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RECORD OF DEVELOPМENT OF ТНЕ USSR 
LOWER CAМВRIAN STAGE SUВDIVISION SCALE 

This guide on typ e  sections of Siberian Lower Cambrian 
stages ( the Aldan and Lena Rivers) is already the third one 
after the "Guide • • •  " 1 973 puЬlished for the First Internatio
nal Excursion of the Working Group on Precambrian-Cambrian 
Boundary and "Guide • • •  " 1984 ( Val'kov et al. ,  1 984)puЬlished 
for an excursion of the 27th Int ernational Geological Cong
ress, At pres ent both gUides are а biЬliographical rarity. 
But . a motive to compile а new third guide was that а wast 
new material was obt ained. It does not greatly change а ge
neral conception but makes the sections of the Middle Aldan 
and Lena Rivers Ье more correlative. 

The data ( in volume "Stratigraphy") given in mono graphy 
"Lower Cambrian St age Subdivision" ( Nauka, 1 984, editors A . Yu. 
Rozanov, B.S . Sokolov) are taken as а basis. The data are 
expande d Ьу those of recived lat ely on different groups of 
fauna ( S t epanova, Luchinina, 1 982; Fedorov, 1 9 82,1 984,1 986; 
Val'kov, 1 983,1 987; Vasil'eva, 19_85; Bengtson et al . ,  1 986; 
Кhomentovsky, Karlova, 1 986; Barskov, Zhuravlev, 1988;Debre� 
et al., 1 988; Vasil'eva, Sayut ina, 1 988; Ivant sov, 1 990). 

The first version of а stage subdivision of the Lower 
Cambrian was adopt ed Ьу - ISC ( Int erdepartmental S tratigrapwш 
Commit tee), USSR in 1 959 ( Aldanian and Lenian stages) and after 
that fundamental studies in greater depth were carried out 
what led to а development of 4-stage scheme of Lower Cambrian 
subdivi sion adopt ed Ьу ISC of the USSR in 1 983 ( ТаЬlе 1 ,  2), 
( see also Spizharski et al., 1 9 86). 

А \".ecord of development of notions concerning stage subdivi
sion of Lower Cambrian in Siberia and а proЫem of their 
global correlation has be�n described in detail before( Repina 
e t  al., 1964; Rozanov, 1 9 66,1 973; Ro zanov, Sokolov, 1 9 84) 
and here we gave only а reduced taЬle . It was necessary, as 
volume and nате of stage s of the two upper ones had lately 
undergone some change s, misleading readers, the more so that 
thos� differenc es in interpretation of nomenclature had 
spread even among English-reading spec ialists ( c ompare: Нill, 
1972; Harland et al., 1982; Paul, Smith, 1-984; Hag,Van EysingJ, 
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ТаЫе 2. 
Stage scale of Cambrian lower serie.s adopted Ьу Plenum of the 
USSR Interdepartmental Stratigraphic Committee in Мау 24, 1 982 
(ISC Юecisions • • •  , 1 983) . 
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1987; Cowie1 Bassett , 1989 et aJ.. }. 
Туре sections of SiЪerian Lower Cambrian stages which are 

on show for the particip�ts of the 3d"International Symposium 
on the CamЪrian System present themselves cliff forming , 
rather easily accessiЪle outcrops. The whole section compri
seБ carbonate rocks of different types , as а rule rich of 
fauna and flora remains. Неrе found and desc:r:ibed are typicaJ. 
representatives of main .Lower Cambrian groups :_ archaeocyaths , 
trilo.bi t es ,  bra�hiopods , mollu· sc s ,. hyoli ths , · SSF ( smaJ.l shelly 
fossils), aJ.gae .and etc. ( Lermontova, 1951; Suvorova, 1956, 

1960; Zhuravleva , 1960; Кhomentovsky, Repina, 1965; Repina, 
1966,1969; Rozanov , Missarzhevsky, 1966.; Rozanov et aJ..,1969; 

Zhuravleva, Korshunov, Rozanov, 1969; Sysoev, 1972; Meshkova , 
1974; Luchinina, 1975; Egorova et al. , 1976; Pel'man, 1977; 

Sokolov , Zhuravleva ,  .1963 et aJ.. ) .А di versi ty .of groups of 
fosS'ils reporesented here makes·it possible to find elements 
coщmon for almost aJ.l the regions of the world. It is , рrо
ЬаЫу, due . to а specific paJ.aeogeographic position of the 
Siberian Platform in the Eariy Cambrian and extremely favou
raЫe condi'tions for fauna and flora of that time. There is 
an opinion 'that the Anabar-Sinsk Facies  Region (=TrasitionaJ. 
Zone ) was а centre of origin of :some · group s of Cambrian fau
nas. Increased correйative ability .of Siberian sections is 
determined Ьу their rather detailed palaeomagnetic data 
received Ьу Kirschvink (Kirschvink , Rozanov� 1984). Some . . . -�� isotopic and geoch�mical data are a1so obtained in Lena-Aldan 
sections ( Ivanovskaya, 1980; Nikolaeva, Arkhipenko ,  1981; 

Nazarov et al. , 1983; Magaritz et aJ.. ,  1986).
· 

Several modelsof 
а structure of а palaeobasin occupying. the southern part of 
the Siberian Platform wer� suggested ( Savitsky, Astashkin, 
1979; Zhuravleva, 1979; Zhuravleva et al . , 1983; КhomentovSky , 
Gibsher,  1983; .Astashkin et aJ.., 1984; Nikolaeva et а1.·11986, 

1987 � al .  ) . 
Those sections were visited and repeatedly studied not 

only Ьу а large number of. soviet specialists ,  but scientists 
from other countries. 

The followirig specialists took part in preparation of 
the guide: V. A .Astashkin, A:I.V�rlamov, N. V�Esakova , A.Yu. 
Zhuravlev, L. N.Repina, A.Yu.Rozanov, A. B. Fed:orov , Yu.Ya. 
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Shabanov. А new material kindly given Ьу v. V.Ermak , А. Yu. 
Ivantsov , Yu.L.Pel'man, E.A.Zhegallo , G.T.Ushatinskaya was 
also taken into consideration. L.N.BoldyreVa. translated the 
guide into English. 
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GEOLOGICAL STRUCTURE OF ТН� STRATOTYPE 
REGIC)N FOR ТНЕ U . S�S.R. LOWER CAМВRIAN STAGES 

The. area within the limits of which some stratigraphic 
studies on stage subdivision of the Lower Cambrian have 
being carried out during seyeral- decades occupied the south
�astern part of the Siberian Platform. These investigations 
are mainly focused on Cambrian sections outcropped on the 
Aldan and Lena Rivers (Figs. 112). 

Tectonic conditions of the area are also favourable. Ву 
its structure this.area сап Ье referred to the northern peri
clinal of the Aldan Anteclise complicated Ьу low amplitudinal 
domes covering vast territories. Rocks lie almost horizonta11y 
here , or with an angle of dip , generally measured Ьу minutes , 
but seldom degrees ;  occasionally and locally, even on the 
wings of st:ructures,  angles of dip reach.several degrees. 
There are no large dislocations along the fractures though 
they are rather abundant sometimes ,  especially on the Muchat
ta-Sinyaya rivers area of the· Lena River banks. Some of them 
infilled Ьу basic dykes, others differ Ьу plicate dislocatioiБ, 
sometimes  Ьу crushed rock s. In separate distortions an ampli
tude of8vertical dislocai;ion rea�hes· 20-25 m. 

Cambrian sediments of northern slopes of the Aldan 
Anteclise are overlied with sharp disconformity Ьу terrigene
ous sediment.s of the· Jurassic age. Upper, Middle and partly 
Lower Cambrian sed.iments are considera bly cut in the central 
part of the northern slope in Pre-Jurassic time. ·мiddle 
Cambrian sediments rest on the north-western and north-eas
tern slopes of the Aldan Anteclise , Upper Cambrian - on the 
north-western slope. 

The total thickness qf Lower Cambrian sediments of the 
stratotype area is in average 800-1000 т. Deposits  represented 
Ьу carboпate sediments are very variable in facies respe'ct 
wha·t determines consideraЪle spatial heterogenei ty of the 
area and those difficultie s  which arise under geological and, 
especially, stratigraphic studies • .  Facies  diversity and com
plexity of8Cambrian section structure for the. area in questi
on are mainly dependent on peculiarities of palaeogeographic 

10 



Gt \n n\z 
§31:2j� 
�s[L]c 

Fig.1. Palaeogeography of the Siberian Platform for Early 

Cambrian epoch (according to V.E.Savitsky and V.A.Astashkin). 

1 - Turukhansk - Irkutsk - Olekma Facies Region; 

А - Irkutsk Facies Area (saline basin), В - Olekma Focies 

Area; II - Anabar - Sinsk Facies Region: С - Sinsk � Botoma, 

D - Fomich - Arga-Sala and Е - Khorbusuonka Facies Areas; 
III - Yudoma - Olenek Facies Region: F - Igarka - Norilsk, 
G - Olenek and Н - Yudoma - Мауа Facies Areas. 

1 - deposits of the lagoonal type; 2 � reef deposits; 3 -
domanik deposits of the open sea shelf; 4 - Siberian Plat

form boundary; 5 - reef zone boundary; 6 - type sections 

and their numbers. 
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environments existed in the Cambrian palaeobasin on the 
Siberian Platform. 

· То understand _true peculiari ties and evolution of facies 
composi tion and tlii�?kness of the �ran-sitional zone we �ive 
а short . characteristic of Cambrian section on facies regions. 

The �sk-Irkutsk-Olekma Facies Region includes а 
territory of evap9rite sedimentation, i.e. the central, south
western and western re�ons of the Siberian Platform. Lower . . . .  
Cambrian sediments, wi thin the limi.ts of а vast inner terri-
tory of this region, comprise dolostones, sulphates and 
common salts. Limestones are sparse and have а subordinate 
development. They occur'in the Osa Subhorizon of the Usolka 
For.mati9n and � the lower subfor.mation·of the Litvintsevo . . 
Formation. Trilobite fauna .are sparse and endemic. UnsUffici� 
ently_developed algal.buildups are' rec"rded in different 
parts .of t'he section. 

While approaching the Anabar-S;tnsk Facies Region,salts 
and then sulphates are gradually disappearing but dolomites 
dominate. А width of an outer non-saliniferous zone in the 
section cut Ьу the Lena River is several dozens kilometres. 
At the same· time there is а clear tendency to its widening 
.t-owя.rda· the central re.gions -�f. the Alda,n 'Shield. 

The· eastern bo':Шdary of the.outer non-salin'iferous zone 
pf the Turukhansk-Irkutsk-Olekma Fe.cies E.egion i·s deter.mined 

. . а . 
on the Lena River in Cambrian sectioц Ьу appearance of lime-
stones, algal, algal-archaeocyathan, oolitic-archaeocyathan, 
�olitic and clastic calcareous fabrics which should Ье inclu
ded in the Anabar.:.-sinsk Facies Region. The boundary between 
these two regions was gradually· displaced.towards the North
East of the Siberian Platfor.m during the whole c·ambrian 
(Кhomentovsky, Repina, 1 96 5). At.the beginning,of the Early 
Cambrian it orossed the Lena River, in the Tolba River mouth 
area. 

At the base of"Cambrian section there is the· Yuedey 
. . 

For.matio_n; зtratigraphically above i t the El 'gyan, Tolbachan, 
Olekma and -Chara formations defined in the Lower Cambrian. А 
Cambrian section of _the non-saliniferous zone is topped with 
the Verkholensk For.mation as in the salt�productive part of 
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the Siberian Platform.In а Lower Cambrian вection of an outer 
non-saliniferous zone а wide development of red-coloured 
carbonate and argillaceouв-earbonate rocks is recorded in the 
Yuedey and Tolbachan Formations. 

The thickness of Cambrian sediments in а non-saliniferous 
zone is 1 000-1 500 m. 

Within the Yudoma-Olenek Facies Region, occupying а vast 
territoтy of the eastern part of the Siberian Platform,aCamb
rian вection is represented by·normal marine facies traceд, 
throughout the _whole territory. Тhеу are characterized Ьу 
signifi�ant prevalence of limestones, abundance and low�diver
вi�y of ·а faunal aвsemЫage that includes воmе coвmopolitan 
species of tril.obi tes, brachiopods and other organisms. At 
the ваше time algal Ь.uildups are feebly developed, archaeo
cyaths lack. 

А Cambrian s�ction of the Yudoma-Olenek Facies Region has 
a_clear three-part subdivision. 

Тhе lowe_r half of the Lower Cambrian consists of lime
вtones, argillaceouв limestonas and marlstones with wide 
occurrence of r_ed-.coloured rocks. Тhis is the Pestrotsve:t 
Formation and its analogues. Judging Ьу data on deep boring, 
the average thickness of these . sediments for tlle largest part 
of the region maintains 1 50-200 m. 

А thin· unit (аЬоцt 40-60 m), corresponding to the upper 
half of the Lower. Cambrian and the main part of the .Amgan 
stage of the Middle Cambrian overlies the Pestrotsvet Forma
tion and i ts analogues. It consists ofo dark-grey, Ыасk 
limestone�;�, argillaceous liinestones, argillaceous and sili
ceouв-argillaceous rocks, usually thin-p�allel-bedded, 
uniquely enriched Ьу scattered organic matter .of sapropelic 
origi;n. It comprise� horizons of fire shales as well. This 
peculiar unit iв very similar to rockв of domanik ty pe and 
occurв in а vast territory from the basin of the Мауа and 
Yudoma ri vers to -the Olenek Uplift wi th а thicknesв -close to 
t):le memtioned abov.e • 

. Sediments of higher stratigraphic level belonging to the 
upper partв of Amgan and Mayan stages of the Middle Cambrian 
are repreвented within the limits of the Yudoma-Olenek Facies 

13 





Region Ьу the thick (up to 800-900 m), rather. simple Ъу 

composition, limestones, often argillaceous, with 
subordin.ate development o:f mudstones and sil tstones (on thE! 
eastern slopes of the Aldan Anteclise - the upper par·� of 
the Kychic, Ust ' Botoma :fo:rmations and their stratigraphic 
analogues). 

The total thickness of Cambrian sediments of the Yudoma
Olenek Facies Region is 1 000-1 500 m, thus, it is equal to 
that of the sediments of the same age in outer non-salinife
rous zone of the Turukhansk-Irkutsk-Olekma Facies Region. 
Inspite of the fact that8thickness of the Middle Cambrian in 
both regions is the same,athickness of the Amgan Stage . in the 
Yudoma:...Olenek Facies Reg:ion is consideraЫy lower what is 
compensated Ьу an increase of thickness of the Mayan Stage. 

·тhе Anabar-Sinsk Facies Region separates the Тurukhansk
Irkutsk-Olekma and Yudoma-Olenek regions. It is the most 
complicated geological object. It is within its limits where 
а complete replacement of evaporites with open marine depo
si ts takes place accompanied Ьу а sharp and significant chan
ge of thickness. 

In thoroughly studied transections on the northern slope 
o:f the Aldan Shield, along the Lena and Вotoma Rivere, the 
width of this zone :for the whole excavated here Cambrian sec
tion is about 200 km. In the north-western direction it 
tapers to 1 50 km what is proved out Ьу data on deep boring; 
in the south-east towards the central regions of the Aldan 
Shield the zone has8tendency to widening. 

А distinctive feature of the region in question is а 
significant variability of facies and faunal assemЫages at 
short distances. Widely distributed are algae and archaeo
cyaths forming buildups of different morphology and size 
which are acco�panied Ьу oolitic �d clastic carbonate rocks. 
Other groups of fossils are abundant and diverse. Among 
trilobites predominant are local genera and species with 
elements of fauna of the Pacific palaeobiogeographic region. 

The main regularities of geological structure of the 
transitional zone itself can Ье traced on the geological 
profile along the Lena River compiled on ·�:Ь.е material 
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collected Ьу а group organized Ьу V, E, Savitsky. 
The existence of а wide shallow zone have already been 

recorded within the Anabar-Sinsk Fac ies Region at the very 
beginning of the Tommo tian age . Тhis zone was а facies 
barrier between salt-produc t ive and open marine basins. Algal 
and archaeocyathan-algal bioherms , both sc attered and groupmg 
in separate biohermal beds and massives,  occur in the lower 
part of the Pestrotsvet Formation in the Oymuran village area 
and can Ье traced in the west ern direc t ion. up to the Malykan 
village . They did no t much influenceo�the c omposition of 
deposits containing th�. Westwards , limestones of the Pestro
·tsvet Formation submerge beneath the water l evel and а zone 
of their replacement· with dolostones of the Yuedey Fo�ation 
is not acc essiЫe for studying in natura1 out crops. 

The upper half of the Pestrotsvet Formatio� in the Oymu
ran village area comprises а large biohermal . buildup (the 
Kokoulin or Oymuran Biohermal Massif of Zhuravleva, 1 97 2  а. о . ;  
Astashkin, 1979� However, the Pestrotsvet Formation preserved 
the main peculiari ties of i t s composi t.ion even wesrwards from 
it (fil·st kilometres}, Ip. the Zhurinsky Mys area а thick and 
complex massif is localize d at this level (the Negyurchene 
Taphostromal Massif of Zhuravleva, 1 972 or Biostro� 
mal Massif of Varlamov and Sundukov, 1 979� It is buil t Ьу 
algal and archaeocyathan-algal bioherms. Westwards , rocks, 
typical of the Pestrotsvet Formation are no� recognized in 
the section, Deposits formed during the same int ervaJ. of time 
are represented here Ьу the Nokhoroy Member. The upper part 
of the Nokhoroy Мember occupies the back position re garding 
the organo genous massif. It is charac teriz ed Ьу development 
of grey-:coloured, so c alled "wavy bedded" limestones. dolosto
nes, argillace ous dolostones. In its lower part , except the 
enumerat ed rocks , wid.ely distribut ed are aJ.so algal biohermal 
construc tions wi thou·t distinc t morphology, In places, they 
c ontain archaeo cyathan-algal bioherms as well. Westwqrds , the 
sediments of the Nok�oroy Member are traced somewhat fartherto 
the Мalykan village and then submerge beneath the water level. 
Its thickness averages 35-40 m. 

It shotйd Ье no·ted that b eginning from the ievel of the 
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Nokhoroy Member it is almost impossiЬle to trace any marker 
horizons from the western sections of the transitional zone 
to the eastern ones; 

The next,Churan Member consists of clastic-oolitic carbo
nates which are of predominantly dolomitic, more seldom calca
reous composition. It is characterized Ьу well developed 
structures of cross bedding and abundant pebЬles of oolitic 
rocks·. In t):le vast terrJ. tory from the :Мalykan village to the 
Achchagyy-Yurekh River its thickness maintains 17-20 m.To the 
west from the village inequigranular clastic rocks are prevai
led and their thickness gradually increases to 50 m and in the 
Elovka village area the Churan ·мember is completely replaced 
with dolostones of the Yuedey Formation.In the eastern directi
on from the Achchagyy-Yurekh River the thickness of clastic
oolitic beds sharply increases to 60 m (the Zhurinsky Mys) . 
In the . same area i t passes to а higher hypsometrical level and 
overlies the_arch of the mentioned above Negyurchene Massif 
which limits а distribution.of deposits of the upper part of 
the Pestrotsvet Formation sec'tion to the west, Approaching the 
Кisi-Taas River area the Churan Member is gradually· replaced 
Ьу the Oymuran Massif upper part which is much bigger than its 
lower part. This buildup at the observed level is represented 
Ьу organogenous (algal and archaeocyathan-algal) and hetero
genous clastic carbonates, mainly dolomitic, of psammitic and 
psephitic size, including, in places, lenses of brachiopod 
shells with traces of mechanical distortion. Resulti�ng from 
processes of dolomitization and some other diagenetic change� 
the main part of rocks here transferred to crystalline-grained 
porous dolomites which in many cases preserved their primary 
structural peculiarities. In places, mainly in а biohermal 
facies, the rocks also preserved а primary calcareous compo
sition. 

