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9KCKYPCUMU 1a u 16:
CEBEPO-BOCTOK CUMBMPCKOMN ITJIAT®OPMBI,
3AITATHAA AKYTHUA, POCCHUA

BBenenmne

Lle/blo HACTOAIINX 9KCKYPCUIL ABJIACTCA AEMOHCTPALNA U U3ydYeHMe KeMOpuiickux bacceii-
HOBBIX pa3pe3oB ceBepo-BocToka Cubupckoit miardopmsl (3anapnas SIkyTtus). B Teuenne aByx
IHeV OYyT OCMOTpEHBI iBa paspesa: o p. Monono (oro-BocTOYHbIN CKIOH OIeHEKCKOTO TOf-
HATUA AHabapcKoll aHTeK/Iu3bl) 1 1o p. Xoc-Heers (ceBepo-BocTOYHOE CKIafyaToe obpamie-
Hue Cnbupcko miarhopme).

OcHoBHbIE 3aiauM HOCeleHns paspesa 1o p. Monono: 1) o3HakoM/IeHUe co cTparurpadu-
e/l KyOHaMCKOJl CBUTBI U ee O6uocTparurpadpudeckoe pacujeHeHue, 2) TeMOHCTpalus ypOBH:A
nepsoro nossneHus (First Appearance Datum - FAD) Tpumobura Ovatoryctocara granulata B
paspese p. Monono, KoTopblit mpefaaraercs B KadectBe GSSP HYDKHeN IpaHUIBI CpefIHEero OT-
menma keMOpusa MexxyHapopHol cTpaturpaduyeckori mkansl (MCIII) u ero 6asanbHoro (Mosno-
IOBCKOTO) fApyca.

[Tocemenne paspesa p. Xoc-Heners mpepycmarpuBaet: 1) 0030pHYI0 9KCKYPCUIO IO YHU-
Ka/IbHOMY [I/I1 BOCTOYHOTO obpamiennsi Cubmupckoit naar¢opMel pa3pesy HIDKHETO, CPefHero
Yl BEPXHETO OT/E/IOB KeMOPUsI «TPaAUIIIOHHON» CTPaTUrpaduIecKot Kbl 2) TeMOHCTPALIIO
ypoBHs FAD Agnostotes orientalis B paspese oroHbopckoii cBUTHI p. Xoc-Hesers, KoTopslii npep-
JlaraeTcs B KadecTBe CTPATOTUIIA HIDKHEN PaHMLbI M TOYKM rmobanbHoro cranpapta (Global
Standard Stratotype-section and Point - GSSP) HoBoro (4eKypOBCKOr0) sipyca BepXHero KeMopus
MCII; 3) pemoncrpanuio yposHsa FAD Lotagnostus americanus B paspe3e OrOHbOPCKOJ CBUTBI
p. Xoc-Herners, koTopblit mpeparaeTcs B KadecTse GSSP HIDKHel rpaHUIBI HOBOTO (HelerepcKo-
ro) sipyca BepxHero kem6opusa MCIIL.



EXCURSIONS 1a and 1b:
THE NORTHEASTERN SIBERIAN PLATFORM
(WESTERN YAKUTIA, RUSSIA)

Introduction

Aim of the excursions is to demonstrate and examine sections predominantly of Cambrian
basins in the northea Siberian Platform (Western Yakutia). The sections at the Molodo River (the
southeastern slope of the Olenek Uplift of the Anabar anteclise) and at the Khos-Nelege River (the
northeastern folded margin of the Siberian Platform) will be examined for two days.

Objects of inspection of the Molodo section are (1) stratigraphy and biozonation of the
Kuonamka Formation and (2) level of the first appearance datum (FAD) of the trilobite species
Ovatoryctocara granulata in the Molodo section. The level is proposed as a candidate for GSSP of
the lower boundary of the Middle Cambrian of the International Stratigraphic Chart (ISC) in its
basal stage (Molodian).

Objects of inspection of the Khos-Nelege section are (1) roundup excursion to the unique
section in the eastern folded margin of the Siberian Platform containing the continuous sequence
of the traditional Lower, Middle and Upper Cambrian; (2) the FAD level of Agnostotes orientalis
in the Ogon'or Formation, which is proposed as a candidate for GSSP of the lower boundary of
the new (Chekurovkian) Stage of the Upper Cambrian of the ISS; (3) the FAD level of Lotagnostus
americanus in the Ogon'or Formation, which is proposed as a candidate for GSSP of the lower
boundary of the new (Nelegerian) Stage of the Upper Cambrian of the ISC.



@ Ikckypeus la. TpagunnoHHaa rpaHNUIIa HIDKHETO U CPeHero KeMOpusA B KYOHaMCKOI
cBHUTe pa3pe3a peku Monogo (10ro-BoCToYHbIN CKIOH OneHékckoro nogHATnAa Cubupckom
mw1at@opmel), npeanaraemasn B KauectBe GSSP HI>KHel rpaHUIBI CPeTHETro OTena KeMOpus
MCII u ero 6a3anbHOTO (MOIOOBCKIO) sIpyca, ONpenensgeMass YyPOBHEM NEePBOT0 MOABIe-
Hus#A (FAD) Ovatoryctocara granulata

10.41. 1llabanos!, 11.B. Koposuukos?, B.C. ITepenanos', A.®D. ®edenos!
'Cubupckuit Hay YHO-UCCIEOBATENIbCKII MHCTUTYT F€OIOTUH, TeOPU3UKI 1 MITHEPAIBHOTO ChIPbs
MHCcTUTYT HedTeraszoBoii reomorun u reodpusukn um. A.A. Tpopumyka CO PAH

Ha Cubupckoit niaargopMme IMOrpaHMYHbIE OTIOXKEHUA MEXAY HVDKHUM M CPEJHUM KeM-
OpueM pa3BUTHI O4eHb HIMPOKo. OHN IIpefcTaB/IeHbl B pasHOdalMalIbHBIX TONMIaX. B mpenemax
BOCTOYHOII YacTM ITaT(OPMBI TPaHUI[A YCTAaHABIMBACTCS BHYTPU KYOHaMCKOJ CBUTBI, KOTOpas
XapaKTepu3yeTcs YePHOCTAHLIEBBIMU OTIOKEHMAMY, CPOPMMUPOBABIINMUCA B OTHOCUTETBHO
r1y6OKOBOJHOI YacTy IMajeobacceiiHa, BK/IIOYAIOMIMMI OCTaTKY TPUIOOUTOB PacIpOCTpaHeH-
HBIX BCECBETHO (OpuKTOLedannabl, arHOCTUADI). ITO (aKT fief1aeT pa3pe3bl KYOHAMCKOM CBUTBI
NOTEHLMATbHBIMU KaHAMJATAMU /I II00Q/IbHBIX CTPATOTUIIOB TPaHUIL IOJpa3fe/IeHuil pas-
MUYHOTO paHra. Paspes KyoHaMcKol CBUTHI Ha p. Monofo sABnAeTcss ofHUM U3 nydmux Ha Cu-
6upckoii mrardopme. KyoHaMcKas CBUTa IIpefiCTaBIeHa B eIMTHOM O6eperoBoM oOHa)KeHU! MOLI-
HOCTbBIO 0KO0J10 50 M.

YpoBenb nossneHusa Tpunoburos Ovatoryctocara granulata ABIAeTcA OZHUM U3 IJIaBHBIX
IpeTeHJeHTOB Ha ycTaHoBneHne GSSP B ocHoBaHMM cpepiHero kembpusA. B monb3y atoro cBu-
IeTeTbCTBYIOT Te (PAKThI, YTO HAHHBIN BIJ MMEET JOCTATOYHO LIMPOKOE Maseoreorpadudeckoe
pactpoctpanenne (Cubupckas mnatrdopma, for Kuras, Helobaynpanenn, 'pennmannus), y3kuii
cTpaturpaduyeckuil MHTepBas, JOBOJIBHO XapaKTepHble MOp(doiormdyeckme 4epThl, KOTOpPbIe
IIO3BOJIAIOT PACIO3HABATH €ro Cpely APYTUX OIM3KOPOACTBEHHBIX BUAOB. Tak)Ke OH IIOSBIIA-
eTcad B paspesax NPAaKTUYEeCKM Ha OJHOM yPOBHE C I€PBBIMU IIPECTAaBUTENAMU CEMENCTBA
Paradoxididae, a Tak>xe arHOCTHIaMU, KOTOpbIe TPAAUIIMOHHO CUNTAIOTCA CPeTHEKeMOPUIICKN-
MI BO MHOTUX perMOHax Mupa.

B paspese Ha p. Monofo camMoe HU3KOe HaXoxKzeHMe Tpunoburos Ovatoryctocara granulata
ClieTaHo B IIPOC/IOe MOIHOCTBIO 0.3 M, IO MOMOIIBE KOTOPOTO NMPOBOAUTCA HVDKHAA IPaHUIIA
3oHbl Ovatoryctocara. Camas BbICOKas HaXOJKa IPUypOY€Ha K HIUIKHEl TPeTU BbllIesexKallein
3oubl Kounamkites. B paspese Ha p. HekekuT — 20 M BbI1Ile TIOOIIBBI KYOHAMCKOJ CBUTHI 11 4.7 M
BbIIIE MTOJONIBBI 30HbI Ovatoryctocara. IlocnenHsas HaXofKa OTMeUeHa IPUMEPHO B 1 M HIDKe
Kposyu 30HbI (CaBuukuit u ap., 1972). Ha p. bopoynax atot Buz Brepsble BcTpedaeTcs B 19.1 M
BbIIIIe IOJOILIBbI KyOHAMCKOI CBUTBI ¥ HEIIOCPENCTBEHHO Y IOHOIIBbI 30HB, a IIOC/IefIHIIe HaXOI-
K IpuMepHO B 1.8 M Huke Kposnu 30HbI (CaBUKMII U Ap., 1972).

O6061mas pacipocrpanenne Ovatoryctocara granulata B paspesax BocTouHoit yacty Cubup-
CKOI TIaT(OPMBI, B KOTOPBIX M3BECTHBI €0 HAXO[ KN, MOXKHO YTBEp>K/1aTh, JAHHBIN BIJ| IMEeT
cTpaturpaduyeckoe pacpocTpaHeHUe IPAKTUYeCKN MIOTHOCTbIO paBHOe 30He Ovatoryctocara.
OH BriepBble MOAB/IAETCSA Y TOfIOIIBI 30HBI 1 IIOC/IE/IHMe HAXOA KM IIPMYPOUYEHBI K HYDKHE TPeTn
BbIIeNeXKalen sounl Kounamekites.

Kpome asroro, HaumHas ¢ aToro ypoBHsa Ha Cnbupckoit mnardopme HabmoOfaeTcs Cyle-
CTBEHHOE yBe/IMYeHUe TaKCOHOMMYECKOro pasHooOpasus Tpuiaobutos. [loABnA0TCA HOBBIE
ceMeliCcTBa, KOTOPbIe Oy YN pa3BuTue B cpefiHeM kemopun (Ptychagnostidae, Condilopygidae,
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Excursion la. The traditional Lower-Middle Cambrian boundary in the Kuonamka
Formation of the Molodo River section (the southeastern slope of the Olenek Uplift of the
Siberian Platform) proposed as a candidate for GSSP of the lower boundary of the Middle
Cambrian and its basal (Molodian) stage, defined by the FAD of Ovatoryctocara granulata

Yu.Ya. Shabanov!, I.V. Korovnikov?, V.S. Pereladov', A.F. Fefelov'

'Siberian Research Institute of Geology, Geophysics, and Mineral Resources

*Trofimuk Institute of Oil and Gas Geology and Geophysics of Siberian Branch of Russian Academy of
Sciences

The Lower-Middle Cambrian boundary deposits are widespread in the Siberian Platform.
They are represented by different facies. In the eastern part of the platform the boundary lies
within the Kuonamka Formation which includes the black shales formed in relatively deep-water
area of the paleobasin with globally distributed trilobites (oryctocephalids, agnostids). The latter
fact allows the Kuonamka sections to be considered as candidates for global boundary stratotypes
of units of different rank. The continuous section (about 50 m) of the Kuonamka Formation at the
Molodo River is one of the best sections of the Siberian Platform.

The level of first occurrence of Ovatoryctocara granulata can be reasonably suggested as the
GSSP of the Middle Cambrian base because this species has a wide geographic distribution (it
was found in Siberia, South China, Newfoundland and Greenland), a narrow stratigraphic range,
and specific morphology to be distinguished from allied forms. Its FAD level almost coincides
with that of the earliest representatives of the Paradoxididae family and agnostids, which are
traditionally assigned to the Middle Cambrian in many regions of the world.

In the Molodo section this species appears in the interbed 0.3 m thick, the base of which
coincides with the lower boundary of the Ovatoryctocara Zone. The upper limit of its distribution
is in the lower third of the overlying Kounamkites Zone. In the Nekekit River section, this species
appears 20 m above the Kuonamka Formation base and 4.7 m above the Ovatoryctocara Zone
base. Its last occurrence was recorded approximately 1 m below the zone top (Savitsky et al., 1972).
In the Boroulakh River section the first occurrence of the species is 19.1 m above the Kuonamka
Formation base and immediately at the zone base and the last one is 1.8 m below the zone top
(Savitsky et al., 1972).

The summarized stratigraphic ranges of Ovatoryctocara granulata in the eastern Siberian
Platform show that the species distribution is practically limited to the Ovatoryctocara Zone.
The first finds occur at the zonal base and the last finds are confined to the lower third of the
Kounambkites Zone.

In addition, a noticeable diversification of trilobites began from this level in the Siberian
Platform. New families (Ptychagnostidae, Condilopygidae, Eodiscidae, Peronopsidae and others)
appeared and evolved during the Middle Cambrian. The last finds of archaeocyaths were recorded
somewhat below this level (in the terminal beds of the Lower Cambrian). This level is also marked
by significant changes in brachiopod assemblages. The carbonate-shell forms (Kutorgina, Obolella,
Sibiria, Nisusia, Trematobolus, Matutella and others) widespread in the Botomian and Toyonian
deposits were replaced by abundant phosphate-shell brachiopods of the Class Lingulata (Homotreta,
Linnarssonia, Pegmatreta, Lingulella, Acrothele and others). Some species of these genera were met
in the Lower Cambrian but in the lower Middle Cambrian this group became one of the most
abundant and diverse groups, exceeded in diversity only by trilobites.
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Eodiscidae, Peronopsidae u mp.). Tak>ke HECKO/IBKO HVXKe 3TOTO YPOBHA (B TepPMMHA/IBHBIX CJIO-
AX HVDKHETO KeMOp1s) BCTpedeHbl IIOC/IeHIe apXeonnaThl. VIMEHHO ¢ 9TOro YPOBHS JOCTATOY-
HO CYIIEeCTBEHHO MEHSIOTCS KOMIIIEKCB Opaxmorof. 3ech Ha CMEHY IMPOKO PaCIpOCTpaHeH-
HBIM B 60TOMCKOM ¥ TOJIOHCKOM BeKax Opaxmorofam ¢ KapbonatHoit pakosuHoi (Kutorgina,
Obolella, Sibiria, Nisusia, Trematobolus, Matutella u gp.) npuum 6paxuomnonsr ¢ docdar-
HOJI paKOBMHON Kyacca Lingulata. 9To MHoroumncnennsle nmpepgcrasutenn popos Homotreta,
Linnarssonia, Pegmatreta, Lingulella, Acrothele n gp. OTaenpHbIe BUABI 9TUX POROB CYLIECTBO-
Ba/IM U B HIDKHeM KeMOpuu. OfHaKo B Hayasle CpefHero KeMOpys 9Ta rpyIa 6paXxonoy craja
OIHOJ U3 CaMbIX MHOTOYMC/ICHHBIX I pa3HOOOPA3HBIX Cpeny Bceil (payHbl, ycTynasi IO pasHo-
06pasuio MNIIb TPUIOOUTAM.

Ilogroros/eHHbIN K II0Ka3y paspe3 HaXOAMTCA Ha Tepputopum bynyHckoro ynyca Pecmy-
6nmuku Caxa (SIkyTus) u pacnonaraeTcs Ha IIpaBoM 6epery p. Mosnozo (1eBoM mputoke p. JleHsi),
npuMepHO B 20 KM HIDKe TpuToka pyd. JanabrH-MomoguHckuit [69°29'27" cm n 122°16'47" By
(puc. 1-3). Bayvokanmmil Hace/eHHbIN MYHKT — moc. b>kapmkaH, Haxogutcsa B 110 KM K I0TO-
BOCTOKY OT pa3pesa, Ha IpaBoM bepery p. JIeHbL. B cTpyKTypHOM OTHOILIIEHNY pa3pes IIpUHaIe-
JKUT I0TO-BOCTOYHOMY CKIOHY O/1eHEKCKOTO MOAHATHA. 371eCh, B CKaJTbHOM OOHa>KEHI N BBICOTOM
okosio 70-75 M (puc. 2) Ha JHEBHYIO IIOBEPXHOCTb BBIXOAAT KeMOPUIICKME OTIOKEHUA CaMbIX
BEPXOB epKeKeTCKOIl cBUTHI (10 M), TOTHOCTBIO KyOHaMcKas cBUTA (0komo 50 M) 1 HIDKHUE TO-
PU3OHTBHI TIEPEKPBIBAIOLIEN ee OleHeKCKoil cBUTHI (0koo 10 m). [TocroriiHoe onucanme paspesa
IPUBOJUTCS HIDKE.

I'eomornyeckoe crpoeHne paiioHa paspesa Ha p. Monono

[Tpuuaras B 1979 . Ha Bcecoro3aHOM MeXXBeJOMCTBEHHOM CTpaTUTPa(pIIecKOM COBEIIaHNNI
B I. HoBocubupcke (Pemrenus..., 1983) cxema ¢arjnaapHOro pailoHMpoBaHUs KeMOPUIICKUX OTIIO-
»xeHMit Cubupckoit m1atopMel, IBUIACh pe3y/IbTaTOM IIPOBEJeHNUs Ha OOJIbILe YacTy ee Tep-
PUTOPUY MHOTOJIETHUX CTPATUTpadUIecKNX, IaJTeOHTOIOTMYeCKUX, TUTOTOTNMYeCKUX U IPYTUX
VICC/IeIOBaHMI, HAavyaBIIUXCA ¢ cepeinHbl 30-X roioB npouioro cronetus (Moop u gp., 1934;
Arnacos, 1935; PoxxkoB u fip., 1936; ®puiendensy, 1938; bobun, JlepmonTtoBa, 1940; Oneposa,
1941; I'ypapu, 1945; JlepmonTOBa, 1951; IlokpoBckas, 1954, 1961; CyBoposa, 1954, 1960; Yep-
HbIIIeBa, 1955, 1957, 1961; 3enenos, 1957; CaBuuknii, 1959; ApxaHrenbckas u gp., 1960; Jl3eBa-
HOBCKUI, 1961; [leMokupos, J/Iasapenko, 1964; CaBuikuii u gp., 1964, 1967, 1972; XoMeHTOBCKIIA,
Pentuna, 1965; Tlucapuuk u gp., 1967, 1968, 1975 u ap.). B npuHsATON cXeMe IIOMIaAN pacupo-
CTpaHeHUs CXOHBIX aruit 6bI1 060COOTEHBI B CAMOCTOATEIbHBIE (aljaTbHble PETMOHBL. Tak
TUII pa3pesa, pasBUTHIN B IIeHTPaTIbHOI, 3alafHON U I0ro-3amnagHoil yacTsax Cubupckoir miat-
¢$hopMBbI 11 XapaKTepU3yOIINIICA IpeobIafiaHNeM JOTOMIUTOB, IINPOKUM pacIpOCTpaHEHNEM CO-
JIEHOCHBIX, Cy/Ib(aTOHOCHBIX OTIIOKEHUII ¥ 9HAEMUYHOI (ayHOil 6bUT BbIeNeH B TypyxaHo-
VpkyTcko-OnekMuHCkUi pannanbHbll pernoH. CeBepo-BOCTOYHbBIE U I0OTO-BOCTOYHBIE PallOHBI
11aTGOPMBI — TePPUTOPUS NMPEUMYIIECTBEHHOIO paclpoCTpaHeHus HOPMaTbHO-MOPCKUX (a-
1uit. XapaKTepHOV 0COOEHHOCTBIO 9TOTO TUIIA pa3pe3a AB/AETCS Olpelie/ieHHas BO3pacTHA I10-
CJ/1efl0BaTe/IbHOCTD JINTOIOTMYECKMX KOMIIJIEKCOB, B KOTOPOM Be3Jle OTMeYaeTcs IPUCYTCTBUE
Ha YPOBHE BEPXOB HIDKHETO-HM30B CPeJHEr0 KeMOpUs OT/IOXKeHMII JOMaHMKOBOTrO Tuma (Kyo-
HaMCKasl, MHMKAHCKasl U Ipyrye CBUTHI). DTOT TUII pa3pe3a o6ocobneH B Omomo-Onenékckmit
¢danuanbHe pervod. Ha cThike TeppuTOpuMil pacpOCTpaHEHMS STUX JBYX OCHOBHBIX TUIIOB
paspes3oB OTYET/INBO BHIETIAIOTCSA Pa3pe3bl TPEThEro — MIEPEXOLHOro TUIIA, Hecylue B cebe dep-
TBI T€X U APYTUX, HO VIMEIOIINe U CBOM 0COOEHHOCTY, Hanboiee BBIPA3UTENbHO MPOSBUBIINECS

10



The section to be examined is in the Bulu district of the Sakha (Yakutia) Republic, on the
right bank of the Molodo River (the left Lena tributary), approximately 20 km downstream of the
Daldyn-Molodinsky Creek [69°29'27" N and 122°1647" E] (Figs. 1-3). The nearest Dzhardzhan
Settlement is 110 km to the southeast, on the right Lena bank. The section is located in the
southeastern slope of the Olenek Uplift. Clifts about 70-75 m high (Fig. 2) expose the Cambrian
deposits of the uppermost Erkeket Formation (10 m), the entire Kuonamka Formation (about
50 m), and the lower horizons of the overlying Olenek Formation (about 10 m). The bed-by-bed
description of the section is presented below.

Geological setting of the Molodo River Section

The Cambrian facies regions of the Siberian Platform, which were accepted by the
Interdepartmental stratigraphic conference in 1979 in Novosibirsk (Resolutions..., 1983), were
established as a result of stratigraphical, paleontological, lithological and other investigations
since the mid-1930s (Moor et al., 1934; Atlasov, 1935; Rozhkov et al., 1936; Frishenfeld, 1938;
Bobin, Lermontova, 1940; Flerova, 1941; Gurari, 1945; Lermontova, 1951; Pokrovskaya, 1954,
1961; Suvorova, 1954, 1960; Chernysheva, 1955, 1957, 1961; Zelenov, 1957; Savitsky, 1959;
Arkhangelskaya et al., 1960; Dzevanovsky, 1961; Demokidov, Lazarenko, 1964; Savitsky et al.,
1964, 1967, 1972; Khomentovsky, Repina, 1965; Pisarchik et al., 1967, 1968, 1975; etc.). Areas of
distribution of similar facies were united into specific facies regions. The central, western and
southwestern parts of the Siberian Platform, which are characterized by dominating dolomites,
widespread salt- and sulphate-bearing deposits, and endemic fauna, form the Turukhansk-
Irkutsk-Olekma Facies Region. The northeastern and southeastern parts (the Yudoma-Olenek
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Puc. 1. A. Kapra Cubupckoii mmaTdopMsl ¢ yKkasaHIeM MeCTOIIONOXeH s paspesa p. Mosofo.
B. Tomorpaduyeckas KapTa ceBepo-BOCTOUHON JacTy CuOMpCKoif IaTdOpMbl, MOKa3bIBAONIAA PaCIONOKeHe
paspesa KyOHaMCKOJI CBUTHI Ha p. Moofo.

Fig. 1. A. Location map of the Siberian Platform showing the position of the Molodo River section.
B. Topographic map of part of the northerstern Siberian Platform (showing the location of the Kuonamka Fm
section on the right bank of Molodo River.
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Puc. 2. Paspes KkyoHaMCKOI CBUTHI Ha p. MOIO/IO0 TOTEHIIMAIbHBIN KaHANW/AT B CTPATOTVUIIBI HUYKHEN IPAaHNIIbI
Series 3, mogomusa sousl Ovatoryctocara.

Fig. 2. The Molodo River section of the Kuonamka Formation as a candidate for stratotype of the boundary
at the bases of Series 3 and the Ovatoryctocara Zone.
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Fig. 3. [eomormueckas KapTa palioHa paclono)KeHI s pa3pe3a MOJIOIOBCKOTO Apyca Ha p. Momofo.
O603HaueHnst: 1 — MECTOIONIOKEHE pa3pesa, 2 — IJIACTOBBIE TeJIa JONEPUTOB, 3 — YeTBEPTUUHbBIE OTIOKEHNS,

4 — 10pCcKUe OTIOKEHM S, 5 — IePMCKIE OTIOXKEHN, 6 — KeMOPUIICKIe OT/IOKEHN A, IPKaXTapcKasa CBUTA, HIDKHAA
IOfICBUTA (3€/1€HOBATO-CEPble M3BECTHSIKI, [IMHUCTDIE N3BECTHSIKI, OJIOMUTUCTBIE U3BECTHSKI; MOIHOCTD 50 M),
7 — KeMOPUIICKIe OTIOKEHM, OJIEHEKCKasA CBUTA (IIeCTPOLBETHbIE M3BECTHAKM, IJIMHICTbIE M3BECTHAKY C IMH3aMU
U BK/TIOYEHV MM CBET/IOOKPAIIIeHHBIX N3BECTHAKOB, KpeMHel; MOIIHOCTb 60-105 m), 8 — KeM6pM17[cxme OT/IOKEHN S,

KyOHaMcKasi CBUTa (0MTYMIHO3HbIE U3BECTHAKY, KPEMHMCTbIE U3BECTHAKY, TOPIOYNe U3BECTKOBO-T/IMHIICTbIE
Y M3BECTKOBO-KPEMHICTBIE CTAHIIBI, M3BECTHIKM; MOIHOCTD 20-50 M), 9 — KeMOPUIICKIIe OTIOXKEH NS, EPKEKETCKA s
cBUTA (eCTPOLBETHBIC U3BECTHAKM, IJIMHICTDIC U3BECTHAKY, MEPTe/Il; MOLTHOCTD 70-150 M).

Fig. 3. Geological map of the Molodo River area with the section of the Molodian Stage.

Legend: 1 - location of section, 2 - stratal dolerites, 3 - Quaternary, 4 - Jurassic, 5 - Permian, 6 - Cambrian:
Dzhakhtar Formation, Lower Member (greenish-grey limestones, silty limestones, dolomitic limestones; thickness
50 m), 7 - Cambrian: Olenek Formation (mottled limestones, silty limestones with lenses and pockets of light-
colored limestones and cherts; thickness 60-105 m), 8 - Cambrian: Kuonamka Formation (bituminous limestones,
cherty limestones, carbonate-silty and carbonate-cherty pyroshales, limestones; thickness 20-50 m), 9 - Cambrian:
Erkeket Formation (mottled limestones, silty limestones, marls; thickness 70-150 m).
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B crnenuduke naneodayHUCTNYECKON XapaKTepUCTUKNU. DTU pa3pesbl oObefieHeHbl B AHabapo-
Cuncknit paunanpHpiii pernos (CaBuuxuit u gp., 1972).

Epkekerckas cButa BoifeneHa AV I'yceBoiMm (Tumodpees, 1955, c. 548) Ha ceBepo-BOCTOKe
Cubupckont mnargopmbel B 6acceitHe p. Onenék. Pacmpocrpanena B mpepmenax Kyoricko-
Hangpiackoro, YmxuHckoro u OeHEKCKOTro MOHATHI ceBepo-3anajgHoil Sxyrun (AHabapo-
Onenékckuil p-H). HasBanue mo p. Epkekert, mpaBoMmy nputoky p. OneHéka, B yCTbe KOTOPOTO
pacrionioxkeH crpatoTuil. CormacHO IepeKpbiBaeTcsi KYyOHaMCKOM cBUTON. CloXKeHa M3BeCTHA-
KaMI BUIIIHEBO-KPAaCHBIMU 1 3€I€HOBATO-CEePbIMY, IIMHUCTBIMYU, MEpPre/iAMI KPacHO-OypbIMu
U 3€JIEHOBATO-CEPBIMI, JOIOMUTUCTBIMI.

Kyonamckas cura Beifeniena K.K. [Jlemoknosbim (1957). Haspanue gaHo 1o npurtokxy p. Ana-
6ap - p. Masnoit KyoHaMke, KOTOPYIO C/IeffyeT CYMTATh CTPATOTUIINYECKON MECTHOCTBIO CBUTHI.
PacripocTpaHeHa OT 3anagHBIX TpaHUI] alia/IbHOTO PErMoHa 10 BOCTOYHBIX (Pemrenns. .., 1983,
puc. 10). CBuTa npepcraBieHa MepreAMy, aprWINTaMy, U3BECTHAKAMY, KPEMHUCTBIMU IIOPO-
maMiu, 0boralleHHbIMI OpPraHNYeCKIM BellecTBOM. [10/THbIN HellpepbIBHBIN pa3pe3 KYOHaMCKOI
CBUTBI MOILJHOCTBIO 33 M BCKPBIT B IIpuycTbeBoil yactu pyd. IOnerup-l0Opax, npasoro npuro-
ka p. Manoit Kyonamku (Illabanos, 1970). bonee monHblit (55 M) pa3pe3 CBUTBI pacIioNo>KeH Ha
pyu. boponyonax, neBom mputoke p. Onenéka. 3mecb B OCHOBaHUY CBUTBI BBIIE/IACTCA CaMBbII
MOIIHBIN (7.1 M) 60pOyIaxXCKMii TOPU3OHT roprounx caanues. Ha p. Momogo MOIHOCTD CBUTHI
paBHa 48.5 M. KOHTaKTBbI ¢ MOACTHU/IAIONEN €PKEKETCKOM CBUTOM U NePeKPbIBaloIlell 0O/IeHEKCKO
(FOHKIO/ISIOUT-IOPSIXCKOI) CBUTOM COI/IACHBIE.

Ornenekckas ceuta BbiieneHa [.I. Moopowm, b.H. Poskxkoseim 11 b.B. Tkauenko (1934). CrpaToTun
CBUTBI PACIONIOXKEH B BepxHeM TedeHun p. Onenéka. PacnpocTpanena B AHabapo-OneHEKCKOM
paiione. IlecTpookpalieHHble 3BECTHAKY, IJIMHNUCTbIE M3BECTHAKM, Mepre/ii ¢ MHOTOYMC/IeH-
HBIMI Tpuaobutamu. VIHorma pesko mpeobnaganoT KpacHO-6ypble Meprenu. Hipkuue 10-12 M
CBUTBHI 11O (payHe OTHOCATCA K 30He Tomagnostus fissus — Paradoxides sacheri.

JIntocTrparurpadus

Ha puc. 2 npencraiena 60ybliias 4acTh pa3pe3a KYOHaMCKOJ CBUTBI M HYDKHSASA 4acTh Iiepe-
KPBIBaIOIIel] ee OIeHEKCKOI CBUTHL. basasbHas 4acTh KYOHaMCKOJ CBUTBI U BEPXHsISA 4acTh IIOJ-
CTUJIAOIIEN epKEKEeTKON CBUTHI BCKPBITHI 3a MpefeiaMut Kajgpa. KyoHaMckast cBuTa 3/1eCh OXBa-
TBIBAaeT BEPXHIOI 30HY HIDKHEro KeMbpust (Anabaraspis), Becb HY>KHMIL IPYC CpeHETo KeMOpu,
a B CBOeII CpefiHell YaCTy TPAAULMOHHYI0 TPAHNILY MeXY HIDKHUM U CpegHUM KeMbpueM (rpa-
Huia Mexny Series 2 u Series 3).

EpkekeTckas CBUTa CI0>KeHa IIepeC/IauBAIOIMMMUCA CePbIMY IIUTYATBIMU U3BECTHAKAMMU U,
B IO YMHEHHBIX KOMNYECTBAX, 3€JIEHOBATO-CePBIMU Mepre/isiMi. [1opomsl, crararolie BepXHU
0.15-0.20 M MHTepBa epKEeKeTCKOM CBUTHI (IIepPeXOfHbI K KYOHAMCKOI CBUTE), IPe/iCTaBIeHbI
NV PUTU3MPOBAHHBIMYU PAKYILIHAKOBBIMU PBIXJIBIMU MepreyiaMu ¢ >kenBakaMu Gochopurtos u
npumechio (10-15 %) X/IOpUT-T/IayKOHUTOBBIX 3epeH MecyaHoll pa3MepHOCT. HepoBHOCTM KpOB-
IV CBUTBI BBITTOIa>KMBAIOTCSI BSI3KOI 3e/1eHOI I/IMHOM (1-5 cM) BCKpbITast MOIITHOCTD CBUTBI OKO-
1o 10 M. B nnTepBane 3-7 M HIU>Ke KPOB/IM COOpaHbI MHOTOYVIC/IEHHbIE OpPraHNYecKue OCTATKI,
Cpenu KOTOPBIX ompeneneHbl: Tputobutsl Judomia dzevanovskii Lerm., J. tera Laz., Judomiella
heba Laz., Pagetiellus porrectus Laz., Jakutus aff. priscus Laz., Erbiopsis (?) priscus Laz., xuonmursr
1 6paxmOIO/bI.
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Facies Region) demonstrate predominant distribution of normal marine facies. They are
distinguished by certain lithological succession with persistent occurrence of domanik-type
deposits (the Kuonamka, Inikan and other formations) in the upper Lower - lower Middle
Cambrian interval. The area separating these regions (the Anabar-Sinsk Facies Region) combines
the distinctive features of both regions but shows its own specific character best pronounced in
faunal content (Savitsky et al., 1972).

The Erkeket Formation was established by A.I. Gusev (Timofeev, 1955, p. 548) in the Olenek
River basin of the northeastern Siberian platform. It occurs in the Kuoi-Daldyn, Udzha and
Olenek uplifts of Northwestern Yakutia (the Anabar-Olenek Facies Region). It was named after
the Erkeket River, the right Olenek tributary. Its stratotype is at the Erkeket mouth. The formation
is conformably overlain by the Kuonamka Formation and composed of cherry-red and greenish-
gray, clayey limestones and red-brown and greenish-gray dolomitized marls.

The Kuonamka Formation was established by K.K. Demokidov (1957). The name was
derived from the Malaya Kuonamka River (the tributary of the Anabar River). This area should
be considered to be a type area of the formation. The formation extends from the western
to eastern limits of the Facies Region (Resolutions..., 1983, fig. 10). It is composed of marls,
mudstones, limestones, siliceous rocks enriched in organic matter. The continuous section of
the formation (33 m thick) is at the Creek Yulegir-Yuryakh mouth, the right tribute of the
Malaya Kuonamka River (Shabanov, 1970). The most complete (55 m) section of the formation
is at the Creek Boroluolakh, the left tributary of the Olenek River, where its base includes the
thick (7.1 m) Boroulakh Horizon of oil shales. Thickness of the formation in the Molodo section
is 48.5 m. It has stratigraphic contacts with the underlying Erkeket Formation and the overlying
Olenek (Yunkyulyabit-Yuryakh) Formation.

The Olenek Formation was established by G.G. Moor, B.N. Rozhkov, and B.V. Tkachenko
(1934). Its stratotype is located at the upper stream of the Olenek River. The formation occurs
in the Anabar-Olenek Facies Region. The constituent deposits are variegated limestones, clayey
limestones, marls with abundant trilobites, and locally sharply dominating red-brown marls.
Lower 10-12 m of the formation is referred to the Tomagnostus fissus - Paradoxides sacheri
Zone.

Lithostratigraphy

Fig. 2 shows a section of the larger part of the Kuonamka Formation and the lower part of
the Olenek Formation. The exposed basal part of the Kuonamka Formation and upper part of
the underlying Erkeket Formation are outside the photo. The Kuonamka Formation embraces
the upper (Anabaraspis) zone of the Lower Cambrian and the entire lower stage of the Middle
Cambrian. The traditional Lower-Middle Cambrian boundary (the boundary between Series 2
and Series 3) lies in the middle part of the formation.

The Erkeket Formation is composed by interbedding gray platy limestones and subordinate
greenish-gray marls. The uppermost interval of 0.15-0.20 m (transitional to the Kuonamka
Formation) is represented by pyritized, shelly loose marls with phosphorite nodules and admixture
(10-15 %) of chlorite-glauconite grains of sand size. Unevenness of the uppermost bed is smoothed
out with green viscous clay (1-5 cm). The exposed deposits are about 10 m thick. Abundant fossils
including trilobites Judomia dzevanovskii Lerm., J. tera Laz., Judomiella heba Laz., Pagetiellus
porrectus Laz., Jakutus aff. priscus Laz., Erbiopsis (?) priscus Laz., hyoliths and brachiopods were
found 3-7 m below the top.
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KyOHaMCKa}I ceuma

ITauxa I (6.0 m)

1. ApruuTel TeMHO-Cepble U UepHBble, YellyildaTble TOHKO-BOIHUCTO-CIOIYATBIE VI JIMCTOBATBIE TOHKO-
IapasUIe/IbHO-CIOYAThle ¢ KOHKPELMsIMI KPUIITO3ePHIUCTBIX (POCHOPUTOB YIIOIEHHO-CeprIecKoil u
ceprioBuHO popmbl. CTpoeHe KOHKpeLit 30HabHOe (17151 chepongoB) 6o MacCUBHOE (/151 CepIIOBIA-
HbIX). HekoTopble KOHKperyu (B HIOKHUX 10-15 cM) Hecy T criefibl OMoTy pOarinii (Celble XOAbl )KIBOTHBIX 10
5 MM [J1iaMeTPOM 1 HECKOJIBKIX CAHTVMETPOB JI/INHOIL, BBIIIOJTHEHbI 00bIYHO mmputoM). Pochoputs! mpu-
YPOUEHBI K IIPOCIIOSIM Yellyif9aThiX apriyumnToB (1o 50 % Ha MOpPOJy), B IMCTOBATHIX aprUJUINTAX pa3Mep
KOHKpewuit pocdopruToB MeHBIIIE M BCTPEYAIOTCS OHM 3HAYUTENBHO pexxe (1o 5-10 % Ha ropozy) ... 34 M
B6/1m3u KpoB/IM rpymIiel cioeB HalifeHsl pefkne Lermontovia dzevanovskii (Lerm.), L. grandis (Lerm.).

2. AprusIInThl YepHBIe JTMCTOBAThIe ¢ TOHKUMM (1-5 €M) IPOCTOSIMIU CEPbIX ¥ TeMHO-CEPbIX IIMHNUCTBIX
U3BECTHSIKOB U Meprejieil ¥ pegKUMI KOHKpenusiMy (CETapueBOro TUIA) CEPhIX KPUCTA/UIMIECKIX

U3BECTHSIKOB. B BepXHeil 4acTy OTMEYarOTCs HECKONBKO TOHKUX IPOCIOEB KPEMHEN ............. 2.0 M
B cpenneit wacTy Tpunobutsr: Lermontovia dzevanovskii (Lerm.), L. grandis (Lerm.), 6paxuomnonsi,
racTpOIOMbI.

3. AprMWIIMTBL ¥ Mepre/in YepHble TOHKO-MUKPO-CIOMYaThle ¥ TOHKO-IINTYATble B HIDKHEN IIOJIOBVHE
MHTepBaa U MsTKIE YellyI4aTo-0CKOIbYATble TeMHO-Cepble apTVJIINTBL C TOHKMMI TIMH309KaMI 1
JIMH30BUIHBIMU CIIOMKaMM (B0 1-2 cM) YepPHBIX KPEMHEI B BEPXHEI TIOTIOBUHE «.....cevveenennne . 0.6 M
B6mmsu xpoBnu mayku Tpruaobutel Paramicmacca petropavlovskii Suv., Lermontovia grandis (Lerm.),
XMOJIUTBI, OPaXMOMOABL.

Iauxa II (7.7 m)

4. VI3BeCTHAKN ITMHUCTBIE TOHKO-3€PHIUCTbIE TOHKO-C/IOYaThle Cepble I TEMHO-Cepble. 3aJIeraloT B BIJIe
CJI0€B IIepeMEHHOJ MOIIHOCTY (OT IIePBBIX CAHTUMETPOB JIO IEPBbIX JeCATKOB caHTUMeTpoB). Ha-
O/TI0fAI0TCSI HEMHOTOYVICTIEHHBIE IIPOC/ION apIWJIIMTOB U Mepresiell; B BepXHell 4acTU B U3BeCTHAKAX
nATHA (CTSDKEHMS) CKPBITO-3€PHMUCTBIX KPeMHel, OKAaHTOBaHHBIX KPUCTA/UIAMU IUPUTA ....... 1.7 M

5. IlepecianBaronimecss Meprenn, apruUIAThI, TIMHICTbIE U3BECTHAKY TOHKO-CIOMYaThle TEMHO-Cepble
u 4depHble. B cpemHell yacTu mmacT 6eXXeBO-Ceporo M3BeCTHsKA IIePEeMEHHON MOIIHOCTU (2-45 cMm),
TOHKO-CJIOVCTOTO B OCHOBAaHMM ¥ KPOBJIe, I MAaCCUBHOTO (KOMKOBATOr0) B CpefHell yacTu (B paspy-
Bax). B BepxHeli yacTu nHTepBaja npeobnafaoT IIMHUCTDIC M [JIMHUCTO-KPEMHICTBIE IIOPOADI ... 1.6 M

6. MOHOTOHHO IlepecayBaloIMecs YepHble TOHKO-CI0MYaTble KPEMHUCTO-KapOOHAaTHO-IJIMHUCTbIE T10-
ponsl cMelraHHOro cocrasa (B ganpHermeM — KKI') n apruinurer. B nuntepsanax 0.6-0.9 mu 1.3-1.6 M
MTaKeThl TOHKO-MUKPO-CIOUCTBIX CEPBIX U TEMHO-CEPbIX [JIMHNUCTBIX M3BECTHAKOB TOHKO-TIMTYATBIX
(1-3 cm). B cpepHert yacTu — 4eTbIpe TOHKUX (1-3 CM) C/10SI YEPHBIX KPEMHEM .evuernnenneanennneen. 1.7 m
ITo Bceli rpyIIe clI0eB MHOTOYMC/ICHHBIe TpMIoOuThl: Anabaraspis cylindrica Lerm., A. tenius Laz.,
Kootenia anabarensis Lerm., K. moori Lerm., K. jakutensis Lerm., 6paX1omopl, XMONINTBL

7. ApruyunThl, KpeMHUCTbIE apTYJIINTBI, KPEMHIICTbIE Mepre/in 1 IIMHJICTbIE U3BeCTHAKY YepHble TOHKO-
CTI0iYaThle TOHKO-TUIMTYaThIe. [IpeobnajaroT aprimnTel ¥ KpeMHMCTEIe Mepreny. B untepsane 0.7-0.8 M
OT IIOJOIIBBI — TEMHO-CEPBIl KPEeMEHb HEUYeTKO TOHKO-MUKPO-C/IOUCTBIN TOICTO-IUINTYATHIN. BepxHue
0.50 M C/IOXKEeHBI YEPHBIMY MMUKPO-CIOMYAaThIMU MEPreisMy (O IIMHUCTBIX U3BECTHSIKOB) ...... 27 M
Tpunobutsr: Anabaraspis cylindrica Lerm., A. tenius Laz., A. splendens Lerm., Kootenia anabarensis
Lerm., K. moori Lerm., K. jakutensis Lerm., Neopagetina orbiculata Laz., Alokistocare cf. euchare
Resser, 6pax1onofbl, XMOIUTHL.

Iauka III (6.7 m)

8. Haumnuascp 0.2-0.3 M c1oeM 4epHOTO TOHKO-MMKPO-CIOIYATOrO IJIMHNUCTOTO M3BECTHAKA (CI0M
¢ Cheiruroides arcticus), Bblle 3a/IeraloT 4epHble KPEMHICTbIE APTUJUINTHL C YaCTBIMI IPOCIOSIMNU
TeMHO-cepbix KpemHen 1 KKI. B 1.4 M 0T ocHOBaHMA MHTepBaja — C/I0M Y€PHBIX TOHKO-CIOMYaThIX
IJIMHUCTBIX M3BECTHAKOB IepeMeHHOI MomHocTy (0.05-0.30 M), MHTEHCUBHO IMPUTHU3MPOBAHHBIX
Ha YYaCTKaX C MUHMMATBHOM TOMIIMHOM .....ccuiiuiiniiniinitnitnit it it it eit et eineineaneenanaanas 35 M
B 6a3a1bHOM C710€ IIMHICTOrO M3BeCTHsIKA (pC. 4) BIepBbIe B paspese nosBistioTcst Maccosble Cheiruroides
arcticus N. Tchern., B komItekce ¢ kotopeiM Bcrpedensr Ovatoryctocara granulata N. Tchern., O. ovata
N. Tchern., Oryctocephalops frischenfeldi Lerm., mpoxopsiumit cuusy Anabaraspis splendens Lerm.
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The Kuonamka Formation

Member I (6.0 m)

1. Dark gray and black, thin wavy-bedded, imbricate and thin parallel-bedded, foliated mudstones. They
enclose concretions of cryptograined phosphorites of flattened-spherical and sickle-like form. The
concretions have zonal (spheroids) and massive (sickle-shaped) structure. Some concretions (in lower
10-15 cm) bear bioturbation traces (blind tracks 5 mm across and few centimeters long are usually
filled with pyrite). The phosphorite concretions are mostly confined to imbricate mudstones (up to 50 %
of a rock) and are smaller and less frequent (up to 5-10 % of a rock) in foliated mudstones ......... 34m
At the top: Lermontovia dzevanovskii (Lerm.), L. grandis (Lerm.).

2. Black foliated mudstones with thin (1-5 cm) interbeds of gray and dark gray clayey limestones and
marls; rare septarian nodules of gray crystalline limestones. Some thin chert interbeds in the upper
part 2.0m
In the middle part: trilobites Lermontovia dzevanovskii (Lerm.), L. grandis (Lerm.), brachiopods,
gastropods.

3. Black thin-, micro-bedded and flaggy mudstones and marls in the lower half and dark gray soft imbricate-
splintered mudstones with thin lenses and lens-like interbeds (up to 1-2 cm) of black cherts in the upper
half 0.6 m
At the top: trilobites Paramicmacca petropavlovskii Suv., Lermontovia grandis (Lerm.), hyoliths,
brachiopods.

Puc. 4. Ilogoursa 3ousl Ovatoryctocara (3eneHast TNHIL).

Fig. 4. The base of the Ovatoryctocara Zone (green line).
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B nepexphIBaIOINX OTIOKEHMAX IPAKTUYECKH IO CAMOM KPOB/IM TPYTIIbI C/I0€B IePeUMCIeHHbIN KOM-
IteKc pononHsAT Pagetidae — Pagetia horrida Lerm., P. ferox Lerm. u nepBble egMHUYHbIE arHOCTY-
mbI — Peronopsis sp., a IT0YTH y caMo¥ KpOB/M BCTPEUEHEI 1 pefikne Tpumobutsl poma Kootenia.

