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AHHOTanusa. AKmya/1bHOCM®b ¥ccjieJOBaHUs 06yCI0BIeHa HE06X0AMMOCTbIO U3yUYeHHs BbICOKOYIIEPOAUCTBIX OTI0KEHUH
KaK NMOTeHLHaIbHbIX HCTOYHHUKOB YIJIEBOZOPO/IOB U PYAHBIX [10JI€3HBIX UCKOIIAeMbIX, CIIOCOOHBIX CYLECTBEHHO YBEJUYUTh
MHUHepaJbHO-CbIpbeBOH pecypc Poccun. Kpome Toro, aHannus JIMTOJIOT0-TeOXUMHUYECKUX 0COOEHHOCTEN M PEKOHCTPYKIUSA
YCJIOBUM ceJUMEHTAIlMM KyOHAMCKOHM CBUTHI NMO3BOJISIIOT 60Jiee TOYHO CYyJUThb O XapaKTepe HUXKHe-CpeJHeKeMOPHUHCKOro
nasieobacceiiHa Ha BocToke CHOUpPCKON miaaTdopmbl. Lles1b: BbISIBUTH JIMTOJIOTO-TEOXUMHUYECKHE 0COGEHHOCTH COCTaBa U
onpeJeJuTh 0GCTAHOBKH CeMMEHTAllMM KYOHaMCKOW CBUTHI. 06€KN: BbICOKOYTJIEPOAUCTBIE OTJIOXKEHHS KYOHAMCKOH
CBUTBI, BCKPbITbIe IOMCKOBBIMU CKBaXMHAMH Ha BOCTOYHON OKpaWHe MyHCKOro CBOJOBOTO NoJHATHS CHOUpPCKOH mJaT-
dopmMbl B GacceliHe p. Kiosienke. Memodbul: 1UTOJIOTUYECKOE [TOCJOMHOE ONHMCAaHHe KePHOBOTO MaTepHasa; MHHEpaJoro-
netporpaduyeckuil aHa/IN3; peHTTeHOCTPYKTYPHBIH, peHTreHOQIyOopeCleHTHBIM U MUKPO3JIeMEeHTHbIN aHa/INU3bl; ONpeje-
JIeHHe cojiepaHus GopM cepbl U XKeJie3a METOZ0M MOKPOH XUMUH; CKaHUPYIOLIas 3JIEKTPOHHAsA MUKPOCKOIHS C IpUMeHe-
HHEM PEeHreHOCNEeKTPaJbHOI0 MHUKPO30HJA; aHAIU3 NMEeTPOXHMUYECKUX MoAy/ed. Pe3ysbmamul. YCTaHOBJIEHO, YTO Ky-
OHaMCKasi CBUTA B U3y4YeHHBIX pa3pe3ax 06J1aJjaeT BblAeP>KaHHbIM CTPOEHHEM, B KOTOPOM 4YeTKO ITPOCIEXUBAIOTCS YeThIpe
JINTOJIOTO-CTpaTUrpaduieckux ropusonTa. CocTaB OT/I0XKEHUH NTPEUMYIeCTBEHHO CMeUIaHHbIN U ONpe/iessieTcsl BapHal -
SIMU TPEX OCHOBHBIX MHUHEPa/JbHbIX TPYMNI: MIMHUCTOM, KAPOOHATHON U KPEMHHUCTOH, a TaKXKe OpraHM4YecKOro BellecTBa.
[Toka3aHbl pasHble GOPMbl HAXOXJEHWs OpPraHUYECKOro BeLeCTBa, IMOATBEP)KJAIOIME CMeIIaHHbIH BOJOPOCJEBO-
GaKTepHaJbHbIN reHe3uc OHOIeHO3a KYOHAMCKOro 6acceiHa. BolsiB/eHHbIE JIMTOJIOTHYeCKHE 0COOEHHOCTH U JIMTOXUMHUY e-
CKHe JJaHHble CBU/IETEJbCTBYIOT O HAKOIJIEHUH BbICOKOYTJIEPOAUCTBIX OT/IOKEHUH Ha 3HAYUTEbHOM yJJaJIEHUH OT UCTOY-
HHUKOB CHOCa B JleIPECCUOHHOM 30HE OTKPbITO-MOPCKOro 6acceiHa co c1aboi LUpKyAsALueld NPUJOHHBIX BOJ, B 6€CKUCI0-
POJHBIX yca0BUsAX. ['eoXxHUMUYecKas cpesia B KapOOHATHO-KPEMHHUCTBIX Wiax 6bla MPEUMYIeCTBEHHO 3BKCHHHOM. Cenu-
MeHTALMsl NIPOUCXO/ANJIA Ha NPOTHXKEHUU OJHOTO KPYITHOTO TPAHCIPECCHBHO-PErPECCUBHOrO CeJUMEHTALMOHHOTO LUK,
Npe/CTaBAAIOLIEr0 TUIMYHYIO MOC/AeA0BaTeJbHOCTh 3al0JIHEHUS IJIyGOKOBOJHOM Jenpeccuyd ¢ HEKOMIIEHCHPOBaHHBIM
0CaZIKOHAKOIJIEHHUEM.
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Abstract. Relevance. The need to study high-carbon deposits as potential sources of hydrocarbons and ore minerals that can
significantly increase the mineral resource of Russia. In addition, the analysis of lithological and geochemical features and the
reconstruction of the sedimentation conditions of the Kuonamka Formation make it possible to more accurately judge the
nature of the Lower and Middle Cambrian paleobasin in the east of the Siberian Platform. Aim. To identify lithological and
geochemical features of the composition and determine the sedimentation environment of the Kuonamka Formation. Object.
High-carbon deposits of the Kuonamka Formation uncovered by exploration wells on the eastern margin of the Mun arch of
the Siberian platform in the Kulenke river basin. Methods. Lithological description of core material; mineralogical and
petrographic analysis; X-ray diffraction, X-ray fluorescence and microelement analysis; determination of the content of sulfur
and iron forms by wet chemistry; scanning electron microscopy using X-ray spectral microprobe; analysis of petrochemical
modules. Results. It was established that the Kuonamka Formation in the studied sections has a consistent structure of four
well-defined lithological-stratigraphic horizons. The composition of the deposits is predominantly mixed and is determined
by variations in three main mineral groups: clay, carbonate and siliceous, in addition organic matter. The paper demonstrates
different forms of organic matter confirming the mixed algal-bacterial genesis of the biocenosis of the Kuonamka basin. The
revealed lithological features and lithochemical data indicate the accumulation of high-carbon deposits at a considerable
distance from the drift sources in the depression zone of the open sea basin with weak circulation of bottom waters in anoxic
conditions. The geochemical euxinic environment was dominant in carbonate-siliceous muds. Sedimentation occurred during
one major transgressive-regressive sedimentation cycle being a typical sequence of filling a uncompensated deep depression.
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BBegeHue

BBICOKOYTIEPOAUCTRIC OTIIOKCHUS HA CETOJHSIII-
HUH JICHb SIBIISTIOTCS OOBEKTOM IMOBBIIICHHOTO BHHMa-
HUS B TMIEPBYIO OYEPE/lb KaK MOTCHIUAILHBIC HCTOYHH-
KM YIJIEBOIOPOJIOB, XOTS HEPEAKO C HUMHU CBS3aHBI U
JpyTrHUe TMOJE3HBIC HCKOMAeMbIe, TaKHe KaK PeAKHe U
OJ1aropoIHbIe MeTaJIbI, YpaH, (ocohopuTs! U ap. [1-5
u ap.]. B nureparype UCIONB3YIOTCS pa3Hble IIOHATHUS
Tl BX 0003HAYCHUS: «TOMAHUKOBBIE CBHUTBD), «IOMa-
HUKUTED», «TOMaHUKOUIBD», «IEPHBIC CIAHIBD) U T. JI.
Bce 9TH TepMHHBI OTHOCATCS K OCaI0YHBIM 00pa3oBa-
HUSIM TJIMHHUCTOT0, KapOOHATHO-TJIMHUCTOTO, KPEMHH-
CTO-TJIMHUCTOTO 170101 KapOOHATHO-KPEMHHUCTO-
[JIMHUCTOTO COCTaBa, OOOTAIICHHBIM OPTraHUYCCKUM
BemectBoM (OB) [6, 7 u np.]. OTioxxeHus: mogoOHOTO
TUNA IIHPOKO PA3BUTHI B KEMOPHIICKOM OCaJOYHOM