It is necessary to note that among scientists there are 
different view-points on tracing the Churan Member along the 
Lena River outcrops. The first view-point is· similar to the 
mentioned above (Arkhangel 'skaya et al., 1 960) . Other view
points are such as: the Churan :Мember can Ье regarded as а 
marker horizon only between the Мalykan-Кrestyakh villages 
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(Кhomentovsky, Repina, 1 96 5 )  or:"the Churan Member is traced 
at а great distance (up the Achchagyy-Yurekh River) and 
farther, to the east, but in the Zhurinsky Mys area oolitic 
dolostones occupy а higher stratigraphic position(Zhuravleva, 
Meshkova, Luchinina, 1 969). 

Between the Isit' and . Zhurinsky Mys, above the Churan 
Member, there is а thick and complex unit which is named 
Mukhatta Formation Ьу Savitsky (Rozanov, Sokolov, 1 984) . 
It consists of crystalline-grained1 clastic dolostones which 
preserved cross�bedded,. massive, porous-cavernous, bioherm
like structure, In places, -it comprises limestone interbeds. 
Insufficient investigation of the inner structure of this 
formation does not еnаЫе us to subdivid.e it into facies. 

In eastern sections, in Malykan village, -.. the Tolba 
Ri ver mouth area, at this level there are th_e El 'gyan and 
T_olbachan Formations. They are separated from the 1lnderlying 
Churan Member and Yuedey Formation Ьу а thin but contineous 
horizon of algal li.mestones, calcareous sandstones and dolo
stones (beds КЛ-МН _of Кhomentovsky, ·Repina, 1 96 5  or Marba
day Member of Va1·lamov, ·sundUkov, 1 979 ) .  It :Ls traced to. the 
east, up to the Isit' section, and а bit farther, disappearing 
then at the base of the Mukhatta Formation. 

In the eastern direction the Mukhatta Formation as well 
as the Churan Member, underlying it, passes into the organoge
nous-clastic Oymuran Massif which builds the upper part of 
the section.on the Lena River left and right banks in the 
Oymuran village area, 

Viliile approaching this buildup f� the east the Pere� 
(Transitional) Formation is distinguished in the Lower Camb
rian section above the Pestrotsvet Formation. �д the whole, 
it is а wedge-shaped -body sharply reducing its thickness 
towards the east (about 25 m near Chastyr' village) and in
creasing it to 75 m and more in the western direction 
(Кhomentovsky, Repina, 1 96 5 ) . It is characterized byasharp 
dissi.milarity of different parts of the sequence, Its First 
Member with all its peculiarities resemЬles the Pestrotsvet 
Formation. Second and Third members in marginal eastern 
sections are mainly represented by bedded, often .argillaceous 
limestones and marlstones. They resemЫe the Pestrotsvet 
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Formation Ъу а feature of interbedding and differ from it 
only Ьу weak development of red rocks. But when approaching 
the Ulakhan-Taryng-Oymuran area, in·their western sections , 
both members merge into а single body consisting of algal 
bio stroms and bioherms . The Fourth Member , crowning the sec
tion of the Perekhod Formation, is r epresented Ьу dark
coloured, parallel-bedded limestones which , Ьу their compo
вition �d struc tural peculiarities,  ar e similar to those of 
the Sinsk Formation. In the we stern direction it is complete
ly replaced Ьу dolostone s ,  as well as the Second and Third 
member s  underlying it (Кhomentovsky, Repina, 1 96 5 ;  Кhomentov
sky et al. , 1 972) . In the composition of these dolostones 
organogenous-clastic varieties predominate ,  what makes it 
possiЫe to include the Forth Member in the Oymuran Massif 
assemЫage ( Varlamov , Sundukov, 1 979; Astashkin, 1 979 ) .  

At upper , in comparison with the described ones,  levels 
the eastern boundary of the Oymuran Massif , in the Lena River 
sec tion , becomes vague as,downstream,the banks are outcropped 
at а lesser height . Her e ,  beginning from the outcrop near the 
Ulakhan-Kyyry-Taas River, 

·
the Perekhod Formation is o�erlain 

Ьу the 
_
Sinsk·one . Тhе Sinsk Formation comprises dark-grey, 

mostly Ыack, thin-parallel bedded limestone s ,  with а varying 
amount of argillaceous content , and includes horizons of 
pyroschist s and slumps.  The thickness of ·the Sinsk F6rmation , 
as well as Perekhod one. increases east to west  from 40 to 
75-80 m. It should Ье noted that in а parallel sec tion along 
·the Botoma River, the Oymuran Massif and the Sinsk Formation 
are at the same hypsometric level and divided Ьу а gap about 
1 , 5  km wide. 

Thus , large , rather narrowly lo.calized, buildups appear 
within the limits of the Transitional Zone. These buildups 
are closer to the east ern part of the Transitional Zone and 
began to play а major part in the formation of the Transiti� 
onal Zone profile during an accum�ation of the upper Pest
rotsve t Formation in contradistin�tion to i ts  e.arlier stage . 
Unfortunately, for stratigraphic correlation this part of а 

Lower Cambrian sec tion of the Lena River is especially 
unfavouraЬle• Any contineous marker horizons are absent 
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here because of а sharp variability of facies and thickness of 
deposits.  

Basing upon mentioned above p eculiarities of the section, 
it is possiЫe to define some regularities of facie s  develop
ment within the limits of the Transitional Zone.· It ·follows 
that the Nokhoroy - ·Churan Members and the Mukhatta Formation 
can Ье defined as а group of facies accumulated \vi thin а 

back reef environment.  Organogenous and organogenous�clastic 
buildups lliOiting them from the east could Ье а group of · 
reef facies. It i s  worth noting that at this level , а _lat eral 
transition of . facies was accompanied Ьу significant changes  
in thickness what finally led  to а formation of  а positive con
sedimental struc ture,  Аз а result, а sharp undulation of 
thickne sses of the Perekhod and Sinsk Formations and also the 
Nokhoroy and Churan members takes place, 

А stratigraphica1ly upper parts of the Lena River Lower 
Cambrian section is represented Ьу the Kutorgina, .  Keteme ,  Ti t
ary and Elanskoe ( the lower half ) formations. Their facies 
peculiari ties ar e not yet prcipe·rly studied. As in the east ern 
direction they are �eplac ed Ьу thin domanik sediments simi-
lar to those of the Sinsk Formation which

_
are.a part of the 

Inikan_ Formation. They can Ье regarded as а different in litho
logical sense part of the section of а barrier reef assemЫage 
which. occur either lh front position towards it (�he Kutorgi
na Formation) o·r Ъеlо:Цg to а back reef ( the Keteme , Ti tary 
Formations) or to а reef assemЬlage, ( the Elanskoe Formation) . 

Inspite of different yersions of а correlation for the 
Atdabanian \vestern аг..d eastern sec tions, it is induЫtaЫe 
that the zone of maximum development of 6rganogenous buildups 
is frontal as regards utmost shallow oolitic sediments .  For 
the Bo

.
tшrian stage , if we examine а level of the Sinsk Forma

tion, а zone of development of reef buildups сап Ъе· surely 
distinguished as well , limiting an area of the Sinsk Forma
tion from the wes t .  

Cambrian section o f  the Aldan River has а c ertain 
traits of resemЬlance to the description given above. Here 
the Pest ·rotsvet Formation overlies wi th disconformi ty 
t4e dolostones of the Yudoma Formation characterized 
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Ьу wide development о� oolitic, clastic and algal varieties. 
In one of the best sections, in the Ulakhan-SUlugur,�acies 
similar to those of· the Pestrotsvet Formation appear in 
the upper part of the Yudoma Formation. Due to some �easons 
they can Ье regarded as synchronous to containing them rocks 
of the Yudoma Formation . Although, there is an opinion con
cerning their connection with processes о� palaeokarst deve
lopment which preceded the P�strotsvet Formation sedimenta
tion. 

In i ts western section s  the ·Pestrotsvet Formation com
prises dolostones; in the eastern direction, like on the Lena 
River, limeston es predominate .. Тhе upper part of the section 
is repr.esente d Ьу the Тwnuldur Formation.which contains· ooli
tic, clastic., wavy-laminated dolostones. It occupies  the same 
po si�ion in the section as the formations attributed to а 

back reef facies on the Lena River. 
Theupper part of the Lower Cambrian is represented Ьу the 

Yungele' Formation on the Aldan River. It resemЬles the Tol
bachan one. Open marine facies of domanik type (the upper 
half of the Lower Cambrian-Amgan Stage of the :Мiddle Cambrian) 
are exposed downstream th� Aldan River, even within the 
limits of the Yudoma-Olenek Facies Region. 

DESCRIPTION OF SECTIONS 
The Aldan River sections 
"Dvortsy" (Section 1 )  

The section is on the .left bank of the Aldan River, 4 km 
above the Цyalkhakh Creek mouth. The section was choosen as 
the Tommotian Stage stratotype ( Rozariov,:Мissarzhevsky, 1 966 ) .  
Тhе Yudoma, Pestrotsvet and тUmuldur Formations are out�ro/ed 
from the water level ( Fig. J) . 

Yudoma Formation 
In this area the Yudoma Formation lie_s on the crystalli

ne basement. In the very outcrop lower 5-10 m of the formatian 
are not exposed. 

thickness (m) 
Vnem 1 .  Light-grey, beige , straw-coloured, Ьlueish-
grey, yellowish, medium-parting and Ьlocky dolost0nes. 
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Interbeds of authigene braccias .frequently occur . 4�5 m 
above the water level there is an interbed of cross
laminated oolitic dolo stones , with terrigenous admixture ,  
17-20 m above - an interbed of grey-Ыueish, greenish, 
argillaceous , thin parting to shaly dolostones 

The following microphytolites  are defined in these  
interbeds - Nubecularites abustus Z.Zhur . , Vesicularites 
porrectiш z. Zhur. 
2. White to straw-coloured,  ·sucrosic , medium-part�ng 
and Ыосkу dolostone s ,  frequen tly with mud.--flow structures. 
Interbeds of argillaceous, shaly dolostones and brecciate·d · 

36 

dolostones occur 42 
3 .  Whi te,  light'-grey, beige , seldom .. , .green, sucrosic , 
massive-bedded; medium parting and Ыосkу dolostones 42 

Approximately in the middl.e of the bed the trace 
fossils occur - 'Planoli tes sp. , Cochlichnus sp. 
4.· Dolostone s similar to those of bed 3 5 

At the bot�om ( at the level 1 20 m above the water 
level ) and top ( at the level of about 1 25 m above the 
water level) of the ь,еd ·the stromatoli tes occur - Jurusania 
tumuldurica Кryl. 
5. The lower part of the bed ( about 5-6 m) is repr esented 
Ьу mot tied and banded, light-brown, Ыueish-grey and beige ,  
ob.scurely. bedded and Ыосkу dolostone s .  The upper part of 
the bed - Ьу light-grey or light-beige, medium-
grained, thick parting dolostone s  1 5  
6 .  Light-grey , ·white,  proba91y oolitic , coarse-grained; 
cavernous, Ыосkу dolostone s 4. 5 
7. ·Light-grey0 sucro sic, medium-I_>arting dolostones 2 
8. Alternation of thin-parting to foliated, argillac eous 
and thin banded, medium-parting dolostones.  The last 
interbeds often with terrigeneous admixture. Dolostones 
of predominantly pale green shades.  In the middle part of 
the bed there is 8n interbed. ( О ,  б m) of massive dolostones 9 

At 3-3 , 5  m from the base of the bed the proЫematics 
occur - Lobiochrea? sp. ,  Chancelloria? sp . and cf. 
Hyolithellus sp . ( then, рrоЬаЫу, Nevadatubulus ) .  
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9. Pinkish - ,  beigeish- or greeni sh-grey dolostones with 
а conchoidal breill, , sucrosic , thin- 9r_medium - parting 8 
10. Dolomitic , light- or pinkish-grey , fine -pebЬle (реЬЫе s  
to 3 - 5  sm in size ) ,  mas sive con glomerate s.  Fragrnen t s  are 
we ll rolle d ,  cemen t iS dO lomitic 0 . 5 
1 1 .  Ligh t-coloure d,  beige ish and greenish, plane �aralle l 
laminate d, thin parting to shaly dolostones . Separate in ter
be ds en:ticheQ. _ by argillace ou� mate rial 
1 2 . Light- grey , oolitic , oЫique-be dded,  thick-parting 
dolostone s 1 . 3  
1 3 .  L igh t-grey , sucrosic , thin-bedde d ,  medium-parting 
dolostone s 1 . 6  

€ 1 tom8un 1 4 . Ligh t-grey , oolitic, cross-laminated ,  
cavernous , Ыосkу dolostones .  2 m below the be d top there 
is an in te rbed ( О . б · m) of ligh t-grey algal lime stone s 5 

0 . 2 5�0 . 5  m below the bed top,the hyoliths occur - Тur
cutheca crassecochlia(Sys.),Conotheca sp.,Spinulitheca billing
�(Sys.),Laratheca nапа Мi�s.,Exilitheca � Sys•;the molluscs

Barskovia hemisymme trica Gol . , Beme11a c ostata Fedorov, 
Aldane lla rozanovi Miss.;  the skiйe tal proЫematic s (SSF) -
Hyolithe llus tenuis M:i, ss. , И· t schщ:kunensis Valk. _, Torellella 
� Miss. , 2; . lentiformis ( Sys . ) ,  Coleolus trigonu s  ( Sy s . ) ,  ' 
Sachites prob o scideus Me sh. ·,, Halkieria sacciform is (Mesh. ) ,  · 
Chancelloria marrocana Sdzuy ,  Allonnia tripodophora Dore e t  
Re id, Stellaria lenaica (Zhur� e t  Korde ) ,  щ. aldanica ( Zhur. 
et Korde ) and non-define d fragments of archaeocyaths . 

Throughout the ·whole be d there are the.microphy tolite s 
blube cularite s abustus Z . Zhur. and the calcareous algae of 
poor pre servation - Korilophyton ? sp� , Renalcis gelatinosus 
Korde , Girvanella sp . 

Pes trotsve t  Formation 
The Pe strot sve t Forшation lies on vvavy e roded surface of 

the Yudoma Formation .  
15. Ligh·t-g_rey , pinkish or greenish, flaggy limestones wi th 
admix tи1·e of clastic material and glauconite , e specially at 
the base of the be d, Some in terbe ds , in the upper part · of the 
be d in particular, are e=iched Ьу argillace ous mate rial .  In 
the lowe r  part of the be d abundant fossils occur, forming 
inte rbe ds of she11 hash 4 . 2 
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Throughout the bed there are the archaeocyaths - Archae

dlynthus polaris (Vol.), Cryptoporocyathus junicanensis Zhur., 

Dokidocyathus sp . ,  Nochoroicyathus sunnaginicus (Zhur.),Л.vir

gatus (Zhur.)
·
, Л,tlcatschenkoi (Vol . ), N. belvederi (Roz.),!,fab

refactus Vor.,_!.aldanicus Zhur., л.vulgaris Zhur., Cambrocya

thellus tschuranicus Zhur., Okulitchicyathus discoformis(Zhur.) ; 

the hyoliths (especially abundant in the lower 1 -2 m lilce the. 

following fauna) Ladatheca � (Sys.), Turcutheca crassecoch

� (Sys. ), Allatheca concinna Miss. ,  Exilitheca �а Sys . ,  La

ratheca � Miss., Conotheca mamilata Miss., Korilithes sp., Ja

cutolituus fusiformis Мiss . ,  Spinulitheca billingsi (Sys . ), �· ? 
kuteinikovi (Miss.), Loculitheca rugata (Sys.), Curtitheca koro

bovi (Miss. ); the molluscs- Bemella parula Miss., �.jakutica 

(Miss.), �.septata (Miss.), �.costata Fedorov, Aldanella �

vi Miss., ! . attleborensis (Sh.et F.), !.utchurica Мiss., Barsko

� hemisyщmetrica Gol . ,  Igorella monstrosa Мiss . ,  Isitiella !ш

росеrа Miss., Noтgoliella rotunda H.Zhegallo, Yochelcionella sp., 

Obtusoconus chonorabilis Yu, Watsonella sibirica (Miss.); the bra

chiopods- Aldanotreta sunnaginensis Pelm . ;  the SSF- Hyolithellus 

� Miss. , g. vladimirovae Мiss., g.grandis Мiss., Torelle1la 

lentiformis (Sys . ), 1·� Мiss., Tommotitubulus savitzkyi Fedo

rov, Coleoloides trigeminatus Мiss., Coleolus trigonus Sys., Tom

motia plana (Miss . ), 1.admiranda (Мiss . ), Halkieria sacciformis 

(Mesh . ), g . meshkovae (Fedorov), Chancelloria simmetrica Vass., 

Stellaria lenaica (Zhur. et Korde), �.aldanica (Zhur.et Korde), 

Archiasterella tetractina Vass.et Sayutina, Мarkuelia secunda 

Val . ,  ТUmulduria incomperta Мiss . ,  Sunnaginia imbicata Miss., Su

lugurella sulugurica Fedorov, Polycladium sp., Hyalostellia sp . ,  

Asteroctinella sp . ,  Protospongidae gen.indet, Yakutiochrea cf.tri

� (Мiss.). 

In the upper part of the bed the following skeletal proЫe

matics are recorded- Anabarites sp . ,  Tiksitheca licis Miss.,!2ш

� kozlowskii (Мiss . ), 1 . admiranda (Miss. ), !.plana (Miss.), 

Camenella garbowskae Мiss., Halkieria sacciformis (Mesh.), �

tes proboscideus Mesh. 

1
tomreg 16. Strongly argillaceous limestones of intersive 

red colour. In the lower 2-J m an abundance of glauconite and 

shells. Above, there is only а sporadic occurrence of fossils in 

lighter colour limestones with grey and greenish-grey inter-
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In the lower part of the bed the archaeocyaths: Dokidocya
� regularis_Zhur., Nochoroicyathus_virgatus ( Zhur.) ,  !• 
tkiз.tschenkoi ( Vol.),  !!• belvederi ( -Roz.) ,  !-pseudooccul tatus 
Roz., Erismacoscinus rojkovi ( Vol. ) ,  Dictyocyathus translucidus 
Zhur.; the hyoliths - Ladatheca � ( Sys. ) ,  Тurcutheca �
secochlia ( Sys.),  Allatheca corrugata Мiss., !•concinna Мiss., 
Loculitheca sysoievi (Mesh. ) ,  Laratheca tchurani ( Sys. ),  �-� 
Мiss., Spinulitheca Ыllingsi ( Sys.) ,  Ovalitheca � Sys., 
T.churanitheca simplicis_ Sys., NotaЬilitus simplex Sys., Вurithea 
distortus ( Sys. ) ,  OЬlisicornus compositus Sys., Q.dupleconcavus 
Sув., Crestjahi tuв compressus Sys., Korili thes sp., Jacutoli tuus 
fusiformis Miss., Antiguatheca pauca Miss. ;  the molluscs - Ве
� jacutica (Мiss.),  Igorella monstr�sa Мiss., Latouchella ko
robkovi ( Vost. ) ,  Anabarella indecora Mias., Aldanella rozanovi 
Miss., Watsonella sibirica ( Мiss.) ; the SSF - Hyolithellus � 
Miss., g.vladimirovae Мiss., g.grandis Miss., Torellella lenti
formis ( Sув. ) ;  Anabarites ? sp., Cambrotubulus decurvatus Мiss., 
Tiksi theca korobovi ( Miss. )  '· Tommotia kozlowskii (Мiвв.) , _!. admi
� (Miss.),  Camenella garbovskae Мiвв., Lapworthella cf. tor
� Miss., Halkieria sacciformis ( Mesh.),  Sachites proboscideus 
Mesh •. , Fomi tchella sp; , Chancelloria. sp. 