9. TeMHO-cepble KPEMHI 1 KPEMHUCTbIE apIMJIIUTBI TOHKO-C/Iol4aThie. B ocHoBanuy nHTepBana 0.2-0.5 M

II/TaCT TeMHO-CEePBIX TOHKO—3€PHUCTBIX ¥ TOHKO-CIOMYaThIX OMOKTaCTUYeCKUX U3BECTHAKOB C pefi-
xumu Condylopyge vicina Wester., Pagetides sibiricus Laz., Triplagnostus cf. ademptus Pokr. et Egor.,
Eoptychoparia sp. u fp. B 20 cM BbllIe c1ou ¢ MHOTO4YMCIeHHBIMU Tpunobutamu Paradoxides eopinus
Sol., Eoptychoparia manifesta Laz., Peronopsis aff. crassa Lerm. u gp. VIsBecTHsIKM B cpefjHet G0/bliIeit
JaCTM IJIaCTa MaCCUBHBIE Cepble C peTKMMI KOMKaMM TaKMX e OMOK/TaCTUIeCKIX M3BeCTHAKOB. B 0.8 M
OT TIOfIOUIBBI OTMeYaeTcs NMH3OBUOHBIN (0-3.0 cM) NPOC/ION YepHBIX aleBPUTHCTBIX Meprenei
co cepryecKuMI KOHKpenuaMu GochopruToB, MMEIIINX KOHI[EHTPUYEeCKOe CTPOEHHE ......... 1.2 M

10. B ocHOBaHUU VMHTEpBasia BbINENACTCA I[BOI;IHO]?I IIJTIaCT CeEporo TOHKO-C/IOMYaTOTO I MACCUBHOTO U3BECT-

Haka (0.15-0.20 M), pasgenenHoro 0.05 M Ipoc/IoeM YepHOTO Mepresis. Brlllle 3ajieralor nepecianpao-
myecs apruThl, kKpemun, KKI' 1 ramuncThie nspecTHAKN. Bee IOPOJbI TOHKO-C/IOMYaThle, TEMHO-
cepble 0 YepHBIX; B MHTepBanax 0.65-1.0 Mu 1.5-2.0 M 1peo6/1ajaloT TOHKO-MUKPO-CI0I9aThie TOHKO-
D00 87U U 2 (B k) 1T o 5 2620 2.0 M
/3 TpumobuToB B 3TON dYacTM paspe3a Hamboree MHOTOYNC/ICHHBI IIPECTaBUTENM CeMelcTBa
Oryctocephalidae: Ovatoryctocara granulata N. Tchern., O. ovata N. Tchern., Oryctocephalops
frischenfeldi Lerm.; B 25-30 c¢M BbIllle IIOfOLIBLI TPYIIBI CJIO€B BMeCTe ¢ Ha3BaHHBIMU (popMaMm
BcTpeueHbl Paradoxides pinus Holm, P. eopinus Solov., Eoptychoparia manifesta Laz., Pagetia horrida
Lerm., pegxue Kootenia anabarensis Lerm., K. moori Lerm. u ap.; B BepXHell II0JIOBMHE HapsAy ¢
obunpabIMU Oryctocephalidae gacto BcTpeuatorcsa u arHoctupst: Peronopsis crassa Lerm., P. scutalis
(Salter in Hicks), Triplagnostus ademptus Pokr. et Egor. u p.

Hauka IV (12.2 m)
11. JIByXC/IOMHBIN I/IACT M3BECTHsIKA (pUC. 5, 6) CEPOro 1 CBETIO-CEPOro OGMOK/IACTUYECKOTrO (O Tpu-
JIOOMTOBOrO PaKyILIHsIKA B OCHOBAaHWUY U KPOBJIE C/I0eB). B 060MX CI0SIX OTMEYAIOTCsI IOJOIIBEH-
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Puc. 5. ITogomsa 3ousl Kounamkites (B OCHOBaHUM II/IaCcTa U3BECTHSAKA).

Fig. 5. The base of the Kounamkites Zone (at the base of the limestone stratum).




Member 11 (7.7 m)

4. Gray and dark gray thin-bedded, fine-grained clayey limestones. They occur as beds of variable thick-
ness (from few to few tens of centimeters). Infrequent interbeds of mudstones and marks; nodules of
cryptograined cherts fringed with pyrite crystals in the upper part .........c.ccoooviiiiiiinn. 1.7 m

5. Interbedding of dark gray and black thin-bedded marls, mudstones, and clayey limestones. A bed of beige-gray
limestone of variable thickness (2-45 cm), which is thin-bedded at the base and top and massive (clotted)
in the middle part (in swells). Predominantly clayey and clayey-siliceous rocks in the upper part ... 1.6 m

6. Monotonous interbedding of black thin-bedded mixed siliceous-carbonate-clayey deposits (SCC) and
mudstones. Packets of gray and dark gray flaggy (1-3 cm), thin-micro-bedded, clayey limestones in the
intervals of 0.6-0.9 m and 1.3-1.6 m; four thin (1-3 cm) beds of black cherts in the middle part ... 1.7 m
Throughout the unit: abundant trilobites Anabaraspis cylindrica Lerm., A. tenius Laz., Kootenia
anabarensis Lerm., K. moori Lerm., K. jakutensis Lerm., brachiopods, hyoliths.

7. Mudstones, siliceous mudstones, siliceous marls, and black thin-bedded, flaggy clayey limestones. Mudstones
and siliceous marls dominate. Dark gray thin-micro-bedded, platy chert in the interval of 0.7-0.8 m above
the base. Upper 0.5 m are composed of black micro-bedded marls (up to clayey limestones) ... 2.7 m
Trilobites Anabaraspis cylindrica Lerm., A. tenius Laz., A. splendens Lerm., Kootenia anabarensis
Lerm., K. moori Lerm., K. jakutensis Lerm., Neopagetina orbiculata Laz., Alokistocare cf. euchare Resser,
brachiopods, hyoliths.

Member III (6.7 m)

8. A bed (0.2-0.3 m) of black thin-micro-bedded clayey limestones (beds with Cheiruroides arcticus) is
succeeded by black siliceous mudstones with frequent interbeds of dark gray cherts and SCC. A bed of
black thin-bedded clayey limestones of variable thickness (0.05-0.3 m), which are intensively pyritized
in the thinnest intervals, occurs 1.4 m above the base .................c.oooo 3.5m
The basal bed of clayey limestones (Fig. 4): first appeared abundant Cheiruroides arcticus N. Tchern.
together with Ovatoryctocara granulata N. Tchern., O. ovata N. Tchern., Oryctocephalops frischenfeldi
Lerm., and passing from below Anabaraspis splendens Lerm. The higher beds through the top:
Pagetidae — Pagetia horrida Lerm., P. ferox Lerm., the first single agnostids Peronopsis sp., and rare
trilobites Kootenia at the very top.

9. Dark gray cherts and thin-bedded siliceous mudstones. A stratum of dark gray fine-grained and thin-
bedded bioclastic limestones with rare Condylopyge vicina Wester., Pagetides sibiricus Laz., Triplagnostus
cf. ademptus Pokr. et Egor., Eoptychoparia sp., etc. at the base of the interval of 0.2-0.5 m. Beds with
abundant trilobites Paradoxides eopinus Sol., Eoptychoparia manifesta Laz., Peronopsis aff. crassa Lerm.,
etc. 20 cm above this interval. The limestones of the larger middle part of the stratum are gray massive
with rare clots of the same bioclastic limestones. A lens-shaped (0-3.0 cm) interbed of black silty marls
with spherical phosphorite concretions of concentric structure is 0.8 m above the base ............. 1.2m

10. A basal double stratum of gray thin-bedded and massive limestone (0.15-0.20 m), which is divided
by a black marl interbed 0.05 m thick. Higher are interbedding mudstones, cherts, SCC, and clayey
limestones. All of them are dark gray to black, thin-bedded; intervals of 0.65-1.0 m and 1.5-2.0 m are
mostly composed of thin-micro-bedded flaggy limestones ..............ccoeviuiiiiiiiiiiiniiniiinninn.. 2.0 m
Abundant trilobites of family Oryctocephalidae: Ovatoryctocara granulata N. Tchern., O. ovata
N. Tchern., Oryctocephalops frischenfeldi Lerm.; 25-30 cm above the unit base these forms occur
together with Paradoxides pinus Holm, P. eopinus Solov., Eoptychoparia manifesta Laz., Pagetia horrida
Lerm., rare Kootenia anabarensis Lerm., K. moori Lerm. and other; abundant Oryctocephalidae forms
and agnostids Peronopsis crassa Lerm., P. scutalis (Salter in Hicks), Triplagnostus ademptus Pokr. et
Egor. etc. in the upper half of the unit.

Member IV (12.2 m)

11. A double stratum of gray and light gray bioclastic (trilobitic coquina at the base and top of beds) limestones
(Figs. 5, 6). Basal intrusion signs and reduced Bouma bedding succession. Tops of gray limestones are
smoothed out with lenticular interbeds (0-3.0 cm) of coarse-crystalline limestones (so called crystalline
«druses» (vertical plates of shale) widespread in other oil shale formations) ..................... 0.2-0.4 m
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Puc. 6. Konrakr 30 Ovatoryctocara u Kounamkites (3enenast muHus).

Fig. 6. The contact of the Ovatoryctocara and Kounamekites zones (green line).

Hble 3HAKM BHEJPEHN U peyLMpOBaHHAas MOCAeNOBATeIbHOCTh HamtacToBaHuil boymer. Kposmio
CTI0€B CEPbIX M3BECTHIKOB BBIIONAXXMBAIOT TMH30BUAHbIE ITpocion (0-3.0 cM) KpYNHO- 1 TUTAaHTO-
KpUCTa/UTMYeCKUe M3BECTHAKOB (T.H. KPUCTAIMYECKME «IEeTKU», LIMPOKO PacHpOCTpPaHeHHbIe
U B JPYTUX FOPIOYECTTAHIIEBBIX POPMALIMIIX) «.evueniutietiitiettetetaeeiteaen e eaneaeneeeieaenanes 0.2-0.4 m
/I3 opraHMYecKUX OCTAaTKOB, COOPAaHHBIX B [JBYXCIONHOM IIACTe M3BECTHSKA OIpeMe/eHbL:
Kounamkites ex gr. multiformis Egor., K. rotundatus N. Tchern., Ovatoryctocara granulata N.Tchern.,
Oryctocephalus reticulatus (Lerm.) (mepBoe nosiBnenne, FAD), O. reynoldsiformis Lerm., Pagetia ferox
Lerm., Pagetides sibiricus Laz., Peronopsis aff. inarmata Hutch., P. crassa Lerm., MHOrouncieHHble
OpaxMOIIOfbL.

12. KpeMHM 4epHble TOHKOCTIOMCTBIE C IPOCTIOSAMM Ye€PHBIX TOHKO-MUKPO-CI0MYaThIX apriintos u KKI
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(puc. 7). OTMedeHBI HECKOIBKO IIPOCIOEB CEPhIX TOHKO-CIONYAThIX N3BeCTHAKOB. B 0.05 M u B 0.45 M
OT OCHOBAHUs MHTEPBaa ISATH- M TPEX-CAHTUMETPOBbIE CIONKI TEMHO-CEPBIX Mepresieil ¢ )Ke/lBad-
KaMJ CepbIX M CBET/IO-CEPBIX OMOK/IACTUYECKUX M3BeCcTHAKOB (BepxHmit ¢ Erbia granulosa Lerm.,
Kounamkites rotundatus N. Tchern., Granularaspis sp., Pagetia ferox Lerm. JlaHHBII1 IPOCIION C aHa-
JIOTVYHBIM KOMITIEKCOM IIPOC/IEXXMBAETCsI B KYOHAMCKOJT CBITE HAa MHOTIE COTHU KM/IOMeTpOoB. B6mu-
31 KPOBJIM B KOMIIEKCe IpeobafanT opukronedamnasl u arHoctuasl Oryctocephalus reticulatus




12.

Throughout the double stratum: Kounamkites ex gr. multiformis Egor., K. rotundatus N. Tchern.,
Ovatoryctocara granulata N. Tchern., Oryctocephalus reticulatus (Lerm.) (FAD), O. reynoldsiformis
Lerm., Pagetia ferox Lerm., Pagetides sibiricus Laz., Peronopsis aff. inarmata Hutch., P. crassa Lerm.,
abundant brachiopods.

Black thin-bedded cherts with interbeds of black thin-micro-bedded mudstones and SCC (Fig. 7).
Several interbeds of gray thin-bedded limestones. Dark gray marls (5 and 3 cm) with nodules of gray
and light gray bioclastic limestones 0.05 m and 0.45 m above the base. The upper interbed contains
Erbia granulosa Lerm., Kounamkites rotundatus N. Tchern., Granularaspis sp., Pagetia ferox Lerm.
This interbed of the Kuonamka Formation extends for many hundred kilometers. At the top of the
unit: dominating oryctocephalids and agnostids Oryctocephalus reticulatus (Lerm.), O. reynoldsiformis
Lerm., O. vicinus N. Tchern., rare Oryctocephalops frischenfeldi Lerm., Peronopsis recta Pokr. et Egor.,
etc. An interbed of dark gray bioclastic limestones with concretion swells at the top ............... 1.8 m

Puc. 7. XapaKTep JepenoBaHMA U3BECTHAKOB, apIUMIZINTOB I KPEMHUCTBIX ITOPOJ B HM3aX 30HDL Kounamkites.

Fig. 7. Alternation of limestones, mudstones, and siliceous rocks in the lower part of the Kounamkites Zone.
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(Lerm.), O. reynoldsiformis Lerm., O. vicinus N.Tchern., pegkue Oryctocephalops frischenfeldi Lerm.,
Peronopsis recta Pokr. et Egor. u gp.

3aKaHYMBAETCS IPYIIIA CIOEB IIPOCTIOEM TEMHO-CEPOro OMOKTACTIYECKOTO N3BECTHAKA C KOHKpelL -
(Q3583 80198 7 0T K114 < T2 1. 0/ 1.8 M

13. Ilepecnanpatomuecss KKI' 1 apruninnThl 4epHble TOHKO-MUKpPO-caoitdaTbie. [Io BceMy nHTEpBay ce-

pble TOHKOCIOYaThle n3BecTHAKNU (10 10 % ob6beMa) U pefKie CIOM YePHBIX KPEMHEI ......... 22Mm
Hanbomnee HachllljeHbl OpraHMYeCKMMM OCTaTKaMyu HIDKHMe 40-45 cm rpynmsl cinoeB. Otciopa
onpepenenbl: Oryctocephalus reticulatus (Lerm.), O. reynoldsiformis Lerm., O. vicinus N. Tchern.,
Oryctocephalites incertus N.Tchern., Oryctocephalops frischenfeldi Lerm., Ovatoryctocara granulata
N. Tchern., O. ovata N. Tchern., Kounamkites virgatus Laz., K. rotundatus N. Tchern., Peronopsis recta
Pokr. et Egor., Triplagnostus ademptus Pokr. et Egor., Pentagnostus anabarensis Lerm., Pagetia ferox
Lerm., Sandoveria ? sp., MHOTO4MC/IEHHBIE OPAXUOIIOBI U JIP.

14. PurmugaHO gepenyrounecs 9€pHble TOHKOC/TIONCTbIE KPEMHU U Y€PHDIE apTUJIJINTDI C HpeO6HaHaHI/IeM

15.

16.

KpeMHell (okono 60 % ob6bema). B HiDKHUX 0.55 M M3BECTHSKHU Cepble TOHKO-CIOMYAThIE Y TOHKO-
IUIMTYAThle C PESKUMU IIPOCTIOSIMY Y€PHBIX apIUUINTOB 2.7 ™
B cpepneit wacTy rpynmsl ciioeB cobpanbl: Kounamkites rotundatus N. Tchern., Opsidiscus korobovi
Shab., Pagetides spinosus Laz., Triplagnostus ademptus Pokr. et Egor., Triplagnostus gibbus (Wester.),
Peronopsis fallax Linrs., 6paXx1onOAbI, COMKYIIBI TyOOK; U3 BBILIeTe)XXalllell 4acTI padpe3a OIIpefie/IeHbl
penkne Kounamkites insuetus Laz., Triplagnostus ademptus Pokr. et Egor., T. praecurrens (Wester.),
OpaxMOIOfbL.

Haunnasicp nmuusoBupabiM cnoem (0.03-0.15 M) TOHKO3€PHUCTBIX HEYETKO-TOHKO-CIOUCTBIX CEPBIX
M3BECTHSIKOB, BBILIE 3a/IETAI0T Y€PHbIE TOHKOC/IONCTbIE KPEMHN MYepHbleaprmuinTsl. [Ipeobmagator
KPEMHM (IO 60 %0 OOBEMA) . ..vuteit ettt ettt et et et e et e e ettt et et et et et et et et e e e e 2.6 M
[TepecmanBaromnecs kpemun, aprwumuThl 1 KKI' gepHBIe TOHKO-MUKpO-cnondareie. [Ipocion ap-
rnToB (3-5 ¢M) BCTpedaroTcs depe3 5-15 cM, KOIMYeCTBO KPeMHEN YMEHBIIAEeTCsI CHU3Y BBEpPX
L8O T T 27 m
3 xapaBaeobpasHoro cTsKeHus (puc. 8) u 06/1eKaIINX ero CIaHIles, 4To B 1.5-1.8 M HIKe KPOBIN
IPYIIIBL CJIOEB cOOpaHbl MHOrOYMcIeHHble Ovatoryctocara ovata N. Tchern., Triplagnostus ademptus
Pokr. et Egor. u egunnynsle Oryctocephalus reynoldsiformis Lerm., Pentagnostus anabarensis Lerm.;
B 15 cM HM>Ke KPOBIM — MHOrOYMC/IeHHBble arHocTuabl — Triplagnostus ademptus Pokr. et Egor.
n Pentagnostus anabarensis Lerm., a B usBecTHsake (MowjH. 0.15 M), 3ajieraiolieM B KpOBJie IaykKy,
HalieHbl: Pentagnostus anabarensis Lerm., Oryctocephalus reynoldsiformis Lerm., Paradoxides sp.,
Tomagnostus sibiricus Pokr. et Egor., Peronopsis scutalis (Salter in Hicks), Kounamkites insuetus Laz.,
Condylopyge sp., Triplagnostus ademptus Pokr. et Egor.

Iauxa V (11.8 m)
17. KKT TeMHO-cepble TOHKO-C/IOMYAThle TOHKO-TUIMTYATbIe OMOKTACTUYECKMe (IO arHOCTUOBBIX pa-

KYIIHSKOB). BBIIYK/IOCTb MaHIMpEN TPUIOOUTOB CBSI3aHa CO CTENEHbI0 IIMHUCTOCTY IOPOLbI 06-
PaTHOI 3aBIUCUMOCTbBIO. B OCHOBaHMM MHTEPBaIa CEPBIN U3BECTHSK (IMCTAIbHBIN TypONIUT) TOHKO-
TapasIeNIbHO -, TOHKO-BOJTHIUCTO-CIOUCTHIN 11 MaccuBHBIN TonmuuoNn 0.1-0.2 M. B mesrom otnoxxenns
TPYIIIBI C/I0€eB 17 GPOHUPYIOT HIDKEIEXKALILYIO TOJIY M CO3[JAI0T YCTYII IIPEKPACHO BUAMMBII Ha (o-
0] 0T T 1) 1 o' PPN 0.7-0.8 M
B HwpkHell gactu c1ost cobpanbl Tpumobuter Pentagnostus anabarensis Lerm., Kounamkites insuetus
Laz., K. rotundatus N. Tchern., Kounamkites sp., Elrathia alexandrovi N. Tchern., Oryctocephalus
reynoldsiformis Lerm., O. reticulatus (Lerm.), O. vicinus N. Tchern., Triplagnostus ademptus Pokr. et
Egor., T. praecurrens (Wester.), Ptychagnostus aft. atavus (Tull.), Pagetia ferox Lerm., Peronopsis recta
Pokr. et Egor., Chondranomocare sp., Oryctocephalites incertus N. Tchern.

B BepxwHeit wactu cmos nosssitorcst Triplagnostus gibbus (Linrs.), T. ademptus Pokr. et Egor.

18. VI3BeCTHAKM TEeMHO-Cepble TOHKO-CIOIYaThle TOHKO-CpefHe-IInTYaTble nepecnansatommeca ¢ KKI,
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YepHBIMI MepreiaMu i apruvinramu. Ilo Bcemy naTepBaiy 14 cnoes (5-15 cM) 4epHBIX MAaTOBBIX VN
(3 (Ter ¥z 011 070: g oS3V = (<) / PO 41 M
B cpennett wactu crost Bcrpedenst Tpunobutsr Triplagnostus gibbus (Linrs.), T. praecurrens (Wester.),
Tomagnostus sp.
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Puc. 8. KapaBaeo6pasHble CTs)KeHM U3BECTHAKOB B BepXaxX 30HbI Kounamkites.

Fig. 8. The bun-shaped nodules of limestones in the upper part of the Kounamkites Zone.

13. Interbedding SCC and black thin-micro-bedded mudstones. Gray thin-bedded limestones (up to 10%

of a rock) and rare beds of black cherts occur throughout the unit ...................... 22m
Lower 40-45 cm is the most fossiliferous interval: Oryctocephalus reticulatus (Lerm.), O. reynoldsiformis
Lerm., O. vicinus N. Tchern., Oryctocephalites incertus N. Tchern., Oryctocephalops frischenfeldi Lerm.,
Ovatoryctocara granulata N. Tchern., O. ovata N. Tchern., Kounambkites virgatus Laz., K. rotundatus
N. Tchern., Peronopsis recta Pokr. et Egor., Triplagnostus ademptus Pokr. et Egor., Pentagnostus
anabarensis Lerm., Pagetia ferox Lerm., Sandoveria? sp., abundant brachiopods and other fossils.

14. Rhythmically alternating black thin-bedded cherts and black mudstones with dominating amount of

cherts (about 60 % of a rock). Gray thin-bedded and flaggy limestones with rare interbeds of black
mudstones in the lower 0.55 M ..ot 27m
In the middle part: Kounamkites rotundatus N. Tchern., Opsidiscus korobovi Shab., Pagetides spinosus
Laz., Triplagnostus ademptus Pokr. et Egor., T. gibbus (Wester.), Peronopsis fallax Linrs., brachiopods,
sponge spicules; below: rare Kounamekites rotundatus N. Tchern., Opsidiscus korobovi Shab., Pagetides
spinosus Laz., Triplagnostus ademptus Pokr. et Egor., T. gibbus (Wester.), Peronopsis fallax Linrs.,
brachiopods.

15. A lenticular bed (0.03-0.15 m) of gray fine-grained, indistinctly thin-bedded limestones are succeeded

by black thin-bedded cherts (60 % of rock) and black mudstones ....................ccoeii. 2.6 m

16. Interbedding of cherts, mudstones and black thin-micro-bedded SCC. Mudstone interbeds (3-5 cm)

occur every 5-15 cm; a chert amount decreases from the base upward ....................o 2.7 m
Abun-shaped concretion (Fig. 8) and enveloping shales 1.5-1.8 m below the top: abundant Ovatoryctocara
ovata N. Tchern., Triplagnostus ademptus Pokr. et Egor. and single Oryctocephalus reynoldsiformis
Lerm., Pentagnostus anabarensis Lerm.; 15 cm below the top: abundant agnostids Triplagnostus
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19. KKT' uepHble TOHKO-CIOM9aThle TOHKO-CpefjHe-II/INTYaThle ¢ IpeobIaaHueM KpeMHICTO COCTaBIIA-
1o1ell. Pefikuie mpocion Mepresieli M aprujUINTOB YePHBIX KPEeMHUCTBIX (o 10 % MHTepBaa) .... 6.4 M
B HypKHel yacTy c1os BeTpedeHsl TpuobuTs Triplagnostus gibbus (Linrs.), T. praecurrens (Wester.),
T. pictinatus Pokr. et Egor., T. contortus Pokr. et Egor., Tomagnostus fissus (Lund.), Ptychagnostus atavus
(Tull.).

20. Meprenu cepble O TEMHO-CEPBIX TOHKO-MUKPO-CIOMTATDIC ...cuvenurnrrnrrrnrnennennennennenneanennes 0.5 M

Hauka VI

21. MatoKyoHaMCKMiT MapKupyouuii ropu3oHT. Cepble, 6exeBo-cepble 610TypOupOBaHHbIE KOMKOBATbIE
u3BeCTHsIKM. Ha y4acTKax ¢ MMHMMAaIbHON MOIITHOCTBIO N3BECTHSIKNM OMOMHTPAK/TIACTIYECKIIE, 4aCTO
OKpeMHeHHble. BIUOK/TacTbI TpencTaBIeHbl, B OCHOBHOM, OCTaTKaMM UITIOKOXXUX, B MEHbIIEN Mepe
MUKPUTUSUPOBAHHBIM CKEJIETHBIM J€TPUTOM TPUIOONTOB, XMOMNTOB, OPaXMOIOA U APYTUX OPraHM3-
moB. Ha ygacTkax ¢ MaKCMMa/IbHOI MOIJHOCTBIO y/ie/IbHOE COfep>KaHNe GIOKIAaCTOB B IIOPOJie PE3KO
CHIDKAeTCS. B cpemHeit 4acTu maukym HabGMIODAI0TCSA 3HAKYU Merapsibu (?) ¢ IIMHOM BOMHBI B HECAT-
K METPOB M aMIIIUTYAOM 10 1.3 M ..ivuiiiiiiiiiiiiiiii i 0.4-1.7 ™M
B nopomse cost magensr Tpunobutst Paradoxides sacheri Barr. B xposie Bcrpeuenst Triplagnostus
gibbus (Linrs.), Paradoxides sacheri Barr.

IHauxa VII

22. MacnakbliCKMII MapKUPYIOI NI TOpU30HT. IlepecnanBaromiyecsa 4epHble TOHKO-CIO/YaTble IMCTOBA-
tole apruThl, KKI, IImHUCTIe N3BECTHAKY 1 M3BeCTHAKN. [IOpOJibI cepble 10 YepHBIX OMOKIACTH-
gyecKye (arHOCTUIOBbIE) TOHKO-IIMTYATBIE Y TOHKO-CIIOMYATBIC . .oeuivitnianiveiinieneneanss 2.0-3.1m
I[To Bcemy crnoo BcTpedatoTcst Tpunobutsl Triplagnostus arctus Pokr. et Egor., T. contortus Pokr.
et Egor., T. gibbus (Linrs.), Tomagnostus fissus (Lund.) Ptychagnostus atavus (Tull.).

O6mass MOIIHOCTb KYOHaMCKOJ CBUTHI B M3y4eHHOM paspese 48.2-48.5 m. Brime
3aJIeraloT cepble TOJICTO-IJIMTYATble M3BECTHAKU OJIEHEKCKON CBUTBL. B caMBIX HMXXHUX
crnosax BcTpedeHsl Tpunobutsl Paradoxides sacheri Barr. n Ptychagnostus sp.

buocrparurpadpus

BepxHue c/1ou epKeKeTCKOI CBUTHI OTHECEHBI HaMU K 6a3asIbHOI 30He 60TOMCKOTO sApyca
Ha TOM OCHOBaHMM, YTO B OOJIBLIMHCTBE Pa3pe30B BCKPHIBAIINX KYOHAMCKYIO CBUTY,
B IOACTMIAIOMNX €€ OT/IOXeHUAX (BepxHue 10-15 M 3IMAKCUHCKON U ePKEKEeTCKON CBUT)
ob6Hapy>xeHbI Tpun06uTh poga Calodiscus, JaTupyroumux TapeIHCKUI TOPU3OHT 6OTOMCKOTO
apyca (Illabanos, 1970; Pennna, 1972; Pemenns, 1983; u np.).

B paspes3e KyoHaMCKOJ CBUTBI, BCKPBITO B M3y4aeMOM pa3pese, pacIO3HAIOTCA Te XKe
30HBI, KOTOpPble XapaKTepHBI I/ paHee M3ydaBIIMXcA pa3pe3oB (pp. Hekekur, bopoymax
u np.) (puc. 9).

3ona Bergeroniellus expansus. YcTaHaBIMBaeTCs B CaMbIX HM3aX CBUTHL [[ns Hee
XapaKTepHO IpucCyTcTBue TpuaobutoB Bergeroniellus sp., Pagetiellus ultimus. 3ona
COOTBETCTBYeT 60TOMCKOMY SIPyCy HU)KHEro KeMOpUs U MMeeT MOILIHOCTD 2.6 M.

3ona Lermontovia dzevanovskii - Paramicmacca petropavlovskii. Jlnsa xominiekca Kpome
30HAJIPHBIX BUJIOB XapakTepHbl Lermontovia grandis, Neopagetina orbiculata u gp. 3ona
COOTBETCTBYET HIUJKHEN 9acCT! TOMOHCKOTO Apyca I MMeeT MOIIHOCTD 3.4 M.

3ona Anabaraspis. KoMniekc 30HBI COCTOUT M3 pa3IMYHbIX BUAOB poxa Anabaraspis: A.
splendens, A. cylindrica, A. tenius. Kpome H1ux oTMevaercs Haxonka Tpunobutos Kootenia
anabarensis. 9To TepMMHa/IbHAsA 30HA TOMOHCKOTO sIpyca HVKHEro KeMOpus. MOIIHOCTD B
paspese 4.3 M.
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ademptus Pokr. et Egor. and Pentagnostus anabarensis Lerm.; limestone (0.15 m) at the top: Pentagnostus
anabarensis Lerm., Oryctocephalus reynoldsiformis Lerm., Paradoxides sp., Tomagnostus sibiricus Pokr.
et Egor., Peronopsis scutalis (Salter in Hicks), Kounamkites insuetus Laz., Condylopyge sp., Triplagnostus
ademptus Pokr. et Egor.

Member V (11.8 m)

17. Dark gray thin-bedded flaggy bioclastic (up to agnostid coquina) SCC. A degree of carapace convexity
depends inversely on clay content in rock. Gray thin-parallel-, thin-wavy bedded and massive limestone
(distal turbidite) occurs at the base. Unit 17 restricts the underlying deposits and form escarp well seen
05 1 ] o TP 0.7-0.8 m
The lower part: Pentagnostus anabarensis Lerm., Kounamkites sp., Elrathia alexandrovi N. Tchern.,
Oryctocephalus reynoldsiformis Lerm., Triplagnostus ademptus Pokr. et Egor., T. praecurrens (Wester.),
Ptychagnostus aff. atavus (Tull.), Pagetia ferox Lerm., Peronopsis recta Pokr. et Egor., Kounamkites
insuetus Laz., Oryctocephalus reticulatus (Lerm.), O. vicinus N. Tchern., Chondranomocare sp.,
Oryctocephalites incertus N. Tchern., Kounambkites rotundatus N. Tchern.

The upper part: Triplagnostus gibbus (Linrs.), T. ademptus Pokr. et Egor.

18. Dark gray thin-bedded, flaggy limestones interbedding with SCC, black marls and mudstones. 14 beds
(5-15 cm) of black dull or Tustrous Cherts ...........couiiiiiniiiii e 4.1 m
The middle part: trilobites Triplagnostus gibbus (Linrs.), T. praecurrens (Wester.), Tomagnostus sp.

19. Black thin-bedded flaggy SCC with dominating amount of cherts. Rare interbeds of marls and black
siliceous mudstones (Up t0 10% Of the UNIt) .....oouviutiiiiiiit i 6.4 m
The lower part: trilobites Triplagnostus gibbus (Linrs.), T. praecurrens (Wester.), T. pictinatus Pokr.
et Egor., T. contortus Pokr. et Egor., Tomagnostus fissus (Lund.), Ptychagnostus atavus (Tull.).

20. Gray to dark gray thin-micro-bedded marls ............c.o.oiiiiiiiii 0.5 m

Member VI

21. The marker Malaya Kuonamka Horizon. Gray, beige-gray clotted bioturbated limestones, which
are biointraclastic, frequently silified in the thinnest parts. The bioclasts are mostly represented by
echinoderm remains, less amount of micritized skeletal detritus of trilobites, hyoliths, brachiopods and
other fossils. In the thickest parts of the unit the portion of bioclasts sharply decreases. The middle part
bears megaripple marks (?) from waves of tens of meters length and 1.3-m-amplitude ...... 0.4-1.7 m
At the base: trilobites Paradoxides sacheri Barr.; at the top: Triplagnostus gibbus (Linrs.), Paradoxides
sacheri Barr.

Member VII

22. The marker Maspaky Horizon. Interbedding black thin-bedded foliated mudstones, SCC, clayey
limestones, and limestones. The rocks are gray to black, bioclastic (agnostid), flaggy and thin-
bedded ... 2.0-31 m
Throughout the member: trilobites Triplagnostus arctus Pokr. et Egor., T. contortus Pokr. et Egor.,
T. gibbus (Linrs.), Tomagnostus fissus (Lund.), Ptychagnostus atavus (Tull.).

The overall thickness of the Kuonamka Formation in this section is 48.2-48.5 m. Above
there are gray platy limestones of the Olenek Formation. Their basal beds contain trilobites
Paradoxides sacheri Barr. and Ptychagnostus sp.

Biostratigraphy

The upper beds of the Erkeket Formation are assigned to the basal zone of the Botomian
Stage because trilobites Calodiscus dating the Taryn Horizon of this stage were found in the
deposits underlying the Kuonamka Formation (upper 10-15 m of the Emyaksin and Erkeket
formations) (Shabanov, 1970; Repina, 1972; Resolutions..., 1983; etc).
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3ona Ovatoryctocara.Ilo cpaBHeHNIO CIIpefIbIAY1IIei 30HOI KOMIIIEKC 60/1ee MHOT O4YICTIeH
u pasHooOpaseH. B kommaekce Tpuaoburo oxono 20 ¢opm. 3pech HPUCYTCTBYIOT
Ovatoryctocara granulata, O. ovata, Cheiruroides arcticus, Oryctocephalops frischenfeldi,
Pagetides spinosus, Paradoxides pinus, P. eopinus, Peronopsis inarmata, P. recta, P. integra,
Oryctocephalus reynoldsiformis, Anabaraspis splendens u gp. Tak»e BcTpedeHbl HECKOJIBKO
HOBBIX BUIOB TpUI0OMTOB. 30HAa COOBETCTBYeT HM3aM MOJIOJOBCKOTO sipyca. MOIHOCTD
30HBI B pa3pese 0KoJo 6.7 M.

3ona Kounamkites. B xommiekce 6omee pmecsitTu BuUmoB Tpunobutos. Hambonee
xapakrtepHble Erbia granulosa, Oryctocephalus reticulatus, Kounamkites virgatus,
K. insuetus, K. rotundatus, Oryctocephalites incertus, O. reynoldsiformis, O. vicinus,
Pagetides sp., Peronopsis integra, P. recta, Pagetia ferox, Elrathia alexandrovi, Triplagnostus
ademptus, T. praecurrens, Chondranomocare sp., Opsidiscus ? korobovi. Kpome atnux BrujmoB
BCTpeYeHbl HECKOJIbKO HOBBIX. B OocHOBHOM 3To mpencraButenu popa Oryctocephalus,
KOTOpble Hambojiee MHOTOYMCICHHBI B CpegHell 4acTU 30HBIL. TakXke ClaefyeT OTMETUTD
HAaXOJKy B HIDKHeN 4YacTu 30HBI Buja Ovatoryctocara granulata. Panee Haxogkm aToro
BUJla TaK BBICOKO He Habmopanucb. Kpome 3T0ro B BepXaX 30HBI BCTPeUYEHBbl TPUITOOUTHI
Paradoxides ?sacheri u Ptychagnostus aff. atavus. 9Tu Tpuno6butsl Tunu4Hb gaa 6osee
BBICOKMX CJI0€B KYOHaMCKOJ CBMUTBI. 30Ha COOTBETCTBYeT CpefHEeN YacTU MOJIOLOBCKOTO
Apyca cpefHero KeMOpus, ee MOIHOCTDb B pa3pese 12.2 M.

3ona Triplagnostus gibbus. B xoMIyiekce HACYUTBIBAETCSI OKOMIO JecsaTKa ¢popM. B ocHOBHOM
aTo arHocTuAbl. Hanbonee xapakTepHble mpefacTaBuTenu Komitekca Triplagnostus gibbus,
T. ademptus, T. praecurrens, T. pictinatus, T. contortus, Tomagnostus sp., Ptychagnostus
?atavus. Kpome aTumx BM[JOB BTpedyalOTCs HeOIlpefe/lMMble OCTAaTKYM OpUKTOIedanngHbIX
TPUIOOUTOB, a TaKXXe HOBBI Buj poma Ptychagnostus. 3oHa cOOTBETCTBYeT BepxaM
MOJIOJJOBCKOTO AApyca, MMeeT MOIIHOCTh 11.8 M.

3ona Tomagnostus fissus - Paradoxides sacheri. 3ona sBsieTcs 6asanbHON M
BO3PAaCTHBIX aHA/IIOTOB sipyca Drumian 1, OZTHOBpeMeHHO, TePMUHA/IBHO /151 aMTMHCKOTO
pernosipyca cpengHero kembpus. B paspesax BocTouHoy wactu Cubmpckoit mmatdopmel
B BepXaX KYOHaMCKOJl CBUTBI IPUCYTCTBYeT JIMIIb HVJKHASA YacTb 30Hbl. BepxHsAsA yacTb
IPUXOAVTCS Ha HU3bI BBIILIE/IeXK AL M X OJIEHEKCKOT VIV IOHKIOIAOUT-I0PSIXCKOI CBUT. B paspese
Ha p. Mo/10/10 K 30He OTHOCATCS BepXHUe 3.7 M KYOHaMCKOJ CBUTBI — 9TO MaJIOKyOHAaMCKUIA
U MacCHaKBbIICKMII MapKMUpyIollye TOPU3OHTHL. B KoMIIeKce TPpMUIOOMTOB HPUCYTCTBYIOT
Paradoxides sacheri, Triplagnostus gibbus, T. arctus, T. contortus, Tomagnostus fissus,
Ptychagnostus atavus, Peronopsis fallax, Eodiscus oelandicus. Kpome Hux B Kommekce
BCTpedeH HOBbIN Buj poga Ptychagnostus. MomHocTb 30HbBI 0k010 10 M.

BapumaHTBl KOppensiuuy MOTPAaHUYHBIX HVDKHE-CPeflHEKeMOPUIICKUX OTIOXKeHMUI
B OCHOBHBIX paspesax MMpa IokKasaHbl Ha puc. 10, 11.
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The Kuonamka section under consideration includes the zones which were also recognized in
other sections (at the Nekekit, Boroulakh and other rivers) (Fig. 9).

The Bergeroniellus expansus Zone. It was recognized at the base of the formation and is
characterized by trilobites Bergeroniellus sp., Pagetiellus ultimus. It corresponds to the Botomian
Stage of the Lower Cambrian, thickness is 2.6 m.

The Lermontovia dzevanovskii - Paramicmacca petropavlovskii Zone. Beside the zonal species
the assemblage includes Lermontovia grandis, Neopagetina orbiculata and other forms. The zone
corresponds to the lower part of the Toyonian Stage, thickness is 3.4 m.

The Anabaraspis Zone. The assemblage consists of Anabaraspis species: A. splendens, A.
cylindrica, A. tenius, as well as trilobites Kootenia anabarensis. The zone is the terminal one of the
Toyonian Stage of the Lower Cambrian, thickness is 4.3 m.

The Owvatoryctocara Zone. The assemblage is more abundant and diverse. It contains
about 20 known forms of trilobites: Ovatoryctocara granulata, O. ovata, Cheiruroides arcticus,
Oryctocephalups frischenfeldi,O. reynoldsiformis, Pagetides spinosus, Paradoxides pinus, P. eopinus,
Peronopsis inarmata, P. integra, P. recta, Anabaraspis splendens and others, as well as some new
species. The zone corresponds to the lower part of the Molodian Stage of the Middle Cambrian,
thickness is about 6.7 m.

The Kounamkites Zone. The assemblage contains over 10 species of trilobites. The most
characteristic forms are Erbia granulosa, Oryctocephalus reticulatus, O. vicinus, Kounamkites
virgatus, K. insuetus, K rotundatus, Oryctocephalites incertus, Pagetides sp., Peronopsis integra,
P. recta, Oryctocephalus reynoldsiformis, Pagetia ferox, Peronopsis recta, Elrathia alexandrovi,
Triplagnostus ademptus, T. praecurrens, Chondranomocare sp., Opsidiscus ¢korobovi. Some new
species were found. Most of them are representatives of Oryctocephalus which occur in abundance
in the middle part of the zone. Ovatoryctocara granulata was found in the lower part. Trilobites
Paradoxides ?sacheri and Ptychagnostus aft. atavus were discovered in the upper part; they being
typical of higher horizons of the Kuonamka Formations. The zone corresponds to the middle part
of the Molodian Stage of the Middle Cambrian, thickness is 12.2 m.

The Triplagnostus gibbus Zone. The assemblage includes nearly 10 forms. Most of them are
agnostids. The characteristic forms of the assemblage are Triplagnostus gibbus, T. ademptus,
T. praecurrens, T. pictinatus, T. contortus, Tomagnostus sp., Ptychagnostus ?atavus. Unidentifiable
oryctocephalids and a new species of Ptychagnostus also occur. The zone corresponds to the upper
part of the Molodian Stage, thickness is 11.8 m.

The Tomagnostus fissus — Paradoxides sacheri Zone. It is the bazal zone of the Drumian Stage
analoges, and at the same time, is the terminal zone of the Amgan regional stage. In the eastern
Siberian Platform, its lower part was recognized in the upper Kuonamka Formation and its upper
part was identified in the overlying lower Olenek or lower Yunkyulyabit-Yuryakh formations. In
the Molodo section the zone embraces upper 3.7 m of the Kuonamka Formation, i.e., the marker
Malaya Kuonamka and Maspaky horizons. Trilobites Paradoxides sacheri, Triplagnostus gibbus,
T. arctus, T. contortus, Tomagnostus fissus, Ptychagnostus atavus, Peronopsis fallax, Eodiscus
oelandicus and a new species of Ptychagnostus, thickness is about 10 m.

Figs. 10, 11 show possible subglobal correlations of the Lower-Middle Cambrian boundary
deposits.
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USA Russia

Nevada, California South China, Guizhou North of East Siberia
Oryctocephalus
Oryctocephalus orientalis
indicus
Kounamkites
Oryctocephalus

Amecephalus 9 indicus ?
arrojosensis
O. reticulatus

Eokochaspis Bathynotus
nodosa holopigous - Ovatoryctocara
Ovatoryctocara
granulata
? — O. granulata
Olenellus
Megapalaeolenus Anabaraspis

=== FAD Oryctocephalus indicus m==m FAD Ovatoryctocara granulata === Correlation suggested herein

Puc. 10. BapuaHTBI IIOZIO>KEHUsI TPAHUIIBL CPEHETO — HIDKHEr0 KeMOpus B paspesax —
KaH[MaaTax Ha ycraHoBneHue GSSP.

Fig. 10. Alternative position of the Lower - Middle Cambrian boundary in the sections considered
as candidates for GSSP.

Xponocrparurpadus

Kyonamckas cBUTa COOTBETCTBYeT IIO BO3PAacTy BepXHENl YacTM HIDKHEro KeMOpus
(6oTOMCKMIT M TOMOHCKMII SIPYChI) M HV>KHEN 4YacTU CpefHero KemMOpus (MOJIOJOBCKUIL SPYC).
['paHnna MeXAy HIDKHMM U CpegHUM KeMOpueM IIPOBOAUTCSA IO IEPBOMY IIOSBJICHNIO
B paspese Tpunoburtos Ovatoryctocara granulata, koTopoe IIpaKTIYeCKM COBIIAJAET C IOMOLIBO
TpeTbell MaYKM CBUTHL B yeTbIpeXd/IeHHO cXeMe KeMOPUIICKOI CHCTEMBI, KOTOPasi B HACTOsIIIee
BpeMsi pa3pabaTbiBaeTCs MEX/yHApPOMHON ITOJKOMMCCHEN, IONOXKeHIe KYOHaMCKOJ CBUTBI
COOTBETCTBYeT 4 Apycy Series 2, 5 1 caMbIM Hu3aM 6 sapyca Series 3. IIpuyem, rpanuiia Mexny
HIDKHUM ¥ CPeHUM KeMOpMeM pacIiojlaraeTcsi HeCKOJIbKO HIDKe TPaHUIbI Mexnay Series 2
u Series 3, T. K. TOC/Ie[{HsIs TIPe/IIONaraeTcs Mo nosipneHnio Tpunobutos Oryctocephalus indicus,
a 9TOT ypOBeHb NPUMEPHO COBIAJAeT C HIDKHEN rpaHmueit 3oHbl Kounamkites. JJaHHasa 30Ha
ABJIAETCS BTOPOIL B MOJIOKOBCKOM sipyce Cubmpckoii naardopMel.

[TaneonTonornyeckas xapakTepuctuka 3oubl Ovatoryctocara 1 OTI05KeHUI HEIOCPEICTBEHHO
NOACTUIAIOMIVX ¥ HepeKpbiBalomux e€ (3oHbl Anabaraspis v Kounamkites) mnpuseneHa
Ha IIpMIaraeMbIX B KOHIIe pasjena GoToTabamnIiax.
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Redlichiids Olenellids Paradoxidids
South. China, West Laul:entia‘ East Laurentia North Greenland SE Newfoundland | Siberian Platform
Guizhou Nevada, California
Oryctocephalus Albertella Albertella Albertella
orientalis
Acadoparadoxides Kounamkites
Oryctocephalus harlani
indicus
Oryctocephalus Oryctocephalus
indicus . . reticulatus
A hal Plagiura - Plagiura -
meecp 1aus Policlla Policlla
arrojosensis
Redlichia Eokochaspis
Bathynotus nodosa Pagetides Ovatoryctocara
PI50TS = myrmecophagus
Ovatoryctocara Olenellus Olenellus
granulata Pagetides elegans Pa%etldes elegans
Olenell . granulata O. granulata O. granulata
i i Cephalopyge .
Megapalaeolenus Acimetopus Bonnia notabilis Anabaraspis
—— Boundary on FAD of — Boundary on FAD of —— Traditional boundary

Oryctocephalus indicus Ovatoryctocara granulata in different faunal provinces

Puc. 11. CxeMa KOppe/sLuy IOTPaHIIHBIX OTAOXKEHIIT HYDPKHETO U CPeHero KeMOpus B OCHOBHBIX paspesax Mupa.

Fig. 11. Possible subglobal correlation of the Lower - Middle Cambrian boundary deposites.

Chronostratigraphy

The Kuonamka Formation is an age equivalent of the upper Lower Cambrian (the Botomian
and Toyonian stages) - lower Middle Cambrian (the Molodian Stage) interval. The Lower-Middle
Cambrianboundaryisdefined by the firstoccurrence of trilobites Ovatoryctocara granulatavirtually
at the base of Member III. In the four-series scale of the Cambrian System under preparation by
the International Cambrian Subcommission, the Kuonamka Formation corresponds to Stage 4
of Series 2 and Stage 5 and lowest part of the Stage 6 of Series 3. The Lower-Middle Cambrian
boundary is supposed to lie somewhat below the boundary between Series 2 and Stage 3 because
the latter boundary is to be defined by the first occurrence of trilobites Oryctocephalus indicus,
which is approximately coincident of the base of the Kounamkites Zone, the second zone of the
Molodian Stage in the Siberian Platform.

The trilobite assemblages characterizing the Ovatoryctocara Zone and underlying and overlying
deposits (the Anabaraspis and Kounamekites zones) are represented in plates.
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O6mbsacHenne k Tabnuie 1
Tpunoburst 30usl Anabaraspis, HUKHIUI KeMOpuit
(Bce M306pakeHHBIE 9K3EMIIAPHI U3 06p. 3a)

®ur. 1, 9. Kootenia jakutensis Lermontova, 1951: 1 — mo4TM HONHBIN CIMHHON WIUT, X 1.7;
9 — XBOCTOBOI IIUT, X 2.

®wur. 2-4. Anabaraspis splendes Lermontova, 1951: 2 - ciuaHOM 1IUT, X 1.4; 3 — KpaHUAUIL, X 3.5;
4 — XBOCTOBOJI IIIUT, X 4.

®ur. 5-7. Anabaraspis cylindrica Lermontova, 1951: 5 — kpauujuii, x 1.8; 6 — kpaHuanit, x 2.5;
7 — TUTUANIL, X 3.

®ur. 8. Kootenia moori Lermontova in Lazarenko, 1962; XBOCTOBOIJ 1T, X 3.

®ur. 10. Neopagetina orbiculata Lazarenko, 1962; ronoBHoi mur, x 7.5.

®ur. 11. Eoptychoparia manifesta Lazarenko, 1962; HenonHbIi KpaHUauii, X 4.

Explanation of Plate 1
Trilobites of the Anabaraspis Zone, Lower Cambrian
(all figured specimens from the Sample 3a)

Figs. 1, 9. Kootenia jakutensis Lermontova, 1951: 1 — almost complete carapace, x 1.7; 9 - pygidium,
X 2.

Figs. 2-4. Anabaraspis splendes Lermontova, 1951: 2 — carapace, x 1.4; 3 - cranidium, x 3.5;
4 - pygidium, x 4.

Figs. 5-7. Anabaraspis cylindrica Lermontova, 1951: 5 — crandium, x 1.8; 6 — cranidium, x 2.5;
7 - pygidium, x 3.

Fig. 8. Kootenia moori Lermontova in Lazarenko, 1962; pygidium, x 3.

Fig. 10. Neopagetina orbiculata Lazarenko, 1962; cephalon, x 7.5.

Fig. 11. Eoptychoparia manifesta Lazarenko, 1962; incomplete cranidium, x 4.
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Ta6muua 1 Plate 1
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O6mbsacHenne K Tabnuie 2
Tpunoburst 3ol Ovatoryctocara, cpegHUI KeMOPUIt

®ur. 1-4. Ovatoryctocara granulata N. Tchernysheva, 1962: 1 - ciimuHOM muT, X 15, 06p. 4; 2 -
KpaHuauii, x 11, 06p. 4a; 3 — kpanuauii, x 12.5, 06p. 4a; 4 — cinHHOM WUT (foHasA Gopma),
x 20, o6p. 4.