KOMILIeKce Ha BocToke Crubupckoit mmardopmel. OHn
BBIZICTICHBl B KYOHAMCKYI0 OMTYMHHO3HYIO KapOOHaT-
HO-CJIaHIEBYI0 (opMaruio, OOBENUHSIONIYIO OJHO-
MMEHHYIO CBUTY U €€ Bo3pacTHbIe aHanorn [7-9].
Kyonamckast cBuTa pacrnpocTpaHeHa Ha OOIbIIeH va-
cTi AHabapCKOW aHTEKIW3bI, TJIe JIOBOJIBHO JETAbHO
HCCIIC/IOBaHA B paiioHAaX BBIXOIA HA IHEBHYIO IOBEPX-
HOCTb. OJJHAKO JIMTOJIOrO-TEOXUMHUUYECCKIE OCOOCHHOCTH
eé TIOrPY’KE€HHBIX T'OPU30HTOB, BCKPBLITHIC HEMHOI'OYHMC-
JICHHBIMHM CKB)XHHAMH, OCBCIICHBI TTOKA €II€ HEeI0CTa-
TouHo. Kpome Toro, cpenu uccienoBareneid 10 CUX 1Op
HET eIMHOT0 MHEHHSI OTHOCUTEITEHO MOP(GOCTPYKTYpPBI U
DIyOMHBI KyoHaMckoro OacceifHa. CoOITIacCHO MOJEIH,
npemioxkenHod B 1970 1. A.D. KonropoBuuem u
B.E. CaBuriknM, HakoIUICHHE KYOHAMCKOTO KOMILTEKCA
MPOXOJUIIO B MEJKOBOJHOM XOPOIIO a’spupyeMom Oac-
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ceifHe B ycnoBusx rymugHoro kiumara [10]. B mamb-
HeliIeM 3Ta uzes Ioy4ria IUPOKYIO MOJIEPXKKY [7, 8
u ap.]. [Ipu 3TOM OTHOBpEMEHHO C Hel ObLIO BBICKAa3aHO
MIPEATIONOXKEHNE O TIIYOOKOBOJHOM TE€HE3HCe KyOHaM-
ckux otnoxenuit [11]. [locnenyroiee noctyrieHne HO-
BBIX JIAHHBIX, KOMIDICKCHBII aHAIM3 pPE3YJIbTAaTOB pa3-
JIMYHBIX TE0JIOTO-Te0(H3NUECKUX HCCICIOBaHUI U TIPH-
MeHeHHe (alraabHO-CEIUMEHTAIMOHHOTO MOJIETIMPOBa-
HESI TIO3BOJIIUIM CTOPOHHHKAM JTAHHOW THITOTE3BI OCTa-
TOYHO yOemuTeNbHO OOOCHOBAaTh HAIMYME HA BOCTOKE
Cubunpckoro KpaToHa TITyOOKOBOJHOTO HEKOMIIEHCHPO-
BaHHOTO OKPAaWHHO-ICTPECCHOHHOrO OacceifHa ¢ aHOK-
cuaHoi cpemoit [9, 12]. Tem He MeHee OKOHYATENHFHOTO
MPU3HAHUS ATOT BAPHAHT HE TIOTYYHII, U PS aBTOPOB TI0-
MPEKHEMY MPOJODKAIOT MPUACPIKUBATHECS MOJIEITH M-
KOBOJTHOM CEIVMEHTAIlNH KyOHaMCKOW CBHUTHI [13, 14].
Ou4eBUIIHO, YTO i1 TPEONOJICHUS 3THUX Pa3HOTIIACHUi
HEOOXOIUMBI JOTIOTHUTEIIbHBIE UCCIICIOBAHMSL

MaTepuaJjibl 1 METOAbI

OOBEeKTOM JaHHOTO WCCIIEZOBAHUSI CTAId BBICOKO-
VTJIEPOOUCTHIE  OTJIOKEHHS  KyOHaMCKOW  CBUTEHI,
BCKPBITHIE ITOMCKOBBIMH CKBa)XHHAMH Ha BOCTOYHOU
okpauHe MyHCKOro cBofoBoro nmogusrtusi [15] B Gac-
ceitne p. Kronenke (puc. 1).
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Puc. 1. 0630pHas kapma patioHa uccaedosarull [15]. I'paruybt
cmpykmyp: 1 - Hadnopsidkosblx, 2 - I nopsidka; 3 — pati-
OH UCCned08aHull; 4 - usyHeHHble paspesvl. Cmpykmy-
put: 1 - AHabapckuli mezaceod, 2 — Onenékckull ceod, 3 -
MyHckull ceod, 4 - CyxaHckasi naduHa

Fig. 1.  Overview map of the study area [15]. Borders of struc-

tures: 1 - supra-order, 2 - I order; 3 - study area; 4 -
studied sections. Structures: 1 - Anabar mega arch,
2 - Olenyok arch, 3 - Mun arch, 4 - Sukhan depression

Jlutonoruyeckoe M3yYeHHE KYOHAMCKUX OTIIOXKE-
HUl 0a3MpPOBAIIOCH HA JIECTAJTBHOM OIMCAHWUHM KEpHA
YeTRIPEX CKB&KHUH, METPOrpaguyeckoro aHaimsa
nudoB (80 o6pa3loB) W JaHHBIX CKaHUPYHOIIEH
ANIEKTPOHHOW MHUKPOCKOIIUH C MIPUMEHEHHEM PEHI'CHO-
CIEKTPaJbHOTO MHKpPO30HAA. JOTONHUTENBHO st
YTOUHEHUSI BEIIECTBEHHOTO COCTaBa M OOCTaHOBOK
CEMMMEHTAIINN YYUTHIBAIUCH PE3yIbTATHl TCOXUMUYC-
CKkuX wucciemoBanuit (75 o0pasmoB): peHTreHodIIyo-
PECLIEHTHOTO aHAIN3a C ONPEIEIICHHEM OCHOBHBIX II0-
POO0OPA3yIOMNX OKUCIIOB, PEHTI€HOCTPYKTYPHOTO
aHaM3a TJIMHUCTOW (Ppakumu, MHKPOIIEMEHTHOTO
aHaJII3a METOOM MacC-CIIEKTPOMETPHUHU C HHAYKTHBHO
cesizanHoil mnasmoit (ICP-MS), amanumsa wmeTomoM
MOKpPOW XHMHUH COIEPXKAHUS CEpbl CyIb(haTHOW U
Cynb(GUIHON, a Takke (HopM jkese3a, BBITIOJTHEHHBIX B
AHAJTUTUYECKOM IeHTpe MHCTUTYTa Fe0JIOTHH U MUHE-
panorun Cubupckoro otaenenus (CO) Poccuiickoit
Axanemun Hayk (PAH). ComepkaHue B mopomax op-
TaHUYECKOTO YIIIepPOoAa ONPENeIsIIoch B Ja00paTopuu
reoxumMud HepTH W Taza HMHcTuTyTa Hedrerazopoit
reosoruu U reodusnku CO PAH.

Pe3y/IbTaThl INTOJIOrHYECKUX M CCIeJOBAaHUH

B paccmarpuBaeMom paifoHe OCaIOYHBIN YEXO CO-
CTOUT U3 BEPXHENPOTEPO30HCKO-KEMOPHIUCKHAX TEPPH-
TeHHO-KapOOHATHBIX OTJIOKEHHH W HECOTJIAacHO Iepe-
KPBIBAIOIINX HX YETBEPTUUHBIX alleBPO-TIECYAHBIX 00-
pa3zoBanwmii. Bo3pacTHO# nuamna3zoH KyOHaMCKOW CBUTHI
OXBaTbIBAET BEPXHIOI0 YaCTh OOTOMCKOTrO sipyca, TOH-
OHCKHUH SIpyC HIDKHETO KeMOpHS U HIDKHIOIO 9acTh aM-
THHCKOTO sipyca cpenHero kemopus [9]. B u3y4yeHHBIX
pa3pe3ax KyOHaMCKasi CBHUTAa COTJIACHO 3ajieraeT Ha
TJIMHUCTBIX M3BECTHSIKAX SMSIKCHUHCKOM CBUTHI M Xa-
paKTepu3yeTcsl BHIACPKAaHHBIMH CTPOCHHUEM M MOIIHO-
cThio okosio 30 M (puc. 2). B eé cocraBe BBIICISAIOTCS
YEThIpe JTUTOJIOTO-CTPAaTUrpapHUECKUX TOPU30HTA [7].