In the middle· and upper parts of the bed the archaeocyaths 
are recorded - Archaeolyпthus polaris (Vol.) ,  Cryptoporocyathus 
junicanensis Zhur., Dokidocyathus regularis Zhur., Nochoroicyat
hus sunnaginicuв ( Zhur.) ,  !.tkatschenkoi ( Vol. ) ,  !!.ех gr. �
� ( Vol. ) ,  !.aldanicus Zhur., Erismacoscinus rojkovi ( Vol. ) ,  
Dictyocyathus translucidus Zhur., Cambrocyathellus tschuranicus 
Zhur., Okulitchicyathus discoformiв ( Zhur.) ;  the hyoliths 
Exilitheca multa Sys., Eonovitatus superbus Sys., NotaЫlitus 
simplex Sys., !.orientalis Sys., OЬliguatheca Ьicostata (Мiss.),  
Dorsojugatus sedecostatus ( Sys.),  Crestjahitus compressus Sys., 
Other fossils of the lower half of �he bed occur sporadically in 
this part. 
1 7 .  Strongly argillaceous, red limestones, \vith frequent inter
beds of grey and greenish-grey limestones. Throughout the whole 
bed there are abundant, large ( in average about 1 m) Ьioherms 
vdth archaeocyaths 21 

In the lower part of the bed the archaeocyaths occur-
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Cryptoporocyathus junicanensis Zhur. , Hochoroicyathus tkatsche.n
lcoi (Vol . ) ,  И· transitorius (Vor.), и.mutab ilis (Vor.), 1J.pallidus 
(Vor.), Cambrocyathe llus t schuranicus Zhur. , Dic tycicyathus trans
lucidus Zhur. , Okulitchicyathus discoformis ( Zhur. ) ;  the hyo
liths - Laratheca � M±ss. , Notab ilitus orientalis Sy s . , Со-. . . 
notheca mammilata Iv'f±ss. , OЫiguathec a  aldanica ( Sys. ) ,  .Q.bicos� 
tata(Miss. ) ;  the SSF - Hyolithellus sp . ,  Torellella sp . , Tommo
tia lcozlowskii (Iv'fiss. ) ,  Camene lla garb o\vskae Miss . ; the algae -
Renalcis jacu-�icus Korde , В· cibus Korde , Д.polymorphus Korde , 
Proaulopora glabra Krasnop . ,  Sub tifloria ·delicat a  Masl . , Gir
vanella sibirica Masl. , Kordephyton crinitum (Korde ) ,  �
hyton sp . 

€ 1 tomlen In the uppe r part of the be d ( 45 m ab ove the top 
of the Yudoma Formation) the archae ocyaths are re corde d -
Nochoroicyathus tkat schenkoi ( Vol. ) ,  _ш.mutab ilis (Vor.), Ji. ana
barensis (Vol. ) ,  И· transi torius (vor.), Orb icyathus sp . 1 Tumulo
cyathus sp . ,  Dic tyocyathus sp . ; the hyoliths - Notabilitus 
orientalis Sys . , OЫiguathe c a  bicostata(Iv'fiss . ) ,  Ovalithe ca � 
Sy s . , OЫisicornus compo situs Sys . , Eonovitatus superbus Sys . , 
Dorsojugatus se decostatus ( Sys . ) ,  Conotheca mammilata Miss. ; 
the SSF - Rushtonia sp . ,  Halkieria sp. , Chance lloria sp. 
1 8 .  Argillace ous , grey ish-pink , grey -viole t ,  flaggy lime s t ones , 
al ternating \"li th interbe ds of grey limestones.  Number and 
thickne s s  of the latter incre ase up the se ction J5 

5 m above the b o t tom of the bed tl1ere are tl1e hyoli ths -
Majathe ca tumefacta Miss . , OЫiguathe ca bicostata (Miss, ) ;  
at 9 - 1 0  m the brachiopods - Cryptotreta neguertchenensis Pelm. ; 
at 1 0  m - the SSF - Mobe rgella radiolata Bengt . 

Tumuldur Formation 
The Pe strot sve t  Formation grade s into the Tumuldur 

Formation. 
E1 atd 1 9 . Argillace ous, grey , greenish-grey , wavy bedde d  

lime st one s and dolostone s  up t o  7Р 
Ulakhan-Sulugur ( se ction 2) 

The sec t ion is along the left b ank pf the Aldan River,  
7 km above the Ulakhan-Sulugur Creek mouth. 

The Pre cambrian-Cambrian b oundary stratotype iз estaЫished 
in this section as well as the stratotype of the sunnaginicus 
Zone . Outcrops of the Yudoma, Pestrotsvet and Тumuldur Formation 
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begin from the water level . ( Fig. 3 ) .  
Yudoma Formation 

Thickness (m) 
Vnem 1 .  Yeliowish- and gree�ish-grey, firie-grained, 

thin-bedded dolostones with lenses  of . silicified oncolitic 
limestones. Lenses 0 , 0 5  to O � Jm height ,to 1 , 2m wide. up to 1 . 2  
2.  Light-grey dolpstones ,  in the lower half - brecciated, ooli-
tic, .·in the .upper half · - fine-grained,  thin-bedded ones О. 85 
J,  Ooli tic , light-grey d�lo�tones,  .. in the upper part there 
is an interbed of brecciated dolostones 0 . 9  
4. Light-grey, fine-grained,  Ьlocky dolostones ,  transferring 
along the line of strike into . wavy-bedded, thin parting 0 . 8  
5 .  Dolo.mitic , yellowish-grey, authigenous breccias , with 
uneven thickness along the . line of strike O ; J  
.6 .  Ye1lowish-grey, · tЬ:in-bedded, b1ocky1 strongly cavernous 
dolostones . 0 . 7  
7 .  Dolomitic , yel:lowisJ:i-grey, authigenoi..ts breccias with 
oolites 0 . 3  

The microphytoli te·s Nubeculari tes abustus Z. Zhur� are 
·defined from beds 1 -7 �  

Е
1 tom�;�un 8.  Glauconitic-car):юnate ·sandstones wi th admix. .... 

ture of quartzose material 8.nd. fossil �ragments lie conformab
ly on the underlyin� bed with traces of а slight washout 0 � 1 

The following fossils are reoorded in the bed: the arc
haeocya:ths : Nochoroicyathus cf. virgatus � Zhur,) ;  the hyoli ths: 
Turcutheca crassecochlia ( Sys.) , Laratheca nana )\l[iss. ,  Exilit
heca multa Sys. , .·Conotheca cf. mammilata· :Мiss; , Spinulitheca ? 
lruteinikovi (Miss.·) ,  Ladatheca � (Sys.) ; the molluscs -
Aldanella rozanovi )\l[iss. , Barskovia sp. , Bemella jacutica Miss� 
Obtusoconus sp. ; the SSF - Hyolithellus � Miss. , Torel
lella c;:urva :Мiss., 1.1entiformis. ( Sys.)�  Cambrotubulus decur
� :Мiss. , Coleoloides trigeminatus Miss. , Tiksitheca licis 
Miss. , Sunnaginia iinbricata :М;!;ss. , Halkieria sacciformis 
(MeSh.), Chancelloria sp. , Stellaria aldanica ( Zhur. et Korde ), 
Allonnia tripodophora bore e t  Reid , Polycladium sp . ,  Spinuli
� вр. ; the microphytolites - ·Nubecularites abustus z . Zhur. 
9 .  Light-grey, thin�bedded and arenaceous brecciated dolo-
stones 0 . 7 
1 0. Light-grey , sucrosic , , thin-bedded, Ьlocky dolostones ,  
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with interbeds of arenac eous dolos tones 0 , 4  
The hyoli ths occur - Turcu.theca crassecochlia ( Sy s. ) ;  

the microphy tolites - Nubecularit e s  abustus Z. Zhur. ; the SSF
I-Iyolithellus sp. , Chancelloria sp. , Marlшelia sp . 
1 1 .  Grey , sucro sic , cross-laminated,  Ыосkу dolostone s ,  in 
the upper part with interbeds of arenace ous and' brecciated 
dolostones 

Pestrotsve t Formation 
The Pestrotsvet Formation lies on the Yudoma Formation 

rocks on uneven surfac e with deep pockets,  
1 2 .  Strongly glauc onitic , grey limestones, somet imes t inged 
wi th greenish or pinkish. At the base of ·i;he bed abundant 

0 . 3  

clastic material 3- 5 
All over the bed small bioherm s with the. archaeoclaths 

occur - Archaeolynthus polaris ( Vol . ) ,  Cryptoporocyathus 
junicanensis Zhur. ,_ Dokidocyathus sp� , Nochoroicyathus �
ginicus { Zhur. ) ,  _ш. virgatus ( Zhur. ) ,  _ш. belvederi ( Ro z . ) ,  И· 
aldanicus Zhur. , Caznbrocyathellus tschuranicus Zhur. , Okulit
chicyathus discofortnis ( Zhur. ) ,  and also the hyo liths 
E:x:ilitheca multa Sys . , Turcuthec a  c.rasseяochlia ( Sy s . ) , Larat
heca nапа Miss . , Allatheca sp. , Spinulitheca ? kuteinikovi 
Miss . , �. billingsi ( Sy s . ) ,  Jacutolituus fusiformis Miss. , 
Curt�itheca korobovi(MissJ ; the molluscs � Aldanella rozanovi 
Miss . , �. attleborensis ( Sh. et F. ) ,  Bemella jacutica (Miss . ) ,  
_;§,parula Miss. , _;§. septata (Miss. ) ,  Obtusoconus sp. , Barskovia 
sp . , iVatsonella sibirica (Miss . ) ,  Purella cristata Miss . ; the 
SSF - Hyolithellus � Miss . , Jl. vladimirovae Miss. ,_ Jl.gran
dis Miss . , Jl. t schuskunensis Valk. , Torellel_la lentiformi s ( Sy s .  ), 
.1. curva Miss . , Tiksitheca lic i s  Miss . , Cambrotubuluв decurvatus 
Miss. , Coleoloides trigeminatus Miss . , Coleolus trigonus Sys . , 
Tommot ia admiranda (Miss , ) ,  .1.plana (Miss, ) ,  Camenella garbow
skae Miss.  , Lapwortl1ella tortuosa Miss , , Halkieria sacciformis 
(Mesh. ) ,  Sunnaginia imbricata Miss . , Tumulduria incomperta 
Miss . , Fomitchella sp . , Polycladium sp. , Suluguriella sulugu
rica Fedorov, Hyaloвtellia sp. , Protospoпgidae gen. indet, Chan
celloria simmetrica Vaвs . ,  Q.marocana Sdzuy , Q. вpinuloвa V_aвs . ,  
Allonnia tripodophora Dore et Reid, Stellaria lenaica ( Zhur. et 
Korde) ,  �. aldanica ( Zhur , e t  Korde) ,  Aldania flabellata Vas s . ,  
Archiasterella Ealmifor�s VasR, , А· tetractina Vass .  et 
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Sayutina Мarkuelia _ secunda Val . ;  the brachiopods - Aldanotrera 

.sunnaginensis Pelm. ; the algae - Renalci s jacuticus Korde . 
Aldanotreta sunnaginensis Pelm. 

Е. 1 tomreg 1 3 .  Strongly argillaceous, red and dark-red -
red ,  flaggy limestone s ,  in the lower part of the bed with an 

admixture of glauconi te and · abundant fossils. A,bove·, sparse ,  
thin interbeds of grey limestones occur 1 7  

In the lower half of the bed the hyoliths are recorded
Spinulitheca sp. , Allatheca _ corrugata Miss. , �. concinna Miss. , 
Ladatheca �(Sys . ) ,  Laratheca � ]Мiss . ;  the mollusc s -
Bemella' jacutica (Miss. ) ,l?. septata(Miss. ) , Igorella monstrosa 
Miss. , Latouchella korobkovi(Vost. ) ,Anabarella indecora Miss . , 
Aldanella rozanovi Miss . , Wa�sonella sibirica (Мiвв . ) ;  the 

SSF - Hyoli thellu·s tenuis Miss. , _tl, vladimirovae Miss. , _tl, 
grandis Miss,. , Torellella lentiformis ( Sy_s, ) ,  Anabarites sp. , 
Coleoloides trigeminatus -Miss. , Tomпiotia kozlowskii (Miss.  ). , 
�.plana (Miss . ) ,  �. admiranda (Miss. ) ,  Camenella garbowskae · 
Miss • .  , Lapwo.!'thella cf,  tortuosa Miss . , Halkieri� sacciformis 
(Mesh. ) ,  Chancelloria sp,' 

. 

1 0  m аЬоуе the bottom of the bed the hyoliths occur -
Burithes distortus ( Sys . ) ,  Antiguatheca pauca Miss.  

All over the bed the trace fossils - Planolites  bever
leyensis (Bill. ) '  R· striatus ( F\all) ,  Rhizoc.orallium jenense 
Zenker , Chondri tes sp·, ,  Dac tyloidites sp . 
1 4. ArgiЦ.aceous·, red, flaggy limestones: ,  wi th sparse thin 
interbeds of grey and green�sh-grey limestones. All over the 
bed numerous bioherms wi th archaeocyaths occur 22 

From the lower part of the bioherms 
_
the archaeocyaths 

are defined - Dokidocyathus regиlaris Zhur. , ·Nochoroicyathus 
anabarensis (Vol. ) ,  E. mirabilis Zhur. , Retecoscinus sakhaenas 
А. Zhur. '· Erismaco sc inus rojkovi ( VoJ.. ) ,  Dictyocyathus trans
lucidus Zhur. ; the algae � Renalcis � Korde , B, jacuticus 
Korde; B.polymorphtis · (Masl� ) ,  Girvanella siЫrica Masl. , 
Kordephyton crinitum ( Korde) ,Epiphyton sp. 

In the lower part of the bed the hyoliths - Burithes 
distortus ( Sys, ) ,  OЫ:iguatheca Ьicostata (Miss. ) ,  Laratheca 
nапа Miss. 
-- Е 1 tomlen In the upper part of the bed the arehaeoc'yaths-
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Dokidocyathus l enaicus Roz . ,Nochoroicyathus anabarensis (Vol.) , 
M.pseudooccultatus Roz., Orbicyathus sp. 

In lime stone s the sparse hyoliths of poor preservation 
occur all over the bed - OЫiguatheca bic ostata (Miss.), 
Conotheca sp . ,  Мajatheca ар. ; o ther SSF - H81kieria ар . , 
Chanc elloria ар .  
1 5 .  Alt ernation of greyish-pink , light lilac- and greenish-grey 
limestones, towards the t op of the bed а number and thickne ss 
of greenish-grey interbeds increase .ЗО 

Тhе upper half of the bed contains the hyoliths -
OЬliguatheca bicostata (Miss. ),  Burithea cuneatus Misa. ,  
Majatheca tumefac ta Miss.; the brachiopods -· Cryptotreta 
negцert chenensis Pelm.; the S SF - Hyolithellus sp., Torellella 
biconvexa Miss., Rushtonia ар . , Tommo ti\i kozlowskii (�ss.) , 
Camenella garbowskae Miss . ,  Halkieria sp., Chanc elloria sp. 

Тumuldur Formation 
The Тumuldur Formation lies with а gradational t.ransition 

on the underlying Pestrot svet Formation. 
1 6 . Argillaceous , grey and greenish-grey, wavy bedded lime-
stones and dolostone s more then 1 00 

Тhе bo ttom of the bed contains the SSF of poor preserva
tion - Hyolithellus sp. ,  Chanc elloria ар .  

Тhе Lena River sec tions 
Isit ' ( Section З )  

Section З occupies the right bank o f  the Lena River, oppo
site the Iait ' village ( Fig. 4 ) .  

А part o f  the sec tion ( beds З-9 ) is excavated Ьу а proap� 
hole. 

Тhе sec tion in que stion is the hypostratotype of Tommo tian 
Stage and the strato type of the regularia and lenaicus -

primigenius Zones. 

Tolba Formation 
Тh1ckneas(m1 

E 1 tomaun 1 .  Limestones with microphytolitea and dolo
s tonea of grey colour above in the bed , amth. Тhere are light

grey, micrograined ,  masaive bedded limeatonea 2�2. 5 
The . algae - Korilophyton inopinatum Vor. , Renalcis gelati

� Korde , Subtiphloria gracila Luch., Botomaella zelenovii 

Korde ; the hyolitha - Circothecidae gen. et sp . indet; 
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tJ1e щolluscs - Coreospirida_e_ gen. · et sp . indet .  , the micro
phytolites - Nubecularites abustus Z . Zhur. 
2. Not exposed 9 

Pestrotsvet Formation 
3. Dolomitic, grey, flaggy limestones _0 . 4  
4.- Mottled, greyish-yellow limestones, with greeniвh fееЫу 
·dolomitic interbeds, in th� . lower part with glauc onite 0 . 35 
The following SSF are found -

_
Hyolithellu.s vladimirovae 

Miss. , - Coleoloides trigeminatus - Mi-ss . ,  Chancelloria sp . 
5 .  Limestones and dolomitic limestones, grey and greenish
grey, sometimes wi'th brown spots.  On the bedding surfac e  
there are someti.me s_ thin stringes o f  g1auconi t e  
б .  Grey, nodular, lenticular limestones 
7 .  'FeeЬly argillaceous, gr_eenish-grey, flaggy li.mestones, 

0 . 35 
0 . 23 

enriched Ьу glauconit-e in separate interbeds О.  9 
· The hyoliths occur - Spin-Lйitheca billingsi ( Sys . ),  

Ladatheca � ( Sys. ), TUrcutheca crassecochlia ( Sys. ),  
Laratheca � Miss.,  Conotheca sp. , AJ:latheca corrttgata 
Miss. ,  Exilitheca multa sy·s . ;  the mollusc s - Aldanella 
rozano.vi Mi ss . ; the SSF - Hyoli thellus tenuis Miss.  , ]!. vla
di.mirovae M

.
iss. , Torellella sp. , Tommotia kozlowskii(Miss. ), . ' . - . . 

1· admiranda(Miss . ), Tiks_i theca Iicis Miss . ,  Cole.oloides tri-
geminatus Mis s . ,  Halkieria sacciformis (Mesh. ),Chancelloria 
sp. 
8. Greenish-grey to reddish lirilestones, in the mi_ddle part 
of the bed with admixture of terrigenous material 0 . 1 
9 .  Argillac eous, ruddy-red, often nodular , lenticuiar or 
wavy bedded limestones 1 . 1 -1 . 2  

€
1 tomreg 1 0 .  Strongly argillac.eous, dark-red-red li.me

stones,v•ith а significant - admixture of glauconite, пiedium
and thin-parting. Bioherms ( 1 -1 . 5  m high) with archaeocyaths 
are found. Limestones are overfilled w�th abundant fossiis, 
the_y are а good · markers - Кhatyng :Мember ( Rozanov _tl · al. ,  
1 96 9 )  4-5 

The archaeocyaths are defined - Archaeolynthus polaris 
(Vol. ), Cryptoporocyathus junicanensis Zhur . ,  Nochoroicyathus 
virgatus ( Zhur. ), l!. sunnaginicus ( Zhur. ) ,  l!_. tkatschenkoi 
( Vol . ),  l!. belvederi ( Roz. ), м. similis ( Vol . ) ,M. supervacuus 
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Roz . ,  И· anabarensis (Vol. ) ,  И· vulgaris Zhur. , И· aldanicus 
Zhur. , Retecoscinus sakhaensis A.Zhur., Dictyocyathus 
translucidus Zhur. ; the corallimoiphs - Cysticyathus tunicatus 
Zhur.; the hyoliths - Spinulitheca billingsi ( Sys. ) ,  Тurcut
heca crassecochlia ( Sys. ) ,  Laratheca tchurani ( Sys. ) ,  1·� 
Miss., Вurithes distortus ( Sys. ) ,  ·тchuranitheca simplicis 

'" 
Sys., Crestjahitus compressus Sys., Allatheca corrugata Mis�. , 
Exilit1ieca ancestralis Sys. , .];.multa Sys. , Ladatheca � 
( Sys. ) ,  Notabilitus simplex Sys., OЫisicornus tetraconcavus 
Sys., Antiguatheca pauca Miss., Jacutolitчus fusiformis Miss., 
Korilithes sp. ; the molluscs - Bemella jacutica (Miss.) ,  
Igorella monstrosa Мiss., Ilsanella sp., Isitiella inpocera 
Miss., Latouchella korobkovi (Vost.) ,  Anabarella indecora 
Miss. , Aldanella rozanovi Miss., . W'at.SOtJ.e1la sibirica(Miss.); 
the SSF - Hyolithellus tenuis Miss., д. vladimirovae Miss., Л· 
grandis Miss. , Д. insolitus Grig. , Torellella lentiformis( Sys.), 
Anabarites вр . ,  Coleoloides trigeminatus Мiss., Tommotia koz
lowskii (Miss. ) ,  !.plana (Miss.) ,  !.admiranda (Мiss.) , Came
nella garbowskae Miss., Lapwortella tortuosa Miss., Halkieria 
sacciformis (Mesh.) , Sunnaginia imbricata Miss., Chancelloria 
sp., Allonnia sp., Archiasterella tetractina Vass. et Sayutina. 