®ur. 5. Oryctocephalops frischenfeldi Lermontova, 1940; kpauuamnit, x 11, 06p. 4.

®ur. 6-8. Anabaraspis splendens Lermontova, 1951; 06p. 4a: 6 — KpaHUAUIL, X 6; 7 — XBOCTOBOII
HIUT, X 3.5; 8 - KpaHUANI, X 2.

®ur. 9, 10. Cheiruroides arcticus N. Tchernysheva, 1962; 06p. 4a: 9 — crnuHHOI WHKT, X 6; 10 -
CIVHHOM IIUT, X 5.

Explanation of Plate 2
Trilobites of the Ovatoryctocara Zone, Middle Cambrian

Figs. 1-4. Ovatoryctocara granulata N. Tchernysheva, 1962: 1 - carapace, x 15, Sample 4;
2 - cranidium, x 11, Sample 4a; 3 - cranidium, x 12.5, Sample 4a; 4 — carapace (juvenile
form), x 20, Sample 4.

Fig. 5. Oryctocephalops frischenfeldi Lermontova, 1940; cranidium, x 11, Sample 4.

Figs. 6-8. Anabaraspis splendens Lermontova, 1940; Sample 4a: 6 - cranidium, x 6; 7 - pygidium,
X 3.5; 8 — cranidium, x 2.

Figs. 9, 10. Cheiruroides arcticus N. Tchernysheva, 1962; Sample 4a: 9 - carapace, x 6; 10 — carapace,
x 5.
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Ta6muuna 2 Plate 2




O6bsacHenne K Tabnnie 3
Tpuno6bursr (1-9, 11, 12) u 6paxnonons (10) soust Ovatoryctocara, CpefHNUI KeMOpU

®ur. 1, 4, 5. Pagetia horrida Lermontova, 1951; 06p. 14a: 1 — xpanuauii, x 17; 4 — XBOCTOBOII LINT,
x 14; 5 - XBOCTOBO IIUT, X 20.

®ur. 2, 3. Oryctocephalops frischenfeldi Lermontova, 1940; 06p. 06/13a: 2 — CIMHHOI AT, X 6.5;
3 — CIIMHHOM 1T, X 5.

®ur. 6-8. Anabaraspis splendens Lermontova, 1951: 6, 8 — xpaumguu, x 2, obp. 06/13a;
7 — XBOCTOBOJI IINT, X 2, 00p. 14a.

®ur. 9. Cheiruroides arcticus N. Tchernysheva, 1962; kpauupamnit, x 7.5, 06p. 14a.

®wur. 10. Homotreta sp.; x 7, 06p. 14a.

®ur. 11. Eoptychoparia manifesta Lazarenko, 1962; kpauuauii, x 6, 06p. 14a.

®ur. 12. Ovatoryctocara granulata N. Tchernysheva, 1962; xpauuauii, x 20, o6p. 14a.

Explanation of Plate 3
Trilobites (1-9, 11, 12) and brachiopods (10) of the Ovatoryctocara Zone, Middle Cambrian

Figs. 1, 4, 5. Pagetia horrida Lermontova, 1951; Sample 14a: 1 - cranidium, x 17; 4 - pygidium,
x 14; 5 - pygidium, x 20.

Figs. 2, 3. Oryctocephalops frischenfeldi Lermontova, 1940; Sample 06/13a: 2 - carapace, X 6.5;
3 — carapace, x 5.

Figs. 6-8. Anabaraspis splendens Lermontova, 1951: 6, 8 - cranidium, x 2, Sample 06/13a;
7 - pygidium, x 2, Sample 14a.

Fig. 9. Cheiruroides arcticus N. Tchernysheva, 1962; cranidium, x 7.5, Sample 14a.

Fig. 10. Homotreta sp., X 7, Sample 14a.

Fig. 11. Eoptychoparia manifesta Lazarenko, 1962; cranidium, x 6, Sample 14a.

Fig. 12. Ovatoryctocara granulata N. Tchernysheva, 1962; cranidium, x 20, Sample 14a.
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O6mbsacHenne K Tabnuie 4
Tpunoburst 3ol Ovatoryctocara, cpegHUIl KeMOPUIL

®ur. 1, 3. Paradoxides pinus Holm in Westergard, 1936; o6p. 06/196: 1 - xpanupmit, x 3;
3 — XBOCTOBOI IIUT, X 6.

®ur. 2, 4, 7. Paradoxides eopinus Solovjev, 1969, 06p. 06/19a: 2 — kpaHuauiL, X 6; 4 — KpaHUAUI,
X 3.5; 7 — XBOCTOBOJ IIIUT, X 7.5.

®ur. 5, 6. Oryctocephalus reynoldsiformis Lermontova, 1940; 06p. 06/15a: 5 — kpaHuguit, X 4;
6 — XBOCTOBOI IIUT, X 4.

®ur. 8. Paradoxides sacheri Barrande, 1852; kpauumuii, x 2.5; 06p. 06/19a.

®ur. 9, 10. Pentagnostus anabarensis Lermontova, 1940; o6p. 06/15a: 9 — ronoBHOM WuT, X 11;
10 — XBOCTOBOM LINT, X 13.

®ur. 11. Solenopleura ex gr. munsteri Strand, 1929; kpauuzanii, x 4.5; 06p. 06/19a.

®ur. 12. Ovatoryctocara ovata N. Tchernysheva, 1960; xBocToBoI1 1uT, X 9, 06p. 06/15a.

Explanation of Plate 4
Trilobites of the Ovatoryctocara Zone, Middle Cambrian

Figs. 1, 3. Paradoxides pinus Holm in Westergard, 1936; Sample 06/196: 1 - cranidium, x 3;
3 - pygidium, x 6.

Figs. 2, 4, 7. Paradoxides copinus Solovjev, 1969; Sample 06/19a: 2 - cranidium, x 6; 4 - cranidium,
x 3.5; 7 - pygidium, x 7.5.

Figs. 5, 6. Oryctocephalus reynoldsiformis Lermontova, 1940; Sample 06/15a: 5 - cranidium, x 4;
6 — pygidium, x 4.

Fig. 8. Paradoxides sacheri Barrande, 1852; cranidium, x 2.5; Sample 06/19a.

Figs. 9, 10. Pentagnostus anabarensis Lermontova, 1940; Sample 06/15a: 9 - carapace, x 11;
10 - pygidium, x 13.

Fig. 11. Solenopleura ex gr. munsteri Strand, 1929; cranidium, x 4.5; Sample 06/19a.

Fig. 12. Ovatoryctocara ovata N. Tchernysheva, 1960; pygidium, x 9; Sample 06/15a.
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O6bsacHenne K Tabnuie 5
Tpunoburst 3ol Ovatoryctocara, cpegHUIl KeMOPUIL

®ur. 1-6. Eodiscus sp.: 1 - kpauuanit, x 4.5; 2 — kpauuanit, x 10; 06p. 06/3a; 3 — kpauugumit, X 15;
06p. 06/14a; 4 — XBOCTOBOI IINT, X 8; 06p. 06/14a; 5 — XBOCTOBOI IIUT, X 6; 00p. 06/3a;
6 — XBOCTOBOJ INT, X 7; 06p. 06/14a.

®ur. 7, 11. Paradoxides anabaraspissimus Solovjev, 1969: 7 — xpanuauii, x 2; 11 — kpaHuanit, x 8;
06p. 06/3a.

®ur. 8. Paradoxides pinus Holm in Westergard, 1936; kpanunmuii, x 2; 06p. 06/3a.

®ur. 9, 14. Ovatoryctocara ovata N. Tchernysheva, 1960: 9 — kpaunuauii, x 8; 14 — XBOCTOBOII LINT,
x 5.5; 06p. 06/14a.

®ur. 10. Oryctocephalops frischenfeldi Lermontova, 1940; kpauuguii, x 4.5; 06p. 06/14a.

®ur. 12. Pagetia horrida Lermontova, 1951; kpauupuit, x 17; 06p. 06/14a.

®ur. 13. Elrathia alexandrovi N. Tchernysheva, 1960; xpanuznuii, x 4.5; 06p. 06/3a.

Explanation of Plate 5
Trilobites of the Ovatoryctocara Zone, Middle Cambrian

Figs. 1-6. Eodiscus sp.: 1 — cranidium, x 4.5; 2 - cranidium, x 10; Sample 06/3a; 3 - cranidium,
x 15; Sample 06/14a; 4 — pygidium, x 8; Sample 06/14a; 5 — pygidium, x 6; Sample 06/3a;
6 - pygidium, x 7; Sample 06/14a.

Figs. 7, 11. Paradoxides anabaraspissimus Solovjev, 1969: 7 — cranidium, x 2; 11 - cranidium, x 8;
Sample 06/3a.

Fig. 8. Paradoxides pinus Holm in Westergard, 1936; cranidium, x 2; Sample 06/3a.

Figs. 9, 14. Ovatoryctocara ovata N. Tchernysheva, 1960: 9 - cranidium, x 8; 14 - pygidium, x 5.5;
Sample 06/14a.

Fig. 10. Oryctocephalops frischenfeldi Lermontova, 1940; cranidium, x 4.5; Sample 06/14a.

Fig. 12. Pagetia horrida Lermontova, 1951; cranidium, x 17; Sample 06/14a.

Fig. 13. Elrathia alexandrovi N. Tchernysheva, 1960; cranidium, x 4.5; Sample 06/3a.
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O6bsacHenne K Tabnuiie 6
Tpunoburst 3ol Ovatoryctocara, cpegHUIl KeMOPUIL

®ur. 1-3. Ovatoryctocara sp.: 1 — XBOCTOBOII IUT, X 14.5; 06p. 20a; 2 — KpaHuaNit, X 17.5; 06p. 20;
3 — XBOCTOBOI IIUT, X 15; 06p. 20a.

®ur. 4, 13. Oryctocephalops frischenfeldi Lermontova, 1940; o6p. 20: 4 - xpaHupuii, x 12;
13 - xBocTOBOM KT, X 10.

®ur. 5. Peronopsis recta Pokrovskaya et Egorova, 1972; cnimunoi mur, x 105 06p. 20.

®ur. 6. Peronopsis scutalis (Salter in Hicks, 1872); xBocToBoit mut, x 10; 06p. 20.

®ur. 7. Peronopsis aff. inarmata Hutchinson, 1962; xBocToBOII 1nT, X 8; 06p. 20a.

®ur. 8-10. Pagetides sibiricus Lazarenko, 1959; 06p. 20: 8 — kpanugnit, X 16.5; 9 — XBOCTOBOI AT,
x 15; 10 - KpaHUAUIT U XBOCTOBOM HINUT, X 9.

®ur. 11, 12. Opsidiscus korobovi Shabanov, 1972; o6p. 20: 11 - xBocroBoil wmuT, X 10;
12 - xpanupgni, x 12.

®ur. 14. Sandoveria sp.; KpaHuauii, x 14.5, 06p. 20.

®ur. 15. Ovatoryctocara ovata N. Tchernysheva, 1960; xBocToBoit mut, x 11; 06p. 20.

Explanation of Plate 6
Trilobites of the Ovatoryctocara Zone, Middle Cambrian

Figs. 1-3. Ovatoryctocara sp.: 1 — pygidium, x 14.5; Sample 20a; 2 - cranidium, x 17.5; Sample 20;
3 - pygidium, x 15; Sample 20a.

Figs. 4, 13. Oryctocephalops frischenfeldi Lermontova, 1940; Sample 20: 4 - cranidium, x 12;
13 - pygidium, x 10.

Fig. 5. Peronopsis recta Pokrovskaya et Egorova, 1972; carapace, x 10; Sample 20.

Fig. 6. Peronopsis scutalis (Salter in Hicks, 1872); pygidium, x 10; Sample 20.

Fig. 7. Peronopsis aff. inarmata Hutchinson, 1962; pygidium, x 8; Sample 20a.

Figs. 8-10. Pagetides sibiricus Lazarenko, 1959; Sample 20: 8 — cranidium, x 16.5; 9 - pygidium,
x 15; 10 - cranidium and pygidium, x 9.

Figs. 11, 12. Opsidiscus korobovi Shabanov, 1972; Sample 20: 11 - pygidium, x 10; 12 - cranidium,
x 12.

Fig. 14. Sandoveria sp.; cranidium, x 14.5; Sample 20.

Fig. 15. Ovatoryctocara ovata N. Tchernysheva, 1960; pygidium, x 11; Sample 20.
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O6bsacHenne K Tabnuie 7
Tpuno6bursr (1-10, 12) u 6paxuonops (11, 13) 3ol Ovatoryctocara, cpegHuil KeMOpuit

®ur. 1. Peronopsis recta Pokrovskaya et Egorova, 1972; cnuaHOM IuT, X 9; 06p. 23a.

®ur. 2. Pagetides sibiricus Lazarenko, 1959; cimuHoI mnT, X 18; 06p. 23a.

®ur. 3. Pagetia ferox Lermontova, 1940; ToJI0BHOJ 11 XBOCTOBOJ IMTBIL, X 13; 06p. 23a.

®ur. 4. Opsidiscus korobovi Shabanov, 1972; kpauuznuii, x 13.5; 06p. 23a.

®ur. 5, 7, 8. Peronopsis crassa Lermontova, 1940; 06p. 23a: 5 — rooBHOI NT, X 13; 7 — XBOCTOBOII
T, X 10; 8 — XBOCTOBOM IIUT, X 14.

®ur. 6. Peronopsis fallax (Linnarsson, 1869); xBocToBoit mnT, X 10; 06p. 236.

®ur. 9. Yohoaspis supera Egorova, 1976; kpauupaunit, x 7.5; 06p. 236.

®ur. 10, 12. Ovatoryctocara ovata N. Tchernysheva, 1960; 06p. 236: 10 — ronoBHON IINT, X 6;
12 — XBOCTOBOII LINT, X 6.5.

®ur. 11. Homotreta sp.; pakoBuHa, x 10; 06p. 23a.

®ur. 13. Pegmatreta sp.; pakoB1Ha, x 8.5; 06p. 23a.

Explanation of Plate 7
Trilobites (1-10, 12) and brachiopods (11, 13) of the Ovatoryctocara Zone, Middle Cambrian

Fig. 1. Peronopsis recta Pokrovskaya et Egorova, 1972; carapace, x 9; Sample 23a.

Fig. 2. Pagetides sibiricus Lazarenko, 1959; carapace, x 18; Sample 23a.

Fig. 3. Pagetia ferox Lermontova, 1940; cephalon and pygidium, x 13; Sample 23a.

Fig. 4. Opsidiscus korobovi Shabanov, 1972; cranidium, x 13.5; Sample 23a.

Figs. 5, 7, 8. Peronopsis crassa Lermontova, 1940; Sample 23a: 5 — cephalon, x 13; 7 - pygidium,
x 10; 8 - pygidium, x 14.

Fig. 6. Peronopsis fallax (Linnarsson, 1869); pygidium, x 10; Sample 23b.

Fig. 9. Yohoaspis supera Egorova, 1976; cranidium, x 7.5; Sample 23b.

Figs. 10, 12. Ovatoryctocara ovata N. Tchernysheva, 1960; Sample 23b: 10 - cephalon, x 6;
12 - pygidium, x 6.5.

Fig. 11. Homotreta sp.; shell, x 10; Sample 23a.

Fig. 13. Pegmatreta sp.; shell, x 8.5; Sample 23a.

48



Plate 7

Tabnuua 7




O6bsacHenne K Tabnuie 8
Tpunoburst 3ol Ovatoryctocara, cpegHUIl KeMOPUIL

®ur. 1, 2, 5-9. Ovatoryctocara granulata N. Tcherysheva, 1962; 06p. 8: 1 - xpanupmit, x 10;
2 — KpaHUAUI, X 13.5; 5 - Kpa"uuauit, X 16.5; 6 — kpanuani, x 16.5; 7 — XBOCTOBON LNT,
X 30; 8 — XBOCTOBOM IIUT, X 12; 9 — XBOCTOBOM IINUT, X 12.

®ur. 3, 4, 10. Ovatoryctocara sp.; 06p. 8: 3 — kpaHuANIA, X 15;4 — KpaHUANII, X 13.5; 10 — XBOCTOBOI
muT, X 13.

®ur. 11. Peronopsis recta Pokrovskaya et Egorova, 1972; cnunHo muT, X 13; o6p. 8.

®ur. 12. Peronopsis fallax (Linnarsson, 1869); cimHHOM uT, X 8; 06p. 8.

®ur. 13. Peronopsis crassa Lermontova, 1940; xBocToBOII KT, X 10; 06D. 8.

®ur. 14, 15. Pagetia ferox Lermontova, 1940; 06p. 8: 14 — kpauumit, x 17.5; 15 — XBOCTOBOJ IINT,
x 13.

Explanation of Plate 8
Trilobites of the Ovatoryctocara Zone, Middle Cambrian

Figs. 1, 2, 5-9. Ovatoryctocara granulata N. Tcherysheva, 1962; Sample 8: 1 - cranidium, x 10;
2 - cranidium x 13.5; 5 - cranidium, x 16.5; 6 — cranidium, x 16.5; 7 - pygidium, x 30;
8 - pygidium, x 12; 9 - pygidium, x 12.

Figs. 3, 4, 10. Ovatoryctocara sp.; Sample 8: 3 - cranidium, x 15; 4 - cranidium, x 13.5; 10 -
pygidium, x 13.

Fig. 11. Peronopsis recta Pokrovskaya et Egorova, 1972; carapace, x 13; Sample 8.

Fig. 12. Peronopsis fallax (Linnarsson, 1869); carapace, x 8; Sample 8.

Fig. 13. Peronopsis crassa Lermontova, 1940; pygidium, x 10; Sample 8.

Figs. 14, 15. Pagetia ferox Lermontova, 1940; Sample 8: 14 - cranidium, x 17.5; 15 - pygidium, x 13.
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O6bsacHenne K Tabnuiie 9
Tpuno6bursr (1-8, 11) u 6paxuomnoxnsl (9, 10) 3ousr Ovatoryctocara, cpegHUil KeMOpuIt
(Bce n306parkeHHbIE IK3EMIILAPHI U3 06p. 8)

®ur. 1. Oryctocephalus vicinus N. Tchernysheva, 1962; xpanupnit, x 6.

@ur. 2-7. Peronopsis crassa Lermontova, 1940: 2 - rojoBHOM AT, X 14.5; 3 — XBOCTOBOM ILIUT,
x 17.5; 4 — To/IOBHOM IIUT, X 23; 5 — XBOCTOBOM IIUT, X 12.5; 6 — TO/IOBHOM IIUT, X 17.5;
7 — XBOCTOBOM IINT, X 11.

®ur. 8. Pagetia ferox Lermontova, 1940; xBocToBOI KT, X 10.

®ur. 9. Pegmatreta lepida Pelman, 1986; pakosuHa, x 10.

®ur. 10. Acrotretidae gen. et sp. indet.; pakoBuHa, x 11.5.

®ur. 11. Pagetides sibiricus Lazarenko, 1959; rosoBHOI ¥ XBOCTOBOI LIUTHL X 10.

Explanation of Plate 9
Trilobites (1-8, 11) and brachiopods (9, 10) of the Ovatoryctocara Zone, Middle Cambrian
(all figured specimens from the Sample 8)

Fig. 1. Oryctocephalus vicinus N. Tchernysheva, 1962; cranidium, x 6.

Figs. 2-7. Peronopsis crassa Lermontova, 1940: 2 - cephalon, x 14.5; 3 - pygidium, x 17.5;
4 - cephalon, x 23; 5 - pygidium, x 12.5; 6 — cephalon, x 17.5; 7 - pygidium, x 11.

Fig. 8. Pagetia ferox Lermontova, 1940; pygidium, x 10.

Fig. 9. Pegmatreta lepida Pelman, 1986; shell, x 10.

Fig. 10. Acrotretidae gen. et sp. indet.; shell, x 11.5.

Fig. 11. Pagetides sibiricus Lazarenko, 1959; cephalon and pygidium, x 10.
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O6bsacHenne K Tabnuie 10
Tpunoburst 3ousl Kounamkites, cpenHuii kemopuit

®ur. 1, 2. Oryctocephalus reticulatus (Lermontova, 1940); kpauuauu, X 5.5; 06p. 9.

®ur. 3, 4. Pagetidus spinosus Lazarenko, 1959; 06p. 9: 3 — rooBHOI IUT, X 1.5; 4 — XBOCTOBOII
muT, x 20.

®ur. 5. Kounamkites ex gr. multiformis Egorova, 1967; kpanuanit, x 1.25; 06p. 9.

®ur. 6, 7. Kounamkites rotundatus N. Tchernysheva, 1956; 06p. 06/20a: 6 — xpanuauii, x 5;
7 — XBOCTOBOJ IITUT, X 10.

®ur. 8, 9. Ovatoryctocara granulata N. Tchernysheva, 1962; o6p. 9: 8 - xpanmauii, x 5;
9 — XBOCTOBOM IIUT, X 30.

®wur. 10, 12. Peronopsis aff. inarmata Hutchinson, 1962; o6p. 9: 10 - XBOCTOBOI HIUT, X 6;
12 — XBOCTOBO LINT, X 15.

®ur. 11. Clavagnostus aff. repandus (Westergard, 1930); xBocToBoI KT, X 13.5; 06p. 9.

®ur. 13. Erbia granulosa Lermontova, 1940; kpauuamnii, x 3.5; 06p. 06/20a.

Explanation of Plate 10

Trilobites of the Kounambkites Zone, Middle Cambrian

Figs. 1, 2. Oryctocephalus reticulatus (Lermontova, 1940); cranidia, x 5.5; Sample 9.

Figs. 3, 4. Pagetidus spinosus Lazarenko, 1959; Sample 9: 3 - cephalon, x 1.5; 4 - pygidium, x 20.

Fig. 5. Kounamkites ex gr. multiformis Egorova, 1967, cranidium, x 1.25, Sample 9.

Figs. 6, 7. Kounamkites rotundatus N. Tchernysheva, 1956; Sample 06/20a: 6 — cranidium, x 5;
7 - pygidium, x 10.

Figs. 8, 9. Ovatoryctocara granulata N. Tchernysheva, 1962; Sample 9: 8 - cranidium, x 5;
9 - pygidium, x 30.

Figs. 10, 12. Peronopsis aft. inarmata Hutchinson, 1962; Sample 9: 10 — pygidium, x 6; 12 - pygidium,
x 15.

Fig. 11. Clavagnostus aff. repandus (Westergard, 1930); pygidium, x 13.5; Sample 9.

Fig. 13. Erbia granulosa Lermontova, 1940; cranidium, x 3.5; Sample 06/20a.
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O6bsacHenne K Tabnuie 11
Tpunoburst 3ousl Kounamkites, cpenHuii kemopuit
(Bce n306parkeHHbIe 9K3eMIULSPHI 13 06p. 28)

®ur. 1-4, 6. Oryctocephalus reticulatus (Lermontova, 1940): 1 — moMHBI CIMHHOW LIUT, X 5;
2 — HOJHBIN CIIMHHOMN IINUT, X 8; 3 — MOJIHBIN CIIMHHOM IIUT, X 5.5; 4 — IIOJIHBI CIMHHOM
HIUT, X 12; 6 — Kpa"nuauii, x 10.

®ur. 5, 9. Oryctocephalus granulosus Shabanov et Korovnikov, 2008: 5 - wactp TOpakca
U IUTUNI, 9K3. Ne 980/122, x 6; 9 — kpauupauit, romotut Ne 980/126, x 6.

®ur. 7. Peronopsis recta Pokrovskaya et Egorova, 1972; moiH»lil climHHOI 1UT, X 10.5.

®ur. 8. Konamkites virgatus N. Tchernysheva, 1956; o/mHbI CIMHHOM MINT, X 2.

Explanation of Plate 11
Trilobites of the Kounamkites Zone, Middle Cambrian
(all figured specimens from the Sample 28)

Figs. 1-4, 6. Oryctocephalus reticulatus (Lermontova, 1940): 1 - complete carapace, x 5; 2 — complete
carapace, x 8; 3 — complete carapace, x 5.5; 4 - complete carapace, x 12; 6 — cranidium,
x 10.

Figs. 5, 9. Oryctocephalus granulosus Shabanov et Korovnikov, 2008: 5 - fragment of torax and
pigidium, specimen no. 980/122, x 6; 9 — cranidium, holotype no. 980/126, x 6.

Fig. 7. Peronopsis recta Pokrovskaya et Egorova, 1972, complete carapace, x 10.5.

Figs. 8. Konamkites virgatus N. Tchernysheva, 1956; complete carapace, x 2.
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O6pbsacHenue K Tadnuie 12
Tpunoburst 3ousl Kounamkites, cpenHuii kemopuit
(Bce n306parkeHHbIe 9K3eMIUTSIPBI 13 06p. 29)

®ur. 1-7. Oryctocephalus reticulatus (Lermontova, 1940): 1 — HeHmONHBIN CIMHHON IINT, X 6;
2 - gBa KpaHujusA, X 6; 3 — OTIIE4aTOK IIOJIHOTO CIIMHHOTO IINUTA, X 9; 4 — KpaHUAUYM,
X 4; 5 — KpaHUZUYM, X 13.5; 6 — KpaHugnym, X 20; 7 — KpaHUSUYM, X 6.

®ur. 8, 9. Peronopsis recta Pokrovskaya et Egorova, 1972: 8 — xBocTOBOII IUT, X 11; 9 — XBOCTOBOII
muT, x 10.5.

®ur. 10, 11. Oryctocephalops frischenfeldi Lermontova, 1940: 10 — HemONHBIN CIMHHON IINT,
x 7.5; 11 - Kpanupuii, x 8.5.

Explanation of Plate 12
Middle Cambrian, Kounamkites Zone
(all figured specimens from the Sample 29)

Figs. 1-7. Oryctocephalus reticulatus (Lermontova, 1940): 1 — incomplete carapace, x 6; 2 — two
cranidia, x 6; 3 - imprint of complete carapace, x 9; 4 — cranidium, x 4; 5 - cranidium,
x 13.5; 6 - cranidium, x 20; 7 - cranidium, x 6.

Figs. 8, 9. Peronopsis recta Pokrovskaya et Egorova, 1972: 8 - pygidium, x 11; 9 - pygidium,
x 10.5.

Figs. 10, 11. Oryctocephalops frischenfeldi Lermontova, 1940: 10 — incomplete carapace, x 7.5;
11 - cranidium, x 8.5.
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Ikckypens 16. Kembpuiickas crparurpadus ceBepo-BOCTOYHOTO odpamnennsa Cuéupckon
I1aT(OPMBI ¥ IOTEHIVIATbHBIE CTPATOTHIIBI HYDKHUX FPAHNI IPefi/IaraeMbIX YeKy POBCKOTO
¥ HENerepCKOro sIPyCOB BEPXHEro OTAela KeMOpusA B pas3pe3e OTOHbOPCKOV CBUTHI IO
p. Xoc-Herers, onpepnensemblie ypoBHAMU nepBoro nosasneHus (FAD) Agnostotes orientalis
u Lotagnostus americanus

H.II. Jlazapenko', V.4. Torun?, T.B. Ilerens?, C.C. Cyxos’, I.I1. Abaumosa’,
JLU. Eroposal®, A.B. ®enopos®, E.I. Paesckas?, I'T. Yiarnuckas®

'Becepoccuiickuil HayYHO-MCCIEOBATe/NbCKUIT MHCTUTYT T€OJIOTUY U MUHEPa/lbHBIX PeCypcoB MUPOBOTO OKeaHa,
Camnxt-Iletep6ypr, Poccusa

*BcepoccniicKmit Hay YHO-MCCIeOBATENbCKII Te0morndeckuit uHCTUTYT, CankT-Iletep6ypr, Poccus

*CubmpcKmit HayYHO-UCC/Ie0BATEIbCKUIT MHCTUTYT T€0IOT UM, Te0(U3NKI M MUHEPaTIbHOTO Chipbs, HoBocnbmpck,
Poccusa

‘VIHCTUTYT reonorun u reoxpononornn gokem6pus PAH, Caukr-IlerepOypr, Poccus

*[TaneonTonornuecknit UHCTUTYT uUM. A.A. bopucsaka PAH, Mocksa, Poccus

Ha ceBepo-BocTouHOM obpamiennn Cubupckoii miatdopmbl B UeKypoBCKOI aHTUKINHAIN
xp. Tyopa-Cuc pacronosxens! yHukaabuble 1 Cubupu paspesbl. 37ech BCKPBIBAIOTCSA OTIIO-
JKeHMS OT BepPXHell 4acTy sfuakapus (BeHza) o BepX0oB KeMOpusi, oXapaKTepu3oBaHHbIe Oora-
TBIMJ KOMIUIEKCAMY MCKOIIAeMBIX OPTaHI3MOB, ITO3BO/IAIOLIMMY OCYIIECTB/IATD INPOKYIO 6110-
cTpaturpaduyeckyo Koppenaunio. [TomHee Bcero aToT paspes mpencrasieH no p. Xoc-Hemers
B Gacceiine p. Hemerep — mpaBoro nputoka p. J/IeHbl B HUKHeM ee TedeHun. bacceiin p. Henerep
paccekaeT ¢ BOCTOKA Ha 3amaj LIEHTPAJbHYIO 4acTb CyOMepMAMOHAILHO OPMEHTUPOBAaHHOTO
xp. Tyopa-Cuc, saBnAmomerocs ceBepo-3amagHoil BeTBbI0 Bepxosancknux rop (bymyHckuit pait-
oH Pecniy6nmuku Caxa (SIxyrtus), Poccus). Pexa Xoc-Hernera Bnapaer cnesa B p. JangbiH-E3nurn
B 3 KM OT ee ycTbA. Pexa [langbiH-ESHNUTHY, B CBOIO O4Ye€PE/b, ABIAETCA IpaBbIM IPUTOKOM p. He-
nerep. [Ipeobnamariye abCOMIOTHDBIE BBICOTHI paitoHa orpanndnsaioTcs 400-600 M (puc. 12).

B nieniom xembpuiickue o6pasoBaHus LaHHOTO pajlOHA IIPEACTAB/IAIT COO0I YacTb Kap6o-
HaTHOTO 4exa Cubupckoit maardopmsl, chopmupoBanHoro B obmnpHoM Ogomo-Ornenekckom
6acceriHe, 060COOMBIIIEMCSI OT MEIKOBOJJHOI KapOOHATHON ITaTdOpMbl ¢ OOTOMCKOTO BekKa
paHHero kem6pus. C 3amazia 1 ceBepa OH OKOHTYPEeH OTIOKEHUSAMU MOIIHOTO pr¢OBOro KOM-
miekca. HaumHas co cpegHero u 0 KOHIIA IIO3JHET0 KeMOpus, B Ipefenax 3Toro 6acceiiHa
B YC/IOBMSIX OTHOCHUTE/IBHO ITTyOOKOTI paMIIbl 00pa3yIoTcsi 0HOOOpasHble INIMHUCTO-KapOOHATHbIE
U 2JIeBPUTO-KapOOHATHBIE IIPEUMYIIECTBEHHO CepOLBETHBIE (PIMIIONTHBIE OCAIKIL.

OmnucpiBaeMblil pa3pe3 IMPOCIXMBAEeTCSA WIMPOTHO 1o oboum OGeperam p. Xoc-Hemers
B nHTepBase 0.2-1.2 KM OT ee yCThbs. 3[eChb B KpyTOIafiaiolieM 3allaJHOM Kpbljle KPYIIHOI aHTHU-
KJIMHAJIbHON CTPYKTYPbI BCKPBIBAETCS IIOC/IEJOBATE/IBHOCTb KeMOPUIICKUX OTIOXKEHMIT 001eit
MOIIHOCTBIO 0K0j10 700 M (puc. 13). OHM npezncTaBieHbl (CHU3Y BBEPX) TIOCOPCKOI, COKTIHCKOI,
MasiIKTaXCKOW U OTOHbOPCKoit cBuTamu (puc. 14). [Toponsl B paspese p. Xoc-Heners umeror asu-
myT magerns C3 295-305°, yron magenns 55-60°. Kembpuiickast ToIa IepeKpbIBA€TCS TEPPU-
TeHHBIMU 00pa30BaHMAMU IIEPMI.

Paspes BepxHero kembpus o p. Xoc-Herers siBisieTcst 9TaloHHBIM 11t Guoctparurpadude-
CKOTO pacujieHeHusA 6accelfHOBbIX oTnoKeHuiT Cubupckoit mnardopmel (Pemenns..., 1983; The
Cambrian System..., 1991). Biepsbie on 6611 nccnegoBaH corpyauukamu HVVITA H.II. JTazapen-
ko, H.J1. Hukndoposeim, I'M. Paudem u V.C. Psabkosoit B 1969 r. B mocnenytomiem JlazapeHko
n Hukudopos (1972) mpennoxxnan spycHoe fiefieHne 11 BepxHero keMopusa Cubmpckoil miar-
¢dopmbl (0e3 ykasaHMSA CTPATOTUIIOB) IO CEPUM €€ CEeBEPHBIX Pa3pe3oB M CK/IAAYaToOro obpam-
NeHusi. ABTOpaMu ObI/IM BBIIE/IEHBI SIPYCBL: TYOpCKuil (HasBaHMe 3aumctBoBaHo y H.B. ITokpos-
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Excursion 1b. Cambrian stratigraphy of the northeastern Siberian Platform and potential
stratotypes of lower boundaries of the proposed Upper Cambrian Chekurovkian and
Nelegerian stages in the Ogon’or Formation section at the Khos-Nelege River; the boundaries
are defined by the FAD of Agnostotes orientalis and Lotagnostus americanus

N.P.Lazarenko',1.Ya. Gogin?, T.V. Pegel’, S.S. Sukhov?, G.P. Abaimova®, [L.I. Egoroval’, A.B. Fedorov?,
E.G. Raevskaya*, G.T. Ushatinskaya’

'All-Russia Research Institute of World Ocean Geology and Mineral Resources, St. Petersbrug, Russia
*Karpinsky Russian Geological Research Institute, St. Petersburg, Russia

*Siberian Research Institute of Geology, Geophysics, and Mineral Resources, Novosibirsk, Russia

‘Institute of Precambrian Geology and Geochronology of Russian Academy of Sciences, St. Petersburg, Russia
* Borissiak Paleontological Institute of Russian Academy of Sciences, Moscow, Russia

In the Chekur anticline of the Tuora-Sis Ridge, the northeastern Siberian Platform, some
unique continuous Cambrian successions are exposed. The rocks aging from the Late Ediacaran
(Vendian) to the Late Cambrian are exposed here. They contain abundant fossils providing wide
biostratigraphic correlations. The most complete Cambrian section is observable at the Khos-
Nelege River of the Neleger River basin, right tributary of the Lower Lena. The Neleger basin
cuts from the east to the west the submeridional Tuora-Sis Ridge (the northwestern branch of the
Verkhoyansk Montains) of Sakha (Yakutia). The Khos-Nelege River flows into the Daldyn-Eznigi
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Puc. 12. A. Kapra Cubupckoii naat¢opMbl ¢ yKazaHIeM MeCTOIIONIOKeH A padpesa p. Xoc-Herers.
B. Tonorpaduyeckas Kkapta ceBepo-BOCTOYHOI yacTu CrbupcKoit m1aTgopmbl Ha ipaBoM Gepery p. JIeHsr
B Gacceitne p. Heserep, mokasbIBaolas paciojo)eHre OOPHOTo paspesa Kembpust o p. Xoc-Hesers. Kapra
SIBJISIETCS YacThIo Tonorpadudeckoit kapter R-52-27,28 (T'YT'K, 1967, macuitab 1:100 000). MecTomonoxeHus

npennaraeMbix GSSPs coBnaziatoT ¢ yposHaMu nepsoro nosasneHusa (FAD) Bunos Tpuno6uTos Agnostotes orientalis

n Lotagnostus americanus B paspese p. Xoc-Henersa.

Fig. 12. A. Location map of the Siberian Platform showing the position of the Khos-Nelege River section.
B. Topographic map of part of the northeastern Siberian Platform on the right bank of the Lena River in the basin

of the Neleger River, showing the location of the Cambrian reference section along the Khos-Nelege River. The map

is the part of the topographic map R-52-27,28 (GUGK, 1967, 1: 100 000 scale). Locations of the proposed GSSPs
coincide with the FAD of Agnostotes orientalis and Lotagnostus americanusin the Khos-Nelege River section.
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Puc. 13. T'eomornyeckas xapTa gactu 3anagHoit AKyTun, Poccus, mokassiBaroias MeCTOIIONTOKEHNe TTpeJTaraeMoro
CTPaTOTUIINYECKOTO paspesa IJIs 4eKyPOBCKOTO I HeJIerepCKOro spycoB (OMOPHBII paspes 1o p. Xoc-Herera).
O6o03HadeHNs: 1 — BepXHUII IPOTEPO30IT; 2 — BEPXHSIA 4aCTh KeMOPISsI, OTOHbOPCKAsI CBUTA; 3 — CPELHSIA
M HMDKHAA 9aCTh KeM6pI/I}I; 4 — nepMb; 5 — Tpuac; 6 — pa; 7 — Mef; 8 — CUJIIbl OCHOBHBIX ITOPO/J; 9 — Hecornacue;
10 - TeKTOHMYeCKMEe HapylIeHns; 11 — cTpaToTUnmMyYeckuii paspes; 12 — ONoOpHBIIT pa3pe3 KeMOPUIICKUX OTIOXKEHMI
OTKpbITOro H6acceriHa no p. Xoc-Herera.

Fig. 13. Geological map and location of the section proposed as a stratotype for the Chekurovkian and Nelegerian
Stages (the Khos-Nelege River reference section, the Western Yakutia, Russia): 1 - Upper Proterozoic; 2 — upper
part of the Cambrian, Ogon’or Formation; 3 — middle and lower part of the Cambrian; 4 - Permian; 5 — Triassic;
6 — Jurassic; 7 — Cretaceous; 8 - sills of basic rocks; 9 — disconformity; 10 - tectonic disturbances; 11 - stratotype

section, 12 - the reference section of the Cambrian open basinal deposits along the Khos-Nelege River.

ckont (VBmmH, ITokpoBckas, 1968)), o6befMHAIINI OT/IOKEHUA TPUIOOUTOBBIX 30H Agnostus
pisiformis - Homagnostus fecundusu Glyptagnostus stolidotus; 4exyposckuii, c sonamu Glyptagnostus
reticulatus - Olenaspella evansi, Irvingella u Cedarellus felix; n xoc-Henerepckuii, B o6beMe IBYX
Tpuno6uToBbIX 30H — Plicatolina perlata w Parabolinites rectus — Acerocare tullbergi (puc. 15). Pa-
Hee H.II. JTasapenko (1966) npeparana o6beaHATh OTIOKeHN A 30HbI Plicatolina perlata, a Tak-
e ellle He MOTy4YMBIIIVE 30HA/TIbHBIX Ha3BaHUI MepeKPbIBAOIINe OTIOKEHMSI BEPXOB BEPXHETO
KeMOpUsI B HeJIerepCKII TOPU3OHT, KOTOPOMY IIpMaBatach 3HAYMMOCTb sipyca. HanmeHoBaHMe
yexyposckuii Brepsble jaHo K.K. [lemokumosbiM (1960) ofHOBpeMeHHO /i1l 0003HAUYeHU spyC-
HOTO HOfipasfie/IeHus U [JIst TUTOCTpaTurpadguyeckoro ropusoHTa. Bee nepedncieHHble sipycHble
HOApa3ie/ieHNs] TaK 1M OCTAINCh aBTOPCKUMM IIPeJIOKEHUAMM ¥ He TOTYy4MIN IIPUMeHeHMs
B 0QUIIVaIbHBIX CTpaTUrpagpuiecknx cxemax Cubupckoii mwiargopmel. Hamn coxpaHeHbI mocre-
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Puc. 14. Paspes keMOpuiicknx oTaoxeHuit no p. Xoc-Heners. O603HayeHust: 1 — ecYaHuK; 2 — [OTIEPUT;
3 — IIMHUCTBIN U3BECTHAK; 4 — U3BECTHAK; 5 — KOHITIOMEPAaTOBU/IHBIN M3BECTHAK; 6 — JOTOMUTO-TIMHYUCTBIN
MI3BECTHAK 6I/IOCTPOMHOI‘O MacCCuBa; 7 — U3BECTHSAK BO}IHI/ICTO-C}IOI/ICTI)I]‘/'[; 8 — U3BECTHAK FHI/IHI/ICTO-]IO}IOMMTOBin[ C
HOOynAMY; 9 — Meprenb; 10 — M3BeCTKOBO-T/IMHUCTBIN c/TaHel; 11 — aprunmr.

Fig. 14. Cambrian section along the Khos-Nelege River: 1 - sandstone; 2 — dolerite; 3 — marlstone; 4 - limestone;
5 — nodular limestone; 6 — dolomitic and clayey biostrome limestone; 7 — wavy limestone; 8 — dolomitic and clayey
nodular limestone; 9 — marl; 10 - calcareous and clay shale; 11 - argillite.

River at 3 km from its mouth. The Daldyn-Eznigi River is the right tributary of the Neleger River.
Regional absolute elevation ranges 400-600 m (Fig. 12).

In general, the Cambrian sections of the region represent a part of the Siberian platform car-
bonate cover, formed in the large Yudoma-Olenek basin separated from the shallow water carbon-
ate platform since the Botomian Age of the Early Cambrian. The basin is contured by thick reef
deposites in its western and northern margins. Significant depths and uniform sedimentational
settings of basin and deep ramp characterized the region in the Middle-terminal Late Cam-
brian.

The Khos-Nelege section extends latitudinally on the both banks of the river for 0.2-1.2 km
from its mouth. It represents a continuous Cambrian sequence (about 700 m) exposed in the
western steep wing of the large anticline (Fig. 13). The section comprises (from the base upward)
the Tyuser, Sekten, Mayaktakh and Ogon’or formations (Fig. 14). Azimuth is NW 295-305° and
dipping angle is 55-60°. The sequence is overlain by Permian terrigenous deposits.

The Upper Cambrian section at the Khos-Nelege River is the reference one for biostratigraphic
subdivision of basinal structures of the Siberian Platform (Resolutions..., 1983; The Cambrian
System..., 1991). It was studied for the first time by N.P. Lazarenko, N.I. Nikiforov, G.M. Ravich,
and L.S. Ryabkova (NIIGA) in 1969. Later Lazarenko and Nikiforov (1972) proposed the Upper
Cambrian stage division (without indicating stratotypes) basing on a number of sections in the
northern and folded margins of the Siberian Platform. They established the following stages: Tuo-
rian (the name was taken from Ivshin, Pokrovskaya, 1968) uniting the zones of trilobites Agnos-
tus pisiformis ~-Homagnostus fecundus and Glyptagnostus stolidotus; Chekurovkian comprising
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Puc. 15. CooTHOLIeHNE CTpaTUrpapUIecKUX 06'beMOB 1 KOPPeIALNsA PerMOHaIbHbIX APYCOB, TOPU3OHTOB
U 30HAJIbHBIX IOfpa3eeH NI BEPXHETO KeMOpIsI, yCTAaHOB/ICHHBIX paHee Ha ceBepO-BOCTOKe CrbupcKoit
1aT(OPMBI U B IPUJIETalOIUX CKIaZYaThIX 06/1acTAX, 1 ApycoB MCIII, ncronbp3yeMbIX B HacTOsAIIe! paboTe
(xMpHBIM HIPpU(TOM BbIfje/IeHbI paTidUIpoBaHHble mofpasgenenst MCIII).

Fig. 15. Correlation of the Cambrian regional Stages, Horizons, Zones and their stratigraphical volumes determined
formerly in the north-eastern of the Siberian Platform and adjacent folded regions with Global Stages used
in the present paper (ratified subdivisions are marked by bold type).

IOBATETbHOCTD U HAa3BAHUSA YEKYPOBCKUI ¥ HeIeTepCKUIl IJIA IIpeJIaraeMbIX APyCOB BEPXHETo
kem6pust MCIIL. Bce HauMeHOBaHUA SIPYCOB IPOUCXOAAT OT TreorpadpuyecKux Ha3BaHUI MECTHO-
cTeit 3anafiHoN SIKyTUN, B palioHe KOTOPBIX PacIlosioykeH pa3pes p. Xoc-Herners.

YexypoBckuit sipyc (puc. 16) mpensaraeTcst B KauecTBe IEBSITOrO sipyca KeMOPMIICKON CucTe-
MblL. Ero ocHoBaHue OyzieT sIBIATHCSA OGHOBPEMEHHO Kposjtelt nanbuiickoro (Paibian) spyca MCIII,
HIDKHETO B BepxHekeMOpuiickoM (pypoHckoMm, Furongian) ormenie MCIII (Peng et al., 2004), a kpos-
JIS1 — OCHOBAaHMEM IIPeJ|IaraeMOr0 HeJIerepCKOro sApyca, BEPXHEro B TOM JKe OTzese (WIN ecATOro
Apyca KeMOPUIICKOI cucTeMbl). VIX HUYKHIE TPaHUIbl PACCMATPUBAIOTCA B KaueCTBE BO3MOXKHBIX
KaHIMJATOB /I CTPATOTUIINYECKNX Pa3pe3oB IPaHUI] IPYCOB U, COOTBETCTBEHHO, B KaueCcTBe TO-
4eK 17106abHOTO cTangapra (GSSPs).
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SYSTEMS SERIES STAGES Ratified (GSSPs) and suggested
cronostratigraphic levels
Ordovician Lower Tremadocian FAD of I " ) GSSP
Nelegerian of lapetognathus fluctivagus ( )
(Stage 10) .
. z FAD of Lotagnostus americanus:
Furonglan Clzesliggg‘g’l)“an proposed GSSP position
FAD of Agnostotes orientalis:
Paibian proposed GSSP position
FAD of Glyptagnostus reticulatus (GSSP)
Guzhangian
. FAD of Lejopyge laevigata (GSSP)
Serles 3 Drumian
- (Undeﬁned) Stage 5 FAD of Ptychagnostus atavus (GSSP)
g (Undefined) ?FAD of Oryctocephalus indicus
) ?7FAD of Ovatoryctocara granulata
= Stage 4
< . (Undefined)
o Series 2 ?7FAD of Olenellus or Redlichia
(Undefined) Stage 3
(Undefined)
FAD of trilobites
Stage 2
Terreneuvian (Undefined) , .
?FAD of SSF or archaecocyathid species
Fortunian
FAD of Trichophycus pedum (GSSP)
Ediacaran

Puc. 16. Cxema pabouyeit Mopienut /1Sl [7I06a/IbHOTO XPOHOCTPATUIPABUYECKOTO PacuIeHEH ST KeMOPUIICKOI
CHCTEMBI € IOKA30M IIOJIOKEHNSI IIPEe/IOXKEHHBIX Y€Ky POBCKOTO U HEJIETePCKOTO SIPYCOB I MX HIDKHUX TPAHNL]
(Babcock et al., 2005, c usmeHeHUAMM).

Fig. 16. Chart showing working model for global chronostratigraphic subdivision of the Cambrian System,
indicating the position of the proposed Chekurovkian and Nelegerian Stages and their lower boundaries (modified
from Babcock et al., 2005).

the zones of Glyptagnostus reticulatus — Olenaspella evansi, Irvingella, and Cedarellus felix; Khos-
Nelegerian composed of two zones of trilobites Plicatolina perlata and Parabolinites rectus - Acero-
care cf. tullbergi (Fig. 15). Earlier Lazarenko (1966) proposed uniting the Plicatolina perlata Zone
and the uppermost Cambrian deposits into the Nelegerian Horizon of a stage rank. The name
Chekurovkian was first given by K.K. Demokidov (1960) to both a stage and a lithostratigraphic
horizon. All listed stage units have not been accepted in the formal stratigraphic schemes for the
Siberian Platform. Herein the names Chekurovkian and Nelegerian are used to denote proposed
successive Upper Cambrian stages of the ISC. All mentioned names come from the geographic
area of the Khos-Nelege section in West Yakutiya.