Hwxumid G0opoylaXxCKuii TOPU3OHT, COOTBETCTBY-
OIMHUNA madke [, IMeeT MOITHOCTh OKOJO 8 M M TIpej-
CTaBJICH NepeCiianBaHuEM ‘IépHI)IX TJIMHUCTO-
KPEeMHHUCTHIX W TIMHHACTHIX, HEPABHOMEPHO KapOOHa-
TU3UPOBAHHBIX Topox. HaOmromaeTrcss mocteneHHOE
CHMXXCHUC TJIMHUCTOCTU IMAYKH B PE3YJIbTATC YMCHb-
HIEHUS] MOIIHOCTH TpociioeB apruyuTos ot 0,3—-1,1 m
B ocHoBaHUH pa3zpesa 10 0,01-0,05 m B BepxHeil yactu.
[ TIIMHUCTO-KPEMHUCTBIX MTOPOJL XapaKTEpHa TOHKas
(210 MM) SMH30BHAHO-TOPU3OHTANIBHAS CIOUCTOCTS,
o0ycnoBlieHHas HEPaBHOMEPHBIM paclpellelIeHueM
Kap60HaTHOFO, KPEMHUCTOT'O, TNIMHUCTOI'O U OpraHu-
geckoro BemecTsa (puc. 3, a). ConmepxaHue KpeMmHe-
3éma usmensercs ot 35 10 50 %. [muHucTeid MaTepu-
an B kxommuectBe 20-35 % mpencTaBieH WIUIUTOM.
B cocraBe kapOOHATHOW HpUMeECH, KOIWYIECTBO KOTO-
poii He mpeBbimaer 15 %, NPUCYTCTBYIOT KaJbLUUT U
JonoMuT. KoHILEHTpalusi OpraHMYecKoro yriepona
(Copr.) 0 BceMy pa3pe3y Bbicokas (8—10 %).
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Puc. 2.

CmpoeHue u cocmag KyoHaMcKol caumvl (Ha npume-

pe odHoll u3 ckeadcuH). 1, 2 - uzeecmusiku: 1 — aauHu-
cmble, 2 - ¢ payHucmuyeckum dempumom; 3-5 -
cMewaHHble nopodsl: 3 — KDeMHUCMO-KAPOOHAMHbIE,
4 - 2auUHUCMO-KpEeMHUCMO-KApOOHamHble, 5 — Kap-
60HAMHO-2/IUHUCMO-KpeMHUCcmble; 6-8 - cuauyu-
moul: 6 - 2AUHUCMO-Kap6oHamHble, 7 — KapboHam-
Hble, 8 — ¢ npumecbl0 KApOOHAMHO20 Mamepuana
<5%; 9 - apeusaumsl; 10-13 - npeobaadarowjuti
cocmas nopod 8 pasHulx naukax: 10 - kap6oHam-
Hblll, 11 - KpemHUucmo-kap6oHammwlil, 12 - kpemHu-
cmo-eauHucmolil, 13 - kpemHucmulii

Structure and composition of the Kuonamka
formation (on the example of one of the wells). 1, 2 -
limestones: 1 - argillaceous, 2 - with faunal detritus;
3-5 - mixed rocks: 3 - siliceous-carbonate, 4 -
argillaceous-siliceous-carbonate, 5 - carbonate-clay-
siliceous; 6-8 - silicites: 6 - clay-carbonate, 7 -
carbonate, 8 - with carbonate material <5%; 9 -
mudstones; 10-13 - prevailing composition of rocks
in different members: 10 - calcareous, 11 - siliceous-
calcareous, 12 - siliceous-argillaceous, 13 - siliceous

Fig. 2.

B ocHoBanum ropmsoHTa HaOMIOMAETCS TOBOJIEHO
CYIIECTBEHHAs] TIPUMECh OOJOMKOB KBapIiia, MOJEBBIX
MIIAaTOB M PEKE MYCKOBHTA TMEIMTOBO-aJIEBPUTOBON
Pa3MEpHOCTH, JIOJII KOTOPOU BBEPX IO pa3pe3y MmocTe-
MeHHo cHmxkaercs oT 5 1o 1 %. JlocTtatoyHo mupoko
pasButa nuputusamus (4-5 %). Ilupur npucyrcTByer
B BHUJIC HEPABHOMEPHO PACCESIHHBIX MEJKHX 3epeH U
cTspkeHu# (0T foneid MM 10 2—3 MM), HEPEIKO MUHE-
panm3yeT opraHuveckoe BemiectBo. Cremyer oTMe-
TUTb, YTO B OOH&KCHHSIX (B TOM YHCJIE B JIOJIMHE
p. KronieHke) B OCHOBaHMM TOPU30HTA 3aJleraeT IIacT

ApTIIUIATOB C KOHKpenusiMu ¢ocdopuros [7]. B nzy-
YeHHBIX paspe3ax (ocdaTHbe KOHKpEIMH HE 3a(uK-
CHPOBAaHBI, YTO CBS3aHO, MO-BHIUMOMY, C HETIOTHBIM
BBIHOCOM TIpH OYypEHHH TOHKOCIOHCTBIX JINCTOBATHIX
apruMToB. BBHIY TOro, 4ro OOpOYIaxCKUil ropu-
30HT OTJIIMYAETCS MOBBIMICHHBIMU CONEPKAHUSIMH TIIH-
HHUCTOTO, YTIepoaucToro u (GocdaTHOTO BEmecTBa, OH
IIPUHAT B Ka4ecTBe MapKkupyouiero [7, 16].

Brrmenexxamuii aMpIIaiiCKUl TOPU3OHT XapakTe-
pusyercs Hauboubieil MOHOCTRIO (18—21 M), mpeos-
JTaJaHEM KPEMHHUCTON COCTABJISIONICH U ABYWICHHBIM
ctpoenneM. Hrwxnusst nauka Il cnokena cunumuramu
MIPUMECHI0 KapOOHATHOTO Marepuaga M IIPOCIOSIMU
KPEMHHUCTBIX W3BECTHSAKOB. [lopomsl 4€pHbIC yriepo-
JICTBIE, MHUKPOCKOITHYECKH JMH30BHTHO-
TOPHU30HTANBLHOCIONCTRIE 32 CYET HEPaBHOMEPHOTO
pacrpeneneHus KpeMHHCTOro, KapOOHATHOTO M Opra-
HUYeckoro BeuiectBa (puc. 3, 6, g). Kapbonarnas co-
CTaBJISIIOIIAS] CHUIMIIMTOB U3MeHsAeTcd oT 3—5 10 35 % u
MpeICTaBIeHAa B OCHOBHOM KaJIbIIUTOM, B MEHBIIEH
ctenieHn ponomutoM. Copepxanue Copr. MeHsieTcs OT
2 o 14 %, npeobanaromee 3—5 %. [Ipumech TuHU-
CTOT'0 MaTepHalia He3HaUUTeIbHas, B OCHOBHOM 2—4 %.
B Bepxueli nauke Il riuHUCTON NpUMECH CTAHOBUTCS
6omeie (7-15 %), Bo3pacTaeT poib KapOOHATHON KOM-
MTOHEHTHI ¢ JoMuHHpoBanueM moiomuta (10-40 %) u
HAUMHAIOT Mpeo0JiaaTh CMEIIAHHBIE TJIMHHCTO-
KapOOHATHO-KPEMHHUCTBIE W  TJIMHUCTO-KPEMHHUCTO-
kapOoHaTHBIE TIopoabl (puc. 3, ). Konnentpamus OB
CTaHOBHTCS HIDKE, B LIEIOM 2—3 %, 3a MCKIIOYEHHEM
CAUHUYIHOTO IMPOCIIOS TTTMHHUCTO-KPEMHHUCTOIO U3BECT-
HsAKa B IPUIIOJONIBEHHOM YacTH, rae copepixanne Cop.
nocturaer 17 %. IloBcemecTHO MPUCYTCTBYET HMUPUT
(1-3 %) B BHIE TOHKOM CBHINH, TI00YJIEH U JTMH30BU/I-
HBIX cTspKeHuH (o 0,7 MM), 4acTO MPUYPOUYCHHBIX K
nerputoBomy OB.

Crnenyromuii MalOKyOHAaMCKWUH TOPH3OHT (TMauka
IV), HecmoTpst Ha Manyto momHocTh (0,3—1,7 M), Toxe
paccMaTpuBaeTCsl B KadecTBE MAapKHPYIOIIETo, II0-
CKOJIbKY OTJIMYACTCS WCKIIOYUTEIBHO H3BECTKOBBHIM
COCTaBOM H MPOCIICKUBACTCSA HA BCEH TUIOMIAAMN Pa3BU-
Ths cBUTHI [1, 4, 9]. B u3y4eHHBIX pa3zpe3ax rOpU30HT
MomHocTeio 1,0-1,5 M mpencraBineH cepbIMU TIIUHH-
CTbIMH, Y4aCTKaMU cna6o OKPEMHEHHBIMH M3BCCTHAKA-
MH C TPUMECHIO (hayHUCTHIECKOro aetpura (puc. 3, 0),
3HavyeHus1 Copr. B KOTOpbIX MeHble 1 %.