At the base of the bed - Tiksitheca korobovi (Мiss.).  
In the bioherms : the algae - Renalcis jacuticus Korde. 

1 1 .  Argillaceous, ruddy-red limestones with admixture of 
·terrigenous material and sparce grains of glauconite. At the 
bottom of the bed а thin interbed of greenish limestones. 
Several interbeds of cross bedded limestones. All over the bed 
there are traces of activity of mud-eaters and an assemЫage · 
of fossils known from the preceeding bed. А number of the 
latter de?reases from top to bottom. In the upper part of the 
bed sparse bioher.ms with archaeocyaths exist 1 1  

In the bioherms the following archaeocyaths are defined
Archaeolyпthus polaris ( Vol.) , Cryp·toporocyathus junicanensis 
Zhur. , Dok1docyathus regular1s Zhur. , Nochoroicyathus tkatsc
henkoi (Vol. ) ,  !!• anabarensis (Vol.) , 1f.mirabilis Zhur. , И· 
aldanicus Zhur. , Erismacoscinus rojkovi ( Vol. ) .  In the bed the 
proЫematics are recorded - Aldanolina magna Pelro.; the SSF 
Chancelloria sp . ; the algae - Renalcis jacuticus Korde, Д. 
gelatinosus Korde, Epiphyton scapulum Korde. At the base of 

31 



the bed the hyoliths - Loculithec a sysoievi (Mesh. ) , Turc ut
heca crassecochlia ( Sys. ) ,  Laratheca tchurani ( Sys. ) ,.!!·� 
Miss. , Ladatheca annae ( Sys. ) ,  Burithes -dfstortus ( Sys. ) ,  
Crestjahitus comprвssus Sys. , Oblisic ornus compositus Sys. 

In the middle part of the bed the hyoliths - Tchuranit
heca simplicis Sys. , Allatheca corrugata Мiss. , Notabilitus 
simplex Sys. , OЬ1isicornus tet:-aconcavus Sys. , Q. dupleconcavus 
Sys. , Crestjahitus compressus Sys. , Jacuticornus tenuistri.gatw 
( Sys. ) ,  Isititheca lenae Sys. , Dorsojugatus sedecostatus( Sys. ) ,  
Antiguathec a pauca Мiss .• , Jacutoli tuus fusiformis Miss. 

Other fossils are recorded, the same forms as in bed 1 0 , 
exc ept the following - Hyolithellus insolitus Grig. , Sunnaginia 
imbrica.ta Miss. -, Anabari tes ар. , Tiksi thec a .  korobovi (Miss. ) ,  
Latouchella korobkovi (Vos.t. ) ,  Anabarella indecora Мiss. 

€ 1 tomreg 1 2. · Argillaceous, ruddy•red limestones with 
interbeds of grey and grey-green limestones 1 2- 1 3  

One of such 'intei'beds ( 0 . 2�0 . 3  m) contains the archaeo
cyaths at the bottom o:f the bed ' - Nochoro:icyathus tkatschenkoi 
(Vol. ) ;  И· cf. mirS:Ьiii� . Zhur. , Okuli tchicyathus disc�formis 
'( Zhur, )_ , Dictyocyathus translucidu.в Zhur. , Sakhacyathus е:ю:. 

gr. subartus ( Zhur. ) ,  Тumulgcyathus kotuyikensis aust;relis 
(Roz. ) ;  _the hyoliths ..; Ladathec a �  ( Sys. ) ,  Allathec.a .2..2.r":" 
rugata Miss. , OЬliquatheca Ь1costata (Miss. ) ,  Conotheca mammi
lata Miss. , Majatheca tumefacta Miss. , Ex:ili theca mul ta Sys. , 

. . Тurcutheca crassecochlia · ( sy�. ) . 
6. 5 m above the bottom of the bed some bioherms with 

archaeocyaths_ occ'ur, 
At the to� of the bed the hyoliths: OЬlisicornus composi

tus Sys. , Eonovitatus superbus _ Sys. , _:§.grandis (.Mesh. ) ,  Dorso
jugatus sedecostatus ( Sys, ) ,  Notabili tus orientalis Sys. 
1 3 .· Argillaceous, ruddy- and dar��red-red, flaggy limestones, 
With frequent interbeds ( 0 . 4-0 . 5 m) of grey and grey-green, 
massive bedded limestones. 4 m above the bottom of the bed 
bioherms with arcJ:aeocyaths occur. Тhе bioherms are 7 m long 
and up to 5 � 2  m high� There is an algal biostrom of 0 . 3-0 . 5  m 

i" size at the top of the bed 1 0  
1 . 2-4. 5 m above the bottom of the bed �chaeocyaths 

occur - Archaeolynthus pO laris(Vol. ) ,  Cryptoporocyathus 
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junicanensis Zhur, , ·Nochoroicyathus tkat schenko.i ( Vol. ) , И· 
anabarensis (Vol , ) ,  И.aldanicus Zhur., И.mirabilis Zhur, , 
Tumulocyathus kotuyikensis ( Zhur.) , Erismacoscinus rojkovi 
(Vol.) , Dictyo'cyathus . translucidus Zhur. , Cambrocyathellus 
tschuranicus Zhur·. ,  Okuli tchicyathus discoformis ( Zhur.) ; 
the hyoli ths - OЬliguatheca bicostata (Miss. ) ,  .Мicrocornus 
simus Miss. ; the· molluscs - Aldanella operosa :Мis,s. ; fragmentв 
of hyolithelmintes . 

E 1to�len 4.5�5.6 .m above the bottom of the bed the 
archaeocyaths are recorded - ArchaeolynthU:s polaris (Vol. ) , 
Tumuliolynthus 'primigenius Zhur. , Nochoroicyathus tkat schen
koi (Vol. ) , И. anabarensis (Vol. ) , И.turbidus (Roz . ) ,  И.mutabi
lis(Vor.)� И.pseudoccultatus Roz. , И·�irabilis Zhur. , и.aldani
� Zhur. , И.ridiculus Roz . ,  Tumulocyathus kotuyikensis( Zhur, ) ,  
Бr:i.smacoscinus rojkovi (Vol. ) ,  Dictyocy�thus translucidus 
Zliur. , c.ambrocyathellus tschuranicus . Zhur. , Okи:litchicyathus 
discoformis ( Zhur. ) :  

And 5.6 ·m above: the bottom of the .Ped the archaeocyaths 
ar'e also defined - Korshunovicyathus melnikovi (Korsh. et Zhur. ), 
Dokidocyathus ех gr. lenaicus Roz. , Nochoroicyathus grandis 
Zhur. , · И· supervacuus Roz. , Retecoscinus sakhaensis А, .Zhur. 

5 . 6-6.8.m above the bottom of the bed the hyoliths -
Conotheca mammilata Miss. , OЬliguatheca bioostata Мiss. ; the 
molluscs - Aldanella operosa Miss. , Ilsanella sp . ;  the brachio
pods - CrYptotreta neguertchenesis Pelm. ; the SSF - Hyolithellus 
tenuis Miss. , И.isiticus Miss. , Torellella bi�onvexa Miss. , 
Torellelloides .gigantei.un :Мesh. , Anabarit es isiticus Miss, , Tom
motia kozlo�skii : (Miss. ) , !· plana (Miss. ) ,  Camenella garbowskae 
Mis·s� ,_ Lapwdrth�lla bel1a Miss . , Chancelloria sp. ; the algae -
Renalcis pecttinc'ulus· ·  Korde, - Epiphyton durum Korde , Girvanella 
proЬlei:natica Nich. et_ Ether • 

. . Al� over -�he· .bed, the algae - Renalcis gelatinosus Korde , 
Epiphyton ·sc'al(ulUШ· Korde, Girv·anella probiematica Nich. et 
'Ether� · and -the �race fossils - Rhizocorallium jenense Zenker, . 
. chondri t е 8' sp : 
' 1 4� · Alternation of red, pink , lilac , greenish-grey ,  flaggy and 
mass±ve , bedded limestones with а varying amount of argillaceous 
content . There are traces of activity of. mudeaters there 1 7- 1 9  

Т m_ a,bove _the bo.ttom o f  the bed the hyoliths -
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Isitheca lenae Sys. , Uniformitheca jasmiri ( Sys. ) ,  Ovalitheca 
.fill!§:, Sys .  From the upper half of the' b�d. the hyoliths -
Вuri thes cuneatus Мiss . , ' ] .  distortus ( Sys. ) ,  OЬliguatheca 
bicostata Miss . , Isititheca lenae Sys. , Majatheca tumefacta 
Miss. , Conotheca inammilata · мiss •. , Uniformi theca jasmiri( Sys. ) ,  
Notabili tus simpl.ex Sys. , . Doliutus sp. ; the mollusc-s -
Aldanella operosa Miss . ; the brachiopods - Crлptotre ta neguer
tchenensis Pelm. , Nochoroiella_ isitica Pelm. ; the SSF 
Torellella biconvexa Miss . , Rushtonia sp . ,  Tommo tia kozlowskii 
(Miss . ) ,  Camenella garbowskae Miss. , Rhombocorniculum insolu
tum Miss . , Chanc elioria sp . 

4 m above the top of the bed the hyoliths - Dorsojugatus 
sp . 

All over the bed the trac e fossil s occur - Rhizocorallium 
jenense Zenkor, _ Chondrites sp. 
1 5 . Pink , l'ilac , dark-re d - red., gr�enish-grey, often mottled,  
massive-bedded and flaggy limestones with a . varying amount of 
argillaceous content 1 5-1 6 

E1 atdzeg 7 m above the bottom of the bed t.here are the 
hyoliths - OЬliguatheca bicostata 

.
(Miss . ) ,  Burithes cuneatus . 

Miss . , ].� Miss. ,  Majatheca tumefac ta Miss, , Conotheca mammi
lata Miss. , Ovalitheca rasa Sys. ·, Dorsojugatus sp. ; the brachio� 
pods - Crypt o treta neguertchenensis Pelm. ; the SSF - Tommotia 
kozlowskii (Miss . ) , , Camenella garbowskae Miss . , Rhombocorniculum ' . 
insolutum Miss . , Chanc elloria sp . ; the trac e fossils - Plagiog-
.!!lli.§ sp . 
1 6 .  Grey , on the weathered surface yellow limestones with inter
beds of limestones :flaggy, lilac and pink, dolomitic , bioturba
ted, In the upper part o.f the marker bed ( the thickness about 
1 m) , algal grey limestones occurs - the Isit ' Biostrom ( Zhurav

leva ,  Meshkova , Luchinina;  1 969 ) .  
In the interval 5'-9 in from the bot t om of the bed defined 

are the following archaeocyaths from pinkish limestones -
Ncchoroicyathus arteintervallum (Vol. ) ;  

In the marker bed - Nochoroicyathus arteint ervallum(Vol. ) ,  
Л. suЬlenaicus Korsh. et Roz. , Korshnnovicyathus melnikovi 
(Korsh. et Zhur. ) ,  Rotundocyathl).S j.gnotus (Korsh. et Roz ,.) , 
Retecoscinus z egebarti Korsh. , S akhacyathus subartus ( Zhur. ) ;  
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the algae - - Renalcis gel atinosus Korde , B.pectunculus Korde ,  
Girvanell� proЬlematica Nich. et Ether. 

All over the bed the brachiopods - Cryptotreta neguert
chenensis Pelm. 

In the middle part of the bed the hyoli ths - OЫigua·theca 
aldanica ( Sys. ) ,  Oxytus sagittaliв Sys . , Dorsojuggtus multicos
tatus Sys . , Eonovitatus obruptus (Mesh. ) ,  Lenatheca dolosa . S ys . ; 
the algae - lroaulopora glabra Krasnop . ,  Girvanella proЫemati
� Nich. et Ether. 

At the top of the bed the hyoliths - Lenatheca groenlan
� ( Poul . ) ;  the brachiopods - Cryptotreta neguertchenensis 
Pelm. 

E
1 atdjud 1 7. Li@lt-grey, thin-medium parting , wavy 

bedded, bioturbated limestones and dolostones - Nokhoroy 
Member 23 

At the - marks 8. 5 ;  1 4 ; 1 6  m and at the t op of the bed the 
trilobites - Profallotaspis jakutensis Rep . 

1 5 m above the bott om of the bed the bioherms with archae
ocyaths - Archaeolyпthus sp. , "Cryptoporocyathus " sp . ,  Nochoroi
cyathus arteintervallum (Vol. ) ,  Tumulocyathus sp . , Retecoscinus 
zegebarti Korsh. 

20 m above the bot t om of the bed the archaeocyaths -
Dokidocyathus sp . ,  Nochoroicyathus arteintervallum ( Vol. ) ,  В· 
mirabilis Zhur. , Tumulocyathus sp. , Reteco scinus z egebarti 
Korsh. 

The same bioherms occur 1 . 5  km upstream the Lena River at 
·the top of the bed. 

8 and 1 6  m above the bottom of the bed the brachiopods are 
recorded - Crypt otre t a  neguertchenensis Pelm. ; 1 4 m - Nochoroi
ella isitica Pelm. 

1 3  and 20 m above the bottom of the bed the hyoliths -
Eonovitatus superbus Sys . , Dorsojugatus multicostatus Sys. , 
Uniformitheca jasmiri (Sys . ) ,  Conotheca mammilata Miss . , 
OЬliguatheca aldanica (Sys . ) ,  Q. acostae Sys. 

20 m above ·i;he bottom of the bed the SSF - Camenella 
garbowskae Miss.  

All over the bed  the algae - Proaulopora �abra Krasnop . ,  
Subtifloria delicata Masl. 
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1 8. Argillaceous dolostones and dolomitic limestones ,  lemon-
yellow coloured, . with а conchoidal break, flaggy 22  

At the bottoш · and 2 m  above tДе bottom of the bed the 
trilobites are found - Profallota-spis. jakutensis Rep . 

E1 atdfal -5 m above the bottom of the bed - Fallotaspis ? 
sp . 
1 9 .  Oolitic limestones and light-grey, massive-bedded dolosto-
nes � ChUran Member 20-22 
20 . Algal-detrital limestones and 'White and light-grey,massive
bedded calcareous sandstones with parallel and wavy bedded 
s.tructures - marker ЬеdК-Л (Кhomentovsky , Repina, 1 9б5 ) .  The al-
gae - Subtip1oria delicata Masl . 2-J 
2 1  • .A.rgillac·eou·s ;  flaggy dolostones and dolomi tic limestones , thin 
plane parallel lSmin�ted-bedded - marker bed м-н ( Кhomentov-
·sky, Repina , 1 96 5 )  1 0- 1 2  

Beds 2 0  and 2 1  forщ the Мarbaday Member( Varlamov, Sundukov,  
1979 ) .  
2 2 .  Yellowish-grey, crys.tal-grained , massi ve-bedded doloston'es wi th 
interbeds of argillaceous , thin parting dolostones about 60 

Zhurinsky Mys ( Section 4 )  

Section 4 is opposite the mouth of the Ne.gyurchy;u.ne Creek, 
а left tributary of the Lena River. The section is the strato
type of Toппnotian ;:.. Atd�;�.banian ·atages botшdary and the . strato
type of zegebarti ;· jakutensis, Fa:Llovaspis and anabarus Zones. · 

The Pestrotsvet Formation and Nokhoroy Member are exposed 
in the section ( Fig, 5 ) .  

Pestrotsvet For.mation . 
thickness(m) 

€ 1 tomreg 1 .  Just at the water level, strongly argillaceous, 
dark-red-red, flaggy 1imestones, with abundant small. (up to 
0 . 5 m in diameter) archaeocyathan-algal Ьioherms are exposed 

8-9 
In the Ьioherms the archaeocyaths are found - Archaeolyn

thus .polaris (  Vol . )  , Cryptoporo·cyathus junicanensis Zhur. , Dokido
cyathus regularis. 

Zhur. , Nochoroicyathus tkatschenkoi (Vol. ) ,  
В· 8.ldanicus Zhur. , в.miraЬilis Zhur. , В· vulgaris Zhur. , Eris_: 
macoscinus rojkovi ( Vol. ), Cambrocyathellus tschuranicus Zhur. , 
.Q.proximus ( Fonin), Dic·t·yocyathus translucidus Zhur. , Okulitch::.-
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cyathus discoformis ( Zhur. ) ;  the corallimorphs - Cysticyathus 
tunicatus Zhur. are defined and also the algae - Renalcis 
jacuticus Korde.  

In the lower part of the bed, except archaeo"cyaths, the 
hyoliths occur - Turcutheca crassecochlia . ( Sys. ) ,  Ladatheca 
� ( Sys . ) ,  Exilitheca multa Sys. , �. ancestralis Sys . , �· 
oЫonga Sys . , Allatheca corrugat a Miss. , Uniformitheca rhombi
formis ' ( sys. ) ,  OЫisicornus compositus Sys . , Crestjahitus 
c6mpressus ( Sys . ) ,  Notabilitus costatus Sys. , Ш. orientalis Sys . , 
Вurithes distortus ( Sys. ) ,  Jacuticornus tenuistrigatus $ys . ; 
the molluscs - Wa_tsonella sibirica (Miss • .  ) ; the SSF -
Hyolithellus tenuis Miss . , Torellella lentiformis (Sys . ) ,  Tom
moЦa kozlowskii (Miss. ) ,  1· plana (Miss. ) ,  1· admiranda (Miss . ) ,  
Camenella garbowskae Miss. , Lapworthella tortuosa Miss . , Jaku
tioc.hrea tristicha (Miss. ) ,  Halkierie. sp . ,  Chanc elloria ер. 

Е: 1 tomreg 2 ' 2 . Str;ngly argi.llaceous , dark-red-red,  flaggy 
limestones · with sparse , thin ( 5- 1 0  sm) interbeds of argilla
ceous, grey-green, light-pink and yellow limestone s .  Their 
number and thickness increases upwards the section 22 

At the botto!h о� the bed there is  an interbed of ruddy-red, 
argillaceous limestones with the· archaeocyaths - Archaeolynthus 
polaris ( Vol .  ) Nochoroicyathus anabarensis (Vol. ) ,  в. mirabilis 
Zhur. , Retecoscinus sakhaensis A. Zhur. , Dictyocyathus transluci
dus Zhur . , Okuli tchic:yathus discoformis ( Zhur. ) ;  the hyoli ths -
OЬliguatheca bicostata (Miss. ) ,  Burithes sp. , Tchur�itheca 
sinuata Sys. , Crestjahitus c ompressus Sys. ; the SSF - Hyolithel
lus tenuis Miss.  , Lapworthella. bella Miss .  :. 

All over the bed the brachiopods - Cryptotreta neguertche
nensis Pelm. ; the SSF - Tommotia kozlowskii (Miss. ) ,  Camenella 
garbowskae Miss. ; the algae - Proaulopora glabra Krasnop . 

(1 tomlen 1 4 m above the bottom of the bed the brachiopods 
are found - · Nochoroi ella isitica Pelm. ; the hyoliths - OЫisi
� dupleconcavus Sys • 

. In the neighbouring sect1on situated in the Negyurchyune 
Creek mouth, а left tributary of . the Lena River, Mobergella 
radiolata Bengt . is found at this level, in ruddy-red,  argil.la
ceous limestone s .  When c orrelating with section Zhurinsky Mys, 
M. ;radiolata Bengt. occurs 26 m above the bottom of bed 4 of 
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section 4. В� the occurrence o f  м. radiolat a Bengt. ,  1 0 m above 
·the bottom of bed 2; а boundary be tween the regularis and 
lenaicus - primigenius Zones should probaЬly Ье drawn. 
J ,  .Alt ernation of argillac eous , red, fJэ.g g y  limestones wi'th 
sparse interbeds of weakly argillaceous , grey,  greenish and 
pinkish-grey, massive limestones 1 4  

All over the bed the brachiopods are found - Cryptotreta 
neguertchenensis Pelm. ; the hyoliths - Ovalitheca �Sys . , 
Burithe s  � Miss . , OЬliguatheca bico stata (Miss . ) ,  Uniformit
heca jasmi.ri ( Sys. ) ,  Oxytus sagittalis

.
Sys . , Majathec a  tumefac

ta Miss. , Cono theca mammilata Miss . , NotabiJ.itus orientalis 
Sys . , OЬlisicornus c ompositus Sys. ; the SSF · - Hyolithellus 
vladimirovae Miss . , И.grandis Miss . , Torellella biconvexa Miss . ,  
Toппnot La kozlowskii (Miss . ) ,  1.plana (:Мiss . ) ,  Camenella garbow
skae Miss. , Chancelloria sp .  