The Chekurovkian Stage (Fig. 16) is proposed as the ninth stage of the Cambrian System. Its
base coincides with the top of the Paibian Stage of the Furongian Series of the Upper Cambrian
of the ISS (Peng et al., 2004) and its top is the base of the proposed Nelegerian Stage (the tenth
stage) of this series. Their lower boundaries are considered as candidates for the global standard
stratotype sections and points (GSSP).
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oHYHKT 1. O630pHas 3KCKYpCHs IO paspe3y HIDKHETr0, CPeHEro ¥ BEpXHETo OT-
[e0B KeMOpUs «TPafMIIVIOHHONM» cTpaTurpaguyecKoi NIKanbl (TFOCIPCKasi, COKTIH-
CKast M MasIKTaXCKVe CBUTHI)

JIutocrparurpadpus

Paspes Haunnaercs B 1.2 kM oT ycTba p. Xoc-Hesers mopogamu Trocapckoit cBUTH (puc. 14)
MOIIIHOCTBIO 120-125 M, KOTOpas pacdeHsAeTCA Ha TPU HMOACBUTHI, HEPAaBHO3HAYHO OOHa)KeH-
Hble B JAHHOM cedeHMn. HYDKHASA MOACBNUTA, IIJIOXO 0OHa)KeHHa s, BCKPBIBAIOIIAACA Ha CKIOHAX
JONVHBI M Ha BOJopasfese, MMeeT MOLIHOCTL 20-25 M M C/IOK€Ha KBaplLi-TIOJIEBOILINATOBbIMU
Pa3HO3ePHUCTHIMHU NT€CYAHMKAMU C IIACTOBBIMU Te/IaMM Jo7epuToB. CpenHsAs MOACBUTA, MOL-
HOCTBIO 33-35 M, 0OHakeHHas (PpparMeHTapHO, IpeJCcTaB/IeHa [IMHICTBIMH, IPEVMYIIeCTBEHHO
KPAaCHOLIBETHBIMM, 3BECTHAKAMU C IIPOC/IOSIMY 1 JIMH3aMU 00OTallleHHbIX 3epHaMM IIay KOHU-
Ta U3BECTHAKOBBIX KOHITIOMEPAaTOBMHBIX U3BECTHAKOB, 0COOEHHO MHOTOYVICIEHHBIX B HVDKHEN
YacT! IOJCBUTBL. B OCHOBaHMM NMOACBUTHI — HEBBIIEP>KaHHbIE IO MOLJHOCTY IIPOC/ION CBETIO-
CepBIX KBApIeBBIX IIECUYAHMKOB U I'PAaBETUTOB ¢ KApOOHATHBIM I[eMEeHTOM. BepXHsAA moacBuTa
MOIIIHOCTBIO OKOJIO 65 M IIPe/ICTaB/IAeT COO0I KPYIIHbIN 6MIOCTPOMHBIN MaCCUB, CTIO>KEHHDII JKeJl-
TOBATO-, PeXKe — 3€JIEHOBATO-CEPhIMMU JOTOMUTO-TJIMHUCTBIMU TOJNICTOI/INTYATO-KOMKOBAaThIMMA
O6MOTYypOMPOBAaHHBIMI M3BECTHAKOBBIMU (pIayTCTOYHaMu U GallHACTOYHaMMU, C BOZOPOCIAMMU
Girvanella, Proaulopora, ferpuroM, pegkuMm npocnosamMyu KapOOHATHBIX IecyaHMKoOB. Trocap-
CKas CBUTA M MOACTUIAIOLINE ee BEHICKIE OTIOXKEHN XapaloTTEXCKO CBUTBI XOPOILO OOHaXKe-
HBI B paCIIOJIOKEHHOM B 3 KM I0)KHee pa3pese BLoib p. Henerep. B Hem ocyniecTBIeHbl OCHOBHBIE
cOOpBI OPraHNYECKIX OCTATKOB U3 CPeJJHell 4aCTH CBUTBHI.

CaKTIHCKasI CBUTA MOIITHOCTBIO 35.5-36 M 00'beIHSIET 1Be PasHOBEIMKIIE TTAYKN, U/IU TIOfICBI-
Tbl. HYDKHASA, MOITHOCTBIO OKO/IO 25 M, 6/IM3Ka 110 COCTaBY BepPXHell MOICBUTE TIOCIPCKON CBUTHIL.
Bmecre ¢ Tem, 37iech IPUCYTCTBYIOT YacTble IIPOCTION ITIMHUCTBIX M3BECTHAKOB, Mepresiel, apri-
JINTOB; XapaKTepHO oborallleHe BKpaIyIeHUAMI ITTayKOHUTA. BepXHAsA Mauka, MOLHOCTBIO OKOJIO
10.5 M, c/IO)KeHHasI YePHBIMIU M3BECTHSIKOBO-IIMHUCTBIMI CTaHI[aMI, OOHa>KeHa II/I0XO0, TTOKPBI-
Ta OOBIYHO 3a/IefieHesIoN ochibio. OHa IpefcTaBIsAeT cob0il TaK Ha3bIBAEMbIN «XOPOYCYOHCKUIA
A3bIK» BEPXOB KYOHaMCKOII CBUTBIL. B caMbIX BepXaX COKTOHCKOI CBUTHI BbIJIe/IsIeTCSl XapaKTepHas
IIOCTIefIOBATE/IbPHOCTD — IIIACT CBET/IO-CEPOTrO MATHUCTOTO OMTYMMHO3HOTO M3BecTHsAKA (1.4 M) n
KPOIOIIJIe €r0 M3BeCTHAKOBO-TIMHIUCTBIE CIAHLbI (OKOMIO 2.5 M), KOTOpas IIMPOKO PaclpocTpa-
HeHa Ha Cubupckoit mwiargpopme 1 0003HaYaeTCA COOTBETCTBEHHO KaK MaJIOKyOHAaMCKMIT U Ma-
CIIAaKBIICKMIT MAPKMPYIOL[ie TOPU3OHTBI, OXapaKTepU30BaHHbIE TPUIOOUTaMu 30HbI Tomagnostus
fissus yHUGUIVPOBAHHO CTPAaTUrpadIUecKoil CXeMbl CpeJHEr0 KeMOpIA 3TOTO PerioHa.

MasiKTaxcKasi CBUTa MOILHOCTBIO 85 M CJI0)KeHa 6ypo- 1 3e/IeHOBAaTO-CepbIMU Oyropyaro-
IJINTYATBIMY, HORY/NAPHBIMYM MUKPUTOBBIMM U MJIMCTO-AETPUTOBBIMIU U3BECTHAKAMU, YaCTO
IATHUCTBIMY, OMOTYPOMPOBAHHBIMM, YePeAYIOLUIMMUCH, 4acTO METKOLMKINYHO, C KPacHO-
OypBIMI U peXKe 3eJIeHO-CepbIMM M3BECTKOBUCTBIMM apTMJUINTAMU, TIMHUCTBIMY U3BECTHAKAMMI
U U3BECTHAKOBO-CUIMKATHBIMY a/IeBPOIIeINTaMuU. MasKTaxcKas CBUTa COITIACHO, C TIOCTEIEH-
HBIM IIePEXOJIOM, IIepeKPbIBAeTCs OTIOKEHNAMIU OTOHbOPCKOI CBUTHI, 60JIee TogpobHas Xapak-
TEPUCTUKA KOTOPOI [JAeTCsl OTIE/IbHO.

buocrparurpadus u xpoHocrparurpadus

BuoctpaTturpaduueckoe pacuseHeHIe OTIOKEHNI ITPeICTaB/IsAeMOro pa3pesa 6asupyercs Ha
TAHHBIX M3Y4YeHN TPUIOOUTOB, JOIOMHAEMBIX pe3y/lIbTaTaMy MCCIeJOBaHNA MUKPOIIpobiemMa-
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oSTOP 1. Roundup excursion to the section of the Lower, Middle and Upper
Cambrian (The Tyuser, Sekten and Mayaktakh Formations)

Lithostratigraphy

The section under consideration begins 1.2 km from the Khos-Nelege River mouth. The basal
Tyuser Formation (see Fig. 14) 120-125 m thick is subdivided into three unequally exposed sub-
formations. The lower subformation (20-25 m) exposed badly on the valley slopes and in the
interfluve area is composed of heterogranular quartz-feldspar sandstones with doleritic strata.
The middle subformation (33-35 m) exposed fragmentally is represented by predominantly red
clayey limestones with interbeds and lenses of glauconite-bearing conglomerate-like calcareous
limestones, which occur in abundance in the lower part of the subformation. At the base there are
interbeds of light grey quartzitic sandstones and gravelstones with carbonate cement (thickness
is variable). The upper subformation (about 65 m) represents a large biostromal massif composed
by yellowish- or greenish-grey dolomitic-clayey platy-clotted bioturbated calcareous floatstones
and bindstones containing algae Girvanella, Proaulopora, detritus, and rare interbeds of carbonate
sandstones. The Tyuser Formation and underlying Vendian beds of the Kharayuetekh Formation
are well exposed 3 km to the south in the Neleger River section, which yielded the largest collec-
tions of fossils from the middle part of the formation.

The Sekten Formation (35.5-36 m) unites two unequal members, or subformations. The lower
member (about 25 m) is similar in composition to the upper Tyuser subformation but includes
frequent interbeds of clayey limestones, marls, and mudstones as well as glauconite grains. The
upper member (about 10.5 m) composed of black calcareous-clayey shales, is badly exposed and
usually covered by icy talus. It represents so called «Khorbusuon Tongue» of the upper Kuonamka
Formation. The uppermost part of the Sekten Formation is a characteristic sequence of light grey
stained bituminous limestone (1.4 m) and overlying calcareous-clayey shales (2.5 m), which are
known as the marker Malaya Kuonamka and Maspaky horizons respectively and characterized
by trilobites of the Tomagnostus fissus Zone of the regional unified stratigraphic scheme for the
Middle Cambrian. The sequence is widespread over the Siberian Platform.

The Mayaktakh Formation (85 m) is composed of brownish- and greenish-grey hummocky-
platy, nodular, stained bioturbated micritic and silty-detrital limestones alternating finely with
red-brown and green-grey calcareous mudstones, clayey limestones, and calcareous-silicate silt-
stones. The formation passes conformably into the Ogon’or Formation described in detail below.

Biostratigraphy and chronostratigraphy

Biostratigraphic subdivision of the section is based on distribution of trilobites as well as mi-
croproblematica and inarticulate brachiopods. All regional stages and horizons and the ISC stages
of the Cambrian have been recognized there (Fig. 17).

The zonal scale for the Bulkur anticline (to the north of the region under consideration) can be
applied to the Lower Cambrian deposits (Repina et al., 1974; Lazarenko, Repina, 1983).

The unfossiliferous lower subformation and lower 7-8 m of the middle subformation of the
Tyuser Formation are conventionally referred to the Tommotian Stage.

The Atdabanian Stage embracing the larger part of the middle and upper subformations of
the Tyuser Formation includes two trilobite zones. Upper 28 m of the middle subformation are
assigned to the Nevadella Zone (with Delgadella pervulgata (Lazarenko), D. porrecta (Lazarenko),
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TUKM 1 6€33aMKOBBIX Opaxmorof. 3/1ech BbIIEIIOTCS BCe sIPYCHI 1 TOPU3OHTHI KeMOpust Poccuit-
CKoro cTaHfapTa u npunATeie Apycst MCII (puc. 17).

[l1s1 HUOKHero KeMOpusi B 1I€IOM XOPOLIO IpMMeHNMMa 30Ha/lbHas IIKala, padpaboTaHHAs
mst Bynkypckoit aHTMK/IMHAN, PAcIIONIOKEHHOI HECKO/IBKO CeBepHee pacCMaTpUBaeMoOl Tep-
puropuu (Pertuua u gp., 1974; Jlasapenko, Pennna, 1983).

K TOMMOTCKOMY sIpyCy YCTIOBHO OTHeCEeHa HIDKHSIA payHUCTUYECK! He OXapaKTepu30BaHHas
HOZICBUTA TIOCIPCKOI CBUTHI 1 HIDKHIE 7-8 M CpejiHell OCBUTHI ATOI )K€ CBUTBL.

B cocraBe arpmabaHCKOro sApyca, K KOTOPOMY OTHeceHa OoJblllasg 4acTb CpefHell U Bepx-
Hs1s1 TIOACBUTA TIOCOPCKOI CBUTHI, BBIAENAIOTCS [Be TPUIOOUTOBbIE 30HBL. BepxHue 28 M cpep-
Hell TToACBUTBL OTHOCATCA K 30He Nevadella (c Delgadella pervulgata (Lazarenko), D. porrecta
(Lazarenko), D. anabara (Lazarenko), Nevadella sp.). BepxHsist mogcBruTa MOIIHOCTBIO OKOIO 60
M OTHOCUTCA K 30He Judomia ¢ Tpunoburamu Judomia tera Lazarenko, J. mattajensis Lazarenko,
Hebediscus granulosus Lazarenko, Delgadella lenaica (Toll), Triangulaspis annio (Cobbold),
Uktaspis (Prouktaspis) insolens (Suvorova), Chorbusulina bella Lazarenko; ry6xamu Sardospongia
triradiata Most., Dodecaactinella furcata (Most.), Probetractina polymorpha Reif., Sulugurella
applanata Fedor., S. composita Fedor.; ckenernoin npob6nemarukont Archiasterella pentactina
Sdzuy, Torellella biconvexa Miss., Pelagiella adunca Miss.; xnonuramu Nelegerocornus revolution
Mesh., Conotheca mammilata Miss. n mp.

K 60TOMCKOMY sIpyCy OTHECEHBI HU3BI COKTIHCKOI CBUTHI MOLTHOCTHIO 20 M. EMy cooTBeT-
CTBYIOT IIBe Tpu1oOuTOBBIe 30HbI — Nelegeria lata — Bergeroniellus micmacciformis (c Nelegeria lata
Korobov, Altitudella tenera Repina, Protolenus jakutensis Lazarenko) un Bergeroniellus asiaticus -
Bergeroniellus bellus (c Bergeroniellus asiaticus Lermontova, B. ornata Lermontova, B. bellus
Egorova u fip.).

ToitoHCKMI IpyC 06beUHsIET TOPOAbI CPELHEN YacTU COKTIHCKON CBUTHI MOLTHOCTBIO 20 M
U IO pa3/ensieTcs Ha 1Be TPUIOOUTOBBIE 30HBI — Paramicmacca i Anabaraspis splendens. B 3oHe
Paramicmacca obHapy>xeHbl TpunobuTsl Paramicmacca siberica anabarica Egorova, Lermontovia
grandis (Lermontova), Anabaraceps kharaulachiensis Repina, Koptura lata N. Tchernysheva,
Kootenia magnaformis Egorova u nmp.; ryoxu Dodecaactinella furcata (Most.), Sardospongia
triradiata Most., S. triplexa Most., Sulugurella applanata Fedor., S. composita Fedor., Disparella
fusiformis Fedor. u gp. 3ona Anabaraspis splendens npencraBnena tpuaoburamu Binodaspis
prima Suvorova, Kootenia magnaformis Egorova, Chondragraulos minussensis Lermontova,
Ch. granulata N. Tchernysheva, Anabaraspis splendens Lermontova, Pagetia horrida Lermontova,
Neopagetina orbiculata Lazarenko, N. venusta Lazarenko, Dolichometopus perfidelis Egorova,
Kooteniella acuta N. Tchernysheva; ry6xamu Sulugurella applanata Fedorov.

[TayeoHTONMOrMYECKAs XapaKTEPUCTUKA OTIOXKEHUI TPafUIMIOHHOTO CpPefHero KeMOpus
B II€/IOM JIOBOJIBHO 0/1M3Ka K CTPAaTOTUIIMYECKIM pas3pe3aM aMIMHCKOTO 1 Malickoro sipycos Cu-
6upckoit minardopmsl (Uepusiiesa, 1961; Eroposa u gp., 1976; Eroposa u gp., 1982).

K amruHckomy sApycy oTHocsATcA BepxHue 10-11 M COKTIHCKOM CBUTBI M HVDKHAS 4acTb
MasAKTaXCKOJl CBUTBI MOIJHOCTbIO okono 20 M. B paspese p. Xoc-Heners BepxH:AsA, crnaHIe-
Basl, 4aCTh COKTIHCKOI CBUTHI B 3HAYMTETBHON CTENEHM 3aKpbITa OCBIMSIMU. B CBsi3u ¢ aTuM
He YZaJoCh IONYYMUTb JOCTaTOYHO IIOJIHYI0 ITaJIEOHTOJIOTMYECKYI0 XapaKTepUCTUKY Iepe-
XOHBIX OT/IOKEHMII TPAaAUIVOHHBIX HVDKHETO M CpegHero KeMOpus, B YaCTHOCTM, 30HBI
Ovatoryctocara, HU>KHENI B aMTMHCKOM sIpyce. B cocTaBe COKTIHCKOI CBUTBI YCTAHOBJIEHBI JIBe
TpuiobuToBble 30HBL. HipkHssi 3oHa Kounamkites oxapakTepusoBaHa KOMIIZIEKCOM TPUJIO-
OUTOB, MIMPOKO PasBUTBIM B HIDKHEN IIO/OBMHe cpegHero kKembpus Cubupn: Kounamkites
frequens Lazarenko, K. multiformis Egorova, Dinesus sibiricus (Lermontova), Amphoton
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Puc. 17. Crpaturpadudeckas HOMEHK/IATypa KeMOPUIICKUX OT/IOXKeHMI, BCKPBITBIX B paspese
p. Xoc-Herers. JKupHeIMu MMHUAMY 0603HaUeHbI TUTOCTpaTurpadudecKyte 1 XpoOHOCTpaTUrpadudecKue
TPaHUIBL, IpeSHa3HAYeHHbIE /11 U3YUYEHU BO BpeMs 9KCKYPCUINL.

Fig. 17. Stratigraphic nomenclature of Cambrian deposits in the Khos-Nelege River section. Lithostratigraphic
and chronostratigraphic boundaries intended for study during the excursion are marked by bolded lines.

D. anabara (Lazarenko), Nevadella sp.). The upper subformation (about 60 m) is the Judomia Zone
with trilobites Judomia tera Lazarenko, J. mattajensis Lazarenko, Hebediscus granulosus Laza-
renko, Delgadella lenaica (Toll), Triangulaspis annio (Cobbold), Uktaspis (Prouktaspis) insolens
(Suvorova), Chorbusulina bella Lazarenko; sponges Sardospongia triradiata Most., Dodecaactinella
furcata (Most.), Probetractina polymorpha Reif., Sulugurella applanata Fedor., S. composita Fedor.;
skeletal problematica Archiasterella pentactina Sdzuy, Torellella biconvexa Miss., Pelagiella adunca
Miss.; hyoliths Nelegerocornus revolution Mesh., Conotheca mammilata Miss. and other forms.
The basal deposits (20 m) of the Sekten Formation are assigned to the Botomian Stage. It compris-
es two trilobite zones of Nelegeria lata — Bergeroniellus micmacciformis (with Nelegeria lata Korobov,
Altitudella tenera Repina, Protolenus jakutensis Lazarenko) and Bergeroniellus asiaticus — Bergeroniel-
lus bellus (with Bergeroniellus asiaticus Lermontova, B. ornata Lermontova, B. bellus Egorova, etc.).
The Toyonian Stage is represented by the middle part of the Sekten Formation (20 m) and sub-
divided into two trilobite zones of Paramicmacca n Anabaraspis splendens. The Paramicmacca Zone
contains trilobites Paramicmacca siberica anabarica Egorova, Lermontovia grandis (Lermontova), Ana-
baraceps kharaulachiensis Repina, Koptura lata N. Tchernysheva, Kootenia magnaformis Egorova etc.;
sponges Dodecaactinella furcata (Most.), Sardospongia triradiata Most., S. triplexa Most., Sulugurella
applanata Fedor., S. composita Fedor., Disparella fusiformis Fedor., etc. The Anabaraspis splendens Zone
is characterized by trilobites Binodaspis prima Suvorova, Kootenia magnaformis Egorova, Chondra-
graulos minussensis Lermontova, Ch. granulata N. Tchernysheva, Anabaraspis splendens Lermontova,
Pagetia horrida Lermontova, Neopagetina orbiculata Lazarenko, N. venusta Lazarenko, Dolichometo-
pus perfidelis Egorova, Kooteniella acuta N. Tchernysheva; sponges Sulugurella applanata Fedorov.
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longus N. Tchernysheva, Kootenia ontoensis N. Tchernysheva u gp. 3ona Triplagnostus gibbus,
Il JOMUHUPYET 30HAJIbHBIN BUJ, SABJIAETCA INPEKPACHBIM KOPPEIATUBHBIM ypPOBHEM II/Ia-
HeTapHoro Macuraba. Kpome T. gibbus 3gece BcTpedensr Tpunobutsr Kounamkites frequens
Lazarenko, K. rotundatus Lazarenko, Corynexochus solitus Egorova, Chondranomocare
bucculentum Lazarenko, Pentagnostus anabarensis Lermontova, Peronopsis fallax (Linnarsson)
u ip., ry6ku Disparella fusiformis Fedorov. Hu>kHsist yacTh MasIKTaXCKOJ CBUTBI OTHOCUTCS K BepPX-
Hell 30He aMI'MHCKOro sipyca — Corynexochus tersus, ¢ Tpunoburamu Anomocarioides speciosus
N. Tchernysheva, Corynexochus tersus Lazarenko, Chondranomocare sp. u ap.

B cocTaB permoHasbHOrO MayCKOTo spyca BXOAAT OTIOXEHWUs OOJblieil BepXHell 4YacTu
MasKTaXCKOJ U HM30B OTOHBOPCKON CBUT 0611ell MOLTHOCTBIO OKoto 160 M. B paspese p. Xoc-
Herners oronpopckasi CBUTa OXBaTbIBaeT OO/IbILION cTparurpaduuecknii o6beM — OT BEpPXOB
cpenHero KeMbpus Poccmiickoil IIKajbl O BepXOB BepxHero kembpus (puc. 18, 19). Maricknit
Apyc obbpenuHseT Tpu Tpunobutosele 30HbI. K 30He Dorypyge olenekensis oTHocuTcst 60mpliast
4aCTh MasKTaXCKOJ CBUTBI MOIHOCTBIO 60 M. JTa 30HA XapaKTepU3yeTcs CyI[eCTBEHHO OOHOB-
JIEHHBIM KOMIUIEKCOM TpUI0O6MTOB, BKIoYaomuM Anomocarioides novus N. Tchernysheva,
A. tersus Rosova, Anomocarina excavata (Angelin), Dasometopus breviceps (Angelin), Dorypyge
olenekensis Lazarenko, Metanomocare petaloides Lermontova, M. brussense Lazarenko,
Solenopleura bucculenta Gronwall, S. recta Lermontova, Forchhammeria elegans Lermontova et
N. Tchernysheva u mp.

BepxH1e NmATh METPOB MasKTAaXCKOJ CBUTBI M HIDKHME 10 M OTOHBOPCKOM CBUTBI OTHO-
caTcsa K 30He Anomocarioides limbataeformis, nsobunyoreil TpunIo6uTaMu, Cpegu KOTOPBIX
MHOTO reorpaduyecky LIMPOKO pacIpOCTpaHeHHbIX BuaoB: Agraulos acuminatus (Angelin),
Megagnostus glandiformis (Angelin), Hypagnostus brevifrons (Angelin), Clavagnostus repandus
(Westergard), Toragnostus bituberculatus (Angelin), Anomocarioides limbatus (Angelin),
A. limbataeformis Lermontova, A. evidens N. Tchernysheva, Anomocarina siberica Holm
et Westergard, Solenopleura intermedia Lermontova, S. holometopa Angelin, Corynexochus
perforatus Lermontova, Schoriecare lata (Lazarenko), Siligirites calvus Pokrovskaya u gp. Pas-
pe3 MaliCKoro sipyca BeH4aeT 30Ha Lejopyge laevigata MOMIHOCTBIO 0K0/mo 80 M, TpunobuToBas
XapaKTepUCTUKa KOTopoli Hambonee mpencraButenbHa: Oidalagnostus trispinifer Westergard,
O. changi Lu, Linguagnostus arcticus (Holm et Westergard), Lejopyge armata (Linnarsson),
L. laevigata (Dalman), Ptychagnostus aculeatus (Angelin), Hypagnostus lanceolatus Lu, H. sulcifer
(Walter), H. kendectasicus Kryskov, Peronopsis insignis (Walter), Siligirites calvus Pokrovskaya,
Koldiniella prolixa Lazarenko, Aldanaspis truncata Lermontova in N. Tchernysheva u gp. MHoro-
YJIC/IeHHbIE BUJIbI TPUIOOMTOB IIPOXO/ST U3 IMOACTU/IAINMX OTIIOKEeHIIT. 30HAIbHBIN BIJ I03BO-
JISIeT OCYLIECTBIATD ITI0OATbHYI0 KOppeALuIo. 31ech ske oOHapysKeHbl Opaxmononsl Homotreta
salancaniensis (Pelman), H. gorjanskii (Pelman), Paterina lucina Walcott, Linnarssonia sp.,
Lingulella sp. u gp.

OTnoxxeHUsA BEepXOB aMIMHCKOro spyca (3oHa Corynexochus tersus) ¥ ABYX HVDKHUX 30H
Mmartickoro spyca (Dorypyge olenekensis v Anomocarioides limbataeformis) B paspese p. Xoc-
Herners comocraBumsbl ¢ gpymckum (Drumian) sspycom MCIIL, a ypoBeHb IepBOrO MOSIBIEHNS
Lejopyge laevigata (B 10 M BbIlIIe IOJOIIBBI OTOHbOPCKOJ CBUTBI) OTBEYAeT MOJOILBE I'Y)KaHCKOTO
(Guzhangian) spyca MCIII (cm. puc. 19). Hpymckuii apyc B paspese p. Xoc-Heners cnoxeHn mopo-
IaMy MasikTaXCKOJ CBUTBI ¥ HU30B (C/I0M 1 M HVDKHSSI 9aCTh CJI051 2) OTOHBOPCKOI CBUTHI 0011Iel
MOIIIHOCTBIO 95 M.
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Puc. 18. O61mnit Bup paspes3a OrOHbOPCKOI CBUTHI 110 IpaBoMy Oepery p. Xoc-Herers, ¢ npegnoskenubimu GSSPs
IL/IS1 HYDKHeI TpaHMIIbI 9eKYPOBCKOTO sipyca (coBmazaroleli ¢ yposHeM mnepsoro nosisnenus (FAD) tpuno6buta
Agnostotes orientalis) 1 Henerepckoro sipyca (cosnagarrent ¢ FAD Tpuno6ura Lotagnostus americanus).
IMopcTunarone OTIOXKEHNS COOCTaBUMBI ¢ manbuiickum sspycom MCIII (HyKHsist rpaHKIja KOTOPOTO
onpepensiercs FAD tpunobuta Glyptagnostus reticulatus) u ryxxanckum spycom MCII (HyxHss rpaHuIa
Kotoporo omnpepensiercss FAD tpunobuta Lejopyge laevigata).

Fig. 18. View of the right bank of the Khos-Nelege River showing deposits of the Ogon’or Formation with proposed
GSSPs for the bases of the Chekurovkian Stage (coinciding with the FAD of Agnostotes orientalis) and Nelegerian
Stage (coinciding with the FAD of Lotagnostus americanus). Underlying sediments are compared with the global

Paibian Stage (which base coincides with the FAD of Glyptagnostus reticulatus) and Guzhangian Stage (which base

coincides with the FAD of Lejopyge laevigata).

The fossil content of the traditional Middle Cambrian stages is rather similar to that of the
Amgan and Mayan stratotype sections of the Siberian Platform (Chernysheva, 1961; Egorova
et al., 1976, 1982).

The Amgan Stage unites upper 10-11 m of the Sekten Formation and the lower part (about 20 m) of
the Mayaktakh Formation. Because the upper shaly part of the Sekten Formation of the Khos-Nelege
section is mostly covered by talus the traditional Lower-Middle Cambrian boundary deposits cannot
be adequately characterized. It is particularly concerned with the basal Amgan Ovatoryctocara Zone.
Two trilobite zones were identified in the Sekten Formation. The lower Kounamkites Zone is charac-
terized by the trilobite assemblage widespread in the lower Middle Cambrian of Siberia: Kounamkites
frequens Lazarenko, K. multiformis Egorova, Dinesus sibiricus (Lermontova), Amphoton longus N.
Tchernysheva, Kootenia ontoensis N. Tchernysheva, etc. The Triplagnostus gibbus Zone with domi-
nating zonal species can provide reliable worldwide correlations. In addition to T. gibbus, it contains
trilobites Kounamkites frequens Lazarenko, K. rotundatus Lazarenko, Corynexochus solitus Egorova,
Chondranomocare bucculentum Lazarenko, Pentagnostus anabarensis Lermontova, Peronopsis fallax
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Puc. 19. Crparurpadudeckoe pacrnpocTpaHeHie TPUI0OMTOB B OTOHOPCKOI CBUTE OMOPHOTO pa3pesa
p. Xoc-Hernera. O603HaueHus: 1 — mepecnanBaHye: TeMHO-CePbIX TOHKOC/IOMCTBIX MaJICTOYHOB, [0 CJIaHIIEB,
C HEMHOTOYVICIEHHBIMU JINH304YKaMI KPEMHSA U IMPUTOM; 3€/IEHOBATHIX TeppmreHHo—Kap60HaTme CI/[TITCTOYHOB;

IVCTaTbHBIX KapOOHATHBIX TYPOUAUTOB; 2 — TEMHO

-CE€PbIV BOTHVICTO-C/IOUCTBIN IJINTYATDIN VIVCTbIV U3BECTHAK

-3€/ICHbIN TTIMHUCTO-

AOJIOMIUTOBBIN U3BECTHAK C IMH30BUIHBIMU HOAY/IAMU CEPBIX a/IEBPUTOBbIX MU3BECTHAKOB;
4 - qgepenoBaHme Meprenei{, APTMJIJINTOB U INMH30BUIHO-HOAYTAPHDBIX N3BECTHAKOB; 5 — U3BE€CTHAKOBAA

C 3€JIECHOBATbIMU a/IEBPOINTOBBIMMI Y1 YEPHBIMU APTUJIJINTOBBIMU IIPOCTIOAMIU; 3- cepo

— IIECTpOLBETHBIN HOAYIAPHBIN INMTMHUCTDIN N3BECTHAK

C APTUIINTOBBIMU I MEPTE€IbHBIMI IIPOCTIOVIKAMIL.

OIIO/I3HEBAsI KOHIJIOMEPATOBAA 6p€}(‘H/IH; 6
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carbonate siltstone and distal carbonate turbidite; 2 — dark-grey wavy limy flagstone (mud-wackestone) with
conglomeratic breccia; 6 — gay nodular clayey wackestone with argillite and marl intercalations.

greenish siltstone and black argillaceous laminaes; 3 — grey-greenish argillaceous-dolomitic wackestone with grey
silty lens-nodular limestone; 4 — alternation of marl, argillite and lens-nodular wackestone; 5 - lime mass-flow

Fig. 19. Stratigraphical distribution of trilobites in the Ogon’or Formation, Khos-Nelege River reference section:
1 - alternation of dark-grey laminated mudstone to shale, with minor thin chert and pirite, greenish terrigenous-




@HYHKT 2. Paspes oronpopckoin cButbl mo p. Xoc-Hemers - kanpupat
B CTPaTOTUII HIDKHMX IpaHMI HeHasBaHHbBIX ApycoB MCIIL, ompenmensaembix FAD

Agnostotes orientalis 1 Lotagnostus americanus

JIutocrparurpadpus
OzoHnvopckas cé6uma pacyjeHsieTcs: Ha IATh 1avek 1 54 cnos (puc. 20), He3HAYUTENTbHO pas-

JIMYAIOLINXCA 110 COCTaBY MOPOJ, M TUILY PUTMOB.
ITauka I morHOCTBIO 53 M (C/10M 1-6) XapaKTepU3yeTCsi MEIKOPUTMUIHBIM YepefjoBaHMeM Oy PO-CepbIX [0

YE€PHBIX TOHKOC/IOMCTBIX Ma,IICTOyHOB, YacCTO C MMH3O0YKaMM CUJINIONTOB, TEPPUTEHHO Kap6OHaTHI)IX
AJIEBPOIIENINTOB, apTMJIZINTOB, OMCTA/JIbHBIX TOHKOC/IIOMCTBIX Kap6OHaTHbIX Typ6I/IHI/ITOB I TOHKUX
CJIO€B CBET/BIX MATHNUCTBIX 6I/IOTyp6I/IpOBaHHI)IX HaKCTOyHOB. HOPOHI)I qacTo 6I/ITYMI/IHI/I3I/IPOB3HI)I.
1. YacToe He3aKOHOMEPHOE YepefjoBaHNe OyropIaTo-IINTIATBIX CBET/IO-CEPBIX, 3€/IEHOBATBIX, Oy POBATHIX
6I/IOTYP6I/IPOBaHHbIX HaKCTOyHOB, TeMHO-6ypOBaTO-CeprX IJINTYATbIX TOHKOC/IOMCTBIX MaﬂCTOyHOB
C IIPOC/IOAMM YE€PHDBIX aPTUJIZINTOB, a TaK)KE€ MIBBECTHAKOB CEPBIX MeHKOHOHyHHprIX B HEACHO-CIIONICTBIX
3€/IEHOBAaTO-CepbIX MeprenAx. B cmoe cobpanbl Tpumobutsl Megagnostus glandiformis (Angelin),
Anomocarioides limbatus (Angelin) M IP. ...c.ooeuiniiiniiiniiiiiiii e 55 M
2 HepeCHaI/IBaHI/Ie CBET/I0-3€JIEHOBATO-CEPDIX, HEPEAKO IIATHUCTDIX, TIMH3OBUIHO-IIZINTYATBIX OO TOH-
KOIVIMTYATBIX a/JI€EBPUTO-TTIMHMCTDBIX BaKCTOyHOB, Coflep>KalllnX peaKne JIMH30BMAHbIE BKIIOUYEHU A
KpeEMHEN BOOJIb HOBerHOCTeI/uI HaC/IO€HN s, ¢ TOHKOIUVIMTYATBIMN apTMUINTAMU, MEPTEJIAMU I Maf-
CTOyHaMI/I KOPUYHEBATO-CEPBIMMU, NO YEPHDIX.
B HyxHeit wactu cost o6Hapyskensl Tpumobutsr Toragnostus bituberculatus (Angelin), Goniagnostus
spiniger (Westergard), Clavagnostus repandus (Holm et Westergard), Agraulos acuminatus (Angelin),
Dasometopus breviceps (Angelin), Anomocarioides limbataeformis Lermontova, Corynexochus
macrophthalmus (Lermontova in N. Tchernysheva), Schoriecare lata (Lazarenko), Anomocarina
splendens Lermontova u gp. B cpemneil 4yacTi cnos HaiifileHbl IepBble Tpumobutsl Lejopyge
laevigata (Dalman) B conposoxxgennn Oidalagnostus trispinifer Westergard, Goniagnostus spiniger
(Westergard), Agraulos acuminatus (Angelin), Dasometopus breviceps (Angelin) u gp. B usBectHs-
KaX BEpXHeNl 4acTu C/1os HalfjeHsl Tpuaobuter Megagnostus glandiformis (Angelin), Dasometopus
breviceps (Angelin), Anomocarina excavata (Angelin), Anomocarina siberica (Holm et Westergard),

Agraulos acuminatus (Angelin) M P, ......o.oiiiiiiiiiiiiii 9.8 M

1agnostyy

us

51
52

/53" Nelegerian

“8N0sto105

Chekurovkian Stage
(proposed)

A
ll.\‘g
_——7Zz

—FaD of L,
ﬂmenca”
FAD of.
OFiengy,

Stage (proposed 5/4 /42 41/401
Aermian Cambrl/an ' / /3/4

50/ $, 5
51 / ! 31 § ! -'5
1 1 g sl =
52 . I il N

L5 / 7 Khos-Nelegerian Kutugunian\(Horizon i, 581
7 Horizon 27 Sssd

1 ' N\ 5 S5 1

! [N SE Mayan st
A L ayan Stage

1
=" IZH‘

S
= Khos Nele . JCambrian
Permian
1 1
1

Puc. 20. PacrionoxxeHne ypoBHeii ro6anbHoil KoppenAannuu gpypoHckoro oraena kem6pusa MCII 1 nmpefioxkeHHbIX
GSSPs 111 HUDKHeN TPaHNIBI 4eKYPOBCKOTO sipyca (coBmaparomeir ¢ FAD Agnostotes orientalis) u Hemerepckoro
apyca (comapatomieit ¢ FAD Lotagnostus americanus) B ¢/I0X OTOHbOPCKOJI CBUTHI B pasdpese p. Xoc-Herera.

Fig. 20. Position of global correlative levels of the Furongian Series and proposed GSSPs for the bases of the
Chekurovkian Stage (coinciding with the FAD of Agnostotes orientalis) and Nelegerian Stage (coinciding with the
FAD of Lotagnostus americanus) in the beds of Ogon’or Formation in the Khos-Nelege River section.
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(Linnarsson) and others; sponges Disparella fusiformis Fedorov. The lower part of the Mayaktakh
Formation is referred to the Upper Amgan Corynexochus tersus Zone with trilobites Anomocarioides
speciosus N. Tchernysheva, Corynexochus tersus Lazarenko, Chondranomocare sp., etc.

The regional Mayan Stage unites the larger, upper part of the Mayaktakh Formation and the
lower part of the Ogon'or Formation (total thickness is about 160 m). In the Khos-Nelege section the
Ogon’or Formation embraces the interval of the upper Middle Cambrian through uppermost Cam-
brian of the Russian scale (Figs. 18, 19). The Mayan Stage comprises three trilobite zones. The Dory-
pyge olenekensis Zone represents the larger part (60 m) of the Mayaktakh Formation and encloses
significantly renewed trilobite assemblage including Anomocarioides novus N. Tchernysheva, A. ter-
sus Rosova, Anomocarina excavata (Angelin), Dasometopus breviceps (Angelin), Dorypyge olenekensis
Lazarenko, Metanomocare petaloides Lermontova, M. brussense Lazarenko, Solenopleura bucculenta
Gronwall, S. recta Lermontova, Forchhammeria elegans Lermontova et N. Tchernysheva, etc.

Upper 5 m of the Mayaktakh Formation and lower 10 m of the Ogon’or Formation constitute the
Anomocarioides limbataeformis Zone with abundant trilobites including many widespread species,
such as Agraulos acuminatus (Angelin), Megagnostus glandiformis (Angelin), Hypagnostus brevifrons
(Angelin), Clavagnostus repandus (Westergard), Toragnostus bituberculatus (Angelin), Anomocari-
oides limbatus (Angelin), A. limbataeformis Lermontova, A. evidens N. Tchernysheva, Anomocarina
siberica Holm et Westergard, Solenopleura intermedia Lermontova, S. holometopa Angelin, Coryn-
exochus perforatus Lermontova, Schoriecare lata (Lazarenko), Siligirites calvus Pokrovskaya, etc. The
Mayan sequence is terminated with the Lejopyge laevigata Zone (about 80 m) with representative
trilobite assemblage: Oidalagnostus trispinifer Westergard, O. changi Lu, Linguagnostus arcticus
(Holm et Westergard), Lejopyge armata (Linnarsson), L. laevigata (Dalman), Ptychagnostus aculea-
tus (Angelin), Hypagnostus lanceolatus Lu, H. sulcifer (Walter), H. kendectasicus Kryskov, Peronopsis
insignis (Walter), Siligirites calvus Pokrovskaya, Koldiniella prolixa Lazarenko, Aldanaspis truncata
Lermontova in N. Tchernysheva, etc. Many forms passed from the underlying deposits. The zonal
species allows subglobal correlations. The zone also contains brachiopods Homotreta salancaniensis
(Pelman), H. gorjanskii (Pelman), Paterina lucina Walcott, Linnarssonia sp., Lingulella sp., etc.

The Corynexochus tersus Zone of the Upper Amgan and two zones of Dorypyge olenekensis
and Anomocarioides limbataeformis of the Lower Mayan of the Khos-Nelege section correspond
to the Drumian Stage of the ISC. The FAD of Lejopyge laevigata (10 m above the Ogon’or Forma-
tion base) corresponds to the base of the Guzhangian Stage of the ISC (see Fig. 19). The Drumian
Stage is represented by the Mayaktakh deposits and the lower beds (Bed 1 and partly Bed 2) of the
Ogon’or Formation (total thickness is 95 m).

@STOP 2. The Ogon’or Formation section at the Khos-Nelege River is a candidate
of stratotype of lower boundaries of the ISC unnamed stages, which are defined
by FAD of Agnostotes orientalis and Lotagnostus americanus

Lithostratigraphy

The Ogon’or Formation is subdivided into 5 members (54 beds) (Fig. 20) which differ insigni-
ficantly in lithological composition and type of alternation.

Member I (53 m) is characterized by finely rhythmical alternation of brown-grey to black thin-bedded
mudstones with frequent lenses of silicites, terrigenous-carbonate aleuropelites, argillites, distal fine-
bedded carbonate turbidites, and thin beds of light-colored stained bioturbated packstones. The depos-
its are mostly bituminous.
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3. PurMm4HOe mepecianBaHe TEMHO-CEPBIX, IO Y€PHBIX, MaJJCTOYHOB TOHKOIUIMTYATHIX, C BK/ITIOYEHVEM
KpeMHell B/JO/Ib [IOBEPXHOCTEI HAC/IOEHIS, CEPBIX U CBET/IO-CEPBIX, ISITHICTHIX BAKCTOYHOB TOHKOBOJI-
HUCTOIINTYATHIX, KOMKOBATBIX. B HIDKHeI 9acTy ¢/1ost HalifieHbl Tprmobutsl Ptychagnostus aculeatus
(Angelin), Megagnostus glandiformis (Angelin), Lejopyge armata (Linnarsson), Hypagnostus brevifrons
(Angelin), Anomocarioides limbatus (Angelin) u fp. u 6e33aMKoBbIe 6paxyononsl. B mopopax Bepx-
HeJl IIOJIOBMHBI CJI0sT HAJIEHbI XMOMNTBI, 6€33aMKOBbIE OPaXMOIIObI I MHOTOYMC/IEHHBIE TPUIOONTEI
Clavagnostus repandus (Holm et Westergard), Megagnostus glandiformis (Angelin), Goniagnostus
spiniger (Westergard), Oidalagnostus trispinifer Westergard, Lejopygelaevigata (Dalman), Hypagnostus
exsculptus (Angelin), Anomocarina extornata (Westergard), Anomocarioides limbatus (Angelin),
Agraulos acuminatus (Angelin), Acrocephalites stenometopus (Angelin), Siligirites calvus Pokrovskaya,
Opsidiscus bilobatus (Westergard) M IP. «..c.oveueiitiiiniin it 6.7 M

4. PutMu4HOe mepeciianBaHIe CBET/IO-CEPIX, 3€/IEHOBATHIX, IISITHUCTHIX IIAKCTOYHOB, CMab0 [JIMHIUCTHIX,
MaCCUBHOIUIMTYATBIX CO CTa00 BOTTHUCTBHIMU [TOBEPXHOCTSIMY HAIITACTOBAHIIST; TEMHO-CEPBIX 10 Yep-
HBIX MaJCTOYHOB; TOHKOJ/IMCTOBATBIX a/IeBPUTO-IJIMHICTBIX M3BECTHSIKOB. B HI3aX C/10sI BCTpeYeHBI
Tpunobutel Megagnostus glandiformis (Angelin), Linguagnostus arcticus (Holm et Westergard),
Hypagnostus brevifrons (Angelin), Anomocarina splendens Lermontova, Anomocarioides limbatus
(Angelin), Agraulos acuminatus (Angelin) u gp. B BepxHell IONOBUHe CI0SI MHOTOYVC/IEHHBIE Op-
raHMYeCcKue OCTATKY MpeCTaBIeHbl 6e33aMKOBBIMI OpaxmonomaMy u Tpumoburamn Megagnostus
glandiformis (Angelin), Goniagnostus spiniger (Westergard), Oidalagnostus changi Lu, Lejopyge armata
(Linnarsson), L. laevigata (Dalman), Pianaspis sibirica (I. Solovjev), Anomocarina siberica (Holm et
Westergard), Agraulos acuminatuis (Angelin) M AP, coo.c.ovveiiniriiiiii i 14.4 m

5. PUTMMYHOe IepecianBaHe CBETIO-3€/IEHOBATO-CEPHIX, ISITHVUCTBIX MAKCTOYHOB C TEMHO-CEPBIMU, JIO
YepHBIX, MaJCTOYHAMJ, OKPEMHEHHBIM; TEPPUTeHHO-KapOOHATHBIMYU IIMHUCTBIMYU CUJITCTOYHAMI,
TOHKOIUIMTYATBIMU IO JINCTOBATHIX. BcTpedeHb! 6e33aMKOBBIe OpaxmoIofbl 1 Tpraobutsl Goniagnostus

2 spiniger (Westergérd), Lejopyge armata (Linnarsson), Oidalagnostus trispinifer Westergard m ip. ... 4 M

6. PuTMmuHOe IepeciaMBaHMe CBETIO-CEPBIX, 3€/I€HOBATHIX, ITHUCTBIX IAKCTOYHOB, C/1abo IJIMHU-
CTBIX; M3BECTHSIKOB TEMHO-CEPHIX /IO UYEPHBIX, IIEMUTOMOP(HBIX, TOHKOTOPU3OHTATbHOCIONCTHIX,
C BKJ/IIOYEHEM MHOTOYNCIEHHBIX KPEMHICTBIX 00Pa30BaHIIL; a/IeBPUTO-T/IMHUCTBIX TOHKO/IIMCTOBA-
TBIX VM3BECTHSKOB, [EPEXOMAIINX B CUITO-apIM/UINTHL. B Imopomax ciosi HailieHsl penkue 6e3zam-
KOBBle OpaxMOIOZbI ¥ MHOTOYMCIIEHHBle TpUIoOUTHl Lejopyge armata (Linnarsson), Megagnostus
glandiformis (Angelin), Oidalagnostus changi Lu, Linguagnostus arcticus (Holm et Westergard),
Maiaspis spinosa Lazarenko, Anomocarina extornata (Westergard) MAp. ......c.ccvvviiiinineeniennnn. 11 M

IMauka II motHOCTBIO 58,5 M (cou 7-16) MMeeT 6oiee YacTO BCTpevarolecs, 0COOEHHO B BEpXHeIl MOTOBH-
He, TOJICTOIIMTYATBIE MaJICTOYHBI C IIPOC/IOSIMI YePHBIX JIMCTOBATHIX apPTMJIINTOB, YACTOE IIPUCYTCTBUE
QJIEBPOIIENNTOB ¢ OYAMHAMM M3BECTHSIKA. B BepXHell [I0/IOBIHe [TaYK1 BO3PACTAIOT M PUTH3ALIVIS, OKPEM-
HeHIIe, YMEHBIIAETCST MOIHOCTD ¥ KO/IMYECTBO TyPOU/THBIX C/I0€B 1 610TYpOMPOBAaHHBIX M3BECTHSIKOB.