3aBepiiaer paspes3 nayka V MOUTHOCTHIO 3—4 M, OT-
HOCSIIIAsICS. K MACIaKBIICKOMY TOPH30HTY, CIIOKEHHAS
TEMHO-CEPHIMH 110 4EPHBIX TJIHMHUCTO-KPEMHUCTO-
Kap6OHaTHI:IMI/I TOPU30HTAJIbHO-TOHKOCJIOUCTBIMU I10-
pOJaMu ¢ IPOCITIOSMH YSPHBIX NU3BECTKOBUCTHIX apTHII-
IuTOB. B CMeIIaHHBIX MOpPOIax CIOMCTOCTh 00YCIIOB-
neHa yepenoBanueM cioiikos (0,5-10,0 mm) ¢ mpeo6-
JJalaHUCM TJIMHUCTOr'0, KPEMHUCTOIO0 WJIU Kap6OHaT—
HOro Marepuana (puc. 3, e).
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OcHo8Hble munbvl NOPOd KYOHAMCKOU c8UMbL: a) KPEMHUCMO-2AUHUCMAS €1a60 Kap60HAMU3UpPO8aHHAsl NOpodd C 8bl-
cokum codepcanuem Cope. (7 %) u Hewemkoll Mukpocioucmocmoto (6opoyaaxckuii 2opusoHm); 6, 8) cuauyumsl ¢
dempumom KpeMHuesblx opeanuzmos (C) u 6akmepuaibHo-eodopocaesbimu ocmamkamu (B). [Ipumece kap6oHamHo-
20 mamepuana 1-5 %, codepscanue Cope. 6-8 % (HudxiCHASL nayka amblOAlCKO20 20pu3oHma); 2) 2AuHUCMO-
Kap6oHamHo-KkpeMHucmas nopooda ¢ cooepcaruem Copa. 5 %, nocaotiHoll KoHYyenmpayuell kapboHamHo20 mMamepu-
aaa, 6akmepuanbHo-8000pOCAE8bIM U BayHUCMUYECKUM 0empumom (8epXHsisi Nauka ambvloatickozo 20pu3oHma);
0) u3BeCMHsK MUKDPOKPUCMAAAUYECKULl ¢ pedKO pacCesiHHbIM CKeJAeMHbIM 0empumom (Masa0KyoHAMCKULl 20pu3oHm);
e) e/IUHUCMO-KpeMHUCMO-Kap6oHamHasi nopodd ¢ MUKpOAUH308UJHOL c/10ucmocmuio 3a cuem o6ocobaeHuli kap6o-
HAMHO20 Mamepuanad 8 2AUHUCMO-KpeMHucmoil mampuye, o6ozaujeHHoli OB (Copa. 3 %, macnakbwliickuli 2opuzoHm)

The main types of rocks of the Kuonamka Formation: a) siliceous-argillaceous low carbonatized rock with a high
content Corg. (7%) and illegible microlayering (Boroulakh horizon); b, c) silicites with detritus of silicic organisms (C)
and bacterial-algal remnants (C). Admixture of carbonate material 1-5%, Corg. content 6-8% (lower member of the
Amydai horizon); d) argillaceous-carbonate-siliceous rock with Corg. content 5%, layered concentration of carbonate
material, bacterial-algal and faunal detritus (upper member of the Amydai horizon), e) microcrystalline limestone with
sparsely scattered skeletal detritus (Malokuonam horizon); f) argillaceous-siliceous-carbonate rock with
microlenticular lamination caused segregation of carbonate material in a argillaceous-siliceous matrix enriched in

Puc. 3.

Fig. 3.

organic matter (Corg. 3%, Maspakiy horizon)

Conepxkanne KpeMHe3EMa W3MEHSIETCS B IIpeeiax
20-35 %, xanemura 20-45 %, momomuta 15-20 %, a
IJIMHACTOTO Martepuana oT 7 no 25 %. OB mpucyt-
cTtByeT B KkosnuyectBe 2-3 %, peaxo 4 %. Iupur
(<4 %) BcTpeuaeTcs B BHJEC XAOTHYHO PACCESHHBIX
3epeH u Menkux ckomieHnit (0,1-0,5 Mm), npeumyte-
cTBEHHO B acconuanuu ¢ OB.

[TepexprIBaroTCSl  YTIIEPOIUCTHIE OTIOXKEHHUS KY-
OHAMCKOW CBUTHI CBETJIO-CEPHIMH M TIECTPOIBETHBIMHU
TJIMHUCTBIMHM M3BECTHSAKAMHU C OCTaTKaMHU Pa3HOO0Opa3-
HOM (hayHbl oyieHEkckoit cBuThl. Comeprkanne OB B
HUX pe3ko najgaet 10 0,5 % u Huxe.

AHam3 CTpOEHHS W COCTaBa KYOHaMCKOW CBUTHI
MOKa3all, YTO B HEH MPHUCYTCTBYET TPU OCHOBHBIX IIO-
POI00OPa3yIOINUX KOMIIOHEHTBI: TJIMHHUCTAs, KPEMHHU-
cTas U KapOOHaTHasi, COOTHOIICHHS MEXTy KOTOPBIMHU
B K&)XJIOM TOPH30HTE pa3inuHbl. B HWKHEM Oopoyiax-
CKOM TOPH30HTE MpeodIiajiacT MIMHUCTBIN MaTepual, B
aMBIJITAiCKOM TOPH30HTE JOMUHUPYET KpPEMHHCTas
COCTABJISIIONIAs, BEPXHUE MaJIOKYOHAMCKHI W Macra-
KBINCKHM TOPU30HTHI OTIMYAIOTCS BBHICOKHM COJIEpKa-
HUEM KapOOHATHOTO BEIIECTBA.

Cpenn TIIMHHUCTBIX MHHEPAJIOB apTH/UTUTOB M CMe-
IIaHHBIX MOPOJ] MO JaHHBIM PEHTT€HOBCKOTO aHAJIN3a
Hanbosee pacpoCTpaHeHbl WIUIUT, CMEKTHT M CMeEIIa-
HOCJIOWHBIE ~ 00pa3oBaHMsA pAfa  WUINT—CMEKTHT.
B MeHbIIEM KOJIMYECTBE MPUCYTCTBYET XJIOPUT, NpPH-
YeM B OCHOBHOM OH KOHIICHTpHUpYeTCs B Oopoyiax-
CKOM ropu3oHTe. [Ipeobnamanne cMEKTHTa W WLTHTA
IPH  OTCYTCTBUM KAOJNHMHHUTA YKa3blBaeT Ha Cylle-
CTBCHHYIO YAAJICHHOCTh HCTOYHHMKa cHoca. OO0 3ToM
K€ CBHACTENBCTBYET HE3HAUMTENBHOE COAEpKaHHe
TEPPUTEHHBIX OOJIOMKOB HCKJIIOUMTENBEHO aJeBPUTO-
BOI1 pa3MEpHOCTH.

B xapOonaTHOH 9acTn 3a()MKCHPOBAHO JBa MHHE-
pajia: KaJblUT ¥ JOJIOMMUT, IPEUMYIIECTBEHHO TOHKO-
MUKPOKPHCTAJUTMYECKHE, B OOJBIIMHCTBE CIydacB
MIPUCYTCTBYIOIIHE COBMeCTHO. MHorma BcTpedaercs
SICHOKPUCTAUIMYECKUH  KAJIBIHUT,  BBITOJHAIOMINIA
OCTaTKM CKEJETHOH (payHBI, COCTaB KOTOpOH H3-3a
O4YeHb MEJKHX pasmepoB (<0,2 MM) ompenenuTh 3a-
TpyaHutenbHo (puc. 4, a). Cyns nmo He3HauYUTEeIbHOU
npuMecHd (ayHHCTHYECKOTO JIeTPUTA, HAKOIUICHHE
KapOOHATHOTO BeIlecTBa B OOJBIICH CTEeHH ObLIO
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CBSI32HO C IPUBHOCOM TOHKO3EPHHUCTOTO MaTepuaa 13
JIOCTATOYHO YAAJCHHBIX MEIKOBOJHBIX O0NacTel, yeM
C OTMHpaHHEM IUTAHKTOHHBIX OPTaHM3MOB. TOJBKO B
MaJIOKyOHaMCKOe BpeMs HaOJrogaeTcs HEeKOTopoe
YBEIUUCHHUE COACPIKAHUS CKEJICTHBIX OCTaTKOB.
Kpemuesém npecTaBieH TOHKO3EPHUCTBIM arpera-
TOM B BHIE CMECH TOHKOKPHCTAIUTMYECKOTO KBapIia 1
XaJIe/[oHa ¢ Xa0TUYHO PACCESTHHBIMU OCTATKAMU CITH-
Kyll KpEMHEBBHIX T'yOOK, IEHTPAIBHBIC YaCTH KOTOPBIX
Hepeako BoIMonHeHbl uépabpiM OB, pexe paanonspus-
Mmu (puc. 4, 6). Hepenxo HaOmomaeTcsi mepekprcTai-
nu3anus c(epoIUTOBO-BOJIOKHHUCTHIX arperaToB, cia-
raommx (QayHUCTHICCKHE OCTATKH, B TOHKOKPHCTAJ-
JIUYECKHE, YTO CBUACTEIHCTBYET O MPEUMYIICCTBECHHO
OMOTreHHOM XapaKTepe KPEMHHUCTON CeIMMEHTAIIHH.
KpoMe OCHOBHBIX KOMIIOHEHTOB, WHOTZAa B Kade-
cTBe moponoobpasyromero Beictynaer OB, mopdoro-
rus 1 (HopMa HAXOXKACHHUS KOTOPOTo pasiudHbl. Mc-
cienoBanne OB B mpo3pauHpIx numudax momx nosapH-
3alHOHHBIM MHKPOCKOIIOM M METOIIOM CKaHHPYIOIIeH
9JIEKTPOHHOM MHKPOCKOIIMHU TOKA3aJI0, YTO OHO MPH-
CYTCTBYET B JIBYX (hopMax: 1) B BHJIE TOHKOIIEPETEPTO-
ro gerpura (pasmep dactui MeHbie 0,05 MM), HepaB-
HOMEPHO PacCestHHOTO H/WIIM 00pa3yrollero IMocioi-
HbIe CKOIUTeHUus (puc. 4, 6); 2) B BUIe aMOp(HOTO Be-