4 m above the bottom of  the bed the SSF - Aldanolina magna 
Pelm. In the interval J-4 m above the bottom of the bed the 
SSF are found - Mobergella radiolata Bengt . 

E1 atdzeg; atdjak 4 .  A.rgillaceous , ruddy-red and mottled, 
lilac limestone s ,  with interbeds of greenish-grey ,  algal lime-
stones ( the thickness O , J-0 , 4  sm) 7 . 5 

2 . 6  m ;  J ; 9  and 6 . 5 m above the bottom the trilobites Pro
fallotaspis sp . and crustaceans Isoxys jurensis Ivantsov are 
defined, 

In algal interbeds the archaeocyaths - ТUmuliolynthus sp . , 
Fransuasaecyathus subtumula·tus Zhur. , Korshunovicyathus melniko
vi ( Korsh. et Zhur. ) ,  Rotundocyathus ignotus ( Korsh. e t  Roz. ) ,  
Nochoroicyathus arteintervallum CVol . ) ,  _ш.grandis Zhur. , Ji. dis
sepimentalis Zhur, , Ji. suЬlenaicus Korsh. et Roz . , Geocyathus sp . ,  
Taylorcyathus sp . ,  Tumulocyathus sp. , Jakutocarinus sp . ,  Rete
coscinus z egebarti Korsh. and the algae - Epiphyton scapulum 
Korde , !·� Korde , Renalcis gelatinosus Korde , Girvanella 
EroЬlematica Nich. e t  Ether. 
5. Grey ,  straw-c oloured ,  beige , wavy b edded limestone s .  1 m 
above the ·top of the bed� an interbed ( 0 . 0 5  m) of grey,  algal 
limestone s 4 

A't the bottom and 1 .  5 m above the bot'l;om of tJ:1e bed there 
are trilobites ..: Profallotaspis sp . ;  at the mark point 2 . 5  
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and the top of the bed - Profallotaspis jakutensis Rep . 
In the medium part the brachiopods - Cryptotreta neguertchenen
sis Pelm. 
б .  AlternaЦon of argillac eous, mottled and ruddy-red limesto
nes and grey, porc elaneous , massive limestones.  At the top of 
the bed there is an interbed of grey limestones with fra@llents 
of algae б 

At . marks 1 and 1 . 5  m above the base of the bed the trilo; 
bites occur - Profallotaspis jakutensis Rep . ; 3 . 2 m - Profallo
taspis sp . In the lowe·r part of the :Ьеd the abundant hyoliths
Obliguatheca bicostata (Miss . ) ,  Burithes erum Miss . , Conotheca 
mammilata Miss . , Eonovi tatus superbus Sys . , �;obruptus (Mesh. ) ,  
Dorsojugatus multicostatus Sys . ; the SSF - Hyolithellus sp. , 
Torellella biconvexa Miss . , Rushtonia sp . ,  Tommotia kozlowskii 
(Miss. ) ,  Camenella garbowskae Miss. , Rhoinbocorniculum insolutum 
Miss.  

2 m below the �ор of the bed the brachiopods - Cryptotreta 
neguertchenensis Pelm. 
1. Ashy;_pink, lemon-yellow, lilac , argillaceous dolostones ,  in 
the 1ower part of the bed with interbeds of ruddy-red limesto-
nes 1 4  

E1 atdfal 3 m below the top of ·!;he bed and at the t op the 
trilob.ites are found - Fallotaspis explicata Rep . ; the .hyoliths
Novitatus oblongus (Mesh. ) ,  Oxytus sagittalis Sys. ; the brachio
pods - Cryptotreta neguertchenensis Pelm. 

3 m below the toP. of the bed the sparse algae - Proaulopo
ra glabra Кrasnop. 

Nokhoroy Member 
8. Dolomitized, light-grey and yellowish-grey, wavy bedded, 
lenticular limestones ,  with algal-archaeocyathan bioherms. 
Found are interbeds of yellow dolomites 8 О 

In .the interval from 1 to 25 m above the bottom of the 
bed the trilobites occur - Fallotaspis sibirica Rep. ; the 
algae - Proaulopora glabra Krasnop . ,  Obruchevella delicata 
Reitl. 

E:1 atdanb }1 m above the Ъottom of the Ъеd the trilobites
Pagetiellus anabarus Laz. , Archaeaspis hupei Rep . ; the algae 
Proaulopora glaЪra Krasnop . ,  Subtifloria delicata Masl . , 
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Girvanella proЫematica Nich, et Ether. 
35 and J6 m - the trilobites - Archaeaspis hupei Rep. 
41 m - the trilobit es - Pageti.ellus anabarus Laz . , Trian

gullina parvula Rep. , Archaeaspis hupei Rep . , Nevadella sub
groenlandica ( Rep . ) .  

E1 atdkok 45-55 m above the bottom there are algal-archaeo
cyathan bioherms with archaeocyaths - Nochoroicyathus arteint er
vallum ( Vol. ) ,  И.grandis Zhur. , Compositocyathus sp . ,  Taylor
cyathus subtaylori Zhur. , Degeletticyathus provisus ( Sund. ) ,  
Baikalocyathus rossicus ( Zhur. ) ,  Erismac oscinus oymuranensis 
А. Zhur. , Tu:mulocoscinus atdabanensis Zhur .• , Dictyocyathus bob
rovi Korsh. ; with algae - Renalcis gelatinosus Korde , Д.pectun
culus Korde ; with brachiopods - Cryptotre t a  neguertchenensis  
Pelm .  

71  m - the algae - Renalcis gelatinosus Korde , Д.pectuncu
lus Korde , Obruchevella delicata Reitl . 

7J and 76 m - the trilobit e s - Pagetiellus anabarus Laz . , 
Bigotina ( Bigotinella) rara Rep. 

At the top of the bed the trilobit e s  are found - Page t iel
lus anabarus Laz .• ; the hyoli ths - Lenatheca dolosa �ys. , 1· 
groe:glandica (Poul.); the SSF - Kelanella sp. ; the algae - Renal
cis gelatinosus Korde , Proaulopora glabra Кrasnop. , Subtifloria 
delicata Masl. 

E , atdukt 9 .  Yellow and yellow-grey dolostones. 
Two members are clearly visiЬle . 

Member I .  
Yellow-grey and greyish-brown-grey, apoolitic , massive 

dolostones , .often wi.thilcro ss,..laminated structure and cro ss
pillar jointing alternating with yellowish-grey, fine-grained 
dolostones 49 

0 . 5  m above the bot tom of the bed there is  an interbed 
(0 . 4  m) of c lastic-oolitic limestones in which the trilobit e s  
are present - Bigo tina spa ,  Hebediscus sp. 

Member II. 
Yellow, light-grey,, whi t e ,  ooarsely cry:;!talline , ·oft'en 

withapoorly defined clastic . structure , massive bedde d dolostones, 
in places wi.th8relic t cross-laminated structure , medium par�_ing. 
In the bed there �е lense-like bodies up to 1 -2 m and 2-J m 
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in diameter buil t Ьу massive dolostones 26 
1 0 .  Light-grey t o  white , in plac es yellowish-grey, algal
detrital , thick parting to massive , often ·dolomitic limesto.., 
nes interb edding with calcareous nonequigranular, :. unevenly 
dolomitic sandstones 2 . 5 

2 m  above the bottom of the bed the triloЫtes - 
Metadoxides patrium Rep. , Bulaiaspis sp. 
1 1 .  Doiostones the same as those of bed 9 with interbeds of 
grey limestones and calcareous ' sandst ones 1 2  

€ 1 ьot1at 1 2 . White , light- and beige-grey, algal-detrital 
limestones and with non-di�tinct t exture , sparse , thin inter-
beds of lens-shape d  dolostbnes 1 1  

J m above -the bottom of the bed _  the trilobites are found 
Redlichina zhuriлica · Rep . , Metadoxides patrium Rep . , Bulaiaspis 
sajanica Rep . ; 4 m above - Hedlichina zhurt.nic a  Rep . , 7. 111 -
Met adoxides patrium Rep. , Bulaiaspis limbata Rep. 

Achchagyy-KyyrY-Taas ( Sec tion 8 )  
The section o n  the righ't bank o f  the Lena River near the 

Achchagyy-Kyyry-Taas Creek mounth. The sec tion i s  the strato
type  of the Judomia as well as the pinus , kokoulini and -lermon-
tovae Zones .  

The lower b e d s  ( А  - Г  ) o f  the Pestrot svet Formation arte 

exposed (Fig. 6 )  along the left bank of the Achchagyy�Kyyry
Taas Creek, 1 00 m from the mouth, 3 , 5  m above the 'Qater level . 
of the Lena River. 

Pestrotsvet Formation 
thickness(m) 

E 1 atdanb ; atdpin А. Biostromal , g;rey limes tone s with 
single small algal Ьioherms ( the Bachyk Marker Bed) . The dia
meter of . single Ыoherms 0 . 5-1 . 0  m ,  the ·height - O . J-0 . 5  m 0 . 5  

The following archaeocyaths ·are defined - Tumuliolynthus 
ех gr. tubexternus ( Vol. ) ,  Nochoroicyathus anabarensis ( Zhur. ) ,  
Л.grandis Zhur. , Lepto socyathus polyseptus ( Latin) , Arturocyat
hus varlamovi A. zhur. , Carinacyathus pinus ( Zhur. ) , - Geocyathus 
Iatini ( Zhur. ) ,  . Coscinocyathus isointervallumus Zhur. 

· Б. Argillace ous, dark-red - red, greenish-grey, sometimes 
mottled, flaggy limestones , interbedding with feeЬly argillace
ous , grey and pink , aphanitic , often wavy bedded limestone s .  

41 



Dark�red-red ,  argillac eous limestones are predominant in the 
upper part J , б 

At the base of the bed the trilobit e s  - Paget iellus 
anabarus .Laz , , _Nevadiidae gen, e t  sp . inde t .  

I n  the upper part - Pagetiellus anabarus Laz . , Nevadella 
sp . 

All over the bed the brachiopods - Obolella chromat ica 
Bill . 

B. Light-grey, aphanit i c ,  massive limestone s,  with small 
algal bioherms at several levels 2 

� Argillac eous , dark-red - and gre enish-red, mo t tled 
lime stones , wi th spars e interbeds of grey, feeЬly ar·gillac eous 
limesto�es 1 . 2  

Th� Цpper part of the sec tion are in the cliff on the Lena 
Rivex, where with the gap of 5 . 2  m ( be d  � )  the following beds 
( Fig. б) are traced, 

1 .  Light -grey., grey, pink , seldom mot tled,  fine-grained 
and aphanitic , thick parting and massive ( up to m) lime stone s ,  
with subordinate interbeds of lime st ones dark-red - red, argil
laceous , flaggy 7. 2 

1 m above the bot tom of the bed the trilobit e s  are found -
Pageti ellus anabarus Laz . , Nevadella subgroenlandic a ( Rep . ) ; 
2. 5 and 5 m - Pageti ellus anabarus Laz . ; all over the bed the 
brachiopods - Obolella chromatica Bill . ; at the top of the bed 
the brachiopods - Sibiria magna Gor, 

2. Light-grey , massive limestones with thin interbeds of 
dark-red-red, seldom greenish, argillaceous lime stones. It is 
the marker bed "Х-У" ( Кhomentovsky, Repina , 1 96 5 )  or the Chop-
chun Marker Bed ( Rozanov , Missarzhevsky, 1 9 6 6 )  5 

1 m above the bo ttom of the bed the trilobi t e s  oc ctir -
Pagetiellus anabarus Laz • .  , Nevadella subgroenlandica ( Rep. ) ;  
1 . 5  m above the bottom of the bed the trilobites - Page tiellus 
anabarus Laz . ; all over the Ьed · the brachiopods - Obolella 
chromatica Bill. 

,З. Pink , mottled and . light-grey, fine-gr·ained ,  massive 
limestones 1 . З  

0 . 1  m above · the bottom of the bed the trilobit e s 
Pagetiellus anabarus Laz . , Nevadella sp·. 
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4 ,  Light-grey, seldom pink, fine-grained, thin parting 
limestones with subordinate interbeds of limestones dark-red
red, argillaceous. Interbeds of mottled, brecciated limestones 
occur there. sometimes 5 . 2  

1 .  7 m above the bottom of the bed the trilobi tes ·
Pagetiellus anabarus Laz . ," Nevadella subgroenlandica ( Rep. ) .  

2 m above the ·ьottom of the bed the archaeocyaths are 
found - Dokidocyathella incognita Zhur., Sibirecyathus �
� ( Zhur. ),  �to socyathus polyseptus ( Latin), Compositocyat
hus muchattensis Zhur . ; Carinacyathus pinus ( Zhur . ), Jakutoca
rinus jakutensis Zhur. ,  Geocyathus_ botomaensis ( Zhur. ), Coscino
cyathus isointervallumus Zhur. ; the brachiopods - Obolella 
chromatica Bill. 

At. 2. 9 m the trilobites - Pagetiellus anabarus Laz.,  
Nevadella ·subgroenlandica (Rep . ), Pseudoressero

'
ps oculatus Rep, 

and t:Це hyoliths - OЫiguatheca acostae Sys. 
At the top of .the bed the brachiopods are recorde d  - Obo

lella chromatica Bill. 
5 .  Limestones wi th а varying amount of argillaceous con-. 

tent_, usually red, thin parting, sometimes in rubЫe 2 .  5 
0 . 55 m .above the bottom of the bed the trilobi� es -

Pagetiellus anabarus Laz . ,  Nevadella subgroenlandica ( Rep, ) .  
1 . 1 7 m - Pagetiellus anabarus Laz . 
At the top of the bed the hyoliths - Novitatus oЫongus 

(Mesh. ),  Doliutus sp . , Tetratheca clinisepta ( Sys. ), Burithes 
elongatus Miss.,  OЫi9uatheca acostae Sys • .  

All over the bed the brachiopods - Obolella chromatica _ 
Bill . 

6 .  Light-grey, mottled, lumpy, thin bedded, massive 
limestones 1 .  6 

0 . 5  m above the " bottom of the bed the trilobites -
Pagetiellus anabarus Laz , , Nevadella subgroenlandica ( Rep. ), 
Pseudoresserops мuJ.atus Rep . , Bonnia sp . ,  · Compsocephalus 
generosus Rep ., ��i�hometЗPid�e. gen. et sp. indet . ;  t�e 
hyoliths - OЫiquatheca aco stae Sys . ; the brachiopods 
Obolella chromatica Bill. 

1. Argillac eous, red, f1aggy limestones, interbedding 
with grey and mottled, aphanitic and fine-grained, thick par
ting, sometimes .. organogenous-clastic limestones 
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At the bottom of the bed the trilobit es - Pagetiellus 
anabarus Laz. ; . the archaeocyaths - Dokidocyathella inc ognita 
( Zhur. ) ,  Sibirecyathus suvorovae (Zhur.), Lept o socyathus .P.Q1y
septus ( Latin) , Compositocyathus much.attensis Zhur. , Carina
cyathus pinus ( Zhur, ) ,  Jakutocarinus jakutensis Zhur, , Geo
cyathus botomaensis ( Zhur. ) ,  Coscinocyathus isointervallumus 
Zhur. 

All over the bed the brachiopods - Obolella chromatica 
Bill . and the hyoliths - Burithe s elongatus Miss.  

E 1 atdjud, atdkok 
8 �  Light-grey, sometimes fееЫу 

pinkish, aphanitic , massive 11mestones , This bed is choosen 
as the marker ·bed " а - Б "· (Кhomentovsky, Repina, 1 96 5 )  or 
the Sakkyryr Marker Bed ( Rozanov, Missr!'l-zhevsky, 1 96 6 )  2 

In the bed the hyoliths are defined - Doliutus inflatus 
(Sys . ) and the algae - Proaulopora glabra Кrasnop. ,  Batinevia 
r�o sa Korde , Girvanella proЫematica Nich. et Ether, 

9. Grey , fine�grained and aphanitic , medium parting 
limestones interbedding ( in . 0 , 2-0 . 3  m) with red ,  argillaceous 
thin parting limestones 2 . 7  

A t  the bo t t om o f  the bed the trilobit es - Judomia s p  • 
. 1 .  5 m . above the bottom of the ье'd the hyoli ths - Doliutus 

inflatus ( Sys. ) artd the brachiopods - Obol ella chromatica Bill. 
1 0 .  S trongly argillac eous , dark-red-red, in places greyish-

brown, sometimes in rubЫe ,  thick-be dded limestones 0 . 7  
The trilobites are found - Judomia sp . and the hyoliths -

Doliutus inflatus ( Sys. ) ,  
1 1 .  Light-grey, pink and lilac , fine-grained,  thick-partiцg 

limestones interbedding with subordinate interbeds of dark-red-
red ,  argillaceous limestones ,  sometimes in rubЫe 

In grey limestone$ the algae are recorded - Proaulopora 
glabra Кrasnop . ,  Subtifloria delicata Masl . 

3 . 4  

In the medium part the trilobites - Judomia mattajensis 
Laz . , Pagetiellus sp. and the archaeocyaths - Plicocyathus 
unicumus ( Zhur. ) ,  Sguamo socyathus taumathus Zhur. , Nochoroicy
athus kokoulini Korsh. , Lenocyathus lenaicus . Zhur. ; the brachio
pods - Obolella chromatica Bill. and the hyoliths - Doliutus 
infla tus ( Sys. ) • 

1 2. FeeЬly argillac eous , grey and pink, medium-grained,  
wavy bedded,  massive limestones with sparse interbeds of dark-
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red-red, argillaceous , thin parting limestones ). 4  
0 . 2  m above the bottom of the bed there are the trilobites 

- Pagetiellus lenaicus ( Toll ) , Triangulaspis meglitzkii ( Toll) ,  
Judomia sp . 

О . )  m·, above the Ъottom of the bed and at the top the 
triloЪites - Pagetiellus lenaicus ( Toll ) ,  Olenelli_dae; gen. et 
sp . indet. 

1 3 .  Strongly argillac eous, dark-red-red, seldom pink, 
flaggy, fissile limestones with single Ъanas of grey, mottled, 
feeЬly argillaceous limestones 1 . 5  

О .  5 m above the Ъottom of the bed }he trilobites -
Pagetiellus lenaicus. ( Toll ) .  

All over the bed the brachiopods - Obolella chromatica 
Bill . 

1 4 .  Light-grey, fine-grained ,  mas sive limes.tones 2 
The brachiopods are found - Obolella chromatica Bill. 
1 5 . Dark-red-red, sometimes mottled,  medium- and thin-

parting limestones with а varying amount of argillaceous 
content 2 . 5 

0 . 5  m above the bot'tom of the bed the trilobites occur -
Pagetiellus lenaicus (Toll ) and the brachiopods - SiЬiria magna 
Gor. 

1 6 . Dark�red-red, mottled, thin parting limestones with 
а varying amount of argillaceous content 2 

The brachiopods are recorded - Obolella chromatica Bill. 
1 7 .  Grey, brown, sometimes with wine-coloured ( deep-red) 

spots ,  fine-grained, massive , often thin-uneven .bedded limesto
nes with aboundant interbeds ( О . З to 0 . 7  m) of argillaceous, 
greenish-grey, more seldom dark-red-red, thin-bedded limestone s ,  
sometimes in rubЬle 4 . 5 

О .  7 m above the bottom of t_he bed the trilobi tes - Pageti
ellus lenaicus ( Toll ), Triangulaspis lermontovae Laz . ,  Judomia 
sp ; 

2 . 3  m - the trilobites - Judomia tera Laz . 
All over the bed the brachiopods � Sibiria magna Gor. 

Perekhod Formation 
:М:ember I 

Е 1 atdle·r 18� Strongly argillaceous greenish-grey, seldom 

45 



reddish, thin-bedded, flaggy limestone s ,  with а conchoidal 
break and interbeds of feeЬly argillac eous , grey, thin par-
ting limestone s 7 

0 , 3  m above the bot tom of the bed the trilobites -
Pagetiellus lenaicus ( Toll ) , Judomia sp. 