7. PUTMUYHOe TIepeciayBaHMe CBET/IO-CEPBIX MACCUBHBIX C 3€/IEHOBATBIM OTTEHKOM, IIATHUCTBIX MaK-
CTOYHOB C/a00 IJIMHMCTBIX C HEPOBHOJ HVDKHEN M IUIABHO OYTPUCTON BepXHel MOBEPXHOCTSIMI
HAIUTAaCTOBAHNSL; TEMHO-CEPBIX, /IO YEPHBIX, MaJCTOYHOB; TeMHO-CEPBIX, [JO CBET/IO-KOPUYHEBATO-
CepBIX, M3BECTKOBUCTBIX CUITCTOYHOB TOHKOJIMCTOBATHIX, C BKJIIOYEHNEM JIMH30BU/JHBIX IIPOC/IOEB
IUIOTHBIX MajcTOyHOB. OpraHmdyeckye OCTaTK) MHOTOYNCIEHHBI BO BCEX PAa3HOBUIHOCTAX IOPOJ:
pasHooOpasHble TpunobuTsl Lejopyge armata (Linnarsson), Oidalagnostus trispinifer Westergard,
Megagnostus glandiformis (Angelin), Hypagnostus brevifrons (Angelin), Anomocarina siberica
(Holm et Westergdrd), Acidaspides lermontovae N. Tchernysheva u np. u penkme 6e3zaMKOBbIe
3oz 470} 11011 (OO PP 4.2 ™

8. CaeT/10-Ccepble, 3€/IeHOBATHIE, IISITHUCTBIE BAaKCTOYHBI, C1a00 I/IMHUCTBIE; MaJCTOYHBI TEMHO-Cepble
[0 YEePHBIX TOHKOCJIONMCTHIE; IJIMHICTBIE M3BECTKOBICTBIE CUJITCTOYHBI TOHKOJIMCTOBATBIE CBETIIO-
KOPMYHEBATOM OKPAacKM. B m3BecTHsKax BCTpedeHbl Tpmmobursl Lejopyge armata (Linnarsson),
L.laevigata (Dalman), Clavagnostus repandus (Holm et Westergard), Aldanaspis truncata Lermontova
in N. Tchernysheva 7 IpP. .....cooooiiiiiiiii 22 ™

9. PuTMm4HOe mepecianBaHe IIOTHBIX MaJCTOYHOB ¥ BAKCTOYHOB ISITHUCTBIX, OT CBET/IO-3€/I€HOBATO-
CepPBIX [I0 KOPMIHEBATHIX; Y€PHBIX Ma/[CTOYHOB TOHKOTOPM30HTA/IBHO- U BOIHUCTO-CIONCTHIX. Opra-
HIYECKNe OCTATKIY 110 BCEMY CIOI0 MHOTOYVC/IEHHBI M pa3HOOOpa3Hbl. BcTpedeHbl MeJKie CIIMKYIIbD
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1. Closely spaced nonuniform alternation of light grey, greenish, brownish, uneven-platy, bioturbated pack-
stones; dark brownish-grey platy thin-bedded mudstones with interbeds of black argillites; grey small-
nodular limestones in greenish-grey vaguely bedded marls. Trilobites Megagnostus glandiformis (An-
gelin), Anomocarioides limbatus (Angelin), etc. ........ocooviiiiiiiiiiiiiiii e 55 m

2. Alternation of light greenish-grey, frequently stained, lenticular-platy to flaggy aleuritic-clayey wacke-
stones containing rare lenticular chert inclusions along bedding surfaces; flaggy argillites, marls, and
brownish-grey to black mudstone .............oooiiiiiiiii 9.8 m
The lower part: trilobites Toragnostus bituberculatus (Angelin), Goniagnostus spiniger (Westergard),
Clavagnostus repandus (Holm et Westergard), Agraulos acuminatus (Angelin), Dasometopus breviceps
(Angelin), Anomocarioides limbataeformis Lermontova, Corynexochus macrophthalmus (Lermontova
in N. Tchernysheva), Schoriecare lata (Lazarenko), Anomocarina splendens Lermontova, etc. The mid-
dle part: newly appeared trilobites Lejopyge laevigata (Dalman) in association with Oidalagnostus tris-
pinifer Westergard, Goniagnostus spiniger (Westergard), Agraulos acuminatus (Angelin), Dasometopus
breviceps (Angelin), etc. The limestones of the upper part: trilobites Megagnostus glandiformis (Ange-
lin), Dasometopus breviceps (Angelin), Anomocarina excavata (Angelin), Anomocarina siberica (Holm
et Westergard), Agraulos acuminatus (Angelin), etc.

3. Rhythmical alternation of dark grey to black flaggy mudstones with chert inclusions along the bed-
ding surfaces; grey and light grey stained thin-wavy platy, clotted wackestones .............. 6.7 m
The lower part: trilobites Ptychagnostus aculeatus (Angelin), Megagnostus glandiformis (Angelin),
Lejopyge armata (Linnarsson), Hypagnostus brevifrons (Angelin), Anomocarioides limbatus (Angelin),
etc., and inarticulate brachiopods. The upper part: hyoliths, inarticulate brachiopods and abundant tri-
lobites Clavagnostus repandus (Holm et Westergard), Megagnostus glandiformis (Angelin), Goniagnos-
tus spiniger (Westergard), Oidalagnostus trispinifer Westergard, Lejopyge laevigata (Dalman), Hypag-
nostus exsculptus (Angelin), Anomocarina extornata (Westergard), Anomocarioides limbatus (Angelin),
Agraulos acuminatus (Angelin), Acrocephalites stenometopus (Angelin), Siligirites calvus Pokrovskaya,
Opsidiscus bilobatus (Westergard), etc.

4. Rhythmical alternation of light grey, greenish, stained, platy packstones with little clay material and wavy
bedding surfaces; dark grey to black mudstones; thin-foliated aleurolitic-clayey limestones ...... 14.4. m
At the base: trilobites Megagnostus glandiformis (Angelin), Linguagnostus arcticus (Holm et
Westergard), Hypagnostus brevifrons (Angelin), Anomocarina splendens Lermontova, Anomocari-
oides limbatus (Angelin), Agraulos acuminatus (Angelin), etc. In the upper part: abundant inar-
ticulate brachiopods and trilobites Megagnostus glandiformis (Angelin), Goniagnostus spiniger
(Westergard), Oidalagnostus changi Lu, Lejopyge armata (Linnarsson), L. laevigata (Dalman), Pi-
anaspis sibirica (1. Solovjev), Anomocarina siberica (Holm et Westergard), Agraulos acuminatuis
(Angelin), etc.

5. Rhythmical alternation of light greenish-grey stained packstones, dark grey to black silicified mudstones,
flaggy to foliated terrigenous carbonate clayey siltstones. Inarticulate brachiopods and trilobites Goniagnos-
tus spiniger (Westergard), Lejopyge armata (Linnarsson), Oidalagnostus trispinifer Westergard, etc. ... 4 m

6. Rhythmical alternation of light grey, greenish, stained packstones with little clayey material; dark-grey
to black pelitomorphic, thin-horizontal-bedded limestones including numerous chert bodies; thin-foli-
ated aleurolitic-clayey limestones passing into silt-argillites ............cc.ooeeiiiiiiiiiiini . 11 m
Rare inarticulate brachiopods and abundant trilobites Lejopyge armata (Linnarsson), Megagnostus
glandiformis (Angelin), Oidalagnostus changi Lu, Linguagnostus arcticus (Holm et Westergard), Maias-
pis spinosa Lazarenko, Anomocarina extornata (Westergard), etc.

Member II (58.5. m) includes more frequent (especially in the upper half) platy mudstones with interbeds
of black foliated argillites, frequent aleuropelites with limestone boudins. The upper half demonstrates
increasing rock pyritization, silicification and reduced thickness and size of turbidite beds and biotur-
bated limestones.

7. Rhythmical alternation of light grey, greenish massive, stained packstones with little clay and uneven lower
and smoothly hommocky upper surfaces of bedding; dark-grey to black mudstones; dark grey to light
brownish-grey thin-foliated calcareous siltstones with lenticular interbeds of dense mudstones ... 4.2 m
Throughout the bed: abundant trilobites Lejopyge armata (Linnarsson), Oidalagnostus trispinifer
Westergard, Megagnostus glandiformis (Angelin), Hypagnostus brevifrons (Angelin), Anomocarina si-
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ry0oK, eqVHIYHbIE PAKOBMHBI XVMOIUTOB, 6€33aMKOBbIe OPAaXIOIIOAbI U TPUIOOUTHI Lejopyge armata
(Linnarsson), Oidalagnostus trispinifer Westergard, Peronopsis insignis (Wallerius), Ammagnostus
(A.) aff. bassa Opik, Proagnostus bulbus Butts, Hypagnostus kendectasicus Kryskov, Clavagnostus
repandus (Westergard), Goniagnostus nathorsti (Brogger), G. spiniger (Westergard), Maiaspis spinosa
Lazarenko, Buitella buitensis Lazarenko, Anomocarina siberica (Holm et Westergdrd), Siligirites
calvus Pokrovskaya, Koldiniella prolixa Lazarenko, Rina celebrata Rosova, Acrocephalinella borealica
(Lazarenko), Buttsia pinga Lazarenko, Opsidiscus bilobatus (Westergard), Acrocephalites stenometopus
(Angelin), Onchonotellus abnormis Ivshin ¥ Ip. .......oeeiiiiiiiiiiiiiiii 14.5m

10. PurmuyHoe TepeciaBaHye N3BECTHAKOB 3€JIEHOBATO-CEPDBIX, MNATHNUCTBIX MaICTOYHOB 11 BAKCTOYHOB

11.

12.

13.

IUIOTHBIX /1200 IIMHUCTBIX; Y€PHBIX Ma/ICTOYHOB HESICHO TOHKOC/IOMCTBIX; IJIMHUCTBIX CUITCTOYHOB
CBET/IO-CEPBIX, CMa00-KOPMIHEBATHIX TOHKOTOPU3OHTAIBHOC/IONCTBIX, IIEPEXOMSAIINX B JIMICTOBATHIE
CUJITO-apTMJUIATBL B clioe 06Hapy KeHbl XMOUTHI, 6e33aMKOBbIe OpPaXMOOLbl 1 TpUIoOUTE! Lejopyge
armata (Linnarsson), Ammagnostus (A.) aff. bassa Opik, A. (A.) simplexiformis (Rosova), Opsidiscus
bilobatus (Westergard), Rina celebrata Rosova, Siligirites calvus Pokrovskaya, Acrocephalites
stenometopus (ANGelin) M JIP. «.veuiitiiiii it 2.8 M
PutMm4yHOe IepeciaMBaHMe CBETIO-CEPBIX, ISTHUCTBIX MAKCTOYHOB, TEMHO-CEPBIX, IO YEPHBIX,
Ma/ICTOYHOB TOHKOTOPU30HTaIbHOCTOMCTBIX; CUIMKATHO-KapOOHATHBIX CHUJITO-APTM/IINTOB TOHKO-
nmucroBarbix. ITo BceMy coro HalifeHbl TpuIoOUTH Lejopyge armata (Linnarsson), Ammagnostus
(A.) aff. bassa Opik, Goniagnostus spiniger (Westergard), Proagnostus bulbus Butts, Oidalagnostus
trispinifer Westergdrd, Hypagnostus kendectasicus Kryskov, Acrocephalites stenometopus
(Angelin), Koldiniella prolixa Lazarenko u mp. B 3eneHoBaTO-cepbIx U3BeCTHAKaX — HaXomKu Oes-
3aMKOBBIX  OPAXVIOTION, .. eetuuiutniititiin ittt tit e ee s e et ee st e et e e et s ae e e et e ee s e e e ee s e e e aan s 7 M
PutMm4yHOe TepecauBaHIe CBETIO-3€/I€HOBATHIX, IISATHNUCTBIX BAaKCTOYHOB C W3BECTHSKAMMU
QJIEBPUTUCTO-IIMHUCTBIMM, O A/IEBPOIEJIUTOB, YePHO-KOPUYHEBBIMM, O CBETIO-KOPMYHEBATHIX,
IUTOTHBIMIY VJIMCTO-3€PHICTBIMI TOHKOC/TIOVICTBIMY, O TOHKOMVCTOBATHIX. B CBET/IBIX M3BeCTHSIKAX
BCTpeYeHbI penKie 0e33aMKOBble Opaxmonopsl u Tpuaobutel Lejopyge ex gr. armata (Linnarsson),
Hypagnostus kendectasicus Kryskov, Acrocephalites stenometopus (Angelin), Siligirites calvus
POKIOVSKAYA VL JIP. et eetontittit ettt et et et e e et et e et et et et e e e e e 5.6 M
VI3BeCTHSKY a/IeBPUTO-IIMHIUCTBIE YepHBIE O CBET/IO-KOPMYHEBATO-CEPBIX, TOHKOTOPU30OHTAIBHOC-
JIOVICTBIE, IIOTHBIE IUINTYATHIE IO CIaHIeBaThIX. OpraHndecKye OCTaTKM Ype3BbIYaiiHo penku. Kpome
6e33aMKOBBIX Opaxmomnoy; Linnarssonia sp., Homotreta salancaniensis (Pelman) HalieHbl Tpumo6uThI
Lejopyge laevigata (Dalman), Toxotis venustus Lazarenko, Pianaspis sibirica (I. Solovjev) n np. ... 2.8 m

14. PutMu4yHoe IepecianBaHye CBETNI0-CEPhIX MAaICTOYHOB, cnabo TJIMHUCTBIX; MI3BECTHAKOB a/IEBPUTO-

[JIHVCTBIX Y€PHBIX, TEMHO-KOPUYHEBATO-CEPhIX TOHKOIMCTOBATHIX, TOHKOTOPM3OHTAIbHOC/IONCTHIX.
3mech BcTpeveHbl 6e33aMKoBble Opaxmonofbl Linnarssonia rowelli Pelman, Homotreta salancaniensis
(Pelman), Lingulella variabilis Pelman, penxne konmaykoBble racTpOINOABI, CIIMKY/IBI I'yOOK, KOHO-
nouTtbl Gapparodus bokononi Land. Oco6enro MHOT006pa3Hbl TPUIOOUTEL, CPENY KOTOPBIX OIIpefe-
nennl Proagnostus bulbus Butts, Ammagnostus (A.) psammius Opik, Ammagnostus (A.) aff. bassa
Opik, Clavagnostus spinosus Resser, Oedorhachis typicalis Resser, Kormagnostus minutus (Schrank),
Innitagnostus angustus Pokrovskaya et Pegel, 1. innitens Opik, Peronopsis insignis (Wallerius),
Nahannagnostus nganasanicus (Rosova), Acmarhachis typicalis Resser, Proceratopyge nathorsti
Westergard, Toxotis venustus Lazarenko, Buttsia pinga Lazarenko, Acrocephalites stenometopus
agnostorum Westergard, Aplotaspis?curta(Lazarenko), SchmalenseeiaspinulosaLazarenkoupp....8.4m

15. PurmuyHoe TIepecIanBaHye USBECTHAKOB CEPBIX U 3€JIEHOBATO-CEPDIX, AJIEBPUTO-TIMHUCTDIX; TEMHO-

16.
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KOPMYHEBATO-CEPBIX Ma/ICTOYHOB TOHKOTOPM30HTAIbHOCTIONCTBIX TOHKOIMCTOBATBIX. B coe BeTpe-
4yeHBbl penkiue OeszamkoBble Opaxmomopnl Lingula sp., Lingulella sp., Linnarssonia sp., Homotreta
salancaniensis (Pelman) n MHOrOUNCIeHHbBIe TpUIOOUTHI Aspidagnostus laevis Palmer, Ammagnostus
(A.) cf. wangcunensis Peng et Robison, Kormagnostus minutus (Schrank), Connagnostus tandoshkensis
E.Romanenko, Proceratopyge nathorsti Westergard, Palacadotes florens (Lazarenko), Aplotaspis ? curta
Lazarenko T JIP. c.oeniiniiit it e 55 ™
PurMudHOe mepecianBaHue MaJCTOYHOB CBET/IO-CEPBIX 1 3€/I€HOBATO-CBET/IO-CEPBIX [TIMHMUCTHIX
BOJIHVCTO-TOHKOIIIUTYATBIX; 3€JIEHOBATO-CEPHIX aPIMJUINTOB; TEMHO-CEPBIX BAKCTOYHOB TOHKOTOPH-
30HTA/IBHOC/IOVNCTBIX OYeHb IJIOTHBIX, 3a/IETAIOIINX B TOMIE aJIeBPUTO-IJIMHUCTBIX JIMCTOBATBIX 13-
BECTHAKOB. B cyioe HalineHbl 6e33aMKoBble Opaxuononsl Linnarssonia rowelli Pelman, Lingulella sp.



berica (Holm et Westergard), Acidaspides lermontovae N. Tchernysheva, etc. and rare inarticulate bra-
chiopods.

8. Light grey, greenish, stained wackestones with little clay; dark-grey to black thin-bedded mudstones;

light brown thin-foliated clayey calcareous siltstones. The limestones contain trilobites Lejopyge ar-
mata (Linnarsson), L. laevigata (Dalman), Clavagnostus repandus (Holm et Westergard), Aldanaspis
truncata Lermontova in N. Tchernysheva, etc. ......c.ooooviiiiiiiiiiiiiii e 2.2m

9. Rhythmical alternation of dense mudstones and light greenish-grey to brown stained wackestones; black

10.

11.

12.

13.

thin-horizontal- and wavy bedded mudstones ............c.ccooviiiiiiiiiiiiiiini 14.5 m
Throughout the bed: abundant and diverse fossils. There are small spongy spicules, single hyoliths,
inarticulate brachiopods and trilobites Lejopyge armata (Linnarsson), Oidalagnostus trispinifer
Westergard, Peronopsis insignis (Wallerius), Ammagnostus (A.) aff. bassa Opik, Proagnostus bulbus
Butts, Hypagnostus kendectasicus Kryskov, Clavagnostus repandus (Westergard), Goniagnostus na-
thorsti (Brogger), G. spiniger (Westergard), Maiaspis spinosa Lazarenko, Buitella buitensis Lazarenko,
Anomocarina siberica (Holm et Westergard), Siligirites calvus Pokrovskaya, Koldiniella prolixa La-
zarenko, Rina celebrata Rosova, Acrocephalinella borealica (Lazarenko), Buttsia pinga Lazarenko,
Opsidiscus bilobatus (Westergard), Acrocephalites stenometopus (Angelin), Onchonotellus abnormis
Ivshin, etc.

Rhythmical alternation of greenish-grey limestones, stained mudstones and dense wackestones with
little clay; black vaguely bedded mudstones; light grey, brownish, thin-horizontal-bedded clayey silt-
stones passing into foliated silto-argillites .............oooiiiiiiiiii i 2.8m
Hyoliths, inarticulate brachiopods, and trilobites Lejopyge armata (Linnarsson), Ammagnostus (A.) aff.
bassa Opik, A. (A.) simplexiformis (Rosova), Opsidiscus bilobatus (Westergard), Rina celebrata Rosova,
Siligirites calvus Pokrovskaya, Acrocephalites stenometopus (Angelin), etc.

Rhythmical alternation of light grey stained packstones, dark grey to black thin-horizontal-bedded
mudstones; thin-foliated silicate-carbonate silto-argillites .............ccooiiiiiiiiiiiiiiiii e, 7m
Throughout the bed: trilobites Lejopyge armata (Linnarsson), Ammagnostus (A.) aff. bassa Opik, Goni-
agnostus spiniger (Westergard), Proagnostus bulbus Butts, Oidalagnostus trispinifer Westergard, Hypag-
nostus kendectasicus Kryskov, Acrocephalites stenometopus (Angelin), Koldiniella prolixa Lazarenko,
etc. The greenish-grey limestones enclose inarticulate braciopods.

Rhythmical alternation of light green, stained wackestones with dark to light brown, dense, slimy-
granular, thin-bedded to thin-foliated, aleuritic-clayey to aleuropelitic limestones. The light limestones
yielded rare inarticulate brachiopods and trilobites Lejopyge ex gr. armata (Linnarsson), Hypagnos-
tus kendectasicus Kryskov, Acrocephalites stenometopus (Angelin), Siligirites calvus Pokrovskaya,
O 5.6 m
Black to light brownish-grey, thin-horizontal-bedded, dense, platy to schistose aleurolitic-clayey
limestones. Rare inarticulate brachiopods Linnarssonia sp., Homotreta salancaniensis (Pelman) and
trilobites Lejopyge laevigata (Dalman), Toxotis venustus Lazarenko, Pianaspis sibirica (I. Solovjev),
T 2.8 m

14. Rhythmical alternation of light grey mudstones with little clay; black, dark brownish-grey thin-foliated,

15.

thin-horizontal-bedded aleurolitic-clayey limestones ...............ccoeieviiiiiiiiiiiniiiiiinen, 8.4 m
Inarticulate brachiopods Linnarssonia rowelli Pelman, Homotreta salancaniensis (Pelman), Lingulella
variabilis Pelman, rare spirally coiled gastropods, spongy spicules, conodonts Gapparodus bokononi
Land., very abundant trilobites Proagnostus bulbus Butts, Ammagnostus (A.) psammius Opik, Am-
magnostus (A.) aff. bassa Opik, Clavagnostus spinosus Resser, Oedorhachis typicalis Resser, Kormag-
nostus minutus (Schrank), Innitagnostus angustus Pokrovskaya et Pegel, I. innitens Opik, Peronopsis
insignis (Wallerius), Nahannagnostus nganasanicus (Rosova), Acmarhachis typicalis Resser, Procer-
atopyge nathorsti Westergard, Toxotis venustus Lazarenko, Buttsia pinga Lazarenko, Acrocephalites
stenometopus agnostorum Westergard, Aplotaspis? curta (Lazarenko), Schmalenseeia spinulosa Laza-
renko, etc.

Rhythmical alternation of grey and greenish-grey, aleurolitic-clayey limestones; dark brownish-grey
thin-horizontal-bedded thin-foliated mudstones ...............coooiiiiiiiiiniiiiii e, 55 m
Rare inarticulate brachiopods Lingula sp., Lingulella sp., Linnarssonia sp., Homotreta salan-
caniensis (Pelman) and abundant trilobites Aspidagnostus laevis Palmer, Ammagnostus (A.) cf.
wangcunensis Peng et Robison, Kormagnostus minutus (Schrank), Connagnostus tandoshkensis
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u tpmnobutse Glyptagnostus stolidotus Opik, Clavagnostus spinosus Resser, Aspidagnostus laevis
Palmer, Pseudagnostus prolongus (Hall et Whitfield), Nahannagnostus nganasanicus (Rosova),
Palaecadotes florens (Lazarenko), Proceratopyge nathorsti Westergdrd, Buttsia pinga Lazarenko,
Onchonotellus tchekurensis Lazarenko M IP. «....oo.iiiiiiiiiiiiii e 5.5M

ITauka I1I MomHOCTBIO 123 M (criou 17-34), mpeobnafialoT YepeyIoliyecs TeMHO-Cepble, YepPHbIe aJIeBPUTH-

17.

18.

19.

20.

21.

22.

23.

CThble TOHKO-IIAPaJIIE/IBHOCIIONCTbIE BAKCTOYHBI, C IIPOCTIOSIMI 3€/IEHO-CEPhIX MepreJieli, 1 6y pble Maji-
CTOYHBI C IPOCJIOSIMU Y€PHBIX apPIM/UINTOB. B KpOB/Ie maukyt nMeeTcst MapKIUPY O IIOCKOTaTeqHO-
IeOPYCHBII IIaCT KapOOHATHO-IJIMHUCTBIX M KapOOHATHBIX IIOPOJ], MOLHOCTBIO 0.8-2.3 M.

Yacroe mepecianBaHye IIOTHBIX TEMHO-CEPBIX, TO YE€PHBIX, MaJCTOYHOB TOHKOTOPM30HTATBHOCIO-
JICTBIX VI YePHBIX JVMCTOBATHIX M3BECTKOBO-aJIEBPUTO-IJIMHICTHIX C/IaHIleB. [0 BceMy C/1o10 BCTpe-
vyarorcsa Tpunobutel Glyptagnostus reticulatus (Angelin), Innitagnostus inexpectans (Kobayashi),
Aspidagnostus lunulosus (Kryskov in Borovikov et Kryskov), Eugonocare (Olenaspella) ex gr. evansi
(Kobayashi). B ocHoBaunu cnos nHaiinen Glyptagnostus stolidotus Opik ...........oceviiiiieriineenein 5M
Yacroe mepecianBaHNie TEMHO-CEPBIX IIOTHBIX ATE€BPUTUCTBIX BAKCTOYHOB TOHKOIIOJIOCYATBHIX C
YEePHBIMI, JO KOPUYHEBATO-CEPBIX, TOHKOMMCTOBATBIMIU AJIEBPUTO-I/IMHUCTBIMI MajcToyHaMu. [1o
BCEMY CJIOI0 B M300M/INM BCTPEYAIOTCS CIIMKYJIBI I'y6ok m Tpunobutel Glyptagnostus reticulatus
(ANGELIN) ot 2.6 M
KopnuHneBaTo-TeMHOCEpbIe MaJICTOYHBI CPefHE- I TOJICTOIUINTYATBIE, OYEHD IIOTHBIE, C IPOCTOAMM
TOHKOJIVICTOBATBIX TEMHO-CEPBIX, O YePHBIX, aJIEBPOIEINTOB 1 AJIEBPUTO-IIMHUCTBIX U3BECTHSKOB.
B mopopgax 1051 HalileHbI MaCcCOBBIE CIIMKYJIBI IYOOK, Tpunobutsl Glyptagnostus reticulatus (Angelin),
Aspidagnostus rugosus Palmer, Innitagnostus inexpectans (Kobayashi), Eugonocare (Olenaspella) ex
gr. evansi (Kobayashi), Agnostus (Homagnostus) captiosus (Lazarenko) .............ccoevveenieinnnn.. 5M
HuKHIOI TPeTh CJI0s1 C/IaTal0T KOPMYHEBATO-TeMHOCEPhIE Ma/JCTOYHBI, ITepecIaiBaoOIIecs C alIeBpPO-
muramu. CpeHIO, 6OJIBIYIO0, 4ACTh CJI0S C/IATAI0T TEMHO-CEPBIE, 0 Y€PHBIX, TOHKOJIMCTOBATBIE ITIN-
HIUCTBbIe MaJCTOYHBL. B BepXHell 4acTu CjI0s1 3ajIeTaloT aJeBPUTO-TIMHICThIE MaJCTOYHBL B mopopax
cnos o6unbHbI Glyptagnostus reticulatus (Angelin) ........ccooviiiiiiiiiiiiiini i, 2Mm
TeMHO-KOpMYHEBATO-Cepble MaJCTOYHbI, C OKPEMHEHNEM BIOJIb IIPOCIIOEB; a/IEBPUTO-IJIMHICTHIE
Ma/ICTOYHBI TOHKOTOPM3OHTA/IbHOC/IONCThIE TOHKOIIINTYATHIE; a/IeBPO-apPIMJUINThI M3BECTKOBICTHIE
mvcToBarble. [IOpOfBI C/IOST JIETKO pas3pyIIAOTCS M Ha UX MeCTe B OOHa)KeHMM 06pa3yeTcsi OCHIIb.
VI3 mpocoeB B KOPEHHOM 3ajIeTaHNUM M U3 OCBIIM Ha YPOBHe CJI0s1 cOOpaHbl Ge33aMKOBbIe Opaxi-
omoppl Linnarssonia rowelli Pelman u tpumobursr Glyptagnostus reticulatus (Angelin), Agnostus
(Homagnostus) obesus (Belt), Pseudagnostus idalis Opik, Eugonocare (Olenaspella) ex gr. evansi
(Kobayashi), Proceratopyge aff. chuhsiensis Lu, Nganasanella sp. M ip ..........occooiiiiiiiint, 3Mm
Cepble, 10 TEMHO-CEPBIX, C/1ab0 AJIEBPUTO-IIMHNUCTBIE MA/ICTOYHBI TOHKOTOPU30HTAIbHOCTIONCTHIE,
TOJICTOIUINTYATBIE, CPEJHEIINTYAThIE 1O TOHKOIUTMTYATHIX. B HIDKHENT II0/IOBIHE C/10sI HaliJIeHbI pefi-
xue Glyptagnostus reticulatus (Angelin), Pseudagnostus idalis Opik ............c.uvvviiminiiniirnn.n 8.0 M
[NepecnanBaHue TeMHO-KOPUYHEBATHIX, [IOYTM YE€PHBIX, OYEHb IUIOTHBIX MaJCTOYHOB C IPOIIIACTKA-
MU aJIEBPUTO-ITIMHUCTBIX TOHKOTOPM3OHTAIBHOC/IONCTBIX Pa3HOCTeN. B cioe HaiineHs! 6e33aMKOBbIe
6paxuononbl Lingulella variabilis Pelman un tpuno6urs Pseudagnostus idalis Opik, Proceratopyge
aff. chuhsiensis Lu, Eugonocare (Olenaspella) ex gr. evansi (Kobayashi), Acrocephalaspis orientalis
Lazarenko, Nganasanella Sp. .........coouiiiiiiiiiiiiiiii e 35 M

24. B ocHoBaHMM 104 3ateraeT I1acT (0.8 M) TEeMHO-CepbIX MaJICTOYHOB, TOHKOC/IOUCTBIX IVIOTHBIX MacCYB-

25.
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HBIX. Bblllle HabmoaeTCs epecianBaHie TeMHO-CEPBIX MaJCTOYHOB a/IeBPUTO-IJIMHICTBIX, TOHKO-
TOPU30HTA/IBHO- ¥ BOJTHICTO-CJIOMCTBIX; TEMHO-KOPUYHEBATO-CEPBIX MA/ICTOYHOB C/1ab0 TIMHIUCTBIX.
3mech BcTpeueHbl penkme Tpumobuthl Pseudagnostus idalis Opik, Eugonocare (Pseudeugonocare)
borealis (LermMOMTOVA) ...ouuueiriii ettt e et e e e et e et et e e e e e et e ee et e e e 42 M
OcHOBaHIe CJI0s1 CJIATal0T TEMHO-Cepble MaICTOYHbI TOHKOC/IOVCThIE MaCC/BHBIE MOLTHOCTBIO 0.55 M.
VIX CMEHSIIOT TEMHO-Cepble, TEMHO-KOPUIHEBATO-CePble MaJCTOYHbI aJIeBPUTO-IIMHICTBIE HEsCHO-
CJIONCTBIE, TOPU3OHTATBHO- MO0 BOTHMCTO-CIIOUCTBIE, CPEIHE- M TONCTOIUIUTYATHIE. B c10e BCcTpeve-
HbI 6e33aMKoBbIe Opaxuomnonsl Lingulella sp., Dysortis sp. u Tpuno6uts: Nganasanella sp., Sigmocheilus
sp., Eugonocare (Olenaspella) ex gr. evansi (Kobayashi), Eugonocare (Pseudeugonocare) borealis
(LermMONtOVA) TI  JIP. .eununtattan et et et e et e et ee e et e e e e et et st et et et et e et et e e e e e 6.0 M



E. Romanenko, Proceratopyge nathorsti Westergard, Palaeadotes florens (Lazarenko), Aplotaspis?
curta Lazarenko, etc.

16. Rhythmical alternation of light grey and greenish-light grey, wavy-flaggy clayey mudstones; greenish-
grey argillites; dark grey thin-horizontal-bedded, very dense wackestones in foliated aleurolitic-clayey
JIMESTONES ...iiiiii i 5.5. m
Inarticulate brachiopods Linnarssonia rowelli Pelman, Lingulella sp. and trilobites Glyptagnostus stoli-
dotus Opik, Clavagnostus spinosus Resser, Aspidagnostus laevis Palmer, Pseudagnostus prolongus (Hall
et Whitfield), Nahannagnostus nganasanicus (Rosova), Palaeadotes florens (Lazarenko), Proceratopyge
nathorsti Westergard, Buttsia pinga Lazarenko, Onchonotellus tchekurensis Lazarenko, etc.

Member III (123 m) is composed predominantly of dark grey, black thin-parallel-bedded silty wackestones
with interbeds of green-grey marls which alternate with brown mudstones with interbeds of black
argillites. At the top of the member there is a marker of flat-pebble-debris stratum (0.8-2.3 m thick) of
calcareous and silty calcareous rocks.

17. Frequent alternation of dark grey to black, dense, thin-horizontal-bedded mudstones and black foliated
calcareous-aleuritic-clayey shales .........c.oooiiiiiii i 5m
Throughout the bed: trilobites Glyptagnostus reticulatus (Angelin), Innitagnostus inexpectans (Ko-
bayashi), Aspidagnostus lunulosus (Kryskov in Borovikov et Kryskov), Eugonocare (Olenaspella) ex gr.
evansi (Kobayashi). At the base: Glyptagnostus stolidotus Opik.

18. Frequent alternation of dark grey dense, thin-banded silty wackestones and black to brownish-grey,
thin-foliated, silty-clayey mudstones. Throughout the bed: abundant spongy spicules and trilobites

Glyptagnostus reticulatus (ANGEliN) .........oeiiitiiiiiii e e 2.6 m
19. Brownish-dark grey, platy, very dense mudstones with interbeds of dark grey to black thin-foliated aleu-
ropelites and silty-clayey lIMeStONes .........c.couvviuiiiiiiiiiitini e 5m

Mass spongy spicules, trilobites Glyptagnostus reticulatus (Angelin), Aspidagnostus rugosus Palmer,
Innitagnostus inexpectans (Kobayashi), Eugonocare (Olenaspella) ex gr. evansi (Kobayashi), Agnostus
(Homagnostus) captiosus (Lazarenko).

20. The lower third is composed of brownish-dark grey mudstones alternating with siltstones. The larger,
middle part consists of dark grey to black thin-foliated, clayey mudstones. The upper part is silty-clayey
mudstones. Abundant Glyptagnostusreticulatus (Angelin) ...........covviiiiiiiiiiiiiiiii e 2m

21. Dark brownish-grey mudstones, which are silicified along the interbeds; thin-horizontal-bedded, flaggy
silty-clayey mudstones; foliated calcareous aleuro-argillites. Locally readily disintegrated rocks form
FALUS Lo 3m
The interbeds of autochthonous occurrence and the talus: inarticulate brachiopods Linnarssonia row-
elli Pelman and trilobites Glyptagnostus reticulatus (Angelin), Agnostus (Homagnostus) obesus (Belt),
Pseudagnostus idalis Opik, Eugonocare (Olenaspella) ex gr. evansi (Kobayashi), Proceratopyge aff. chuh-
siensis Lu, Nganasanella sp., etc.

22. Grey to dark grey, thin-horizontal-bedded, platy to flaggy, silty-clayey mudstones. The lower half con-
tains rare Glyptagnostus reticulatus (Angelin), Pseudagnostus idalis Opik .............ccccceeuiinis 8.0 m

23. Alternation of dark brownish to black, very dense mudstones with thin-horizontal-bedded silty-clayey
varieties. Inarticulate brachiopods Lingulella variabilis Pelman and trilobites Pseudagnostus idalis Opik,
Proceratopyge aft. chuhsiensis Lu, Eugonocare (Olenaspella) ex gr. evansi (Kobayashi), Acrocephalaspis
orientalis Lazarenko, Nganasanella SP. .........cccoceooiuiiuiiiiiiiimiiiiiiiiiieiein e eean 3.5 m

24. A basal stratum (0.8 m) of dark grey thin-bedded, dense, massive mudstones. Higher an alternation of
dark grey thin-horizontal-bedded and wavy bedded silty-clayey mudstones; dark brownish-grey mud-
stones with little clay. Rare trilobites Pseudagnostus idalis Opik, Eugonocare (Pseudeugonocare) borealis
LQ7Cl s 5 Y0 10 ) ) I 4.2 m

25. Basal dark grey thin-bedded massive mudstones (0.55 m). They are succeeded by dark-grey, dark brown-
ish-grey vaguely bedded, horizontal- or wavy bedded, platy mudstones. Inarticulate brachiopods Lin-
gulella sp., Dysortis sp. and trilobites Nganasanella sp., Sigmocheilus sp., Eugonocare (Olenaspella) ex gr.
evansi (Kobayashi), Eugonocare (Pseudeugonocare) borealis (Lermontova), etc. .........c....eune. 6.0 m

26. Rhythmical alternation of grey to dark grey, almost black mudstones and platy to flaggy, thin-hori-
zontal-bedded, silty-clayey wackestones. Rare trilobites Pseudagnostus idalis Opik, P. ex gr. rotundatus
Lermontova, Erixanium sentum Opik, Eugonocare (Pseudeugonocare) borealis (Lermontova) ... 9.5 m
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26. PurmuyHoe IepecinayBaHme CEPhIX, O TEMHO-CEPDIX, ITOYTN YEPHDIX, MaJCTOYHOB, BAKCTOYHOB cnabo

QJIEBPUTO-TIMHUCTHIX TOHKOTOPU3OHTATBHOCTIOUCTBIX, OT TOJCTOIUIMTYATHIX O TOHKOIUIUTYATHIX.
3nech BcTpedeHbl penkue Tpunobutsl Pseudagnostus idalis Opik, P. ex gr. rotundatus Lermontova,
Erixanium sentum Opik, Eugonocare (Pseudeugonocare) borealis (Lermontova) ..................... 9.5M

27. PutmMmu4yHoe IepecinayBaHye MaaCcToOyHOB c1abo TIMHUCTBIX TEMHO-KOPNYIHEBATO-CEPDHIX HEC/IONCTHIX,

¢ OYyrpuCTBIMM HOBEPXHOCTSIMIU HAIUIACTOBAHNS, A/IEBPUTO-TJIMHICTBIX BAaKCTOYHOB TEMHO-CEPBIX
[0 YepHBIX, TOHKOTOPM3OHTAbHOC/IONCTBIX, OT JIMCTOBATHIX [JO TOICTOIUIMTYATHIX. B cioe Halife-
Hbl 6e33aMKOBble Opaxmononbl, KOHOZOHTEl Westergaardodina cf. tricuspidata Miiller, Furnishina
sp. u Tpunobuthl Pseudagnostus idalis Opik, Eugonocare (Pseudeugonocare) borealis (Lermontova),
Peratagnostus orientalis (Lazarenko), Onchonotellus abnormis Ivshin, Acrocephalaspis orientalis
Lazarenko T JID. . uuuni oo 22 M

28. ‘Iepe;[OBaHI/Ie CEPbIX MAaJCTOYHOB I BAaKCTOYHOB a/I€BPUTO-IIMHMICTBIX TOHKOTOPM3OHTATbHOCION-

CTBIX, OT TOJCTO- O TOHKOTIZIMTUATBIX .. vuueennnesareesannnssannssaneassseeasssnsessseeassseeesnneesnneeenes 10.5 M

29. HepecnaMBaHI/Ie TEMHO-CEPBIX MaJCTOYHOB aJIEBPUTO-TTIMHNMCTDBIX TOHKO- U CPETHEIINTYATDBIX C Ce-

PBIMU MafICTOYHaMJ OYeHb IUIOTHBIMIU. BOII3Y KPOB/IN C/10s1 HalifieHbl 6€33aMKOBbIe OPaXIIONIONBI 1
Tpunobutel Peratagnostus orientalis (Lazarenko), Proceratopyge cf. captiosus Lazarenko, Eugonocare
(Pseudeugonocare) borealis (Lermontova) M IP. ...c.eeuevuniiniutiinieneniiieiteieeeneeee e e 2.5 M

30-31. HepecnaMBaHI/Ie TEMHO - V1 CBET/IO-CEPDBIX Ma[JCTOYHOB TOHKO- I CPEHETIINTIATbIX cnabo AJIEBPUTO-

[JIVHNCTBIX, NPEVMYIIeCTBEHHO TOHKOIUIMTYATBIX C BKJIIOYEHVEM MaJIOMOIIHBIX IIPOIIACTKOB
CUJIMKATHO-KapOOHATHBIX IJIMHICTBIX CUITCTOYHOB IIOYTH YePHBIX JIMCTOBATHIX. B BepxHell 110/10BM-
He OIJCBIBaeMbIX CJIO€B IIOPOJ IIPe0bIajaloT MaCTOYHBI Cepble IVIOTHBIE CPeJHEIUINTYATHIE, [epe-
C/IAMBAIOIMECS ¢ MAJIOMOITHBIMU TIPOCIONKAMY CUIBHO aJIEBPUTO-TIMHIUCTBIX U3BECTHKOB. Omu-
CaHHas 9acThb paspesa (cmon 30-31) mpuMedaTeTbHA TEM, ITO COUYETAET B cebe 0COOEHHOCTH XapaKTepa
HAC/IOEHU TOJIIY U3BECTHAKOB, 3aJIETA0NINX HIDKe (cmom 22-29) u mepekpbIBarolel Tonm (cmon
32-33). B cnoe 31 maipenb koHogoHThl Phakelodus tenuis (Miiller). MowmHocTs cnos 30 — 3 M; cios
31 - 10.7 m.

32. PutmnyHoe IepecianBaHye TEMHO-CEPBIX MAaICTOYHOB HEACHOC/TIOUCTDBIX, TONCTOIVINTYATHIX C 6y—

TPUCTBIMI ITOBEPXHOCTSAMM HAIUIACTOBAHMS; BAKCTOYHOB 3€/IEHOBATO-CEPBIX, MATHMUCTBIX IIIOT-
HBIX; TEMHO-CEPBIX C KOPUYIHEBATHIM OTTEHKOM MaJCTOYHOB TOHKOTOPM30HTAbHOCIONCTBIX, YaCTO
QJIEBPUTO-TIMHUCTHIX. [10 MIIOCKOCTAM HAITACTOBAHMS BCTPEYAIOTCS MHOTOUMC/IEHHBIE XOJbI MJTOE-
moB. Opranndeckiie OCTaTKM B MMOPOJAX C/TOsI MHOTOYMCIEHHBI M pasHOOOPa3Hbl. B HU3axX cmost Hall-
nenbl 6paxuomnonbl Fossuliella sp., Quadrisonia minor Rowell et Henderson, konomonTer Phakelodus
tenuis (Miiller). KoMmmekc Tpuao6UTOB OOHOBISAETCA MOYTHU IIOMIHOCTBIO M CONEPKUT Agnostotes
orientalis (Kobayashi), Peratagnostus orientalis (Lazarenko), Rhaptagnostus impressus (Lermontova),
Lisogoragnostus cf. kalisae Rosova, Neoagnostus (N.) quadratus (Lazarenko), Pseudagnostus josepha
(Hall), Irvingella megalops (Kobayashi), Acrocephalites militans Lermontova, Onchonotellus abnormis
Ivshin, Parabolinaex gr. spinulosa (Wahlenberg), Eugonocare (Pseudeugonocare) borealis (Lermontova),
Eugonocare (Olenaspella) cf. cylindrata Peng m mp. ...c.oooviiiiiiiiiiniiiiee e 10.2 m

33. OcHoBaHue cj10s (1.5 M) c/1araloT TeMHO-Cepble, O4eHb IVIOTHbIE MafICTOYHBI CpefiHeIUIMTYaThle. Boiie —

34.
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PUTMUYIHOE YepedoBaHME CUIMKATHO-KAPOOHATHBIX [IMHUCTBIX CUITCTOYHOB TEMHO-CEPBIX TOH-
KOTOPU3O0HTAIbHOC/TIOUCTBIX TOHKOTUTUTYATHIX, /IO JIMCTOBATHIX, C MPOIIACTKAMU YEPHBIX TOPIOYUX
CIAHLIEB; 3€/IEHOBATO-CEPBIX [TIMHMUCTHIX MA/ICTOYHOB C OO/BIINM KOJIMYECTBOM MEIKIX VM KPYITHBIX
KPUCTA/UIOB IUpuTa. [10 BCeMy C/I010 B 3€/IEHOBATO-CEPBIX M3BECTHSKAX Hall[leHO MHOTO 6e33aMKo-
BbIX Opaxumomnop Quadrisonia minor Rowell et Henderson u fip., BcTpeyaroTcsa CIUKYIIbI I'YOOK, KOHO-
mouThl Furnishina furnishi Miiller, Phakelodus tenuis (Miller), ocoberHo pasHoo6pasHbI TPUIOOUTEI
Agnostotes orientalis (Kobayashi), Ammagnostus (A.) cf. wangcunensis Peng et Robison, Neoagnostus
(N.) cf. sabulosus Peng, Neoagnostus (N.) quadratus (Lazarenko), Neoagnostus (N.) quadratiformis
Ergaliev, Pseudagnostus josepha (Hall), Rhaptagnostus impressus (Lermontova), Irvingella major
Ulrich et Resser, Tagenarella aff. eniseica Lazarenko, Parabolinina edita Lazarenko, Catuniella (?)
monstruosa Lazarenko, Acrocephalites militans Lermontova, Parabolina ex gr. spinulosa (Wahlenberg),
Onchonotellus abnormis Ivshin, Proceratopyge cf. rectispinata (Troedsson) u gp. ............c.... 13 m
KapbonaTHas 6pekunsi, CTOKEHHas] HEOKATAHHBIMM VI OYeHb CMab0 OKATAaHHBIMM OOIOMKaMU
IUIMTYATBIX N3BECTHSIKOB, PA3HOBUIHOCTYU KOTOPBIX HAOMIONAINCh HIDKE 10 padpesy. [IpucyTcTByioT
00JIOMKI TEMHO-KOPMYHEBATO-CEPBIX TPITHCTOYHOB M OHKOJIMTOBBIX M3BECTHIKOB. B HUX HallgeHbI



27. Rhythmical alternation of dark brownish-grey unbedded mudstones with little clay and hom-
mocky bedding surfaces; dark grey to black thin-horizontal-bedded, foliated to platy silty-clayey
WACKESTONES  L..iuiiiii i 22 m
Inarticulate brachiopods, conodonts Westergaardodina cf. tricuspidata Miiller, Furnishina sp.,
and trilobites Pseudagnostus idalis Opik, Eugonocare (Pseudeugonocare) borealis (Lermontova),
Peratagnostus orientalis (Lazarenko), Onchonotellus abnormis Ivshin, Acrocephalaspis orientalis
Lazarenko, etc.

28. Alternation of grey thin-horizontal-bedded, platy to flaggy mudstones and wackestones ....... 10.5 m

29. Alternation of dark grey flaggy silty-clayey mudstones and grey very dense mudstones. At the base: in-
articulate brachiopods and trilobites Peratagnostus orientalis (Lazarenko), Proceratopyge cf. captiosus
Lazarenko, Eugonocare (Pseudeugonocare) borealis (Lermontova), etC. .......c.vvenveeeirnnenninnnnn. 2.5m

30-31. Interbeds of dark and light grey flaggy, silty-clayey mudstones including thin laminae of al-
most black silicate-carbonate clayey siltstones. The upper half is mostly composed of grey dense,
platy mudstones alternating with thin silty clayey limestones. Beds 30-31 demonstrate a com-
bination of bedding types of underlying limestones (Beds 22-29) and overlying deposits (Beds
32-33). Bed 31 contains conodonts Phakelodus tenuis (Miller). Bed 30 is 3 m thick; Bed 31 is
10.7 m thick.

32. Rhythmical alternation of dark grey vaguely bedded platy mudstones with hommocky bedding surfaces;
greenish-grey, stained, dense wackestones; dark grey -brownish thin-horizontal, frequently silty-clayey
mudstones. Numerous mud-eater tracks on bedding planes .............c.coccoiiiiiniiii . 10.2 m.
Fossils are abundant and diverse. At the base there are brachiopods Fossuliella sp., Quadrisonia
minor Rowell et Henderson, conodonts Phakelodus tenuis (Miiller). Almost completely renewed
trilobite assemblage contains Agnostotes orientalis (Kobayashi), Peratagnostus orientalis (Laza-
renko), Rhaptagnostus impressus (Lermontova), Lisogoragnostus cf. kalisae Rosova, Neoagnostus
(N.) quadratus (Lazarenko), Pseudagnostus josepha (Hall), Irvingella megalops (Kobayashi), Ac-
rocephalites militans Lermontova, Onchonotellus abnormis Ivshin, Parabolina ex gr. spinulosa
(Wahlenberg), Eugonocare (Pseudeugonocare) borealis (Lermontova), Eugonocare (Olenaspella) cf.
cylindrata Peng, etc.

33. The basal part (1.5 m) is composed of dark grey, very dense, platy mudstones. Higher is rhythmically
alternation of dark grey thin-horizontal-bedded, flaggy to foliated silicate-carbonate clayey siltstones
with laminae of black oil shales, greenish-grey clayey mudstones with numerous small and big pyrite
CTYSEALS Lottt e e e e e e e et e 13 m
The greenish-grey limestones throughout the bed: abundant inarticulate brachiopods Quadriso-
nia minor Rowell et Henderson, etc., spongy spicules, conodonts Furnishina furnishi Miiller,
Phakelodus tenuis (Miiller), very diverse trilobites Agnostotes orientalis (Kobayashi), Ammagnos-
tus (A.) cf. wangcunensis Peng et Robison, Neoagnostus (N.) cf. sabulosus Peng, Neoagnostus (N.)
quadratus (Lazarenko), Neoagnostus (N.) quadratiformis Ergaliev, Pseudagnostus josepha (Hall),
Rhaptagnostus impressus (Lermontova), Irvingella major Ulrich et Resser, Tagenarella atf. eniseica
Lazarenko, Parabolinina edita Lazarenko, Catuniella (?) monstruosa Lazarenko, Acrocephalites
militans Lermontova, Parabolina ex gr. spinulosa (Wahlenberg), Onchonotellus abnormis Ivshin,
Proceratopyge cf. rectispinata (Troedsson), etc.

34. Carbonate breccia composed of unrounded or poorly rounded fragments of platy limestones, their va-
rieties occur below. Fragments of dark brownish-grey grainstones and oncolitic limestones containing
brachiopods Quadrisonia minor Rowell et Henderson, conodonts Phakelodus elongatus An, trilobites
Yurakia yurakiensis Rosova, Tagenarella aft. eniseica Lazarenko, etc. ...........cccoveviiiiiiinnninnt. 22m

Member IV (99 m) is represented by cyclic alternation of dolomitic marls or clayey-dolomitic limestones,
with lenticular thin-bedded clayey wackestones, and subordinate wavy-platy mudstones-wackestones,
frequently with interbeds of dark grey to black argillites and structure of sedimentary boudinage and
gently sliding folds.

35. The basal part (up to 2 m) is constituted by dark grey flaggy to foliated silty-clayey wackestones with
interbeds of light grey massive mudstones. Higher is alternation of dark grey and grey thin-horizontal-
bedded, platy mudstones with interbeds of clayey siltstones ...........c...cooeciiiiniiiiiiiiiniiinn 9.8 m
Throughout the bed abundant fossils: inarticulate brachiopods Lingulella sp., Linnarssonia row-
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6paxmononbl Quadrisonia minor Rowell et Henderson, xonogonTer Phakelodus elongatus An, Tpuno-
6utnl Yurakia yurakiensis Rosova, Tagenarella aff. eniseica Lazarenko m fip. ..............oeee. 22wMm

Iauka IV moutHOCTBIO 99 M (crom 35-46) mpencTaBieHa IMKIMYHBIM 4YepeTOBaHMEM TOTOMUTOBBIX

Mepreniell MM TJIMHUCTO-JOIOMUTOBBIX M3BECTHIKOB, C YaCTBIMU JIMH3000Pa3HBIMU MIPOCIOSMU
TOHKOCJIOVMCTBIX C/IA0OITIMHUCTBIX BAaKCTOYHOB, M IIOfYMHEHHBIMU IIE€PBBIM MHTEPBaJaMM TOJICTO-
BOJIHMCTOIUIMTYATBIX MaJCTOYHOB-BaKCTOYHOB, HEPEIKO C IIPOC/IOSAMY TEMHO-CEPBIX 0 YePHBIX ap-
IVJUIMTOB ¥ TeKCTYPaMU 0CaloYHOr0 OyAMHAasKa Y ITOJIOTOJl OIIO/I3HEBOI CKJIa{4aTOCTI.

35. OcnoBanue cnost (o 2.0 M 110 MOIHOCT) C/IaraloT TEMHO-Cepble TOHKOIUIUTYATHIE, IO TUCTOBATHIX,

36.

CHMJITO-T/IMHUCTBIE BAKCTOYHBI, C IIPOC/IOSIMY CBET/IO-CEPhIX MAaCCUBHBIX MaJCTOYHOB. Bbiiire 1o cioro
Hab/IIoaeTcs MepecianBaHue: TEMHO-KOPUYHEBATO-CEPBIX MAaJCTOYHOB HECTOMCTBIX MaCCUBHO-
IUIMTYATBIX; TEMHO-CEPBIX U CEPHIX MaJCTOYHOB TOHKOTOPM3OHTA/IBHOCIOMCTBIX CPeIHEeIINTIATHIX,
C IIPOCIIOSIMM IIHUCTBIX a/IEBPOIUTOB. BO BceX pa3HOBMIHOCTSIX M3BECTHSIKOB I10 BCEMY CJIOKO BCTpe-
YeHbl MHOTOYMC/ICHHbIe OCTaTKM (ayHbl — Oe3zaMkoBble Opaxmononbl Lingulella sp., Linnarssonia
rowelli Pelman, Paterina lucina Walcott, Lingulella variabilis Pelman, Homotreta salancaniensis
(Pelman), Quadrisonia minor Rowell et Henderson, xonomontsl Phakelodus tenuis (Miller),
Ph. elongatus An, Furnishina furnishi Miiller, F. quadrata Miiller, konmaukoBugHBIe racTPONOABI
u Tpunobutsl Agnostotes orientalis (Kobayashi), Agnostus (Homagnostus) captiosus (Lazarenko),
Peratagnostus orientalis (Lazarenko), Pseudagnostus ex gr. rotundatus Lermontova, Tagenarella aff.
eniseica Lazarenko, Irvingella major Ulrich et Resser, Proceratopyge tenuita Lazarenko, Parabolinella
(?) fortunata Lazarenko, Acrocephalites militans Lermontova, Maladioidella abdita (Salter),
Protopeltura holtedalhi Henningsmoen, P. incerta Lazarenko, P. aff. broggeri (Holtedahl). 113 Tpuno-
OGUTOB OCOOEHHO OOVIIIBHDBI OJIEHUITIBL . .vuvvvsennnseeeeeeaen e ee e ee e nen e et e ae e eaeeeee e ee e eeenenenes 9.8 m
[TepecanBaHye CePBIX U TEMHO-CEPBIX, C KOPMYHEBATHIM OTTEHKOM, CHU/ITO-IJIMHUCTBIX BAaKCTOY-
HOB TOHKOTOPVM30HTAJIbHOCTIOMCTHIX; MaJCTOYHOB TEMHO-KOPMYHEBATO-CEPHIX, MACCUBHBIX, C Ma-
JIOMOLIHBIMIU TIPOC/IOSIMM IIOYTU YEePHBIX TOHKOIMCTOBATBIX a/IEBPUTO-IJIMHMUCTBIX M3BECTHSIKOB.
ITo BceMy €100 MHOTOYMCIICHHBIe HaXOnoKy 6e33aMKOBBIX Opaxuomnop Lingulella variabilis Pelman,
Homotreta salancaniensis (Pelman), Siphonotreta sp., Quadrisonia minor Rowell et Henderson,
KOJITTAYKOBBIX TaCTPOIIOZ, YeTHIPEXIYUEBBbIX CIIMKY/ I'yboK 1 Tpumobutos Peratagnostus orientalis
(Lazarenko), Pseudagnostus ex gr. rotundatus Lermontova, Eurudagnostus cf. minor Ergaliev,
Rhaptagnostus impressus (Lermontova), Lisogoragnostus cf. kalisae Rosova, Maladioidella abdita
(Salter), Acrocephalites militans Lermontova, Proceratopyge fragilis (Troedsson), Amorphella
modesta Rosova, Kazelia sp., Koldinia sp., Eoacidaspis Sp. M IP. «..c.ooueiniiniiniiniiiiiiiiiiiiiieiieee 121m

37. HepecnaI/IBaHme 3€JIEHOBATO-CEPBIX MaJCTOYHOB-BAKCTOYHOB B pa3H017[ CTEIIEHU TJTIMHUCTBIX U AJIEB-

PUTHCTBIX TOHKOIIJIUTYATHIX, C MaJIOMOIIHBIMI IIPOC/IOVMKAaMI 3€JIEHOBATHIX APTMJUINTOB; CEPhIX Ma-
CTOYHOB OYeHb IUIOTHBIX POBHOIUIMTYATHIX. BOIM3M OCHOBaHMSI C/I0S1 HallleHbI 6e33aMKOBbIe Opaxi-
onoppl Lingulella sp. u Tpuno6ursr Rhaptagnostus impressus (Lermontova), Peratagnostus orientalis
(Lazarenko), Eurudagnostus cf. minor Ergaliev, Lisogoragnostus cf. kalisae Rosova, Maladioidella
abdita (Salter), Kazelia SP. ...cuoiuiiiiniii e e 2.4 M

38. IlepecnanBaHye CEpbIX M TeMHO-CEPbIX MaJCTOYHOB-BaKCTOYHOB, C/1ab0 aJIeBpUTO-ITIMHIUCTBIX, C JIN-

CTOBATBIMM TOHKOIIOTIOCYATIMI 3BECTKOBO-IJIMHUCTBIMIU CH/ITCTOYHAMM. B OCHOBaHMU C/1051 3aj1era-
eT m1act 1o 0.45 M MacCUBHOTO TeMHO-CEpOro MaJCTOyHa. B cpepHell yacTu BepXHell O/IOBUHBI C/I0A
Hall/leHbl MHOTOYMC/IEHHBIE CITMKYIIBI TYOOK, 6e33aMKoBble OGpaxmononsl Zhanatella? sp., Homotreta
salancaniensis Pelman u Tpuno6uts! Peratagnostus orientalis (Lazarenko), Rhaptagnostus impressus
(Lermontova), Pseudagnostus (Sulcatagnostus) sp., Trilobagnostus? sp., Lisogoragnostus cf. kalisae
Rosova, Proceratopyge fragilis (Troedsson) M IP. «....cc.oveueiiniiiiiiininii et 6.6 M

39. B ocHOBaHUM C/1051 3a/1€eTaeT MaacT oo 0.5m CEPbIX MAaCCBHBIX BAKCTOYHOB. Berme Ha6}1}0;[aeTcs[ nepe-
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CIaMBaHle TEMHO-KOPUYHEBATO-CEPBIX Ma/ICTOYHOB HEC/IOMCTBIX V1 TOHKOC/IOUCTBIX, C/Ia00 aIeBpUTO-
[JIHVCTBIX, IIPEUMYIIeCTBEHHO POBHOIUIMTYATHIX. B IOpOfax cpemHelt 1 BepXHel 9acTH C/I0sI B TEMHO-
CepbIX KOPMYHEeBAaTbIX MaJICTOYHaX HalifieHbl 6e33aMKoBble Opaxuomnonsl Lingulella sp. u Tpuno6bu-
Thl — Peratagnostus orientalis (Lazarenko), Rhaptagnostus impressus (Lermontova), Lisogoragnostus
cf. kalisae Rosova, Trilobagnostus sp., Plicatolina perlata Lazarenko, Aplotaspis sp., Maladioidella
abdita (Salter) T P, oieiie i e 52 M



36.

elli Pelman, Paterina lucina Walcott, Lingulella variabilis Pelman, Homotreta salancaniensis (Pel-
man), Quadrisonia minor Rowell et Henderson, conodonts Phakelodus tenuis (Miiller), Ph. elon-
gatus An, Furnishina furnishi Muller, F. quadrata Miller, low conical gastropods and trilobites
Agnostotes orientalis (Kobayashi), Agnostus (Homagnostus) captiosus (Lazarenko), Peratagnostus
orientalis (Lazarenko), Pseudagnostus ex gr. rotundatus Lermontova, Tagenarella aff. eniseica
Lazarenko, Irvingella major Ulrich et Resser, Proceratopyge tenuita Lazarenko, Parabolinella (?)
fortunata Lazarenko, Acrocephalites militans Lermontova, Maladioidella abdita (Salter), Protopel-
tura holtedalhi Henningsmoen, P. incerta Lazarenko, P. aff. broggeri (Holtedahl); olenids are
especially abundant.

Alternation of grey and dark grey, brownish thin-horizontal-bedded silty-clayey wackestones; dark
brownish-grey massive mudstones with thin interbeds of almost black thin-foliated aleuritic-clayey
JIMESTONES ...iuitiit i e 12.1 m
Throughout the bed: abundant inarticulate brachiopods Lingulella variabilis Pelman, Homotreta
salancaniensis (Pelman), Siphonotreta sp., Quadrisonia minor Rowell et Henderson, low conical gas-
tropods, quadriradiate spicules, and trilobites Peratagnostus orientalis (Lazarenko), Pseudagnostus
ex gr. rotundatus Lermontova, Eurudagnostus cf. minor Ergaliev, Rhaptagnostus impressus (Lermon-
tova), Lisogoragnostus cf. kalisae Rosova, Maladioidella abdita (Salter), Acrocephalites militans Ler-
montova, Proceratopyge fragilis (Troedsson), Amorphella modesta Rosova, Kazelia sp., Koldinia sp.,
Eoacidaspis sp., etc.

37. Alternation of greenish-grey flaggy mudstones-wackestones with variable clay and silt content and thin

interbeds of greenish argillites; grey very dense, uniformly platy mudstones ........................ 24 m
At the base: inarticulate brachiopods Lingulella sp. and trilobites Rhaptagnostus impressus (Lermonto-
va), Peratagnostus orientalis (Lazarenko), Eurudagnostus cf. minor Ergaliev, Lisogoragnostus cf. kalisae
Rosova, Maladioidella abdita (Salter), Kazelia sp.

38. Alternation of grey and dark grey silty-clayey mudstones-wackestones with foliated thin-banded calcar-

eous-clayey siltstones. A stratum (0.45 m) of dark grey massive mudstone ...............c.o.coeeunee 6.6 m
The middle part of the upper half: abundant sponge spicules, inarticulate brachiopods Zhanatella? sp.,
Homotreta salancaniensis (Pelman), and trilobites Peratagnostus orientalis (Lazarenko), Rhaptagnostus
impressus (Lermontova), Pseudagnostus (Sulcatagnostus) sp., Trilobagnostus? sp., Lisogoragnostus cf. ka-
lisae Rosova, Proceratopyge fragilis (Troedsson), etc.

39. The basal stratum (up to 0.5 m) of grey massive wackestones. Above is alternation of dark brownish-

grey vaguely bedded, silty-clayey, mostly uniformly platy mudstones ..............ccooevniniiinnn. 52m
The middle and upper parts: inarticulate brachiopods Lingulella sp. and trilobites Peratagnostus ori-
entalis (Lazarenko), Rhaptagnostus impressus (Lermontova), Lisogoragnostus cf. kalisae Rosova, Tri-
lobagnostus sp., Plicatolina perlata Lazarenko, Aplotaspis sp., Maladioidella abdita (Salter), etc.

40. Monotonous reoccurrence of strata composed of dark grey thin-horizontal-bedded silty-clayey wacke-

stones with calcareous-clayey siltstones; strata of greenish-grey flaggy clayey mudstones with hom-
mocky bedding planes, which alternate with greenish-grey thin-foliated argillites ............... 142 m
Throughout the bed: spongy spicules, inarticulate brachiopods, and trilobites. Renewed scarce trilo-
bite assemblage includes Pseudagnostus (Sulcatagnostus) sp., Rhaptagnostus impressus (Lermontova),
Neoagnostus (Machairagnostus) sp., Aplotaspis caelata (Lazarenko), Plicatolina perlata Lazarenko,
Parabolina cf. angusta Pokrovskaya, Kujandaspis sp., etc.

41. Alternation similar to that of Bed 40. Silty-clayey limestones are less distinctly platy, reduced in thick-

42.

43.

ness of constituent strata and greenish-grey mudstones .............ccceecveiiiiiniiiiiiiiniiini e 71m
Trilobites Rhaptagnostus ex gr. impressus (Lermontova), Neoagnostus (Machairagnostus) sp., Plicatolina
perlata Lazarenko, Aplotaspis caelata (Lazarenko), Parabolina cf. angusta Pokrovskaya, etc.

Alternation similar to that of Beds 40 and 41. A distinctive feature is well pronounced flaggy tex-
ture of interbedding mudstones-wackestones and thin-foliated calcareous-clayey siltstones. Abun-
dant fossils are represented by quadriradiate spicules, inarticulate brachiopods, and trilobites
Rhaptagnostus impressus (Lermontova), Eurudagnostus cf. brevispinus Lermontova, Plicatolina per-
lata Lazarenko, Aplotaspis caelata (Lazarenko), Parabolina cf. angusta Pokrovskaya, Euricaryna sp.,
Bl e e 131 m
Alternation of brownish-red microbedded, silty-clayey limestones; grey unbedded dolomitized
limestones with laminae of clayey dolomitic siltstones. At the top: single trilobites Rhaptagnostus
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40. MOHOTOHHOE IIOBTOPEHME II/IACTOB, CIOKEHHDIX ITIEPEC/IAaVBAIOIVIMIICA BAKCTOYHAMMN cmabo aJIEBPUTO-

41.

42.

43.

44,

45.

46.

[JIVHVCTBIMY TEMHO-CEPBIMI TOHKOTOPM3OHTA/IBHOCOMCTBIMU C CIUJITCTOYHAMY M3BECTKOBO-
[JIHVICTBIMY; II/IACTOB C/1a60 TIMHIUCTBIX 3€/IEHOBATO-CEPBIX MAICTOYHOB TOHKOIUTUTYATHIX C MEIKO-
Oyrop4aTeiMy MOBEPXHOCTSIMY HAIJIACTOBAHNS, IIePEC/IANBAIOIIVIXCSI C 3€JIEHOBATO-CEPbIMI TOHKO-
nucToBaThIMM apryujuimramu. OpraHnudeckyie OCTaTKM BCTPEYAIOTCS 110 BCEMY CJIOK0 U IIPEICTaBIEHbI
cnyKynamu rybok, 6e3zaMKoBbIMY OpaxyonogaMu u TpunobuTaMn. CocTaB KOMITJIEKCOB TPUIOOUTOB
3HA4YNTe/IbHO obeHMICA U 06HOBMIICS: Pseudagnostus (Sulcatagnostus) sp., Rhaptagnostus impressus
(Lermontova), Neoagnostus (Machairagnostus) sp., Aplotaspis caelata (Lazarenko), Plicatolina perlata
Lazarenko, Parabolina cf. angusta Pokrovskaya, Kujandaspis sp. ¥ ip. ....ceoveeniinininiiininnn.. 142 m

I[TepecmanBaHue HOPOf, OK06HOE c1010 40, HO OT/IMYAIOLIEEeCsT OTCY TCTBIEM SIPKO BBIPaKEHHOI TINT-
YaTOCTY B TOJIIIE QJE€BPUTO-TIMHUCTBIX M3BECTHSIKOB, COKPAlljeHeM MOIIHOCTY IUIACTOB B LI€JIOM
M IPOIUIACTKOB 3€IEHOBATO-CEPBIX Ma/ICTOYHOB. 37ech HaiimeHsl Tpunobutsl Rhaptagnostus ex gr.
impressus (Lermontova), Neoagnostus (Machairagnostus) sp., Plicatolina perlata Lazarenko, Aplotaspis
caelata (Lazarenko), Parabolina cf. angusta Pokrovskaya u fp. .......ccooviiiiiiniiiiiiiniienn. 71 M

[NepecnanBanme opox, aHaoruaHoe cosm 40 u 41. XapakTepHoit 0COOEHHOCTBIO CTI0S SBTISIETCSI SIPKO BbI-
pa’keHHasI TOHKA I [T TYATOCTD IIPOCTIOEB ITepeCTaNBAOIIVIXCSI MA/ICTOY HOB-BAKCTOY HOB M I3BECTKOBIUCTO-
[JIMHVCTBIX TOHKO/IMCTOBATBIX a/IeBponnTOB. OpraHndeckne OCTAaTKM OOWIBHBI U IPENCTaBIEHBI Ue-
TBIPEX/TyYeBBIMI CIIVKY/IaMy TyOOK, 6e33aMKOBBIMM OpaxyoIofamMy, TPUIOOMTaMy ¥ KOHOHOHTAMI
Rhaptagnostus impressus (Lermontova), Eurudagnostus cf. brevispinus Lermontova, Plicatolina perlata
Lazarenko, Aplotaspis caelata (Lazarenko), Parabolina cf. angusta Pokrovskaya, Eucycarina sp.u np. ... 13.1 m

ITepecmanBaromniecs: M3BECTHSKM C/Iab0 aJIEBPUTO-T/IVHIICTBIE Cepble ¢ KOPUIHEBATHIM OTTEHKOM, MUKPO-
CTIOVICTBIE; M3BECTHSKM JOIOMUTIICTBIE CEpbIe, HEC/IOVCTBIE, C IIPOIIACTKAMYL JOTIOMUTHUCTBIX [IMHUCTBIX
CIITCTOYHOB. BO/MM3M KPOBIM CTI0sI B KOPUYHEBATO-CEPHIX M3BECTHSIKAX HAIEHbl eAVHIYHbIE TPUIIO-
6utbl Rhaptagnostus cf. impressus (Lermontova), Aplotaspis caelata (Lazarenko), Plicatolina sp. ... 1.5 M

VI3BeCTHSIKY HOTIOMUTICTbIE MACCHBHBIE TEMHO-CepbIe, TOHKOC/IOVCTbIE; a/IEBPOINTHI M3BECTKOBUCTO-
[JIHVCTBIE C OTYET/IMBOI TOHKO [TO/I0CYATOCTBIO; U3BECTHAKI KOPUIHEBATO - CEPbIE, TOHKO- ¥ CKPBITO-
3€PHICTbIE, MUKPOC/IONCTBIE, C Oy PUCTBIMI IIOBEPXHOCTSIMY HaItacToBaHmst. Haxopmku dayHsl puy-
POYEHBI K TPOC/IOSIM KOPUIHEBATO - CEPBIX M 3€/IEHOBATO - CEPBIX M3BECTHSIKOB. 371eCh HallIeHbI TPUIO6N-
oI Plicatolina perlata Lazarenko, Eurycarinalata Lazarenko et Pegel M ip. .....co.oovviniiniiiennnn. 6.5M
PutMmu4yHOe IiepecianBaHme: M3BECTHIKOB aleBPUTO-TIMHUCTO-HOIOMUTHCTBIX TOHKOTOPM3OH-
Ta/JIbHOCJIONCTBIX, MACCUBHBIX; IJIMHNCTBIX 3€7I€HOBATO-CEPBIX MaJCTOYHOB TOHKOJIMH30BUIHO-
IUINTYATBIX; 3€I€HOBATO-CEPBIX apriInToB. OpraHudeckye OCTATKM BO BCeX IOPOJAX CIIosi
MHOTOYVIC/IEHHBl M  IIpefCTaBlIeHbl KoHomoHTamyu  Westergaardodina tricuspidata Miiller,
Phakelodus tenuis (Miiller), Ph. elongatus An, Furnishina furnishi Miiller, F. primitiva Miiller,
Prooneotodus gallatini (Miiller), Prosagittodontus dunderbergiae (Miiller), Problematoconites
perforatus Miiller n gp., 6e33amKxoBbIMuU Opaxmonomamu Quadrisonia minor Rowell et Henderson,
Homotreta salancaniensis (Pelman) u tpumoburamu Plicatolina perlata Lazarenko, Pl. yakutica
Pokrovskaya, Eurycarina triangula Lazarenko et Pegel, Parabolinites rectus Pokrovskaya,
Neoagnostus (Machairagnostus) sp., Eurudagnostus cf. brevispinus Lermontova u gp. ... 10.4 M
[TepecmauBaHye IIOPOJ, AaHAJOTMYHOE CIOK 45, HO ¢ IpeobnagaHyMeM apruwuUIMTOB. B 1O-
pomax CpemHeNl U BepXHeN dYacTell CI0A HaWJeHbl CIMKY/Ibl I'yOOK, TacTpPOIOABI, 6e33aMKO-
Bble Opaxuomnonsl, KoHOmoHTBHl Phakelodus tenuis (Miller), Ph. elongatus An u Tpuiobu-
tol Trilobagnostus sp., Neoagnostus (N.) cf. sabulosus Peng, Parabolinites rectus Pokrovskaya,
Parabolinites aff. rectus Pokrovskaya, Promegalaspides pelturae Westergard, Westonaspis
granulosa Lazarenko, Koldinia sp., Kujandaspis sp., Skljarella? sp. m mp. ...oevvvvnvvininnnnne 10.3 M

ITauxa V (cnou 47-54) HenONHOV MOLTHOCTBIO 102.5 M XapaKTepu3yeTcs UKINYHBIM YepeJoBaHVeM VH-

47.
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TE€PBAJIOB, CITOXKEHHBIX TOHKO II€PpECTaNBAIIVMICA MEPTEIAMU NN apTUI/IUTAMU CEPO-3€JIEHBIM,
C TOHKOIZIMTYATBIMM, MVH3OBUAHO-IJINTYATBIMU CEPBIMU BAKCTOYHAMI, /I MHTEPBAJIOB, B KOTOPbIX
Hpeo6na}1a}oT KOHerLU/IeHO)IO6HbIe, TH/IHSOO6P3.3HI)I€ C/ION KOpMYHEBATO-CEPDIX INTMHUCTDBIX M3BECT-
HAKOB MJIM TITMTYATbIX BAaKCTOYHOB.

Putmuunoe nepeciayiBaHye JM3BECTHAKOB aJIEBPUTO-TIMHVICTBIX; BAaKCTOYHOB C IIPOCIOAMM ap-
TVMJIJINTOB; MaACTOYHOB TEMHO-KOPMYHEBATbIX MMKPOCIOUCTBIX C 6yI‘pI/ICTOI7[ IIOBEPXHOCTHIO Ha-
IVIACTOBAHMA UM IIPOCTIOAMMN YE€PHBIX XPYNKUX JIMCTOBATBIX aJI€BPO-apTUIJINTOB. OpFaHI/I‘{eCKI/IC



cf. impressus (Lermontova), Aplotaspis caelata (Lazarenko), Plicatoling sp. ...........cc.ccoeeuvnennt. 1.5m

44. Dark grey thin-bedded massive dolomitic siltstones; brownish-grey, thin- and cryptograined, micro-

bedded limestones with hommocky bedding planes. The brownish-grey and greenish-grey limestones
contain trilobites Plicatolina perlata Lazarenko, Eurycarina lata Lazarenko et Pegel, etc. ............ 6.5m

45. Rhythmical alternation of massive, thin-horizontal-bedded, dolomitic silty-clayey limestones; greenish-

grey thin-lenticular-platy clayey mudstones; greenish-grey argillites ....................ccoiii 10.4 m
Abundant fossils: conodonts Westergaardodina tricuspidata Miiller, Phakelodus tenuis (Miiller),
Ph. elongatus An, Furnishina furnishi Muller, F. primitiva Miller, Prooneotodus gallatini (Miil-
ler), Prosagittodontus dunderbergiae (Miiller), Problematoconites perforatus Miiller, etc., inarticu-
late brachiopods Quadrisonia minor Rowell et Henderson, Homotreta salancaniensis (Pelman),
and trilobites Plicatolina perlata Lazarenko, Pl. yakutica Pokrovskaya, Eurycarina triangular-
is Lazarenko et Pegel, Parabolinites rectus Pokrovskaya, Neoagnostus (Machairagnostus) sp.,
etc.

46. Analogous alternation but argillites dominate ............c.ccoeviiiiiiiiiiiiiii e 10.3 m

The middle and upper parts: spongy spicules, gastropods, inarticulate brachiopods, conodonts Phake-
lodus tenuis (Miller), Ph. elongatus An v Tpuno6utst Trilobagnostus sp., Neoagnostus (N.) cf. sabulosus
Peng, Parabolinites rectus Pokrovskaya, Parabolinites aft. rectus Pokrovskaya, Promegalaspides pelturae
Westergard, Westonaspis granulosa Lazarenko, Koldinia sp., Kujandaspis sp., Eurudagnostus cf. bre-
vispinus Lermontova, Skljarella? sp., etc.

Member V (about 102.5 m) shows cyclic alternation of intervals composed of marls or grey-green argillites

interbedded with grey thin-platy, lenticular-platy wackestones and those dominated by nodular-like,
lenticular strata of brownish-grey clayey limestones or platy wackestones.

47. Rhythmical alternation of silty-clayey limestones; wackestones with argillite interbeds; dark brown

48.

microbedded mudstones with hommocky bedding planes and ingterbeds of black brittle foliated
SLIEY Qr@ILLIEES «.oee ettt e e e e 12.7 m
Fossils occur in abundance throughout the bed. A trilobite assemblage is renewed. Quadriradiate
spicules, conodonts Phakelodus tenuis (Muller), inarticulate brachiopods Linnarssonia rowelli Pel-
man, and trilobites Lotagnostus hedini (Troedsson), L. americanus Billings, Neoagnostus (Machairag-
nostus) sp., Trilobagnostus sp., Promegalaspides kinnekullensis Westergard, P. pelturae Westergard,
Parabolinites aff. rectus Pokrovskaya, Skljarella cf. marinae Petrunina, Glyptometopus sp., etc.
Alternation of dark grey-brownish mudstones with little clay material; silty-clayey dolomitic
TIMESONES ...eiiitiiiiii i 12.6 m
Fossils occur in abundance throughout the bed. Trilobites Lotagnostus hedini (Troedsson), L. ameri-
canus Billings, Neoagnostus (N.) cf. sabulosus Peng, Trilobagnostus sp., Promegalaspides kinnekul-
lensis Westergard, Parabolinites aft. rectus Pokrovskaya, Glyptometopus sp., Skljarella cf. marinae
Petrunina, etc.

49. Alternation of grey, dark grey to dark brownish, platy to flaggy mudstones-wackestones; grey silty-clay-

ey dolomitic limestones; calcareous-dolomitic clayey siltstones; greenish-grey argillites within thin in-
terbeds Of Grey MUASTONES .. ....ouuiiniit ittt e e e 16.5 m
Inarticulate brachiopods and trilobites Lotagnostus americanus Billings, Trilobagnostus sp., Promega-
laspides ex gr. kinnekullensis Westergard, Acerocare cf. tullbergi (Moberg et Moller), Skljarella cf. mari-
nae Petrunina, etc.

50. Alternation of yellowish-light grey massive limestones, packstones-grainstones; grey and brownish-

51.

grey thin-wavy-platy at the base to platy at the top mudstones with thin interbeds of dolomitic-
calcareous aleuropelite and argillites .............ccooiiiiiiiiiiiiiiiiii i 10.5 m
Articulate and inarticulate brachiopods, conodonts Westergaardodina amplicava Miller, W. pro-
cera Miller et Hinz, W. cf. wimani Miiller, Furnishina ovata Miller et Hinz, P. rotundatus Druce
et Jones, Bengtsonella triangularis Miiller et Hinz, Phakelodus simplex Miiller et Hinz, Coelocero-
dontus sp., and trilobites Lotagnostus americanus Billings, Trilobagnostus rudis (Salter), Promega-
laspides kinnekullensis Westergard, Skljarella cf. marinae Petrunina, Acerocare cf. tullbergi (Moberg
et Moller).

Rhythmical alternation of clayey-silty, detrital-grained limestones, mudstones with argillite
INterbeds ... 13. 4 m
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48.

49.

50.

OCTAaTKVM MHOTOYNCIEHHBI 110 BCeMy 1010, COCTaB KOMIUIEKCOB TPMIOOUTOB 3HAYNTENBHO OOHOB-
nsetcs. CobpaHbl YeTbIpexJIydeBble CIMKY/IBI I'YOOK, KOHOZOHTEl Phakelodus tenuis (Miiller), 6e3-
3aMKoBble Opaxuomnozns! Linnarssonia rowelli Pelman u tpuno6ursr Lotagnostus hedini (Troedsson),
L. americanus Billings, Neoagnostus (Machairagnostus) sp., Trilobagnostus sp., Promegalaspides
kinnekullensis Westergard, P. pelturae Westergard, Parabolinites aftf. rectus Pokrovskaya,
Skljarella cf. marinae Petrunina M JP. .....ccooviiiiiiiiiiiiiiiiii e 12.7 m
IMepecnanBanue c1abo IJIMHUCTBIX TEMHO-CEPBIX, C KOPMYHEBATHIM OTTEHKOM, Ma/ICTOYHOB; M3BECT-
HSKOB @JIEBPUTO-IJIMHUCTBIX, HOMOMUTUCTBIX. OpraHudeckye OCTATKM MHOTOYUCIEHHBI 11O BCe-
My cnor. Cpenn Tpunobutos onpenenensl Lotagnostus hedini (Troedsson), L. americanus Billings,
Neoagnostus (N.) cf. sabulosus Peng, Trilobagnostus sp., Promegalaspides kinnekullensis Westergard,
Parabolinites aff. rectus Pokrovskaya, Skljarella cf. marinae Petrunina u mp. .......c..coeeunennts 12.6 M
[MepecmanBaHme CepbIX, TEMHO-CEPBIX, JO TEMHO-KOPMYHEBATHIX, Ma/JICTOYHOB-BAKCTOYHOB OT CpejjHe-
POBHOIUIMTYATBIX [JO TOHKOIIUTYATBIX; U3BECTHSKOB CEPBIX a/IeBPUTO-IIMHUCTBIX JOMTOMUTHCTDIX;
aJIeBPO/IMTOB M3BECTKOBO-IOIOMUTUCTBIX IIMHUCTBIX; apIYJUINTOB 3€JIEeHOBATO-CePBIX C BKIIIOYEHM-
€M YacTBhIX MA/IOMOLIHBIX IIPOC/IOEB CEPhIX MAICTOYHOB. B ctoe HatieHbl 6e33aMKOBBIE OPAaXIOIIOBI
u Tpunobutsl Lotagnostus americanus Billings, Trilobagnostus sp., Promegalaspides ex gr. kinnekullensis
Westergard, Acerocare cf. tullbergi (Moberg et Moller), Skljarella cf. marinae Petrunina u ip. ... 16.5 M
[TepecnanBaHue U3BECTHIKOB >XEITOBATO-CBETIO-CEPbIX, MACCUBHbIX, MTAKCTOYHOB-TPIIIHCTOYHOB;
CepbIX M KOPMYHEBATO-CEPBIX MaJCTOYHOB, OT TOHKO-BOJHUCTO-IUIMTYATBIX BHU3Y IUIACTa [0
CpefHe-pOBHOIINTYATBIX B €r0 KPOBEIbHON YacTM, C MAJIOMOIIHBIMM IIPOCTIOSIMU HOOMUTHUCTO-
U3BECTKOBICTOTO ajleBpoIleNnTa U apriymnTos. HalieHbl 3aMKoBbIe 1 6e33aMKOBbIe 6PaXMOIIONbI,
koHonoHThI Westergaardodina amplicava Miiller, W. cf. procera Miiller et Hinz, W. cf. wimani Miller,
Furnishina ovata Miiller et Hinz, P. rotundatus Druce et Jones, Bengtsonella triangularis Miiller et
Hinz, Phakelodus simplex Miiller et Hinz, Coelocerodontus sp. u Tpumo6muTsl, Cpenyu KOTOPBIX OIIpere-
nennl Lotagnostus americanus Billings, Trilobagnostus rudis (Salter), Promegalaspides kinnekullensis
Westergard, Skljarella cf. marinae Petrunina, Acerocare cf. tullbergi (Moberg et Mdller) ......... 10.5 M

51. Purmmanoe nepecinaBaHNe N3BECTHAKOB ITIMHNCTO-aJIEBPUTNUCTDIX, NETPUTO-3E€PHUCTDIX, MaJCTOYHOB

52.

53.

54.

C IPOCIOAMM apTUIIUTOB. B coe HalifieHbI 6e33aMKOBbIe GPaXMOIIOAbI, KOMITAYKOBbIEe TaCTPOIIOMIbI,
kxoHopoHTHI Phakelodus tenuis Miiller, Prooneotodus gallatini (Miiller), P. tenuis (Miiller), Prooneotodus
rotundatus Druce et Jones, Westergaardodina amplicava Miiller, W. bicuspidata Miller, Furnishina
furnishi Miiller, F. primitiva Miiller, F. cf. alata Szaniawski u Tpumo6uts Lotagnostus americanus
Billings, Lotagnostus hedini (Troedsson), Trilobagnostus sp., Macropyge (Aksapyge) transita Apollonov
et Chugaeva, Parabolinites levis Lazarenko, Skljarella? merifica Lazarenko et Pegel. u mp. ... 13.4 m
VI3BeCTHSIKM TOHKOIUIUTYATble C BOJIHUCTBIMM IIOBEPXHOCTSMM HAIIACTOBAHMS, IEepPeCTIOeHHBIe
DIMHUCTBIMM a/IeBpOIMTaMu. B Topofax cos HalJeHbl KONIIAaYKOBUIHbBIE TACTPOIOMLI M TPUJIO-
6utnl Trilobagnostus sp., Lotagnostus americanus Billings, Parabolinites levis Lazarenko, Skljarella?
merifica Lazarenko et Pegel 1 Ip. ......coooiiiiiiiiiiiiii 16.0 m
[NepecmanBaromiyecs: ajieBPONNTHI TOHKONMUCTOBATbIE TeMHO-Cepble U3BECTKOBO-TIMHUCThIE; TEMHO-
cepble, KOPMYHEBATbIE 3€I€HOBATO-TEMHO-CEpble MAJCTOYHBI TOHKO- VM CPEeJHEIINTIATHIC; Cepble
aJIeBpPUTO-TJINHUCTBIE, TOJMIOMUTHCTBIE M3BeCTHAKN. OpraHnyeckye OCTaTKM BCTPEYAIoTCs IO BCe-
My CJIOI0, HO 4allle B M3BECTHSIKAX I PeXXe B M3BECTKOBO-IIVMHIUCTBIX a/IEBPOINTAX: KOIIAYKOBI-
HbIe FaCTPOIOIBI, KOHOLOHTHI Prooneotodus rotundatus (Druce et Jones), Phakelodus tenuis (Miiller),
Furnishina furnishi Miiller u Tpuno6ursr Lotagnostus americanus Billings, Trilobagnostus sp.,
Parabolinites levis Lazarenko, Skljarella? merifica Lazarenko et Pegel. m mp. ...............oooeiii. 9.8 M
PutMmuHOe IepecianBaHMe 3eJI€HOBATO-CEPhIX MIVCTBIX NETPUTO-3ePHNUCTBIX U3BECTHAKOB, OYEHb
IUVIOTHBIX, C 6y TPUCTHIMU OBEPXHOCTSIMI HAIIACTOBAHIST; TEMHO-CEPBIX TOHKO-HEPOBHOIIUTYATHIX
MaJICTOYHOB, C MaJIOMOIIHBIMI IIPOC/IONMKAaMI TeMHO-CEPBIX aJIeBpO-apriyuinToB. OucaHue HUKHel
YaCTI CJI0s1 BBIITOTTHEHO Ha IIpaBobepexbe p. Xoc-Hesera. [Topojer ocTanpHOI 4acTu €105t pUKCHUpOBa-
JIUCh B IPUKOHTAKTOBOI YacTy paspesa Ha p. JanapiH-EsHury npumepHo B 0,3 KM HMXe YCTbA p. Xoc-
Heners u Ha p. Henmerap HemocpencTBeHHO BbIlIe YCTbsA p. JangbiH-EsHuru. B nopopax cnos HaiineHbt
MaccoBble 6e33aMKOBBbIe OPAXIOIIOBI, YeThIPEX/TyYeBble CIUKY/IBI IyOOK, KOHOZOHTHI Prooneotodus
gallatini Miiller, P. rotundatus (Druce et Jones), Phakelodus tenuis (Miiller), u Tpumo6uTst Trilobagnostus
sp., Skljarella? merifica Lazarenko et Pegel, Parabolinites levis Lazarenko n fip. .......cevvveneeneen. 11.0 m

O611as MOIHOCTD OTOHBOPCKOIT CBUTHI — 435-440 M.
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Inarticulate brachiopods, low conical gastropods, conodonts Phakelodus tenuis Miiller, Prooneotodus gal-
latini (Miiller), P. tenuis (Miller), Prooneotodus rotundatus Druce et Jones, Westergaardodina amplicava
Miiller, W. bicuspidata Miller, Furnishina furnishi Miiller, F. primitiva Miiller, F. cf. alata Szaniawski, and
trilobites Lotagnostus americanus Billings, Lotagnostus hedini (Troedsson), Trilobagnostus sp., Macropyge
(Aksapyge) transita Apollonov et Chugaeva, Parabolinites levis Lazarenko, Skljarella? merifica Lazarenko
et Pegel, etc.

52.Flaggylimestones with wavybedding planesandinterbeds of clayey siltstones. Low conical gastropodsand
trilobites Trilobagnostus sp., Lotagnostus americanus Billings, Parabolinites levis Lazarenko, Skljarella?

merifica Lazarenko et Pegel, €tC. .........ooiiiiiiiiiiiii e 16.0 m
53. Alternation: dark-grey thin-foliated calcareous-clayey siltstones; dark grey, brownish-greenish-dark
grey flaggy mudstones; grey silty-clayey dolomitic limestones ............c.oceeeuviiiiiniiinniniinnnn. 9.8 m

Fossils are spread throughout the bed but most abundant in the limestones and calcareous-clayey silt-
stones: low conical gastropods, conodonts Prooneotodus rotundatus (Druce et Jones), Phakelodus tenuis
(Miiller), Furnishina furnishi Miiller, and trilobites Lotagnostus americanus Billings, Trilobagnostus sp.,
Parabolinites levis Lazarenko, Skljarella? merifica Lazarenko et Pegel, etc.

54. Rhythmical alternation of greenish-grey slimy, very dense, detrital-grained limestones with hommocky
bedding planes; dark grey flaggy mudstones with thin interbeds of dark grey aleuro-argillites. The
lower part was described from an outcrop on the right bank of the Khos-Nelege River. The rest part is
exposed at the Daldyn-Eznigi River, 0.3 km downstream of the Khos-Nelege mouth and at the Neleger
River, immediately above the Daldyn-Eznigi mouth ..............c.ooiiiiiii 11.0 m
Mass inarticulate brachiopods, quadriradiate spicules, conodonts Prooneotodus gallatini Miller, P.
rotundatus (Druce et Jones), Phakelodus tenuis (Miller), and trilobites Trilobagnostus sp., Skljarella?
merifica Lazarenko et Pegel, Parabolinites levis Lazarenko, etc.

An overall thickness of the Ogon’or Formation is 435-440 m.
Biostratigraphy and chronostratigraphy

Two lower members of the Ogon’or Formation (Beds 1-13, total thickness is 90 m) belong to
the Mayan Stage of the Middle Cambrian. Lower 10 m correspond to the upper part of the Ano-
mocarioides limbataeformis Zone, the overlying Lejopyge laevigata and Proagnostus bulbus zones
correspond to the Lejopyge laevigata Zone of the Middle Cambrian (the Siberian Platform scale)
(Figs. 15 and 19).

The Lejopyge laevigata Zone (upper half of Bed 2 - lower half of Bed 9) contains trilobites
Lejopyge laevigata (Dalman), L. armata (Linnarsson), Ptychagnostus aculeatus (Angelin), Oidalag-
nostus trispinifer Westergard, Hypagnostus brevifrons (Angelin), Megagnostus glandiformis (Ange-
lin), Anomocarina excavata (Angelin), Agraulos acuminatus (Angelin), Aldanaspis truncata (Ler-
montova in N. Tchernysheva), Maiaspis spinosa Lazarenko, etc.

The Proagnostus bulbus Zone (upper half of Bed 9 - Bed 13) is characterized by trilobites
Lejopyge laevigata (Dalman), Proagnostus bulbus Butts, Ammagnostus (A.) aff. bassa (Opik),
Ammagnostus (A.) simplexiformis (Rosova), Oidalagnostus trispinifer Westergard, Goniagnostus
spiniger (Westergard), Acrocephalites stenometopus (Angelin), Peronopsis cf. insignis (Wallerius),
Clavagnostus repandus (Westergard in Holm et Westergard), Buttsia pinga Lazarenko, Procerato-
pyge nathorsti Westergard, Rina celebrata Rosova, Siligirites calvus Pokrovskaya, etc.; brachiopods
Linnarssonia sp., Homotreta salancaniensis (Pelman), and rare conodonts Gapparodus bisulcatus
(Muller).

The upper part of Member II of the Ogon’or Formation (Beds 14-16, thickness is 19 m) is as-
signed to the Chomurdakh Horizon of the Upper Cambrian (the Siberian Platform scale) (Figs. 15,
19). It embraces the trilobite Clavagnostus spinosus and Glyptagnostus stolidotus zones. Some taxa
characteristic of these zones and the underlying Mayan deposits are shown in Plates 13-15.
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buocrparurpadusa u xpoHocrparurpadpusa

OTN0>XeHNs ABYX HIDKHUX ITadeK OTOHbOPCKOIL CBUTHI (ciiou 1-13) ob1ueit MoImHOCTHI0 90 M
OTHOCATCS K MAJICKOMY sIPYyCy cpenHero keMbpust Poccuiickoro cranmapta. Huokuume 10 M cBUTBI
COOTBETCTBYIOT BepXaM 30HbI Anomocarioides limbataeformis, mepekpplBaolye OTI0KEHV A 30H
Lejopyge laevigata n Proagnostus bulbus orBedaior 30He Lejopyge laevigata ynuduuupoBaHHOM
IIKaJIbl cpefiHero KeMbpua Cubupckoii naardopmer (cM. puc. 15 u 19).

3ona Lejopyge laevigata (BepXHsisl NONOBMHA C/IOSI 2 — HIVDKHsAS IOJIOBMHA CI0st 9) CO-
mepXUT Tpunobutos Lejopyge laevigata (Dalman), L. armata (Linnarsson), Ptychagnostus
aculeatus (Angelin), Oidalagnostus trispinifer Westergard, Hypagnostus brevifrons (Angelin),
Megagnostus glandiformis (Angelin), Anomocarina excavata (Angelin), Agraulos acuminatus
(Angelin), Aldanaspis truncata (Lermontova in N. Tchernysheva), Maiaspis spinosa Lazarenko
U Jp.

3ona Proagnostus bulbus (BepxHsisi OMOBMHA €051 9 — €701 13 BKJIIOYMTE/IBHO) OXapaKTe-
pusoBaHa Tpunoburamu Lejopyge laevigata (Dalman), Proagnostus bulbus Butts, Ammagnostus
(A.) aff. bassa (Opik), Ammagnostus (A.) simplexiformis (Rosova), Oidalagnostus trispinifer
Westergard, Goniagnostus spiniger (Westergard), Acrocephalites stenometopus (Angelin),
Peronopsis cf. insignis (Wallerius), Clavagnostus repandus (Westergard in Holm et Westergard),
Buttsia pinga Lazarenko, Proceratopyge nathorsti Westergard, Rina celebrata Rosova, Siligirites
calvus Pokrovskaya u p.; 6paxuonogamu Linnarssonia sp., Homotreta salancaniensis (Pelman) n
penkumu konoponTaMu Gapparodus bisulcatus (Miiller).

K 4omypmaxckomy ropusoHTy cTparurpadmdeckoil IKanbl BepxHero kembpus Crubmpckoit
1at¢opMbl B paspese p. Xoc-Herers oTHeceHa BepXHsAs 4acThb aYKy 2 OTOHbOPCKOII CBUTBI (CTI0M
14-16) morHOCTBIO 19 M (cM. puc. 15, 19). B ero cocTaBe BbIfeneHbl Tpunobutosbie 30HbI Clavagnostus
spinosus v Glyptagnostus stolidotus. HekoTopble XapaKkTepHble TAKCOHBI TPUIOOUTOB 9TUX 30H, @ TaK-
yKe TIOZICTM/IAIOLIVX OT/IOXKEHMI MAJICKOTO sIpyca IIpefcTaB/IeHbl Ha Tabmmiax 13-15.

3ona Clavagnostus spinosus (cnoit 14 — HVDKHsAS TIOIOBUHA €105 16) COREP>KUT TpuUmoobu-
TOB, IlepelIefINX U3 IOACTUIAOIINX OT/IOKeHn T — Proagnostus bulbus Butts, Kormagnostus
minutus (Schrank), Toxotis venustus Lazarenko, Buttsia pinga Lazarenko, Proceratopyge
nathorsti Westergard n np. Briepsrle B aTo11 30He mosasBunmuch Aspidagnostus laevis Palmer,
Paradamesella aff. nobilis Lu et Lin, Acmarhachis typicalis Resser, Clavagnostus spinosus Resser,
Palaeadotes florens (Lazarenko), Onchonotellus tchekurensis Lazarenko, Innitagnostus innitens
Opik, Nahannagnostus nganasanicus (Rosova), Acrocephalites stenometopus agnostorum
Westergard, Oedorhachis typicalis Resser, Schmalenseeia spinulosa Lazarenko, Ammagnostus
psammius Opik, Paracoosia cf. sukhanica N. Tchernysheva u gp. B a10i1 30He 06Hapy>KeHbBI
koHOfOHTBI Gapparodus bokononi (Landing), G. heckeri Abaimova (rabn. 24, ¢ur. 1, 2, 6)
u 6paxmonopsl Linnarssonia rowelli Pelman, Homotreta salancaniensis (Pelman), Lingulella
variabilis Pelman.

3ona Glyptagnostus stolidotus (BepXHsis mo0oBUHA c1osi 16 — HDKHMe 1.5 M cos 17)
OoXapaKTepu30oBaHa HEMHOTOYNCIEHHBIM IO KOMMYECTBY TAaKCOHOB KOMIIJIEKCOM TPUIOOU-
TOB. BriepBble Ha 9TOM ypoBHe nosBunch Glyptagnostus stolidotus Opik u Pseudagnostus
prolongus (Hall et Whitfield), u3 nogctunarommux ornoxenunit nepeunu Aspidagnostus
laevis Palmer, Paradamesella binodosa (Egorova), Palaeadotes florens (Lazarenko),
Nahannagnostus nganasanicus (Rosova), Clavagnostus spinosus Resser, Paracoosia cf.
sukhanica N. Tchernysheva u gp. 3gecp >xe HalieHsl 6paxmomnonbl Linnarssonia rowelli
Pelman u Lingulella sp.
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The Clavagnostus spinosus Zone (Bed 14 - lower half of Bed 16) contains trilobites passed
from the underlying deposits Proagnostus bulbus Butts, Kormagnostus minutus (Schrank), Toxotis
venustus Lazarenko, Buttsia pinga Lazarenko, Proceratopyge nathorsti Westergard, etc., first ap-
peared Aspidagnostus laevis Palmer, Paradamesella aft. nobilis Lu et Lin, Acmarhachis typicalis
Resser, Clavagnostus spinosus Resser, Palaeadotes florens (Lazarenko), Onchonotellus tchekurensis
Lazarenko, Innitagnostus innitens Opik, Nahannagnostus nganasanicus (Rosova), Acrocephalites
stenometopus agnostorum Westergard, Oedorhachis typicalis Resser, Schmalenseeia spinulosa La-
zarenko, Ammagnostus psammius Opik, Paracoosia ct. sukhanica N. Tchernysheva, etc., conodonts
Gapparodus bokononi (Landing), G. heckeri Abaimova (Plate 24, Figs. 1, 2, 6), and brachiopods
Linnarssonia rowelli Pelman, Homotreta salancaniensis (Pelman), Lingulella variabilis Pelman.

The Glyptagnostus stolidotus Zone (upper half of Bed 16 — lower 1.5 m of Bed 17) is character-
ized by undiverse trilobite assemblage: first appeared Glyptagnostus stolidotus Opik and Pseudag-
nostus prolongus (Hall et Whitfield), passed from the underlying deposits Aspidagnostus laevis
Palmer, Paradamesella binodosa (Egorova), Palaeadotes florens (Lazarenko), Nahannagnostus nga-
nasanicus (Rosova), Clavagnostus spinosus Resser, Paracoosia cf. sukhanica N. Tchernysheva, etc.
as well as by brachiopods Linnarssonia rowelli Pelman and Lingulella sp.

The Kutugun Horizon of the Upper Cambrian (the Siberian Platform scale) unites Beds 17-38
belonging to Member III and the lower third of Member IV of the Ogon'or Formation, 154 m
of total thickness. It includes the trilobite zones of Glyptagnostus reticulatus, Eugonocare (Pseu-
deugonocare) borealis, Agnostotes orientalis — Irvingella and Maladioidella abdita (=Cedarellus fe-
lix) (Figs. 15, 19; Plates 15-19).

The Glyptagnostus reticulatus Zone unites Beds 17 — Bed 24 with almost renewed assem-
blage of trilobites Glyptagnostus reticulatus (Angelin), Eugonocare (Olenaspella) ex gr. evansi (Ko-
bayashi), Aspidagnostus lunulosus (Kryskov in Borovikov et Kryskov), Aspidagnostus rugosus
Palmer, Agnostus (Homagnostus) captiosus (Lazarenko), A. (H.) obesus (Belt), Pseudagnostus idalis
Opik, Proceratopyge aff. chuhsiensis Lu, Acrocephalaspis orientalis Lazarenko, Nganasanella sp.,
etc. and brachiopods Linnarssonia rowelli Pelman, Lingulella variabilis Pelman.

The Eugonocare (Pseudeugonocare) borealis Zone (middpe part of Bed 24 — middle part of
Bed 32) contains trilobites: first appeared Erixaniun sentum Opik, Pseudagnostus ex gr. rotundatus
Lermontova, Eugonocare (Pseudeugonocare) borealis (Lermontova), Peratagnostus orientalis (Laza-
renko), Proceratopyge cf. captiosus Lazarenko, disappearing Eugonocare (Olenaspella) ex gr. evansi
(Kobayashi), Acrocephalaspis orientalis Lazarenko, Pseudagnostus idalis Opik, Nganasanella sp.,
etc. There are also brachiopods Lingulella sp., Dysortis sp., Fossuliella sp., Quadrisonia minor Row-
ell et Henderson (Plate 27) and conodonts Westergaardodina cf. tricuspidata Muller, Furnishina
sp., Phakelodus tenuis (Miller).

The Agnostotes orientalis — Irvingella Zone comprises upper 3.3 m of Bed 32 - lowermost part
of Bed 35 with trilobites Eugonocare (Olenaspella) cf. cylindrata Peng, Lisogoragnostus cf. kalisae
Rosova, Neoagnostus (N.) quadratiformis Ergaliev, N. (N.) quadratus (Lazarenko), (N.) (N.) cf. sab-
ulosus Peng, Acrocephalites militans Lermontova, Agnostotes orientalis (Kobayashi), Pseudagnostus
josepha (Hall), Irvingella megalops (Kobayashi), Irvingella major Ulrich et Resser, Parabolinina
edita Lazarenko, Parabolina ex gr. spinulosa (Wahlenberg), Tagenarella aft. eniseica Lazarenko,
Catuniella? monstruosa Lazarenko, Rhaptagnostus impressus (Lermontova), Yurakia yurakiensis
Rosova, etc., rare condonts Phakelodus tenuis (Miiller), Ph. elongatus (An), Furnishina cf. pernica
An,, F. furnishi Miiller, F. quadrata (Miiller), and brachiopods Fossuliella sp., Quadrisonia minor
Rowell et Henderson (Plates 27, 28).
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B KyTyryHCKuil TOpu3oHT cTparurpaduyeckoil mIKanbl BepxHero Kembpus Cubmupckoit
1athopMbl 00benHeHbI crton 17-38, oTHOCAILMeCs K TadKe 3 ¥ HYDKHeN TpeTy Madku 4 oro-
HBOPCKOJI CBUTBI 00111l MOLHOCTBIO 154 M. B ero cocraBe BBIIENSAIOTCSA TPUIOOUTOBbIE 30HBI
Glyptagnostus reticulatus, Eugonocare (Pseudeugonocare) borealis, Agnostotes orientalis - Irvingella
u Maladioidella abdita (=Cedarellus felix) (cm. puc. 15, 19, Tabn. 15-19).

3ona Glyptagnostus reticulatus o6peguHseT ciiou 17 — cepefiyiHa c10s1 24 € IOYTYU OTHOCTDIO
OOHOBJIEHHBIM KOMIIJIEKCOM Tpuiaobutos, Bkmodaromum Glyptagnostus reticulatus (Angelin),
Eugonocare (Olenaspella) ex gr. evansi (Kobayashi), Aspidagnostus lunulosus (Kryskov in
Borovikov et Kryskov), Aspidagnostus rugosus Palmer, Agnostus (Homagnostus) captiosus
(Lazarenko), A. (H.) obesus (Belt), Pseudagnostus idalis Opik, Proceratopyge aff. chuhsiensis Lu,
Acrocephalaspis orientalis Lazarenko, Nganasanella sp. u gp., u ¢ 6paxuonogamn Linnarssonia
rowelli Pelman, Lingulella variabilis Pelman.

B 3one Eugonocare (Pseudeugonocare) borealis (cepenuna ciost 24 — cepefuHa cost 32) Buep-
BbIe TOSIBU/INCH TpumobuTel Erixaniun sentum Opik, Pseudagnostus ex gr. rotundatus Lermontova,
Eugonocare (Pseudeugonocare) borealis (Lermontova), Peratagnostus orientalis (Lazarenko),
Proceratopyge cf. captiosus Lazarenko, saBepmmnnn passutue Eugonocare (Olenaspella) ex gr.
evansi (Kobayashi), Acrocephalaspis orientalis Lazarenko, Pseudagnostusidalis C)pik, Nganasanella
sp. u ip. 3ech >xe HalieHs! 6paxnonozns! Lingulella sp., Dysortis sp., Fossuliella sp., Quadrisonia
minor Rowell et Henderson (ta6mn. 27) u xonogontsl Westergaardodina cf. tricuspidata Miiller,
Furnishina sp., Phakelodus tenuis (Miiller).

K 3omne Agnostotes orientalis — Irvingella oTHOCATCS OT/IOXKEeHMsI BepXHUX 3.3 M crnost 32 —
Hu3oB cnos 35 ¢ Tpunoburamu Eugonocare (Olenaspella) cf. cylindrata Peng, Lisogoragnostus
cf. kalisae Rosova, Neoagnostus (N.) quadratiformis Ergaliev, N. (N.) quadratus (Lazarenko),
N. (N.) cf. sabulosus Peng, Acrocephalites militans Lermontova, Agnostotes orientalis (Kobayashi),
Pseudagnostus josepha (Hall), Irvingella megalops (Kobayashi), Irvingella major Ulrich et Resser,
Parabolinina edita Lazarenko, Parabolina ex gr. spinulosa (Wahlenberg), Tagenarella aff. eniseica
Lazarenko, Catuniella? monstruosa Lazarenko, Rhaptagnostus impressus (Lermontova), Yurakia
yurakiensis Rosova u ip. B oT/10o>kxeHusx 9101 30HBI HalifjeHbl pefikue kKoHOmoHTHI Phakelodus
tenuis (Miiller), Ph. elongatus (An), Furnishina cf. pernica An, F. furnishi Miiller, F. quadrata
(Miller) u 6paxuomnonsr Fossuliella sp., Quadrisonia minor Rowell et Henderson (ta6s. 27, 28).

B 3one Maladioidella abdita (=Cedarellus felix) (au3bl cnos 35 — Husbl cnos 39) momm-
MO 30HAJIPHOTO BJJja BIIEpBble MOABIAITCA Tpunobutel Pseudagnostus (Sulcatagnostus) sp.,
Eurudagnostus cf. minor Ergaliev, Protopeltura holtedahli Henningsmoen, Protopeltura aff.
broeggeri (Holtedahl), Proceratopyge fragilis (Troedsson), Amorphella modesta Rosova; 3aBep-
maioT pa3suTre Acmarhachis typicalis Resser, Lisogoragnostus cf. calisae Rosova, Acrocephalites
militans Lermontova. ITpoxopamumnu Bupamm spnAoTcsa Pseudagnostus ex gr. rotundatus
Lermontova u Rhaptagnostus impressus (Lermontova) u gp.

B oTno>xeHMAX 9TOM 30HBI OOHapy>keHbl Opaxmononsl Siphonotreta sp., Lingulella variabilis
Pelman, Linnarssonia rowelli Pelman, Paterina lucina Walcott, Lingulella variabilis Pelman,
Homotreta salancaniensis (Pelman), Quadrisonia minor Rowell et Henderson, Zhanatella? sp.
u xoHomoHThl Phakelodus tenuis (Miller), Ph. elongatus An, Furnishina furnishi Miiller,
F. primitiva Miiller, F. cf. kleithria Miiller et Hinz, Westergaardodina bicuspidata Miiller.

KOHOIOHTBI KyTYT'YHCKOTO TOPM30HTa OTHECEHBI K «30He» Furnishina - Westergaardodina.

Xoc-HeerepcKuii FOpU3OHT cTpaTurpaduieckoit mkanbl kemMopusa Cubupckoit mrardop-
MBI YyCTQHOBJIEH B JAHHOM pa3pese B OTJIOXKEHMSAX OTOHbOPCKOI CBUTHI, TePEKPBIBAIOIINX KY-
TYTYHCKMI TOPU3OHT M MOACTUNIAIOIINX cnou ¢ Tpunoburamu Parabolinites levis, koTopbre
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The Maladioidella abdita (=Cedarellus felix) Zone (lower part of Bed 35 - lower part of Bed
39) enclose, in addition to the zonal species, trilobites: first appeared Pseudagnostus (Sulcatagnos-
tus) sp., Eurudagnostus cf. minor Ergaliev, Protopeltura holtedahli Henningsmoen, Protopeltura
aft. broeggeri (Holtedahl), Proceratopyge fragilis (Troedsson), Amorphella modesta Rosova; disap-
pearing Acmarhachis typicalis Resser, Lisogoragnostus cf. calisae Rosova, Acrocephalites militans
Lermontova, and passing into overlying beds Pseudagnostus ex gr. rotundatus Lermontova and
Rhaptagnostus impressus (Lermontova), etc.

The zone also contains brachiopods Siphonotreta sp., Lingulella variabilis Pelman, Linnarsso-
nia rowelli Pelman, Paterina lucina Walcott, Lingulella variabilis Pelman, Homotreta salancanien-
sis (Pelman), Quadrisonia minor Rowell et Henderson, Zhanatella? sp. and conodonts Phakelodus
tenuis (Miuller), Ph. elongatus An, Furnishina furnishi Muller, F. primitiva Muller, F. cf. kleithria
Miiller et Hinz, Westergaardodina bicuspidata Miiller. Conodonts of the Kutugunian Horizon are
referred to the Furnishina - Westergaardodina «Zone».

The Khos-Nelege Horizon of the Cambrian (the Siberian platform scale)) was identified inside
the Ogon'or Formation between the Kutugunian Horizon and the beds with trilobites Parabo-
linites levis; these beds being referred to the Ordovician by N.P. Lazarenko (Lazarenko, Nikifo-
rov, 1972; Resolutions..., 1983). The horizons comprises the trilobite zones of Plicatolina perlata,
Parabolinites rectus and the lower half of the Lotagnostus americanus Zone (Bed 39 — middle part
of Bed 51, total thickness is 153 m) (Figs 15, 19, Plates 20-23).

The Plicatolina perlata Zone (Bed 39 - lower 2.5 m of Bed 45) is characterized by trilobites:
first appeared Eurudagnostus cf. brevispinus Lermontova, Kujandaspis sp., Neoagnostus (Machai-
ragnostus) sp., Aplotaspis caelata (Lazarenko), Parabolina cf. angusta Pokrovskaya, Plicatolina per-
lata Lazarenko, Eurycarina lata Lazarenko et Pegel and disappearing Pseudagnostus (Sulcatag-
nostus) sp., Rhaptagnostus impressus (Lermontova), Peratagnostus orientalis (Lazarenko), Pseu-
dagnostus ex gr. rotundatus Lermontova, Maladioidella abdita (Salter), Protopeltura holtedahli
Henningsmoen, etc.

A diverse assemblage of conodonts: Phakelodus tenuis (Miiller), Ph. elongatus (An), Ph. simplex
Miiller et Hinz, Furnishina furnishi Muller, F. primitiva Miiller, F. alata Szaniawski, Coelocerodon-
tus latus van Wamel, C. bicostatus van Wamel, Laiwugnathus laiwuensis expansus An, Prooneoto-
dus gallatini (Miller), P. rotundatus (Druce et Jones), Prosagittodontus dunderbergiae (Miiller),
P. minimus Miller et Hinz, Problematoconites perforatus Miller, Westergaardodina bicuspidata
Miiller, W. bohlini Miiller, W. amplicava Miller, Viirodus sp., Nogamiconus sp., Serratocambria sp.
(Plates 24 and 25).

The Parabolinites rectus Zone (upper 8 m of Bed 45 - lower 7 m of Bed 47) contains first ap-
peared Lotagnostus, Skljarella forms and Westonaspis granulosa Lazarenko, Parabolinites rectus
Pokrovskaya, Parabolinites aff. rectus Pokrovskaya, Promegalaspides pelturae Westergard, Plicato-
lina yakutica Pokrovskaya, as well as disappearing Neoagnostus (Machairagnostus) sp., Plicato-
lina perlata Lazarenko, Kujandaspis sp. There are also brachiopods Homotreta salancaniensis
(Pelman), Quadrisonia minor Rowell et Henderson (Plate 27) and conodonts Phakelodus tenuis
(Miller), Ph. elongatus An.

The lower half of the Lotagnostus americanus Zone (middle of Bed 47 - middle of Bed 51)
includes trilobites Lotagnostus hedini (Troedsson), L. americanus Billings, Trilobagnostus rudis
(Salter), Neoagnostus (N.) cf. sabulosus Peng, Skljarella sp., Parabolinites aff. rectus Pokrovskaya,
Promegalaspides kinnekullensis Westergard, Acerocare cf. tullbergi Moberg et Mdller, etc.

Becide the listed taxa, the Lotagnostus americanus Zone (middle of Bed 47 — Bed 53) encloses
trilobites Macropyge (Aksapyge) transita Apollonov et Chugaeva, Parabolinites levis Lazarenko,
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H.IT. Jlazapenko otHOcuia K oproBuky (/Iasapenko, Hukudopos, 1972; Pemenns..., 1983).
K aToMy ropusoHTy OTHeceHa BepXHsAA YacTb padpe3a OTOHbOPCKOI CBUTHI (cmoit 39 — cepe-
nuHa cnos 51) B cocraBe Tpunobutoseix 30H Plicatolina perlata, Parabolinites rectus, a Tax-
JKe HIVDKHell IOJIOBUHBI 30HBI Lotagnostus americanus ob1ert MmomHocTbio 153 M (puc. 15, 19,
Tabm. 20-23).

3ona Plicatolina perlata (cnou 39 — HyOKHMe 2.5 M /1051 45) 0OXapaKTepu3oBaHa BIIepBbIE I10-
ABUBLINMUCS B pasdpese Tpunobutamu Eurudagnostus cf. brevispinus Lermontova, Kujandaspis
sp., Neoagnostus (Machairagnostus) sp., Aplotaspis caelata (Lazarenko), Parabolina cf. angusta
Pokrovskaya, Plicatolina perlata Lazarenko, Eurycarina lata Lazarenko et Pegel 1 sakonuuBInmu
3aech cBoe pasuTue Pseudagnostus (Sulcatagnostus) sp., Rhaptagnostus impressus (Lermontova),
Peratagnostus orientalis (Lazarenko), Pseudagnostus ex gr. rotundatus Lermontova, Maladioidella
abdita (Salter), Protopeltura holtedahli Henningsmoen u np.

OT/105KeHN s, OTHEeCEHHbIe K Tpunobutosoit 3oHe Plicatolina perlata, oxapakTepnsoBaHbI JO-
BOJIHO Pa3HOOOpPa3HBIM KOMIIIEKCOM KOHOHOHTOB: Phakelodus tenuis (Miiller), Ph. elongatus
(An), Ph. simplex Miller et Hinz, Furnishina furnishi Miiller, F. primitiva Miiller, F. alata
Szaniawski, Coelocerodontus latus van Wamel, C. bicostatus van Wamel, Laiwugnathus laiwuensis
expansus An, Prooneotodus gallatini (Miiller), P. rotundatus (Druce et Jones), Prosagittodontus
dunderbergiae (Miiller), P. minimus Miiller et Hinz, Problematoconites perforatus Miiller,
Westergaardodina bicuspidata Miiller, W. bohlini Miiller, W. amplicava Miiller, Viirodus sp.,
Nogamiconus sp., Serratocambria sp. (ta6s. 24 u 25).

B soune Parabolinites rectus (BepxHue 8 M c/1051 45 — HY>KHYE 7 M C71051 47) BIIepBbI€ OSBISIOTCS
npezncraBuTtenu ponos Lotagnostus, Skljarella, a Takke Bumbr Westonaspis granulosa Lazarenko,
Parabolinites rectus Pokrovskaya, Parabolinites aff. rectus Pokrovskaya, Promegalaspides
pelturae Westergard, Plicatolina yakutica Pokrovskaya. B aToif 30He 3aKaH4YMBaeTCs CTpaTUrpa-
¢dugeckoe pacrpocrpanenne Neoagnostus (Machairagnostus) sp., Plicatolina perlata Lazarenko,
Kujandaspis sp., Eurycarina lata Lazarenko et Pegel, E. triangula Lazarenko et Pegel,

B oTnoxxeHusix TpunobutoBoit 30Hel Parabolinites rectus nargensl 6paxmononsl Homotreta
salancaniensis (Pelman), Quadrisonia minor Rowell et Henderson (cM. Tabm. 27) 1 KOHOZOHTHI
Phakelodus tenuis (Miiller), Ph. elongatus An.

K xoc-He/merepckoMy TOpM3OHTY TaK>Ke OTHeCeHa HVDKHsAS IONOBMHA 30HBI Lotagnostus
americanus (cepenyuHa caosi 47 - cepeiyHa CI0si 51 OTOHBOPCKON CBUTBI) C TpUIOOUTA-
mu Lotagnostus hedini (Troedsson), L. americanus Billings, Trilobagnostus rudis (Salter),
Neoagnostus (N.) cf. sabulosus Peng, Skljarella cf. marinae Petrunina, Parabolinites aff. rectus
Pokrovskaya, Promegalaspides kinnekullensis Westergard, Acerocare cf. tullbergi Moberg et
Moller u nip.

B memom K oTnoxxeHMAM 30HBI Lotagnostus americanus (cepenuna cnos 47 - cimoit 53)
[OMMMO IePEeYNCIeHHBIX BbIllleé TaKCOHOB IIPUYPOYEHO paclHpoCTpaHeHMe TPuaobuTos
Macropyge (Aksapyge) transita Apollonov et Chugaeva, Parabolinites levis Lazarenko,
Skljarella? merifica Lazarenko et Pegel, Niobella sp. u np. 3ona L. americanus pacmpo-
CTpaHeHa /{0 BEPXOB C/I0sI 53 OTOHbPOPCKOJ CBUTHI U He MMeET BepXHell TPaHUIbl B pasdpese
p. Xoc-Heners.

OTn0>XeH N, TepeKPhIBAIOII /e XOC-He/leTepCKMIl TOPU3OHT, BBIAEIAIOTCS B CJION C MONMMEp-
HpIMI Tpunoburamu Parabolinites levis, koTopble oTBeyaroT 60bIIell BepXHEN YacTU CTPATH-
rpaduueckoro obbema 30HbI Lotagnostus americanus (cepeguHa cnost 51 — cjoit 53), u, Kpome
TOTO, XapaKTePU3YIOT OTIOXKEHIsI BEPXOB OTOHBOPCKOI CBUTHI (crmoit 54), rie Buj Lotagnostus
americanus He BCTpeYeH.
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Skljarella? merifica Lazarenko et Pegel, Niobella sp., etc. The upper boundary of this zone cannot
be observed in the Khos-Nelege section.

Beds with polymeric trilobites Parabolinites levis overlying the Khos-Nelege Horizon are
stratigraphic equivalent of the larger, upper part of the Lotagnostus americanus Zone (middle of
Bed 51 - Bed 53) and constituent of the uppermost Ogon’or Formation (Bed 54) where Lotagnostus
americanus was not found.

The upper part of the Ogon’or Formation section at the Khos-Nelege and Neleger rivers (Beds
50-54) in scope of the trilobite Lotagnostus americanus Zone and Beds with Parabolinites levis
contain condonts Westergaardodina amplicava Miller, W. procera Miiller et Hinz, W. cf. wimani
Miiller, Bengtsonella triangularis Miiller et Hinz, Prooneotodus sp., Furnishina furnishi Miiller,
F. ovata Muller et Hinz, Coelocerodontus bicostatus van Wamel, Phakelodus tenuis (Muller), Ph.
simplex Miiller et Hinz, etc. (Plates 24, 25). At the top (Bed 52) there appeared earliest euconodonts
Prohirsutodontus sp. (Plate 26). The conodonts of the Khos-Nelege Horizon and the overlying
Ogon’or deposits are related to the Westergaardodina amplicava Zone.

Bed 1 - lower part of Bed 2 (10 m) assigned to the Anomocarioides limbataeformis Zone are
correlative to the upper part of the Drumian Stage of the ISC Upper part of Bed 2 - lower 1.5 m
of Bed 17 (about 100 m) in scope of the trilobite zones of Lejopyge laevigata, Proagnostus bulbus,
Clavagnostus spinosus and Glyptagnostus stolidotus correspond to with the Guzhangian Stage of
the ISC (Figs. 18-20).

The FAD of Glyptagnostus reticulatus (111.4 m above the Ogon’or base and 1.5 m above the Bed
17 base) marks the base of the Paibian Stage of the Furongian Series of the Upper Cambrian (ISC).
The Paibian deposits 121.4 m thick (Member III: upper 3.5 m of Bed 17 - lower 7 m of Bed 32)
are characterized by trilobites of the Glyptagnostus reticulatus and Eugonocare (Pseudeugonocare)
borealis zones (Fig. 19).

The Khos-Nelege section is proposed as the Global Standard Stratotype-section and Point
(GSSP) for the lower boundary of the new (middle) stage of the Upper Cambrian of the ISC un-
der the name Chekurovkian (Figs. 16, 17, 19-21). A base of the this stage is defined by the FAD of
Agnostotes orientalis, 213.3 m above the base of the Ogon’or Formation and 3.3 m below the top of
Bed 32. This stage comprises Members III, IV and V from upper 3.3 m of Bed 32 up to lower 7 m
of Bed 47 inclusive (total thickness is 125 m). A top of the stage is defined by the FAD of trilobites
Lotagnostus americanus.

In the Khos-Nelege section the Chekurovkian Stage includes (from the base upward): the
trilobite zones of Agnostotes orientalis - Irvingella, Maladioidella abdita, Plicatolina perlata and
Parabolinites rectus, conodont zones of Furnishina - Westergaardodina and Westergaardodina am-
plicava.

The agnostid trilobite Lotagnostus americanus (=Lotagnostus asiaticus, L. trisectus, L. punc-
tatus, L. obscurus etc., according to Peng, Babcock, 2005) appears for the first time 339 m above
the Ogon’or Formation base and 7 m above the Bed 47 base. The FAD of this form was recom-
mended by the ISCS as the lower boundary of the upper (tenth) stage of the Cambrian. The
Khos-Nelege section is proposed as the Global Standard Stratotype-section and Point (GSSP) for
the lower boundary of this stage named Nelegerian (Figs. 15, 16, 18, 19, 20). It is characterized
by trilobites of the Lotagnostus americanus Zone, Beds with Parabolinites levis and conodonts of
the Westergaardodina amplicava Zone. Thickness of the Nelegerian Stage in the section under
consideration is 95.5 m.
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BepxHss yacTb pa3pes3a OTOHbOPCKOI CBUTHI IO pekaM Xoc-Herneras n Henerep (ciou 50-54)
B 06'beMe TpUI061TOBOI 30HbI Lotagnostus americanus n cinoes ¢ Parabolinites levis cogepsxut
koHOOHTOB Westergaardodina amplicava Miiller, W. procera Miiller et Hinz, W. cf. wimani
Miiller, Bengtsonella triangularis Miiller et Hinz, Prooneotodus sp. Furnishina furnishi Miiller,
F. ovata Miller et Hinz, Coelocerodontus bicostatus van Wamel, Phakelodus tenuis (Miller),
Ph. simplex Miller et Hinz un gp. (cm. Tabmn. 24, 25). B Bepxax paspesa (coit 52) MOSBISIOTCS
nepBble 9YKOHOAOHTHI Prohirsutodontus sp. (Ta6s1. 26). KOHOZOHTBI XOC-He/lerepcKoro ropu3oH-
Ta U IePeKPbIBAIOLINX OTI0XXEHNUII OTOHbOPCKON CBUTBHI OTHOCATCA K 30He Westergaardodina
amplicava.

Croit 1 1 HVDKHSAS YacTb /1051 2 OTOHbOPCKOI CBUTHI O0IIIel MOLTHOCTBIO 10 M, OTHOCUMBIe
K 30He Anomocarioides limbataeformis, CONOCTaBUMBI C BepXaMu JPyMCKOTO sipyca MexxayHa-
ponHoit ctparurpadudeckoit mkansl (MCII). [Topoms! ABYX HUKHIX IadyeK OTOHbOPCKON CBUTBI
(BepxHsA 4acTh c1os 2 — HYbKHUe 1.5 M crost 17) MolHocThIo 0Koto 100 M B 06'beMe TpumoOuTo-
BBIX 30H Lejopyge laevigata, Proagnostus bulbus, Clavagnostus spinosus u Glyptagnostus stolidotus
KOppenupyoTcs ¢ ry))aHckuM apycom MCII (cm. puc. 18-20).

[TosiBneHneM B paspese oroHbopckoit cBuThbl Glyptagnostus reticulatus (111.4 M Bblle 1O-
MOLIBBI CBUTHI U 1.5 M BbIllle IOJOMIBBI C/I0S1 17) OTMeYEeHO OCHOBaHMe ManOUIICKOTO spyca U
¢dyponckoro orzena, BepxHero B MCIII kem6pusi. OT/1oxeHus: Manbuitckoro sipyca MOLUHOCTBIO
121.4 M (mOpoxBI MauKM 3 OTOHbOPCKON CBUTHI: OT BEPXHUX 3.5 M cr1oA 17 0 HYDKHUX 7 M crod 32
BKJIIOYNTE/IbHO) OXapaKTepu3oBaHbl Tpuaoburamu 30H Glyptagnostus reticulatus u Eugonocare
(Pseudeugonocare) borealis (cm. puc. 19).

Paspes p. Xoc-Hemers mpeparaercss B KadecTBe CTPAaTOTUIIA M TOYKU I7100aJIBHOTO
cranpapra (Global Standard Stratotype-section and Point — GSSP) Hu»Hell rpaHUIbI HOBO-
ro (cpenmHero) sipyca BepxHekeMbpuiickoro ormena MCIII, koTopoMy 3ech HaHO Ha3BaHUe
yexyposckuil (Chekurovkian Stage) (cm. puc. 16, 17, 19-21). Ero nogomuisa ycTaHaBIMBaeTCs
no FAD Agnostotes orientalis B 213.3 M OT OCHOBaHMsA OTOHBOPCKOW CBUTHI U B 3.3 M HIXKe
Kkposnu cios 32. K aToMy sApycy OTHOCATCA MOPOABI Mavek 3, 4 ¥ 5 CBUTHI, 0O'beAMHAIOIINE
OT/IOKEHUA OT BEPXHUX 3.3 M /104 32 10 HVOKHUX 7 M €104 47 BKJIIOYUTENbHO o611en MOIIHO-
cTpio 125 M. KpoBiieit sipyca sIBlsieTCA YpPOBEHb NIePBOro NOABIeHM TpuaobuTos Lotagnostus
americanus.

B paspese p. Xoc-Heners B cocraBe 4eKypOBCKOTO sipyca BBIJIENISIOTCS TPUIOOUTOBBIE
30HBI (CHU3Y BBepX): Agnostotes orientalis — Irvingella, Maladioidella abdita, Plicatolina perlata
u Parabolinites rectus, KoHOgOHTOBBbIe 30HbI Furnishina - Westergaardodina n Westergaardodina
amplicava.

B 339 M OT OCHOBaHUS OTOHBOPCKON CBUTHI U B 7 M BbIIlIe IIOAOLIBEI C/10s 47 OTMeYaeT-
Cs1 epBoOe TOsIB/ICHME BUJA arHOCTUAHOrO TpuaobuTa Lotagnostus americanus (=Lotagnostus
asiaticus, L. trisectus, L. punctatus, L. obscurus u gp. mo Peng, Babcock, 2005), FAD xoroporo
ISCS pexoMeHjoBa1a IPUHATD B KaueCTBe HYDKHel TpaHuIbl BepxHero (10-ro) sspyca keMOpus.
Paspes p. Xoc-Herers npepnmaraercsi B KadecTBe CTPATOTUIIA U TOYKY I7I00ATBHOTO CTaHJAP-
ta (GSSP) HY>XHeV IpaHUILBI 3TOTO APyca, KOTOPOMY 3/leCh IaHO Ha3BaHUe HellerepcKuil (cM.
puc. 16, 17, 19-21). OH oxapaKTepu3oBaH TPUIOOUTaMM 30HbI Lotagnostus americanus, cloes
c Parabolinites levis u konogonTamu 30ubl Westergaardodina amplicava. HenonHas MOLHOCTD
HeJIeTepCKOro sipyca B JaHHOM paspese cocTasisieT 95.5 M.
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Puc. 21. CBOI[Ka TIEPBUYHBIX I BTOPUYIHDBIX CTpaTI/II‘pa(i)I/I‘{eCKI/IX VHAVNKATOPOB OCHOBaHMA NPEITOKEHHDIX
YEKYPOBCKOI'O I HEJIET€PCKOI'o APYyCOB K€M6PI/II/ICKOI/I cucteMbl. OCHOBHBIMU CTpaTI/Irpa(l)I/I'{eCKI/IMI/I
VHCTPYMEHTAMMU, VICIIOTb3OBAHHBIMMI /I YCTAHOBICHUA GSSP TIpEeNIOKEHHBIX APYCOB, ABIAETCA 30HAJIbBHOCTD
ATHOCTUIHBIX U ITIOJIMMEPHBIX TpI/IH06I/ITOB, 30Ha/IbHOCTb KOHOAOHTOB, YIZI€POAHAA N30TOIIHAA XeMOCTpaTI/II‘pa(i)I/IH
n CeKBeHC—CTpaTI/II‘paCbI/IH. Bce atn METOJbI MOTYT IPUMEHATDHCA B pa3pese p. Xoc—Henera, TIpeNI0)KEHHOM B
Ka4qecTB€ CTpaTOTUIIA. O6o3nauenus: 1 - nepecnayBanme: TEMHO-CEPBIX TOHKOCTOUCTBIX MAaJICTOYHOB, 10 CIaHIIEB,
C HEMHOTOYVICIEHHBIMM INMH309YKaMI KPEMHA U MMPUTOM; 3€JIEHOBATHIX TeppI/II‘eHHO—Kap6OHaTHbIX CUJITCTOYHOB;
AUCTAa/TbHbIX Kap60HaTHbIX TYp6I/[]1]/ITOB; 2 - TeMHO-CeprI“/I BOJIHUCTO-C/IOUCTBIN IJIMTYATHINA UAUCTHIN U3BECTHAK
C 3€JIEHOBATBIMM aJIEBPOIVITOBBIMU VI Y€EPHBIMU aPTVIINTOBBIMI IIPOCTTOAMMU; 3- CepO—SeHeHbIﬁ[ TIVMHUCTO-
AOTOMUTOBDBIN N3BECTHAK C IMH30BUIHBIMI HOAY/IAMI CEPBIX a/IEBPUTOBbDIX N3BECTHAKOB;

4 - JepemoBaHe Mepreneﬁ[, APTUJITIVTOB U IMH30BUTHO-HOAYTAPHDBIX N3BECTHAKOB; 5 — U3BECTHAKOBAA
OIIO/I3HEBAs KOHITIOMEpATOBaA 6peK‘II/IH.

Fig. 21. Summary of primary and secondary stratigraphic indicators for the bases of the proposed Chekurovkian
and Nelegerian Stages of the Cambrian System. Major stratigraphic tools used to constrain the GSSP of the
proposed stage are the zonation of agnostoid and polymerid trilobites, the zonation of conodonts, carbon isotope
chemostratigraphy, sequence stratigraphy. All these techniques can be applied in the Khos-Nelege River section,
the proposed stratotype. Legend: 1 - alternation of dark-grey laminated mudstone to shale, with minor thin
chert and pyrite, greenish terrigenous-carbonate siltstone and distal carbonate turbidite; 2 - dark-gray wavy limy
flagstone (mud-wackestone) with greenish siltstone and black argillaceous laminas; 3 — greenish-nrey argillaceous-
dolomitic wackestone with gray silty lens-nodular limestone; 4 - alternation of marl, argillite and lens-nodular
wackestone; 5 - lime mass-flow conglomeratic breccia.
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@HYHKT 3. IlepBoe mosB/IeHNe TpUIOOUTOB Agnostotes orientalis and Irvingella
megalops B paspese oronbopckoit cButsI p. Xoc-Herrers

Crpaturpaduyecky caMoe HIDKHee MeCTOHaxoXpeHue Agnostotes orientalis B paspese
p- Xoc-Heners pacmnonoskeHo B 213.3 M BBbIIlIe IOAOIIBBI OTOHbOPCKON CBUTHI U B 3.3 M HIDKe
Kposyu cnos 32 (puc. 19, 22, 23).

Yposenb neporo mnossneHns popa Irvingella 6mmsox FAD Agnostotes orientalis m Tak-
xe mpeparancs ISCS kK u3ydeHuIo B KauecTBe BO3MOXXHOTO YPOBH:A I7I00ANbHON KOPPeIALN
(Geyer, Shergold, 2000). B paspese p. Xoc-Hesners nepsoe nossnenue popa Irvingella n ogroro
u3 ero paHHMX BuaoB Irvingella megalops oTMedeHo B HYDKHEN 9acTy €105 32 OTOHbOPCKOI CBU-
ThI B 210.5 M BbIlIIe TIOAOIIBHI TocenHelt (mnu B 2.8 M Hike FAD A. orientalis) (cm. puc. 19 n 23).
[TepBoe mosiBNeHMe O3HETO NpecTaBuTenA popa Irvingella - I. major, ycranosneHo B cnoe 33
B 219.6 M BbIIlIe IIOZOUIBbI OTOHBOPCKOI CBUTBHI.

A. orientalis cobpaH u3 1ectu ropusoHToB: 213.3 M, 216.5 M, 218 M, 219.6 M, 221.5 M, 232.8 M
BbIIIIe OCHOBAHM I OTOHbOPCKOM CBUTHI (CM. puc. 23). Ha caMmoM HUYKHeM ypOBHe IpeJCTaBUTe/IN
A. orientalis BcTpedatoTca penko. VIX HaXooKy He ABIAIOTCA MHOTOYVC/IEHHBIMU Ha IPOTSIKe-
HUY 6.3 M OT Hava/la MHTepBaJa pacnpocTpaHeHus: Busia. Hanbosbiero paciseTa BUJ JOCTUTA-
eT Ha ypoBHe 219.6 M, kotopnlit coBrnafaeT ¢ FAD Irvingella major. ITocnegnsas naxonka (LAD)
A. orientalis B paspese p. Xoc-Hernera pacrionoyxena B 0.2 M Hu»Ke OCHOBaHM IlepeKpbIBaoIel
3oHbI Maladioidella abdita.

Hab6nmionaemble MHTepBajbl paclpOCTPaHEHMsI AarHOCTUAHBIX ¥ IONMMEPHBIX TPUIOOu-
TOB 4epes crparurpacpudecknit uHTepBan ¢ GSSP cymmmpoBan Ha pucyHkax 19 u 23. Kpome
A. orientalis erie HeCKO/IbKO APYTUX PYKOBOAALIUX TAKCOHOB TPUIOOMTOB IIOMOTAIOT YCTAHO-
BUTb 0OJIee TOYHO IIOJIOXKEHMe HIDKHeN I'PaHMIBI HOBOTO Apyca. Hampumep, Kak u B ApyTux
peruonax mupa, LADs arHoctun Pseudagnostus idalis, Bunos poma Erixanium pacronosxeHsl
Hiwke FAD A. orientalis. Bup Eugonocare (Pseudeugonocare) borealis mpoxonut ot kpoBiu 30HbI
Glyptagnostus reticulatus mauOMUICKOTO sApyca M IePEXOAUT B CAaMYIO HIDKHIOI 4acTb YeKypPOB-
CKOTO Apyca, IepeceKas IpaHnIly 30Hbl Agnostotes orientalis — Irvingella. YpoBHU 11epBOro MosAB-
nenus Bupos Rhaptagnostus impressus, Neoagnostus (N.) quadratus, Parabolina ex gr. spinulosa
PacIIoNIO>KeHbl HeCKOJIBKO HIUKe OCHOBaHUA 30HBI A. orientalis - Irvingella. FAD pannero Bupma
pona Irvingella — I. megalops, nHaxogutcs B 2.8 M Hmwke FAD A. orientalis. C ypoBHs 219.6 M
A. orientalis BcTpewyaercs coBMecTHO ¢ no3gHuM BuaoM Irvingella major.

JIHTepBanbl pacHpOCTpaHEHMS HEKOTOPbIX MOTMMEPUH, UCIONb3yeMBbIX IIPU BHYTpUpe-
TMOHA/IbHBIX KOPPE/IALMAX, CIYXaT BTOPUMYHBIM OMOCTpaTUrpaduyecKuM KOPpPeTALMOHHBIM
VHCTPYMEHTOM IIpM YCTAHOBJIEHUM OCHOBaHMA Y€KYPOBCKOTro Apyca. B paspese p. Xoc-Hemera
Acrocephalites militans, Eugonocare (Olenaspella) cf. cylindrata nosiBisitorcsi Biiepsble BOMM3M
ocHOBaHUs 30HbI A. orientalis — Irvingella.

[TorpaHMYHBIE OTIOXKEHM A TANOUIICKOTO U 4eKYPOBCKOTO sIpycoB B pasdpese p. Xoc-Hejeras mo-
TyT OBITh OTHECEHbI K KOHOJOHTOBOI «30He» Furnishina - Westergaardodina (cMm. puc. 23). [lepBble
HaXOJ[KM IIpeACTaBUTE/Nel STUX POLOB, HeOIIpefeNnyMble 10 BUMIA, 0OHAPYKEHBI B TPUIOOUTOBO
3oHe Eugonocare (Pseudeugonocare) borealis. CoBMECTHO ¢ HMMM BCTPEYEHbI HEMHOTOUMC/IEHHbIE
npencraButenu poga Phakelodus — Ph. tenuis u Ph. elongatus. Beepx 1o paspesy nocrerneHHo yBe-
NMYUBAETCSA YMUCTIEHHOCTD 1 BUTIOBOE Pa3HOOOpasyie KOHOTOHTOB. HermocpencTBeHHO HaJl BepXHel
rpaHMLeN TPUIOOUTOBOI 30HBI Agnostotes orientalis - Irvingella xonu4yecTBo, a Tak >ke pOfjOBOE
U BUJIOBOE Pa3HOOOpasye KOHOJZOHTOB pe3Ko Bo3pacTaioT. OfHaKO BOMM3M HMYKHEI T'PaHMUIIbI
3TOJ 30HBI HAXOI KM KOHOJJOHTOB HEMHOTOYIC/IEHHBI, 8 30HaJIbHbIE BY/bI He OOHAPY KEeHBL.
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@ STOP 3. The first appearance of trilobites Agnostotes orientalis and Irvingella mega-
lops in the Ogon’or Formation of the Khos-Nelege section

The FAD of Agnostotes orientalis in the Khos-Nelege section is 213.3 m above the formation
base and 3.3 m below the Bed 32 top (Figs. 19, 22, 23).

The FAD of Irvingella is close to that of Agnostotes orientalis and was also proposed by the
ISCS as possible candidate of global correlative level (Geyer, Shergold, 2000). In the Khos-Nelege
section genus Irvingella (one of the earliest species Irvingella megalops) appears in the lower part
of Bed 32, 210.5 m above the Ogon’or Formation base (or 2.8 m below the FAD of A. orientalis)
(Figs. 19 and 23). The first occurrence of the later species I. major is recorded in Bed 33, 219.6 m
above the formation base.

A. orientalis was collected from six levels: 213.3 m, 216.5 m, 218 m, 219.6 m, 221.5 m, 232.8 m
above the Ogon'or Formation (Fig. 23). Its specimens were rare in the lowerest level and infre-
quent in the succeeding 6.3-m-interval. The species becomes the most abundant and diverse at the
level of 219.6 m, which coincides with the FAD of Irvingella major. The last appearance (LAD) of
A. orientalis is 0.2 m below the base of the overlying Maladioidella abdita Zone.

The stratigraphic ranges of agnostids and polymeric trilobites above and below the GSSP level
are shown in summarized form in Figs. 19 and 23. Beside A. orientalis, some other guide species
enable determing the position of the lower boundary of the new stage more precisely. Thus, as
in other regions of the world, the LAD of agnostids Pseudagnostus idalis, species of Erixanium
occur below the FAD of A. orientalis. The taxon Eugonocare (Pseudeugonocare) borealis passes

Lpe ot G " S ™3
Puc. 22. Yposenb FAD Agnostotes orientalis (kpacHas n1HMA), PaCIONOXKEHHDII
B 213.3 M BBIlIIe MOJOIIBBI OTOHBOPCKOI CBUTHI B pa3pese p. Xoc-Herera.

Fig. 22. The level of the FAD of Agnostotes orientalis (red line), 213.3 m above the base
of the Ogon’or Formation in the Khos-Nelege River section.
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Puc. 23. Crparurpadudeckoe pacupocTpaHeHye TPUIOOUTOB I KOHOLOHTOB B CpefiHe

BO/IM3M OCHOBaHUsA 30HDBI Agnostotes orientalis — Irvingella B paspese p. Xoc-Hernera.

Ipennoxennsiit GSSP coBmamaer ¢ FAD A. orientalis B 9ToM paspese.

O6o03HaueHusA: 1 — TeMHO
ApPTUIINTOBBIMU IIPOCIOAMY; 2 — CEPO

-CEepbIN BOJTHUCTO-CIOUCTBIN IVINTYATDBIN ITINMHMCTDBIN M3BECTHAK C YE€PHBIMN

-3€/IEHBIN ITIMHNCTO-AOTOMIUTOBBIN N3BECTHAK C IMH30BUIHBIMIU HOAY/TAMU

CEPbIX AJIEBPUITOBBIX MI3BECTHAKOB; 3 — U3BECTHAKOBAs OIOJI3HEeBa s KOHTJIOM€paTOBasA 6pe1<tm;{.
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Agnostotes orientalis - Irvingella Zone, Khos-Nelege River section. The proposed GSSP coincides with the FAD
argillaceous-dolomitic wackestone with grey silty lens-nodular limestone; 3 - lime mass flow conglomeratic breccia.

Fig. 23. Stratigraphic distribution of trilobites and conodonts in the middle Ogon’or Formation near the base of the
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B 339 M BbIllle IO/IOLIBBI OTOHBOPCKOI CBUTHI B paspese p. Xoc-Herera.

Fig. 24. The level of the FAD of Lotagnostus americanus (marked by the red line),
339 m above the base of the Ogon’or Formation in the Khos-Nelege River section.

@HYHKT 4. IlepBoe nosiBnenne Tpunobutos Lotagnostus americanus B pa3pese
p- Xoc-Heners

HuxHAA rpaHuiia BepXHero sipyca KeMOpus C IpeijaraeMblM Ha3BaHMEM HeJlerepCKuil
B paspese p. Xoc-Herers npoBogutcs 1o mepBoMy MOsIBJIEHMIO TPUI0OUTOB Biaa Lotagnostus
americanus. FAD aToro Buja ycTaHOB/IeH B c/1oe 47 Ta4Ky 5 OTOHbOPCKOI CBUTHI B 339 M Bbllle
MIOJIOIIBBI CBUTHI ¥ B 7 M BbIllle MOROMIBBI citost 47 (cM. puc. 19, 24, 25). DTa Touka HaXOAUT-
Cs1 B KPOBE/IbHOM YaCTU IPYIIIBL C/I0€B, IPeCTAB/ICHHbIX ApIMJ/UINTAMI aJIeBPUTUCTLIMU JIU-
CTOBAThIMU C MAJIOMOLIHBIMIU JIMH30BUAHBIMU NPOCTOAMU U3BeCTHAKA. COIpPOBOXIAIOLINI
KOMIUIEKC Tpuminobutos BkmodaeT Promegalaspides kinnekullensis Westergard, P. pelturae
Westergard, Parabolinites aff. rectus Pokr., Trilobagnostus sp., Lotagnostus hedini (Troedsson)
(cM. Tabm. 22-23). OpraHudeckye OCTaTK)M MHOTOYMC/IEHHBI 110 BceMy cnoio 47. CocTaB KOM-
IVIEKCOB CJIOS B 1[€JIOM 3HAYMTEIbHO OOHOB/IAETCA. B HeM coOpaHBI YeThIpeX/TydeBble CIIMKY-
71BI Ty6OK, 6€33aMKOBBIe OPaXMONO/bl, KOHOZOHTHI U Tpunobutsl Lotagnostus hedini (Troeds.),
L. americanus (Billings), Trilobagnostus sp., Neoagnostus (Machairagnostus) sp., Promegalaspides
kinnekullensis Westergard, P. pelturae Westergard, Parabolinites aff. rectus Pokr., Skljarella cf.
marinae Petrunina n gp. MoimHoCTb cnosa 47 - 12.7 m.

Lotagnostus americanus coOpaH 13 C/IeAYIOIMX yPOBHEI BbIILIE IO OB OTOHbOPCKOII CBU-
Tbl: 339 M, 349 M, 357 M, 362.2 M, 362.6 M, 366.3 M, 368.3 M, 369 M, 370.3 M, 370.7 M, 374.4 M, 375.3 M,
382 M, 382.15 M, 384 M, 393.35 M, 395 M, 391.7 M, 401.7 M, 421.35 M, 421.4 M (cM. puc. 19, 25).

Haxopku Lotagnostus americanus B 339 M u 349 M Bblllle NOJOUIBbI OTOHbOPCKOM CBUTDI
IpelCcTaB/IeHbl pefKUMM LiedaJoHaMy M NUTUAVAMU. B MaccoBOM KOMMYECTBE 9K3eMILIAPDI
9TOTO BUJIa BCTPEYEHDI HAa YPOBHAX 357 M, 362.2 M, 370.3 M, 375.3 M, 382.15 M, 391.7 M, 421.35 M.
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from the top of the Glyptagnostus reticulatus Zone of the Paibian Stage into the lower part of the
Chekurovkian Stage by crossing the lower boundary of the Agnostotes orientalis - Irvingella Zone.
The FAD of Rhaptagnostus impressus, Neoagnostus (N.) quadratus, Parabolina ex gr. spinulosa
are somewhat below the base of the A. orientalis - Irvingella Zone. The FAD of the early species
I. megalops is 2.8 m below the FAD of A. orientalis. Beginning from the level of 219.6 m A. orien-
talis is associated with the later species Irvingella major.

