MMWHEpPanoB B OMUIOLEHOBbIX OTMNO—
XeHunax AsepbampxaHa xopoLlo cornacy-—
eTCA C pacnofoXeHWemM OCHOBHbIX WC—
TOYHMKOB MNUTAHMA U 0cobeHHocTAMU
baccenHa ocaakoHaKonneHwusa.
[MoBbILLEHHOE CcOAEepXaHWe ruapoCcnio—
obl 2M4 B ONMUroueHoBbIX OTIOXEHUSAX

NMpukacnuncko—-TybuHckoro panoHa,
obbsAicHAeTCS nocTynneHvem ee ¢ bonb—
woro KaBkaza. Ho ymeHblLueHne copep—
XaHug 3Toro MuHepana C napanienbHbIM
yBENNYEHNEM MOHTMOPUANOHUTE B LEHT—
panbHOM 4acTW [aHHOro panoHa 06bfAc—
HAeTcs nepepaboTkom 30ecb MNennoBOro
mMaTepuana B LLIENOYHbIX MOPCKWUX YCNO—
BUAX.

Peskoe ymeHbLieHne rugpocnoabl 2My

B CpenHekypuHCKOM BRaguHe U 0ocobeH-—
HO B [daHpoxmHckom HIP obbacHAeTcs
TeM, 4TO OHa He nMocTynaeT crwaa B
6onbwmx konuyectBax ¢ bonbworo Kas-—
Kasa, a BbICOKOE COAepxaHue 3[echb
MOHTMOpPMANOHUTE — Kak obpasoBaHuem
€ro ayTUreHHbIM MNyTEM B MOPCKOWN Lie-—
NOYHOM cpefe, Tak K MOCTYNNeHUem C
Manoro Kagkasa (Mwno, 1968; [pum,
1967; Mextnes n gp., 2005; Anuzage n
op., 1975).

[Mpeobpa3oBaHue BYNIKAHNYECKOro
cCTekna B MOHTMOPUANOHUT MNPOUCXOAUT
MO ONMCaHHOW BbILLE CXEME: ByNKaHN4ec—
Koe cTekno—6engennuTt ~cMeLlaHHOC—
novHble o06pas3oBaHuMA BenoennMUMT—MOHT—
MOPWNNOHUTOBOrO paga ~>MOHTMOPUANO—
[Mp HENonHoM TEeYeHuUU 3TOro
npoLecca COXpPaHAKTCs 3aMeTHble KOonu-—
yecTBa CMELIAHHOCNOWHbLIX FAMHUCTbIX
obpasoBaHuin, YTO MMeeT MecTo B Hwux-—
HekypuHckoM wn Lllamaxbi—-[o6ycTaHCKOM
panoHax.

B cnyyae oTcyTtcTBMS NOABMXHOIO
KPEMHMUSA B HayanbHOW CTaguMn yKasaHHOWN
CXeMbl W HanMunsa MOHOB Kanus, BO3MOX—
HO obpas3oBaHWe TMOPOCAKObl MO CXEME:
BynKaHM4yeckoe cTekno —~b6engennut —

HWT.
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Punc.3. Oudpatorpammbl (A), anekTpoHHass MukpodhoTorpadus

nocpencTBeHHoro o6bpas3oBaHug ero
M3 MyCKOBMTa NPU WHTEHCUBHOM Kao—
nnHutToobpasoBaHumn nepexonHbIx
BEPMUKYNUTOBbLIX MuHepanoB. B cBa-—
3M C 3Tum, cnegyetr OTMETUTb, 4TO
OaHHbIM MuHepan obHapyXeH HamMun Ha
nnowann TawmappaH (puc.3) Ha He—
6onbLIOn N0 MOLLHOCTW MPOCROWKe, B
KOTOpOW, MO—BMAOMMOMY, MPOUCXOQMNO
obpasoBaHMe KaonMHUTaA MNO4 Aenc—
TBMEM KWUCMbIX NMOA3EMHbIX PacTBOPOB.
B paHHOom npocnoe noponoobpasyto-
WMM MUHEpanoMm SBAAETCH KaOoNUHUT,
B TO BpPeEMS KakKk B HWXEe— U Bbllle—
nexawmx rnuHax npeobnapatlT rma-
pocniga M MOHTMOPWANOHUT, @ Kao—
nnHnT cocTtaenaet 10-15% ToHkone-—
nMTOBOW hpakumu.

B onuroueHoBom 6GaccenHe
Lllemaxbi—-lobycTaHckoro HIP

(B) n tepmorpammebl (B), xapakTepHble Ons MWH, COOEPXXaLLlmX

CMELLaHHOCIIOMHOro  MuUHepana cC

n HarpeToro npu 5800C, COOTBETCTBEHHO.

CMeLlaHHOCNonHble obpasoBaHuga bBen—
LENNUT-TMAPOCNKANCTOr0 paga—> rma-
pocntga, YTo UMEeeT MEecTO B UeHTpanb—
Hom yacTtm [lpukacnuncko—TybuHckoro
panoHa.

KaonuHnt n rugpocntoga B OTAOXEHU—
AX OonuroueHa WMEeKT, NPenMyLLeCTBEH—
HO, annoTUreHHOe MPOUCXOXAEHME, YTO
CBA3aHO C LEeNnoYHbIMW BOCCTaHOBU—
TENbHLIMW FEOXUMUYECKMMWU YCNOBUAMUN B
baccenHe ocagkoHakonneHus.

LlenoyeyHble MarHesuanbHble CUIMKa—
Tbl, K&K M B OMUCaHHbIX BbILLUE Cny4yasx,
UMEKT ayTUreHHOEe MPOUCXOXAEHUE.

CMeLlaHHOCNOMHbIM  MUHEepan ruaopo—
CNIOANCTO-BEPMUKYNMTOBOro paga BO3—
HukaeT no cxeme rugpocnioga=(l) (cme—
waHHocnonHbin B (Bepmukynut)<>B<
cMelwlaHHocnonHbin B—M (MoHTMopunno-—

HUT)2M(52). o 3akntwdenunto A.T.Koc—
coBckonm (1968) paHHaa cxema ocy—
wecTtengetcs cnpaBa Haneso. [.Pwuu

(1958) noaoTBepxpaeT BO3MOXHOCTb He—
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4yepenoBaHVeM
rugpocniogbl M Bepmukynuta no motuBy ABAB. a, 6,
OMpaKkTorpamMmbl BO3OYLLHO—CYXOro, HaCbILLEHHOr0 MMMLEPVHOM

rocnogcTeoBana cnabowienoy—
Has cpepja, HebnaronpusaTHas
ona obpasoBaHuMa KaonuHuTa B
CeaMMeHTO— W AuareHese, 47O
paeT OCHOBaHWe [JOMNyCTUTb BO3MOX—
HOCTb obpa3oBaHMsa KaonuHWTa B MPOTO—
Mpn 3TOM NOMHOCTbK WUC—
4e3nM MOHTMOPUNNOHWUT W TMOPOCNOAa, U
NOSBUNCS CMELUAHHOCMOMHbIA MUHepan,
B pes3ynbTaTe Aerpagauvm ruapocnionbl.

JoueHoBble OTNOXEHMS. 3aKkoHOMep—
HOCTW pa3MeLLeHns TFNUHUCTbIX MUHepa-—
NOB B 30LEHOBbIX O0OTNOXeHusax Asep—
H6anpxaHa, Kak U B BbILLUEOMNUCAHHbIX OT—
NOXEHWAX, XOPOLIO COrnacyrwTca C 0C—
HOBHbIMW WMCTOYHMKAMW CHoca obnomou-—
HOoro maTepuana. Tak, LUMPOKOPacnpocT—
paHeHHaa B rnuHax [lpukacnuncko—-Ty-
6buHckoro HIP ruopocnwopa 2M4 nocty—

CcnoeB
B —

KaTareHese.

nana B 6GacceH C CeBEpPO—BOCTOYHbIX
cknoHoB bonbworo Kaskasa. Takxe fge-—
no obCTOUT C KAOMUHUTOM WU XNOPUTOM.

CopepxaHne MOHTMOPUNNOHUTE B
ueHTpanoHom uacTtm [lpukacnuncko—Ty—
6buHckoro HIP wn ocobeHHo CpepHeky—
puHckowm BnaguHe (MFanpxuHckuin, My—
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paoxaHnuHckunm HIMP n mexaypeube Kypbl
n abblppbl)] 3aMeTHO Bo3pacTaeT
(puc.4), 4yTo cBA3aHO C MOCTYNNEHVNEM B
soueHoBbIn HaccenH 6onMbLIOro  KONU—
4yecTBa BYNKaHW4YeCcKOro maTtepuana wu
nepepaboTkon ero B CeAMMEHTO— U Agua—
reHese. 370 NpuBOAUT K 06pasoBaHuUIO
ayTUreHHOro MOHTMOPUANOHUTE U CMe-—
LLUaHHOCNOMHbIX 0Bbpas3oBaHun Bengennut—
MOHTMOPUANOHNTOBOrO psga.

[lepexog nennoBoro MaTepuana B
MOHTMOPUANOHUT 34€eCb MOATBEpPXOaeTcs
TakXe MOHOMMWHepanbHbIM MOHTMOPUNNO—
HUTOBbIM COCTaBOM Ccnabon3MeHeHHbIX
nennoB, a TakKXe TakuM >Xe COCTaBOM
rmMHucTon dpakumn (meHee TMKM) riuvH
soueHa [AHOXWHCKOro panoHa M Mexpaoy—
peuba Kypbl n [abbippbl, KOTOpblE OTAU—
yalTCca 0bunnem BYNKaAHMYECKOro mMaTte—
puana.

[Mlo mepe pas3BuTus KaTareHesa rnu-—
HUCTble NOpoAbl W MWHepansbl
nogBeprakTCcA onpeneneHHbIM
N3MEHEHNAM: YMNOTHEHWIO MOPOL
(nepexon rMH B apruinnTbl] u
nepexon ManoycTONYMBbLIX MUHE—
panoB K yCTOM4YMBbIM. 3TO XOPO—
LLUO MPOCMEXMBAETCA B OTNOXe—
HMSaX 3oueHa mexaypeybs Kypbl
n [abbippbl, roe ¢ rnyébuHom wu
BO3pacTOM YyMEeHblLUaeTCa Cooep—
XaHue MarHesmanbHbIX Cunnka-
ToB, rugpocnwabl 1M, benpenu-—
Ta N CMeLlaHHOCNOoNHbIX 0bpaso-—
BaHUM B6enpennuT—MOHTMOPUNIo—
HUTOBOro pspa. Habnwopaetcsa
TakXe YyMEeHbLLUEHNE COAepXaHud
HabyxalLwmx KOMMOHEHTOB U MO~
ABNEHNE CMELUaHHOCNOMHbIX 06—
pasoBaHum MOHTMOPUNMOHNT—
TMAPOCAANCTON0 M MOHTMOPUN—
NOHNUT—XNOPMTOBOr0 PALOB.

[lopoaobl cpenHero 3oueHa, chpaKLmn
KaKk MWHUMYM, npownu 3Ttan
MKj3 mMesokaTtareHesa. [lepexon

OT CpengHero soueHa K HUXHeMy

CTPATUTPAOUA U CEAUMEHTOAOIUA HE®TETA30HOCHbIX BACCEAHOB

2008 Ne1

COMpPOBOXAAETCA YCUMEHUEM KaTareHeTu-—
YECKMX W3MEHEHWN, 4YTO BblpaXeHo B
ewe 6onbwemM YANOTHEHUM TAMH WU UX
aprunanTusaunn.  AprunnuTbl  HUXHETO
30UEeHa B MOTrPYXEHHbIX yyacTkax Mexay—
peuba Kypbl n [abbippbl npownu aTtanbl
MK,4, a mectamn MKg MesokaTareHsa.

ManeoueHoBblie oTnoxeHusa. OTnoxe-
HWS naneoLeHa LUMPOKO pacrnpoCTpaHeHbl
B lNpukacnuncko-lybuHckom, AbLuepoHc—
kom, Lllamaxbi—-[obycTtaHckom u JleHko—
PaHCKOM paroHax, HO pexe BCTpeyarT—
ca B MypaoxaHnMHCKOM pamoHe U Mex-—
nypeube Kypbl n [abbippbl. Npenctasne-—
Hbl OHW MPEWMYLLECTBEHHO XOPOLLUOOTMY—
YEHHbIMW rMUHamMn c¢ HebonbLwUMKM NPOC—
nosgsMn OpPYyrux NUTONOTMYECKMUX TUMOB MO—
poa. BoicokornuHncTeiMn ABRASIOTCA OTNO—

xeHna AbwepoHckoro u LWlamaxbi—lo-
bycTaHckoro panoHoB, ccopmMupoBaB—
wuecd B rnybokosogHowm uvactu Baccen—

H a

Puc. 4. Oudpatorpammbl (A), anekTpoHHas MuKpodoTorpadus
(x18000) n Tepmorpammbl (B), xapakTepHble Onsi TOHKOMNENMTOBON

rMWH  BepxHero 3oueHa [aHpxuHckoro HIP  w

mexaypeubs Kypbl 1 [@bbippbl. @ — gudpapTorpama BO3AYLLHO—
cyxoro o6pasua, 6 — HacbILLEHHOro FIULEPUHOB, B — HarpeToro
npu 580°C, r — obpaboTaHHOro pacTBOPOM €OKOro Kanus, O —
06paboTaHHOro pacTBOPOM XMOPUCTOrO NUTUS.
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Ho—lobycTtaHckoro HIP ceBupetenb—
CTBYIOT O MPEUMYLLECTBEHHO annoTu—
FEHHOM WX npoucxoxaeHun. Tak, rmp-
pocniogpa 2M,, gasnglwasca npeob—
nagawLwmM rAWHUCTbIM  MUHEpPanom
06blyHO He o06pasyeTca B MOPCKUX
ycnoBmax aytureHHbiM nytem. OHa,
BEPOSATHO, MocTynana B HUXHEMEeNo—
Bon 6accenH c 6onbworo Kaskasa,
lOpCKME CcnaHubl KOTOPOro npenctaB—
neHbl MNPeVMyLLEeCTBEHHO TMAPOCH—
non (Kepumoe n gp., 2001; Kepumos
n op.,1987; Iebepnes n gp., 1987 nu
op.).

Peskoe yBenuuyeHne coOoepXxaHua
MOHTMOPWUANOHUTA NpW nNepexoge oT
roTepmBa—anTta K anbbckomy spycy
faeT OCHOBaHWE CBA3biBaTb C ycune-—

HWEM B 3TO BpeMf ByNKaHW4yec—

Puc. 5. [Oucppatorpammel (A), anekTpoHHas mMwukpodoTorpadma Koy OedTenbHOCTM Ha BbonbLwowm

(x18000) wn Tepmorpammbl (B), xapakTepHble Ona dpakumm Kagkase. 3To o6ecneuyuno noc—
Menbye 1 MKM CEepUTU3VMPOBAHHbIX aprufifMToB HWXHEro Mena

MypapnxaHnuHckoro HIP. a, 6, B — To Xe, 4T0 1 Ha puc. 4.

ocapkoHakonneHus. 3Oecb OHWM noaBep—
XEeHbl OTHOCUTENbHO cnabomy ynnoTHe—
HUD M KaTareHeTUYecKMM WU3MEHEHUAM.
B npyrvx panoHax OHW MOOBEPXEHbl 3a—
METHbIM TpaHC(OPMaUMOHHbIM WN3MeHe—
Huam. CopgepXaHue TrAUHUCTbIX MUHepa-—
NnoB, Kak U B OMUCaHHbIX BbILIE OTNOXE—
HUAX, N3BMEHSATCH, B OCHOBHOM, B 3aBU—
CUMOCTW OT MOCTYMNNEHUA TEeppUreHHoro
mMaTepuana W3 OCHOBHbIX WCTOYHUKOB
nMTaHWA naneoueHoBoro 6accenHa

Mo cocTaBy rMUHUCTbIX NOpoA He Hab—

noaaeTcs 3aMEeTHbIX pasnuuum  Mexnay
BEPXHUM W HWXHWM MNaneoueHoM, u4TOo
yKasbiBaeT Ha OTCyTCTBME B npepenax
paspesa naneoueHa ocobo 3aMeTHbIX

npeobpas3oBaHU FMUH U TAUHUCTbIX MU~
HepanoB, 3a ucknw4vyeHMem HebonbLioro
YyNNOTHEHUA NMOpPOA CBEPXY BHU3, MO pas—
pesy.

Menosbie oTnoxeHusa. CoctaB rmuH u
CTPYKTYpHble 0COBEHHOCTW TNUHUCTbIX
MaTepnanoB HUWXHEMENTOBbIX OTNOXEHUN
lNpukacnuncko—-TybuHckoro un Llemaxn—
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TynneHve B bBaccenH 6BonbLioro
KonnyecTBa BYNKaHMYeCcKoro
maTepuana, nepepaboTka KOTOpoOro B
MOPCKMX YyCnoBuMaAX NpuBoauMT K 06paso-—
BAHWIO MOHTMOPWMNOHUTE ranbMUpPoOnNu-—
3oM ('pum, 1967; Mwuno, 1968; lNapna-
ToBa 1 Op.,1988). 06 atom cBupeTenb—
CTBYHOT TakXe MOpPJOnornyeckme 0co—
6eHHOCTM 4YacTuy MOHTMOPUNNOHUTA
(puc.5) wn pesynbTathl 0b6paboTkn 06—
pa3uoB pacTtBopoM egakoro kanua u LiCl

Peskoe oTnnume rAMHUCTBLIX MNopoa w
CTPYKTYPHbIX 0OCOBEHHOCTEN TAMHUCTbIX
MWHEPANOB HWXHEMENOBbLIX OTMOXEHWNNA
HuXHekypuHckonm penpeccum OT 0OOHO—
BO3pacTHbix nopon [lpukacnuncko—Ty—
6buHckoro wn LUlemaxbi—[obycTaHckoro
HI'P cBA3aHO C TEKTOHWMKOM 3TOro pano—
Ha.

B HuxHemenoBoe BpemMdA OH 3aHUMarn
CWMbHO MOrpyXeHHyt 4yacTb 6accenHa
0capgkoHaKoMnneHWs M noaBepranca Tek—
TOHMYECKUM kKonebaTenbHbIM ABUXEHUAM
C €BHbIM npeobnagaHMem HUCXOAALLNX
0O KOHUA BEPXHEMENOBONo BPEMEHMU,
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nocne 4ero ycunuBanucb BOCXOAALUNE
TEKTOHMWYECKME OBUXEHUs, crnocobcTByo—
wne nogbemy aTtonm yacTtm baccenHa. 3Tu
oBuXeHusa [(a Takxe 6nM3ocTb o04aroBs
BYNKa@HWYECKNX W3BEPXeHUn, cnocobc—
TBYHOLLMX YCWUNEHWIO TEMNNOBOro notoka u
NoBbILLEHWIO TemnepaTypbl) cnocobcTBo—
Banu mMeTamopunsaumm nopon HUXHEro
mena (Oxapnel, Copcop]).

3pecb rNMHUCTbIE MNoOpoAbl NpeacTaB—
neHbl O4YeHb MAOTHbIMKU (mopucTocTb 5%)
noYTM YepHbIMM aprunnuTamu, noaBep—
XEHHbIMW CUNbHOMY KaTareHesy [(npo-
wegwMMmM  CTaguMio  Me3okaTtareHesa MU
HayanbHOWM cTagun anokaTareHeHsa). 06—
pasoBaHWe 30eCb MUHepana KOPPEeHCUTO—
BOro TuNa COOTBETCTBYET COCTOSAHMIO
paBHOBECKS MexAay KoHueHTpauuen Mg2*
B pacTBOpe W B MEXCNOeBOM MNpOCT—
paHcTBe, Npu KOTOpoM 6Gonee BEPOATHO
pacrnonoxXeHne WOHOB B MPaBUIbHOM 4Ye—

penoBaHuM, 4T0 MNPUBOAUT K MUHUMYMY
obbema. 3710 Kak 3amedeHo >K.Mwunno
(1968) otBeyaeTr npasuny [lonuHra, B

COOTBETCTBUM C KOTOPbIM KpuUcTannnyec—
Kaa peweTka ABNAETCA YCTOMYMBOWM Mpw
Hanbonee nnoTtHom ynakoBke WoOHOB. C
pasBUTMEM KaTareHesa W MOABINEHNEM
npu3Hakos MeTtamopgusama non BANAHU—
eM TemrepaTypbl U OaBfieHns BO3pacTa—
eT dukcauma MOHOB MarHmMa MOHTMOPUI—
noHuntomMm. lpu atom Bce Bonblie U 6onb—
e BHEOpPATCS OHW B OKTasgpuyeckune
cnov, a anwMWHUA nepexoguTt B TeT—
pasgpuyeckme no3mumn. B Takom conuc—
TOM MarHesmanbHOM CcuUIMKaTe TPUOK—
TasgpuMyeckoro Tuna BO3poOCLUMM 3apan
pelleTkn ckpennseT 6pycutoBble nNpomMe—
XYTOYHbIE CMOW, YTO MPUBOAUT K nosAsBne—
HUO koppeHcuTa (pwc.9). Mpu aTom uns-
BbITOK  MOHTMOPUMNOHWTE 3aMeLlaeTcs
KBapuem (4TO BO3MOXHO, B MOBbILLUEHHbIX
Tepmobapuueckux ycnosuax]) u Na, Ca-
noneBbIMW LUNATaMu, Ha 3TO ykKa3biBaeT
yBENMMUYEHNE WX codepxaHua B obpasue c
rnybuHbl 4142-4145 m paspesa ckB.’
nnowaanwn [xapnbl. Pa3Butue 30ecb He

CTPATUTPAOUA U CEAUMEHTOAOIUA HE®TETA30HOCHbIX BACCEAHOB
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rMapocniogbl, a Xxnopurta no MOHTMOPUI—
MOHUTY dBMN9eTCcd CneacTBMemM Hann4vug
boratom MarHMem LENoYHOW Cpefbl.
Kpome TOro, no mepe MOBbILEHUS TEM—
nepaTypbl 1 OaBNeHNd W pa3BUTUA MeTa-—
MopdM3amMa CTPYKTYpPbl TFAMHUCTbLIX MUHE—
panoB, CTPEMACb LOCTUTHYTb MUHUMYMA
BHYTPEHHEN 3Hepruu, CTaHOBATCHA BCe
bonee coBeplUeHHbIMK. XXeneso n mar-—
HUM yOoanawTCa M3 TPEXCNOWHbIX CUnnka-—

TOB W BXOOAT B KPUCTannuyeckyto
peweTky xnoputa. I obpaTtHo, w”3
peLleTKM XxnopuTa yoansawTca  YyXAable
€My WOHbl, B YacCTHOCTW anwMuHua. B

CBA3M C 3TUM CcrneayeT OTMETUTb, 4TO
npn npeobpa3oBaHWM MOHTMOPUNNOHMTA
B XNOpWUT rnybuHa MOrpyxeHma He aBna—
eTca pewamwnm dakTopom. XopoLumm
NMPUMEPOM 3TOr0 MOXET CAyXUTb MNpu-—
CYTCTBME MOHTMOPWUNNOHMUTA B TFAMHAaX
cpenHero nnuoueHa bakumHckoro apxune—
nara Ha rnybuHax npesbiWwakwWnx 6 Km.
Ha TpaHcdopmaunio rMHUCTbIX MUHEpa-—
NOB 3aMeTHOEe BIMAHME O0Ka3blBalOT reo-—
TEKTOHMWYECKME YCNOBUS, XMMU3M cOcTa-—
Ba, BpPeMs, a TakXe MPOHWLAEeMOCTb MNO—
ponbl (TpaHcdopmMauma MOHTMOPUNNOHMTA
B XNMOPUT B necyaHuke c rnybuHel 3975-
3980 m paspesa ckB.1 nnowaon Oxap-—
nbl noetT HamHoro 6bicTpee, 4em B ap-—
rMANUTE C TOW Xe rnybuHbl).

TpaHcchopmaumsa HabyxalLWwmnx FAMHUC—
TbiIX MUHEpanoB B HeHabyxawwne no me-—
pe pas3BuUTWA KaTareHesa MpPUMBOAUT K
06€3BOXMBAHNID N CUNBHOMY YNAOTHEHUIO
FMUHUCTbIX MOpofA, KOTOpble Nerko nog-
BepratwTca TpewmnHoobpa3oBaHUO B TeK—
TOHWYECKWN aKTUBHbIX 30HaXx, Kakowm sBnsa—
etca MypanoxannuHckun HIP  (nnowagu
Oxapnel, Copcop u ap.).

[oBonbHO BbICOKYK YCTOMYMBOCTb B
NOBbILLUEHHbIX Tepmobapnyeckux ycnoBmuax
NPOABNAET KaOMWHUT, O YEeM CBUOETENb—
CTBYET HaxoXAeHWe ero B FMUHUCTbIX N0~
pooax HUWXHEero mena, npowepwunx crta-—
OMI0 KaTareHesa W 4acCTUYHO MeTareHe-—
3a. 3TO0 nMPOTMBOPEYUT 3aKHYEHUIO
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KMwunno (1968) o npeobpasoBaHum
KaonuHuTa B WNNUT WU CEPUUMT €eLle Ha
cTagunm mesokaTareHesa. He wMeHbLuyo
YyCTOMYMBOCTb MPOSBAAET OH U B HUXHE—
MenoBbIX oTnoxeHuax lNMpukacnuncko—Ty—
6uHckoro HIP. Yctonmumsocte u 6onb—
Line pasMepbl KpUCTaninoB KaonuHuTa no
CPaBHEHWID C TPEXCNOMHbIMW MWHepana—
M1 06ycrnoBneHbl CBA3bKD Mexay TeT—
pasgpuyeckuMn M OKTasagpUYecKUMU
CNosiMW, KOTOPble B KaONWHWUTE copepxaT
NULWb antMUHWUA, @ B TPEXCNOWMHbIX CU—
pasnnyHble KaTWOHbl C OO0~
BONbHO LUMPOKMM [AnMana3oHOM BCEBO3—
MOXHbIX M30MOPHbIX 3aMELLEHWNNA.

O6paboTka rMMH HMXHEMENOBbLIX OTNO—
xeHun MypapxaHnuHckoro HI'P n Bepx—
HemenoBbix rMuH lpukacnuncko—TybuHc—
koro, Llemaxbi—[obycTaHckoro un [aHO—
XuHckoro HIP  kak ofgHoOHOpManbHbIM
pacteopom KOH, Tak n TpexHopManbHbIM
pacteopom LiCl, a Takxe wmopdonoru—
4yeckme 0COBEHHOCTM YacTuy MOHTMO-—
PUNNOHMTA YKa3blBAalOT Ha MNPeuMyLLecT—
BEHHO BYNKAQHOMeHHOEe MPOUCXOXAEHME
nocnegHero.

OH o6pasoBancd n3 BYNKaHWYECKOro
CTeKna B MOPCKMX LLENOYHbIX YCNOBUSAX.

B nonbsy 3toro rosBoput 1 TO, 4TO B
nenuToBon pakumm MYYHUCTOro nenna
6enoro uBeTa nnowagnm JHruxapaH wu3
FAVHUCTbIX MWHEpanoB MNpuUCYTCTBYeT
TONbKO Takom MoHTMopunnoHut. Cnepo-
BaTenbHO, MVMeeT MECTO 3aMeLleHune
BYNKaHWYECKOro cTekna MOHTMOpPUNNo—
HnTom. O6paboTka o06pa3ua TpexHop—
ManbHbIM pPacTBOPOM XNOPUCTOro NUTUA
yKkasblBaeT Ha pasBuTue 3pecb bHenpen—
NUTOBOM PasHOCTWM MOHTMOpuUnNNoHuTa. B
TOHKOOTMYYEHHbIX FANHAX MOHTMOPUNNO—
HWT BblpaXeH ero KpeMHe3eMncTon pas—
HOCTbtO. 3TO yKasbiBaeT Ha TO, 4TO B
HavanbHOM cTagun nepepaboTkm Bynka-—
Huyeckoro crtekna o6pasyetca 6enpen—
NUT, @ B KOHEYHOW — KPEMHE3EMMUCTbIN
MOHTMOPUINOHNT.

[MopobHbIM NMpoOLECC TakXe OTMEYEH B

nmKartax -—
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paboTtax (Ann—3apge v gp., 1975; Cuma-—
koB n gp., 1986; Xewupos, 1979 n gp.).

Hanunune 3ameTHbix konuuects KoO B
M3Y4YEeHHbIX FNMHaxX BepxHero mena bna-
ronpuATCTBYET 4YacTMYHOMY npeobpaso-—
BaHWIO pacnpeneneHHoro B Hux benpe-—
niTa B rmaopocniogy 4epes CMeLUaHHO—
CNOMHblIE TNNHUCTble ob6pasoBaHuUa rua—
pocnogucToro—6engennMToBoro psga, Ha
4YTO yKasbiBAeT MPUCYTCTBME B HUX MNO—
nobHbix obpasoBaHu. BoamoxHOCTb Ta—
Koro npeobpasoBaHMa 0ONMCaHO M B pa-—
6oTe M.A.PaTeeBa, b.M.N'panycoBsa,
M.B.Xenposa (1967).

BoicTpoTa ocagkoHakonneHWs U CBA—
3aHHOE C Hew OoTCyTcTBME [ONUTEenbHON
nepepaboTky nocTtynakwwero B BaccenH
MaTepuana, Ha 4TO yKasbiBaeT Hanunyue
B BEPXHEMENOBbIX OTNOXEHUSAX Manous-—
MEHEHHOr0 MNWUPOKNACTUYECKOro
pvana, nNOBMAMMOMY, MpenaTcTBOBanu
npeobpasoBaHunio bempennuta B rvapo-—
cniogy 4epes CMeLLlaHHOCnomHble obpa—

MaTe—

30BaHMA bBenpgennuT-rMapociANCTOro
pana.

mopocniopga 2M, 3pecb, Kak u B
HUXXHEMENOBbLIX OTNOXEHUAX, SBNAETCSH

annoTUreHHelM, U nocTtynana B 6acceinH
ocagkoHakonneHus ¢ bBbonbworo Kaeka-—
3a.

[eHe3nc CMeLlaHHOCIOMHbIX T[MHUC—
TbiX 06pasoBaHUM MOHTMOPUNNOHUT—TUL—
PO—CMHANCTOr0 paga, Kakume pacnpocTt—
paHeHbl B rmMuHax BepxHero mena Llema-—
xblI—-['0obycTtaHckoro HIP cBaszaH c npo-
ueccamMmu arpagaumM u perpagaunm Kak
MOHTMOPWUNNOHNTE, Tak W TUAPOCHAbI
(M.Bb.Xenpos, 1973). [lpu perpapauun
NPOMCXOAUT YyMEHbLUEHWEe, a arpegaunm —
yBENNYEHNE MOHOB B MEXCMNOEBbIX MPO—
MexyTkax [(nepexon oT cTabunbHbiXx K
nabunbHbIM NpoMeXxyTkam un HaobopoT).

PasBuTne B BepxHEMENoBbIX OTNOXe—
HMAX HOXHOro cknoHa bonbuworo Kaeka—
3@ CMELUaHHOCMNOMHbIX TNUWHUCTbIX 0bpa—
30BaHUM XNOPUT-TMAPOCAKAMCTOro psaaa,
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BEPOATHO,
brnoTuTa.

[loBblLeHHOE copepXaHue MOHTMO—
PUNNOHMTE B TNMHUCTbIX MNOpPOAAax BEPX—
Hero mena CpegHekypuHCKOW BRagwuHsbl,
Mo cCpaBHEHWO C MOpOAaMM HIro—BOCTOY—
Horo cknoHa bonbworo KaBkasa, noBu-—

CBA3@HO C TpaHcgopmMaunen
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NuntepaTypHble wncTo4HUKKM (Ann—3ape
n op., 1985; Ann-3apne n gp., 1975; by-
pakoBckun n ap.,1988; leonorna Asep-
bangxaHa, TOomM 2, nutonorusa, 1998;
PaxmaHoB u gp., 2001) n npuBendeHHble
BblLLE [daHHble MO3BONAKT MPUATU K ON—
peneneHHbiM ob6obuwawnm BbiIBOOAAM OT—

anMomy, CBA3aHO C bonee LLMPOKNM HOCUUTEeNbHO reHe3mnca W KatTareHetTmyec—
pPasBuUTUEM 340eCb NMMPOKMacTNn4eckKoro KX U3MEHEHWUWN TNMNHUCTbIX MWUHEpPANoB B
MaTtepuana, Hp806pEISOBaBLIJBFOCF| B rMmunHax ME30KaAMHO30MCKNX OTJTIOXEHUN
MOPCKNX LENOYHbIX YCNOBUAX B MOHTMO— Asep6a|7|u>KaHa.
PMNNoOHNT.

BbiBoapbl

[MMHUCTbIE MUHepanbl B ranHax Mes3okamHo30da AsepbanpoxaHa VMMEKT, NpenMyLlecT—
BEHHO, anfoTUreHHOoe MPOMCXOXOEHNE, O YEM CBULAETENLCTBYIOT:

1. NMonnMnHepanbHbIM COCTaB TOHKOMNENUTOBOM (hpakuuu rMuH, B KOTOPOW MPUCYTCTBY—
0T TMOPOCHAE, MOHTMOPUMNOHUT, KAONUHUT, XNOPUT, CMELLUAHHOCNONHbIE MMUHUCTbIE 06—
pa3oBaHWsa, mMarHesuvarnbHble cunukaTbl U Op.,

2. Hannuve onpepneneHHon CBA3M MeXAy pachnpefeneHnem rMUHUCTbIX MUHEepanoB B
baccelriHe 0cCagkoHaKOMMEHUS M COCTAaBOM MOPOLA WCTOYHUKOB MUTaHUS,

3. OTcyTcTBME peluakollen ponu B MOCTCEAMMEHTALMOHHOM CTaguMHOCTM B U3MEHEe—
HUN TNWHUCTbIX MUHepanoB C rnybuHOM 3aneraHns OTNOXEHUN,

4. [lpnypoYEHHOCTb OOHMX M Tex Xe accoumaun’ rMUHUCTbIX MWHEepPanoB K pasnuy-—
HbIM CTpaTurpadMyecknmMm YpOBHSM, XapakTepU3YLLUMMUCS PpasnnyHbiMM HU3NKO—XUMN—
YECKUMWN, TEOXMMUYECKUM U dhaumanbHbiMU YCIOBUAMN,

5. lloyTn nNoOBCEMECTHOE MPUCYTCTBME B FNMHAX TakKMX PpasnuyHblX, MO YCINOBUSM
cBoero obpasoBaHUS MWHEPAnNoB, KakMMW SBAAHOTCA MOHTMOPWUIINIOHUT N KAOSNUHUT.

Hapagoy ¢ aTuM B M3y4eHHbIX OTMOXEHUSX BCTPeYalTCa TakXe rMuHUCTble obpasoBa—
HVUSA a@yTUTEHHOro MPOWCXOXOEHUS:

1. TMnHWCTBIN UEeMeHT necyaHO—aneBpUTOBbLIX MOPOA HWXHEro nnuMoueHa HuxHeky—
PVHCKOM HW3MEHHOCTM K bBakmHckoro apxunenara, NMpencTaBneHHbIi MOHOMWHEpPanbHbIM
MOHTMOPWUANOHNUTOBbIM MaTepuanom. [lpym 3TOM NpPOHMLAEMOCTb SBMASETCA OOHMM W©3
rnaBHbIX (bakTopoB, bnaronpuATCTBYIOLLMX ayTUreHHomMy obpasoBaHWMio MUHepanos, HO
HeobAa3aTenbHO Kakoro—TO OMNpPefeneHHoro, HanpuMep KaonuHWUTa, Kak Ha 3TO yKas3aHo B
paboTe (Glass, 1958).

Mo Hawwmm paHHbIM B necyaHukax (MpoHMuaeMbix) B 3aBUCUMMOCTW OT COCTaBa MCXoO—
HOro matepmana M (U3NKO—XMMUYECKUX YCNOBUM BO3MOXHO 0Opas3oBaHMe cambiX pas—
NUYHBIX MUHEpanoB (M KaonuHWTa, U MOHTMOPWNNOHWTA, WU rMagpocnoabl 1 ap.). B raso-
HOCHbIX MecyaHukax, Kak npaswuno, ob6pasyeTcAa ayTUreHHbI KaonUHWT.

2. HecoMHeEHHO ayTuWreHHyt npuvpogy WMeeT MOHTMOPUWANOHUT, BCTPEYEHHbI B Ka-—
4yecTBE EAWHCTBEHHOrO TFIMHWCTOro MWHepana B TOHKONENUTOBOW dipakuuu MennoBbiX
NpOCMOeB, 3anerawlnx Cpeau FMUHUCTbIX NOpOo4 MNONMMWHEpanbHOro cocTaBa (B 0OTNo—
XEHUAX ak4arbina M HUXHEero nnuoueHa HwxHekypuHckon obnactu n bakuHckoro apxu—
nenara un gp.). [pn atom cnabonameHeHHble Nenna npeobpasyTca B 6engennut U cMme-—
LLaHHOCNoMHble obpasoBaHusa 6engennMMT—MOHTMOPWUIINIOHNTOBOIO pPAna, a CUMbHO Menn—
TN3VPOBaHHbIE MEMNMbl NEPEXOOAT, B OCHOBHOM, B MOHTMOPWIIOHUT.

3. I_|pI/IC\jTCTBI/Ie CMeLUaHHOCHOMHbIX TFINMHUCTbIX 06p83088HI/|I7I KakKk C ynopAano4YeHHbIM,
83



M.b.XeupoB
K reHesucy v noctcefuMeHTaUNOHHBIM U3MEHEHUSIM T[TIMHUCTbIX MUHEPAasioB
Mes3zokariHo3ovickux oTroXxeHunii A3sepbavigkaHa

Tak 1 becnopagoyHbiM 4YepedoBaHMEM CMOEeB, CYUTAETCA OOHUM W3 OCHOBHbIX MNpU3Ha-—
KOB TpaHcopMauunm FUHUCTbIX MUHEpPanos.

4. HanpaBneHHOoe cTagunHoe npeobpas3oBaHWe OTAENbHbIX TUHUCTbIX MWHEpanoB B
NOBbILLEHHbIX TepMobapuyecknx ycnosusax. [Mpy aTom HanpaBneHue TpaHcdopmauun on-—
penensieTcs Kak coCTaBOM WMCXOAHbIX MMH, Tak U IU3UKO—XMMUYECKUMU YCNOBUSMU Cpe—
Obl.

Mpun TpaHchopMaunn rIMHUCTbIX MWUHEPanoB BaXHOE 3HayeHue, NMOMUMO MPOHULAEEe—
MOCTWU, UMEET TakXe (akTop BpemMeHn (0COBEHHO B OTHOCWUTENbHO YMNOTHEHHbIX MOPO—
nax).

YTo KacaeTca reHeTMYeckon MNpupodbl OTAENbHbIX FMUHUCTbIX MWHEpanoB, TO Oeno
obcTouT cnegywowmm o0bpa3om: MOHTMOPUANOHUT, PacnpOCTPaHEHHbI B M3YYEHHbIX OT—
NOXEHUAX, UMEET KaK ayTUreHHoe, Tak W annoTUreHHoe npoucxoxpeHue. B 3aBucumoc—
TV OT YCNOBWUM B OOHWUX Cry4Yyasix OH WMEeT annoTUreHHOoe, B APYrMX ayTUreHHoe, a Tak—
X€ B OOHMX N TEX XEe OTNOXEHMAX OOAHOBPEMEHHO Kak ayTUreHHoe, Tak W annoTUreHHoe
NMPOMCX0XIEHNE.

MpeobpasoBaHMe BYNKAHMYECKOro cTekna B MOHTMOPWUANOHWUT B 6oratonm mMarHvem
LLLENOYHOM cpefe MpPOMCXOAUT MO CXEME: ByNKaHW4Yeckoe CTekno —>b6enpennut —>cmellaH—
HOocnomHble o0b6pas3oBaHua 6enaennMT—-MOHTMOPUINOHUTOBOrO  PsAaa —~>MOHTMOPUIIOHWT.
[aHHbIn npouecc OOXOAMT OO0 KOHUA B AMareHese Npu CUNbHOW MenuTusauun nenna, a
B cnabomameHeHHbIX Mennax OH He AoXoAuT OO0 koHua un obpasyeTca cmecb benmpennu-—
Ta, CMELUAHHOCMOMHbIX MWHepanoB 6engenIMT-MOHTMOPUNNIOHNTOBOro paga U MOHTMO—
punnoHuTa (B HebonbLIOM KOnuM4yecTBe).

B nospHux cTaguax guareHesa M B katareHe3e HabnwopaeTca TpaHcdopmauuna Kak ay—
TUFEHHOr0, Kak WM anioTUreHHOro MOHTMOPWINIOHMTA B XMOPWUT MO CXEMEe: MOHTMOPUINo—
HWUT —>CMeLUaHHOCNoNHbleE 06pa3oBaHMa XNOPUT—MOHTMOPUIIOHATOBOIO psaaa > XNopuT.

B cpene 6oratom He MarHuem, a kanuem TpaHcdopmaumsa NennoBOro matepuana npo—
TEKAeT N0 CXeMe: BYNKaHWYeckOoe CTekno >b6engennnt >CMeLlaHHOCNONHbIE [MUHUCTbIE
obpasoBaHug bengennuT rMApPOCNOAMCTOr0 psaa »rugpocniona.

AnnoTureHHbIM ABNSIETCS BbICOKOTEMMepaTypHas pa3HoCcTb rmapocnioabl 2M,, koTopas

He obpasyeTcsa B MOPCKMX YCNOBWUAX, OHA ABMASETCA OO0BOMbHO YCTOMYMBbLIM MWHEPANOM.
C rnybvHom wn BO3pacToM HabnwgaeTcs COBEPLUEHCTBOBAHME €€ KpUCTannMyeckom
CTPYKTYPbI.

KaonnuHuT B OCHOBHOM £IBNSAAETCA anfOTUMEHHbIM B FNWHUCTbIX NOPOAax Me30KanH030S
AzepbanpxaHa. [loctynaet oH B 6accenH ocapgkoHakonneHus, Kak v rugpocnioga 2M;y,

c Bonbworo Kaekasa. OH uyacTuyHo obpasyetca B MOYBEHHOM MOKPOBE COCedHMX 06—
nacTtem cywm B Nepuodbl TENOro W BNaXxHOro KnvMmaTa, a TakXe B MNPOAYKTUBHbIX ro—
pu3oHTax rnybokoro 3aneraHns, U ra3oHOCHbIX MecYaHuKax.

AnnoTureHHoe MPOMCXOXAEHUE MMEET TPUOKTaaOpPMUECKUN XNOpUT, pacnpoCTPaHEHHbIN
B Me30KanHO30MCKUX oTnoxeHuax AsepbanmpxaHa. B gmareHese oH yacTuyHo 06pa3o-
Banca TakXe 3a CYeT TpuokTasgpumyeckoro buoTuTa.

B nnareHese n katareHese Habniopaetca TpaHcopmMauMa MOHTMOPUNNIOHUTA B X0~
pUT 4Yepe3 CMELLAHHOCMNOMHbIE TMUHUCTblE 06pa3oBaHUA MOHTMOPUNNOHUT-XNIOPUTOBOIO
psna.

MarHesunanbHble CUAMKaTbl LEMOYeYHOro CTPOoeHMs o06pa3oBanMcb B OTHOCUTENBHO
MOINOLbIX OTNOXEHUAX ayTUreHHbIM MYTEM.
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Genesis of clay minerals and about the genesis and
postsedimentation changes of clayey minerals of

Meso—Cenozoic deposits in Azerbaijan
M.B.Kheirov

Processes of lithogenesis play an important role in the formation of geological
peculiarities of oil and gas deposits.

Processes of lithogenesis of clays and clayey minerals start since the moment of
entry into the sedimentation basin. This is due to the ion—exchange reactions between
the clayey minerals and ions of the sea water, and a special role is played by ions
Mge* and K*. They promote the formation of dior trioctahedral clayey minerals in the
basin.

In the process of lithofication of sediments, depending on physical-chemical pecu—
liarities and geochemical environment in the basin, there occurs the formation of va-—
rious minerals by the authigenic way.

In the reduction geochemical medium there takes place the formation of the authi—
genic montmorillonite of the volcanic material.

In lagoons with a high salinity of waters, there have been formed magnesian mi-
nerals of a chain-like structure (paligorskite, sepiolite).

During the subsidence of the sediments to large depth, there occur perceived
katagenetic changes under the influence of increased values of thermobaric para-—
meters. Rate of these processes in the lithofacial clays in not high due to a not
intensive migration of ions. The swelling clayey minerals there may be preserved at
depth more than 6-7 km. At rather high temperatures, the water may be removed
out of them irreversably. But this does not mean the conversion of montmorillonite
into chlorite or sericite. For this process the existence of elements necessary for
the formation of chlorite or micas as well as conditions for their migration in a rock
are required.
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Gilli minerallarin genezisi vo Azarbaycamin mezokaynozoy
cokiintiilorinda litocenezin inkisafi.

M.B.Xeirov

Litogenetik proseslor siixurlarin vo karbohidrogen yiginlarinin formalagmasina
ohomiyyotli tosir gostorir. Bu prosesdo Mg®* vo K* ionlarmin rolu boyiikdiir. Siixurlarin
litifikasiyas1 prosesinds ¢ox miixtalif autigen minerallar meydana golir. Bu zaman litogenezin
istigamatina ¢okiintiitoplanma hovzasindoki geokimyavi sarait giiclil tosir edir. Cokiintiilorin
gdémiillmo dorinliyi artdigea siixurlarin (vo minerallarin) katagenetik doyismolori do giiclonir.
Boyiik dorinliklorda termobarik parametrlori yiiksaldikco az doyanatli minerallarin daha
doyanatli minerallara ¢evrilmasinin giiclonmasi miisahido edilir.
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HUMXXHEITO OTAEAA TPOAYKTUBHOM TOALLM
U UX ECTECTBEHHAA PAAMOAKTHUBHOCTD

B paHHoM cTatbe BriepBble Ans 0CafnoYHbix oTrnoxeHwn HxHo—-Kacrnmickoro
b6accenHa penaeTcsi MorbITKa WCroib30BaHUSI NaHHbIX MPUPOAHOV PaanoakTUBHOC—
TV OTIIOXEHWA B LIENSIX PEKOHCTPYKUMW yCroBui vx ceaummeHTaumy. [lonydyeHHble
pe3ynbTatbl MOKa3bIBaOT XOPOLUYKH COMOCTaBUMOCTb XapakTepa pacrpenencHus
paanoaKkTUBHBIX 3/1EMEHTOB C YC/IOBUSIMW 0CaAKOHaKornneHvs. Bbissnsercs Takxe
yeTkasl 3aBUCUMOCTb COAEPXAHUA PaanoakTUBHbIX 371EMEHTOB OT MCTOYHWKE M0C—
TYNeHUsi 0CaA0YHOro MaTepuana, 4YTo MOXET bbITb YCreLUHO WCOoMb30BaHO Mpu
rnpoBeaeHu naneohaunarnbHbIX, Naneoreorpapuyeckx MoCTPoeHU.

EctecTBeHHass pagnoakTUBHOCTb, chauuy, WUCTOYHUK CHOCA, TPOARYKTUBHAs

Tonwa, FHOxHo—Kacnwiickunii 6acceviH

BeBepeHue

TpaonumMoHHO onpeneneHUs ecTecTBEH—
HOM pPaAnoakTUBHOCTWM MOPOL OPUEHTUPO—
BaHbl nNMbBo Ha peLleHWe 3KOMOru4Yeckmx
3apay, nubo Ha onpepeneHve pguareHe-—
TUYECKMX W3MEHEHWUA W Bapuaumm nnMTo—
NOrMYeckoro coctaBa OTMNOXEHUN, OCHO—
BAHHbIX Ha pasnnyuM B pagMoakTUBHOC—
TW Tex WAW WHbIX MUHepanoB. Tak, Han-—
pumMep, Takue MuHepansbl KakK KkBapu,
rTMNC, KanbUWT XapakTepusylTca HWU3KOWR
raMmMa— aKTUBHOCTbIO, @ UAMUT, MOHaUNT—
OYeHb BbICOKOW. Jlvwb epuHW4YHble Ny6—
nuKkaumMm WMMEerTCS OTHOCUTENbHO MCMOMb
30BaHUa paguoMeTpPUYECKUX [OaHHbIX B
opyrmux uenax. B yactHocTw, 6binn coena—
Hbl HEKOTOpPbIE MOMbITKM BOCCTaAHOBNEHUSA
YyCNOBWUA OCafKOHAKOMNMNEHWA M0 [aHHbIM
CNeKTpanbHOro ramma—aHanmsa, XoT4
MHOrMMM aBToOpamMu OTMevanacb 3aTpya—
HUTENbHOCTb OAHO3HAYHOW UWHTepnpe-—
Tauum B BuAOy MHOroobpasma dakTopos,
BNNAKOLLNX HA COAEpPXaHwe pagnoakTuB—
Hbix 3nemMeHToB B nopopax (Rider, 1990;
Hurst, 1990; Hurst, Milodowski, 1996;
Martinius et al., 2002).

B naHHOM cTaTbe NMpMBOAATCHA pe3ynb—
TaTbl aumanbHOro aHanus3a, OCHOBaH—
HOro Ha KOMMNeKkce CeaAMMEeHTOonornyec—

AnveBa 3.
WncTtutyT reonorvm HAHA,
Baky, AZ 1143,
np. . OxaBnpa 29A
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KNX ¥
OaHHbIX.
KpaTknin reonornyeckmin o63op
leonorn4yeckoe cTpoeHne u TEKTOHUKA
pavioHa wuccriegoBaHui
HOxHo—-Kacnuinckun 6HacccenH (HOKB)
nexut B npepenax Anbnuncko-lmnma-
namckoro cknapyaTtoro nosca mexpy EB-—
ponenckon un Adpo—Apasunckonm nnmta-
Mn  (MexpgyHapogoHaa TekToHuuyeckad
kapTa..., 2002). KOKB Bknwouvaetr B cebq
cobcTtBeHHO mopckyto HxHo—-Kacnunckyto
BnaguHy, AbwepoHo—lobycTaHckun
pUKNMUHanNbHbIM Npornd, HUXHEeKYpUHCKNR

raMmmMa—CNneKTPOMETPMNYECKUNX

ne—

MeXropHbin npormb, 3anagHo—TypKMeHC—
kmn n lNpenansbypckun npornbel (puc.1).

MowHocTbe ocagoyHoro yexna B HOKbB
N0 HEKOTOPbIM [OaHHbIM JOCTUraet or-—
pomMHon BenuumHbl 30-32 km (Knapp et
al., 2000]) B ueHTpanbHOM MOPCKOW 4ac—
T 6accenHa, nNpuYyemM Ha MAVOLEH—YeT—
BEPTUYHbLIA KOMMMEKC MPUXOAUTCH OKOMO
10 kM, M3 KOTOpbIX HEe MeHee 7—8 km
nagaeT Ha HUXHEMIMOLEHOBbIE OTNOXE—
Hua (Guliyev et al., 2003). Huxe B pas-—
pe3e HECOMHEHHO MpUCYTCTBME MMUOLE—
HOBbIX W OMUIrOLEHOBbLIX NOPOA, MOCKOMb—
Ky KOpHM n30bunylmnx Bo BNaguvHe rnu-—
HAHbIX ANaNMPOB W rPA3eBbiX BYNKAHOB, B
OCHOBHOM, CBf3aHbl C T[MMHWCTON MaW—
konckonm cepuen (MexpgyHapooHaa Tek-—
ToHMYyeckas kapta..., 2002).

I3yuyeHHble HamMu OTNOXEeHWA NpoayK—
TUBHOM Tonwuy (HWXHWUIA nNnuoueH), cno-—
XEeHHble NBManNbHO—OEeNbTOBO—03€ep—
HbIMW 0capgkamu, MOoKpbiBalOT BECb 3a-—
nafgHbin 60pT M ueHTpanbHy 4yacTb HOXx-—
Ho—Kacnuinckoro 6accenHa n npencrtaB—
nawT cobonm rnaBHOe BMECTUNULLE yrie—
BOLOPOAOB, coaoepxawiee okono 95% ot
3anacoB HeTM ¥ rasa B 3TOM CTapen—
wen HehTerasoHOCHOM NPOBUHLMK MUPAa.
OueBMAHO, 4TO akkymynauus nogobHom
MOLLHOM 8 KWIOMEeTpOoBOW TeppuUreHHom
TONWW B OTHOCUTENbHO KpPaTKWi reono—
rmyeckmm nepuopn spemeHn (okono 2 Ma)
ABUMacb CNeacTBMEM  CBEPXBbICOKMX
CKOpPOCTEN CeguMMeHTauuun, Tak HasbiBae—
mMaa naBuHHaa cegumeHTaumda. OTHocu-—
TENbHO OrpaHWYeHHbI apean pacnpocT—
paHeHa OTNOXEHWUN HUXHEro nnuoueHa,
pa3BuTbix Nuwb B npegenax HxHo—-Kac—
nunckoro 6accenHa (HOKB) u HesHauun-—
TenbHonm 4yactu CpepgHe—Kacnunckon

pa n ero obpamnenus, 2002)
1. BoctouHo—EBponernckas nnatdopma;

JIOMbl.

Puc. 1. TektoHnyeckas kapta Kacnumckoro mopsa (MexpyHapooHasa TekToHunyeckas kapTta Kacnwurckoro mo-—

Ckudpcko—TypaHckaa nnuta: 2— bankanbckui dyHoameHT; 3— repu—
WHCKUM hyHOaMeHT; 4— paHHeKMMMEepUMCKUM dyHoaMeHT; S— Anbnuiickas cknagvaTtas cuctema bonbLuoro kaB—
kasa n Konetpara; 6— Anbnuickasa cknapyatad cuctema Manoro KaBkasa, 3nbbypca n Tanbiwa; 7— Anbnuinc—
K1e nepepnoBble, NMeEpUKNVHaNbHbIE U MeXropHble nporvbbl; 8— obnacTb pa3BUTWS OKeaHWYeckon Kopbl; 9— pas-—
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Puc.2. Cxematnyeckas kapta HxHo—Kacnuirckoro
baccerHa ” npunerawLLMx TEPPUTOPUA B  HUXKHEM
nnvoueHe (Kroonenberg et al., 2005).

BNaawHbl, roBOpPMT O TOM, 4TO0 o06nacTb
cegMMeHTauMn pacnonaranace B npepe—
nax HOKB c penoueHTpoM B ueHTpanbHOMn
yacTn bGaccenHa, KoTopas npeTepnena
pe3koe MNOrpyXeHne B KOHLE MUOLEHa —
Hauyane nnuoueHa. CornacHo HEKOTOPbIM
oueHkam pgaHHoe norpyxeHune HOKB poc—
Turano ot 600 po 1500m (Reynolds et
al., 1998) » conpoBOXAanocb WHTEHCUB—
HbIM BO3[bIMaHWEM OKPYXakLnx Teppu—

TOpUM, 4YTO W MNPUBENO K OCYLUEHUD
CpenHe—Kacnuinckon BrnaguHbl.
[MopobHaa reonormyeckaa cuTyauusa

npvBena K W3MeHeHWK naneoreorpadu—
YecKoro nnaHa HuXxHennuoueHosoro 6ac—
cenHa. Bca okpyxatollaa M30nMpoBaHHbIn
oT MupoBoro OkeaHa 6accenH HxHoro
Kacnua cywa npeactaBnana cobon no
CYyTV TEppuUTOpPUI0 Pas3BUTUA  PEYHbIX—

CTPATUTPAOUA U CEAUMEHTOAOIUA HE®TETA30HOCHbIX BACCEAHOB

2008 Ne1

0ENbTOBbIX OTNOXEHWA pada  KPYMHbIX
(ManeoBonra, [laneoVYs36oun, [laneoKypa)
n wmenkmx pek [(Kroonenberg et al,
2005) (puc.2).

PacnpoctpaHeHne n ctpaTturpadus
OTNOXEHUN HUXXHEero nnuoueHa
(npoaykTmMBHaa Tonwia)

Apean pacnpocTpaHeHUs OaHHbIX OTNO—
XEHWM [OCTAaTOYHO BEMWK W OXBaTbiBaeT
TeppuToputo ABLLUEPOHCKOr0 MONyocTpOoBa,
AbwepoHckoro, bakuHckoro apxvmnenaros,
IxenpaHkeumecckon penpeccuun, Anatc-—
koro xpeberta, HuXHekypuHckonm penpec—
cun KypumHcko—HxHo—-Kacnuinckon mera-—
BNaguHbl, @ Takxe 4acTtu [lpukacnumcko-—
l'ybuHckoro pamoHa 3anagHoro 6HopTa
CpenHe—Kacnuinckon BnaguHel. B npepe-
nax BbllLUEHa3BaHHOM TeEppUTOPUM pasBu-—
Ta CUCTeEMa KPYMHbIX aHTUKIUHaNbHbIX
CTPYKTYpP, K 6ONbLUMHCTBY M3 KOTOPbIX

Puc. 3. Apean pacnpocTpaHeHus OTNOXEeHWUM Mpo—
OyKTVBHOM TOMALLM B Mpepenax 3anagHoro 6opta u
LeHTpanbHom Yactu HxxHo—Kacnunickon BraguHbl.

1- KupmaknHckaa ponvHa; 2— HAcamanbckan pgonv—
Ha; 3— aHTUKVHanbHbIE CTPYKTYpPbl; 4—HedTAHblIe Mec—
TOPOXAEeHUs; S— rasoBble MECTOpPOXAeHWs; 6— HediTe—
rasoBble MECTOPOXAEHWS; 7— ra3oKOHOEHCaTHbleE Mec—
TOPOXAEHNS.
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NPUYypPOYEeHbl  3HAYUTENbHbIE CKOMNEeHUd
HedTV M rasa B HWXHENNMOLEHOBbLIX pe-—
3epsyapax. (puc.3).

Boipensetca Heckonbko nutodaumans—
HbIX TWUMNOB OTNOXEHWUA MNPOAYKTUBHOM
Tonwwm (MT) - abwepoHckum, robyctaHc—
KUA, KYPUHCKUA, MPUKACMUNCKUA, HXHO—
Kacrnmmckumn, npuyem nocrnenHnm obvenn—
HAET 4YepTbl BCEX BblLLUEYyKas3aHHbIX NUTO—
haumanbHbIX 30H, npepcTasnaa  cobown
NPOOONIXEHNE WX B LWenbgoBYH 4YacTb
baccenHa. TUNWYHBIMKM YepTamMmun OTNOXe—
HWA BCex TWUMOB NPOAYKTUBHOM TOMLUMK
ABNAETCA WCKNKYNTENbHO TEPPUTrEeHHbIN
cocTtaB MX, OTCYTCTBME MOMMHOCKOBOWN
thayHbl 1 CKyAHOCTb MUKpOdIayHUCTUYEC—
KOro cocTtaBa.

B pnaHHOM cTaTbe peyb nomgeT 06 oT—
noxeHuax [T abwepoHckoro (BOMXCKO—
ro) Tvna, CMOXEHHbIX, B OCHOBHOM, Tep—
PUreHHbIM MaTepuanom, MPUHOCUMbIM

ManeoBonrom c¢ Pycckon nnatgopmbl,
4yTo 6bINO BNepsBble AokasaHo B.[1. Baty-
PUHbIM Ha OCHOBaHWM CXOXECTU MUHE-—
panormyeckoro cocrtaBa oTnoxeHun [T
M 0CapgkoB COBpPeMeHHOW penbTbl Bonrwm
(BatypuH, 1937).

Mo cemcMmnyecknm OaHHbIM OTMe4vaeT—
ca rnybokunm Bpe3 kaHboHa [laneoBonrm
B MenoBble oTnoxeHus. NybuHa kaHboHa
pocturaet 600m, wwupuHa — okono 50
km (Rahmanov, 2002) (puc. 4).

Hapany c cesepHOn nuTakoLen npo—
BUHUMen — Pycckonm nnatgopmon, Ccy-—
LlecTBOBanM TakxXe W Opyrne WMCTOYHUKUK
CHOCa, MVMewLwne MNoOYMHEHHOE 3Haye-—
HWe, 4TO MNOATBEPXAAeTca Hanuymem B
ocapkax ablLuepoHCKOro Tuna naneos3onc—
kux ranek (Buctenmnyc, Mwuknyxo—Maknan,
1951), npuHOCUMBIX, 04YeBMAHO, CO

Puc.4. KaHboH [laneoBonrm B CpegHe—
Kacnwumnckon BnapgMHe Mo CENCMUYECKUM OaH—

HbiM (Rahmanov, 2002).
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CpenHekacnumckom cyLim, nu me-—
noBowW, TPeTuyHom dayHbl C
Bbonbworo KaBkasza (Anwues,
1949; CyntaHos, 1949).
TUNWYHBIMKM  YepTamMu MUHE—
panorM4yeckoro cocTtaBa OTNoO—
XEHU NPOAYKTUBHOM TOMLLM AB—
nAeTcs BbICOKOE COAepXaHue
kBapua, pocturatowee go 95%.
B 3HauuTenbHO MeHbLUEeM KOonu-—
yecTBe WMEWT MECTO ToneBble
wnatbl (MakcumanbHo po 20%])
n obnomkn nopoa (oo 10%). B
TAXenon dpakunum xapakTepHOo
NpuCyTCTBME [OUCTEHA, CTaBpO—

Puc.5. leonornyeckas cxema KupmakuHckon aHtuknuHanu (Feo—

nornyeckaa kapTta AnwiepoHckoro nonyocTtposa, 1965)
1— ronoueHoBblE OTNOXEHUS;
2— cpemHun NNencTOLEeH, Xa3apCKWM FOPU30HT;
3~ HWXHWUM nnencToueH, abLuepoHCcKun Apyc;

4- BEPXHUA MNUOLIEH, aK4arbiNMbCKUM APYC; HVXXHUW MAUOLIEH:

5- cypaxaHckasa CBWTa;
B- cabyHuvHcKas cBuUTa;
7- BanaxaHckasi CBMTa W CBWTa MEPEPbLIBa;

8- HaOKNPMaKUHCKaa rmMuHAHaa U HagkMpMakKMHCKaaA rnec4yaHad

CBUTbI;

9- KMpMaKWHcKasi CBUTa;

10— nookMpMakuHcKasi CBUTa;

11— BEPXHWA MMOLIEH, MOHTUYECKMN SPYC;
12— rpaseBon BymnKaH;

13- HedTenpoasneHne

CBOIO O0Yepedb nogpaspensercs
Ha 6 ropmsoHoB ¢ X-ro no V.

YcnoBua ocapkoHakomnneHus
OTNOXEHUN NPOAYKTUBHON

nuTa, CUNIMMaHuTa, WNbMEHUTA.

B BuaOy oTcyTCcTBMA HaOeXHbIX dhayHuUC—
TUYECKMX KOMMNNekcoB b6uocTpaTurpadun-—
yeckoe OefneHve MNPOAYKTMBHOM TOMNLWW He
npenctaBnaeTcd BO3MOXHbIM. [laHHble
OTNOXEHWA B Mpepenax TeppuTopun pas—
BUTMS 0CafgkoB ablLuepoHCKOro Tvna noa-
pasnenarTcs Ha OCHOBE NUTONOMMYecKo—
ro coctaBa Ha 9 nutocTpaTurpadunyeckmx
KOMMMNEKCOB — CHW3y BBEpPX: KanuHckas,
nookMpMakmHkasa, KMpMakuHckas, Hagkup—
MaKuUHCKas necyaHucTas, HagKMpMakuHC—

Kas rnuHUcTas CcBUTbl  (HWXHWUIA  oTAen
NPOAYKTMBHOM TOMLWWM), CBUTa nepepbiBa
(dbacuna), 6HanaxaHckaqa, cabyHuMHcKkas,

cypaxaHckasa CBWUTbl (BEpPXHWUA OTAEN Mpo—
oykTmBHOm Tonwim). banaxaHckaa cBuTa B

TONLN.

Bonpocy npoucxoXxpeHus oT-—

NOXEHUN NPOAYKTMBHOM  TOMNLUN
yOensanum BHUMaHWE O0O4YeHb MHO—

rme wuccneposaTtenu (ABAyCUH,

1952; Anves, 1947, 1949; Anuesa,
2005a,6; Ann—-3ape, 1960; baTypuH,
1932, 1937; Kosanesckun, 1922; Ko—
HtoxoB, 1951; Mamepos, 1987, 1989;
MupuunHk, 1926, 1933; MycTadaes,

1963; CyntaHoB, 1949; lloTtanos, 1954;
Hinds et al, 2004; Reynolds et al,
1998). BeigBuranucb camble pasHble Teo—
pUN OT HA3eMHO—BOAHbIX YCMOBUM 0agKo-—
HaKOMNneHns [0 [OefnbTOBO—03EpHbIX W
NPOTOYHOBOAOEMHbIX, Aaxe TypbuanTHbIX
dhaunn (Xanudcda-3apge, 2007).

B nocnegHve rogbl B €cBA3M C HavyaB—
wumecs THedTaHbim BymomY Ha Kacnuu

npoaoykKkTmnBHad TOnwa CHOBa cTana
0bbekToOM [OeTanbHOro N3yyvyeHund. Bbinu
npoBefeHbl noupofijle mcecnenoBaHMA
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Puc.6. Cxema pacnonoxeHvsi TpaHLLen rasonpoBoga uvepes KupmakuHCKy [onvHY

0BHaXEeHU [aHHbIX OTNOXEeHWN, daun-—
anbHbIN aHanM3 KepHOBOro UM KapoTaXHo—
ro maTtepuana, onybnukoBaH psg paboTt
no nonyyeHHelM pesynetatam (Anunesa,
2005f a,6; Hinds et al.,, 2004; Reynolds
et al.,, 1998). B paHHOM cTaTtbe MNpuBO—
OATCA pes3ynbTaTbl NOCMEeAHUX CeanMeH—
TONOrM4Yecknx wuccnepoBaHum obHaxeHUa
npoaykTuBHOM Tonwun B KupmakuHCKOn
OONWHEe, pacrnonoxeHHonm B 12 kKm K ce—
Bepy oT r. baky (pwc.5). ViccneposaHusa
npoBOAOMMUCH B TpaHLUee rasonpoBopaa,
nepecekwen Bcto KMpMakuUHCKYH OONUHY
n obHaXuBLLEN NpakTUYEeCKn BECb pas—
pe3 MNpOOyKTUBHOM TOMWM OT noakumpma-—
KMHCKOW A0 cabyHumHckoum cBuUTbl (puc.B).
B naHHOm cTaTbe NpuMBOOATCHA pe3ynbTa-—
Tbl U3Yy4YEHUSA OTNOXEHUA HUXHEro otae—
na NpoayKTUBHOW TOMLLMW.

[MonyyeHHble pe3ynbTaTbl MNoOKasanu
KpamHe LWWPOKU CNeKTp W MHOrokpaTt—
HOCTb CMEHbl YCNOBUI 0CaaKoHakomnneHus
B BEPTUKaNbHOM pa3pese HWXHEero nnmo-—
ueHa. basanbHas cBMTa B W3Yy4YEHHOM
paspe3e — [MOOKMPMaKUHCKas, WMeeT
MOLLUHOCTb 48 M 1 npeacTaBneHa UCKNO—
YynTenbHo daunmaMn  peyHbiXx KaHanos,
BblpaXXEHHbIMW KPYNHO—, CpeaHe3epHuUC—
TbIMW MNNOXOCOPTMPOBAHHLIMX MEeckam C
MENnKMMW ranbkamy B MOAOLUBE WU Kpyn—
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HbIMU BKIHOUYEHUAMU TNUHAHBLIX 0BNOMKOB

(pnc.7).

OTmeuyaeTcq HECKONbKO Cepun Takmx
Bpes3atwLmMxca Apyr B Opyra XopoLwo
BEPTUKANbHO COOOLLALWNXCA MecyYaHbIX

Ten, pasfeneHHbiXx MNPocnoaAMM MecYaHnc—
TbiX, aneBpUTUCTbIX rNWH, 6BypoBaThbIx,
NATHUCTbIX C MPpM3HaKamMu CnenoB pacTu—
TENbHOCTWU, YTO CBUAETENbCTBYeT 06 as—
POBHbIX YCMOBUAX WX HAKOMMEHUS.

B uenom, oTnoXeHusa NOAKMPMAaKUHC—
KOW CBWTbl HAaMW WHTEPNPEeTUPYTCH Kak
hopmumpoBaBLUMECS B YCNOBMAX MNaBHOMO
KaHana pa3BETBNEHHOW PEYHON CUCTEMbI.

[Nlepexon K cnepytoLlen CBUTE— KMpma-—
KWMHCKOW, XapakTepu3oBancs CyLleCTBEeH—
HbIMW M3MEHEHWAMW B COCTaBe 0Capoy—
HOro maTepwana, crnaratLllero [OaHHble
Hona necuaHon cpakuum
3HauYMTENbHO cokpallaeTcqd, npeobnapaeT
MENKO3epHUCTbI MecYaHblin  maTepuan.
Bca cBuTa 4eTko OennTcsa Ha TpW nayvkw,
HUXHAA M BEPXHAS M3 KOTOPbIX SBNAOT—
ca 6Honee necyYaHWUCTbIMUW, CpPeOHss xa—
pakTepun3yeTcs OOMWHUPOBaHWEM
HNCTO—aneBpUTOBbIX 0CaAKoB

XapakTep 0Caf04YHbIX TEKCTyp MO3BO—
nAeT WHTepnpeTMpoBaTb YCNOBMS 0OCaf—
KOHaKOMNEeHNA KUPMaKUHCKOW CBUTbl Kak
M3MEHALLNECA B AMana3oHe 0T OenbTo—

OTINOXEHWA.

rmmn—
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Puc.7. CenvnmeHTonornyec—
KW KapoTax M KpuBble Bapvia—
UMM 3HAYEHWU  MHTerpanbHown
pPagnoakTVBHOCTM U COAepXa—
HUN PafMoaKTUBHBIX 3NEMEHTOB
no paspesy MOOKUPMAaKUHCKOM
CBUTbL.YCNoBHble 0603HauYeHus:

1- rnvHa;

2- cnaHuesaTas rnuHa;

3- anesponur;

4- necok;

5— necyaHuk;

6- rMMHa C NoAYMHEHHBIMU
rnecyaHbIMu I'IpOCJ'IOI?IKE]MVI;

7- YepedoBaHvie FMUH U nec—
KOB;

8- uepepoBaHuWe [MWH 1
aneBpUTOB;

9- rmuHa c noaYMHEeHHbIM
aneBpUTOBLIMA MPOCHONKaMK;

10— necyaHuK C MNOAYMHEH—
HbIMW TIMHUCTBIMU MPOCONKaMU;

11— necyaHuK C MNOAYMHEH—
HbIMV  anespuToBbIMU I'IpOCnOI?IKa*
MU;

12— YepepnoBaHvie rMWH, ane—
BPWTOB, MECKOB;

13- aneBpuT C MNOAYUHEHHbBI—
MU necyaHbiMu I'IpOCﬂOI?IKaMI/I;

14~ aneBpuUT C MOAYUHEHHbBI—
MU FNIMHWCTBIMW MPOCIONKaMu;

15— uyepepoBaHve anespuTOB
M MEecYaHWKOoB;

16— cyrnuHok;

17— necuyaHucTas rnvHa;

18- aneBpuTuCTas ruHa;

19= FMUHWCTBIN NecYaHuk;

20— aneBpUTUCTbIN MECYAHWK;

21— MUHUCTbLIA anespuT;

22— MecYaHWUCTbIN aneBpuT;

23— nepekpeLleHHas Koco—
CMOWCTOCTb;

24— pAbu TeveHus;

25— TabynapHas KOCOCNoMC—
TOCTb;

26— napannenbHas  crnovic—
TOCTb;

27— TpeLUVHbl YCbIXaHWs;

28— rMuHsaHbIE 06MOMKY;

29- cnovcTocTb, 06pa3oBaH—
Has pabamu;

30— cnenbl KOPHEN pacTeHun;

31— BonHoBas psibb;

32— cnegbl  Ku3HepeaTenb—
HOCTU OpraH13MoB;

33— KoHBOMWOUNS;

34~ 3posus;

35— nepepblB B pa3pese;

36— pedopmauvs ocapka B
peaynbTate 6BbICTPOro OcapKoHa—

KonneHus;

37— peyHoi KoMMnekc;

38- nonma;

39- BepxHaa OenbToBas paB—
HUHa;

40— HUXHAA nenbToBas paB—
HUHa;

41— BnKHWUA PPOHT AenbTbl;

42— panbHWi (QPOHT AenbTbl;

43~ npopensTa;

44~ o3epHas CeavMeHTauus.
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Puc.8. CenmmeHTONorMyecknn KapoTax M KpvBble Bapuauui 3HaYeHWUn UHTErpanbHoM pagvoakTUBHOCTA U CO—
AEepPXaHWM PapmMoakTVBHbBIX 3MEMEHTOB MO Paspesy HUXHEN YacTu KMPMaKMHCKOM CBUTbI (yCrnoBHble 0603HaueHus
cM. puc.7)




CTPATUTPAOUA U CEAUMEHTOAOIUA HE®TETA30HOCHbIX BACCEAHOB

2008 Ne1

Crpaturpachus

Puc.9. CeoMMeHTONOrMYECKMN KapoTaxX M  KpuBble BapuaumMi 3HAUYEHWUN WHTErpanbHOW pPajMoakTUBHOCTU W
COLEPXXAHUM PagMOaKTUBHbIX 3MEMEHTOB MO pPa3pe3y CPemHer YacTu KMPMaKUMHCKOW CBUTbI (ycrnoBHble 0603Ha—
yeHus cMm. puc./).
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Puc.10. CegMeHTONorMyeckmn KapoTax M KpUBblE Bapuaumii 3HAYEHWU WHTErpanbHoM pagvioakTUBHOCTU U
COOEpPXXaHUM papMoakTVBHBLIX 3MeMeHTOB MO paspesy HaOKvpPMakMHCKOM Mec4aHon CBWTbl (ycrioBHble 06o3Haye—
HVA cM. puc.7).
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Purc.11. CeouMeHTONorMyYecknn KapoTax WM  KpuBble Bapuvauuii 3HAYEHW VIHTErpanbHOM PagMoaKkTUBHOCTY U
COLEPXaHU PagvoaKTUBHbIX 3MEMEHTOB MO paspesy HaOKVPMaKWHCKOM MEecYaHom W FVMHAHOM CBUT (yCroBHbIE
0603Ha4YeHns cm. puc.7).
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BOW paBHWHbI 0O (OpOHTA AenbTbl U 03ep—
Hbix obcTaHoBok (pwc.8, 9). Onqa
HEeM 4YacTu CBUTbl TUMUYHBIM SABNSETCHA
HaKonneHne ManoMOLLHbIX MecYaHbIX Ten
ot 0,5 no 2-3M MOLLHOCTbK C 3pOANPO—
BaHHOM nopgowBon (puc.8). T[lomobHble
obpas3oBaHUS WHTEpPNpPeTUpyTCA  Kak
cthopmmpoBaBLLUMECS B YCNOBUAX OENbTO—
BbIX MPOTOK. 3anonHeHbl NogobHbie kaHa—
nbl MENKUM WA 0YEHb MENKO3EPHUCTbIM
MeckoM, B HEKOTOPbIX Cly4yaax anespu—
TUCTbIM MaTepuanom. MoLHOCTb AaHHbIX
necyaHblx CEepui He TnpeBblllaeT Hec—
KONbKMX METPOB.

Hapsgy c BblleonMcaHHbIMK NecYaHbl—
MW naykamu OTMEYaKTCs CNOM C YETKUM
POBHbIM KOHTakTOM 3anerawwiune Ha
aneBpUTO—TANHUCTbIX OTNoXeHusax. [Jomu—
HAPYKOLMM TUMNOM 0Cad0YHbIX TEKCTyp
ABNAETCA napannenbHas CNoOuMCTOCTb, Me-—
pexonsLlan BBEpPX B MepeKkpeLLBatoLLyo—
CA CNOMCTOCTb M CUNbHO pas3BuUTy psbb.
MonobHble OcagoyHble Cepun UHTepnpe-—
TUPYOTCHA Kak chopmupoBaBLUNECS B pe—
3ynbTate npopbiBa OeperoB peyYHbIX Ka-—
HanoB BO BpeMS NaBOAKOB, KOrga pey-—
Hble BOAbl YCTPEMAATCA Ha AEenNbTOBYH
paBHWHY, oTnaraa 6onee rpybbin necya—
HblW MaTepuan HEeNoCPeacTBEHHO Ha
MANCTbIX Ocapgkax [OenbTOBOW pPaBHUHDI.
MowHocTb nomobHbIX MecyaHbix navek
COCTaBnseT OT HECKONbKWX OECATKOB CM
oo makcumym 1,5m.

Cnag peyHonm akTUBHOCTM W YPOBHS
BOA MpuBOAMN K OCYLIEHWK O0CafkoB
0EeNbTOBOM paBHWHbI, YTO BblpaxaeTcs B
pasBUTUN NPU3HAKOB a3apobHbIX ycnosui
— dopMMpOBaHMM Naneonoys, WMELLNX
KpacHoBaTyl0 OKpacKy, pa3BuUTUK pacTu-—
TENMbHOCTU W TPEeLUUH ycbixaHus, 3abu—
TbiXx MecyaHbiM maTepuanom. OTmevatoT—
CA TakXe T[MMHUCTble MPOCNON TEMHOro
uBeTa, No—BmaoMmMomy, oboralleHHble op-—
raHmyeckum maTepuanom. [lonobHbie
ocaiku, 04eBMOHO, OTnaranucb BO BHYT—
puOenbToBbIX, 3a4acTyld 6ecnpoToYHbIX

03epax C 3acCTOVMHbIMU  YCNOBUAMU U
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BOCCT@HOBUTENbHbIM  pexumom, 6bnaro-—
NPUATHBIM ONA COXPaHEHWS OpraHuku.

B cpeoHenm yacTu cCBUTbI MMEKT MeC—
To Honee gucTanbHble O03EpHble YCNOBUS
n daumn dpoHTa genbtbl (pmc.9). MHo-

roMmeTpoBble  orpybnawwmnecs  BBEPX
necyaHble Nayky, akKkpeTupykLline BHU3
No TEYEHWW, HaAMW WHTEPNPETUPYHTCSH

Kak nporpagupytoLliMe ycTbeBble 6Oapbl.
Hapsgy ¢ aTum oTmeualoTca natepanbHO
NPOTSAXEHHbIE, BblAEPXaHHble MO MOLL—
HOCTW MNecyaHble CMOW C 3POAMPOBAHHOM
NOAOLIBOW, ANA KOTOPbIX OYEHb Xapak—
TEPHO LUMPOKOE pa3BuUTUE psaben TeyeHus
B KpoBne. B eaouHW4HbIX cnyvaax oTme-—
yaeTca BonHoBaa pabb. Mectamn oTme-
4yalTCca aHTWAKHbLI, 4YTo rosBopuT 06
OYEeHb BbICOKOW CKOpOCTW noToka. [daH-
Hble MecyaHble Nayvykym HamMu UHTEepPnpeTu-—
PYOTCA KakK rvnepnukHanbHble MOTOKMW.

[Mepexon K HagKMpMaKMHCKOW necya-—
HOM cBWUTE 3HaMeHyeT cobon 3HauuTenb—
Hble M3MeHeHUs B 0HCTaAHOBKax 0CapgKo—
HaKoMmneHns B CTOPOHY ) OpPMUPOBaHUSA
hntoBmanbHbIX aunn. [JomMuHMpyrOLWMMN
B TNWUTOMOrMYECKOM CcOCTaBe SABNAKTCA
KOCOCNOWUCTble CpenHEe3epHUCTbIE MEeCKKU
(pnc.10, 11). OcobeHHOCTN HannacToBa—
HMWS 3TUX MecyaHblX MNayvyek B paspese,
XapakTep KOHTaKTa C MNOACTUNAaKLWLNMU
nopogamMu MO3BOMAKT paccMaTpuBaTb KX
Kak OTNOXeHWs peuyHbix KaHanos. Mowi—
HOCTb MecyaHbix navyek konebnetca oT 1
oo 6wm.

Cnenytowias cBuTa NpoOAyKTUBHOM TOM—
WM — HagKMpMakuHcKasa rnvHucTtad, bbi—
fla BCKpbIT@ 4acCTUYHO nNuWwb Ha 12m
(pnc.11). BepxHaa nonoBuHa ee nepe-
KpblTa NNENCTOLEHOBLIMU OTNOXEHUAMMW.
Ycnosua ceoumeHTaumn HKI  asnatTca
OOHUM N3 Hanbonee AMCKYTUPYEMbIX BOM—
pocoB. CyLlecTBoBaHME KPYMHbIX TPELLMH
yCbiXxaHWsi B 0cCaakax OaHHOW CBUTbl Aa—
lOT OCHOBaHWe paccmaTpuBaTb 3TW OTNO-—
XeHna kak obpasoBaBLunecs B cybaa-—
panbHbix ycnosuax. 0OpHako, Hawwm uc-—
cnepoBaHma B apyrux  4vactax Kupma-—
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KMHCKOW [ONWHbI MO3BONAKOT MNpennono-—
XWUTb YyCTOM4YMBOE MpoABMXeHne bepero—
BOW MWHMW B CTOPOHY CyLIM BBEpX No
pas3pe3y M akKyMynauui O03epHbIX ocag—
KOB B Bepxax cBuTbl. B uenom xe,
BCKpbITble B TpaHwee oTnoxeHuns HKI
Bblpa>eHbl MECYaHUCTO~UANCTbIMU TNMHA—
MW CO cnegamu XWU3HEOEeATEeNnbHOCTU Op—
raHM3MoB, MecYaHUCTbIMU aneBpuTamm C
NOOYUHEHHBIMW  MPOCMAOAMU  TNUHUCTbIX
MeckoB, M 04YeHb 6BAM3KKM K 0cagkam
OENbTOBOM paBHUHbI.

EctecTBeHHas pagvMoaKTUBHOCTb
OTNOXEeHUN NPOAYKTUBHOM TONWMN WU
cBfi3b ee c aunanbHbIM
COCTaBOM OTJIOXXEHUNn
sBecTHO, 4TO ecTecTBeHHaa paanmoak—
TUBHOCTb FOpHbIX Nopon o6bycnosneHa, B
OCHOBHOM, COLEPXaHWEM B HUX 3NEeMeEH—
TOB ypaHOBOro M TOPWEBOro pPAnoB U
nsotonos kanua—40. Jonga atux anemeH—
ToB B 06Wen paomoakTUBHOCTM Nopona
pasnMyHa B 3aBMCMMOCTWU OT Tuna MoOpog,
ycnoBun ux obpasoBaHua U 3aneraHus.
MoaTomMy paspenbHble OnNpefeneHus co—
OEep>XaHWa paovoakTUBHbIX 3NEMEHTOB U
nx ponu B 06LLlEN paaMoaKTUBHOCTM MO~
ryT naTb [OOMOMHUTENbHYID WHGOPMaLUIO
06 ocobeHHOCTAX Mopoabl U ee Mpouc—
xoxaeHun (Cmbicnos, 1974; XapuToHoBa,

1964).

PaonomeTtpuueckne wnccrnenoBaHus OT—
NOXEHWA NPOAYKTMBHOM TONLWW NPOBOAU—
nucb B MoneBbix U nabopaTopHbIX yCnoBu—
AX Ha oTobpaHHbix obpasuax. [Ona mnay-—
YEHUS MHTerpanbHOM pPagMoakTUBHOCTMU
ncnonb3oBanucb pagnomeTpbl CPI1-68 wu
CPl-88. BbluncneHve copepxaHus pa-—
OV0aKTMBHbIX 3NeMeHToB B npobax npo-
M3BOAMNOCb MO WHTEHCUMBHOCTU ramMmma—
n3nyyeHms obpasua M COOTBETCTBYHLLUX
3TanoHOB B 06MacTax 3Heprum Topun—
2,62 Mas, ypanH—1,76 Mae n Kanun-40
-1,46 Mag (Koran u gp., 1976; Anues,
2006).

CTPATUTPAOUA U CEAUMEHTOAOIUA HE®TETA30HOCHbIX BACCEAHOB

2008 Ne1

CBeleHUs 0 codepxaHun ypaHa, Topus,

Kanma MOTryT OoKa3aTb CyLwleCTBEHHYH
ponb npwn mccnepgpoBsaHMm npoueccos
ocapgkoHakonneHua. Tak, pacnpeneneHne

Kanua no nnowagn 6accenHoOB cCeaMMeEH—
Taumm onpegenseTrca KONMYecTBOM MNU-—
TawLwmMx NpOBWMHUMA, COCTaBOM cnarak-—
wmMx mx nopon, ursmko—reorpaduyeckmn—
MV YCNOBUAMW, TMOAPOANHAMUYECKUM pe-—
xumom baccenHa un 1.40. (KoBanes, 1969).
Mo wmepe ypaneHusa oT obnacTu cHoca
MOBbILLAETCA COPTMPOBAHHOCTb MaTepua-—
na, yMeHblLUaeTCca B HEM cofepxaHue no-—
neBbIX LUNATOB W CMAA W, COOTBETCTBEH—
HO, CHMXaeTCHA KOHUEHTpauusa Kanuva npu
nepexone OT npubpexHbix 30H K 6onee
rnybokoBoaHbiM. PacnpepeneHue kanus B
baccenHax ceguMmMeHTauuuM oTpaxaeT U3—
MEHEHWE MMHepanbHOro cocTtaBa 0CagKoB
Ha nnowann 6accenHa. [aHHble no co-—
OEep>XaHUK Kanua Mo3BONAT ONpenennTb
MOMOXEeHNEe WU MNpPeuMyLLecTBEHHOE BINA—
HMe Tolm wunu mHom obnacTm cHoca, Wu-
pOTy 3TOro BAWSHWA W HanpaBfeHue Bbl—
HOca TeppureHHoro maTtepuana B 6ac—
CelrH, BbIOENUTb 30Hbl PasfuU4YHbIX acco—
umaumn raMHUCTbIX MUHEpanos.

PacnpeneneHne ypaHa Ha nnowaau
baccerHa cegMMeHTauuMm onpepenaeTcs
ypoBHEM HakonneHna wn Tunom OB B

ocagkax pasnuyHbiXx gaumanbHbIX  30H.
[Ona baccenHoB c copgepxaHuamun OB B
npepenax knapka MakcumanbHOoe Hakan-—
NneHne ypaHa NpOMCX0AUT B YCMNOBAX Hau-—
bonee MenKOBOAHbIX WM MENKOBOAHO—MPU—
6epexHbix caumn. Ong 3Tux 30H xapak—
TepHo B 6Gonbwen CTeneHuM nokanbHO
KOHLUEeHTpPMpOBaHHOE pacnpepfeneHve ypa-—
Ha, 4TO oOnpegenseTca Kak XxapakTepom
HakonneHns OB, Tak ©“ BO3MOXHOCTbIO
OMareHeTUYeckoro nepepacnpeneneHmns
ypaHa B o0cafjkax MenkoBOOHbIX daunn,
npencTaBneHHbIX MNpeMyLlecTBEHHO nec—
4aHbIMM W NEecYaHO—aneBpUTOBbIMW OTNO—
xeHnamu. Brnybb bHaccenHa copepxaHue
ypaHa ybbiBaeT, M 0Cagku MepexoaHbIX
thaunm oTnMYaDTCA  MWUHUManNbHbIM  CO—
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Tabnuua 1
CpeaHue coaep)kaHusi ypaHa, TOpuSi, KaAUSl B OTAOXKEHUSIX CBUT
HMXKHEro OTAeAa MPOAYKTMBHOW TOAWM KUPMAKMHCKOW AOAMHBI

MOXET CINYyXWUTb AOCTATOYHO Aenc—
Tabnuua 2| TBEHHbIM WMHCTPYMEHTOM MpW MpPO-—

Cpep‘Hme COﬂep)KaHVlﬂ ypaHa, BeOoeHnn naneoreorpacpvlquKmx

TOpUs, Kanusi B TeppureHHbIx mopopgax | PEKOHCTRyKUnM.
B uenom oTnoxeHusa npoayk-—
qu, 10 Qs 10° TMBHOM TOonwwm KupmaknHckomn
Mopopa 404 RYA dx, % OONVHbI XapaKTEpPU3YHTCHA 0YEHb
HM3KOWM paanoakTUBHOCTbO. [lpo—
MBI 4,00 11,00 3.2 BEeAEHHble HaMu OnpegeneHns
CrneKkTpanbHOW pagMoakTUBHOCTMU
Mecuanku 3,00 10,00 1.2 MX nokasanu, 4YTO COOepXaHus
pepxaHuem ypaHa. Ocapku, dopmMupo-— pagnoakTUBHbIX 3NemMeHToB (ypa—
BaBLUMECA B YCNOBMAX OTHOCUTenbHo Ha, TOpws, Kanusa), B OCHOBHOM, HUXe
rnybokoBOAHbIX haumn, BHOBb 0BHapyxu—  Kiapka 3TuX 3NeMEeHTOB Ang TeppureH—

BAlOT MOBbILIEHHOE KOMNMWYEecTBO ypaHa,
npv4YeM B MPenMyLLECTBEHHO PaCCESHHOM
thopme.

PacnpeneneHne Topua Mo nnoLiagu
bacceHOB 0cCagKoHaKOMMeHWa MeHee
onddepeHuUMnpoBaHo, YeM Kanus u ypa-—
Ha. B Tex cnyvasx, korga dopmMupoBaHue
MOPOL MPOMCXOAMNO Nod BRASHWEM OQHOWM
obnacTn cHoca, BblIAENAlTCA NULLb Kpae-—
Bble 4acTu 6GaccenHa, xapakTepusyl-—
LLMEeCs OTHOCUTENMbHbIM CTabunbHbIM Ha-—
KonneHnemMm TOpuUSA, NPOCNEXMBAKOLLMMCA B
nopogax pasfnMYHOro nNUMTONOrMYeckoro
cocTaBa.

HaHHble no pacnpepeneHnto  Topusa
NO3BONAKT ONPEnennMTb MnonoxeHne 06—

nactenm cHoca, HaMEeTWUTb MyTW MOCTyMne—
MEXMy MVHTerpanbHOM paavoakTUBHOCTbIO U COAep —

HUA TeppVIFeHHOFO MaTepVIBJ'Ia, BbIAENNTb XaHNAMU pagnoakTUBHbIX 3NEeMEHTOB B OTJ/TIOXXEHUAX
MENKOBOAHbIE W MPUBPEXHbIE 30HbI, YTO NOMKVPMAKUHCKO CBIATHI.

Puc.12. XapakTep KOPpENsUMOHHbIX CBS3EN
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HbiX nopoa (rtabn. 1,2). U
Bmecte c Tem, 3HauyeHna wuHTErpanb-—
HOM W CNeKTpanbHOW pPagMoaKkTUBHOCTU
OTNOXEHUN MPOAYKTUBHOWM TOMNLLW nokasa—
n WMNPOKWA CNEekTp Bapuauuim uUx n cy—
LLIeCTBEHHbIE U3MEHEHNS B XapakTepe ec—
TECTBEHHOW pagnoakTUBHOCTU B OTMOXE-—
HUAX pa3nuuHbix nogpasgenerHun MT. Tak,
B OTMOXEHMAX MNOOKUPMAKWHCKOA CBUTHI
(MK ceBuTa) Hanbonee vacTto OoTMeYaeMmble
3HaAYeHMs yAenbHOM aKTMBHOCTM Koneb—
niotca B uHTepBane ot O go 21 Bk/kr,
T.€e. 3HAYEHUA He BbICOKM, 4TO 0b6bACHS—
eTcqd, oyeBMaHO, npeobnajaHvem B pas-—
pe3e CBUTbl OTNOXEHUN, CMNOXEHHbIX Nec— K
YaHon dpakunen (puc.7, Tabn.1). Punc.13. Xapaktep KOPpensuMoHHbIX CBA3EN
XapakTep KOPPenAuUnOHHbIX CBA3EN PA— |mexay MHTErpanbHOM pPaavoakTWBHOCTLIO U Copmep—
ON0AKTUBHbIX 3MNEMEHTOB B OTMNOXEHUAX |XaHWSMW paovoakTUBHBbIX SMEMEHTOB B OTIOXEHMWAX
noakupmakumHckon ceutbl (MK cButa) no— | <VPMaK/HCKOW CBUTLL

Ka3blBaeT, YTO Haubonee cwunbHaa CBA3b mMecTo C ypaHoMm [KOSCb. Kop_O,SB], yTo
MHTerpanbHOM paganoakKTUBHOCTU NMMEET rosopuT ob ypaHoBOW ee npupone

Puc.14. KpvBble Bapuaumi 3Ha4YeHUi UHTErPanbHON PagyoakTVBHOCTY U COLEPXaHUi papvoaKTUBHbIX 3NEMEHTOB N0 paspesy Kup—
MaKVHCKOW CBUTBI.
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(pnc.12). OpHako KOppenAuMOHHbIE CBS3U
MHTEerpanbHOM pagMoakTUBHOCTU C TOpU—
eM TakXe [ocTaToyHo Benuku (ko3ad.
kop. O,76). 3Hauynmble 3Ha4YeHUa nonyye-—
Hbl TakXe W Ang Koppensunmum MHTerpanb-—
HO/M PpagMoakTUMBHOCTM C COAepXaHWem
kanua — ko3ad. kop. 0,57.

Taknm 06pa3om, MOXHO FOBOPUTb, 4YTO
oTnoxeHnsa ceutbl MK nMeoT ecTecTBeH—
HYI0 pPagMoakTMBHOCTb MHOIMO3NEMEHTHOM
npupoabl, 4TO MOATBEPXAAETCH CXOXUMU
3aKOHOMEPHOCTAMM Bapuauum 3HaYeHUn
MHTEerpanbHOM pagMoakTUBHOCTHU
OEPXaHUAMN paaMoakTUBHbIX 3NEMEHTOB
no paspesy cBuTbl (puc. 7).

KvpmakunHckas cBuTa xapakTepuayeTcs
AOCTaTO4YHO BbICOKMMW MNOKa3aHUaMU
yoenbHonm akTuBHOCTU. Hawbonee wuwacTto
BCTpeyatTca o0b6pasubl CO 3HaYeHUAMU
pagnoaktnsHoctn ot 50 po 60 bk/kr
(tabn. 1). XapakTep KOppensauMoHHbIX
CBA3eM nokasbiBaeT HambonbLuyl 3aBU—
CUMOCTb WHTEerpanbHOW pagnoakTUBHOCTHU
OT COOepXaHus Kanua B OTIOXEHUAX
(0,67) (puc.13). bnuakne 3HauveHUa oOT—
MeYalTCa TakXe ANS KoOppenaumm MHTer—
panbHOM pagnmoakTUBHOCTM C  ypaHOM
(0,57).