4 . 2 m -the trilobites - Page ti ellus lenaicus ( Toll ) ,  
Olenellic'lae gen. e t  sp . indet .  

All over the bed the hyoliths - Lenatheca dolosa Sys. , 
f.groeпlandica ( Poul . ) ,  Doliutus laevis Mesh. , Conotheca cir
cumf'lexa Miss.  ;' the algae - Proaulopora glabra Krasnop. 
At the base of the b ed the algal bioherms with the archaeo 
cyaths : Propri'olynthus vologdini ( Jak. ) ,  Geocyathus latini 
( Zhur. ) ,  Batchykicyathus angulosus A. Zhur. , Nochoroicyathus 
kokoulini Korsh. , Тumulocosc inus botomaensis Korsh. , Fransuasae
cyathus elegans Okun. 

1 9 .  Greenish-grey, flaggy limestones with mounds оп the 
bedding _l!urface and alga.l bioherms up to 0 . 5  m l.n diameter 8 

In the bioherms the following archa.e ocyaths are define d -
Plicocyathus unicumus ( Zhur. ) ·, Sguamosocya.thus ta.uma.tus Zhur. , 
Nochoroicyathus kokoulini Korsh. , 1'J:. lenaicus Zhur. , · Japhani
cyathus genuro sus 

_
Korsh. , Тumuliolyпthus tubexternus ( Vol. ) ,  

Rotundocyathus sp . , Propriolyпthus vologdini ( Ja.k. ) ,  Isiticya.
thus ultrus (Korsh. ) ,  Fallocyathus sp . ,  Geocyathus . latini( Zhur. � 
Coscinocyathus isointervallumus Zhur. ; the hyoliths - Conotheca 
curt a Miss . , Lenatheca dolosa Sys. , f.groenlandica ( Poul. ) ;  the 
algae - �phyton scapulum Korde. 

Member II 
20 . Light-grey to white , 

stones, ;vi th spars e interbeds 
limestones 

fine-grained ,  shally, massive lime
of gre enish-grey, argillac eous 

about 16  

At the bottom of the bed the algae - Renalcis  l evis Vol. 
4 m above the bottom the trilohites - Bonnia sp. ,  Botomel

la sp . 
4 and б m above the bottom and at the top of the bed the 

archaeocyaths - Compositocyathus muchattensis (Zhur�, Carinacya
thus pinus ( Zhur. ) ,  Coscinocyathus isointervallumus Zhur. , 
Japhanicyathus genurosus Korsh. , Isiticyathus ultrus (Korsh. ) ,  
Fansycyathus lermontovae Korsh. et Roz .  
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1 0 m above the bottom the trilobites - Pagetiellus sp. ; 
the algae - Botomaella sp. , Proaulopora glabra Krasnop . ,  
Girvanella proЫematica Nich. et Ether. 

At the top the algae - Epiphyton plumosum Ko�de . 
All over .the bed the hyoliths - Doliutus laevis Mesh. , 

·Plicitheca inf.lect a  Sys. , Lenatheca groenlandica ( Poul� ) ;  the 
brachiopods - Sibiria magna Gor. ; the SSF - Hadimopanella 
knappo!ogica (Bengt . ) .  

20. Not exposed . 1 0-1 2 
Member III 
€ 1 botmic 21 . Argillaceous, greenish-grey, flaggy lime.-

stpnes about 7 
All over . the bed the trilobit es - Triangulaspis annio 

( СоЬЬ . ) ,  Pagetiellus . l enaicus ( Toll) ; Neocobboldia dentat� 

Rep. ·, Judomia sp . ,  Erbiella pjankovskia Fed. , ,!!!. musta Rep . , 
Validaspis uzit�ta ( Rep. ) .  

At the bot t om of the bed the hyoliths - Tetratheca clini
septa (Sys . ) 1  Lenatheca groenlandic a  (Poul . ) ,  l:!. dolo sa Sys. , 
Trapezovitus _ sinscus Sys . , Burithes elongatus Мiss . ; the mol
luscs - Ilsane11a -atdabanica (Miss . ) ,  Pelagiella lorenzi_(Kob . ) ,  
Jochelcionella s tylifera Miss. ; the SSF - Lapworthella dentata 
Miss . , Hadimopanella knappologic a  ( Bengt . ) ,  Archaeooides ? 
lenensis ( Vasil ' e'l!:i) ,  Microdictyon sp . ;  archaeocyaths - Cosci
nocyathus sp . 

The algae in the middle part of the bed - Proaulopora 
-glabra Krasnop. , Batinevia � Korde , Girvanella proЬlema
tica Nich. e t  _Ether. 

Ulakhan-Kyyry-Taas (Section 9 )  
The sec tion i s  on the right . bank of the Lena River, 1 . 5km 

downstream the Ulakhan-Kyyry-Taas Creek. This section is the 
stratotypic one for the micmacciformis - Erbiella and sguamo
.ill:!l! - zelenovi Zones, 

At 20 m from the <vater level the Pestro tsve t ,  Perekhod 
and the lower part of the Sinsk Formation are exposed ( Fig. 7 ) . 

Pestrot svet Formation 
thickness 

(m) 
E 1 atdpin, atdanb i - 2.  Strongly argillac eous , red-greyish-

brown, bedded, flaggy limestones about 1 .  4 
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The brachiopods are found - Obolella chromatica Bill. 
E 1 atdjud; atdkok J. Light-grey, s triped, massive lime

stone s ,  mottled in some interbeds (marker bed " а  -б " , 
Sakkyryr� 1 . 8_.1 . 9  

4-6 .  Limestones with а varying amount of argillac eous 
cont ent , reddish-greyish-brown and ruddy-red-red,  seldom 
greenish-grey, mot tled,  thin-uneven-parting 4 . 4· 

0 . 8 ·m above the bot tom of the bed the trilobit e s 
Pagetiellus lenaicus ( Toll ) ,  Judomia sp . 

2 . 5 m - the brachiopods - Obolella chromatica Bill. 
All over the bed the hyoliths - Lenathec a  pyramidata 

( Sys. ) ,  Doliutus ingfatus ( Sys. ) .  
7 .  FееЫу argillaceous , light-pink,. greyish-pink, lilac , 

mottled, flaggy lime st ones , with thin argillac eous admixtures 
оп the bedding surface .  Sparse interbeds of  argillac eous , red 
limestones 4. 2 

The brachiopods are defined - Obolella chromatica Bill. 
8�1 3 .  Interbedding of fееЫу argillaceous , p�nkish- and 

lilac-grey, grey mot tled,  sometimes lenticular, massive and 
thick parting limestone s with strongly argillaceous , ruddy-red
red, thin parting limestones .  Тhе mentioned varietie s of rocks 
compri se interbed�s of approximately 1 . 5 m in size 9 

2 . 8  m above the bottom of the bed the trilobites -
Page t iellus lenaicus ( Toll ) , Judomia sp. 

At 2 m  from the top the archaeocyaths - Sibirecyathus sp . , 
Carinacyathus pinus ( Zhur. ) ,  Compo sitocyathus muchat tensis 
Zhur. , B.ronchocyathidae gen. et  sp. inde t . , Leno cyathus sp. , 
Coscinocyathus isointervallUшus Zhur. 

At the top the trilobit es - Bonnia aff. arguta Rep� , 
Olenellidae gen. e t  sp. indet.· 

All over the bed the brachiopods - Obolella chromatica 
Bill. 

Perekhod Formation 
Member I 

( 1 atdler 1 4. Argillac eous , yellowish- and greenish-grey 
limestones with sparse interbeds of feebly argillace ous , 
pinkish-.grey and argillaceous reddish-greyish-brown lime
stones 
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At the bot t om of the bed the trilobites - Pagetiellus sp . ,  
Triangulaspis sp . and the archaeocyaths - SiЬirecyathus sp. , 
Carinacyathus pinus ( Zhur. ) ,  Compo sitocyathus muchat t ensis 
Zhur. , Lenocyathus sp . ,  Coscinocyathus isointervallumus Zhur. 

At the top the trilobite s - Pagetiellus lenaicus ( Toll) , 
Olenellidae gen. et sp. indet . ;  all over the bed the brachio
pods - Sibiria magna Gor. 

1 5 . Argillaceous , gre enish- , seldom· reddish-grey, dense,  
with а conchoidal break, ochreous from the weathered surface ,  
flaggy limestone s 3 . 4 · 

At the bo ttom .of the bed the brachiopods - Obolella chroma
tica Bill. 

At the top - the trilobites - Pagetiellus l enaicus ( Toll) , 
Judomia sp . ;  the hyoliths - Lenatheca dolosa Sys. , b.groenlan
dica ( Poul . ) ,  Te tratheca clinisepta ( Sys . ) ,  Novitatus iaevis 
Sys. , OЬliguatheca acostae Sys . , Angusticornus acutangulus 
Sys. , Fi:nnicornus ь·onus Sys . 

1 6 .  Not exposeq. ·  3 . 2 
1 7 ,  1 8 .  Greenish-grey , dense , massive limestone s.  In the 

member there are algal breccias of small sizes 3 . 5 
At the bo ttom of the bed the t'rilobites are recorded -

Page tiellus lenaicus ( Toll ) , Judomia sp. and the hyoliths -
Trapezovitus sinscus Sys . , Lenatheca dolosa Sys. , b.groenlan
dica ( Poul . ) .  

Member II 
1 9 . Light-grey, massive , thin, striped limestones with 

interbeds of dolomitic1 yellowi sh-grey lime stones 3 . 2 
1 . 2  m above the bot tom of the bed the trilobite s 

Triangulaspis le:nnontovae Laz. , PagetielluВ" lenaicus ( Toll ) , 
Botomella sp . , Judomia sp. 

2 m - the archaeocyaths - . Propriolynthus vologdini ( Jak. ) ,  
Nochoroicyathus kokoulini Korsh. , Tumulocyathus sp. , Plicocyat
hus platiseptatus ( Zhur. ) ,  Geo cyathus sp . �  Tumulocoscinus at da
banensis Zhur. 

20 .  Greenish-grey, dense , fine-grained to aphanitic , mas-
sive and fine-fibrous-striped limestones 7 . 1 

At the bot t om of the bed the trilobit es - Pagetiellus 
lenaicus ( Toll ) , Judomia sp. , Bonnia sp. , DolichometoJ?idae . . 
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gen. e t  sp . ·inde t . ; the· brachiopod-s - Sibiria magna Gor. , 
the hyoliths - Lenatheca pyramidata (Sys . ) ,  1:· triconcava( Sys .  ) ,  
OЫiguatheca acostae i3ys� , Traj?ezovitus sinscus Sys. , _!. latus 
Val . , AJ:igusticornus acutangulus Sys . , Firm.icornus bonus Sys. 

At the top the trilobite s  � Pagetiellus lenaicus ( Toll } , 
�udomia sp. , Triangulaspis sp. , Micmacbl!: sp. 

21 -24. Limestones similar t o  the underlying but c omprising 
interbeds of greenish-grey, ar�iilac eous limestones 5 . 7 

2 .  5 m above the bot tom of the-- bed the trilobi t e s  -
Triangulaspis sp . ,  Bonnia aff. arguta Rep . , Judomia sp . 

Member III 
€1 botmic ; botze;L 25-·27. Argillaceous , greenish-grey, in 

the upper part reddish-greyish-br·own, fine-grained, uneven-
flaggy limestones 3 . 1 

At the bot t om of'· the bed the trilobit e s - Judomia sp. , 
Pagetiellus' lenaicus ( Toll ) ,. -Neocob\?Oldia sp . 

1.5 m above the base the trilobites - Pagetiellus l enaicus 
( Toll) , Triangulaspis lermontovae Laz. , !- annio ( СоЬЬ. ) ,  Sinskia 
obtabilis Suv. , Micmacca enormis Rep . 1  Koo tenia nebulosa Rep . , 
Granularia !3Р • , Atdabanella plana Rep. , Bonnia venefica Rep . , 
Erbiella sp. 

All over the bed the brachiopods - Sibiria magna Gor. ; the' 
hyolitl1s - . Tetratheca clinisepta ( Sys . ) ,  Novi t atus laevis Sys. , 
Lenathec a  dolosa Sy� • •  Angusti�cornus reflexus Sys . , A� remotus 
Sys. , Firmicornus oЬliteratus Sys. 

28-30 . Argillac eous , mainly greenish•grey, in some inter
beds reddish-greyish-brown, uneven-flaggy limestones ,  often with 
а conchoidal break. Sparse interbeds of feeЬly argillaceous 
lime stones 

A-t the bottom of the ·bed the trilobites - Judomia s;p. , 
Pagetiellus · sp. , Neocobboldia sp . 

1 . 5  m above the base the trilobites - Neocobboldia · dentata 
Rep. , Judomia sp·. , - Bonnia venefic a  Rep . , Koo tenia sp. 

2-2 . 5  m . - Neocobboldia sp . , Triangulaspis sp. , Judomia sp . ,  
At daba.'J.ella plana Rep. , Granule.ria sp . ,  Erbiella sp. ; 3 m -
the trilobit e s - Neocobboldia paradentata Rep . , Bonnia venefica 
Rep. , Koo t enia nebulosa Rep . , Granularia sp_. , Binodaspis ,sp � ; 
t11e archaeocyaths - Rotundocyathus bi ohemicus ( Zhur. ) ,  Nochoroi-
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cyathus ех gr. l enaicus Zhur. , Jakutocarinus ? sp. , Ge ocyathus 

botomaensis ( Zhur, ) ,  
·
Tumulocoscinus sp . ; the hyoliths - Tet

ratheca clinisepta( Sys . ) ,  Novitatus lermontovae Sys . , _ш. tary
nicus Sys. � Micatheca ancipitia (Sys. ) ,  Grac ilitheca t ernata 

Sys . , Inflaticornus strigatus Sys. , Trapezovitus sinscus Sys . 
)1 . Argillac eotts , greenish-grey,  flaggy limestones with 

а conhoidal break and sparse interbeds of fееЫу argillace�us, 
light grey limestones 2. 5 

At ·the bo t t om  of the bed the triloЬites - Neocobboldia 
p·aradentata Rep . , _ш. dentata (Lerm. ) ,  ·Triangulaspis lermontovae 
Laz . , Judomia sp. , Micmacc a  enormis Rep . , Atdabanella plana 

Rep. , Koo t enia sp . , Protolenidae gen. et sp. indet . and ·the 
hyoliths - Novi'tatus l ermon·tovae Sys , 

1 . 5  m above the bot t om of the bed the t rilobi t e s - Neocob
boldia dentata ( Lerm. ) ,  Judomia sp. ; 2 m - Page t iellus lenaicus 
( Toll ) , Judomia sp. , Judomiella heba Laz . , Bonnia venefica Rep , 

At the top of the bed - Pagetie11us l enaicus ( Toll ) , 

Judomia sp , 
) 2 .  FееЫу argillac eous, light-grey, sucrosic limestones 

1 . 5  
All over the bed the triloЫt es - Hebediscus at tleborensis 

( Sh. et F, ) ,  Neocobboldia dentatus ( Lerm, ) ,  Triangulaspis am1io 
( СоЬЬ . ) ,  Judomi� sp . ,  Judomiella sp . , Redlichina t chernischevae 
Rep .• , Bergeroniaspis jucunda Rep . , Aldonaia · pokrovskayae Kor. , 

Micmac ca enormis Rep . , Micmaccopsis lata Rep . , Koo tenia sp . ,  

Bonnia venefica Rep . , At dabanella plana Rep. , Validaspis uzita
ta ( Rep . ) ,  Inouyina sp . ,  Granularia muchat taensis Rep . , Poul
senia sp . ,  Erbiella pjankovskia Fed. , �. mu.sta Rep , 

3 3 ,  Dolomitic , greenish-grey ,  thin-parting lime stone s .  
The upper part o f  the bed i s  poorly exposed 4 ,  3 

In the lower part of the bed the trilobites - Neocobboldia 

paradentata Rep . , Page t i ellus lenaicus ( Toll ) , Triang�laspis 
annio ( СоЬЬ. ) ,  Judomia sp. , Aldonaia pokrovskayae Kor. , Grauu

laria sp . 
In the middle part the trilobites - bleoc obboldia dentata 

Rep . 
Member IV 
349 3 5 .  Dolomitic , :fееЫу argill ac eous , light-bro;vn , "grit " ,  
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in places oolitic, organogenous-clastic , massiv:e limes to
nes 1 . 5  

The trilobi tes are found - Judomia ·sp . , Judomiella sp. ; 
the archaeocyaths --- Propriolynthus vologdini ( Jak. ) ,  Вatchyki-... 
cyathus - angulosus А. Zhur. , Nocho.roicyathus l enaicus Zhur. , 
Тumulocyathus sp . , Plico cyathus platiseptatus ( Zhur. ) ,  Fallo
cyathus dubius Roz . , Eriвmac oscinus vsevolodi (Korsh. ) .  

- J6 ,j7 . -Dolomi:t:ic , _brownish, dens e ,  in some interbeds 
striped and sucrosic limestone s ) . 2  

There are the trilobites in the bed - Pagetiellus l enaicus 
( Toll ) , Neocobboldia deдtata ( Lerm. ) ,  .Ш.paradentata Rep. , 
Judomia sp. , - Judomiella heba Laz . , Sinskia obtabilis Suv. , 
Redlicliina tchernischevae Rep. , Bergeroniaspi s dualis Jegor. , 
Micmacc opsis lata Rep.. , Koot enia nebulosa Rep. , Chondrinouyina 
olekmica Rep . , InouYina sp . ,  Tarynaspi§ brevis Rep . , Jakutus 
sp . ,  Granularia sp . , B:i.nodaspis sp . , Erbiella pjankovskia Fe!l. ' 

)8. Greyish-
-
yellэw, massive , dense do_lo stone s .  That bed 

was defined Ьу Кhoщe:iltoysky and Repina ( 1 96 5 ) , as the . Marker 
Bed 11 е;�г 11 

thick. parting , dens e ,  
2 

with 
39 , 40 .  Light-broW:n, fine-grained ,  
uцeven be dding surface ·limestones 
In _the middle part of the bed the 

5. 2 
trilobites - Neocobbol-

.dia paradentata Rep � , .ш.- dentata- (Lerm. ) ,  Judomia sp . , Triangu� 
laspis . annio ( СоЬЬ . ) ,  Judomiella s·p . , Redlichina t chernische
vae Rep. , Bergeroniellus micmacc iformis Suv. , Bergeroniaspis 
dualis Jegor. , Erbiella pjankovskia Fed·, ,  A"�dabanella pla.na 
Rep . , Granularia -muchattaensis Rep . ; the brachiopods - Palaeos
chmidtites siniellus ( Pelm. ) ,  Linnarssonia rowelli Pelm. ; th� 
molluscs - Ilsanel1a sp . 

In the upper par.t - Neoc obboldia paradentat a Rep. , Berge
ronielius micmaccifgrmis Suv . , Granularia sp . 

- 41 -;-4;,. Light-brown, medium- and thin parting limestone s ,  
in some interbeds lumpy , concretion-like , with а wavy bedding 
surfac e, Sparse thin int erbeds of greyish-yellow dolomites are 
record.ed 5 . 8  

At the bo ttom of the bed the trilobites are defined -
Neocobboldia paradentata Rep . , Lenadiscus unicus Rep . , Pageti
ellus lenaicus ( Toll ) ,  Judomia sp. , Judo�i ella heba Laz. , 
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Redlichina tchernischevae Rep . , Тungusella manica Rep . , Ber
geroniellus micmacciformis Suv. , ]. spinosus Lerm. , Bergero.., 
niaspis dualis Jegor. , Aldonaia pokrovskayae Kor. , Micmaccop
sis lata Rep. , Labradoria asiatica Rep. , Kootenia nebulosa 
Rep. , Вonnaria sp. , Atdabanella plana Rep� , Chondrinouyina 
olekmica Rep . , Inouyina sp. , Tarynaspis breviS Rep. , Granula
ria protolenorum Lerm. , Kolbinella sp. , Binodaspis sp. , 
Siцijanella � Rep . , Erbiella pjankovskia Fed. 