Stratigraphic ranges of some polymerids useful for interregional correlations serve as a sec-
ondary instrument for establishing the lower boundary of the Chekurovkian Stage. In the Khos-
Nelege section Acrocephalites militans, Eugonocare (Olenaspella) cf. cylindrata appear at the base
of the A. orientalis - Irvingella Zone.

The Paibian-Chekurovkian boundary deposits of this section may be assigned to the conodont
Furnishina — Westergaardodina Zone (Fig. 23). The first representatives of these genera (unidentifi-
able at species level) were found in the trilobite Eugonocare (Pseudeugonocare) borealis Zone. They
are associated with infrequent Phakelodus tenuis and Ph. elongatus. Upward the section conodont
abundance and species diversity increase. A sharp raise of abundance and generic and species di-
versity of condonts is recorded immediately above the upper boundary of the trilobite Agnostotes
orientalis — Irvingella Zone. However they are scarce at the lower boundary of this zone and the
zonal species are absent.

@STOP 4. The first appearance of trilobites Lotagnostus americanus in the Khos-
Nelege section

The lower boundary of the Cambrian upper stage proposedly named Nelegerian is de-
fined by the first appearance of trilobites Lotagnostus americanus. The FAD of this species is in
Bed 47 of Member V, 339 m above the Ogon'or Formation base and 7 m above the Bed 47 base
(Fig. 19, 24, 25). This level is confined to the top of strata of foliated silty argillites with thin
lenticular limestone interbeds. An associated trilobite assemblage includes Promegalaspides kin-
nekullensis Westergard, P. pelturae Westergard, Parabolinites aff. rectus Pokr., Trilobagnostus sp.,
Lotagnostus hedini (Troedsson) (Plates 22, 23). Fossils occur in abundance throughout Bed 47.
Their assemblages are generally renewed. There are quadriradiate spicules, inarticulate brachio-
pods, condonts, and trilobites Lotagnostus hedini (Troeds.), L americanus (Billings), Trilobagnostus
sp., Neoagnostus (Machairagnostus) sp., Promegalaspides kinnekullensis Westergard, P. pelturae
Westergard, Parabolinites aff. rectus Pokr., Skljarella ct. marinae Petrunina, etc. Thickness of Bed
47 is 12.7 m.

Lotagnostus americanus was collected from the following levels above the Ogon’or base:
339m, 349 m, 357 m, 362.2 m, 362.6 m, 366.3 m, 368.3 m, 369 m, 370.3 m, 370.7 m, 374.4 m, 375.3 m,
382 m, 382.15 m, 384 m, 393.35 m, 395 m, 391.7 m, 401.7 m, 421.35 m, 421.4 m (Figs. 19, 25).

This species is represented by rare cephalons and pygidia at the levels of 339 m u 349 m
above the formation base. Its mass abundance is recorded at the levels of 357 m, 362.2 m, 370.3 m,
375.3 m, 382.15 m, 391.7 m, 421.35 m.
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doToTabINIIBI
C ICKOTIaeMbIMY OTOHbOPCKOM CBUTBI
pek Xoc-Hemners u Henerep

Bce ax3eMIUIApBl TPUIOOGUTOB 1 KOHOZOHTOB XpaHATCS B CHOMPCKOM HAyIHO-MCCIEHOBATENbCKOM
UHCTUTYTE Teonoruu, reopusukn u muHepanpHoro coipbs (HoBocubupck, Poccust) 3a nckimoodeHnem
Glyptagnostus stolidotus Opik (ta6n. 3, ¢ur. 1, 7), Agnostotes orientalis (Kobayashi) (ta6m. 5, ¢ur. 1)
u Irvingella megalops (Kobayashi) (tabmn. 5, ¢ur. 7), KoTopble XpaHsTCsI BO BcepoccmitckoM HaydHO-
uccIefoBaTe/IbckoM reonormdeckoM uHcturyTe (CaHkr-Iletep6ypr, Poccus). Kommexumsa 6paxuomnon
Ne 4510 xpanurtcs B [laneonronormdeckom nacTUTyTe MM. A.A. bopucsaka PAH (Mocksa, Poccus).

Plates
with fossils from the ogon’or formation,
Khos-Nelege and Neleger Rivers

All trilobite and conodont specimens are deposited in the Siberian Research Institute of Geology,
Geophysics and Mineral Resources (Novosibirsk, Russia) with exception of Glyptagnostus stolidotus Opik
(pL. 3, figs. 1, 7), Agnostotes orientalis (Kobayashi) (pl. 5, fig. 1) u Irvingella megalops (Kobayashi) (pl. 5,
fig. 7), deposited in the Karpinsky Russian Geological Research Institute (St. Petersburg, Russia). Brachiopod
collection no. 4510 is deposited in the Borissiak Paleontological Institute of the Russian Academy of Sciences
(Moscow, Russia).



O6bsacHenne K Tabnuie 13
Tpunobutst 3oub! Lejopyge laevigata (BepxHsaA yacTb), p. Xoc-Hernera

®ur. 1, 5. Lejopyge armata (Linnarsson); x 5, cjioit 8.
®ur. 2. Lejopyge laevigata (Dalman); x 8, croii 8.

®ur. 3. Oidalagnostus trispinifer Westergard; x 5, cimoit 9.
®ur. 4. Siligirites calvus Pokrovskaya; x 3, cmoit 9.

Tpunobutst 30us1 Proagnostus bulbus, p. Xoc-Hemera
®ur. 6, 7. Lejopyge laevigata (Dalman); x 5, cmoir 13.
®ur. 8. Proagnostus bulbus Butts; x 5, coii 9.
®ur. 9. Ammagnostus (A.) aff. bassa (Opik); x 5, croit 11.
®ur. 10. Hypagnostus brevifrons (Angelin); x 5, coit 11.
®ur. 11, 15. Oidalagnostus trispinifer Westergard; x 5, coii 9.
®ur. 12, 16. Ammagnostus (A.) cf. wangcunensis Peng et Robison; x10, croit 14.
®ur. 13. Goniagnostus nathorsti (Bregger); x 5, cioi 9.
®ur. 14. Acrocephalites stenometopus (Angelin); x 3, coi 9.
®ur. 17. Peronopsis cf. insignis (Wallerius); x 10, cyoii 9.
®ur. 18. Clavagnostus repandus (Westergard in Holm et Westergard); x 10, croit 9.
®ur. 19. Buttsia pinga Lazarenko; x 5, cyoit 9.
®ur. 20. Proceratopyge nathorsti Westergard; x 5, croit 14.

Explanation of Plate 13
Trilobites of the Lejopyge laevigata Zone (upper part), Khos-Nelege River

Figs. 1, 5. Lejopyge armata (Linnarsson); x5, Bed 8.
Fig. 2. Lejopyge laevigata (Dalman); x 8, Bed 8.

Fig. 3. Oidalagnostus trispinifer Westergard; x 5, Bed 9.
Fig. 4. Siligirites calvus Pokrovskaya; x 3, Bed 9.

Trilobites of the Proagnostus bulbus Zone, Khos-Nelege River
Figs. 6, 7. Lejopyge laevigata (Dalman); x 5, Bed 13.
Fig. 8. Proagnostus bulbus Butts; x 5, Bed 9.
Fig. 9. Ammagnostus (A.) aff. bassa (Opik); x 5, Bed 11.
Fig. 10. Hypagnostus brevifrons (Angelin); x 5, Bed 11.
Figs. 11, 15. Oidalagnostus trispinifer Westergard; x 5, Bed 9.
Figs. 12, 16. Ammagnostus (A.) cf. wangcunensis Peng et Robison; x 10, Bed 14.
Fig. 13. Goniagnostus nathorsti (Bregger); x 5, Bed 9.
Fig. 14. Acrocephalites stenometopus (Angelin); x 3, Bed 9.
Fig. 17. Peronopsis ct. insignis (Wallerius); x 10, Bed 9.
Fig. 18. Clavagnostus repandus (Westergard in Holm et Westergéard); x 10, Bed 9.
Fig. 19. Buttsia pinga Lazarenko; x 5, Bed 9.
Fig. 20. Proceratopyge nathorsti Westergard; x 5, Bed 14.
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O6mbsacHenne K Tabnuie 14
Tpunoburs! 3oubl Clavagnostus spinosus, p. Xoc-Herneras

®ur. 1, 2. Proagnostus bulbus Butts; x 10, cioit 14.

®ur. 3. Aspidagnostus laevis Palmer; x 10, croii 15.

®ur. 4, 8. Kormagnostus minutus (Schrank); x 10, cioit 14.

®ur. 5. Ammagnostus cf. wangcunensis Peng et Robison; x 10, croit 15.
®dur. 6,10. Toxotis venustus Lazarenko; x 10, con 14.

®ur. 7. Paradamesella aff. nobilis Lu et Lin; x 5, ciion 14.

®ur. 9. Acmarhachis typicalis Resser; x 10, croit 14.

®ur. 11, 12. Clavagnostus spinosus Resser; coit 14: 11 — x 5; 12 - x 10.
®ur. 13, 16. Palaeadotes florens (Lazarenko); x 3, cion 15.

®ur. 14. Onchonotellus tchekurensis Lazarenko; x 4, cion 16.

®ur. 15. Innitagnostus innitens (Kobayashi); x 10, coit 14.

®ur. 17. Nahannagnostus nganasanicus (Rosova); x 10, coit 14.

®ur. 18. Acrocephalites stenometopus agnostorum Westergard; x 3, cioit 14.
®ur. 19. Innitagnostus angustus Pokrovskaya et Pegel; x 10, cioit 14.
®ur. 20. Sakhaspidella tuorica Lazarenko; x 15, crmoit 14.

®ur. 21. Oedorhachis typicalis Resser; x 5, cioit 14.

®ur. 22. Schmalenseeia spinulosa Lazarenko; x 10, coit 14.

®ur. 23, 26. Proceratopyge nathorsti Westergard: 23 — x 4, ciont 15; 26 — x 5, cront 14.
®ur. 24. Ammagnostus psammius Opik; x 10, coit 14.

®ur. 25. Buttsia pinga Lazarenko; x 5, cnoit 14.

®ur. 27, 28. Aplotaspis ?curta (Lazarenko); x 10, coit 14.

Explanation of plate 14

Trilobites of the Clavagnostus spinosus Zone, Khos-Nelege River

Figs. 1, 2. Proagnostus bulbus Butts; x 10, Bed 14.

Fig. 3. Aspidagnostus laevis Palmer; x 10, Bed 15.

Figs. 4, 8. Kormagnostus minutus (Schrank); x 10, Bed 14.

Fig. 5. Ammagnostus cf. wangcunensis Peng et Robison, x 10, Bed 15.
Figs. 6, 10. Toxotis venustus Lazarenko; x 10, Bed 14.

Fig. 7. Paradamesella aff. nobilis Lu et Lin; x 5, Bed 14.

Fig. 9. Acmarhachis typicalis Resser; x 10, Bed 14.

Figs. 11, 12. Clavagnostus spinosus Resser; Bed 14: 11 - x 5; 12 - x 10.
Figs. 13, 16. Palaeadotes florens (Lazarenko); x 3, Bed 15.

Fig. 14. Onchonotellus tchekurensis Lazarenko; x 4, Bed 16.

Fig. 15. Innitagnostus innitens (Kobayashi); x 10, Bed 14.

Fig. 17. Nahannagnostus nganasanicus (Rosova); x 10, Bed 14.

Fig. 18. Acrocephalites stenometopus agnostorum Westergard; x 3, Bed 14.
Fig. 19. Innitagnostus angustus Pokrovskaya et Pegel; x 10, Bed 14.
Fig. 20. Sakhaspidella tuorica Lazarenko; x 15, Bed 14.

Fig. 21. Oedorhachis typicalis Resser; x 5, Bed 14.

Fig. 22. Schmalenseeia spinulosa Lazarenko; x 10, Bed 14.

Figs. 23, 26. Proceratopyge nathorsti Westergard: 23 - x 4, Bed 15; 26 — x 5, Bed 14.
Fig. 24. Ammagnostus psammius Opik; x 10, Bed 14.

Fig. 25. Buttsia pinga Lazarenko; x 5, Bed 14.

Figs. 27, 28. Aplotaspis 2curta (Lazarenko); x 10, Bed 14.
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O6bsacHenne K Tabnuie 15
Tpunobutrst 3ounl Glyptagnostus stolidotus, p. Xoc-Heners

®ur. 1, 7. Glyptagnostus stolidotus Opik; x 5, cinon 16.

®ur. 2. Aspidagnostus laevis Palmer; x 10, coit 16.

®ur. 3. Paradamesella binodosa (Egorova); x 3, cioit 16.

®ur. 4. Clavagnostus spinosus Resser; x 10, cyoii 16.

®ur. 5, 5a, 6, 6a. Pseudagnostus prolongus (Hall et Whitfield); x 5, coit 16.

Tpunoburtst 3oubl Glyptagnostus reticulatus, p. Xoc-Hernera
®ur. 8. Glyptagnostus reticulatus (Angelin); x 5, coit 19.
®ur. 9. Eugonocare (Olenaspella) ex gr. evansi (Kobayashi); x 4, cnoit 17.
®ur. 10, 11. Aspidagnostus lunulosus (Krys'kov in Borovikov and Krys’kov); x 10, coit 17.
®ur. 12, 13. Aspidagnostus rugosus Palmer; x 10, coit 19.
®ur. 14, 15. Pseudagnostus idalis Opik; x 5, croit 22.

Explanation of Plate 15
Trilobites of the Glyptagnostus stolidotus Zone, Khos-Nelege River

Figs. 1, 7. Glyptagnostus stolidotus Opik; x 5, Bed 16.

Fig. 2. Aspidagnostus laevis Palmer; x 10, Bed 16.

Fig. 3. Paradamesella binodosa (Egorova); x 3, Bed 16.

Fig. 4. Clavagnostus spinosus Resser; x 10, Bed 16.

Figs. 5, 5a, 6, 6a. Pseudagnostus prolongus (Hall et Whitfield); x 5, Bed 16.

Trilobites of the Glyptagnostus reticulates Zone, Khos-Nelege River
Fig. 8. Glyptagnostus reticulatus (Angelin); x 5, Bed 19.
Fig. 9. Eugonocare (Olenaspella) ex gr. evansi (Kobayashi); x 4, Bed 17.
Figs. 10, 11. Aspidagnostus lunulosus (Krys’kov in Borovikov and Krys'kov); x 10, Bed 17.
Figs. 12, 13. Aspidagnostus rugosus Palmer; x 10, Bed 19.
Figs. 14, 15. Pseudagnostus idalis Opik; x 5, Bed 22.
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O6pbsacHenne K Tabnuie 16
Tpunoburst 3ous1 Eugonocare (Pseudeugonocare) borealis, p. Xoc-Herera

®ur. 1. Onchonotellus abnormis Ivshin; x 4, ciion 27.

®ur. 2. Acrocephalaspis orientalis Lazarenko; x 5, coit 27.

®ur. 3, 4. Erixaniun sentum Opik; X 5, ciion 26.

dur. 5, 6, 11, 12. Pseudagnostus ex gr. rotundatus Lermontova; x 5: 5, 6 — cnon 26; 11, 12 -
cion 27.

®ur. 7. Lisogoragnostus cf. kalisae Rosova; x 20, cioit 32.

®ur. 8. Pseudagnostus idalis C)pik; x 5, cioit 24.

®ur. 9, 10, 15. Eugonocare (Pseudeugonocare) borealis (Lermontova); cioit 27: 9 — x 4; 10 - x 4;
15-x5.

®ur. 13. Peratagnostus orientalis (Lazarenko); x 10, cioit 27.

®ur. 14. Eugonocare (Olenaspella) cf. cylindrata Peng; x 10, croit 32.

Tpuno6bursl 30Hb Agnostotes orientalis — Irvingella, p. Xoc-Herera
®ur. 16, 20. Neoagnostus quadratiformis Ergaliev; x 10, coit 33.
®ur. 17, 21, 22. Neoagnostus quadratus (Lazarenko); x 5, cioit 33.
®wur. 18, 19. Acrocephalites militans Lermontova; cmoit 32: 18 — x 5; 19 — x 2.
®ur. 23. Yurakia yurakiensis Rosova; x 10, croit 34.

Explanation of Plate 16
Trilobites of the Eugonocare (Pseudeugonocare) borealis Zone, Khos-Nelege River

Fig. 1. Onchonotellus abnormis Ivshin; x 4, Bed 27.

Fig. 2. Acrocephalaspis orientalis Lazarenko; x 5, Bed 27.

Figs. 3, 4. Erixaniun sentum Opik; x 5, Bed 26.

Figs. 5, 6, 11, 12. Pseudagnostus ex gr. rotundatus Lermontova; x 5: 5, 6 — Bed 26; 11, 12 — Bed 27.

Fig. 7. Lisogoragnostus cf. kalisae Rosova; x 20, Bed 32.

Fig. 8. Pseudagnostus idalis Opik; x 5, Bed 24.

Figs. 9, 10, 15. Eugonocare (Pseudeugonocare) borealis (Lermontova); Bed 27: 9 - x 4; 10 - x 4;
15-x5.

Fig. 13. Peratagnostus orientalis (Lazarenko); x 10, Bed 27.

Fig. 14. Eugonocare (Olenaspella) cf. cylindrata Peng; x 10, Bed 32.

Trilobites of the Agnostotes orientalis — Irvingella Zone, Khos-Nelege River
Figs. 16, 20. Neoagnostus quadratiformis Ergaliev; x 10, Bed 33.
Figs. 17, 21, 22. Neoagnostus quadratus (Lazarenko); x 5, Bed 33.
Figs. 18, 19. Acrocephalites militans Lermontova; Bed 32: 18 - x 5; 19 - x 2.
Fig. 23. Yurakia yurakiensis Rosova; x 10, Bed 34.
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O6bsacHenne K Tabnuie 17
Tpunoburst 30ubI Agnostotes orientalis - Irvingella, p. Xoc-Hemera

1, 2, 5, 6. Agnostotes orientalis (Kobayashi): 1 — x 5, cioit 32; 2 - x 10, cmoit 33; 5 - x 10,
cnon 33; 6 — x 5, con 35.

3, 4. Pseudagnostus josepha (Hall); x 10, cnoit 33.

7, 8, 8a. Irvingella megalops (Kobayashi); x 5, cioit 32.

9,10, 11, 12, 12a. Irvingella major Ulrich et Resser: 9 - x 3, cimoit 33; 10 — x 5, cioit 35; 11 - x 5,
ciout 35; 12, 12a — x 5, ciont 33.

13, 16. Parabolinina edita Lazarenko; x 5, citon 35.

14. Onchonotellus abnormis Ivshin; x 5, cmoin 32.

15. Agnostus (Homagnostus ) captiosus Lazarenko; x 10, cioit 35.

17, 21. Tagenarella aff. eniseica Lazarenko: 17 - x 10, cioit 35; 23 - x 5, croit 33.

18. Catuniella? monstruosa Lazarenko; x 4, coit 33.

19, 20. Rhaptagnostus impressus (Lermontova); x 5, cioit 33.

Explanation of Plate 17
Trilobites of the Agnostotes orientalis — Irvingella Zone, Khos-Nelege River

1, 2, 5, 6. Agnostotes orientalis (Kobayashi): 1 — x 5, Bed 32; 2 - x 10, Bed 33; 5 — x 10, Bed 33;
6 — x 5, Bed 35.

3, 4. Pseudagnostus josepha (Hall); x 10, Bed 33.

7, 8, 8a. Irvingella megalops (Kobayashi); x 5, Bed 32.

9, 10, 11, 12, 12a. Irvingella major Ulrich et Resser: 9 - x 3, Bed 33; 10 - x 5, Bed 35; 11 - x 5,
Bed 35; 12, 12a — x 5, Bed 33.

13, 16. Parabolinina edita Lazarenko; x 5, Bed 35.

Fig. 14. Onchonotellus abnormis Ivshin; x 5, Bed 32.
Fig. 15. Agnostus (Homagnostus) captiosus Lazarenko; x 10, Bed 35.

Figs.

17, 21. Tagenarella aff. eniseica Lazarenko: 17 — x 10, Bed 35; 23 - x 5, Bed 33.

Fig. 18. Catuniella? monstruosa Lazarenko; x 4, Bed 33.

Figs.
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O6bsacHenne K Tabnuie 18
Tpunoburst 3oust Maladioidella abdita, p. Xoc-Herera

1, 2, 4. Maladioidella abdita (Salter): 1 — x 2, cimoit 35; 2 — x 5, cioit 35; 4 — X 4, ciioi 36.
3, 3a, 8. Peratagnostus orientalis (Lazarenko); x 10, croi 35.

5-7, 9. Pseudagnostus ex gr. rotundatus Lermontova: 6, 7 - x 5; 5, 9 — x 10, cion 35.
10. Pseudagnostus (Sulcatagnostus) sp.; x 10, coit 38.

11, 14. Rhaptagnostus impressus (Lermontova); x 5, croi 36.

12, 13. Kazelia sp.; x 4, cnoit 36.

15, 16. Eurudagnostus cf. minor Ergaliev; x 10, cioit 36.

17. Acmarhachis typicalis Resser; x 10, croit 36.

18. Lisogoragnostus cf. calisae Rosova; x 20, coit 36.

Explanation of Plate 18
Trilobites of the Maladioidella abdita Zone, Khos-Nelege River

1, 2, 4. Maladioidella abdita (Salter): 1 — x 2, Bed 35; 2 - x 5, Bed 35; 4 — x 4, Bed 36.
3, 3a 8. Peratagnostus orientalis (Lazarenko); x 10, Bed 35.
5-7, 9. Pseudagnostus ex gr. rotundatus Lermontova: 6, 7 - x 5; 5, 9 — x 10, Bed 35.

Fig. 10. Pseudagnostus (Sulcatagnostus) sp.; x 10, Bed 38.

Figs.
Figs.
Figs.

11, 14. Rhaptagnostus impressus (Lermontova); x 5, Bed 36.
12, 13. Kazelia sp.; x 4, Bed 36.
15, 16. Eurudagnostus cf. minor Ergaliev; x 10, Bed 36.

Fig. 17. Acmarhachis typicalis Resser; x 10, Bed 36.
Fig. 18. Lisogoragnostus cf. calisae Rosova; x 20, Bed 36.
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O6bsacHenne K Tabnuie 19
Tpunoburst 3oust Maladioidella abdita, p. Xoc-Herera

®ur. 1, 2. Acrocephalites militans Lermontova; x 10, croit 35.
®ur. 3. Monosulcatina? sp.; x 5, coit 38.

®ur. 4, 5. Protopeltura holtedahli Henningsmoen; x 10, croi 35.
®ur. 6. Protopeltura aff. broeggeri (Holtedahl); x 10, coit 35.
®ur. 7. Proceratopyge fragilis (Troedsson); x 4, cioi 36.

®wur. 8. Amorphella modesta Rosova; x 5, cioit 36.

Explanation of Plate 19
Trilobites of the Maladioidella abdita Zone, Khos-Nelege River

Figs. 1, 2. Acrocephalites militans Lermontova; x 10, Bed 35.
Fig. 3. Monosulcatina? sp.; x 5, Bed 38.

Figs. 4, 5. Protopeltura holtedahli Henningsmoen; x 10, Bed 35.
Fig. 6. Protopeltura aff. broeggeri (Holtedahl); x 10, Bed 35.
Fig. 7. Proceratopyge fragilis (Troedsson); x 4, Bed 36.

Fig. 8. Amorphella modesta Rosova; x 5, Bed 36.
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O6bsacHenne kK Tabnuie 20
Tpunoburst 3ousl Plicatolina perlata, p. Xoc-Heners

®ur. 1, 5. Pseudagnostus communis Hall et Whitfield; x 5: 1 - croit 42, 5 — croit 41.

®ur. 2, 3. Pseudagnostus (Sulcatagnostus) sp.; x 10, coit 40.

®ur. 4, 9. Rhaptagnostus impressus (Lermontova); x 10, coit 39.

@ur. 6. Lisogoragnostus sp.; x 5, cioi 39.

®ur. 7, 8. Eurudagnostus cf. brevispinus (Lermontova); x 10, croit 42.

®ur. 10. Eurudagnostus sp.; x 10, coit 44.

®ur. 11. Kujandaspis sp.; x 5, coit 41.

®ur. 12, 14. Neoagnostus (Machairagnostus) sp.; x 10, croit 41.

®ur. 13, 16, 18. Aplotaspis caelata (Lazarenko): 13 - x 2, cimoit 43; 16 - x 5, croit 40; 18 - x 4,
cnou 40.

®ur. 15. Parabolina cf. angusta Pokrovskaya; x 10, coit 42.

@wur. 17. Protopeltura sp.; x 5, coit 39.

®ur. 19, 20. Plicatolina perlata Lazarenko: 19 - x 10, cioit 42; 20 - x 3, croit 40.

®ur. 21. Eurycarina lata Lazarenko et Pegel; x 10, coit 44. , x 10, cioit 44.

Explanation of Plate 20
Trilobites of the Plicatolina perlata Zone, Khos-Nelege River

Figs. 1, 5. Pseudagnostus communis Hall et Whitfield; x 5: 1 - Bed 42, 5 - Bed 41.
Figs. 2, 3. Pseudagnostus (Sulcatagnostus) sp.; x 10, Bed 40.

Figs. 4, 9. Rhaptagnostus impressus (Lermontova); x 10, Bed 39.

Fig. 6. Lisogoragnostus sp.; x 5, Bed 39.

Figs. 7, 8. Eurudagnostus cf. brevispinus (Lermontova); x 10, Bed 42.

Fig. 10. Eurudagnostus sp.; x 10, Bed 44.

Fig. 11. Kujandaspis sp.; x 5, Bed 41.

Figs. 12, 14. Neoagnostus (Machairagnostus) sp.; x 10, Bed 41.

Figs. 13, 16, 18. Aplotaspis caelata (Lazarenko): 13 — x 2, Bed 43; 16 - x 5, Bed 40; 18 - x 4, Bed 40.
Fig. 15. Parabolina cf. angusta Pokrovskaya; x 10, Bed 42.

Fig. 17. Protopeltura sp.; x 5, Bed 39.

Figs. 19, 20. Plicatolina perlata Lazarenko: 19 - x 10, Bed 42; 20 - x 3, Bed 40.
Fig. 21. Eurycarina lata Lazarenko et Pegel; x 10, Bed 44.
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O6mbsacHenne kK Tabnuie 21
Tpunobutst 3ousl Parabolinites rectus, p. Xoc-Hereras

1, 5. Lotagnostus hedini (Troedsson); x 5, cioit 47.

2, 6. Trilobagnostus sp.; x 5, croit 47.

3, 4. Lotagnostus? sp.: 3 — x 14.5; 4 - x 14, cnoit 45.

7, 8. Pseudagnostus sp.; X 5, cnoit 47.

9, 10. Neoagnostus (N.) sabulosus Peng; x 10, croit 46.
11. Parabolinites aff. rectus Pokrovskaya; x 10, croi 47.
12. Neoagnostus (Machairagnostus) sp.; x 10, cyoit 47.
13. Plicatolina yakutica Pokrovskaya; x 3, croi 45.

14, 18. Cyclognathina sp.; cioit 46: 14 — x 5, 18 - x 10.
15, 19. Parabolinites rectus Pokrovskaya; x 10, coit 45.
16. Kujandaspis sp.; x 10, croit 46.

17. Eurycarina sp.; x 10, coi 46.

Explanation of Plate 21
Trilobites of the Parabolinites rectus Zone, Khos-Nelege River

1, 5. Lotagnostus hedini (Troedsson); x 5, Bed 47.

2, 6. Trilobagnostus sp.; x 5, Bed 47.

3, 4. Lotagnostus? sp.: 3 — x 14.5; 4 - x 14, Bed 45.

7, 8. Pseudagnostus sp.; x 5, Bed 47.

9, 10. Neoagnostus (N.) sabulosus Peng; x 10, Bed 46.

Fig. 11. Parabolinites aff. rectus Pokrovskaya; x 10, Bed 47.
Fig. 12. Neoagnostus (Machairagnostus) sp.; x 10, Bed 47.
Fig. 13. Plicatolina yakutica Pokrovskaya; x 3, Bed 45.

Figs.
Figs.

14, 18. Cyclognathina sp.; Bed 46: 14 - x 5, 18 - x 10.
15, 19. Parabolinites rectus Pokrovskaya; x 10, Bed 45.

Fig. 16. Kujandaspis sp.; x 10, Bed 46.
Fig. 17. Eurycarina sp.; x 10, Bed 46.
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Ob6bsacHenne K Tabnuie 22
Tpunobutst 3ousl Parabolinites rectus, p. Xoc-Hereras

1, 2. Eurycarina triangula Lazarenko et Pegel; cimoit 45: 1 - x 10; 2 - x 7.
3, 3a. Monosulcatina sp.; x 4, coi1 46.

4, 4a. Westonaspis granulosa Lazarenko; x 10, croit 46.

5, 6, 8. Promegalaspides pelturae Westergard; x 3, cioit 46.

7. Skljarella? sp.; x 10, croit 46.

Tpunobursl 30Hbl Lotagnostus americanus, p. Xoc-Herera
9-12. Promegalaspides kinnekullensis Westergard: 9 — x 3, ciioit 47; 10 - x 4.5, cioit 54; 11 -
X 2, cnoit 54; 12 — x 2, cont 50.
13, 14. Promegalaspides pelturae Westergard; cnoit 50: 13 - x 10, 14 - x 3.
15. Skljarella cf. marinae Petrunina; x 5, coit 49.

Explanation of Plate 22
Trilobites of the Parabolinites rectus Zone, Khos-Nelege River

1, 2. Eurycarina triangula Lazarenko et Pegel; Bed 45: 1 - x 10;2 - x 7.
3, 3a. Monosulcatina sp.; x 4, Bed 46.

4, 4a. Westonaspis granulosa Lazarenko; x 10, Bed 46.

5, 6, 8. Promegalaspides pelturae Westergard; x 3, Bed 46.

Fig. 7. Skljarella? sp.; x 10, Bed 46.

Figs.

Figs.

Trilobites of the Lotagnostus americanus Zone, Khos-Nelege River
9-12. Promegalaspides kinnekullensis Westergard: 9 — x 3, Bed 47; 10 — x 4.5, Bed 54; 11 - x 2,
Bed 54; 12 - x 2, Bed 50.
13, 14. Promegalaspides pelturae Westergard; Bed 50: 13 - x 10, 14 - x 3.

Fig. 15. Skljarella ct. marinae Petrunina; x 5, Bed 49.
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O6bsacHenne K Tabnuie 23
Tpunoburst 3oub! Lotagnostus americanus, p. Xoc-Hernera

®ur. 1, 2, 5, 5a. Lotagnostus americanus (Billings): 1, 2 — x 5, croit 48; 5, 5a — x 4, croit 47.

®ur. 3, 4. Lotagnostus hedini (Troedsson); cimoit 51: 3 — x 8.5; 4 — x 12.

®ur. 6, 7. Pseudagnostus prolongus (Hall et Whitfield); coiz 51: 6 — x 10; 7 - x 9.

®ur. 8. Plicatolina yakutica Pokrovskaya; x 10, cioit 51.

®ur. 9. Acerocare cf. tullbergi Moberg et Moller; x 10, croit 49.

®ur. 10, 11. Trilobagnostus rudis (Salter); cioit 50: 10 — x 12; 11 - x 13.

®ur. 12, 12a. Skljarella? merifica Lazarenko et Pegel; x 5, cioit 53.

®ur. 13. Macropyge (Aksapyge) transita Apollonov et Chugaeva; X 5, JIaTeKCHBIN C/IeIIOK
C OTIevYaTKa IUTULU, CIoi 51.

®ur. 14, 15. Parabolinites levis Lazarenko; cnoit 51: 14 — x 5.5; 15 - x 6.

Explanation of Plate 23
Trilobites of the Lotagnostus americanus Zone, Khos-Nelege River

Figs. 1, 2, 5, 5a. Lotagnostus americanus (Billings): 1, 2 - x 5, Bed 48; 5, 5a — x 4, Bed 47.

Figs. 3, 4. Lotagnostus hedini (Troedsson); Bed 51: 3 - x 8.5; 4 — x 12.

Figs. 6, 7. Pseudagnostus prolongus (Hall et Whitfield); Bed 51: 6 — x 10; 7 — x 9.

Fig. 8. Plicatolina yakutica Pokrovskaya; x 10, Bed 51.

Fig. 9. Acerocare cf. tullbergi Moberg et Moller; x 10, Bed 49.

Figs. 10, 11. Trilobagnostus rudis (Salter); Bed 50: 10 - x 12; 11 — x 13.

Fig. 12, 12a. Skljarella? merifica Lazarenko et Pegel; x 5, Bed 53.

Fig. 13. Macropyge (Aksapyge) transita Apollonov et Chugaeva; x 5, latex cast from the imprint
of pygidium, Bed 51.

Figs. 14, 15. Parabolinites levis Lazarenko; Bed 51: 14 - x 5.5; 15 - x 6.
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O6bsacHenne K Tabnuie 24
KonoponTsl, p. Xoc-Hernera
(macurrabuas nuueika: ¢ur. 4, 5,7, 8, 11, 12, 15 - 100 mxm; dur. 13b - 10 Mxm;
¢ur. 9b, 17 - 30 mxMm; ¢ur. 9a — 300 MxMm)

®ur. 1. Gapparodus bokononi (Landing); 4.5-6 M BbI1lIe TOfOIIBLI C7105 15, BUp c3aiu-cOO0KY, X 40.

®ur. 2, 6. Gapparodus heckeri Abaimova: 2 — 6.7-7.7 M BblIlIe IOROIIBHI ¢/1051 15, Bup c60Ky, x 80;
6 — crnoit 14, Bup c60Ky, X 46.

®ur. 3. Gapparodus bisulcatus (Miiller); 2-3 M Bbi1re mogomBeI crost 11, Bup c6oKy, x 60.

®ur. 4. Furnishina primitiva Miller; cioit 36, Bug c3agu-c6oky, x 140.

®ur. 5. Laiwugnathus sp.; cnoit 36, Bup c3agn, x 294.

®ur. 7. Westergaardodina bohlini Miiller; coit 40, Bug c3anu, x 188.

®ur. 8. Coelocerodontus latus van Wamel; croit 42, Bup c60ky, x 220.

®ur. 9. Westergaardodina amplicava Miiller; coit 41: 9a — Bup c3anu, x 60; 9b — Bup c3apn: 3ybery
U 9acTb BHYTpPEeHHel KaliMbl, X 323.

®ur. 10. Coelocerodontus sp.; cioit 50, B cO0KY, X 46.

®ur. 11. Furnishina quadrata Miiller; cioit 42, Buj; c3apgu-c60ky, x 186.

®ur. 12. Westergaardodina tricuspidata Miiller; cioit 50, Bup c3aju, x 100.

®ur. 13, 15, 16. Phakelodus tenuis (Miiller); croit 42: 13a — Bup c60Ky, x 73, 13b — BepxHMit KoHeIr
KOHOJIOHTA, X 1280; 15 — monyanmnapart, X 50; 16 — monyanmnapar, x 44.

®ur. 14. Problematoconites perforatus Miiller; cnoit 54, Bup c6oky, x 50.

®ur. 17. Prooneotodus rotundatus (Druce et Jones); croit 42, Bup c60ky, x 170.

Explanation of Plate 24
Conodonts, Khos-Nelege River
(scale bar: figs.4, 5,7, 8, 11, 12, 15 - 100 mkm; fig. 13b — 10 mkm; figs. 9b, 17 -30 mkm;
fig. 9a - 300 mkm)

Fig. 1. Gapparodus bokononi (Landing); 4.5-6 m above the base of Bed 15, postero-lateral view, x 40.

Figs. 2, 6. Gapparodus heckeri Abaimova: 2 - 6.7-7.7 m above the base of Bed 15, lateral view, x 80;
6 - Bed 14, lateral view, x 46.

Fig. 3. Gapparodus bisulcatus (Miiller); 2-3 m above the base of Bed 11, lateral view, x 60.

Fig. 4. Furnishina primitiva Miller; Bed 36, postero-lateral view, x 140.

Fig. 5. Laiwugnathus sp.; Bed 36, posterior view, x 294.

Fig. 7. Westergaardodina bohlini Miiller; Bed 40, posterior view, x 188.

Fig. 8. Coelocerodontus latus van Wamel; Bed 42, lateral view, x 220.

Fig. 9. Westergaardodina amplicava Miiller; Bed 41: 9a — posterior view, x 60; 9b — posterior view:
denticle and a fragment of inner rim, x 323.

Fig. 10. Coelocerodontus sp.; Bed 50, lateral view, x 46.

Fig. 11. Furnishina quadrata Miiller; Bed 42, postero-lateral view, x 186.

Fig. 12. Westergaardodina tricuspidata Miller; Bed 50, posterior view, x 100.

Figs. 13, 15, 16. Phakelodus tenuis (Miiller); Bed 42: 13a - lateral view, x 73, 13b - upper edge of the
element, x 1280; 15 — semiapparatus, x 50; 16 — semiapparatus, x 44.

Fig. 14. Problematoconites perforatus Miiller; Bed 54, lateral view, x 50.

Fig. 17. Prooneotodus rotundatus (Druce et Jones); Bed 42, lateral view, x 170.
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O6bsacHenne K Tabnuie 25
KonoponTsl, p. Xoc-Hernera
(Macimitabuas nuHelKa: ¢ur. 1 — 300 Mxym; dur. 2a, 3, 4, 8, 9 - 100 mxm; dur. 2b - 10 Mxm)

®ur. 1. Coelocerodontus bicostatus van Wamel; coit 45, pparmeHT annapara, Buj c6oky, x 170.

®ur. 2. Phakelodus tenuis (Miiller); croit 45: 2a — Buj, cO0Ky, nmonyamnmnapar, X 160, 2b - BepxHsis
4acTh Mojyanmnapoara, X 500.

®ur. 3. Problematoconites perforatus Miiller; 0.2 M Huxe kposyu cnos 50, Bug c6oky, x 110.

®ur. 4, 6, 7, 12. Prooneotodus rotundatus (Druce et Jones): 4 — cmoit 51, Bup c6oky, x 140; 6 —
cion 41, Bun c601<y, x 40; 7 — 2-3 M HIMKe KPOBIU C10sA 54, BUJ c60Ky—CHI/I3y, x 170;
12 - cnoit 50, Bug c60ky, x 70.

®ur. 5. Prooneotodus sp.; croit 51, Bup c6oky, x 140.

®ur. 8. Prosagittodontus dunderbergiae (Miiller); cioit 42, Buj c3apmu, x 36.

®ur. 9. Furnishina sp.; oBennapHas ¢popma, coii 51, Bup c6oky, x 120.

®ur. 10, 11. Coelocerodontus bicostatus van Wamel: 10 — croit 50, Buj c60Ky, x 72; 11 — cjoit 54,
1-2 M HMD>Ke KPOB/Y, BUZ COOKY, X 63.

®ur. 13. Westergaardodina cf. procera Miiller et Hinz; pparmenrt, coit 51: 13a — Bug c3apn, x 80;
13b - 3y6en u BHyTpeHHsAS KaliMa, B c3ay, X 300.

®ur. 14. Coelocerodontus latus van Wamel; cioit 51, Bup c60ky, x 90.

®ur. 15. Furnishina furnishi Miiller; cioit 51, Bup c3agu-c6oky-cunsy, x 70.

Explanation of Plate 25
Conodonts, Khos-Nelege River
(scale bar: fig. 1 - 300 mkm; figs. 2a, 3, 4, 8, 9 - 100 mkm; fig. 2b — 10 mkm)

Fig. 1. Coelocerodontus bicostatus van Wamel; Bed 45, fragment of apparatus, lateral view, x 170.

Fig. 2. Phakelodus tenuis (Miiller); Bed 45: 2a - lateral view, semiapparatus, x 160, 2b — upper part
of the semiapparatus, x 500.

Fig. 3. Problematoconites perforatus Miiller; 0.2 m below the top of Bed 50, lateral view, x 110.

Figs. 4, 6, 7, 12. Prooneotodus rotundatus (Druce et Jones): 4 — Bed 51, lateral view, x 140; 6 -
Bed 41, lateral view, x 40; 7 — 2-3 m below the top of Bed 54, oblique view from below,
x 170; 12 - Bed 50, lateral view, x 70.

Fig. 5. Prooneotodus sp.; Bed 51, lateral view, x 140.

Fig. 8. Prosagittodontus dunderbergiae (Miiller); Bed 42, posterior view, x 36.

Fig. 9. Furnishina sp.; juvenile specimen, Bed 51, lateral view, x 120.

Figs. 10, 11. Coelocerodontus bicostatus van Wamel: 10 - Bed 50, lateral view, x 72; 11 - 1-2 m
below the top of Bed 54, lateral view, x 63.

Fig. 13. Westergaardodina ct. procera Miiller et Hinz; fragment, Bed 51: 13a — posterior view, x 80;
13b - denticle and inner rim, posterior view, x 300.

Fig. 14. Coelocerodontus latus van Wamel; Bed 51, lateral view, x 90.

Fig. 15. Furnishina furnishi Miiller; Bed 51, oblique view from the posterior, x 70.
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O6bsacHenne K Tabnuie 26
KonopouTsr, p. Henerep
(macrrrabHas nuHerika: ¢ur. la — 100 Mxym; ¢ur. 1b — 30 MmM; ¢ur. 1c - 10 MKM)

®ur. 1, 2. Prohirsutodontus sp.: 1 - 4.3 M Hyke kpoBnu cinos 52: la — Bup cboky, x 120; 1b -
pacIoNoXKeHre CKY/IBITYPHBIX 9/IEMEHTOB Ha HApPY>KHOI IHOBEPXHOCTM KOHOJOHTA,
x 350; 1c — Hapy>KHasi TIOBEPXHOCTD ¥ CKY/IBIITY PHBIE 97IEMEHTBI B 60/Iee KPYITHOM IJIaHe,
x 1000; 2 - Bup c60KYy, x 70.

®ur. 3. Westergaardodina bicuspidata Miiller; 0-1.3 M Hu>Xe KpoByu cost 52, BUA c3aau, X 88.

®ur. 4, 6. Westergaardodina wimani Szaniawski, 0-1.3 M HyOKe KpoBu cnos 52: 4 — BUJ, c3agu-
c6oKy, X 75; 6 — Buf c3anu, x 80.

®ur. 5. Westergaardodina amplicava Miiller; o6momox, coit 52, Bup c3ani, X 56.

Explanation of Plate 26
Conodonts, Neleger River
(scale bar: fig. 1a — 100 mkm; fig. 1b - 30 mkm; fig. 1c - 10 mkm)

Figs. 1, 2. Prohirsutodontus sp.: 1 — 4.3 m below the top of Bed 52: 1a - lateral view, x 120; 1b -
external ornamentation of the element, x 350; 1c — external surface with ornamentation,
magnified, x 1000; 2 - lateral view, x 70.

Fig. 3. Westergaardodina bicuspidata Miiller; 0-1.3 m below the top of Bed 52, posterior view,
x 88.

Figs. 4, 6. Westergaardodina wimani Szaniawski; 0-1.3 m below the top of Bed 52: 4 - oblique
posterior view, x 75; 6 — posterior view, x 80.

Fig. 5. Westergaardodina amplicava Miiller; fragment, Bed 52, posterior view, x 56.
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O6bsacHeHue K Tabnuie 27
bpaxmonopnpl, p. Xoc-Heners u p. Henerep
(macmrTabuas nmuHerka: ¢ur. la, 9 - 300 Mxm; ¢ur. 1b, 2, 3,4, 5, 6,7, 8, 10a, 11 - 100 MkM;
¢ur. 10b, 12, 13 - 30 MKM)

®ur. 1-13. Quadrisonia minor Rowell et Henderson: 1 — sx3. 4510/201, cnuHHas CTBOpKa

cHapyxu: la — obmmit Bug, 1b — ¢parmeHT Hapy>XHON CKyIbOTYpbI; 00p. 20-32-1;
2 - 9K3. 4510/202, OpromiHasg cTBOpKa cHapyxu, obp. 20-33-4; 3 - ok3. 4510/203;
OprolliHasi CTBOpKa CHapyXmu, obp. 20-35-1; 4 - k3. 4510/204, OpromrHas CTBOpKa
cHapyxu, 06p. 20-35-1; 5 — 9k3. 4510/205, 6prolHas CTBOpKA U3HYTpH, 00p. 20-35-2; 6 —
9K3. 4510/206, 6pro1Hasi CTBOPKa CHapy k1, 00p. 20-35-4; 7 — 9k3. 4510/207, 3ajHs 4acThb
OPIOIIHOI CTBOPKM U3HYTPH, 00p. 20-35-4; 8 — 9k3. 4510/208, criHHA A1 CTBOPKA CHAPY XM,
06p. 20-35-4; 9 - ok3. 4510/209, cnmHHas CTBOpKa M3HYTpy, o6p. 20-35-4; 10 -
9K3. 4510/210: 10a - cnmHHas CTBOpKa CHapyXu, 10b - nMYMHOYHAs paKoOBUHA,
06p. 20-35-8; 11 - k3. 4510/211, cnmMHHaA CTBOpPKa WM3HYTpy, obp. 20-35-8; 12 -
9K3. 4510/12, 6prolIHas CTBOPKA CHapY>XV MOJIOIOTO 9K3eMIULspa, 06p. 20-45-9; 13 —
9K3. 4510/213, 6pro1IHas CTBOpKa CHapy»xu, oop. 20-45-10.

Explanation of Plate 27
Brachiopods, Khos-Nelege and Neleger Rivers

(scale bar: figs. 1a, 9 - 300 mkm; figs. 1b, 2, 3, 4, 5, 6, 7, 8, 10a, 11 - 100 mkm; figs. 10b, 12, 13 - 30 mkm)

Figs. 1-13. Quadrisonia minor Rowell et Henderson: 1 — specimen no. 4510/201, dorsal valve
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from the exterior: 1a — general view, 1b — fragment of external ornamentation; Sample
20-32-1; 2 - specimen no. 4510/202, ventral valve from the exterior, Sample 20-33-4;
3 - specimen no. 4510/203; ventral valve from the exterior, Sample 20-35-1; 4 -
specimen no. 4510/204, ventral valve from the exterior, Sample 20-35-1; 5 — specimen
no. 4510/205, ventral valve from the interior, Sample 20-35-2; 6 — specimen no. 4510/206,
ventral valve from the exterior, Sample 20-35-4; 7 — specimen no. 4510/207, posterior
part of the dorsal valve from the interior, Sample 20-35-4; 8 — specimen no. 4510/208,
dorsal valve from the exterior, Sample 20-35-4; 9 - specimen no. 4510/209, dorsal valve
usHyTpy, Sample 20-35-4; 10 - specimen no. 4510/210: 10a - dorsal valve from the exterior,
10b - larval shell, Sample 20-35-8; 11 - specimen no. 4510/211, dorsal valve from the
interior, Sample 20-35-8; 12 — specimen no. 4510/12, ventral valve of the juvenile from
the exterior, Sample 20-45-9; 13 — specimen no. 4510/213, ventral valve from the exterior,
Sample 20-45-10.
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O6bsacHenne K Tabnuie 28
bpaxmonopnpl, p. Xoc-Heners u p. Henerep
(macirrabHas nuHelika: ¢ur. 1, 2a — 300 MxM; ¢ur. 3a — 100 MKum; ¢ur. 2b, 3b - 10 mxm)

®ur. 1, 2. Fossuliella? sp.: 1 — ak3. 4510/301, cimHHasA CTBOpKa CHapyxu, obp. 20-32-1; 2 -
9K3.4510/302: 2a — cimHHas1 CTBOPKa CHapy>X1; 2b — siuencTas IoBepXHOCTD IMIMHOYHO
PakoBUHBL, 00p. 20-32-1.

®ur. 3. Zhanatella? sp.; 9x3. 4510/321; 3a — cimHHast CTBOPKa MOJIOZOTO 9K3eMIULApa, 3b — siuencras
[IOBEPXHOCTb B3POC/ION paKOBUHBL, 00p. 20-38-2.

Explanation of Plate 28
Brachiopods, Khos-Nelege and Neleger Rivers
(scale bar: figs. 1, 2a — 300 mkm, fig. 3a — 100 mkm; figs. 2b, 3b - 10 mkm)

Figs. 1, 2. Fossuliella? sp.: 1 — specimen no. 4510/301, dorsal valve from the exterior, Sample
20-32-1; 2 - specimen no. 4510/302: 2a - dorsal valve from the exterior; 2b — cellular
ornamentation for the larval shell, Sample 20-32-1.

Fig. 3. Zhanatella? sp.; specimen no. 4510/321; 3a — dorsal valve of juvenile shell, 3b - cellular
ornamentation for the adult shell, Sample 20-38-2.
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