500pm
Puc. 4.

[IECTBA, OKPANICHHOTO B IMPOXO/ISAIIEM CBETE B Pa3HbIC
OTTCHKH KPAacHOTO, )EJITOro M Oyporo IBeTa, BHIIOJ-
HSIOIIETO  IOCIOHHO  OpPHEHTHUPOBAHHBIE  CHIIBHO
yIomeHHble  JUH304YKK  (mmpuHod 0,01-0,15 mmM,
muaoi ot 0,05 1o 1-2 Mm) (puc. 4, 2).

JHerputoBoe OB mpencraBieHO B OCHOBHOM (ppar-
MEHTaMH ITMAaHOOAKTEPHANIGHOTO IUIAHKTOHA. CTereHb
npeoOpa3oBaHusl OPraHUYECKUX OCTATKOB PA3NIMYHA: OT
XOpOIIIO COXPAHWBIINXCS HUTEBHIOHBIX M MAJIOYKOBHI-
HBIX (hOpM, MPUCYIIUX IMAHOOAKTEPHSM, B COCTaBE KO-
TOPBIX, COTJIACHO JIAHHBIM PEHTTCHOCHEKTPATBHOTO MHK-
PO30HIIOBOTO aHAIN3a, IIOMUMO YIJIEPOIa MPUCYTCTBYIOT
takue ’meMenTsl, kKak O, P, Cl, S, Si, Al, K, Na, Ca, Mg,
Fe, V (puc. 5, a), 10 yrineduUUIUPOBaHHBIX OCTATKOB
HESICHOTO TeHe3uca 0e3 3IeMeHTOB-TIpuMeceit (puc. 5, 6).
JlunzoBuaHBIE BBIACIEHHS OeccTpykTypHOro OB, moxo-
JKET0 HAa KOJUIOAJIBICHUT C HE3HAYUTEIIBHOM IMPUMECHIO
MHKPO3JIEMEHTOB (PHUC. 5, ), BCTPEUAIOTCS PEXKE U TIPS
CTaBJITIOT COOOM Pa3NIOKMBIIHECS IO aMOPHHOTO COCTO-
SIHMSL OCTaTKHM BOJOPOCIEH HesCHOW cucrtemaruku. Ka-
KUX-TTHOO 3aKOHOMEPHOCTEH B PACIpPEICIICHHN pPa3JIid-
HBIX (popm OB He BBISBIICHO, HEPEIKO OHU MPHCYTCTBY-
IOT BMECTE, YTO TIONTBEP)KIACT JAaHHBIC TEOXUMHIIECKUX
HCCIIEIOBAHUI 0 CMEIIaHHOM BOJIOPOCTIEBO-
OakTepHaAITLHOM OHOIICHO3e KyOHaMcKoro OacceiiHa [17].

50um

Ilopodoobpasyrowue komnoHeHmol (a, 6 - gomo wugos 8 napasiensbHuIX HUKOASX; 8, 2 — homo 06pasyos 8 oopamHo-

paccesiHHbIx 31ekmpoHax — OP3J): a) sicHokpucmaaauveckutl kaasyum cadeaem @ayHucmu4eckue 0Cmamku OKpyaasix popm,
06pasyouux NOCAOUHO-IUH308UOHbIe CKONJIEHUSl 8 Ya/aepoducmo-KpeMHUCMOo-2/AUHUCMOLl Mampuye; 6) MHO204UC/AeHHble
oCcmamku KpeMmHUuesblx CnUKy/a U pakosuH (6es0e) 8 cuiuyume, ob6ozaweHHbvim OB; 8) moHkonepemepmulii 8odopoc-
/1e80-6akmepuasbHblil dempum (4épHoe) Xaomu4Ho pacnpedeseH 8 2AUHUCMO-KPeMHUCMO-KapOOHAMHOU Mmampuye;
2) nocsoliHo-1uH308UdHOe pacnpedeneHue amopg@Hozo OB (uépHoe) 8 kKapboHaAMHOM cuauyume

Fig. 4.

Rock-forming components (a, b - photo of thin sections in plain light; ¢, d - photo of samples in back-scattered electrons -

BSE): a) clear-crystalline calcite composes faunal remnants of rounded forms, forming layered lenticular accumulations in
a carbonaceous-siliceous-argillaceous matrix; b) numerous remnants of siliceous spicules and shells (white) in silicite
enriched in organic matter; c) finely ground algal-bacterial detritus (black) randomly distributed in a argillaceous-
siliceous-carbonate matrix; d) layered lenticular distribution of amorphous organic matter (black) in carbonate silicite
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Puc. 5. Opzanuueckoe sewjecmgo (cHumku 8 OP3J ¢ pe3zysbmamamu peHmzeHOCneKmpa/ibHo20 MUKPOAHA/IU3A): d) XOpowo

coxpaHuswulicss ¢pazmeHm YuaHo6aKmMepuaabHO20 NAAHKMOHA HUmMesudHol ¢opmbl; 6) yesepuyuposaHHbIll

oCcmamok, 8 cocmase Komopoz2o omcymcmeyrom 3/1eMeHmbsl-npumecu, 6) JIUH308UOJHOE 8bl0esieHUe KoJ/l/s10a/s1beeHuma,

2) moHkonepemepmblll YyuaHobakmepuaabHblll dempum 8 accoyuayuu ¢ GpamboudanbHbIM NUPUMOM
Fig. 5.

Organic matter (images in the BSE with the results of X-ray spectral microanalysis): a) well-preserved filiform
fragment of cyanobacterial plankton; b) carbonized remnant without admixtury elements; c) lenticular segregation of
colloalgenite; d) finely ground cyanobacterial detritus in association with framboidal pyrite
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Pe3ybTaThl reOXMMHUYECKUX UCCIEJ0BaHUI

JUis  yTOuHEeHWs] MHHEpPaJIOrHYecKOro COCTaBa H
YCIIOBUH CEIUMEHTAllMd KyOHaMCKOW CBUTHI MCHOJb-
30BaNIMCh meTpoxumuueckne moxynu [18]. Ha puc. 6
MIPUBENICHBI CBOIHBIC JHATPAMMBI IETPOXHUMUYCCKHX
MoOAyJiel, Ha KOTOPbIX BUAHBI BapHallUd B XUMHUYE-
CKOM COCTaBe IMOpPOJI pa3IHYHBIX Mavek. KapOoHaTHbBIE
nopoasl S1.9. FOmoBuu BbIIENSET B OTIEHBHBIA THUI
KapOOHATOJIUTOB, OJJHAKO C IMTOMOIIBIO THIPOIH3ATHO-
r0 MOZAYJSA MOXHO OIEHHTh COCTaB CHJIMKATHOW IMpH-
MECH B 3TUX MOPOJIaX.
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Puc. 6. IlonosceHue uzypamueHblXx movek cocmasos no-
pod KyoHamckoll ceumbl Ha C800HOL MOJY/aAbHOU
duazpamme [18]
Fig. 6. Position of the figurative points of the rock

compositions of the Kuonamka Formation on the
summary modular diagram [18]

CornacHO 3Ha4Y€HUSIM TUAPOJIU3ATHOIO MOIYIS —
I'M (TiOx+Al,03+Fe,03+Mn0)/SiO,)  kyonamckas
CBUTa Ha TEPPUTOPUM HCCIENOBAHMS CIIOKEHA IJIaB-
HbIM 00pa3om cunutamu (I'M menee 0,30), HO pacripe-
JIeJIEHHE MX TUIIOB IO Pa3pe3y HEPaBHOMEPHOE.
B HmwxkHEM OOpOYyIaxCKOM M BEpXHEM MAacCHaKBIHCKOM
TOPU30HTaX JOMHHHPYIOT HOPMO- U MHUOCHWINTBI, YTO
CBA3aHO C HECKOJBKO IIOBBIIIEHHOM INIMHUCTOCTBIO
3THX OTJIOKeHHH. Hambombmiee conepaHue TIHHH-
CTOro Marepuaia HabmoaeTcss B o0pasnax u3 Mojoml-
Bbl OOXaHCKOrO ¥ KPOBJIM MACHAaKbICKOrO TOPU30HTA,
KOTOpBlE OTHOCATCA K cuaumuram (I'M=0,3-0,55).
B HmxHel vacTu amplnaiickoro ropu3onTa (mauka II)
npeobnanatoT rurnep- U cynepcwintel (I'M He Oonee
0,2), 9TO OTpaXkaeT MOBHIMICHHYIO KPEMHUCTOCTh ITOM
4yacTH pa3pe3a. B BepxHel yacTu aMblIaliCKOro ropu-
3oHTa (mauka III) HaOmromaercst mepecianBaHuMe BCEX

TUIIOB CHWJIUTOB MpU NpeoOiaJaHuu Cylep- U HOPMO-
CUJIUTOB.

Bmecre ¢ I'M st pazpeneHust TIMHO3EMHUCTBIX U
JKENE3UCTBIX KOMIIOHEHTOB TPUMEHSETCS JKEeNe3HBIN
moayib — KM (Fe,O3+FeO+MnO/TiO,+Al03). Co-
rmacHo mokasatensM JKM B O0opoylaxCKOM M Macra-
KBICKOM TOPH30HTax C 0ojee BBHICOKHM COACPKaHHEM
TJIMHUCTOTO W KapOOHATHOTO Marepuajia JOMHHUPYIOT
HOPMAaJIbHO KEJIe3UCThIE CHIINTHL. B ambpiaalickoM ropu-
30HTE HAOIIOAACTCs IepecianBaHie HOPMO-, TUIIEp- U
CyINepiKeJIe3UCThIX TOpOJl, MPHYEM IepBbIe J1Ba THIIA
MIPUCYTCTBYIOT MPUMEPHO B PABHBIX KOJHMYECTBAX, a
00BEM CIJIMTOB C TIOBBIICHHBIM JKM 3aMeTHO MEHbIIIE.

[To 3HaueHHsIM MOJYJIsl HOPMUPOBAHHOMU IIEJIOYHO-
ctu HKM (Na,O+K;,0)/Al,03) mopoasl KyoHaMCKOM
CBUTHI HOpManbHO Imenouneie (HKM=0,2-0,4), npu-
MeCh TOJICBBIX INMATOB B HUX HE3HAYUTENIbHA, YTO
MOATBEPXKAAETCA pe3ylbTaTaMu MeTporpaduyeckoro
aHanmm3a. Ha MOIOyNBHBIX auWarpaMMmax OTMEYaeTcs
TpeHa Ha No3uTHBHYIO Koppemsuuio [M-HKM, gto
oTpaxaeT Bo3pactanue ponu [l ¢ yBennueHuem
TIIMHACTOCTH TopoA. TpeHn Ha HeTaTHBHYIO KOppews-
muto JKM-HKM yka3biBaeT Ha 0oJiee BEICOKYIO JKeje-
3UCTOCTh KPEMHHUCTBIX U KapOOHATHO-KPEMHHUCTHIX
TIOPOI.

TuranoBsiii Moxyas — TM (TiO,/Al,03) 06BI4YHO
WCTIONB3YIOT IS ONpeesieHHs TPOUCXOXKICHUS 0Ca-
Ka. B M3ydeHHBIX pa3pe3ax aOCOJIOTHO BCE MOPOIBI
XapaKTepU3yIOTCS CTaOMIBHO HU3KUMH 3HAYCHUSIMU
T™M (B cpennem 0,05-0,06), uTo XapakTepHO AJS CH-
JIMOUTOB, a TaKXE CBUIACTCIILCTBYCT 06 OTCYTCTBUU
TPUMECU OCHOBHOW BYJKaHOKIACTHKU [19] m moxer
CIIY’)KATh WHIMKATOPOM TJIIyOOKOBOJHBIX OOCTaHOBOK
[20].

AsroMOKpeMHHEBBI MOayas — AM (Al,O3/SiOy)
M0 XUMHUYECKOMY CMBICTY TyONUpyeT TUAPOIH3aTHBIN
MOJIlyllb, HO B OoJiee TpyOOM BHJE OTpakaeT TJIMHU-
CTOCTh OOJIOMOYHBIX IMOpOJ. 3HaueHUsI AM NpakTHye-
CKH BO BCeX 00pa3lax ambIIaliCKOrO TOPH30HTa HU3-
kue (ot 0,01 mo 0,1), 9To yKa3pIBaeT Ha WX TMOBBIIICH-
HYI0O KPEMHHCTOCTh, @ B MAacCIaKbIiicCkoM U Oopoymax-
CKOM TOPH30HTAaX HEPENKO OTMEYAIOTCsS 00pas3mbl C
6oinee BbIcOKMMHM 3HaueHHsMU oT 0,11 go 0,24, coot-
BETCTBYIOIINEC HOPMOTJIMHO3EMUCTBIM IOPOJaM.

Demuyeckuii Moayis @M (FeyOsz06,+MgO/SiO,)
MOJIE3eH JUIsl PAclo3HABaHUS BYJIKaHOKJIACTUYECKON
npumMecu. B oOpasnax, cogepikanux J0JIOMHUT B TIOPO-
JI000pa3yIoIMX KOIHYECTBAX, €r0 MPUMEHEHHE Orpa-
HUYEHO, II03TOMY OHM HE€ paccMaTpuBajuch. B
OCTaJIbHBIX MOPOJAAaX KyoHaMCKoW cBUThI OM u3MeHsI-
etcst ot 0,01 mo 0,15, 4To MO3BONSIET KIACCH(PHUIIUPO-
BAaTh UX KaK THIT0- H HOPMO(PEMUUECKUE CIITUTEL.

Huarpamma ®M—-HKM (puc. 7) ucnonszyercs Ais
YCTaHOBJICHHUSI COCTaBa TJIMHUCTOTO BemlecTBa. Ha el
BHIHO, 9TO (PUTYpaTHBHBIC TOYKH COCTaBOB IIOPOI B
OOJIBIIMHCTBE COCPEeNOTOUYCHHI B noysix IV u V, oTBe-
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yasi npeoOiaJaHUI0 TIMHHCTOTO BEIIECTBA XJIOPHT-
wmToBoro cocrasa (IV) u cMmemaHOCIONHBIX MHUHE-
paoB (V), 3a HCKIIIOYCHHEM HECKOJBKHX 00pa3IioB
00XaHCKOT0 TOPU30HTA, B TJIMHUCTOM BELIECTBE KOTO-
pPBIX TIOMHUMO THIPOCIIONBI €CTh TOHKOIMCIEPCHAS
npuMech moyieBbIXx mmatoB (VI). DTOT BBIBOJ MOJHO-
CTBIO COBIAJACT ¢ MeTporpadhuIecKUMH HAOIIOACHHUS-
MU U JTaHHBIMH PEHTTEHOCTPYKTYPHBIX UCCIICIOBAHUI.

oM
1,0

0,1

| @V |
0,3

0,01 I l
0,0 0,1 0,2

Puc. 7. ModyavHasi duazpamma PM-HKM [18]. [loas eau-
Hucmulx nopod: I - ¢ npeo6sadaHuem KaoauHuma,
Il - ¢ npeobaadanuem cmekmuma ¢ NpuUMecbio Kao-
AUHUMA u 2udpocardsl, Il - ¢ npeobradaHuem x10-
puma c¢ npumecvio xcesnezucmoix 2udpocaiod, 1V -
xaopum-eudpocarwducmozo cocmasa, V - xaopum-
cmekmum-zudpocaoducmozo cocmasa, VI - 2ud-
pocaoducmozo cocmasa ¢ MOHKOU npumecsio no-
J1e8bIX WNAMO8

FM-SPM module diagramm [18]. The fields of clay
rocks: I - with a predominance of kaolinite, Il - with
a predominance of smectite with an admixture of
kaolinite and hydromica, Il - with a predominance
of chlorite with an admixture of ferruginous
hydromicas, 1V - chlorite-hydromica composition, V
- chlorite-smectite-hydromica composition, VI -
hydromica composition with a fine admixture of
feldspars

Fig. 7.

AHanM3 MHKPOdJIEMEHTHOTO cOCTaBa (TabiuIa)
MOKa3ajl, YTO KyOHAMCKOW CBUTE CBOWCTBEHHBI MOBEI-
IICHHBIC CONICPXKAHUS BaHAAWs, HUKEIS U MOJIUOJCHA,
YTO XapaKTEPHO IS YSPHOCIIAHIIEBBIX TOJII IO BCEMY
mupy [21]. IIpu sToM HabmomaeTcss HEpaBHOMEPHOE
pacrpezeneHue ux 1o paspesy Ha (oHe oOIIero TpeH-
a HAa YMCHBIICHHE BBEPX. B IEIOM MOBBINICHHBIC
KOHIICHTPAIIMK 3THUX JJIEMEHTOB HAOJIOMAIOTCS B I10-
ponax, oboramenusix OB, mpu 3ToM Hambomee yrie-
POIUCTBIN OOpoyIaxcKuii ropu3oHT (mauka I) oTinya-
€TCs aHOMAJIbHO BBICOKUMHU KojmuecTBamu. Comeprka-

Hus Cu B OCHOBHOM YacTH pa3pe3a MOHW)KEHHEIC, 3a
HCKITIOUCHHEM OOpOYIIaXCKOTO TOPH30HTA, TJIC OHU
HEMHOTO BBIIIIE KJIAPKOBEIX. KOHIIeHTpanus MapraHiia B
pa3pe3e 3HAUUTENFHO HUKE KJApKa, 33 UCKIFOUCHHUEM
penkux o00pasioB, TAe KapOOHATHAs COCTABILIOLIAS
3aHuMaet oostee 40 %. TeHIeHIUS Ha yBeTUUeHHE KOH-
LEHTpail M0 Mepe BO3pacTaHHsA KapOOHATHOCTH Xa-
paKkTepHa W UL CTPOHIWS, 3HAYCHHS KOTOPOTO YacTo
BEIIIEC KIApKOBBIX. Pacripenenenne Gapus HepaBHOMEp-
Hoe. B 00OpoymaxckoMm TOpH30HTE €ro CoAepKaHue 3a-
METHO TPEBHIACT KJIAPKOBBIC 3HAYCHUS], B OCTAITHHBIX
ropu3oHTax Ba B OCHOBHOM HIKE KIIapKa, JIUIIE B He-
CKOJIbKUX 00pasiiax HaOIF0JatoTCs KIIApKOBBIE M Ooee
BBICOKHE Konu4decTBa. KOHIEHTpanuu ypaHa B OOJb-
IIMHCTBE CJIy4aeB BbIIEe KIApKoBbIX (13 +2 1/ wim
0,0013 +0,0002 %), mpu 3TOM HaOMIOAETCS XOpOIIas
koppensiusa mexay U u Copr. (puc. 8, a). Conepxanus
PEIKO3EMETBHBIX IEMEHTOB B U3YYCHHBIX OTI0KCHHIX
HIDKE KIIAPKOBBIX, YTO OOYCIIOBJIEHO HE3HAYHUTEIHHBIM
KOJIMYECTBOM TEPPUTCHHON ITPUMECH.

Ta6auya. MukpossemeHmMHbIU cocmas nopod KyoHaAMCKoU
ceumul
Table. Microelement composition of the rocks of the
Kuonamka Formation
S7eMEHTH CozepxxaHue, r/t/Content, g/t
Elements [Tauka/Member Knapk
1 11 111 1\% \% Clark
482 - 2971| 45-685 | 65-653 60 - 255
v 1581 197 232 12 145 250
. 66-213 | 18-160| 17-196 21-79
Ni 157 41 56 107 743 68
61-276 8-169 22 -68 19-70
Mo 122 35 32 ! 33 20
40-111 8-47 16 -53 16 -51
Cu 94 23 28 19175 70
124 -279 | 27-292 | 40-471 118 - 558
Mn 193 68 179 |*°8| o | 400
668 — 954 (228 - 725|301 - 1079 407 - 666
Ba 762 473 565 |52°| 556 | 000
Sr 207 -446 | 83-736 | 91-787 477 - 797
310 291 291 396 519 190
U 23 -46 6-67 6-127 1 8-23 13
35 16 13 13

Ipumeyanue: yucaumeab — MUHUMA/IbHOE U MAKCUMA/AbHOE
3Ha4eHusl, 3HameHamesb — cpedHee 3HaYeHuUe.

Note: the numerator is the minimum and maximum values,
the denominator is the mean value.

J1st  peKOHCTPYKIIMU OKHCIUTENbHO-BOCCTAHOBHU-
TENBHBIX OOCTAHOBOK HCITOJIB30BANICA DS Kiacchye-
CKHUX IOKa3areneld. B nepByro ouepelb, CTENEHb IUPU-
tr3anuu xenesa — CII [22], cormacHO 3HAYCHUSAM KO-
TOpOH BO BpeMs (POPMHPOBAaHHS KYOHAMCKON CBUTBI
TFOCIIOZICTBOBAJIM  BOCCTAHOBHUTEJIBHEIE OOCTAaHOBKH.
Cpennue Bennuunbl CII B aMbInalickoM TOPU30HTE —
0,7, a B 00pOyIaXCKOM M MacHaKbIHCKOM FOPU30HTAX —
0,8, 9TO TOBOPUT 00 YCIOBHSIX OJU3KHX K 3BKCHHCKO-
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My THIIy W TOATBEPXIAeTcs HU3KUM COJepiKaHHeM
okcuna Mapranmna <0,03 %.

Xopomio coraacyercss ¢ JaHHBIMH, MOTyYeHHBIMH
npu aHamuse CI1, Takoit okasarens peoKkc-00CTaHOBOK,
Kak oTHolIeHHe Cop. M CYNbOUIHOM cepbl [23], KOTOPBIH
m3mensiercst ot 0,7 1o 12,6 (B cpenHeM S5) mpu cpeHEM
MenuaHHOM 3HadeHnu 4,4. CyliecTBOBaHHE 00CTAaHOBOK
ONMM3KKMX K 3BKCHHHBIM IOATBEpKIAeTCs TeM (hakToMm,
9T0 JMHUA perpecur Cypr. B S HAUMHAETCA HE C HyJIA, IPH
9TOM MPOCIICKUBACTCS JOBOJIBHO TECHAS! CBS3b OPraHU-
YECKOro yriiepoja Hu cepsl CyabdumHoit (puc. 8, 6).
K oMy >ke aHanmm3 moporn Imoj 3JIEKTPOHHBIM CKaHHPY-
IOIIAM MHKPOCKOIIOM IIOKa3al IMPOKOE Pa3BUTHE IIO
OpraHNYeCKOMY BElIeCTBY (ppamMOONIaIbHOIO ITHPHTA
(puc. 5, 2), oOpazoBaHHE KOTOPOTrO, IO MHEHHUIO MHOTHX
uccrenoBarene, OOYCIOBICHO NESTEIFHOCTBIO CYIIb-
Gatpenyrmpyronmx OakTepuil B BOCCTaHOBHTEIIBHBIX
YCIIOBHSIX, CYILECTBOBABIIMX B HA/UIOHHBIX BOJIAaX M B
BEPXHEM CII0€ OCaaKoB [24, 25 u ap.].

U, %
0,014 [—
0,012 f—
0,010 f—
0,008 [—
0,006
0,004

0,002

3.5
3,0
25
2,0
1,5
1,0

o e
“ﬁﬁe’i L A [ S S

0 2 6 8 10 12 14 16 18
Copr.,%
Puc. 8. B3aumocgsizb codepicaHusi op2aHuveckozo ya/epo-
da u ypaHa (a) u cepot (6)
Fig. 8. Relationship between the content of organic carbon

and uranium (a) and sulfur (b)

Eme ogHuMM JoKa3aTesbCTBOM OECKHCIOPOAHBIX
YCIIOBUH CEANMEHTAINHN SBIISIOTCS BBICOKHE 3HAYECHUS
oTHoweHns: Mo/Mn, NOCKOJBKY MOJHONEH aKTHBHO
OocaxkaaeTcss B OOCTaHOBKaxX CEpPOBOAOPOIHOTO 3apa-
KEHHs, a MapraHell B JJaHHOW CHUTyallUW HaXOIWTCS B
pactBopeHHOM (Gopme [26]. B GonpmmHCTBE 00pa3os
KyOHaMCKoil cBUTHI BenmuuHa Mo/Mn 6onee 0,09 npu
cpenneM 3Hauenuu 0,5. B Gopoynmaxckom ropmsoHTe

OHa HamOoIiee BHICOKAS M U3MECHSETCS B TUAIA30HE OT
0,7 mo 2. Camsblii Hu3KHI mokasareiab Mo/Mn=0,02
3a(hUKCHPOBAH B MAJIOKYOHAMCKOM TOopu3oHTe. Tem He
MEHEE OH TOXKE XapaKTepPH3yeT aHOKCHUIHBIC YCIIOBHS,
XOTh M OJIN30K K TPAHHIIEC MEPeXxo/ia K CyOOKCHUIHBIM.
Kpome Toro, cymecTBoBaHHE BOCCTaHOBUTEIHHBIX
00CTaHOBOK ITOATBEP)KIAECT TaKOW IIOKa3aTenb, Kak
cozepxxanne ayrureHHoro ypaHa (U,yy), ocaxneHne
KOTOPOTO W3 MOPCKOM BOIBI IPOUCXOMUT B OECKUCIIO-
ponHbIx ycnoBusx [27-29]. Hona U,y B oOuem co-
nepxanun ypaHa (Uygsy ), HaAXOIAIIEToCsd B MOPOJAx,
commacHo  [28], ompenmensiercs 1o ¢dopmye
Uayr=Uoem—Th/3. Tlo mammbmM [28, 29] 3HadeHHs
10<U,y; <15 yxa3pIBaloT Ha GECKUCIOPOJHYIO Cpefy, a
Uayr>15 XapakTepu3ylOT 3BKCHHHBIE yCIIOBUA. B Ky-
OHAMCKOH CBHTE JOJIS ayTHTCHHOTO YpaHa U3MEHSICTCS
or 10 mo 66, mpudeM HauOoJee BBICOKHE 3HAUCHUS
(>15) wnabmiomarorcss B OOpOYIAaXCKOM TOPU3OHTE M
HIDKHEHN IaYKe aMBIJAaiCKOTO TOPU30HTA.

[IpucyrcTBHe B 0caakax SKCTAIIMOHHBIX KOMIIO-
HEHTOB yCTaHaBlMBaeTcs mo moaymo Fe+Mn/Ti [30],
3HAYEHMsI KOTOPOTO JOJDKHO OBbITh >25. Bo Beex m3y-
YEHHBIX MAYKaX 3TOT MOAYJb U3MEHsSeTcs OT 7 70 24,
npudeM 3HaueHus Oosee 20 GUKCUPYIOTCS B €IUHUY-
HBIX CJIydasx, a CpeJHe 3HaYeHHsI cocTaBisaoT 10-12.
[onTBep:kaeHNEM MPAKTUIECKH IIOJHOTO OTCYTCTBHUS
MOJTBOJTHOM 3KCTAJIITUBHOW NESITEIBHOCTH SIBIISCTCS U
moaynb boctpéma — Al/Al+Fe+Mn [31], Bennunna
KoTOporo moscemecTHO >0,4 (B cpexnem 0,6), mpu TOM
YTO BJIMSHHUE SKCTAIATHBHOTO KOMIIOHEHTA OIpPEICIIsi-
ercs 3Hauenusmu <0,4.

WNHankaTopoM IajaeocolieHOCTH SIBISIETCSI COOTHO-
meHne B mopoae Sr/Ba, 3HaueHHE KOTOPOTO B 0OIB-
IIMHCTBE OOpa3I0B KYyOHAMCKOW CBMTBHI PaBHO MU
qyTh OoJiee 1, 4TO COOTBETCTBYET OOCTAHOBKAM HOP-
MaJIbHOW MOPCKO# coneroctH [32, 33].

3aK/ro4yeHue
AHaM3 JIMTOJIOrO-TEOXUMHUYECKUX XapaKTEPUCTUK

BBICOKOYTJICPOJIUCTBIX OTJIOXKEHUH KemOpus B Oac-

ceiine p. Kronenke mokasait:

1. Kyonamckasi cBuTa B M3y4eHHBIX pa3pesax obnana-
€T BBIJICPKAHHBIM CTPOCHHEM, B KOTOPOM YETKO
IIPOCIIEKUBALOTCA YyeThbIpe JIUTOJIOTO-
cTparurpaduueckux ropusoHta. CocTaB OTIOXKe-
HUIl NPEUMYIIECTBEHHO CMEIIAHHBIA U OIpenelis-
eTCsl BapualusiMH TPEX OCHOBHBIX MUHEPATBHBIX
TPYI: TIHHUCTOW, KapOOHATHOW W KPEMHHCTOH.
Kpome Toro, B KauecTBe mOpOA000PA3YIOLIETO
Y4acTBYET OpPraHMYECKOE BEILLIECTBO, COJEpIKaHHE
KOTOpOro muaMeHsiercst ot 2 1o 17 %, npu cpenHux
3HAYEHUAX OKOJIO 5 %, 3a UCKIIOYEHUEM MAJOKY-
oHaMcKkoro ropuzonra, rae Copr.<l %. HaubGomnb-
mue KoHueHTpauuu OB mpuypodeHsl K mopoaam
CMEIIaHHOTO KapOOHATHO-TIMHUCTO-KPEMHHUCTOTO
COCTaBa, BBICOKHME COIEPKaHUs TAKKE XapaKTepHbI
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JUTSL CHUTUIIMTOB, a caMble HU3KKe nokasatenu Copr.
OTMEUAIOTCS B U3BECTHAKAX. BBepx mo paspesy
(UKCHpyeTCs TPEHA Ha COKpaIleHHE PO KPEeMHH-
ctoro matepuana (ot 90 1o 10 %) u opranu4eckoro
BemtectBa (ot 7 10 1 %) Ha (oHE MOBBIIICHUS CO-
JiepKaHus KapOOHATHOM COCTaBIISAIONICH.

JluroxuMudeckne NaHHBIE M TaKUE JIMTOIOTHYE-
CKHEe OCOOCHHOCTU CBHUTHI, KaK HAaJMYHE TOHKOIIC-
pereproro KapOOHATHOTO MaTepHana, OTCYTCTBHUE
KPYIHBIX ()ayHHCTHUECKHX OCTATKOB, IIMPOKOE
pasBUTHE PaTUONAPUEBO-CIIMKYIOBBIX KpPEMHEH,
MUHHMAJIEHOE COJCPKaHUe TePPUTCHHON IPUMECH,
BbIcOKasi KoHueHTpanuss OB u gomuHMpoBaHUE
TOHKOCIIOUCTBIX TEKCTYp, YKa3bIBAIOT HA TO, YTO
0CaJIKOHAKOIUICHHE TPOUCXOIMIO TACKO OT HC-
TOYHHUKOB CHOCA B JIEIIPECCHOHHOW 30HE OTKPHITO-
MOpPCKOro 0acceifHa co c1aboil mUpKyIsuel npu-
JOHHBIX BOJ B OECKUCIOPOJHBIX ycinoBusax. ['eoxu-

3. M3MeHeHHs B COCTaBE€ FOPU3OHTOB OTPAXKAIOT 3BO-

JIOIMIO OcamoyHoro Oacceitna. Hagano dhopmupo-
BaHUS KyYOHaMCKOM CBHUTHI CBSI3aHO C TPAHCIPECCH-
et [9, 10, 13], mocrurmeii MakcumMyma BO BpeMs
HaKOIUICHUS HI)KHEH MayKy aMblIaiiCKoro Tropu-
30HTa, YTO OTPA3WIOCh B IMpeoOiagaHuyl KpEeMHHU-
CTOIl OMOT€HHOM COCTAaBIAIOLICH. YBEIUYECHUE 10-
T KapOOHATHBIX OCAIKOB B MAJIOKyOHAMCKOE H
MAaCIIaKbIICKOE BPEMS CBSI3aHO C MOCTEIICHHBIM 3a-
MMOJITHEHUEM OKpaWHHBIX YacTel OacceifHa MpoyK-
TaMHU pa3pylleHusi pacrojoKeHHOH Ha 3amane Oa-
prepHO-pudoBOl cuctemsl [9, 10, 12] u mocnemy-
omuM oomeneHueM. Takum 00pa3oMm, KyoHaMcKast
CBUTA C(HOPMUPOBATIACH B TEUCHHUE OTHOTO KPYITHO-
0 TPaHCTPECCHBHO-PETPECCUBHOTIO CEIUMEHTAIHU-
OHHOTO IWKJA M MPEACTaBIsIET cCOO0il mocienoBa-
TEJNBHOCTh 3aIlOJTHEHHSI TJTyOOKOBOAHOM NEMpeccuu
C HEKOMITEHCHPOBAHHBIM OCaJIKOHAKOTLIICHHUEM.

MHUYECKas cpefa B KapOOHATHO-KPEMHUCTBIX HIIaX
ObLIa IPEUMYIIECTBEHHO YBKCHHHOMH.
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