In the medium part the archaeocyaths - Archaeolynthus sp. , 
Carinacyathus sguamosus ( Zhur. ) ,  P1icocyathus sp . ,  Nochoroi
cyathus lenaicus Zhur. , Trininaecyathus sp . ,  Coscinocyathus 
marocanoides Zhur. , �ozanovicyathidae gen. et sp . indet. ; the 
brachiopods - Palaeoschmidtites  siniellus (Pelm. ) ,  Linnarsso
nia rowelli Pelm. 

In the upper part the trilobites - Bergeroniellus spino
� Lerm. , Aldonaia pokrovskayae Kor. , Judomiella heba Laz . , 
Bathyuriscellus aff� robustus Lerm. , Altitudella � Rep. 

44-46 . Brownish.:.grey, be.dded, wi th ;vavy bedding surface ,  
thin-parting limestones,  with th,in interbeds of grey dolomi-
tes 1 1 . 4 

4 m above the bottom of the bed the �ilobites - Bergero
niellus micmacciformis Suv. , · Judomiel.la sp . 

In the medium part the trilobites  - Neocobboldia paraden
tata Rep . , Pagetiellus lenaicus (Toll) , Bergeroniellus micmacci
formis Suv. , ]. spinosus Lerm. , Aldonaia pokrovskayae Kor. , 
Judomiella heba Laz. 

In the upper part t.he trilobi tes - Pagetiellus lenaicus 
( Toll ) , Judomiella �Laz. , Bergeroniellus micmacciformis 
Suv. , ]. spinosus Lerm. , ·вergeroniaspis dual"is Jegor. 

47. Light-brown, thin-parting .limestones interbedding with 
schistose limestones ot darker·brown coloUт 1 . 3  

In the medium part the trilobites - Bergeroniellus micmac
ciformis Suv. 

Sinsk-FI:Irmation 
E1 ьotgur 48. Argillaceous-siliceous-calcareous shales ,  

in the upper part dark-brown, with sparse interbeds of aphanitic, 
brown limestones 1 . 2  

At the bottom of the bed the trilobites - Pagetiellus 
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lenaicus ( Toll ) ,  Neopag·etina primaeva ( Lerm. ) ,  Bergeroniellus 
gurarii Suv. , ]. spinosns Lerm. , Bergeroniaspis lenaicus Laz . ; 
the brachiopods - Вotsfo�dia caellata ( Hall ) , Lingulella? sp ,  

A t  the top the triloЬites - Pagetiellus lenaicus ( Toll ) ,  
Bergeroniellus gurarii Suv. , ]. spinosus Lerm. , Neopagetina 

.primaeva ( Lerm. ) .  
47, Brownish-grey, thin parting lime_stones with interbeds 

of argillac eous-calcareous pap!=r shales and grained ,greyish-
yellow dolostones 5. 6 

At the. bottom of the bed the trilobit es - Bergeroniellus 
spinosus Lerm. , ].gurarii Suv. , Page tiellus lenaicus ( Toll ) ,  
R. tolli Lerm. , Neopagetina sp . 

2 m above the bo.t tom of the bed the trilobi tes  - Bergeroni.
ellus gurarii Suv, , ]. spinosus Lerm. , Bathyuriscellus sp . ,  
Page.tiellus

. 
sp • .  

4 m - the trilobit e s - Bergeroиiellus gurarii Suv. , ].�
nosus Lerm. , Bergeroniaspis lenaic a Laz . , Pagetiellus lenaicus 
( Toll) . 

At the top of the bed the trilobit e s  - Bergeroniellus _gur§
rii Suv. , ], spinosus Lerm. , Pagetiellus lenaicus ( Toll ) , Ber-. . . . 
geronia§pis lenaic a Laz . ,  Neopagstina primaeva ( Ler,m. ) .  

All over the bed the brachiopods - Botsfordia caelata 
( Hall ) ,  Palaeoschmidtites siniellus ( Pelm. ) ,  Linnarssonia rowel� 
li Pelm. 

50 . Argillaceous-siliceous-calcarecus shale s. and dark-brown 
to black, thin-bedded limestones 1 . 8  

All over the bed . the trilobites - Bergeroniellus диrаr�� 
Suv. , ]. spinosus Lerm. , Bergeroniaspis sp. , Pagetiellus tolli 
Laz. , Neopagetina sp . ;  t)J.e bracЬ.iopods ;_ Bot sfordia caelata 
(Hall ) ,  Palaeoschmidtite s  'siniellus (Pelm. ) ,  Linnarssonia 
rowelli Pelлi.. 

AchcЬ.agyy-Tuoydakl'l 
The section· is exposed on the rig)J.t bank of the Lena 

Ri ver,  2. 5-3 . km below the Achchagyy-Tuo.ydakh Cre ek mou th 
( Fig. 8) . 

Here , at 1 m from the water level exposed are : 
Pestrotsvet Formation 

thickness(m) 
E1 atdjud 1 .  Light-grey, in place s  pink, fine-grained 
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and aphanitic , massive limestones (bed " d -5 " )  
о .  5 lan upstream . the section, 7.  7 m below th� inarker bed 

there is а biostrom with archaeocyaths . 

2. 5 

2. Frequent interbedding of dark-red-red, thin and medium 
parting, v<avy bedded limestones,  wi th а varying amount . of 
argillaceous content , with grey and pinkish, feeЬly ·argillaceous 
limestones 1 2. 5  

4 . 1 m above the bottom the trilobites : Pagetiellus lenaicus 
(Toll) . Judomia sp . 

Perekhod Formation 
Member I 
J .  Greenish-grey, seldom mottled, with reddish spots and 

faded cherry-red, strongly argillaceous, with а conchoidal break 
limestones 1 4  

1 0  m above the bottom the trilobites :  Pagetiellus lenaicus 
( Toll) , Judoщia sp. 

Member II 
4 .  Light-grey, sometimes greenish or pinkish, massive , 

fine-fibrous-bedded limestones 
8 m are not exposed. 
Member III 

1 ьotmic 5. Greenish-grey, strongly argillaceous , medium-

7 . 8  

parting limestones with а conchoidal break 0 . 7  
All over the bed the trilobites :  Pagetiellus lenaicus 

( Toll) , .Judomia sp . ; the SSF : Archaeooides ? lenensi:s ( Vasil ' 
eva) , �. ? improsperus (Vasil ' eva) . 

6 .  Light-grey to white,  medium-grained,  massive limestones 
0.7 

1. Greenish-grey, argillaceous , thick-parting and massive 
limestones with interbeds of pinkish and brownish, strongly 
argillaceous , thin wavy bedded limestones 

Member IV 
2. 95 

8.  Light-grey to white,  fine- and medium grained, massive , 
fine wavy bedded limestones 

9 .  Greyish-yellow, ochreous from the weathered surfac e ,  
massive dolostones ,  with а conchoidal break (marker bed " е,-г " )  

1 . 5  
1 0 .  Light-grey and brownish-grey, fine-grained, massive , 

thin wavy bedded limestones. In the upper part dolomitic , 
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flaggy limeatones 
1 1 .  Mottled, grey,  pinkish-brown, flaggy lime'stones with а 

wavy bedding surface 1 � 35 
1 0 m above the· bottom the tr;ilob:j.tes occur: Pagetiellus 

lenaicus ( Toll ) , Neocobboldia paradentata Rep. , Judomia sp. , 
Bergeroniellus micmacciformis Suv. , Granularia sp . ,  Redlichina 
sp . 

7 .  7 ·m are not exposed • .  
Sinsk Forma.tion 

Member I 
Е 1 botgur 1 2. Light-brown and brown, fine-grained and 

apha.nitic , mainly medium-parting limestones,  containing inter
beds ·af· shally striped and dark-brown to ·ыасk, sometimes bi tu
minous shale s � the th.ickne ss О .  1 -0 .• 1 5 m) • 

Apparent thickness 1 4  
All over the bed tде trilobite s :  Pagetiellus lenaicus · 

( Toll) , Neopagetina .p:;=imaeYa ( Lerm. ) ,  :iЗergeroniellus gurarii 
Suv. , ]. spinosus _Lerm. ' ·  Bergeroniaspis divegens Lerm. 

1 3 . Dark-brown, thin- parting, with wavy bedding surfaces 
limestones .  Interbeds of Ьlack bituminous paper shales occur 
':hich thickшiss reaches О. 5 т in _ the lower par:t but d�?creases 
to 0.05-0 . 1 0  m in the ·upper part 1 7  

In the medium ' and upper parts the trilobites оссщ : Page:
tiellus lenaicus · (Toll ) ,  Neopageti'na sp . ; Bergeroniellus asia
ticus Lerm. 

Member II 
1 4. Blac:�t, bituminous , paper · shales , containing thin inter.

beds of dark-brown and thin parting .limestones.  
Appareцt thickness 4 . 5 

1 . 2  and 2 m  above the bottom the trilobites: Pagetiellus 
lenaicus ( Toll) , Bergeroniellus gurarii Suv. , �. spinosus Lerm. , 
Bergeroniaspis divergens Lerm� 

0 . 85 m is not exposed. 
1 5 . Dark-br�wn, fine-grained, thick parting and massive 

limestone s  int erbedding with units . (0 . 1 -0 . 3  m) of Ьlack paper 
shaies. At the bot tom there are beds with loaf-like swells up 
to 0 . 5  m in height 4 . 9 

_ 1  and 3 m  above the- ьot tom there are the trilobites : 
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Pagetiellus lenaicus ( Toll ) , �. tolli Lerm. , Bergeroniellus 
spinosus Lerm. , Bergeroniaspis divergens Lerm. 

1 б .  Black and dark• brown, bi tuminous . . paper shales wi th 
of limestone dark-brown, fine-grained, thick parting inter-
beds 1 9  

All over the bed there are abundant trilob;i. tes�  Pageti·el
lus lenaicus ( Toll ) ,  Neopagetina primaeva (Lerm. ) ,  Bergeroniel
lus spinosus Lerm. , Bergeroniaspis · di ver·gens Lerm. ; the algae : 
Margaretia antiguissima (Кrischtofovich) ; the sporщes :  Choia 
unica ( Gor. ) .  

2 m above · the .bottom of the bed the annelides - Palaeosco
lecidae gen. et sp . indet . 

Member III 
1 7 .  Light-brown and brown, often striped, fine-grained, 

aphanitic ,  thin parting limestones,  interbedding with shales ,  
and shally brown limestones 8. 5 

All over the �ed the trilobites :  Pagetiellus lenaicus 
( Toll) , Neopagetina .primaeva ( Lerm. ) ,  Bergeroniellus spinosus 
Lerm. 

2 . 5  m is not exposed. 
1 8 .  Black shale s,  in some interbeds paper shales,  contai-

ning bands Фf fine-grained, thin parting limestones 6 . 6 
All over the bed the trilobites : Neopagetina sp . ,  Bergero

niellus asiaticus Lerm. 

G_ botast 
1 

The Kutorgina Formation 
1 9 .  Light-brown, fine-grained,  thin parting 

limestones ,  interbedding with thick parting limestones forming 
swells 3 . 3  

At 1 . 5  and 2. 5 m from the bottom the trilobites : Bergero
niellus asiaticus Lerm. , Bergeroniaspis ornata Suv. 

20.  Fine-greined, light-brown, medium parting limestones  
with8wavy bedding surface ,  uneven interbeds o.f g;eyish-
yellow dolomitic limestones. In the middle of the bed there is 
an interbed ( 1  m ) of dark-brown, flaggy limestones with oil 
smell 1 0  

All over the bed the trilobites : Neopagetina primaeva 
(Lerm. ) ,  Bergeroniellus asiaticus Lerm. ; and, besides ,  at 1 m  
from the top :  Pagetiellus lenaicus ( Toll ) , Aldonaia ornata 
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Lег.г.. , Бinodaspis secunda -Suv.At 5 ni above the bot tom plate.s 
of echinoderms and carapac es of crusta�eans are recorded. 

2 1 .  Semi-bedrock outcrop s of light-brown, coarse-grained,  
sucrosic· , medium parting limestones 4 

The trilobit e s  are present : Neopagetina primaeva ( Lerm. ) ,  
Bergeroniellus asiaticus Lerm. , Binodaspis sp . 

Labaya (Section 1 2 ) 
The sec tiqn i s  on the Lena River right bank , 4 km below 

ohe Labaya Creek. Bedrock outcrops known as "Lenskie stolby" 
( Lena Columns) stretch for dozens kilometres along the river 
bank. 

In this s e c tion the stratotype of the ornata Zone is 
defined ( beds 8-1 2 ) .  

Here, from the water l evel, exposed are deposit s  o f  the 
Kutorgina Formation and the lower part of the· Keteme Formation 
( Fig. 9 ) . 

Тhе Kutorgina Formation 
thiclmess(m) 

Member I 
E1 ьota�t 1 .  Light- and dark-brown, fine-grained and 

aphanitic , flaggy limes�ones .  Ti�es of O , OJ-0 , 05 т in size 
predomina·t;e ; int erbeds of thin. p8.rting · limestones are sparse .  
Lime stones are interbedding vvith thin (up to 0 . 0 1  m )  bands o f  
dolostone s  o f  yello�ish-grey colour about 

1 3 . 5  
All over · the bed abundant trilobi t e s . - Бerg.,.coniellus 

asiaticus Lerm. ; the hyoliths - OЬliguatheca pulchella Val . 

Member II 
2. Brownish, aphanitic,  dense, medium parting limestone s .  

A t  the bottom there is а щarlcer bed " И " withavertical j oin-
ting 7 

All over the bed the trilobit e s  - Neopage tina sp . , · ,Bino
daspis sp. , Bergeroniell�s asiaticus Lerm. 

J. Brownish, aphanitic and fine-grained, thin parting 
limestones with frequent , thin (thick in . the upper part) int erё 
beds of greyi'sh-yellow dolostones 7 .  2 

All over the bed the trilobites - Bergeroniellus asi.aticus 
Lerm. , ]. expansus ( Lerm. ) ,  Binodaspis secunda Suv. 
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4. Dolomitic,  brovmish, aphanitic , c ompac t lime stones 

w:i:th interbeds of yellow dolostones 15. 6 

0. 1 m above the bottom of the bed the trilobites - Berge

roniellus asiaticus Lerm. , Bergeroniaspis kutorginorum Lerm. ; 

3 m - Bergeroniellus asiaticus Lenn. ; 5 m - Bergeroniellus 

asiaticus Lerm, , ]. spinosus Lerm. ; 7 m - Neopagetina ыrimaeva 

Lerm. , Bergeroniellus asiaticus Lerm. , Binodaspi s secunda ::;uv. , 

Bathyurisc ellus sp . ;. 8 m - Bergeroniellus asiaticus Lerm. ; 

1 1  and 1 4  m - Bergeroniellus asiaticus Lerm. , ]. lermo11tovae 

Suv. 

5 .  Dark-brmvn , fine-grai11e d ,  me dium-parting limestones 

\vitl1 а conchoidal break interbedding with calcareous shales 

and shally, greenish-gтey , argillac eous lime stones ( interbeds 

0. 1 -0. 15 m )  3 . 7 

2 m  above the bot tom of the bed the trilobi t e s  - Bergero

niellus asiaticus Lerm. 

Member II 

6 .  Light-brown, apha.пitic limes·tone s ,  thin partiпg in the 

lower part and medium parting in the upper part of the bed, with a 

wavy b edding surface and thin stringers of greyi sh-yellow dolo

stone s on t�em 9 
All over the bed the trilobit es - Bergeroniellus asiaticus 

Lerm. Beside s ,  at the bott om Berя:eroniaspis divergens I.erm. 

occurs and in the medium part - Pagetiellus · lenaicus ( Toll ) 
and Bingdaspis ыaula Suv. 

7 .  ArgillВ:ceous, light -brown , thin- and medium par·ting 

lime stone s v;ith��vavy bedding surfac e ,  interbeds of strongly 

argillac eous , yellowish lime stones with а conchoidal break 1 8 , 5  

A t  the bottom of the bed the trilobites - Bergeroniellus 

asiaticus Lerm. , ]. eX}?ansus ( Lerm. ) .  In the medium par·t -

Ыeopage tina aff. primaeva ( Lerm. ) ,  Bergeroniellus asiaticus 

Lerm. , ]. lex'!!lontovae Suv . In ·the upp er part - :Neopage tina sp . ,  

Bergeroniaspis sp. , Bergeroniellus asiaticus Lerm. , ]. lermon

iPvae Suv. 

Member IV 

€ 1 to t0rn 8. Light-brown to yellow lime stone s.  Тhе 
bed cont ains concretions at the base and lumpy , algal and 

organo genous-clastic interbeds of limestones with stylolitic 

sutures in the upper p art 2. 3 
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All over the bed th� trilo bi t es - Pagetia sp. , Bergeroni
ellus asiaticus Lerm. , Bergeroriiaspis ornata Lerm. , . B. kutorgi
� Lerm. ; the brachiopods - Kutorgina sp . 

9 .  Light-brown and light-yellow, . thin parting limestone s·, 
with interbeds of dQlostones of greyish-yellow colour. Sparse 
occurrence of strongly argillaceous, lumpy limes tones 1 1 . 8 

In the lower part the trilobites - Neopagetina primaeva 
(Lerin. ) ,  Bergeroniellus asie.ticus Lerm. , �. lermontovae Suv. , 
Bergeroniaspis ornata Lerm. , Binodaspiэ paula Suv. 

In the inedium part· . - Bergeroniellus l ermontovae Suv. , ]. 
asiaticus Lerm. , Bergeroniaspis ornata Lerm. , Olekmaspis bob
rovi .Suv. , Bathyиriscellus sp. 

In the upper part - Pagetia sp. ,  Bergeroniellus lermonto
�- Suv. 

1 0 .  Light-browri, thin and medium parting limestone s ,  in 
the medium part cavernous, lumpy, with uneven bedding surfac e 1 0  

In the lower part the trilobites - Bergeroniellus lermon
tovae Suv. , ]. asiaticuв Lerm. , Bergeroniaspis ornata Lerm. 

Iil the upper part - .Aldonaia ornata Lerin. , Bergeroniellus 
lermontovae Suv. , ]. flerovae Lerm. ;· Bergeron;iaspis ornata 
Lerm. , Binodaspis spinosa Lerm. 

1 1 .  Argillaceous ," light-brown, luлipy limes"t<ones ·\vi"th 
sparse interbe ds (0 ; 5  m) of yeliow:ish-grey, thin parting lime-
stone s ,  easily destroying during weathering 9 . 5 

At the levels 1 , 2 , 5  and. 4 . 5 above the bottom of the bed 
there are the trilobites - Bergeroniaspis . sub�rnata Lerm. , 
Bergeroniellus lermontovae Suv. , ]. asiaticus Lerm. , Binodaspis 
paula Suv. , Вathyиrisc ellus sp. 

1 2. Light-,.brown and brown ·limestone s ,  thin- and medium 
parting in the lower .and upper part s of the bed and thick 
partin€; in the medium p art. Lumpy , fine-graine d, \Vavy bedded 
limestone s ,  interbedding with . dolomitic, yellow-grey, shally 
limest one s .  Sparse interbeds of organogenous-clastic limestones, 
sometime s fonning _ lenses 1 1 . 6 

1 m above the bot t om of the bed the trilobites - Neopage
tina sp. , Bergeroniellus l ermontovae Suv. , Bathyиriscellus sp. ; 
4 т - Bergeroniaspis kutorginorum Lerm. , �. ornata Lenn. ; 5 and 
7 . 5  m - the trilobite s - Bergeroniellus lennontovae Suv. , Bat-
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hyuriscellus sp. , Micmaccopsis redlichoide s Lerm. and the 
brachiopods - Kutorgina lenaica Lerm. 

Keteme Formation 
E 1 toy 1 3 .  Light-yellow, thin partin� dolostones alt ernate 

with interbeds ( 0 . 3 )  o,f massive , cavernous dolostones 2 . 1 
1 4 .  Light -yellow, massive , cavernous dolostones 4 
1 5,. Light-yellow _ to whi t e ,  massive dolostones interbedding 

with massive , cavernous dolostones 20 
1 б .  Yellowish-grey, medium parting dolostones about 7 

Section 1 9  
The l eft bank of the Lena River, 2. 5 km above the Elanskoe 

village ( Fig. 1 О) • .  
The sec tion is the stratotype of the upper boundary of the 

Lower Cambrian and of the grandis and splendens Zone s .  

