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O dopmupoBaHMU BepXHEBEHACKHX-CPeIHEKeMOPHICKUX
MNIMHUCTBIX TOJII MPEeArVIMHTOBOM 00/1aCTH

O/ lacen-1opu

Leonocudeckuti uncmumym Poccuiickoii akademuu Hayk, Mockea, Poccus

AJIeBpUTO-ITIMHUCTBIE TOJIIM BEPXHEBEH,ICKOI0 Bo3pacTa (KOTIMHCKHIA TOPU30HT) M HIKHEKeMOpHUIICKoTro Bo3pa-
CTa IIPOCIIeKUBAIOTCS BJIOJIb JIEHYAAIMOHHOT 0 yeTyla Jlajoxkcko-bantuiickoro rimnTa. Ve ryeMslit paiioH pacrio-
JI0’KeH B IIPe/IIMHTOBOM 00IIaCTH, /i€ OTIIOKEHIS M3yIaJIUCh B Pa3pO3HEHHBIX MAJIOMOIITHBIX €CTECTBEHHBIX OOHAKEHH-
SIX U CKBa)KMHAX OT IIPUYCTheBOI yacTh p. BopoHka Ha 3amajie o p. TocHO B I0ro-BOCTOYHON YacTH INIMHTOBOTO
yerya. OTI0XKEHUS OTHOCITCS K BaCHIIEOCTPOBCKOM (p. YepHast) 1 BOPOHKOBCKOH (p. BopoHka) cBUTaM BepxHEro

[0 120)

BeH/[a, JIOMOHOcoBckol (p. Kosaiir) u cuBepckoii (p. TocHO) cBUTaM HIKHET0 KeMOPHSL.

Oca/IKoHaKOIIEHHUE IIPOMCXO/UIIO0, CKOPEE BCET0, B JIATYHHBIX YCIOBUSIX, IEPHOANUECKY CMEHSIONUXCST 00CTaHOB-
Koi1 IpUOPEXXHOT0 MEITKOBO [bs1. HakoIUIeHr e MOIIHBIX TOJIIT JJOHHBIX HJIOB, BO3SMOKHO, CBSI3aHO ¢ aKTHBHBIM ILIOIA/[-
HBIM (PM3UUECKUM BBIBETPUBAaHUEM Ha IIPIJIET AIOIIEH CyIIIe.

Ilo psmy MpU3HAKOB: IUTOIOIMYECKUM U IIeTpor paduueckuM 0coOOEHHOCTIM, OIIU3KOMY XUMHYECKOMY COCTABY,
pe3yJbTaTaM MoJIeIIMPOBaHISI PeHTTeHOI'PaMM IIIMHUCTBIX MUHEPAJIOB, HAX0JIKaM CXOXKUX OCTaTKOB IIPOKapHOT, BO3-
MO’KHO TIPEIIONIOKUTh, YTO HAKOIUIEHHE 10T PAHMYHBIX INIMHUCTBIX TOJII Ha I'PaHMIe BeH1a U KeMOPHs IPEATIMHTOBOM
00J1aCTH IIPOMCXOIMIIO B UCCIIelyeMOoM paiioHe Ge3 JUIMTEIILHOIO IIepephiBa.

KimoueBblie ci10Ba: IIIMHUCTAs TONIIA, IIPEIVIMHTOBAs 00JIacTh, 0CaIKOHAKOIUICHUE, BEPXHEBEH ICKUI BO3PACT,
HIDKHEKeMOPHICKHIA BO3PACT, JIMTOJIOTMUECKHE U ITeTpor padueckre 0COOEHHOCTH, XMMUYECKHUH COCTaB.
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I'MuHuCTBIE OTIOKEHNS BEPHEBEHACKOTO-HIDKHEKEMOpHii-
CKOT'0 BO3pacTa NPOCIEKUBAKOTCS HEIUPOKOH MOI0COM BAOIb
yctyna Jlamoxkcko-banTuiiCkoro miMHTA, OPOTAHYBINETOCH
BJ0JIb F0’kHOTO Oepera duHckoro 3ammsa. HecMorpst Ha qoi-
TYI0 HCTOPHIO M3y4eHHsA OT pabor A.A. MHocTpaHuesa u
® Bb. IlImugara, b.C. Cokonosa u K. Menc no H. A. BonkoBoii,
B.H. IloaxoBeipoBa u ap. BOIPOC BO3pacTa v FEHE3HCA MOrpa-
HUYHBIX ITIMHUCTHIX TOJII BEHIA-KeMOPUs Ha CEBEPO-3amaie
Pyccxoit miat(opMsl Mo-IpeKHEMY OCTAETCSI OTKPBITHIM.

BeHacko-keMOpHICKUE OTI0KEHH TPEACTABIICHBI A7ICB-
PUTO-ITIMHUCTOH TOIIICH, HCCAEAYEMON aBTOPOM B Pa3po3-
HEHHBIX MAJIOMOIIHBIX Pa3pe3ax (€CTECTBECHHBIC OOHAKCHUS
OYCHb PEIKH) U BCKPBITOI CKBAKHHAMH (MaTepHaIIbl STHOBC-
xoro A.C u3 IlerepOyprckoit I'P3J). Micnome30BaHbI Takoke
Marepuaisl A.M. HukyneHkoBa ((akynsreT reorpaduu u reo-
sxojoruu CII0I'Y) u KepH CKBaXKHH, TPOOYPEHHBIX HA TEPPH-
topuu [TerepOyprckoit JIASC. M3yuyanuce HUZKHEKEMOpHii-
CKHE OTJIOKCHHS, OTHOCUMBIC K JIOMOHOCOBCKOM CBUTE, B HE-
GonpIuX 0OHAKCHUAX HA p. KoBal 1 0TJIOKEHUA CHBEPCKOH
CBUTHI («CHHHUE IIMHBD)) YCTYTA ITIMHTA B CTPATOTHITUYECKUX
pazpe3ax keMOpusa-opxoBuka Ha p. TocHo. CxeMarnueckue
paspe3sl (Puc. 1) conocTaBIINCh N0 TUTOIOTMYECKUM MTPH-
3HAKaM C HCMOJIb30BAaHUEM, MAaTEPHAJIOB I'HAPOTCOIOTHYEC-
KoM CheMKH paifoHa A. SJTHOBCkoOTO M jereHasl MimpMeHcKoi
cepuu ucToB (SIHOBCKHiL, 1999). Marepuasi TpeOyroT Aab-
HEHIINX MUKPOMATICOHTOIOTHYECKUX HCCIIEA0BAHUN H yTOY-
HEHUSI BO3PACTHBIX MPHUBA30K.

ITpu aHamM3€ HEKOTOPHIX PA3PE30B HCIOIb30BAHBI OITH-
canus nutuQos, cocrasieHHbIe B.B. Koctruiesoit; mpusene-
HBI OTIpeIeIeHus nuanooakrepuii, caenannesie B.H Cepree-
BBIM (paHee HE NMPOBOIUBIIMECS HA UCCIETYyEMBIX paspe-
3ax); B MOACTHUPOBAHUU PEHTTCHOIPAMM INTHHUCTBIX MUHE-
panoB yuactBoBana Kpynckas B.B. (MHCTUTYT reomoruun
PYAHBIX MECTOPOKACHUH, MeTporpa)uu, MUHEPAJIOTHH U
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reoxumuu PAH). Marepuassl, HCIIOJIb30BaHHBIC IIPH HCCIIC-
JIOBAaHUH, HE BCEIIA OTHO3HAYHBI: ONMMCAHHNE KEPHA OOJIBIINH-
CTBA CKBAKUH B35TO U3 MPOU3BOJACTBCHHBIX OTUECTOB, U BbI-
JiesieMbIe pa3HBIMU aBTOPAMU CTpaTUTpaduiecKkue moapas-
JeJCHHA HE BCErAa COMOCTABHMBI, HAMPUMEDP, B KOJOHKAX
CKBaKMH Ha Tepputopuu IlerepOyprckoit JIASC He Bbze-
JICHa BOPOHKOBCKAs CBUTA.

BacuneocTpoBckue JIIMUHAPUTOBBIC TTHHBI, HAOTIONAC-
MBbIC B KEPHE CKBAKUHBI, IPOOYPEHHON BO ABOpPE OBIBIIETO
T'eonkxoma (coBp. Beepoccuiickuii Hay4HO-UCCIEI0BATEIbC-
KU reoJoruyecKuil HHCTUTYT) (HumeBckuii, 1939) u BbiCc-
taBieHHbIe B My3ee BCEI'EY, BHEIIHE TPYAHO OTIHYUTH OT
HIDKHEKEMOPHUHCKIX TJIMH TIOMOHOCOBCKOU CBUTHI M «CHHHX)»
IJIMH CHBEPCKOM CBUTHI HIDKHETO KeMOpus. BHemmnee cxon-
CTBO BBILICY TOMSHYTHIX INIMH IIOATBEPKIACTCS OMUMHAKOBBIM
T'PaHYJIOMETPHYECKHM COCTABOM U (PU3UKO-MEXAHUYCCKUMU
CBOMCTBAMH, H3yYCHHBIMU IPU UCCACAOBAHIAX 0 CO3JAHUIO
B HUX IIOA3EMHBIX MOTHJIHHUKOB PAIHOAKTUBHBIX OTXOMIOB (AH-
JEepCoH U 1p., 2006).

Crparurpaduyeckasi npuBsi3Ka
HCCJIeJ0BAHHBIX Pa3pe30B

Bena. Bepxumii oreJn

Korsmmckmii ropi3ont. BaciieocTpoBckas CBUTa

OmHuM 13 KITFOUYEBBIX 00BEKTOB /11 HIOHUMAHUS CTPOCHUS
SBJIIETCSL ECTECTBEHHOE OOHA)KEHHE Ha peke UepHas y moc.
b. Mbxopa (paspe3 «H»; puc. 2).

B npmxume neBoro 6epera peku UepHast B KODEHHOM BBI-
XOJ€ BBICOTOM OKOJIO 10 M M NPOTSHKEHHOCTBIO 0KOJIO 20 M
HAOTIONAFOTCSI BEPXHEBEHCKHE (BEPXHEKOTIMHCKHUE) ITIHHBI TO-
TyOBIE M 3€TICHOBATO-CEPBIC C OXPUCTHIM OTTCHKOM aJICBPUTH-
CTBIE C TOPU30HTAIBHON U BOJTHHCTOM CIIOMCTOCTBIO, MOYEP-
KHYTOH NMPOCIOMKAMHU AJIEBPUTOBOIO MaTepuana po30BaTo-
cepoit OKpaCKH C TIMHHAPUTOBBIMHU IICHKAMHY HAa TIOBEPXHO-
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CTSIX HAIUTACTOBAHWS, CB3aHHBIC MPEOOPA30BAHNEM OPTAHH- TOBBIX C10iKOB (0, 1-3 MM). B aneBpHTOBBIX ClTOIKAX HAOMOMA-
YECKOTO BEIECTBA. FOTCS TUTOCKUE JTMH30BHIHBIC KOHKPELUHU CUICPHUTA.
JIAMHHAPUTOBBIC TIMHBI 001aTAF0T TOHKOIOJIOCYATOH, B TomIe oTMEUArOTCS MPOCION OXKEIC3HEHHBIX TIIMHUC-
PeKe MACCUBHOW MUKPOCTPYKTYPOii, JCHTOYHON TOHKOCIIO- TBIX AJICBPOJIMUTOB C HEPABHOMEPHO PACTIOJIO0KECHHBIM AJICB-
HCTOI TCKCTYPOii, 00YCIOBICHHO YePEI0BAHUCM TECMHO-CC- PUTOBBIM MaTepHanioM. BeposaTHO, MPOCIOU MPEACTABISIIOT
PBIX [IHHACTBIX W CBETIO-CEPHIX KPYITHOTICTATOBKIX M AJICBPH- CO00¥ KOPKH B3JIAMBIBAHKSA, 00PA30BABIIACCS MOCIIC TIEPE-
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Puc. 1. I'eonocuueckas kapma pationa uccnedosauuii (¢ ucnonvzoeanuem mamepuanos A.C. Anoseckoeo). 1 — I unvl nepemsmeie («cunue») c
sanynami, 2 — necku p/3, 3 — cynecu, 4 — 0akmuoneMogule clanybsl, 5 —necku ¢ NPOCIOAMU NeCUAHUKOE, 6 — NUHbL C NPOCTIOAMU NeCYAHUKOE,
7 — necku ¢ NUH3aMU 0JHceNe3HEHHO20 NecyaHuxa , 8 — necku u aneepunsl ¢ NPOCIOAMU necuanukos, 9 — aneepum enunucmoiii, 10 — eHeiicyl,
epanoouopumel, 11 — necuanuxu p/3 nepecnausarwujuecsa ¢ enunamu, 12 — necuanuku p/3, 13 — uepedosanue apunnumos ciooucmo-
KAOMUHOBYIX ¢ SIUHUCIbIMU anesponumamit, 14 — enunvl ¢ nun3amu keapyeo2o necka, 15 — enunvl moukocnoucmule, 16 — necuanuxu ¢
npocnoamu anegponuma, 17 — enunvl ¢ aneepumosvbiMil clotiKami U cudepumoguiMu niacmamit, 18 — anesponumul ¢ npocIoAMU AnNespUmos,
19 — nunzer a — cudepuma; 6 — nenudokpoxuma, 20 — nunus paspesa, 21 — paznomwl, 22 — obHaxcenus, 23 — ckeadicunvl, 24 — epanuya
Jaooorccko-banmuiickoeo enunma.
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PBIBA U YILIOTHCHUS HIKETICKAIIMX OCATKOB.

Y4acTkaMH B ITHHHCTOM KAOJIMHOBOM CyOCTpaTe BUIHBI
JIMH3BI QJICBPUTOBOTO MaTepHana. B IIMHUCTO-aIeBPHTOBOM
cyocTpaTe 00HAPY KCHBI 0KCIIC3HCHHBIC OCTATKH KJICTOK UC-
KOTIAEMBIX MPOKAPHOT, 00pa3yIOIIHE LEMOYKH IT0 ONpeeie-
auro B.H.Cepreesa Bavlinella taveolata Schepeleva (19627),
Ostiana cf. microcystis Hermann (1976).

B macrosmee Bpemst BO3pacT HAOMIOmMAeMON BEHICKOH
YacTH pa3pe3a MOATBEPKIACTCA OMPEACICHUAMU
Vendotaenia antiqua Gnilovskaya.

B BacuIeoCTpOBCKIX IIIMHAX, BCKPBITHIX CKBAKHHON C-5, B
numQax 0OHAPYKEHBI OCTATKH MPOKAPHOT, ONMPEICICHHBIX
B.H. CepreessiM kak mrepocnepMorncuMop(horoxo0HsIE,
c(hepoMop(hHBIC, KOTOHUATEHBIC KOKKOHTHEIC (DopMEL B 3TOM
paspese B IIMHAX BCTPEUCHBI OCTATKA BOXOPOCTCH.

HaiineHHbie ocTaTku MpoKa-

PHOT CBHIETENLCTBYIOT O HAJTH- 1

YHU CBOOOTHOTO KUCIIOPOJA B
JIOHHBIX HJIAX, BO3MOYKHO BCTIC/I-
CTBHC AKTUBH3ALUH MPOLECCOB
BBIBCTPHUBAHHA HA MPUJICTAIO-
mel cyme.

Brimenexxamas aneBpur-
TTHHHUCTAS TOJIIA BEPXHETO
BCHIA, OTHOCHMAs K BOPOHKOB-
cxoif ceute (HOBCKHH, 1999) u
MPOTATHBAOIIASCS B 3aIaTHOM
HATIPABJIICHUH 10 CEBEPHOI Jc-
TOHUH, 00HAKCHA B TPHYCThEC-
BOI yacTu p. Boponka (paspe3
«B-1»; puc. 2).

Ha necuanmkax roay0oBaro-
CEPBIX TOHKO3CPHUCTHIX, KPET-
KHX (HIDKE ype3a BObI), HA0Iro-
JAFOTCH VIIOTHCHHBIC 3€TICHO-
BAaTO M rOJyOOBATO-CEPHIC [TH-
HBI C JLIMHHAPUTOBBIMH 0)KEIIC3-
HCHHBIMH TUICHKAMH. JTY YaCTh
paspe3a BO3MOXKHO OTHECTH K
BACUJICOCTPOBCKOM CBUTE TI0 Ha-
xoake Jleonosa M. (ITaneonTo-
noruuyeckuii macTHTyT PAH)
Vendotaenia antiqua. Bermene-
JKaIOUe OTIIOKCHHS, BEPOATHO,
BOPOHKOBCKHE.

BoponkoBckasi cBITA

ITauxa caHTUMETPOBO-ACLH-
METPOBOTO NEPECIANBAHUS aP-
THJUTUTOB AJICBPUTHCTBIX CITFOH-
CTO-KAOJMHHUTOBBIX C AJIEBPOJIHU-
TaMHU ITTMHUCTBIMHU CITFOOUCTBIMU
H3PEAKA METKOTICCUAHUCTBIMH.

IMeckn ca1ab0OXPUCTHIC C
MPOCIOSIMHU 0>KEIEC3HEHHBIX
TIECYAHUKOB 110 15 cM MOIITHOC-
THK0 U IMH30BUIHBIMH ITPOCTIO-
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MOIIHOCTEIO. B aNieBpUTOBBIX CIIOWKAX BCTPEUYAOTCS YILIOMICH-
HBIC JINH30BUIHBIC U KPYMHBIC J0 15 CM SMEUCThIC pa3pyIcH-
HbIE KOHKPELMH CUACPHUTA C YEPHOH XKETIE3UCTOR OTOPOUKOIL.

BBaepx 1o pa3pesy aaeBpHTHCTOCTH TOJIIHN BO3PACTACT.

B BepxHeit yacTu pazpes3a BbIASIACTCS MaYKa (MOIIHOC-
1610 0,8 M) IECTPOOKPAIICHHBIX TJTHH TOTYOBIX, (PHOICTOBBIX 1
JKCITBIX OTTCHKOB C JIMH30BUIHBIMHU IICCYAHBIMHU CIIOMKAMH
(MeHbIIEe caHTUMETPA). [1auka BeHUaeTCs MPOCI0EM TIIMHHUC-
THIX TOPOI APKO->KENITOH OKPACKH, XOPOIIO IPOCICKHBAO-
IIMCS 10 OOHAKEHUIO.

[IpucyTcTBHE AEMUAOKPOKUTA, 0OPA30BAHHE KOTOPOTO
(Uyxpos u ap., 1973) cBs3aHO C PACTBOPEHUEM CHACPHUTA, KOT-
1A sKene3o nepexomuT B pacTeop B Buae Fe(HCO,),, 06oxpen-
HOCTB IIOPOA IO AJICBPUTOBBIM CJIIOUMKAM, U OXPHUCTHIC K YCP-

Puc. 2. Paspesvi omnosicenuii KOmnuHckozo eopuzonma: 1 — eacuneocmpogckoii céumvl Ha p. Yepras

SIMHU TOy0OBATO-PO30BATEIX (7). a - yuanobaxmepuansisie mamei; 6 — Siphorophycus Kestron Schopf, 1968; 6 — Paleo Palacolyngbya

QJIICBPUTHUCTBIX TJIMH C TOPU30H-  ¢f.P. Basghoorniana, 2, 0, e — nupum no xononusm yuanobakmepuii, sic — Oscillatoriopsis aff.O.meding.

TATbHO-BOJIHUCTOM MPCPBIBUC- 2 — 60pOHKOGCKas ceuma Ha p. Boponka (B-1): a — cnou anesponuma cMeHAI0MEs COAMIU ale6pONUmiL-

TOH CJIOHMCTOCTBIO OT 1-3 CM  Cmoii enunsl; 6 — 2nuHa aneepoNUMuUCmas ¢ X00amil Un0ed08 U JHcene3UCmviMu 6KIIOUeHUIMIU, 6 —
dlcenesucmule GKNIOYEHUS, 2 — 206V SNAYKOHUMA 6 NeCHaHUKe.
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HBIC OPEOJTBI THAPOOKHCIIOB YKeJe3a 1Mo nepudepun cunepu-
TOBBIX KOHKPEIMi1 YKA3BIBAIOT HA BOBMOYKHOE (DOPMHPOBA-
HUE MOPOJ MAYKH B Cy0a3paTbHBIX YCIOBHAX M MOTYT CITy-
>KUTh PH3HAKOM CYIIICCTBOBAHUS KOPHI BEIBETPHBAHMS, OIIH-
CaHHOW B BeHACKHX pa3pe3ax [Ipudarruxu (becconora u p.,
1980; Memnc, ITuppyc, 1969) n HabmonaeMoi B CKBaXKHHAX
204 u2700.

Benne HAOMOTACTCS TAYKA OCTICCHIX KBAPLEBBIX MEITKO3CP-
HHCTBIX TIECKOB M JIEBPUTOB IIIMHUCTHIX C TOHKHMU CAHTHME-
PPOBBIMH JIMH30BUJHBIME MPOILTACTKAMH PYKABBIX (0YKEJIC3HEH-
HBIX) IICCYAHNKOB. [1auka mepeKkphITa YeTBEPTHIHBIME BTy H-
HBIMY Cy TTTHKAMIL.

ITo coobmeHuro M. JIeonosa (ITaacoHTOTOTHYICCKUI HH-
crutyt PAH), B rimuHax y ype3a Boxbl 0OHAPY KEHBI OCTATKH
Vendotaenia antiqua Gnilovskaya (1974) TunmyHOrO BHIa
JUISL OTJIOKEHUHM KOTJIMHCKOTO TOPU30HTA BEHAA (3IHAKAPHS)
Bocrouno-EBpornetickoii mnar(opmsI (Ipyrux HAX0A0K HC-
KOTIAEMBIX OCTATKOB HA JAHHBIX OOHAKXCHUIX HE OOHAPY Ke-
HO). B npyrux pa3pesax B HOrpaHHYHbIX OTJIOKCHHIAX HEIAB-
HO ObLTH OOHApy»keHbl Planolites n onucannsie H.A Boi-
KOBOM aKpHUTapXH.

Bermeneskamas 4acTb pa3pe3a B HCCIEIyeMOM paioHE
3aKpBITA YCTBEPTHYHBIMH OTJIOKCHUSIMH. EcTeCTBEeHHBIX 00-
HAKCHUIT C KOHTAKTOM BACHJICOCTPOBCKHX M IOMOHOCOBCKHX
OTJIOKCHUIT Ceifuac He CyIIECTBYET, OH OBLT BCKPHIT U CKBa-
’KHHAMH, HO KEPHA HE COXPAHIIIOCH MM OH HEJJOCTYTICH (CKBa-
>kuHbl Ha Tepputopun JIAIC).

Kem6Opmii. Huxumii otaesr. JIoMoHOCOBCKAst CBHTA

ITo nanaeIM Gyperus B uepre T. JlomoHOCOBaA (CKB. 2006)
3Ta 4acTh pa3pe3a, BHIIE CEPHIX ITIHH, MPEACTABICHA IECKA-
MU, CITab0CIEMEHTUPOBAHHBIMU TIHHAMH W TIECYAHHKAMH
JIOMOHOCOBCKOW CBHUTHI HIDKHETO KeMOpwa. [Tecuanuku J1o-
MOHOCOBCKOH CBHTHI HAOmFOmaeMble B ckBakuHax 206 u C-5 u
ooHaxeHmAX «K-1» u «K-2» (Puc. 1) BO3MOXKHO OTHECTH K
BOPOHKOBCKHUM.

B cpennem Teuenuu p. Kopam B pa3po3HEHHBIX METKUX
KOPCHHBIX BBIXOJAX (0 2 M MOITHOCTHI0) OOHAKCHBI aJICBPH-
THCTBIE ITIMHBL, BHEITHE OUYEHB IOX0)KHE HA BOPOHKOBCKHE.

I'muHBI 3a71€TaX0T MOHOKIIMHAIBHO C MOJIOTHM NMAACHUEM
HA I0T0-BOCTOK B CTOPOHY MOTPY>KEHUS CEBEPO-3aIMaHOTO
KpbLUTa MOCKOBCKOH CHHEKJIU3BI ITOX yriaaMu 9-12°.

TomyOple MIacTHYHBIC U IIOTHBIC TIIMHEL 00JIa1AT0T HEsIC-
HOM CJIOUCTOCTBIO, PAKOBUCTBIM M CKOPIYIMOBATHIM U3TTOMOM.
IToBepXHOCTH HANJIACTOBAHUSA «IOCHIIAHBD) JTUCTOYKAMH
caromsl (MM). Brmoke k ypesy BOIbI ToTy0ast OKpacka CTaHO-
BHTCS] HHTCHCHUBHEE. B OTACTBHBIX MPOCIOAX MOABIACTCS 3€-
JICHOBATHI OTTEHOK 3a CYET INIAy KOHHUTA, HAOIOJAeMOTO B
nuT(ax ¥ MPUYyPOUCHHOTO K AJIEBPUTOBBIM MPOTLIIACTKAM B
riuHe. Ha moBepXHOCTSIX HATIACTOBAHUS HAOTFOTAFOTCS OKe-
JIC3HEHHBIC IJIEHKU (MM), BO3MOYKHO, OCTATKH JLIMUHAPUTOB
U OXpHUCTHIE IATHA. [ToBEpXHOCTH HAMTACTOBAHUSA POBHBIE. B
1 M OT TOXOIIBEI MMPOCIICKUBACTCS MPOCTIOH (3-5 cM) romy0o-
BATO-CEPBIX METKO3EPHUCTHIX MECYAHUKOB C TOHKOM TOPH30H-
TaTbHOU CIIOUCTOCTBIO (MM), TOTIEPKHYTOM TEMHO CEPBIMH
npociaoukamu uepes3 3-5 MM. TToBEpXHOCTH HATLIACTOBAHUS
TIECUYAHUKA TOKPBITHI 02KETIC3HEHHBIMY MIJICHKAMH, Y4aCTKa-
MU HAOIFONAFOTCS 3HAKHU PSOY BETBUCTON MEIIKOH C BBICOTOH
rpeOHeH 10 2 MM.

I'lo rpaHynOMETPHUYECKOMY COCTABY TIMHBI MO’KHO OTHE-
CTH K QJIEBPUTOBBIM.

B rmmHax pazpesa «K-1» A JO. iBaHoBbIM 00HApYKEH
Sabellidites cambriensis Janischevskii.

Cugepckasi cBUTA

B pa3pe3zax Ha p. TocHO u mpuycTheBO# yacTH p. CaOmuH-
Ka H3y4aJTHCh TIMHBI, MOACTAIAFOLING ECKH CAOTUHCKOI CBH-
oI (pa3pe3 «T-1» 1 MHOTOKPATHO OTIMCAHHBIN Pa3pe3 «00Ha-
skerne 21», puc. 1). [mHBI TOTYOBIE, BO BIAKHOM COCTOS-
HHH 3¢JICHOBATbIC, OTHOPOIHBIC ITACTHYHBIC COACPIKAT Pel-
Kue 3epHa kBapa 10 1 mv. B mumdax HaOmomaroTCs THH30-
KM QJICBPUTOBOTO MAaTEPUAIa U H3PEAKA HATCBUIHBIC OCTATKH
TPOKAPHUOT, BEIMOJTHCHHBIX THPUTOM, MOAICPKUBAFOIIIUC HC-
YETKYIO CIOMCTOCTh. Ha IIHHAX 3aJIeraroT IECKU i ECYAHUKH
CaOIMHCKOI CBUTEL

BemecTBeHHBII COCTAB IJIHH

Musrepas! TITHH U3y4annch B nmudax u peHrrenoaud-
PAKIHOHHBIMHA METOOAMHU C HCITOJTb30BAHUEM MCTOIUKHA Pur-
BEbIA JUTT 00PA00TKH PE3YIBTATOB KOJMICCTBCHHOTO aHA-
mu3a (Puc. 3). JIns onpeaeacHuss XUMUIECKOTO COCTaBA IIIH-
HUCTBIX MUHCPAJTIOB IMPOBCOCH CUJIMKATHBIA aHAJIN3 U DJICKT-
porHas Mmukpockonus (Puc. 4).

BaciuieocTpoBckasi cBUTA

JIamunapuToBBIe IMHHEI (pa3pe3 «A») — ToHKoAuCTIEPC-
HBIC CTA00AJIEBPUTHCTHIE XJIOPHT-KAOTHHUT-CITFOIUCTBIE C HEO-
JHOPOJHOM CTPYKTYPOH, Y4aCTKaMU IETUTOBOM U aJI€BPOIIE-
JTUTOBOH. MUKpPOTEKCTYpa Y4aCTKAMH MACCHBHAS MM MHUK-
PO-TTMH30BHIHO-BOJTHUCTOCIONCTAS HApPYHICHHAS. B nuH304-
KaX U MEKPOCJIOMKAX IPHCY TCTBYET CKOIUICHAUE TOHKOTO KBap-
LIEBO-aJIEBPUTOBOTO Marepuana. Habmomaercss MEKPOKOMKO-
Baras oTaeIbHOCTh. OCHOBHASI MAcca CBETII0-OIMBKOBOTO I(BE-
Ta. B CKpeImeHHbIX HUKOJIIX B OCHOBHOM Macce HAOMromaeTcst
KAOJIMHHT, HMCIOLINI HI3KOE ABYIPEIOMIICHUE U CEPBIC IIBE-
Ta nHTepPepeHumn. Berpeuarores ceponnatbHbie 000C00-
neums kaommHuTa (Puc. 4). Cpeau KaOMMHUTOBOI MACCHI Ha-
OIFONAFOTCS 3HAYMTETBHOE KOJIUYECTBO CITFOIBI M MILTUT-CMCEK-
TuToB. MHOTDa Cirona 06pa3yeT OpHEHTHPOBAHHEIC B OTHOM
HATPABJICHUY JTHH30BHIHBIC CKOTICHUS HIIH MUKPOCIONKH,
4yT0 00yCIOBIMBACT 3()(DEKT BOTHUCTOTO IOTACAHUS. YUaCT-
KaM¥ 0TME4aeTcst 00JIee 3eICHBIH IBET MOPOIBI, UTO, BEPOSIT-
HO, CBS3aHO C MPUMECHIO XJIOPUTA, BOSMOKHO CBS3aHHOTO C
TOHKOJIUCTIEPCHBIMU OOJIOMKAMH XJIOPHCTOTO OHOTHTA.

[To rpaHyTOMETPHIECKOMY COCTaBY AJCBPUTHCTHIC pa3-
HoctH comeprkaT 10-20 % ¢pakmwm 0,01-0,1 mm. Musepao-
THYCCKUI COCTAB aJICBPUTOBOM U ICTUTOBOM (DPAKIIMH TOTH-
MHUKTOBBIA. Cpenn 00JTOMOYHBIX MHHCPAJIOB AJICBPUTOBOM
pa3mepHOCcTH 60-90 % COCTABIIAIOT MYCKOBHT, OYpBIii 1 3¢IIc-
HbII OmoTHT, 10 % MPHXOIUTCS HA KBAPIL M IOJICBBIC IITIATHI.
B mopoze mpucy TCTBYFOT CHACPUT, IUPUT, MATHETHT, HIIbME-
HUT — 110 1 %, BCTpe4aroTCs eAMHIYHbIC 3ePHA TYpPMAJHHA,
nupkoHa. B rmmaucTOM (ppakumm comepxurcs 1o 15-20 % ka-
OJIMHMUTA.

BoponxoBckasi cBUTA

AJEBpPHUTHCTHIE APTHIUTATHI — CITFOIMCTO-KAOTHHUTOBBIC
(ma4xu YepeIOBAHUSA APTIIIUTOB U ATEBPOIUTOB IITHHUCTHIX
HIDKHEH yacTu paspesa «B-1»), o0rxagaroT aneBpo-nenuTo-
BOH U aJICBPUTOBOM CTPYKTypaMU U TOPU30HTAIBHON HEsC-
HOM, y4aCTKaMU HAPYIICHHOU (IIPOCIOH AJIEBPUTOBOTO Ma-
Tepuajia okoo 1-1,5 Mm), TekcTypoil. B apruymuToBbIX mpo-
CITOSIX TIPHCYTCTBYFOT MpUMeECH kBapra — 15-25 %, MHOTO TOH-
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Puc. 3. Munepanvuwiii cocmag enunucmoii ppaxyuu.

Koro crronucToro aerpura. Cocras anes-
PHUTOBBIX U IIECUYAHO-AICBPUTOBBIX ITPO-
CJIOEB: AJIEBPOJINT, KBAPLI, HOJICBOM MITAT
(me 6omee 1-3 %.). OxaTaHHOCTH 00IT0-
MOYHOTO MAaTEPHAa IUI0Xast, COPTUPOB-
Ka IUT0Xas ¥ CpeaHssL. XapaKTepHbI KPYyTI-
HBIE OKpYITIbIE BRIACTICHUA cuaepurta (7-
8 Ha mum(), BEPOATHO, IO BOJOPOCIISIM
(mo 0,7 mM). MHOTO TOHKOTO paccesiH-
HOTO OPTaHUYECKOTO BEIIECTBA B OCHOB-
HOI Macce MOPOJBL.

B aneBpUTHCTBIX IMMHAX BEpXHEH Ya-
ctu paspes3a «B-1» (mecTpookparieH-
HBIC TOPOABI) HAOTIOTAIOTCS CIIOMKH
aneBpOJIATa KPYITHO3ZEPHUCTOTO C 4e-
IMYHKAMHU CITFOBI, CMEHAFOIUECS CIOs-
MH aJEBPOIUTA MEIKO3EPHUCTOTO U
AJIEBPUTUCTOH IIIHHBI C SKEIC3UCTHIM LiE-
MEHTOM, PaCIpPEICICHHBIM MOCIOWHO.
B Menko3epHUCTOM aJ1eBPOIHTE BCTPE-
YAFOTCS YKEJIC3UCTHIE OKPY IIIbIC BKIIFOUC-
HHA, BO3MOXKHO, 00Pa30BaBIIUCCS IO
OpPTaHMYECKAM OCTATKAM.
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Puc. 4. Xumuueckuii cocmag num, onpeoe-
JIeHHBIl ¢ NOMOUYBIO DNEKMPOHHOU MUKPOCKO-
nuu: a) ouazpammul pacnpeoesieHis OKUCIO08
(141203, KzO, MgO, TiOz, FeO, MnO, ZnOZ)
usyuennvix oopasyoe enun (K-2,B-1, H-4); 6)
Mukpocmpykmypa enunsi (06p H-4) co cepe-
POUOANBHBIM KAOTUHUMOM.



O.4. T'aren-TopH

0O.Ya. Gagen-Tomn

Cpeau 0010MKOB mpeobmamacT keapi (1o 25 %), m3me-
HEHHBIN PACCIOCHHBIH 3€ICHOBATHIM, BOZMOXKHO, XJIOPUTH3H-
POBaHHBIH OMOTHT (10 5 %), BCTPEUAFOTCSA CAMHUYHBIC 3CPHA
MUKPOKITHHA. 3epHa KBAPIIA CPEIHEH OKATAHHOCTH, HA OT/ICIb-
HBIX 3¢PHAX HAOTFOIAOTCS PETCHEPAIIMOHHBIC KalMBbI. L{emMeHT
JKCIIC3UCTHIN, aJICBPUTHCTHIN. Ha 0TACTBHBIX yHACTKAX KapOo-
HATHEIA. B 1IeMEHTE TOBOJTEHO MHOTO YATMHCHHBIX KPHCTAJ-
JIOB WITHT-CMEKTUTOBOTO COCTABA, YACTO MOTUCPKHBAFOINX
croucrocts. CTpyKTypa rumuano61acToBast M rpaHO0IacTo-
Bas. 3epHA YUIMHECHHbIE. TeKCTypa CIOHNCTAsL.

ITo pesynbraTaM peHTTCHOBCKOW QU (PPAKIMH B TIHHAX TIC-
CTPOKPAMICHHOHN MAaYyKW KPOME KAOJWHWTA W CITFOX OOHApY -
JKCH JICTHIOKPOKHT.

JIoMOHOCOBCKAsI CBITA

Anespuructsie rauHsI (pazpessl «K-1» u «K-2») nMeror
KAOJIMHUT-XJIOPUT U HJLTHT-CMEKTHTOBBIN COCTaB, 0011a1at0T
TIETUTOBOI CTPYKTYPOH, CIOUCTOMN, OpPUEHTHPOBAHHOM Mapa-
JICIIEHO HATLTACTOBAHUIO TCKCTYPOH, OOYCIIOBICHHON TICpe-
CITANBAHUEM C TOHKMMH ITPOCIOWKAMH IIECHAHO-AICBPHUTHC-
TOr0 MaTepHuaa. B aneBpo-necuaHoi mpuMecH — KBapl, €1u-
HUYHBIC 3€PHA IDIATHOKIIA3a. 3epPHA HEOKATAHHBIC, PEKE MO~
myokaranHble. OpPraHUYIECKOE BEIECTBO — TOHKOE PACCESH-
HOE, OPHEHTUPOBAHO NMAPAJUICTHHO HATIACTOBAHUIO. Berpe-
YAFOTCS CAMHIYHBIC 3¢PHA MEIKOT0 Xsoputa. Cpeau OCHOB-
HBIX MUHEPAJIOB peodaamaeT kBapi — 10 40 %; mrmT-cMek-
THT — 70 25 %, 3eIcHbIi OHOTHT — 710 15 %, MOJICBHIC MIMATHI —
110 5 %. B IMMHUCTBIX MPOCTOAX WLTHT-CMCKTHTHI COCTABIIIIOT
80 % u xaomHHUT — 0K0J10 10 %. B TsKEMO0# (hpakumu BCTPE-
YAFOTCS THTAHHUCTHIC MUHEPAIIBL, SIHIO0T U MUPKOH. B TOHKO-
JUCTICPCHOM YaCTH, MPEICTABICHHON THIPOCITFONAMH, T7ay -
KOHHTOM H, PeKe, XJIOPUTOM, BCTPEUACTCS MOHTMOPHJLIOHHT.
Crnopaaiieck B TOHKO3EPHHICTOH IIIMHUCTOH Macce BCTpe-
YAFOTCS KPYITHBIC 3€PHA KBAPLIA, TIIAy KOHUTA, MOJIEBOTO IITIA-
Ta, MMPHTA.

Curepckasi cBUTA

B rmrax 6oee 80 % yacTHI OTHOCATCS K (hpaKImy MCHES
0,01 mm. Bomee 50 % cocTaBIAIOT CMEIHAHOCIOIHBIC 00pa30-
BaHUA U XJIOPUT. B TOHKOAMCIICPCHBIX TIIHHAX BCTPCHAROTCS
JIMH3BI AJIEBPUTOBOTO MaTepHasa c 3epHamu kapua. [Tpu mud-
PAKTOMETPHUIECKHIX MCCIICIOBAHUIX BHISIBIICH KAOIMHUT.

[To pe3ynpTaramM CHIIMKATHOTO aHATHM3a MPoO, 0TOOpaH-
HBIX W3 [JIMH U AJIEBPOJIUTOB BACHICOCTPOBCKOH, BOPOHKOBC-
KO M TOMOHOCOBCKOM CBUT, XUMHUYCCKUI COCTAB OTJIOKCHUIA
cTaOmIIcH.

Ju(pakTorpaMMBI TJIHH BACHICOCTPOBCKOH, BOPOHKOBC-
KOM ¥ TOMOHOCOBCKOM CBUT UMCIOT CX0Kui 00muK (Puc. 3).

TommuHa KPUCTATUTMTOB YMEHBINACTCS BHA3 IO Pa3pe3y
(x BAaCMJIEOCTPOBCKOM yacTH paspesa). [Ipucyrcreue ummmr-
CMEKTHTOBOH KOMIIOHEHTHI M KOJTHYECTBO WIITUTA B OTJIOXKE-
HUSAX JIOMOHOCOBCKOW M CaOMUHCKOM CBHT (pa3pessl «K-1»,
«K-2» u «T-1») COMOCTaBUMBI C COCTABOM BACHJICOCTPOBC-
KHX OTIIOKCHUI (pa3pes «A»). B mopomax paspesa « K-1» mi-
JIUT, BUAUMO, TIEPEOTIOKCHHBIH.

Ha sexotopoe paznuuue yclioOBHH CEIUMEHTAIMU B BO-
POHKOBCKOE M BACHJICOCTPOBCKOC BPEMSI YKA3bIBACT MPHUCYT-
CTBHE B IOPOAAX XJopuTa. B oTnokeHmsx paspesa «B-1» xio-
puTa He 0OHApYKEHO, a pa3pese « M) Xmoput Ooee sKene3uc-
Th1i (14 1 3,54 A°), BO3SMOKHO, YKA3BIBAFOIIHI HA TYMHTHBIC
ycnoBus cequMerTanun. B paspesax «K-1» u «T-1» yBenn-
YHBACTCS KOIMIECTBO XJIOPHTA, YTO MO3BOJIICT IPEATIONOKUTE

(hopMHpOBaHHE OTIOXKCHUI BOIM3U OEperoBoii THHIHA B yC-
JIOBUSX XOJIOJHOTO KJIMMATA.

[TpucyTcTBHE MPOCIOEB IIECYAHUKOB U I1ay KOHUTA TO3BO-
JSIET TOBOPHUTH O (JOPMUPOBAHUH AJIEBPHUTO-TITHHHUCTOM TOJI-
¥ B YCIOBUAX MPUOPEKHOTO METKOBOABS. [10 JTaHHBIM Ka-
JUI-aPTOHOBOTO METOA JUTA TIay KOHUTOB (AHICPCOH | Ip.,
2006), ompeaccH a0COFOTHBI BO3PACT HIKHCKEMOPHITCKIX
vH Kak 530-590 MutH. neT.

[TpuBeneHHBIC TAHHBIC CBHACTEIBCTBYIOT 00 H30IMPO-
BAHHOCTHU CUCTEMBI K-Ar B CpaBHUTEIBHO IETKO METAMOP-
(pm3yeMoM MHHEpAIe, a CIEAOBATEIBHO, JUIHTEIBHON CTa-
OMIIBHOCTH COCTOSIHUS BCEH TIIMHUCTOW TOJIIM B TCUCHUC
MOJIYMHIJITHAPAA JIET.

B moponax BopoHKOBCKOH CBHTHI (pa3pe3 «B-1») mpu-
CYTCTBYET WIITUTOBBIA MAaTEPHAJ, KATATCHETHUCCKUN KAOJH-
HUT, ¥ HET CMEKTHUTA, YTO XapaKTEPHO TSI 00CTAHOBKHU M3MeE-
HECHHS KoJIeOaHMil ypoBHS MOps. B koTamHCKOE BpeMs Oac-
CCHH OBLI TITYOXKE M TCILICE, BO3MOXKHO, MPOUCXOIHIIO Yepe-
JIOBAHHE BIAKHBIX M 3aCYNIIHBbIX IEpHoI0B. MaTepuan Ha-
KaIUTHBAJICS HA OOJBIINX PACCTOSHUAX OT HCTOUHUKOB CHOCA
— B TIopoaax paspesa «M» mpuCyTCTBYET 3HAYHTEIBHOE KO-
JIYECTBO CMEKTHTA.

Heckonpko npeBbImnaroniee K1apkoBoe coaepsxkanue Fe —
110 5,56 %, B TIMHAX BOPOHKOBCKOI CBUTHI, BEPOSATHO, CBI3aHO
C THIIEPTEHHBIMH IPOLIECCAMHU.

JUJI1 BOCCTAHOBJICHHA NATIEOKINMATHYECKHUX YCIOBHI Ha-
KOTUICHHS TOHKO3EPHUCTBIX OCAIKOB HCIOI30BAIICh OTHO-
HICHHS IETPOXUMHICCKIX MOTyIeH (AKympimmHa, 1985).

Io orrnomermo Al,O,/ TiO, B TOHKOH (hpaKiiy IIMH — OT
19.76 10 20.11 (<20 ex.) ¥ MO MOKA3ATETFO MHACKCA XMMHUYECKO-
ro eemBeTpuBanmd CIA =[Al O,/(Al,0,+Ca0+Na,0+K,0)|x 100
—0175,95 10 79,62 (>70 1) BO3MOMKHO MPEITIOI0KUTD TYMHI-
HBIC YCIIOBHUS HAKOTUICHHS OCAIKOB IIPH HHTCHCHBHOM XHMH-
YECKOM BBIBETPUBAHIHY HA PHIIICTAFOMICH CyIIe B BEHACKOE U
B KEMOPHICKOE BpEML.

Husxoe conepxaHue TUTaHA U BBICOKOE COACPKAHIE ATTHO-
MUHUSL, BEPOATHO, XaPAKTCPH3YIOT YCIOBHSA OTKPBITOTO MOPSL.

Crabueasic 3HaucHI otaHomeHui Ni/Co (ot 0.88 110 3,60)
1 V/Cr (< 2) CBHICTENBCTBYFOT, YTO ()OPMHUPOBAHHE BEHICKHUX
1 KeMOPHHCKHX TJIHH MPOUCXOIIIIO B OKACIUTEIBHBIX YCIIO-
BISIX TIPU XOPOILCH a3pALWH IPUAOHHBIX BO.

B xeMmOpwuiickoe BpeMs yCIOBHS 0CaIKOHAKOIIIICHHS HE-
MHOTO H3MEHWIHCH — OACCEHH CTAT OTKPHITHIM MEJIKOBOIb-
€M, 0 UM CBUICTEIHCTBYET IOSIBIICHHIE MECYAHBIX MTPOCIOCB
¢ ray KoHATOM. 10 CpaBHEHHIO C aJIEBPUTOBBIMY PA3HOCTS-
MH TOPOJ B TIIMHAX HECKOIBKO YBEIMYCHO COACpIKaHHE V
(115-126) m Cr (80-104).

BoiBoabl

1. ITo COBOKYTHOCTH JIMTOJIOTMYECKUX MPU3HAKOB M MOBBI-
MICHHOMY COJEPKaHHIO XKele3a (OpMUPOBAHIE BEPXHEBCH-
JICKHX-HIKHEKEMOPHICKIX aJICBPHUTO-TIIMHHUCTBIX OTJIOKEHHH
MPOUCXOAUTIO B JIATYHHBIX YCIIOBUAX, ICPUOIUICCKA CMCHA-
FOIIUXCS 0OCTAHOBKOM MPHOPEKHOTO METKOBOAbA. KaoamHUT
-HJIIHT-CMCKTHTOBBIN COCTAB INIUH U MPUCY TCTBUE OCTATKOB
KJIICTOK HCKOTTIACMBIX IMTPOKAPHUOT, BEPOATHO, CBUACTCIIHCTBY -
FOT 00 YMEPEHHO TYMHIHOM KIMMAaTEe ¥ aKTHBHOM ILTOIIA/T-
HOM (pH3HIECKOM BHIBETPHBAHHUY HA MPUJICTAIONICH CyIIE.

2. 1o 0IMHAKOBOMY MHHEPATBHOMY U TPAHYIOMETPHYEC-
KOMY COCTaBY, 4 TAKKE IO CBOMM (DH3UKO-MEXaHHYCCKUM CBOM-
CTBAM TOJIIIY MMPAKTHYECKH HE OTIMYAFOTCS APYT OT APYTa.
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The Formation of the Upper Vendian — Middle Cambrian Clay Strata

of Subclint Area

O.Ya. Gagen-Torn

Institute of Geology of the Russian Academy of Sciences, Moscow, Russia

Abstract. Silt-clay strata of Upper Vendian (Kotlinskian
horizon) and Lower Cambrian age can be traced along the
denudation ledge of Ladoga-Baltic clint. The study area is
located in subclint area where sediments were studied in
scattered shallow outcrops and wells from the estuary of the
river Voronka in the west to the river Tosno in the south-
eastern part of the clint ledge. Deposits are related to
Vasileostrovskian (r. Chernaya) and Voronkovskian
(r. Voronka) suites of Upper Vendian, Lomonosovskian
(r. Kovash) and Siverskian (r. Tosno) suites of Lower Cambrian.
Sedimentation occurred most likely in the lagoon environment
periodically alternating with coastal shallow environment.
Accumulation of thick bottom sediments is possibly due to
the active areal physical weathering on the adjacent land.

For a number of lithological and petrographic features,
close chemical composition, X-ray modeling of clay minerals,
as well as findings of similar prokaryote residues may be
assumed that the accumulation of boundary clay strata at the
boundary of the Vendian and Cambrian subclint area occurred
without a long break in the studied area.

Key words: clay strata, subclint area, sedimentation, Upper
Vendian, Lower Cambrian, lithological and petrographic
features, chemical composition.
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