AHanus Bapuauum Mayyaembix Mnokasa-—
Tenem No paspes3y nokasan, 4To B HM3ax
CBUTbl OTMeEYaeTCa XOpoLuas Koppenauus
MHTEerpanbHOM pagMoakTUBHOCTU C Kanu-—
eM 1 TopueM, Janee BBEpPX MO paspesy—
c kanvem, ypaHom (puc. 8, 14). B cpea-
HEe”M 4acTu CBUTbl MMEeT MeCcTO TONbKO
ypaHoBaa npupoaa ecTecTBEHHOW paamo—
aktusHoctu (puc.9, 14). HakoHeu, B
BEpxax CBWUTbl BANAHWE Kanua CTaHOBUT—
ca cHoBa 6onee owyTumbim (puc. 14).

MpuMepHO Te Xe 3HaYeHus WHTer—
panbHOM pagvMoakTUBHOCTW OTMevakTcsa B
OTNOXEHUAX HAOKMPMAKWUHCKOW mnecyaHomn

nm Cco—

cButbl (HKIT ceButa) — ot 59 pmo 80
bk/kr (tabn. 1). lNpupopoa pagnoakTue-—
HOCTW, HEeCOMHeHHO, TopueBada. Koad-

hruMeHT KoppenaunMn WHTerpanbHOM pa-—

anoakTmBHocTn ¢ Topuem 0,77 (puc.15).
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Puc.15. XapakTep KOppensauvoHHbIX CBA3EA MEX—
Ly VHTErpanbHOW pagMoaKkTVBHOCTBI M COLepXaHusa—
MW PaOMoaKkTUBHBLIX 3NEMEHTOB B OTNOXEHWAX HagKup—
MaKWHCKOW MecyaHom CBUTHI.

[Npn aTom Ko3adhpnUNEHTbI KOppPENnALnK
c U u K cocTtaBnsoT COOTBETCTBEHHO
0,174 n 0,12.

Takum o6pasom, npupoga ecTecTBeH—
HOM pagnoakTuBHOCTM oTnoxeHun HKII
CBUTbl, HECOMHEHHO, TOpWeBas, 4YTO TakK-—
Xe [oKasblBaeTCs xapakTepoM Bapuaunm
COOEpPXaHu paanoakTUBHbIX 3MNEMEHTOB
M 3HaYeHWn WHTerpanbHOM pagnoakTUB—
HOCTu no paspe3y cButhbl (puc.10), noka-—
3bIBAOLLNM  CUHXPOHHOCTb WU3MEHEHUN
WHTEerpanbHOM pagnoakTUBHOCTM WU CO—
nepxaHum Topus, ocobeHHO B necyaHuc—
TOM 4acTu paspesa.

Camble BbICOKME 3HA4YeHUs eCTEeCTBEH—
HOV paAnmoaKTUBHOCTW B WU3Y4YEHHOM pas—
pes3e MMelT MeCTO B OTNOXEHUAX HaO-—
KAPMaKWHCKOW TMIMHAHOM CBWUTbI, TrOe
Havbonee 4acTo OTMeYaKTCH 3Ha4vyeHusd
oT 63 pmo 104 bk/kr (tabn.1). Cynoa no
BEMMUYMHaAM  KOPPENSUMOHHbIX CBA3en
npupoga paouoakTMBHOCTW ypaHoBasd
(koadp. koppenaummn 0,98) (puc.16).

Puc.16. XapakTep KOppPENsiUMOHHbIX CBA3EM
MeXOy WHTEerpanbHOW pagvoakTUBHOCTbIO M copep—
XaHVWSMU PaavoaKTUBHbIX 3MIEMEHTOB B OTIOXEHUAX
HaOKUPMaKWNHCKOW FMUHAHOW CBUTbI.
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BmecTe ¢ Tem, aHanus Bapuauunm no pas— (puc.11), koaddnumeHT Koppenaumm KOoToporo
pesy MnokasbiBaeT, YTO XOpoLUas KOPPensauMs C WHTerpanbHOM pagmoakTMBHOCTbKD COCTaB—
TaKkXXe 0TMevaeTcsa M ¢ cogepxaHuvem kanug nget 0,97.

3aknyeHune

[MpoBeneHHbIN aHanM3 xapakTepa pacnpeneneHns paguoakTMBHbIX 3MEMEHTOB MO
paspesy HWXHEro oTaena NPOAYKTUBHOW TOMNLM NMOKa3blBAeT OMNpefeneHHble 3aK0o—
HOMEPHOCTM B pacrnpefeneHnn 3TUX 3NeMEeHTOB B 0Cafdkax pas3nuMyHOoro nUTonorm—
Yyeckoro M gaumanbHOro cocTtaBoB. Tak, necyaHble oTnoxeHusa K wn HKI csuT,
oTnaraBLUMECH B YCNOBMAX PEYHbIX KaHanos, OTNN4YalTCH, B OCHOBHOM, TOPUEBOW
npupoaon cBOen ecTecTBeHHOW paamoakTmBHocTu (pumc.7,10). OueBupgHo, 4TO C
onpeneneHHon Oonen yBEPEHHOCTWM MOXHO yTBepxAaTb 0 npeobnagaHun ToOpueBOW
COCTaBNAKLIEN eCTECTBEHHON pPaavoakTUBHOCTM B MPOKCUMAanbHbIX YCNOBUAX Ce—
OMMEHTaUMN OTNOXEHUN NPOAYKTUBHOM Tonwu. Kak Bbille OTMeYanocb, OCHOBHbIM
MCTOYHMKOM CHOCa TEpPpPUreHHoro maTtepwana ablwepoHckom dpaumanbHOM 30HbI, K
KakoBOW nNpuHagnexaT M3yyaemMble OTNOXEHUA, ABMNAETCH KPUCTannuMyeckum qyH—
nameHT Pycckonm nnaTtdopmbl. Bo3aMoXxHO, B 3Tanbl MHTEHCMBHOIO pa3MbiBa €ro u
HakoMNNeHWa MOLLHbIX MecYaHblXx TOMLW, AO0NA TOPMA B 0cCagkax MNoBblLanace.

CxogHble no auuvanbHbIM YCNOBUSAM OTNOXEHUS HM30B W BEPXOB KUPMaKWHC—
KO M HAOKWPMaKWHCKOWM FAMHUCTOW CBWT, OTNaraBLUMXCH MO Halleh MHTeprnpeTa—
UMM, B OCHOBHOM, B Ha3EMHO [OefbTOBbIX YCNOBUAX, XapakTepu3yrTca Takxe
CXOLOHOCTbIO XxapakTepa CBOEN paanoakTUBHOCTW, MMEKLWEN MNPEeVMYLLECTBEHHO
kanueByt npupoay (puc.8). Kak M3BeCTHO, HakonneHue Kanua KOHTpPONMpyeTcHd, B
OCHOBHOM, COAepXaHueM noneBbiXx wWnaTtos. Bo3mMoXHO, pocT cofdepXaHun kanug
obycnosneH Bo3pacTaHWMeM AONW MOMEBOLUNATOBbLIX MUWHEPANoOB B OTAENbHble 3Ta—
Nbl HAKONMEHWUS OTMNOXEHWN MNPOAYKTMBHOM TOMNWMK, 4TO MOXeT ObiTb CBSI3aHO C
BO3pacTaHMEeM ponu Apyrux nNuTalLwmx NpoBUHUMN, B 4acTHocTU bonbworo Kas-
Kasa.

M, HakoHeu, ypaHoBas npupooa e€CTEeCTBEHHOW padMOakTMBHOCTW npucylia oT—
NOXEHNAM CpefHen 4YacTu KUPMaKUHCKOW CBUTbI, UMewLwmnm Hanbonee pgucTanb-—
Hbin reHesuc (puc.9). OcapkooTnoXxeHwe 30ecCb, KakK Bbille FOBOPWUIOCb, WMENO
MECTO B O03€epHbIX ycnoBuax M daumax poHTa AenbTbl. [JoMMHMpOBaHMe B pas—
pe3e TMUHUCTbIX OTNOXEHUA C OTHOCUTENbHO BbICOKUM ANA MPOAYKTUBHOM TOMLLMK
YyPOBHEM COAepXaHua opraHuyeckoro eewectBa (Annesa, 20056), BO3MOXHO, 9B~
naeTca NPUYMHOM poOCTa COOEPXaHWM ypaHa B 3TOM 4yacTu pas3pes3a NPOAYKTUBHOWN
Tonwu. Takmm obpasom, XxapakTep pacnpefeneHns paanmoakTUBHbIX 3MTEMEHTOB MO
paspesy W KOpPPEeNnAunsa COAEPXaHUM UX C WHTerpanbHOMN pPagnoakTUBHOCTbHO MO—
ryT CNyXWTb OOHWUM W3 WHCTPYMEHTOB BbISBNEHUA ycnoBun (OPMUPOBAHMA OTNO—
XEHUN N NCTOYHMKA MOCTYMNNEHUA ocagoyHoro martepuana. Cuntaem uenecoobpas—
HbIM MNPOOOMXMUTb paboTbl B 3TOM HOBOM HanpaBfieHWW B Lengx getann3auumn no-
0OOHbIX MccnenoBaHUN.
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Depositional environment of lower portion of
Productive Series and natural radioactivity

E.G.Aliyeva, Ch.S.Aliyeva, D.A.Guseynov, S.A.Babayev, R.M.Mamedov

For the first time the natural gamma spectral and integral data on sedimentary
deposits in the South Caspian basin have been applied to reconstruct the environment of
Lower Pliocene fluvial-deltaic—lacustrine Productive Series. The results obtained show a good
correlation between radioactive elements distribution along the section and environmental
change and lithofacies. For example, the coarse grained channel deposits display a Th fea—
tures of their natural radioactivity, which allows to assume a predominance of Th compo—
nent in the natural radioactivity of Productive Series sediments in proximal setting. One of
the possible reasons, probably, is increasing of sediments supply from Russian platform du-
ring progradation stages and accumulation of thick sand packages. Onshore deltaic sedi—
ments are characterized by a high amount of potassium, which is, probably, related to the
increas of feldspar portion supplied by mountain rivers from the Great Caucasus. Uranium
features of radioactivity have been determined in distal fine grained sediments, which are
also characterized by a relatively high content of organic matter. Thus, the amount of
radioactive elements are supposed to be related to certain minerals indicating the terri—
geneuos material provenance. It makes an important the application of radiometric data to
provenance and environmental studies.

Mbohsuldar qatin alt sobasi ¢okiintiilovinin ¢okma saraiti vo onlarin
tobii radioaktivliyi

Oliyeva E.H., Oliyev C.S., Hiiseynov D.A., Babayev S.A., Mammadov R.M.

Moaqgalods Conubi Xozor hovzasinin ¢okmo ¢okiintiilori ticiin ilk dafo onlarin sedimentasiya soraitinin
barpast magsadila tobii radioaktivlik molumatlarindan istifads etmoyo cohd edilmisdir. Alimmus naticalor
kasilis vo saho iizra radioaktiv elementlorin paylanma xarakterinin ¢okiintiitoplanma saraiti ilo> yaxsi
miiqayiso olundugunu gostorir. Homdo radioaktiv elementlorin migdarimin ¢okmo materialin asnma
monbaindon aydin asililigi miiayyonlasir ki, bu da paleofasial, paleocografi qurmalarda miivaffoqiyyatlo

istifadas edils bilor.
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YYEHbIA U MEAATOI, KPYMNHbIA
OBLWIECTBEHHbIN AEATEAb - AKAAEMMUK

M.M.AAUEB

TCuacTbe 4enoBeka N3SMEPAETCAH TEM,

CKOJMIbKUX 1OAevi OH caenan CcYacT/ivBbIMY

Bblpaowmncsa yyeHbin 1 neparor, opra—
HM3aTOp HaykM W BUAOHbIA rOCyAapCTBEH—
HbIn oeaTenb, akagemuk Myca Mwup3soesuy
AnveB fBNSeTCS SPKOM NUYHOCTbK, OCTa—
BUBLUEA HEW3rnaguMMbl Cned B HayvyHoOW,
KyNnbTypHOM 1  OBLLECTBEHHOW  XW3HU
AzepbanpxaHa B cepeanHe XX Beka. bna—
rogaps CBOMM BbICOKMM MOpasfbHbIM U Oe—
noebiMm kavectBam Myca Mwupsoesuny Anu-—
eB 3acny>Xwun un [0 KOHUA CBOEN >XWU3HWU
coxpaHun yBaxxeHne un nwboBb CBOUX
COBPEMEHHWKOB.

Axkapemuk M.M.Anves, 100-netne co
OHA POXOEHWS KOTOPOro WCMOMHWUIOCL B
atom ropy, poguncsa 11 anpena 1908 r. B
rop. LWamaxn AsepbampxaHa. Cembs ma-—
nonetHero Mycbl nepeexana B Awxabag
Ha NOCTOAHHOE MecToXxuTenbcTso. B 1926
r. M.M.AnveB nocne OKOH4YaHWSA CpenHen
wKkonel nepeexan B r. baky, roe noctynun
B AsepbanmpxaHckun [lonnTexHnyeckumn
Wuctutyt (Asll/) Ha ropHoe oOTOeNneHue
TexHonornmyeckoro dakynbteta. byayum
CTYyOEHTOM, OH OOHOBpeMeHHOo paboTan
(1927r.) B CypaxaHckon KoHTope BypeHus
XpoHomeTpaxuctom, a B 1928-1930 r.r.
nabopaHToM Kadheaopbl NaneoHToONorMn, Nc—
Topuyeckon reonorum wn reonormm CCCP
A3lN, roe no OKOHYaHWMK UWHCTUTYTa B
1931 r. no pekoMeHOoauun WU3BECTHOMO
yyeHoro—naneoHtonora, npodceccopa B.B.
BoraueBa 6bin NpuHAT B acnupaHTypy. C
atoro BpemeHn M.M.AnveB nocedAwaeT
ceba HayuyHOm paboTe B 0BnacTu naneoH—
Tonorun u buocTtpaturpacdmm n B 1936 .
3almulaeT  KaHaOMOaTCKyl  AMccepTaumio,
NMOCBSALLEHHYIO W3y4YeHU cTpaturpacdum u

MHOUEPamMOB BepXHe—

ro mena CceBepo—
BOCTOYHON yacTu
Manoro KaBkasa.

3T1a paboTta, onybnu-
koBaHHaa B 1939 r.
— nepsbin Tpya B 06—
nactm naneoHToOno-—
rmMn n cTpaturpaduu,
roe pgaHa noppobHad
Knaccudukaums nHo-
uepamoB, C BblAeNeHNeM HOBbIX BMOOB NC—
konaemon dayHbel — VlHouepamyc asepba—
noxaHeHcuc AnueB M, VIH.aspxakeHOeH—
cuc Annes M. 3Tn HOBble BUAbI BMocnenc—
TBUN BbinM 0BHapyXeHbl M B OTNOXEHUAX
kamnaHa CesepHoro Kaskasa, CpeaHen
Asznn, bonrapmm u gp. pervoHax Cpegu—
3eMHOMOPCKOM Mnaneo3ooreorpacunyeckon
obnacTn.

B AsepbampxaHckom VIHaoycTpuansHoOMm
NHuctntyte M.M.AnveB nocnenoBaTenbHO
3aHMMan [OOMKHOCTW  [OOUEeHTa, [AeKaHa
HedTaHoro dakynbTeta 1 B 1939 r. — on—
pektopa WVHctutyta. B 1941 r. Myca
Mwup3oeBuny AnveB 6bin nepeBegeH Ha pa-—
6oTy B MoCKBY Ha OOMXKHOCTb HayanbHMKa
[maBHoro YnpaeBneHusa y4yebHbix 3aBeLeHUN
HapkomHedtn CCCP, ogHOBpeMeHHO OH
paboTtan poueHTom B MockoBckoM HedhTa—
HOM WHctutyte. M.M.AnneBbim bBbina npo—
BegeHa bonblwaa paboTta no nNoaroToBke
NHXEHEPHO—TEXHNYEYCKUX KagpoB HedTa—
HOM MPOMBILUNIEHHOCTM CTpaHbl B BOEHHbIE
rogbl. C orpomHon OTBETCTBEHHOCTbIO W
rnybokKMM MOHMMaHMEM Ba>XHOCTU MOAro—
TOBKW WHXEHEPHO—TEXHMYECKUX KaapoB B
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YyCNoBUAX BOEHHOr0 BPeEMeHU MM bbina op—
raHnsoBaHa 3aBakyaumsa B r.Ydy MockoBc—
Koro HedTAHOro wHcTMTyTa K B r.KokaHa
'po3HeHckoro HedTaHOro VIHcTuTyTa.

B 1943 r. M.M.Anves Bo3BpaLlaeTcq B
r.baky, n HasHauyaeTca HavanbHuKomMm A3-—
reoynpasneHna. B TeueHwn opHoro ropga
yCrnewHo 6biMM peLlueHbl BaXHble 3apauu
obecneyeHnss MPOMbILLMIEHHOCTN OCTPOAE—
PUUNTHBIMX BMOAMU MUHEPANbHOr0 CbIpbA
— CEepHbll KON4YepaH, XenesHble pydbl, KO~
6anbT, monubaeH, anyHutel 1 op. B 1944
r. M.M.Anne HasHauyaeTca 3aBemyHLLUM
otaenom Likon, BY30B n Hay4HbIX yuypex—
neHun. Ero pestenbHOCTb Ha MnocTy npea-—
cenaTensd KOMUCCUW MO OKa3aHWI MOMOLLN
netam dpoHToBMKOB, BonbLuas paboTta no
npvemy B BY3bl 1 opraHnsaumna noarotos—
KM HOBbIX WHXEHEePHbIX KagpoB 6bina Bbl—
coko oueHeHa — M.M.AnueB 6bin Harpax-—
neH opaeHom JleHuHa.

Muoro cun wn sHeprum otpaBan Myca
Mwvp3oeBny NOAroTOBKE MOMOAbIX HAYYHbIX
KaopoB Mo TeopeTuyeckon cuanke, anep—
Hom pn3nke, acTpocmanke, maTemaTuke,
HepTexumnn, mMeTannyprun, BOCTOKOBeOE—
HAO W Op. NyTEM CUCTEMaTUYECKOM Mo—
cbinkn B BY3bl MockBbl, IleHnHrpaga mo-—
nopexu n3 AsepbanpxaHa. 3Ty paboTy OH
npomomxan Bectu u B 1947 r. bymy4um
cekpetapem LK KI1 AsepbamgxaHa no
npombiuneHHocTn n B 1948 r. — npeace-—
patenem [ocnnaHa A3sepbanpxaHckomn
CCP.

B qanBape 1950 r. Myca Mwup3oeBuy
AnveB 6bin n3bpaH OENCTBUTENbHbIM 4ne—
Hom Akapemun Hayk AsepbampgxaHa n B
anpene TOro Xxe roga npesvoeHTom Aka-—
OEMWN HayK. 30eCb PacKpbIcA ApKUA Ta—
naHtT M.M.AnveBa kak opraHusaTopa Hay-—
kn. B AsepbamgxaHe KayeCTBEHHO HOBOEe
pasBuTUE MNONy4Ynnu MHOTMe HanpaBneHus
eCTEeCTBEHHbIX M 0OLLEeeCTECTBEHHbIX Ha—
yK.

HeatenbHocth M.M.AnveBa 6bina MHO—
rorpaHHa. [Nlokasatenem ero TanaHTa 6bi—-
na BbICOKaaA opraHmsaTopckaa crnocob-
HOCTb, MN0O3BONAKOLLAA C€034aBaTb OCHOBY
Ha nyTaX BOCXOXAEHWS a3epbanpxaHckomn
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HaykKm W KyJbTYypbl. Brlarouapq MNCKNMHYnN—

TEeNbHbIM CrMocobHOCTAM M.M.AnveBa
MOLLIHOE pa3BuTMe nonyyuna asepbanmp—
XaHckaa Hayka B MNepBOM MONOBUHE NS—

TMoecaTblx rogos. B 3ToT nepmon akape-—
Mk Myca AnveB npaBuibHO OMNpenenvs
NPUOPUTETHbIE HanpaBneHua Haykn B Aka-—
OEMWN HE >Xarnen Cun 1 3Hepruio ana pas-—
BUTUA  (hpyHAAMEHTanbHbIX HanpaBneHuin
Haykn — dM3KKK, MaTeMaTuKW, XUMUWN,
aCTPOHOMMUW, 3KOHOMUKW K Op. 3a KOpPOT—
KOe BpemMs Mo ero vHuumaTtmese bbinv noa-—
rOTOBMEHbI OECATKW AOKTOPOB W KaHauaa-—
TOB Hayk. Pesynbtatom Takon KagpoBOW
NONUTUKN B CepefvHe NATUOEecATbIX rodoB
B cucteme AkageMuun Hayk 6bino cospaHue
HOBbIX CTPYKTYPHbIX Hayu4HbIX nogpasgene-—
HUM — nabopaTopui, CEKTOPOB U WHCTUTY—
ToB. B 3Tm rogbl yKpennsertcs TakXe Ha-—
yyHo-TexHunyeckasa 6asa AkagpeMun, Haun—
HaeTca CcTpouTenbcTBO AkagemMropoaka,
paboTbl N0 NpoOekTMpoBaHWiO 1 obecnedve—
HWIO COBpPeMeHHbIM o0bopynoBaHnem Llla—
MaxuHckon AcTpodimanueckon obcepBaTo—
PUN  OCYLLIECTBNAKTCA YCKOPEHHbIM TeM-—
nom.

3a rogel pabotel M.M.AnveBa npes3n—
neHtomMm, Akagemuna Hayk AsepbangxaHa
OOCTUINA 3HaYUTEeNbHbIX YCMExXoB Kak B
pasBUTUM HaykW, Tak M B MOArOTOBKE Ha-—
yYHbIX KagpoB. EcTtectBeHHO, wwmpoko
LiarHyna srnepen B 3TO BPEMA U reonorn-
yeckaa Hayka Asepbanpoxana. 1o nHuuna—
TMBE W  HEMNOCPEACTBEHHOM  y4yacTuu
M.M.AnveBa 6bin opraHusoBaH OTOEN Na—
neoHTonorun u ctpaTturpadgun, nabopaTto—
pua cTpaTturpadum Me3030§, KOTOPOM
M.M.AnveB pykoBOAMN Ha MNPOTAXEHUN pA—
na net. B aTtu rogel 6bInn npoBedeHbl pa-—
60Tbl NO MOArOTOBKE W W3OaHW pAfa
KPYMHbIX  MHOrOTOMHbIX MoOHOrpadun u
kapT. Bbliwnn B cBeT NaTb TOMOB MHOMO-—
TomHuka T eonorua AsepbanpxaHal, reo-—
nornyeckas, reomopconornyeckas M Tek—
ToHn4veckas kapTbl. Cnepgyetr ocobo nop-—
4yepkHyTb 3acnyry Mycbl MwupsoeBnua B
co3faHun bBoratom 6BubnuMoTeku Mo nane-—
OHTOnoro—cTpaturpadmyeckum pabotam cC
0XBaTOM KINaCCUYEeCKUX TPyaoB WMHOCTPaH—
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HbIX aBTOPOB.

BecomocTb HayuHbIx pesynbtaTtoB pabor
M.M.AnveBa b6bina BO MHOMOM npenornpe—
neneHa opvHakoBo rnybokonm paspaboTkon
KaK naneoHTONOrMYeckux, Tak K cTpaTur—
panyeckmx BOMPOCOB. 3TO WU ECTEeCTBEH—
HO, T.K. TONbKO Ha 6e3yKOpU3HEeHHOW nane—
OHTONOrMYeckom OocHOoBe MoxeT 6asnpo-—
BaTbCA  LUMPOKOE cTpaTturpaduyeckoe
0606wieHe 1, HaobopoT, TONMbKO CTpOrum
cTpaTurpanMyecknin  KOHTpPOMb Mo3BonsaeT
NooonTV K pPEeLUEHM0 MHOrMX obwmx wu
YacTHbIX BOMPOCOB MNaneoHTONormnu.

M.M.AnveB ogvMH M3 OCHOBOMOMNOXHUKOB
cTpaturpadgum n naneoHTonorun B Asep-—
banpxaHe. Ero nepy npuHagnexat pecaTt—
KM MOHOrpadgum M COTHW cTaTen, MOCBA—
LLIEHHbIX HE TOMbKO ManeoHToNnormm n cTpa-
Turpadum mena bonbworo n Manoro Kas—
Kasa, HO u Tpuacy, tope n meny CpepgHen
Aznn, Kaskasa, 3anagHon Cubupn. Cy-
LLLeCTBEHHOE MECTO B 3Tux paboTax 3aHu—
Manu WcCcrnenoBaHWsa N0  CUCTEMATUKE U
3KOMornm pasnuyHbiX rpynn Me3030MCKOoNn
thayHbl. EcTecTBeHHO, HanbonblLuee BHMMa—
Hune M.M.AnveBbiM yoensnocb Bcerga -
6Bumonm wum rpynne dayHbl — CEeMencTBy
NHOLEPMUL — PYKOBOAALLEN rpynne MCKO—
naemMbix BEPXHEMENoBbIX 0OTNoXeHun. Kpo—
notnueaa pabora M.M.AnueBa no wunsyye-—
HWIO MEnoBbIX WMHOLEPMWUA, OCHOBaHHasa Ha
M3YyUYeHUM OrpoMHbIX KOMnekuumin n peBunsnn
MMPOBOWM NUTepaTypbl, bnecTaAlle 3aBepLUn—
nace nybnvkauven TpyooB, B KOTOPbIX Bbl—
NN WN3N0XEeHbl MPEOCTaBleHMS O CUcTemMa-—
TUKE 3TOW Tpynmbl UCKOMAeMbIX XWUBOTHbIX.
ToHkne wnccnepoBaHusa mopdonorum n u-
noreHnn wHouepmug nossonunu M.M.Anne—
By BOCCO3[aTb KapTVHY 3BOMOUMW KX 0OC—
HOBHbIX TPYMMn, NokasaTb 3KOMOrn4yeckue u
thunoreHeTnyeckme CcBS3M WX C  APYrvMU
OpraHn3amMamu 1 OLEHWUTb UX cTpaTurpadun—
yeckoe 3HauyeHme. MOXHO yBEpPEHHO CKa—
3aTb, 4YTO YrnybneHHbIM W3y4YEeHWEM 3TON
rpynnbl cpayHbl M.M.Anvnes 3aHnmancsa BCHO
CBOI TBOPYECKYH XMW3Hb.

KanutanbHble Tpyabl M.M.Anvesa TMe-
noeble oTnoxeHus AsepbanmpxanHay T/IHo-
uepambl MenoBbix oTnoxeHun CCCPY,
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TCTtpaTurpagma Me3030MCKUX OTAOXEHUI
AzepbanpxaHay, TCtpaTurpacma m naneo-—
reorpachmsa MenoBbix 0TnoxeHwun BocTtou—
Horo KaBkasa w npunerawLinx panoHoB
Bonro—Ypanbckon obnactny TbuocTtpatn—
rpadvs Me3030MCKMUX OTNOXEeHU HedpTera—
30HOCHbIX 06nactem CCCPVY wwupoko wna-—

BECTHbl reonoram 6biBluero CoBeTckoro
Coto3a 1 cneumanucTam 3apybexHbix
cTpaH.

Mo pykoBoactBom M.M.AnmeBa 3aLum-—
weHo bonee 50 kanampaTckmx n bonee 10
OOKTOPCKMX OMCCEepTauumn, HblHE ero y4ve-—
HUKM BO3rNaBnAlT Hay4vHble nabopaTopuw,
Kadheapbl BY30B, WHCTUTYTbl, FEONOrMYECKUNE
akcneomumn n naptun. Ocobo cnepyeTt oT—
METUTb, 4YTO WMEHHO MO PYKOBOACTBOM
M.M.Anvesa B r.baky B 50-e ropgbl 6bina
noaroToBfieHa LUKONa ManecHTONoroB MU
cTpaturpadoB No Me30300, W3BECTHaa B
cTpaHe kak TbakuHckas Likona cTpaTturpa—
thoB no meny n topeVY

ocynoapCTBEHHbIN OeaTenb, YenoBeK C
6onbLuon BykBbl, BbIOALLMACA YYEHbIA U
KPYMHbI  OpraHn3aTop Hayky akageMuk
Myca Mwpsoesny Anves 6yaoyyun npesu—
neHtom Akagemun Hayk AsepbangxaHa
3anoXun OCHOBY rPaHAMO3HOro noTeHuna—
na Hay4HbIX KagpoB, KOTOpas CErofgHs cny—
XUT nHTepecoMm AsepbanmpxaHCKoro rocy-—
[apcTBa, BCTYNMBLUEro Ha MNyTb He3aBUCU—
MOCTW.

B 1958 r. M\M.AnveB BHOBb nepees—
xaet B r.MockBy n HasHayaeTCcqa 3aMecTu-—
Tenem AMpeKTopa MO HayyHOM 4acTu BHOBb
OpraHn3oBaHHOro VlHcTuTyTa reonorum u
paspaboTkn roprumx uckonaemblx (VI wu
PIr). B 1959 r. anecb um 6Bbina opraHu-—
3oBaHa nabopaTtopusa BuocTpaTturpadumyuec—
KMUX unccnenoBaHWn HedTerasoHOCHbIX 06—
nacten. [log pykoBOoACTBOM M MNPU HEMNOC—
pencTBeHHOM y4yacTum akapemuka M.M.
Anvesa 6bina BOCnMTaHa HOBas KpynHas
buocTpaTturpacmyeckan Likona no Meso-—
3010, M3BECTHAA (PyHOaAMeHTanbHbIMU WCC—
neposaHvsMu no meny un wope CpenHen
Asunn, KaBkasa u 3anagHon Cwubupn. Ha—
yuyHas pesatenbHocTb M.M.AnveBa B 3TOT
nepuon oOTMedvanacb 0c0b60M MHOrorpaH—
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M3 ucropun ctpatmrpaghmm n ceanmentorormm. HO6maen.

HocTblo. Couetas B cebe cnocobHoCTH
pa3paboTkM TeopeTU4YeCcKMx BOMPOCOB
M.M.AnveB, BmecTe C Tem, BCH CBOK
OEeATenbHOCTb CBA3bIBAN C HyXAaMW Ha—
pPOOHOIr0 X03AMCTBaA.

B 1967 r. M.\M.AnneB MwuHNCTEPCTBOM
HedTenobbiBatoLLEN NPOMbILLEHHOCTH
CCCP 6bin npukomaHampoBaH B Anxupc—
Kyl0 pecnybnuky B KayecTBe pykoBoauTens
KpynHoro HedptaHoro koHTpakta TCOHAT-
PAKY

BoraTbim Xu3HeHHbIn onbIT, BnecTawine
OpraHn3aTopckue CcnocobHOCTM WU NUYHbIE
kavyectBa nossonunu M.M.AnneBy ycTaHo—
BUTb [OENOBble KOHTaKTbl C anmXuUpcKumu
cneumanucTtamMn U1 pPyKOBOAMTENAMWU  Ha
BCex ypoBHaAX. Ero noBcegHeBHan Oeatenb—
HOoCcTb Obina HanpasBfieHa Ha pacLUMpeHue
coTpyoHuM4yecTtBa Mexay Anxupckon [e-—
mMokpaTuyeckon Pecnybnukon wn CCCP B
obnacTn NouMckoB, pasBedkn 1 paspaboTku
HePTAHbIX W rasoBblX MECTOPOXAEHUN.
WNtorm atux paboT nonyunnu  BbICOKYHO
oueHky. lNog pykoBoACTBOM WM MpW y4acTum
M.M.AnveBa 6bin NOArOTOBAEHbI N BbIMy—
LleHbl B CBeT Ha pycckom, apabckom,
hpaHUy3CKOM U aHMMUACKOM A3blKax KHU—
rm Teonorma n HedTerasoHocHocTb An-—
xupckon Caxapbely, Teonorus n HedTera—
30HOCHOCTb Amxupckux AtnacoBY KoTo—
pble CEerofHs CnyxaT npakTUYecKnmM Mnoco-—
Bvem Ona amKMpPCKUX U POCCUNCKMX cne—
unManucToB, a TakXxe ydyebHbiIM nocobuem
Ona  cTymeHToB Amxupckoro HedgTsSHOro
WNHctutyTa.
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Akapemnk M.M.Annes nonb3oBancs aB—
TOPUTETOM Cpeau yYeHbIX—KOonner n y4yeHu—
KoB, paboTaBWMX BMECTE C HMM U PAAOM
c HuM. MHe KaXeTcsa WMEHHO [Ona BCen
XWU3HU u peatenbHoct M.M.Annesa xa-—
pakTepHbl cnoea: TYuuTens BOCOuUTam yye—
HuKa, 4Tobbl BbINO y KOro NOTOM yynTbCaY
MHorne 1n3 ero y4eHWKOB W HblHE NPOAON-—
XalT CBOK MMOOOTBOPHYHO paboTy B pas—
nUYHbIX 0bnacTtax Hayku. Mbl BbnaromapHsbl
cyobbe 3a TO, UTO OHa MN03BOMWMIA Ham
[onrme rogbl HaXOAMTbCHA PAAOM, YYUTHLCS
M coTpyaHn4yaTtb C¢ OobpbIM U MydpbIM 4Ye-—
NOBEKOM, KPYMHbIM Yy4YeHbIM—Mefarorom,
06LLeCcTBEHHbIM, FOCYy0apCTBEHHbIM OeATe—
nem un natpuotom, 100-netme koToporo
LUMPOKO OTMe4yaeT MuWpoBasa HayyHas 06—
LLIeCTBEHHOCTb.

Korpa scnomuHaewb M.M.AnveBa, He—
BO/IbHO MpMXOAAT Ha namaTb cnoBa H.
Hekpacosa: Tpupona—maTh! Korpa 6 Tta—
KMUX Nopgen Tbl MHOrCga He nochbinana Mu—
py, 3arnoxna 6 HuBa xunsHnY. Ham npen-
CTaBnaAeTCca 3TO MOMHOCTbH MOXHO COOT—
HecTn ko Bcen xm3Hu M.M.Anuesa.

Vima akapemuka M.M.Annesa 3aHuma-—
eT ocoboe MecTo B WCTOpPMU pPas3BUTUS
BCcen Haykun B AszepbampgxaHe u ponrue
rogbl 6ynet cnyxuTb ang 6yaoywimx noko-—
NEHUA APKMM MNPUMEPOM camMo3abBeHHO—
ro cnyxeHuma pogHomy AsepbanpoxaHy.

Akagemuk Ak.A.Ann-3ape
K.r.—m. H. A.Anues
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NMPO®ECCOP A.M.XAANUAOB - NMNOHEP
OTEYECTBEHHOW MMUKPOMAAEOHTOAOIMUU

B unctopuio AsepbanpxaHa XX Bek BoOLUEen
He TOnMbKO Kak BpemMs (hopMMpOBaHUA U pas-—
BUTUA TFEONOrMYECKOM HaykKW, HO W KakK Bpe-—
M MOArOTOBKW HaUMOHanbHbIX CheunannucToB
B obnactu reonorMnm — co3gaHus B npepenax
boiBero CCCP cnaBHom asepbanoyxaHckon
LUKOSbl FeofioroB, pasnuyHbIX HanpaBneHun.

HauvHaa ¢ gBapuaTtbix rogoB XX Beka, BCe
bonee wn 6Gonee pacTtywme noTpebHOCTM B
HedhTM crnocobcTBOBanM YCKOPEHHOMY pasBu—
TV HedpTAHOM MpoMbiLuneHHocTn  Asepbang—
XaHa. Ysenuuusalommca w3 roga B rof
obbemM MoMCKOBO—pPa3BenoyHbIX 1 BypoBbIX pa—
60T mocTaBun neped reonoramu Asepbanpxa—
Ha 3agjays Mo PacCLUMPEHWU0  NaneoHTOoNoro—
cTpaTurpadMyeckmx MccnenoBaHui.

B AsepbamokaHe, BnepBble B npegenax
boiBwero CCCP, npu bypeHWM CKBaXuH Ha
HehTb ObIM MCMONb30BaH HOBbIM METOL And
yCTaHOBMNEHNA BO3pacTa Mopoa — MuKponane—
OHTONOrnyeckmn. [na npuMMeHeHnsa 3Toro me-—
Tooa W YCTaHOBMEHWS CTpaTurpadgmyeckoro
BO3pacTa BCKpPbIBAEMbIX Npu BypeHun ckBaXXuH
nopog, B nepeytd oyepedb, HeobxoaMmo 6bino
nccnenoBaTb AaHHbIM MeToaoM 0bpasubl Mo—
pon oTobpaHHble Ha pa3pesax BbIXOAALLMX Ha
OHEBHYKO MOBEPXHOCTb 3TUX Xe cTpaTturpadm—
yeckux nopgpasgeneHunin. BbigBUB xapakTepHble
MUKPOhayHUCTUYECKME KOMIMMEKChl ONS KaX-—
Ooro cTpaturpadmyeckoro Bo3pacta UM C WX
nomoLLpbto 06ocHOBaTb YCTaHOBMNEHWE TpaHUL
ONS  pasnuuHbIX 0Cad0YHbIX KOMMNekcos. UV
TOMbKO MOCMe 3TOr0 MOMyYeHHble pesynbTaTbl
MornuM B6bITb MCNOMb30BaHbl ANS YCTaHOBNEHWSA
cTpaTurpacmyeckoro Bo3pacTta 06pa3uos
0oTObpaHHbIX NpU BypeHUn CKBaXXWH.

CnoXxHoOCTW peLueHns 3Toro sornpoca bbinv
CBfA3aHbl C OTCYTCTBMEM KBannmLUMpOBaHHbLIX
crneunanucToB—MukponaneoHTonoros.  OgHako
3Ta npobnema 6bina peLleHa C MNpUBNEYEHNEM
K paboTe psoa mMonodbiX CHeunanncTos, TOMb—
KO 4TO OKOHYMBLUMX BbICLUME y4yebHble 3aBe—
nenva. OgHuM 13 Hux Bbin xanun Myctada

orny Xanunos.
MMpyvpodHbIM TanaHT,
GonbLuaa  TPyOooc—
NocobHOCTb, Kak U
YyBCTBO  OTBETC—
TBEHHOCTW,  CMNO—
cobctBoBanu chop-—
MUPOBaHUKD N3 He—
ro BMOHOrO0 MUKPO-—
naneoHTonora, no—
nyyvBLUEro npus-—
HaHMWe He TONMbKo B
CCCP, HO n 3a py-
bexom. [x.M.Xanunos npoLuen  TpyOHbIi, HO
CNnaBHbI XWU3HEHHbIN MyTb, CTaB OOCTOMHbIM
BOCMUTaHHMKOM as3epbanaxaHckon reonorn—
YecKOoW LUKOnbI.

xanun MycTtada ornel Xanunos poounca B
1900 r. B Kpbimy. [locne okoHYaHWs Havanb—
Hon wkonbl B 1914 rogy OH HekoTOpoe Bpe—
mMa paboTtan B cenbckom xo3anctee. B 1919-
1921 rr. — npopomxwun obpasoBaHne B bax—
yncaparnckon wkone. C 1924 ropa, nocne
okoH4yaHms CumdreponofnbCcKoro negarornvyec—
KOro TexHvukyma, oH paboTan neparorom, a B
OanbHenWweM 1 OMPEKTOPOM LLIKOMbI.

B 1925 romy pnna npoponxeHnsa y4ebbl
Ox.M.Xanunos 6bin HanpaeneH B r. baky ong
0byyeHua B AsepbangxaHckoM [ocynapcTBeH—
HoM YHuBepcuTeTe. [locne okoH4yaHwus, Bruono—
rmyeckoro dakynbteta YHUBEpPCUMTETA M MNOMAy—
yeHns BbicLero obpasosaHua oH ¢ 1929 ro-
na no 1931 rog pabotan B A3sepbamoykaHc—
koM [ocymapcTtBeHHOM my3ee. A B 1932 ro-—
oy 6bin npuHSaT Ha paboty B AsepbanoxaHc—
kun  HayuHo-ViccnemoBaTensckuin  VIHCTUTYT
HepT B KayecTBe Hay4yHOro COTPyAHWKa, rae
W Havan nosHaBaTb TaWHbl MWKPOManeoHTO—
normm. C aToro MomMeHTa U BCH CBOK Jdanb—
Henmwyto xn3Hb xanun MycTada ornbl noc—
BATWN 3TOMY HaMpaBneHWK eonornyeckom
HayKu.

B AsepbanpxaHckom HUW Hedhtn B nabo-—
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[xamun Myctacha ornbi Xanvnos 3a paborton. 1960 r.

paTopuu Mog  PYKOBOACTBOM  BblOakoOLLiErocs
naneoHTonora, npodgeccopa B.B. Borauvesa
COBMEcCTHO C monogpmu konneramu [O.A.Ara—
naposon n [[x./.DxadapoBbiv MM 6bIn0 Ha—
4yaTo u3yyeHne MOpPAIONOrMYECKMNX MPU3HaKOB
OTOEnNbHbIX CTPaTOHOB, @ TakXe 3TarnoB pas-—
BUTUS OCHOBHbIX MWKpOhayHNYEeCcKMx rpymnm
(dbopamuHndpep, ocTpakog, paguvonsapuinl  r3
ME30KaMHO30MCKNX OTnoXxeHnn Asepbanpxa-—
Ha. 3TW uccnemoBaHWs MErnnM B OCHOBY COC—
TaBneHus AeTanbHbIX CXEM pacufieHeHus Me-—
30KaHO304; C LUenbk MNPUMEHEHUS MOMyYeH—
HbIX [OaHHbIX YyXe Ang u3yvyeHna obpasuos
0TOBpPaHHbIX MpY BypPEeHUN CKBaXWH.
x.M.XannnoB xopoLuo noHvuMman, 4Tto gony—
LeHre xoTa 6bl ogHOM oLnbKM B paboTe MUK—
pornaneoHTonora MOXEeT MPMBECTU K MoTepe
MUMNMOHOB pybremn, 3aTpadeHHblXx Ha BypeHue
CKBaXWH. 3T0 06A3blBaN0  MWUKPOManeoHTO—
nora 6biTb 6onee OTBETCTBEHHbLIM, TOYHbBIM W
TepnenuebiM NpWY UCCNenoBaHuM 0bpasuos.
xanun Myctada ornbl obnagan Bcemu aTu—
MW KayecTBaMu. Takoe Xe OTHOLLUEeHMe K pa—
BboTe OH B manbHenwem Tpebosan v OT CBOWUX
MOAYMHEHHbIX, B TOM YMCME U CBOWUX YYEHWKOB
— CTYOEHTOB, acnvMpaHTOB W OMCCEPTaHTOB.
Pabotaa B AsepbanpxaHckom HAW HedTn,
x.M.Xanunos BbIpOoC [0 BbICOKOKBannuum—
pOBaHHOr0O creunanMcTa—MmMKponaneoHTosnora.
Vim Bbinn wn3yuyeHbl cTpaturpadms M MUKPO—
thayHa Me30KanHO30MCKUX OTNOXEHUN HEe
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Tonbko  AsepbangxaHa,
HO 1 TypkmMeHuW, cocTaB—
neHbl ux 6uo— u nn-
TocTpaTurpadguyeckune
CXEMbl pacuyfneHeHus, a
TakXe NpOV3BEOEHO CO—
nocTaBneHne ux C aHa-—
NOTMYHBIMWA  OTNIOXEHUAMMN
cocefHVX PervioHoB.
[NpoBoonmblE  MUKpPO—
naneoHTONorM4Yeckne mnc—
CnenoBaHus Ha MpoTsXe—
Hum 1932-1940 rr. ner—
N B OCHOBY €ro auccep—
TauMm Ha  COMCKaHue
yUYEHOM CTeneHn KaHou—
fata reonoro—MvHepano-—
FMYECKMX HayK, KOTOPYH
IIx.M.Xannnos  sawwumtun
B 1940 ropy. /13paHHble B 3TOT nepuof COB—
MmecTHo ¢ [.AAranaposon n [x..Oxadcapo-
BbiM MoOHorpadum TCnpaBoYHMK Mo Mukpoday—
HEe TPETUYHbIX OTNOXeHWUn ABLLEPOHCKOro no-—
nyoctpoeay, TCnpaBoYHMK MO MUKpodayHe mMe-—
noBebIx OTnoxeHun AsepbanpoxaHaY a Takxe
ero moHorpadma TCtpaTurpadms BepxHemeno—
BbIX 1M ManeoreHoBbIx oTnoxeHun Manoro ban—
xaHa no dopammHucbeposon thayHeY 0o Hac—
TOSILLLEr0o BPEMEHW ABMAIOTCH  HACTOMbHbIMM
KHAraMn Ona  MHOMMX  MWKPOManeoHTOonoros,
3aHNMAaOLLMXCA W3YYEeHVEM OTNOXEHUA 3TUX
BO3pacToB.

B 1945 rogy npu co3pgaHuyM MukponaneoH—
Tonornyeckom nabopatopun B VIHCTUTyTE reo-—
norm Akagemun Hayk AsepbanmpxaHa [x.
M.Xanunos 6bin  HasHa4yeH pyKkoOBOOUTENEM
atom nabopaTopun K OCTaBanca Ha 3ToN
OOMKHOCTW yXe 00 KOHLUA CBOW XW3HW. 30ecb
MM Bbinn NocTaBneHbl M peLUeHbl Lenbin psg
CMNOXHbIX 3aday Mo M3YYeHW pasBUTUS N re—
HEeTUYeCKnx cBAsen opamMuHugep, pasnnmyHo—
ro cTpaTurpacdMyeckoro BO3pacTa, COCTaBfe—
HO HECKONMbKO (IMNOreHeTUYEeCKNX CXemM Aang
MHOrmMx rpynn  dopamMmmHudiepoBon dayHbl.

Ox.M.Xanunos yoenan ocoboe BHVMMaHWe
BHEOPEHWIO CBOWX Hay4HbIX Pes3ynbTaToB B
npovssoacTBo. CBOM 3HaHUS M OMbIT OH MNpU-—
MEHAN He TONMbKO B HeTAHOM NPOMbILLNEH—
HOCTW, HO TakXe OKa3sblBan MOMOLLb 1 Apy—
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Ar.—mH. OMXanunos ¢ cotpygHukamuy 3a v3yqeHvem mMukpoghayHbl. 1955 r.

MM reonorMyeckrM OpraHvM3auuvsaMm.
lNpodecop [Ox.M.Xanunos npu mccneposa—
HUM MWUKpPOhayHbl MEMOBbIX W ManeoreHoBbIX
otnoxeHun B npegenax Manoro BanxaHa
TypkmMeHun BnepBble, HA OCHOBaHWM  HanMuus
B nopogax xapakTepHblx copamuHudep, 0o—
Kasan npucyTcTBME B Npepenax 3Ton Teppu—
TOpUM OTNOXEHUA pJaTckoro dpyca. Vsyuus
thopamuHndiepbl, COXpaHMBLUMECA B OTNOXE—
HMAX OATCKOro Apyca, OH CPaBHWM WX C KOMM—
nekcamv MuKpodhayHUCTUYECKUX OCTaTKOB W©3
OTNOXEHWU 3aneraroLumx Bbille 1 Huxe. Ul yxe
B 1948 rogy vm 6bIN0 NpeanoXxeHo nepeHec—
TV 3TOT SpPYyC M3 Mena B MNaneoreH, a rpaHuLy
Mexgy Me3030MCKUMW U KanHO30MCKMMM
rpynnamMy OTNOXEHWUA MPOBOAUTbL Mexgy Ma-—
acTpuXCTCKMM 1 paTckum apycamu. K atomy
BbIBOOY NpuLNK cTpaturpadbl  MWPOBOro
YPOBHS, HO TOMbKO MHOrMe rofdbl ChycTa U pe—
LUEHWEe O MepeHoce rpaHvubl Bbino NPUHATO
ropasgo nosxe, nvwb B 1980 r.
xMXanumnos B 1958 rogy 3awmiaer
LOOKTOPCKY0 guccepTaumio Ha Temy TMukpo—
thayHa n cTpaTturpacdmsa naneoreHoBbIX OTNO—
XeHun AsepbanpxaHa¥ A onybnukoBaHHble
MM HayyHble Tpydbl UMEKT ocoboe Hay4yHoe
3HaveHne. K ux umcny oTHOCKTCS OBYXTOMHOE

nsgaHne moHorpadmm TMukpodayHa n cTpa—
Turpacua naneoreHoBbIX OTNOXeHWn Asep—
banpxaHaY B nepBom Tome — npeacTaBrieHo
nogpobHoe cTpaTurpadiyeckoe pacureHeHne
naneoreHoBbIXx 0TnoxexHun AsepbangxaHa,
paccmaTtpuBaloTcs 0CcobeHHOCTM pacnpedene—
Hua dopammHudep no paspesy. Ha ocHosa—
HUM M3yYeHWs MNpU3HaKoB pasBuTUA dopamu—
HUd)ep Ha NPOTSXXKEHWW 3TOrO0 reonorMyeckoro
BPEMEHN M WCCNENOBAHUA FEHETUYECKMX CBS—
3en Mexgdy HecKonbkumu rpynnamu dopamu—
HVMdepoBor hayHbl aBTOPOM BbiNv MPeanoxe—
Hbl UX ounoreHeTnyeckrne cxembl. BTopon Tom
MOHOrpadm MOCBSILLEH ManeoHTonormm na—
NneoreHoBbIXx OTnoXxeHun. B Hero Bownn 52
naneoHTonornyeckne Tabnuubl, B  KOTOPbIX
npeacTaBneHo noapobHoe naneoHTonornyec—
KOe OnMcaHWe HOBbIX BMAOB W POOOB, ycTa—
HOBMEHHbIX aBTOPOM 3TOM MOHOrpacumn.
HayuHas 0eATenbHOCTb npocheccopa
[x.M.Xanvnosa 6bina n3BectHa He TOMbKO B
AzepbanpxaHe n B CCCP, HO n paneko 3a ux
npegenamu. OnpeneneHHble W OMMCaHHbIE UM
pogbl, BUAbl U Noasuapl BbiN BKNOYEHbI B Ka—
Tanor dopamuHudep, u3panHbin B CLLIA.
[xanun MycTadha orfibl NOCTOSHHO NoAnep>XXu—
Ban TECHYH CBf3b C W3BECTHbIMW ManeoHTo—
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noramu Eponbl 1 Amepuku, npuHMMan yvac—
Tve B MexayHapodHbIX Ceccusx, KoOHgepeHun—
AX W nonesbix 3kcnegnumax. Ero HeopHokpaT—
HO npvBneKkany K NpoBEedeHVI0 Hay4yHbIX paboT
no naneoHTonormM n crTpaTurpatum B MacLl—
Tabe CCCP, HasHauann Hay4HbIM penakTopoM
KHWI, TOTOBALLUMXCS K U3OaHUI0.

Hapagy c HayyHOM OEeATEenbHOCTbI, B XM3—
Hu [Ox.M.XanunoBa ocoboe MecTo 3aHumana
Hay4yHO—neparornyeckas gestenbHocTb. OH AB—
nancs oOHUM M3 Tpex aBTopoB yyebHuka Tla—
neoHTonornaY BrepsBble 0OMybnMKOBaHHOrO Ha
asepbangxxaHckom a3bike. [xanun MycTtada
Ornbl OONrve rofbl YWTan nekumn no aucumn—
nmHam:  TO6wasa reonormay  TcTopuueckas
reonorngay, TlaneoHTtonorngy TVinkponaneoHTo—
nornayY B AsepbanpxaHckom VIHoycTpransHoMm
WNHcTtutyte (AsepbanmoxaHckaa [ocymapctBeH—
Has HedtaHaa Akapemus), B AsepbanmoxaHc—
koM [ocynapctBeHHoM YHuBepcutete (ba-
KvHCKun  [ocynapCcTBEHHbIM  YHMBEpCUTET),
AzepbanpxaHckom [leparornyeckom VHCTUTY—
Te (AsepbampxaHckuin ['ocymapctBeHHbIn [le—
parormyeckmn YHWBEpCUTET), MM MNOAroToBRe—
Hbl COTHW KagpoB WHXEHepOoB—Teonoros Ans
HapoOHOro X03aMcTBa. 3a CBOK Nejarornyec—
Kyto mestenbHocTb oH B 1969 rogy 6bin yooc—
TOeH 3BaHus npodeccopa.

[xanun Myctada ornbl  6bi1  yYEHbIM,
BNOBNEHHLIM 1 NpefaHHbIM B CBOH MNpodec—
CVI0, CBOE MpegHasHayeHve OH BMAen B A0C—
TUXXEHUN BbICOKUX YPOBHEW PasBUTUA MUKPO—
naneoHTonorMM 1 B NMOArOTOBKE BbICOKOKBaNW—
thrumpoBaHHbIX Hay4HbIX KaopoB.

Bonbwiaa sacnyra [x.M.Xanunosa kak ne-—
farora 3akni4vanacb B TOM, YTO OH 6bin Tpe—
boBaTenbHbIM MegaroroM M Hay4HbIM PyKOBO—
OMTENeM, HO B TO Xe BPEMS TOHKWUM, CKPOM-—
HbIM 1 AenVMKaTHbIM YenoBeKOM, NPOABASOLLNM
3aboTy Kak O COTPyAHMKax PyKOBOOMMOW WM
nabopatopun, TaKk K 0O CBOMX acnuMpaHTax,
avccepTaHTax 1 ctygeHtax. Ho  [Dxanun Myc—
Tacha ornbl XanunoB roTOBWA HayyHble Kagpbl
He Tonbko Ana AsepbampoxaHa, HO 1 ans Typk—
MeHun, HarectaHa, HeueHo-VIHryLuetnn n opy-
rux pecnybnuk, um 6bina cosgaHa CBOS MUK—
ponaneoHTonornyeckasn Lukona.

lNpodheccop [x.M.Xanunos 6bin  uneHom
ManeoreHoson komwuccun  Crpaturpadmyec—
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koro komuTteta CCCP, MwukponaneoHTonorv—
yeckon kommuccum CCCP, kypatopom no knac—
cudvkaummn  copamuHudpep, uUneHomMm  Y4eHbix
coBetoB VIHcTuTyTa reonormn Axkapemun Hayk
AzepbanmgxxaHa w  AsepbampkaHckoro [o-—
cymapcTBeHHOro YHuBepcuTeta. YneHom Kakmx
Bbl KOMUCCUA MW y4eHbIX COBETOB [xanun
MycTadha ornbl HW ABNANCS, BeE3Ae OH NPOsAB—
nan cebs HeyTOMUMbIM M @BTOPUTETHBIM yye—
HbiM 1 B nobom KonnekTvBe Obin OKPYXeH
noyeTom W yBaxeHwem. HayuHas, Hay4yHO—Op-—
raHM3aUMoHHaa W neparornyeckas nearenb—
HocTb npodoeccopa [x.M.Xanunosa 6bina Bbi—
COKO oueHeHa npasBuTenscTtBoM. OH Bbin Har—
paxpgeH opmeHamun T3Hak novetaV u TKpacHo-
ro TPYOOBOro 3HaMeHWY a Takxe Mepanamwu,
OTMEYEH pasnuyHbIMX OUANoMamMn 1 rpamoTa—
M.

MNpodpeccop [x.M.XanunoB noceBATMN 0KoMo
50 neT cBoen XW3HW co3paHuo, hopMrpoBa—
HUIO 1 passuTuio B AsepbangxaHe MuKpona—
NEOHTONOMMN KaK Hayku, BHEOPEHWU pesynbTa—
TOB MWKPOMNaNeoHTONoOrm4eckmnx NCcrnenoBaHum
B HedpTenobbiBatoLLYy0 NMPOMBILLNEHHOCTb, MO~
rotoBke ona AsepbampxaHa v gpyrux pecnyb—
nuk CCCP HayuHbIX M WMHXEHEepHbIX Kaopos.
Ero HayyHble pocTvxeHus wmetoT 6onbLuoe
3HavyeHVe He TOMbkKo OnA asepbanoxaHCKon
naneoHTonormm wn crpaturpadmm, HO W Anq
MupoBon reonorum B uenom. [xanun Mycta—
tha ornbl gBRANCA He ToNbKo BOMLLUMM yYEHbIM
M NpeKkpacHbIM Mefarorom, HO M OQHOBPEMEH—
HO C 3TMM ObIN WHTENNUreHTHbIM, O06pbIM 1
0T3blBYUMBbLIM 4enoBekoM. B cepguax n nams—
TV cOTpyoHWKOB VIHCTUTYTa reonorun, HaBcer—
Oa ocTancs cBeTnbi  06pa3  npodheccopa
x.M.Xanunosa.

k.r.—m.H. A.b.baba—3age




Crpaturpachyua n ceamMeHTONorMsa HeghTera3oHOCHbIX b6acceliHoB

Stratigraphy and sedimentology of oil-gas basins

Pacnopsikenune llpe3unaeHta Asep0OaiiakaHckon PecnyOoAnkun o
nposeaeHnn B 2008-2009 roaax BKAIOYEHHBIX B MpoOrpammy
IOHECKO 1001AeeB BblAQIOWIUXCA AMYHOCTEN M
3HaMeHaTeAbHbIX COObITUI, CBSI3aHHLIX C A3ep0aiiAkaHOM

B pamkax nporpammbl FOHECKO no nposepeHunio 06unees BbIOAOLLMXCH NYHOCTEN ©
3HamMeHaTenbHbIX cobbitnin, 34—a ceccua [eHepanbHon KoHdepeHumn HOHECKO npuHsna
peweHne o6 odwmumanbHom npoesedeHun B 2008-2009 ropax 100-neTHux tobunees
nepBon noctaHoBku onepbl “Mennu n MenxHyHY, HapogHoro xynoxHuka Catrapa Baxnyn-—
3age, nucatens Mwup [xanana [MawaeBa n akagemuka Mycbl Anunesa.

[Nepeaa noctaHoBka B 1908 rogy npov3BedeHus reHManbHOro asepbanpxaHckoro
komnosuTopa Yseupa [apxmbekosa “Tlennu n MepxHyHY OTKpbIna HOBYH 3MOXy B UCTO—
pUM HauMOoHanbHoOM My3blkanbHom KynbTypbl. Onepa “Ilemnu n MenxHyHY cospaHHaa Ha
OCHOBE OpraHM4yeckoro CuHTe3a Myrama W €eBpOMeriCKOoM Onepbl, ABASETCA HaCToALLEen
3HUMKnoneoven asepbanmxaHcKonm My3blkKM. 3TUM nepBbiM 06pasLiOM MyramMHOW Oonepbl
Bbina 3anoxeHa M OCHOBa OMEpPHOro XaHpa Ha MycynbmaHckom BocTtoke.

Ims HapopHoro xymoxHuka, naypeata [ocymapcTBeHHom npemun Cattapa Baxnynsape
HaBcerga BNMcaHo B MUCTOpUO as3epbanoXaHCKoro MCKyCcCTBa >KMBOMMCKU KaK 0OHOro u3
cospaTtenen >xaHpa nemsaxa. OTKpbIB HOBble OTTEHKM pasnuyHbix usetos, CaTttap Bax—
nynsage cospan M3 1x rapmMoHuM npekpacHble KapTuHbl. [1povsBedeHns XyooXHuKa, Co3—
[aHHble B OpUrMHanNbHOM CTWUNe u oTnvyarolimecs BoraTcTBOM LIBETOBOW MNanuTpbl, NO3—
TUYECKUM HACTPOEHMEM W KOMOPWUTHOW KPacOoTOW, BOLUAM B YMCIO CaMbIX LIEHHbIX XEeM—
YyXXWH HaUMOHanNbHOro M306pasnTensHOro UCKYCCTBa.

Bbipatowimncs npeactaButens UCTOPUW  HALMOHaNbHOW NUTEPaTYPHO—XYAOXECTBEHHOW
mbicnn XX ctonetuqa, nucatens Mup [Oxanan [awaeB cbirpan BaxHYK pofb B pasBUTUn
asepbangxaHckon nuTepaTypbl 1 oborawleHun ee cogepxaHus. Mwup [xanan [Mawwaes,
N3BECTHbIA Kak nucaTenb, CO3AaBLUMM HOBYKD (hOPMy CUHTE3a HapoOHOro TBOPYEecTBa U
NepenoBbIX TPaouuUWA KNacCUYeckoro XyOOXXECTBEHHOr0 Hacneaus v BOOXHYBLUWA >KN3Hb
B NnuTepaTypy, B TO Xe BPeMs SBMAANCS BbIOAOLLMMCS y4YeHbiM—uccnenosaTenem. V13secT—
HOMy y4yeHomy-reonory, akagemuky Myce Anvesy, asnsswemycad B 1939-1941 ropax
pekTopomM HblHewlHen AsepbanpxaHckon [ocynapctBeHHom HedptaHonm Axkapemun, a B
1950-1958 ropax — npesvpgeHTom Akagemuns Hayk AsepbanpxaHa, npuHagnexaT MCK—
NOYMTENbHBIE 3aCNyrn B PasBUTMM HayKM B HaLLeEn CTpaHe.

B uensax obecneueHna npoesepeHusa B AsepbanmpxaHe B 2008-2008 ropax Ha rocy-—
papcteBeHHOM ypoBHe 100-neTHux tobunees nepBon nocTaHoBKW onepbl “Jlennn n Mepx-—
HyHY HapogHoro xyooxHuka Cattapa Bbaxnynsape, nucatena Mwup [xanana [MawwaeBa u
akagemuka Mycbl AnveBa NOCTaHOBASHO:

1. MuHucTepcTBy KynbTypbl U Typuama AsepbanpxaHckon Pecnybnvky cOBMECTHO C
MwuHncTepcTBOM MHOCTpaHHbIX Oen AsepbampxaHckonm Pecnybnvkn, MuHuctepctBom 06—
pasoBaHua AsepbanpxaHckon Pecnybnvkm v HaumoHaneHon Axapemuen Hayk Asepbanp—
XaHa C y4yeToM COOTBETCTBEeHHO npennoxeHun Cor3a komnosutopoB AsepbamoxaHa,
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Ctparturpacghus n ceguMeHTonorns HeghTera3oHOCHbIX bacceriHoB

Stratigraphy and sedimentology of oil-gas basins

Coto3a xyooxHukoB AsepbanpoxaHa n Coto3a nucatenen AsepbanmpxaHa noaroToBUTb U
OCYLLIECTBUTb MnaH MepornpusaTui, CBA3aHHbIX C OpraHusauven B pecnybnuke, 3a pybe—
oM 1 B macwrtabax HKOHECKO 100-neTtHux wbunees nepBOM MOCTaHOBKM onepbl “Jlen—
nm n MepxHyHY HapogHoro xymoxHuka Cattapa baxnynsape, nucatens Mwup [xanana
MawaeBa n akapgemuka Mycbl Anvesa.

2. Kabunety MuHucTtpoB AsepbanpxaHckon Pecnybnuky peLumTb BOMPOCHI, BblITEKA—
e M3 HacTosLero PacrnopsxeHus.

Unbxam Anues,

lNpe3vugeHT

AsepbavigxaHckovi Pecnybnvku.
lopog baky, 31 sHBaps 2008 ropa.
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Ctparurpachms n cegumeHTonorvss HeghterasoHOCHbIX b6acceriHoB

Stratigraphy and sedimentology of oil-gas basins

lNosgpasneHue

Penkonnervss MexgyHapoaHOro Hay4yHoro XypHana ITCTpaturpachvs v ceaymMmeH—
Tonorvs HeghTera3oHocHbIX bacceviHoBY nosppasnsaer VIHcTutyT reonorvm Hauwo—
HanbHovi Akanemun Hayk AsepbavioxaHa ¢ 70-neTtHuM robuneem.

VIHcTuTyT reonorvm — sBASETCS OBHUM U3 CTEpPENLLINX WHCTUTYTOB reonorn4yec—
Koro rnpocpunsi B roCTCOBETCKOM MPOCTPEHCTBE U ero (hOpMUPOBAHNE TECHO CBS—
38HO C pasBUTEM HEQTSHON v ra3oBOW MPOMbILLIEHHOCTH A3epbavinxaHa. Havya—
no 90-x rogos rnpoLUiOro BeKa XapakKTepu3yeTcsi akTUBHOW VHTerpaumen VIHcTu—
TyTa reonorvv B MUPOBYHK) reonorndyeckyro Hayky. CoBMecTHble Hay4yHble paboTbl C
Hay4HbIMU LIEHTPaMn 1 YHUBEPCUTETaMU MUpPE, MO3BONVIN OCBOUTL HE TOMbKO COB—
PEMEHHbIE METOAbI Hay4YHbIX WCCNEeNOBaHWU, HO W 0ArOTOBUTb HAUWOHAElbHbIE Ha—
YYHbIE KaApbl C HOBbIM MbILLIIIEHVEM.

XKenaem konnektuBy VIHCTWTyTa reonorvv HOBbIX TBOPYECKMX ycrnexos!

Pepgkonnerus MeXAyHapoAHoro HayyHoro XXypHarsa
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Ctpaturpachuss  cegumMeHTONOrns HeghTera3oHOCHbIX bacceliHoB

Stratigraphy and sedimentology of oil-gas basins

Mocksa, 29 mapta 2008 r.

Hoporovi Akugp,

[pexne Bcero xo4y Bac nosgpasuTe — Bbi coenamv orpomHoe peno, y4penvs
HOBbII  MEXAyHapoAHb XxypHan "Ctpaturpachusd u CeauMeHTOoNnorns Hegpre—
rasoHOCHbIX baccenHoB".

Hawm takoro XypHana He xBatarno, xots a9 yxe B Cubuvpuw Ha4an roBoputb u
nvcatb 0 baccenHoBOVi CTpaTturpaghuy, Kak BaXHewLew 4actu cTpatvurpagum
BOObLUEe, BeOb pervoHanbHas CcTpaturpagusi  NnepBoocHOBa BCEX TWUIMNOB
cTpaturpagui. A HeghTsiHasi reonorvs 1o fpexae Bcero baccenHoBas reonorvs,
OHa Kak JIOKOMOTUB TAHET W CTpaturpachuio, v JIATOMOMNIO, U TEKTOHUKY U
reoghusvky, Tpebys OT Hux Bce 60rbLUEN TOYHOCTU.

[NepBbt HOMEpP HOBOIro XypHarna 3adaeTr CTwib Bcero wuspaHus v Bbl ¢ ston
3agadyes NpeBocxofaHo cripasunvcek. [lonurpagmyeckoe oghopmMrIeHne Ha MUpPOBOM
ypOBHE.

VickperHHe Baiu b. Cokornos
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Ctpaturpaghus n ceguMeHTOos0rvsi HeghTera3oHOCHbIX bacceriHoB

Stratigraphy and sedimentology of oil-gas basins

Xenpos M.b

29 mona 2008 roga ywen n3 XuW3HW BUAHBLI asepbanpoxaHCKun reonor,
creuvanucT B 06nacTn CEOUMEHTONOMMU U NUTONOMMA TMNHUCTbIX MUHEparos,
OOKTOpP reofioro—MVHepanornyeckmx Hayk, uYneH—KoppecnoHoeHT Hauwmo-—
HanbHom Akagemumn Hayk AsepbampxaHa Mawmen Bek ornbl Xenpos.

Xevpos Mawmen bek ornbl poguncs B 1925 r. B ceneHun Cycam—kuLunak
Xaumasckoro parnoHa AsepbanpxaHa. B 1949 r. oH okoHuun dmauko—
mMaTemaTtuyeckmn hakynsteT AsepbanpxaHckoro [ocynapCTBeHHOro YHuU—
Bepcuteta. B 1941-1944 rr. pabotan yuntenem msnkm n MaTeMaTVKM B CPEOHEN LLKOMe
Xaumasckoro panoHa. B 1948-1950 rr. — B nabopaTopun peHTreHOCTPYKTYPHOro aHanvsa
Al'Y, a ¢ 1950 no 1957 rompl npenogasan msnky n matemaTuky B baknmHckom anekTpo-—
TexHukyme casu. B 1957 rogy Mamen bek ornbl npuxogut Ha paboty B AsHUTHedTs,
roe v paboTan OO0 nocnegHVX [OHEeW CBOEW XW3HW, MOCBATMB BCHO CBOK TPydOBYH U
HayyHyl0 AEesTenbHOCTb OOHOMY W3 BaXHEWLWMX HanpaBneHun HeddTSHOM reonorum  —
nutonormn. 3gecb B 1964 rogy OH 3aluvulaeT KaHOMOATCKYK OUCCepTaumio Ha Temy:
"Kpuctannuueckasa cTpykTypa puHkuTa", a B 1975 rogy OOKTOPCKyK AuccepTaunio —
"uHMcTblE MUHepanbl HedpTerasoHocHbIX cBUT AsepbampkaHa M HeKOTOopble BOMPOCHI
HedoTaHom reonorumn”. B 2001 r. XeupoB Mamepn bek ornbl n3bupaeTtcsa uneH—kKoppec—
noHoeHTom HaumoHnanbHon Axkagpemun Hayk AsepbanpxaHa.

Ha nporaxeHun Bcen cBoen HaydyHom pedarensHoctn M.B.XenpoB 3aHumaeTcs
M3y4YeHMem CcOCcTaBa, IUTOrEHETMYECKMX OCOBEeHHOCTEN reHesuca [MUH W MUHUCTbIX
MVHEepanoB Me30KanHO30MCKUX OTnoxeHun AsepbampxaHa, a TakXe 3aKOHOMEPHOCTAMMU
pasMeLLeHNs WX Kak BO BPEMEHW, Tak W B MPOCTPAHCTBE W WX PONM MpW pPeLueHuu
pasnuMyHbIX BOMPOCOB HedTaHowm reonorun. [lo pesynbtatam nposBefeHHbix Mamen bek
ornbl MccnepoBaHum MM 6bino onybnukoBaHo B 06wuen cnoxHoctn 340 HayyHbIX TPYAos,
BKNOYas LecTb moHorpadmn. OH gBRNSeTca TakXe COaBTOPOM KapTbl pa3MEeLLeHUs
FMVHUCTBIX MWHEpPanoB B COBPeMeHHbIXx o0cagkax bantunckoro, bBapeduesa, benoro,
Kacnuinckoro n CpegmsemHoro mopen. Vim 6binn  mnccnemoBaHbl MUHbE U FAVHUCTbIE
MUHeparnbl He Tonbko AsepbanoxaHa, HO W conpeferbHbix emy Tepputopun [ pysuu,
HarectaHa, 3anapgHon TypkmeHun, a Takxe Y3bekuctaHa, 3anapHonm Kamuatkm n Cupun.

Mamen bBek ornbl XevpoB Hapagy CO CBOEV HaAyyHOM [OeATENbHOCTb 3aHuMmarncs
MOArOTOBKOW Hay4HbIX KagpoB, a TakXe HABMANCA UNeHOM pedKonnerum >XypHaros:
"AzepbanpxaHckoe HedTaHoe xosamcteo" wn  "Crpaturpadimsa v ceoMMeHTonorus
HedTerasoHocHbIX BaccenHoBs".

B nvue Mamen bek ornbl XeupoBa asepbanpxaHckasd HedTaHaa reonorns notepsna
KpynHoro crieuvanucta B 06mactv AMTONOrMKM U CeAMMEHTONOrMn  HeddTEera3oHOCHbIX
obnacten. Peokonnerns BbipaxkaeT cBoe rnybokoe cobonesHoBaHvWe MO MOBOAY KOHYMHbI
npocpeccopa Mamen Bek ornbl XenpoBa.

Peokonnerus
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University of Plymouth,UK

gth - 12th september 2009, Plymouth, UK
E-mail: mhart@plymouth.ac.uk

Website: http://www.plymouth.ac.uk/science/ cretaceous/
E-mail: gsu50.isi75@gmail.com

| Fax : (44) 1752 233117

AIPG 45th Annual Meeting Arizona Hydrological Society —
21st Annual Symposium
3rd International Professional Geologic Conference

September 20-24, 2008, Arizona, USA

E-mail: toverton@gia.edu, wjd@aipg.org .
Website: http://www.aipg.org/2008/AIPG-AHS-3IPGC.htm
E-mail: caribgeolconf2008@sodogeo.org

GeoMod2008

22-24 September 2008, Florence, Italy
c/0 Bloom Largo Guido novello 1/C 50126 Florence ITALY

E—mail: info@geomod2008.org

[ Tel. (812) 328-91-56 |

Annual Meeting, Joint meeting of Geological Society of
America and the Soil Science Society of America.
Information: GSA Meetings

5-9 October, GSA Houston, Texas USA

E—-mail: meetings@geosociety.org

2008 Joint Annual Meeting Celebrating the International
Year of Planet Earth

October 5-9, 2008, Houston Texas

E-mail: nwright geosociety.org Tel: +1-303-357-1061
Inelson agronomy.org +1-608-268-4963
\Web-site: http://gcags2008.com,/GCAGS +1-608-268-4963
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International Conference on Petroleum Geology and the
Hydrocarbon Potential of the Caspian and Black Sea Region

6—8 October 2008, Baku, Azerbaijan

PO Box 59 3990 DB Houten The Netherlands
E—-mail: abstracts@eage.org Tel: +37 88 9955055
\Website: www.eage.org Fax: +31 30 6343534

AAPG International Conference and Exhibition

26—29 October 2008, Cape Town, South Africa

P. 0. Box 979, Tulsa , OK 74101-0979,USA
\Website: http://www.aapg.org/capetown/index.cfm

ffel: +1 800 364 274 |

Fourth International Conference
on the Geology of the Tethys

17-24 November 2008, Cairo University

E-mail: elsayedyoussef2005@yahoo.com, Tel:025676887-002
; 012 2926034
@ .
elsayedyoussef@hotmail.com Fax 0020035708843

MexpayHapogHaa Hay4vHasa KoHdepeHums "AkTyanbHble
npobnembl reonorum Benapycu n cmexHbix Tepputopuin”

8-9 pekabps, MuHck, Benopyccus

WHctutyT reoxumun n reogmsmkn HAH Benapycu
220141, MwuHck, yn. akagemuka B.®.Kynpesuua, 7
Ten.: (017) 263-54-01

E-mail: kruchek@igig.org.by akc:(017) 263-63-98
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lNpasuna pna aBTopoB

Penakumsi MexayHapoaHOoro Hay4YHoro XXypHana

TCrpaturpachus v ceauMeHTonorns HeghTerasoHoCHbIX baccenHoBY

MPUHVMAET Hay4Hble CTaTby, 0630pbl U KPaTKue COOBLLIEHVS.

Cratby MpuHUMAaKOTCS Ha as3epbaniiXaHCKOM, PYyCCKOM, W aHrIMACKOM S3bIKax.

Mopma npepacTaBneHns cTaTbu:
VOK - B nesom yrny, wpudt Times New Roman — 12 pt, yepe3 OBa uHTepBana nevataTb Ha3BaHWE CTaTbu

HaasaHve ctatbm — wpudt Times New Roman — 14 pt, 6ykBbl 3arnasBHble, yToniieHHble (bold), pacnono—
XEHHbIE CYMMETPUYHO OTHOCWTENBHO CepeduHbl CTPaHWulbl Mo BCEW LUMpUHE TEKCTOBOro fons, fanee 4vepes
OBa VHTepBana nevyaraTb WHUUMANbI Y haMunmnm aBTOPOB.

WHyumansl n damunumn astopoB — wpuddT Times New Roman — 12 pt, 6ykBbl cTpouHbie (bold), pacnono—
XWUTb CYMMETPUYHO OTHOCUTENbHO CEpPEenVHbl CTPaHWUbl, Aanee Yepe3 2 WHTepBana nedvataTb Ha3BaHWe opra—
HM3aumm 1 ee e—mail.

HasBaHve opraHusauuun, B koTopon paboTatoT aBTopbl U ee e—mail — wpudt Times New Roman — 12 pt,
BykBbl cTpPouHble (bold), pacnonoxmTb CMMMETPUYHO OTHOCWTENbHO CepeavHbl CTpaHWubl, fanee yepes 2 WH-
TepBana nevartaTb KpaTKyl aHHOTaLMIO COAepXXaHus MpencTaBnsemon crtatbn. Ecnv aBTOpOB HECKOMbKO, HO OHU
paboTaloT B pasHbix OpraHv3auusax , nepef WX Ha3BaHWAMW CriedyeT MpPOCTaBWTb LMAIPbl B MOpsOKe BO3pacTa—
HWs, Hanpumep: 1 — HasBaHWe NepBOM OpraHv3auuK, ee Mo4YTOBbIM afpec, 2 — Ha3BaHWe BTOPOW OpraHM3au-—
UM, ee Mo4ToBbIM apgpec M T.4., e—mail ykasbiBaTb TOro aBTopa C kem Byner BecTucb nepenvcka. Ty xe umd—
py crnemyeT ykasaTb W B HaACTPOYHOM MHOEKCce nocre amunuy aBTopoB, paboTatoLlero B 3TOM OpraHusauuu,
Hanpumvep ( V.CTynues 1, AA. ®ensynnaes 2 n T.0. )

AHHOTaumA — kpaTkaa aHHoTaumd (mo 1 cTpanvubl), manee knwoyeBble cnosBa (0o 8 cnos). LUpudt Times
New Roman — 12 pt.

®opmaT cTpaHuupl — cooTBeTcTByeT dopmaty Ad (21,0 x 29,7 cwm). MNMons no 2 cm co Bcex ctopoH. Ctpa—
HMUbI HEe HYMEPYHTCS, HO Ha pacrnedvaTke cTaTbl HeobxoovMo MpocTaBuUTb  MPOCTbIM KapaHOalloM Homepa
CTpaHuL, B BEPXHEM MpPaBOM Yry.

TekcT cTaTbM — OCHOBHOWM TEKCT, KOTOpPbI/ PEKOMEHOYETCH CTPOMTb MO OBLLEenpUHATON B MeXAyHapoaHbIX
XXypHanax Cxeme, Mcronb3ysa chnemyllive nopsaronosku: BeepnenueY Matepuany TMetoovkay TPesynbTtatel u
obcyxpenneY T3aknovenve (BbiBoabl)Y, TCnvcok nuTepaTypbly Ha oToenbHOW CTpaHvue mpunaralTcs Noanucy K
pvicyHkam 1 Tabnuuam. K TekcTy cTaTbu npunaraeTcd TakXe aHrMUACKWA BapuaHT aHHOTauuu CTaTbu.

TekcT cTaTby npuHMMaeTcs, B obbeme He mpesbiwatollem 20 cTpaHuy MallMHOMMCHOro TekcTa (ogvH ne—
YyaTHbIN NUCT) BKNOYasi Tabnuubl, PUCYHKM 1 CNncoK nuTepaTypbl. CTaTbs AomkHa ObiTb NpeacTaBneHa B 3nekT—
poHHOM BuAe OpHMM hamnom, a TakXe pacrnevaTaHHbiM Ha MPUHTEPE B ABYX 3K3EMMnapax; PekoMeHOyembili
wpudpt: Times New Roman, pa3avep wpudta — 12, MeXCTpoyHbin nHTepsan — 1,9 uHT., kaxabm absau Ha—
ymHaetca ¢ oTctynoM O,8 cM OT NeBoM CTOPOHbI KOMOHKW. TEKCT cTaTbW OOMKeH BbiTb oTdhopmaTmpoBaH (B
4YacTHOCTW, BCE CTPOKW OOMKHbI BbiTb BbIPOBHEHbI CMEBa W CrnpaBa, He BbIXOAs 3a nona Tekcta). KomnbioTep—
HbI chann (TeKCT cTaTbu) NOMXKEH COOTBETCTBOBAaTb pacrnedyaTaHHOMy BapuaHTy CTaTbu @, TakXe yAoBneTBopsiTb
cnegyloLyM TpeboBaHUAM:

— TeKCT cTaTeu pomxeH bbitb HabpaH B pemaktope Word 6.0-8.0;

— HasBaHve chaina [OMmKHO copepxaTb nepsble BykBbl thamunuy aBTopa;

— hann ponxeH BkMYaTb B cebs TeKCT cTathy ¢ Tabnuuamu, 0, ChMCOK NMTepaTypbl, CMMCOK MOL PUCYHOY—
Hbix nognucen, pestome (He 6onee 500 cnoB) Ha PYycCKOM M aHIMUACKOM S3bIKaXx..

Wnntoctpaunn. Kaxoeim pucyHok (kapTa, ovarpamma, cxema W T.0.) NpencTaBnseTcs B BUOe OTAENbHOro obbek—
Ta (danna). VinntocTpaumm 06s3aTensHO HYMEPYOTCS U Ha HWUX JOMKHbI BbiTb ccbinky B TekcTe.  Kaxabi pu—
CYHOK He [JomkeH npesbiwaTte pasmepa 160 mm x 230 mwm;

— hoTorpacmm 1 pPUCYHKM AOMXHbI BblTb XOPOLLIEr0 KayecTsa;

— opuvruHanbsl yepTtexen npuHUMatoTca B BekTopHoM Buae (Corel Draw 4.0-10.0) wnn B pactpoBom Buge (c
pactuvperunem TIF, 600 dpi);

— Ha kapTax 06sa3aTenbHo ykasbiBaTb MacLuTab;

— Ha obopoTe BCEeX PVCYHKOB KapaHAalloM yKasbiBatdTCs UX HOMepa, hamMunumn aBTOPOB W Has3BaHWe CTaTby.

Bce cokpalleHvs 3a MCKIHYEHVEM HEMHOrvX 0BLUenpuHATbIX (T.e., Ap., T.A.) AOMXHbI BbITb pacLumdpoBaHbl.
PopMyrbl, CUMBOSbI  MWHEPANOB 1 3NEMEHTOB, NPVMBOAMMbIE B WHOCTPAHHOM HamnMcaHuu, AOMXHbI BbiTb Breya—
TaHbl.

Vlckonaewmble ocTaTkn cnemyeT onucbiBaTb cornacHo — TViexxayHapoaHOro Koaekca 300M0rMYeckor HOMEKY—
natypblY [NpuBoanMble B TeKCTe MaTMHCKME Ha3BaHWsA BWOOB hriopbl M dhayHbl AOMKHbI COMPOBOXAATLCA ha—
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MuUnven aBTopa TakcoHa. JlaTbiHb cnegyeT HabvipaTb KypCUBOM.

Homepa n HasBaHuga Tabmuu patotca Hapg Humun wpudtom TNR-12 pt (bold). Tabnuubl He OOMXHbI BbIXO—
OVTb 3a npepenbl TEKCTOBOMO MOMs WU MepeHoc Tabnvubl C 0OOHOWM CTpaHuubl Ha Opyryi He ponyckaetcsd. Mak—
cumanbHoe 4mcno pucyHkoB k cTtatbe 10, a Tabnuy 5. Tabnuubl NomeLLaloTcs B TEKCTe CTaTbyl.

Mpy HanucaHun chopmyn crnegyeT MCMonb30BaTh IM3NYECKMEe eavHMUbl U 0Bo3Ha4YeHns npuHaTble B Mex—
nyHapogHon cucteme CU1. @opmynbl patotcs 6e3 MpoMeXyToYHbIX BbIKNaLoK, C 06s3aTenbHoM paclumMgpoBKOM
MCMoMb3yeMbix B HMX CMMBOMOB (cpady nocrne hopmyrbl), C YETKUM CMELLiEHVWEM CTeneHen WU MOACTPOYHbIX UH—
[EeKCOB OTHOCWTENbHO CepeduHbl CTPOKW, cofepxallen 3Ty dopmyny. Homepa copmyn, ecnv OHU yrnomMuHaT—
CA B TEKCTe, MPOCTaBMNATCA B KPYriblx CKOBKax OKOMO MpaBof rpaHuubl TEKCTa, Ha OOHOW NMHWM C hopMy—
non. [Ons Habopa dopmyn pekomeHmyeTcs ucrnonb3osaTtb pepakTop Microsoft Equation 3.

InTepaTypa — B TEKCTe CTaTbW CCbINMka Ha nMTepaTypy haeTcs B Kpyrnbix ckobkax (AsTop/bl, rog), a B
ccobinke, roe Gonee OByx aBTOPOB, ykasbiBaeTcs hamunus nepsoro asTopa (Hanpumvep Mynmnes u gp., 2003).
Ecnn pabota npuBogutca 6e3 aBTOpOB, TO MWLLYTCA ABa NepBbix crnosa (Hanpumep, CrpaTturpadimyeckun Ko—
nekc, 1998). Cnvcok nutepaTypbl hopMupyeTcs B andgaBuMTHOM MOPSAOKE — BHadane pycckas, a 3aTemM MHOCT—
paHHas 1 BknovaeT He Bonee 20 HaumeHoBaHWM. Pamunun 1M uHALManNLI astTopa (0B) neyaTakTCcs KypCUBOM.
Huxe npvBogsTcs npumepbl pasnuuHbix 6ubnuorpacdyecknx CCbInok.

Khuru:
babaes, [.X., MNapxwnes, AH. 2006. mybuHHOE CTpoeHve W MepcrnekTVBbl HediTera3oHocHocTV BaccerHa
Kacnuinckoro mops, B., TNafta—PressY 305 c.
Kiothe A, 1990. Paleogene Dinoflagellates from Northwest Germany - Biostratigraphy and
Paleoenvironment, Hanover, 111 p.

Crtatbum B Mepeoauyveckux u3pgaHusx/>XypHanax:
Babaes, LLLA., 2005.BnvsaHne ycnosum okpyxatoLLlen cpedbl Ha MOpchonormio pakoBUH Hymmynutos // 13—
Bectma AH. Haykm o 3emne, N® 2, C.62-66.
Hallam, A. 2001. A review of the broad pattern of Jurassic sea-level changes and their
possible causes in the light of current knowledge. Palaeogeogr., Palaeoclimatol., Palaeoecol.
Vol.167, pp.23-37.

Cratbu B cbopHukax (B TOM uucne nepoguyeckux):
KysHeuoBa, 3.B. HmxHemunoueHoBble 0TrnoxeHuss AsepbanpxaHa, Mx pacuneHeHre U COMOCTaBREHWNE C CUHX—
pOHMYHBIMU OTnoXeHusamu [pyaun // Bonpockl reonorvv n reoxvmnn. B.: AsepHewp, 1959, 207-216
Delamette, M., Caron, M., Brehert, J. 1986. Essai d¥terpretation genetique des facies euxinigues de IXo—
Albien du bassin vocontien (SE France) sur la base des donnees macro—et microfaunigues. C.R. Acad. Sc.
Paris. ser. I, V.302, pp. 1085-1090.

Pepakuns octaBnsger 3a cobov npaBo MepefaTb CTaTbi0 Ha peLeH3uio. BepcTka craTby HanpaBnaeTcs aB—
TOpy AN MPOBEPKM WM MCMpaBneHus oLumbok, AoMyLLEeHHbIX NMpu Habope M pepakTvpoBaHun. B BepcTky craTbu
aBTOpP He [JOMKEeH BHOCWTb M3MEHEeHU Mo OTHOLLEHWIO K TEKCTYy W APYr1MM MaTepuanam, OKOHYaTenbHO MpUHS—
TbIM K meyatu.

Ona ucknioveHna 3agepXek C BO3BPALLEHVEM BEPCTKM B PeAakuMio aBTopam peKkOMEHOYEeTCs Monb30BaTb—
CA 3NeKTPOHHOM MoyToM M coobLuate 06 MCMpaBneHVsx B NepBble TpW AHS MOCMe MOMyYeHus BEpCTKM.

K craTtbe OOMXHbI MpunaraTbCA aBTOPCKas CripaBka WM akT 3KCMepTu3bl.

CraTbs HanpaBnseTcs B penakumio MeXXayHapopHoro xypHana TCtpaturpadma v cegMmeHTonorns Hedptera—
30HOCHbIX HaccenHoOBY Mo agpecy:

Aszepbanpxan, AZ1143, baky, npocnekT lN'ycenH [xaBupa 29A, VIHctutyT reonorum HAH AsepbanpxaHa —
M. 3denaneson

TenedhoH (99412) 510-69-31

dake (99412) 510-69-38

E-Mail: m.efendiyeva@gia.ab.az, m.efendiyeva@mail.ru

lNopava ctatby B XypHan o3Ha4aeT, 4YTo OHa OopurnHanbHa, Huroe He HyﬁﬂMKOBaﬂaCb N He HanpasneHa B

opyrve uwapatenbcTBa. Ctatha OormkHa bbiTb nopnucaHa BCEMW aBTOpaMM C yKasaHWMEM CPOKOB Mopays ee B
penakumio.
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Call for papers

The editorial board of a journal

Btratigraphy and sedimentology of oil-gas basinsY

accepts papers, reviews and brief information.

Papers should be submitted in Azeri, Russian and English.

Submission of an Article:

Universal Decimal Classification (UDC) — in a left corner, font Times New Roman — 12 pt; Title of a paper should be
typed in a two-line space..

Title of a paper — font Times New Roman — 14 pt; capital bold letters symmetrical as related to the middle of the
page throughout the width of the text. Initials and surnames of authors should be typed in a two-line space.

Initials and surnames of authors — font Times New Roman — 12 pt; bold letters symmetrical as related to the mid—
dle of the page. Affiliation and e—mail of the organization should be typed in a two-line space.

Affiliation and e—mail — font Times New Roman — 12 pt; bold letters symmetrical as related to the middle of the page.

Annotation of the paper should be typed in a two-line space. If the authors are several and they work in different
organizations, figures numbers before their names should be placed in the growing order. For instance: 1 — name of
the first organization and its mail address; 2 — name of the second organization and its mail address etc. You should
point out e—mail of the author with whom you will keep up a correspondence. The same figure should be placed above
the surname of the author, for instance (LS. Guliyev1, AA. Feizullayev2 etc.).

Annotation — brief annotation (1 page), key words (up to 8 words). Font Times New Roman — 12 pt.

Format of a page — A4 (21,0 x 29,7 cm).

Margins from all sides — 2 cm. Pages should not be numbered, but on the hard copy of the paper pages should be
numbered by ordinary pencil in the upper right corner.

Text of an article — the basic text should be written in compliance with a general form adopted in the international
journals with the following subtitles: "Introduction”, "Material", "Methodics", "Results and discussion”, "Conclusion",
"References". In a separate page there should be attached captions to figures and tables.

English version of the paper's annotation should be also attached to the text.

Text of a paper should contain not more than 20 pages of a typewritten text (one printed list) including tables, fig—
ures and list of references.

In a separate page captions of figures and tables are attached. English version of the paper's annotation is attached
as well.

The paper should be submitted in the electronic version in a single file and also in two hard copies; the recommend-—
ed font — Times New Roman — 12 pt with line-spacing 1,5.Indent every paragraph 0,8 cm from the left side of a col-
umn. Text of a paper should be formatted ( lines of the text should be rectified from left and right and does not break
its margins). The computer file (text of the paper) should correspond to its hard copy and meet the following require—
ments:

—text of the paper is Word 6,0 — 8,0;

—title of the file should contain the first letters of the author's surname;

—the file should contain a text of the paper with tables, list of references, list of captions, summary (not more than
500 words) in Russian and English.

lllustrations. Every figure (map, diagram, scheme etc) should be presented in a form of a separate file. lllustrations
should be numbered and referred to in the text. Size of every figure should not exceed 160 mm x 230 mm;

—photos and figures should be of a good quality;

—originals of drawings should be submitted in a vector form (Corel Draw 4.0-10.0) or in a bitmap form (with the
widening TIF, 600 dpi);

—maps should contain scale;

-on the back side of every figure there should be marked with a pencil their numbers, surnames of authors and titles
of papers.

All abbreviations except for the generally accepted ones (i.e., et al, etc. should be interpreted. Formulae, symbols of
minerals and elements given in a foreigh language should be printed in.

Fossils should be described according to "The International Code of Zoological Nomenclature". Latin names of flora and
fauna should be accompanied by the surname of the taxon's author. Latin should be printed in italics.

Numbers and titels of tables are placed above them in bold font TNR — 12 pt. Tables should not break margins, and
carrying over of the tables from one page to another is not permitted. Maximum number of figures in a paper is 10,
tables — 5.

Tables are placed in the text of a paper.

Formulae should contain physical units and signs used in the International System Sl. Formulae are given without inter—
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stitional calculations, with necessary deciphering of their symbols (immediately after the formula), with distinct
displacement of degrees and captions as related to the middle of the line, containing the formula.

Numbers of formulae mentioned in the text are put between parenthesis near the right margin of the text in
one and the same line with the formula. To print formulae use Microsoft Equation 3.

References — in the text of the paper references are put between parenthesis (author/s, year). In a refer—
ence with more than two authors, one should mention the surname of the first author (for instance, Guliyev et
al, 2005). If the paper does not contain references to authors, two first words should be written (for instance,
Stratigraphic code...., 1998). List of references is given in the alphabetic order — at first russian references
and then foreign references. It includes not more than 20 references. Surnames and initials of the author(s)
are printed in italics. Below are given examples of various bibliographic references.

Books:

Babayev D.H., Gadjiyev AN., 2006. Deep structure and prospects of oil-gas content of the Caspian Sea basin,
B., "Nafta—Press", p. 305 (in Russian)

Kothe A., 1990. Paleogene Dinoflagellates from Northwest Germany — Biostratigraphy and Paleoenvironment,
Hanover, 111 p.

Papers published in periodical editions/journals:

Babayev S.A., 2005. Environmental impact on the morphology of shells of nummulites//Izvestiya AN. Earth
Sciences, N2 2, p. 62-66 (in Russian)

Hallam, A. 2001 A review of the broad pattern of Jurassic sea—level changes and their possible causes in
the light of current knowledge. Palaeogeogr., Palaeoclimatol., Palaeoecol.. Vol. 167, pp. 23-37.

Papers published in volumes (including periodical):

Kuznetsova ZV. The lower Miocene deposits in Azerbaijan, their dissection and correlation with synchronous
deposits in Georgia//Problems of geology and geochemistry. B.: Agerneshr, 1959, pp. 207-216 (in Russian)

Delamette, M., Caron, M. Brehert, J. 1986. Essai d'interpretation genetique des facies euxiniques de I'Eo—
Albien du bassin vocontien (SE France) sur la base des donnees macro— et microfauniques. C.R. Acad. Sc. Paris.
ser. I, V.302, pp. 1085-1090.

The editorial board preserves the right to submit the paper for the review. Printed copy of the paper is given
to the author to check up and to correct mistakes made while typing the paper and for the edition. The author
should not make alterations in the printed copy of the paper as related to the text and other materials, final—
ly accepted for the publication.

To avoid a delay in the giving back of the printed copy to the editorial board, the authors are recommended
to use e-mail and to inform about the correction of mistakes during the first three days after the receipt of
the paper.

The author's reference and act of expertise should be attached to the paper.

The paper is forwarded to the editorial board of the international journal "Stratigraphy and sedimentology of
oil-gas basins" to the following address:

Azerbaijan, Az1143, Baku, Gusein Javid ave. 29 A, Geology Institute of Azerbaijan National Academy of Sciences
— to M. Efendiyeva

tel. (99412) 510-69-31

fax (99412) 510-69-38

e—mail: m.efendiyeva@gia.ab.az, m.efendiyeva@mail.ru

Submission of a paper to the journal means that it is original, has not been published anywhere before and

has not been forwarded to other publishing houses. The paper should be signed by all authors and show the
date of its submission to the editorial board.
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