Е
1 toygrn 

limestones 

Keteme Formation 
thicknes·s (m) 

1 .  Grey and Ыueish-grey, fine-grained ,  flaggy 
Apparent . thickness 3 . 5  

The trilobites  - Lermontovia grandis ( Lerm. ) ,  Bergeroniel-
lus .sp . ,  Paramicmacca sp . ;  the hyoliths - Sokolovitheca lnspera
ta Sys . , Ketemecornus viduus ( Sys. ) ,  _!S. ermakoy:j. Sys. , _!S. licitus 
Sys. 

Tit�ary Formation 
2. Yellow and light...,orange,  heterogranular, cavernous 

dolostone s ,  in some places crystallized 3 . 8  
3 .  Yellow, heterogranular, massive dolostones 4. 3 
4 .  Yellow, medium grained; Ыосkу dolostones and limy 

dolostones 4 . 1 
5 .  FееЫу argillace ous and argillaceous dolostone s .  dark

grey an_d grey at the· bottom of the bed and near its top and 
yellow in the medium part ,  fine-grained,  with sparse admixture 
of glauconi te 1 .  б 

0 . 2  m above the bot tom of the bed there are the trilouites
" Paramicmacca peculiaris Jegor. 

б .  Yellow, het erogranular, massive, fееЫу cavernous dolo-
stones and limy dolostones 4 

7 .  Yello\v, . fine-grained,  massi ve dolostones 8 
8 .. Limy, yellow, heterogranular or cryptograined,  strongly 
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frac tured dolo stones 1 2 

9 .  Yellow, he terogra.nиlar, massive a.nd Ыосkу, in plac es 
cavernous dolo stone s 14 

10 • .  Cream-coloured, fine-grained, he t eroparting dolostones 
and argillaceous-limy dolo stone s with sparse grains of glauco-

nit e  2. 2 

Numerous fragment s of trilobit e s  - Paramicmac ca sibirica 
Lerm. , g.pe tropavlovskii Suv. , Lermontovia cf.  l enaica Suv. , 
Alokisto care sp . ,  Ji:. deflexum Jegor. , Granularia sp . 

Elanskoe · Format"ion 
i 1 .  Calcareous- siliceous , grey ,  glauc onitic , massive

flaggy dolostone s with interbeds of dolomitic lime stone s but 
near t�e top - dolomitic conglomerate-br�c cias 3 . 0-3 . 5  

The brachiopo ds - Linnarssonia rowelli Pelm. , Nisusia 
kotuyensis Andr . , Lingule lla ? sp . ,  Obolellidae gen, et sp. 

indet . 
1 2 . 1'/hi t e ,  flaggy limestone s containing the algae Amganel

la sp . ;  Proaulopora sp . a.nd interbeds of b1ueish-1ight-grey 
lime stone s 2. J 

1 3 . Calcareous, white , "grit " ,  Ыосlсу sandstones , at the 
bo t t om with

8
lens of dolostones 2. 3 

Near the -bo t t om there are the t rilobites - Paramicmac c a  

sibirica Lerm. , l.pe tropavlovskii Suv. , Erbia granulosa Lerm. , 
Е· cf.  sibiric a ( S chm. ) ,  Chondragraulos minussensis Lerm. , Q. 
ех

. 
gr. minus sensis Lerm. , Ko ot eniella slatkowskii ( S chm. ) ,  �. 

acuta N. Tchern. , �. turgida Su� . ,  Lermontovia grandis ( Lerm. ) ,  

Granularia obrutchevi Pol . , Koptura lata N. Tchern. , Alokisto
� ?  deflexum Jegor, , Neopage tina shishkini Jegor. , Chondra

graulos (Ant . ) � Jegor. , Koo tenia sp . ,  Pro zacanthoides sp. , 

Edels t einaspis sp. ; the archaeocyaths - Erbocyathus he t eroval

lum ( Vol . ) ,  Irinae cyathus "grandiperforatus " ( Vol. ) ,  1· schaba

novi Roz . ; the brachiopods - Linnarssonia sp . 
1 4 .  CalcareoU.s, organogenous-de tritic , ;vhit e  and light-

grey , flaggy sandstones 3 . 5  
The trilobit e s - Paramicmac ca pe tropavlovskii Suv. , R· 

sibirica Lerm. , Lermontovia grandis ( I,erm. ) ,  Edelsteinaspi s 

ornata Lerm. , Erbia granulosa Lerm. , Neopage tina schishkini 
Jegor. , И· ve·nusta Laz. , Namanoia inc erta N •

. 
Tchern. , Chondra-
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graulo s  minussensis Lerm. , Q.  (Ant . ) necopina Jegor. , Koote
niella slatkowskii ( Schm. ) ,  �. acuta N. Tchern. , Chilometopus 
convec tus Suv. , Lenacare asperum Jegor. , Binodaspis plana Suv. , 
]. lecta Jeg9r. , Granularia obrutchevi Pol. , Laminurus planus 
Rep. , Eop·�ychoparia sp . ,  Kootenia sp . ,  Koptura sp. ,  Bergero
niellu§ ? sp . ;  the archaeocyaths - Tegerocyathus e delsteini 
(Vol , ) ,  �. lce temensis Roz . , Archaeocyathus olculitchi ( Zhur, ) ,  
Irinaecyathus ",grandiperforatus " ( Vol. ) ,  J. . l enaicus Roz . , 
Kiwicyathus ? egorovae ( Roz. ) ;  the brachiqpods - Linnarssonia 
rowelli Pelm. , Nisusia kotujensis JL�dr. , Trematobolus pristi
nus bicostatus Gor. 

1 5 . Vfuite  and light-grey, massive sandstone s  and conglo-
merate-breccia limestone s  8 . 9 

The trilobit e s - Chondragraulos minussensi� Lerm. , �
niella slatlcowskii ( Schm. ) ,  �. acuta N, Tchern·. , Edelsteinaspis 
ornat� Lerm. , Paramicmacca petropavlovskii Suv. , Erbia granu
losa Lerm. , ]. sibirica (Schm. ) .  

Near the bottom of the bed there are the trilobites -
Neopagetina schishkini �egor. , _ш. venusta Laz . , Eospencia sp. ; · 
the archaeocyaths - Kiwicyathus ? egorovae ( Roz. ) and . the 
algae - Epiphyton scapulum Korde , Proaulopora � Кrasnop . ,  
Tubophylluлi victori Кrasnop . ,  Girvanella proЫematica Nich. et 
Ether. 

In the medium part sparse trilobite s - Menneraspi s ? sp . ,  
Bathyurisc'ellus .sp . , Koo t enia sp . ;  the brachiopods - Kutorgina 
lenaica Lerm. , Trematobolus pristinus bicostatus Gor. , Nisusia 
kotujensis And. , Lingalella ? sp . ,  Botsfordia caelata ( Hall) . 

Only in the upper half of the bed the following trilobites 
occur - Namanoia inc erta N. Tchern. , Alokistocare ? . deflexum 
Jegor. , Laminurus planus Rep. , Lenacare aspe:rum Jegor. , Inouyi-. 
na lenaica Jegor. 

�1 toyspl 1 6 .  Тhе lower part of the bed ( 1 . 2  m ) c onsists 
of light-grey, massive limestone s  with interbeds of  organogenous 
lime stone s ,  the medium part ( 1 . 2  m) - dolomitic,  light-brownisl;L
grey flaggy sandstones ; the upper part(O. б m) -white limestones 3 

In massive 'limestones the following trilobi t e s  are recor
ded - Anabaraspis sp . ,  J!:. splenders ·Lerm. , !· cf. splendens 
Lerm. , ErЬia sibirica (Schm. ) ,  ].granulos/3. Lerm. , Alokistocare 
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laticaudum Reeser, Kootenia onto ensis N. Tchern. , �.jakut ensis 
Lerm. , �. anabarensis Lerm. , Koot eniella slatkowskii (Scl'ill!. ) ,  
Dolichometopus perfidellis Jegor. 1 Edelsteinaspis ornata Lerm. , 
Chondragraulo s  minussensis Lerm. , Eoptychoparia manife sta Laz . , 
Jakt.itus amplus Jegor. , Neopagetina venusta Laz . , Parehmania lata 
N. Tchern. ,  Koptura oЬlonga N. Tchern. , Chilomet opus suvorovae· 
Tomashp. , Ogygopsis sp. , Granularia sp . ; the ·brachiopods -
Trematobolus pristinus bic·ostatus Gor. 

Beside s ,  in the upperlying part of the section the trilobi
tes - Edelsteinaspis plana N. Tchern. , Koptura lata N. Tchern. , 
Juliaspis solida Sem. , Chondragraulo s  (Ant . ) arcuata Jegor. , 
Elankaspis abrosa Jegor. , Ogygopsis batis ( Vfalc . ) , Ptychoparia 
magna N. Tchern. , Chilometopus c onsuetus Suv. , Amgaspis medius 
N. Tchern. , Bathyuriscellus ? sp . ;  the brachiopods - Linnarsso
nia rowelli Pelm. , Elankella belli ( Pelm. ) ,  Lingulella ? sp. ; 
the algae - Epiphyton scapulum Korde , Renalcis pec tunculus 
Korde , Proaulopora. glabra Кrasnop. ,  Subtifloria delicata Masl. , 
Girvanella proЬl ematica Nich: et Ether. 

1 7 .  Dolomi t ic sandstones. ( 1 .  5 m) , transferring along the 
line of strike into limestones overlapped Ьу argillaceous-
limy, Ьlocky dolostones 3 . 4 

The trilobites - Chondragraulos  minussensis Lerm. , Q. (Ant . ) 
curvae N. Tchern • . , Koot enia anabarensis Lerm. , �. ontoensis N. 
Tchern. , �. amgensis N. Tchern. , �.jakut ensis Lerm. , Koo teniella 
sima Suv. , Olenoides aptus Suv. , Amginoerbia s electa N. Tchern. , 
Chilometopus consuetus Suv. , Koptura lata N. Tchern. ; Erbia si
Ыrica ( Schm. ) ,  !;. granulosa Lerm . , Chondranomocare sp. , Alo
kistoc are sp . ; the brachiopods - Linnarssonia rowelli Pelm. , 
Kutorgina lenaica Lerm. , Nisusia kotujensis Andr. , Elankella 
belli ( Pelm. ) , Lingulella ? sp. ,  Paterina ? sp . ;  the algae 
Epiphyton scapulum Korde , Girvanella proЬlematica Nich. et 
Ether. 

E2amg 0 . 1 m below the top the first Schistocephalus �
tiguus N. Tchern. occurs. 

1 8 .  Light-grey, massive and Ьlocky limestones 1 . 4  
The triloЬit e s - Schistocephalus antiguus N. Tchern. , Chond

ragraulo s minussensis Lerm. , Tankhella devexa N. Tchern. , Koo t e 
nia ontoensis N. Tchern. , � granulosa Lerm. , !;. siЬirica 
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( Sclun. ) ;  the brachiopods - Elankella belli ( Pelm. ) ,  .Lingul el

la ? acuta Pelm. , Nisusia ko tujensis Andr. , Matutella amgensis 
Andr. , Lihnarssonia sp . ,  Pat erina ? sp . , Romo t re t a ' gorjanskii· 

( P elm. ) ,  B. salancaniensis ( P elm. ) .  

1 9 .Brownish- grey , flaggy , and thin parting , cliffforming 

liine stones are distinctly tracing in near-by outcrops 0 . 8 
The trilobi t e s  - Schistocephalus sp . ,  .§.. antiguus Ы. Tchern. , 

Chondragraulos . minussensis Lerm. , Granularia obrut.chevi Pol. , 

Koo t enia rasilis Suv. , �. deflexa Tomashp . ,  Olenoides aptus 

Suv. , Paradoxides sp. , R. rozanovi Jegor. ; the brachiopods 

Ela.n.kella belli ( P elm. ) ,  Lingulella ? acuta
.
Pelm . , Nisusia 

kotujensis Andr. , Matutella amgensis Andr. , Linnarssonia sp. , 

Pate.rina ? sp� ; Homo treta gorjanskii . ( P elm. ) ,  ,Н. salanc aniensis 

( Pelm. ) .  
20 .  Light-grey and white , massive and flaggy limest ones 

and calcareous sands tones 3 . 2 
The t rilobite s  � Chondragraulos minussensis Lerm. , Koot enie 

amgensis N. Tche=. , Neopage t ina shishkini Jegor. , Ela.n.kaspis 
abro sa J egor. , Granularia sp . · and the brachiopods - Nisusia 
ko.tuj ensis Andr. , ·мatutella amgensis Andr. - are t ypic al· of 
the lower half of the bed;  and. the t rilobit e s  7 Schistosephalus 
antiguus N. Tchern. , Erbia sibirica ( Schm. ) ,  .r;. granulo s a  Lerm. , 

Koot enia anabarensi s  Lerm. , !. moori Lerm. , �. ont oensis N. Tche rn. ,  

Granularia grandis Lerm. , Koo t eniella slatkowskii E S clun. ) ,  
Olenoides cf. calvus Laz . ; the brachiopods - Nisusia sp . , Matu
t ella amgensis Andr. , Elankella Ъelli ( Pelm. ) ,  Linnarssonia 

sp . , Lingulella ? sp. , Obolellidae gen. et sp. indet . ;  and 

also the i3.lgae - Epiphyton saapulum Korde , Renalcis pectunculus 
Korde , Botomaella zel enovi Korde , Tubophyllum vic t ori Y�asnop . 

of the upper half. 
2 1 . At t_he bo t t om and top of the bed there are interbeds 

(О . 5-О . б m) ·af limy1 brownish- and dark-grey1 j o inty dolost one s .  
In the medium part light-grey and whit e  limestories and organo
genous lime stone s Wi th interbeds of calcareous c onglomerat e-
breccias 

· тhе t rilobit e s - Schist o c ephalus antiguus N. Tchern. , 

Chondragraulos minus sensis Lerm. , Koo t enia amgensis N. Tchern. , 

�. ontoensis N. Tchern. , Olenoide s  aptus Suv. , Chondranomo care 
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ех gr. bidjensis Pol . , Amphoton longus N. Tchern. , Erbia 
sibirica ( Schm. ) ,  Granularia grandis Lerm. , Koot eniella 
slatkowskii ( Schm. ) ,  Amgaspis medius N. Tchern. , Amginouyia 
elegans �. Tchern. ; the brachiopods - Matutella amgensis 
Andr. , Lingulella ?  sp .  

22. Light-grey and whit e ,  flaggy limestones and organoge
nous limestone s ,  in the medium part with an interbed of calca-
reous conglomerate-breccias 7 . 5 

The trilobites - Schistocephalus antiguus N. Tchern. , 
Chondranomoc are eminens N. Tchern. , Q. bi·dj ensis Pol. , Chondra
graulos (Ant . )  convexa Ы. Tchern. , Q. (Ant . ) aff. acutarcuata 
N. Tchern. , Q. minussensis Lerm. , Amphoton longus N. Tchern. , 
Amgaspis medius N. Tchern. , Peronopsis fallax ( Linrs. ) ,  Koot e
nia jakutensis Lerm. , �. ontoensis. N. Tchern. , Erbia sibirica 
(Sc�. ) ,  Granularia grandis Lerm. , Q. obrutchevi Pol. , Olenoides 
calvus Laz . , Koo teniella slatkowskii ( Schm. ) ,  Pseudonomocarina 
aojiformis N. Tchern. , Gaphuraspis inornata E. Rom. , Q. inflata 
N. Tchern. , Elankaspi s abrosa Jegor. , Lenagraulo s  stabilis 
Jegor. , Parchmania lata N. Tchern. ; the brachiopods - Elankella 
belli ( Pelm. ) ,  Nisusia kotujensis Andr. 

2J . Brownish-grey and whi t e ,  flaggy and thin parting lime-
stones Apparent thickness 2 

The trilobit e s - Chondragra�o s  minussensis Lerm. , Q. (Ant . )  
ех gr. flerovae Lerm. , Q.  (Ant . )  � N. Tchern. , Juliaspis 
solida Sem. , Erbia sibirica ( S chm. ) ,  Paget ia sp. , Koo tenia 
sibirica Lerm. , Proasaphis cus sibiricus N. Tchern. , Olenoides 
sp . ,  Amginouyina sp . ,  Tankhella sp . ,  Amphoton sp. , Koo tenia sp. ,  
Koot eniella sp. , Chondranomocare sp . 

GENERAL CНARACTERISTIC OF LOWER CAМВRIAN STAGES 
Tommotian Stage 

Tommotian Stage was defined Ьу A. Yu. Rozanov and V . V . Missar
zhevsky in 1 966 ( Rozanov, 1 966 ; Rozanov, Missarzhevsky, 1 966 ) .  
The strato type of ·the stage was . st�ted on the Aldan River 
"Dvort sy" (Section 1 ) .  The hypostratotype  ·of the stage is on 
the Lena River, the right . bank, opposite the Isit ' village 
( Section J ) .  

The thickne ss o f  the stage in the stratotype  is 85 m, the 
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hypostratotype - about 80 m, 
The lower boundary of the Tommotiaп Stage , it is also 

the lower boundary of the Cambriaп, is drawn along the bottom 
of the Nochoroicyathus ( =Aldaпocyathus) sunnaginicus Zone . 
In the section which is given as the type-one , the lower boun
dary of the stage апd the system is drawn along the bottom of 
bed 8 . •  Unfortunatelly, on the Lena Rive·r this part of the 
section is not exposed in natural outcrop� .  It сап Ье observed 
only in boreholes in the Bydyangaya Creek- mouth (near Section 
3 )  and near the Kisi-Taas Creek mouth ( Zhuravleva et al. , 
1 983 ) . 

The upper boundary of the stage i s  drawn along the bottom 
of bed 4 in the Section 4 ( the Zhurinsky Mys ) ,  

The beginning o f  the Tommotian i s  charact etized Ьу а mass 
арреаrапсе of skeletal fossils . 

In the type area in pre-Tommotiaп deposits there are 
single tubular formВ апd acritarchs , abundaпt microphytolit e s ,  
stromatoli tes  апd •itrace fossil s " .  Beginhing from the sunnagi
nicus Zone we find not J, ess  than 1 0  sp ecies  of archaeocyaths , 
8 spec ie s of hyoliths,  more than ЗО species of "phosphatic " 
proЫematics апd about 15 species of mollusc-like fossils.  
This assemЬlage is charact erized Ьу the арреаrапс.е of such 

_ wideJ,y. distribut ed forms as Turcutheca crassecochlia ( Sys. ) ,  
Exilitheca multa Sys. , Ladatheca � ( Sys,. ) ,  Tiksitheca licis 
:Мiss . , Hyolithellus t enuis Miss. , J!. vladimirovae Miss. , Coleo
lus trigonus Sys. , Tommotia admiranda (Miss. ) ,  ! . kozlowskii 
(:Мiss . ) ,  !.рlапа (Miss . ) ,  Sunnaginia imbricata Miss . , Tumuldu
ria incomperta Miss. , Camenella ge.rbowskae Miss. , :i3emella 
jacutica (Мiss . ) ,  �. septata (Miss. ) ,  Barskovia hemisymЩetrica 
Gol . , Aldaпella rozaпovi Miss. as well as sponges and brachio
pods . 

On the whole ,  оп the Siberiaп Platform the assemЬlage of 
the sunnaginicus Zone is much richer апd сап include about 
1 00 specie� of diverse orgaпisms : archaeocyaths апd o ther 
sponges ,  molluscs,  brachiopods , diverse groups of proЫematic 
fossil s (J:;tyolithelminte s ,  torrп�юtii�s ,  halkieriids апd etc,  ) .  

About 1 6  ge_nera of archaeocyaths are described from the 
Tommotian S t age , most of which e.re characterized Ьу а simple 
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porous system of walls and septae . Amoпg them the follo-
wiпg geпera сап Ье recorded :  Archaeolynthus , Dolcidocyathus , 
Ro tundocyathus , Nochoroicyathus t Erismaco sciпus , Ret ecosciпus , 
Okulitchicyathus e t c .  Only iп the secoпd half of the Tommotian 
Stage the first represeпtative s with tumuli оп the outer wall 
( the Tumuliolyпthus, