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Ob ABCOJIIOTHOM I'EOXPOHOJIOT' MUECKOM BO3PACTE
CTPOMATOJIMTOBBIX U3BECTHSIKOB KATABCKOM CBUTHI BEPXHEI'O
PUDES HA AHHOBCKOM MECTOPOXJIEHUHU (nunensus YEJI 80065 TD nHa
IpaBo MOJb30BaHus Heapamy, Beinana OO0 «Jloza» 24.09.2007 r.) B Kartas-
MBanosckoM paiione Yens6unckoit obnactu, Poccuiickas ®enepanus.
ITIo pannbiM K-Ar H30TONHOro MeToaa BO3pacT KATABCKOH CBHTBLI COCTABH.I
oKoJ10 1 MuJlsIHapaa jet: 964 MiH net no koHctantam 1964 r. [[appuc, 1964] umn 938
MIJIH JIET 110 YTOYHEHHBIM KoHcTaHTaM 1976 r. [Ctpatotun pudes, 1983]. [Togpobuoe

onMcaHue npuinaraercs (IpuioKeHue Ha 4 IucTax).

Hupextop UHcTuTyTA,

IIpodeccop PAH, n.r.-m.H.
J.A. 3earenn3on




3akiiloueHne 0 BO3pacTe KATABCKOM CBUTHI

KaraBckasi cBUTa BXOAWT B COCTaB CTPATOTUIIMYECKOTO paspesa pudes
Poccun Ha 3amagHom ckinone IOxHoro VYpama B cTpykrype bamkupckoro
MerantukiauHopus [Ctparotun pudes, 1983]. Otnoxenus pudes 31ech ciaararr
KOMILJIEKC BYJIKAHOT€HHO-TEPPUTCHHBIX U KapOOHATHBIX MOPOJ] OOIIEl MOIIIHOCTHIO
oonee 15 kM. HakomineHue 53Toll MHOTOKUJIOMETPOBOM MOCIEAOBATEILHOCTH
OTJIOKEHUN TPOoUCXoAmIo B uHTepBajie Bpemenu ot 1750 no 600 muH neT Hazag Ha
TeppPUTOpUHU TMaJeoKOHTUHEeHTa banTuka, 3a704r0 10 GOpMUPOBAHUSI COBPEMEHHBIX
Ypansckux rop [CemuxaroB u np., 2015]. B OOmieit crpaTurpadudeckoi mkae
nokeMOpusi pudeld uMeeT paHr MOJP0HOTEMBI B COCTABE BEPXHEMPOTEPO30UCKOM
soHOTeMBI [CTpaTurpadudeckuii kogaeke, 2019].

Pa3zpe3 pudes cnaraioT Tpu cepuM MOpoJ], Kaxaas U3 KOTOPbIX HAUMHAETCS
BYJIKAHOTCHHBIMH (0a3aabThl, PHOJHUTHI) U TPyOOOOIOMOYHBIMU (KOHTJIOMEPATHI,
MECYaHUKH) OTJIOKCHUSIMH KOHTHHCHTAJIBLHOIO TEHE3Hca, BBEpPX 10 pa3pesy
CMCHSICTCS  TVIMHUCTO-KapOOHATHBIMU  (TJIMHHCTBIC — CJIAHIIBI, M3BECTHSIKA U
J0JIOMUTBI) MOPCKUMHU OTJIOKCHUSAMHU IIeiabda. MEXIy CEepUsSIMHU CYIIECTBYIOT
cTpaTurpapuuecKkue mepepbiBbl B 0CaJKOHaKOIUIeHHH. HybkHss cepust (Oyp3stHCKast)
COCTOWT W3 AaWCKOH, CATKUHCKOH M OakalbCKOH CBUT, cpeaHss (IOpMaTHHCKAs)
MPEACTABIICHA MAIIAKCKOW, 3UTAIbIMHCKOW, 3UTa3WMHO-KOMApOBCKOM M aB3STHCKOU
CBUTaMH, BepxHsis (KapaTaBcKas) — 3WIBMEPIAAKCKOH, KaTaBCKOH, WH3EPCKOW,
MUHBAPCKON U YKCKOU CBUTAMU.

KaraBckasi cBuTa SABJSIETCS OJHUM M3 CaMbIX Y3HAaBAEMBIX IO OOIHUKY
noapasaeneHuii pudes. E€ paspessl nporaruBaroTcs Ha pacctosauu 10 200 kM mo
3amaJHOMY CKJIOHY B Mpejiefiax balkupcKkoro MEeraHTUKIMHOPHUS OT T'. MuHbspa u
bakano-CaTKMHCKOTro pailoHa Ha ceBepe A0 noc. bukrameso Ha p. boubmon Hyrym
Ha tore (puc. 1). OHa cliokeHa MPEUMYIIICCTBEHHO NECTPOIBETHHIMU TJIMHUCTHIMHU
W3BECTHAKAMHU, JOJIOMUTAMU M MEPresiMH, OKpPAIIEHHbIMH B PO30BbIC, JUJIOBBIC
WU 3€JICHOBAThIe U TMaJieBble TOHA. TepPUTEeHHO-TIMHUCTBIE TMOPOJBI PEAKU U
MPUYPOUYEHBI K CJIOSIM, MOTPAHUYHBIM C HUXKEIeXallel 3uibMepAakcKol u
BBIIIEIEKAIIEH MH3EpCKON cBUTaMU. MOIIHOCTh KaTaBCKOM CBUTHI KOJIEOJIETCS B
npenenax 200—300 m. OTioxkeHUST KaTaBCKOW CBUTHI (JOPMUPOBAIHCH B YCIOBUS

MEJIKOBOJTHO-MOPCKOT0 OacceiiHa.
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Uimgpss B KpywKax — oprassmeckns ocreTen: (8, [6 = Inzeria  tjom Kryl. (la — obp. 4319491 %
16 = ofip. 4580060) ; 2 — Jurusanis cylindrica Kryl {qﬁp.u:!.nm-) .1? g, a';' Malginella Kom. (%,
36 — M. sipendics Kom.; & ~ ofp. 4580/38) ; 4 — Tengessls sp.

Puc. 1 Onopnble pa3pesbl kataBckoil cButhl [Ctparotun pudes, 1983] u

MECTO AHHOBCKOTO Kapbepa B pa3pe3e OTIOKEHUH (KpacHBIA MPSIMOYTOJIBHUK).



KaraBckasg cBuTa nonpasnenseTcss Ha TpU NOJACBUTBI — HUXKHE-, CpeIHe- H
BEPXHEKATaBCKYI0, KOTOPBIE BBIIEISAIOT IO IpeoOsajarlieil OKpacke IMOpoJ H
TEKCType. B HWKHEKAaTaBCKOM MOJCBUTE NpeoOIagaroT KpacHOIBETHBIC (pexe
CEpOLIBETHBIE) TOJICTOCIOUCTBIC TOPOMBI, JUISL psijia pa3pe3oB  XapaKTepPHbBI
CTPOMATOJIMTOBbIE M3BECTHAKU M JMH3bI KapOOHATHBIX Opekuuii. CTpOMAaTONUTHI
ctos0uaTeie, OTHOCATCS K BuaaMm Jurusania cylindrica, 1nzeria tjomusi [CtpaTotum
pudes, 1982]. CpenHekataBckas  IOJCBHTa  COJCPKUT  IEpECIIauBaHHE
Pa3HOLIBETHBIX MIUTYATBIX KapOOHATHBIX opoJ, BEpXHEKaTaBCKast
XapakTepusyercs npeodialaHueM 3eJIEHOBATO-CEPhIX TOHKOCIOUCTBIX U3BECTHAKOB
¢ wiactoBeiMu cTpomarosiutamu Malginella zipandica Komar [Crtpatotun pudes,
1982].

Cron0yaTele  CTPOMATOJIUTBI ~ HM)KHEKAaTaBCKOM  TOJCBUTBI  O0Opa3yroT
NPOTSKEHHbIE ~ OMOrepMbl,  MpEACTaBIsONIME  COOOM  MacCHBHBIE  Tena
CTPOMATOJUTOBBIX  M3BECTHSAKOB  MOIIHOCTBIO 1O  NSATHAECITH  METPOB,
pacrpoCTpaHEHHbIE HA MPOTSXKEHUH HECKOJIBKUX KUJIOMETPOB. KpymHbie 6GrorepmMbl
U3BECTHBI B pailoHe moc. benepsinl, B TOM uucie AHHOBCKOE MECTOPOXKIEHUE
CTPOMATOJIMTOBBIX U3BECTHSAKOB, pa3padaThIBAEMbIX KaK IOJEIOYHOE ChIPhE.

Bo3spact xataBckoil cBUTHI Obul onpeneneH K-Ar MeToaoM IO INIayKOHHUTY,
BXOJSIIEMY B BHUJE MPUMECU B IJIMTYATHIA HM3BECTHSK. [TIAyKOHUT — MUHEpanl
3€JIEHOT0 1[BETA, CJIOUCTBIM aJIIOMOCHIIMKAT, OTHOCSUIMICS K TPYIIIE KEIEe3UCThIX
TUAPATUPOBAHHBIX CIIOJ] C BBICOKMM COJICpKAHUEM Kajlusi, MPUTOAHBIM JIJisi
npuMeHnenuss uzotonHoro K-Ar meroma ompegenenust Bo3pacta. OOpazen 7-1,
koyutekuusi B.A. PomanoBa, Obu1 0TOOpan B oOHaxeHuu Ha p. bonbmioi [umensk
BollIe 1. Hyrymeso.

Bo3pacT kaTaBCKoOil CBUTHI COCTABMJ O0K0JI0 1 Mujutnapaa Jier: 964 miH
Jet mo koHcTantam 1964 r. [[appuc, 1964] nan 938 MJIH JieT 0 yTOYHEHHBIM

koHcTaHTaM 1976 r. [CTpaToTun pudes, 1983].

Jluteparypa:
T'appuc M.A. T'eoxpoHoJOrMYecKas IIKajga Ypajga U OCHOBHBIC ATallbl €ro

pa3BuTHS B JokeMOpuu 1 nasieo3oe: ([To maHHBIM KaMi-aproHoBOro Merona). - B



KH.: AGCOJIIOTHBI BO3pacT reonoruyeckux dpopmauuii. M.: Hayka, 1964, c. 128-156
(MexnyHap. reoin. KoHrp. 22-51 ceccus. JIoki. coB. reonoros. [Tpo6i. 3).

Crparorun pudes. Crparurpadus. ['eoxpononorus. M.: Hayka, 1983. 184 c.

Crparorun pudes. [Taneontosnorus. [Taneomarnerusm. Hayka, 1982. 176 c.

Cemuxamoe M. A., Kysueyoe A. B., Yymaxoe H. M. V30TonHEI BO3pact
IpaHuL OOLIMX CTPAaTHUrpahUIECKHX IOApa3feIeH i BEpXHETO MpoTepo3os (pHdes
u BeHIa) Poccuu: sBoMIOLMS B3MIISANOB U COBpeMeHHas oueHka // CTparurpadus.
I'eonornveckas koppemnsus, 2015, Tom 23, Ne 6, c. 16-27.

Crparurpaduueckuit kogekc Poccun. znanue Tpethe, ucnpapieHHOE U
nponosHeHHoe. — CI16.: U3natensctBo BCET'EH, 2019. — 96 c.

M.T. KpyneuuH,

K.I.-M.H.,
BEeIyLIWH HAYYHBIA COTPYAHUK,

naboparopus mutonoruu, UI'T YpO PAH
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Conclusion on the age of a geological object Makbulov LR.
CONCLUSION

ON THE ABSOLUTE GEOCHRONOLOGIC AGE
OF STROMATOLITIC LIMESTONES OF THE KATAVA FORMATION
OF THE UPPER RIPHEAN AT THE ANNOVSKOYE FIELD
(license CHEL 80065 TE for the right to use subsoil, issued to Loza, LLC on 24.09.2007)
in Katav-Ivanovsky District, Chelyabinsk Region, Russian Federation.

According to the K-Ar isotope method, the age of the Katava Formation was about 1 billion
years: 964 million years according to constants 1964 [Harris, 1964] or 938 million years according to

refined constants 1976 [Riphean Stratotype, 1983]. A detailed description is attached (appendix on 4
sheets).

Director of Institute,
Professor of the Russian Academy of Sciences,
Doctor of Geological and Mineralogical Sciences [signed/ Zedgenizov D.A.

Round seal: Federal Agency of Scientific Institutions
Federal State Budgetary Institution of Science
Institute of Geology and Geochemistry named after
Academician A.N. Zavaritsky of the Ural Department
of the Russian Academy of Sciences. Primary state
registration number 1026604966409



Conclusion on the age of the Katava Formation

The Katava Formation is part of the Riphean stratotype section of Russia on the western slope of
the Southern Urals in the structure of the Bashkirian megacyclinorium [Riphean Stratotype, 1983]. The
Riphean sediments here comprise a complex of volcanogenic-terrigenous and carbonate rocks with a total
thickness of more than 15 km. The accumulation of this multi-kilometer sequence of sediments occurred in
the time interval from 1750 to 600 Ma on the territory of the Baltica paleocontinent, long before the
formation of the modern Ural Mountains [Semikhatov et al., 2015]. In the Precambrian General

Stratigraphic Scale, the Riphean has the rank of a subeonoteme within the Upper Proterozoic eonoteme
[Stratigraphic Code, 2019].

The Riphean section is composed of three series of rocks, each of which begins with volcanogenic
(basalts, rhyolites) and coarse clastic (conglomerates, sandstones) sediments of continental genesis, and up
the section is replaced by clay-carbonate (shales, limestones and dolomites) marine shelf sediments. There
are stratigraphic breaks in sedimentation between the series. The lower series (Burzyanskaya) consists of
the Ayskaya, Satkinskaya and Bakalskaya formations, the middle (Yurmatinskaya) is represented by the
Mashakskaya, Zigalginskaya, Zigazino-Komarovskaya and Avzyanskaya formations, and the upper
(Karatavskaya) by the Zilmerdakskaya, Katavskaya, Inzerskaya, Minyarskaya and Ukskaya formations.

The Katava Formation is one of the most recognizable Riphean units. Its sections extend up to 200
km along the western slope of the Bashkir megacyclinorium from the town of Minyar and the Bakalo-Satka
district in the north to the settlement of Biktashevo on the Bolshoi Nugush River in the south (Fig. 1). It is
composed of predominantly mottled clayey limestones, dolomites and marls colored in pink, purple or
greenish and pale tones. Terrigenous clayey rocks are rare and confined to the layers bordering the
underlying Zilmerdak and overlying Inzer formations. The thickness of the Katava Formation varies
between 200-300 m. The deposits of the Katava Formation were formed in a shallow-marine basin.
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Fig. 13. Reference sections of the Katava Formation

Areas: 1 - Bederysh, II - Inzer, III - Minyar, IV - Bakeyeva

Symbols to Fig. 13, 14, 16, 18

1-3 — limestones, dolomitized limestones, dolomites: 1, 2 — gray-colored (1 - platy and clear-layered; 2 -
massive), 3 — pestiferous and red-colored; 4 — marls and clayey dolomites; 5 — sandy limestones; 6 — limestones
and dolomitized limestones with admixture of carbonaceous material; 7 — inclusions and layers of flints in
limestones and dolomites; 8, 9 — conglomerato-breccias: 8 - carbonate, 9 — other: 10 — problematic structures in
carbonate rocks; 11-14 — stromatolites: 11, 12 — columnar (11 —conophytons; 12 — other), 13 — columnar-sheeted
and nodular, 14 — stratified; 15 — mudstones, clay-siltstone shales; 16 — fine-grained sandstones, siltstones; 17 —
med ium- and coarse-grained quartzitic sandstones; 18 — conglomerates, gravelites

Numbers in circles — organic remains: 1a, 1b — Inzeria tjomusi Kryl. (1a — sample 4329/491*: 1b — sample
4580/60): 2 - Jurusania cylindrica Kryl. (sample 4329/104): 3, 3a, 3b - Malginella Kom. (3a, 3b — M. zipandica
Kom.; 3a — sample 4580/38): 4 — Tungussia sp.

Fig. 1 Reference sections of the Katava Formation [Riphean Stratotype, 1983] and the location of
the Annovo quarry in the sediment section (red rectangle).



The Katava Formation is subdivided into three sub-formations, the Lower, Middle, and Upper Katava sub-
formations, which are distinguished by the predominant rock color and texture. Red-colored (less frequently
gray-colored) thickly layered rocks predominate in the Lower Katava Subformation, and a number of
sections are characterized by stromatolitic limestones and lenses of carbonate breccias. Stromatolites are
columnar, belonging to the species Jurusania cylindrica, Inzeria tjomusi [Riphean Stratotype, 1982]. The
Middle Katava Subformation contains interbedded multicolored plate-like carbonate rocks, while the Upper
Katava Subformation is characterized by the predominance of greenish-gray thinly layered limestones with
Malginella zipandica Komar stromatolites [Riphean Stratotype, 1982].

The columnar stromatolites of the Lower Katava Subformation form extended bioherms, which are
massive bodies of stromatolitic limestone up to fifty meters thick, spread over several kilometers. Large
bioherms are known in the vicinity of Bederysh village, including the Annovskoye deposit of stromatolitic
limestone, which is developed as an ornamental raw material.

The age of the Katava Formation was determined by the K-Ar method using. glauconite, which is
an impurity in the slab limestone. Glauconite is a green-colored mineral, a layered aluminosilicate
belonging to the group of ferruginous hydrated micas with high potassium content, suitable for application
of the K-Ar isotopic age determination method. Sample 7-1, collection of V.A. Romanov, was collected
from an outcrop on the Bolshoi Shishenyak River above the village of Nugushevo.

The age of the Katava Formation was about 1 billion years: 964 million years according to the
constants of 1964 (Harris, 1964) or 938 million years according to the refined constants of 1976 [Riphean
Stratotype, 1983].
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Semikhatov M.A., Kuznetsov A.B., Chumakov N.M. Isotopic age of the boundaries of common
stratigraphic subdivisions of the Upper Proterozoic (Riphean and Vendian) of Russia: evolution of views
and modern assessment // Stratigraphy. Geological Correlation, 2015, Vol. 23, No. 6, pages 16-27.

Stratigraphic Code of Russia. Third edition, corrected and supplemented. — City of Saint Petersburg:
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/signed/ Krupenin M.T.

Candidate of Geological and Mineralogical Sciences

Leading Research Worker,

Laboratory of Lithology, Institute of Geology and Geochemistry
named after Academician A.N. Zavaritsky of the Ural
Department of the Russian Academy of Sciences

Translation from Russian into English is performed by the certified translator Antipyeva Veronika
Yuryevna.

[TepeBoji ¢ PYCCKOTO SI3BIKA HA aHTIMHCKUH S3BIK BBITOJIHII JUNIOMUPOBAHHBIH [IEPEBOIYAK AHTHIIBEBA
Beponnxa FOpresna.
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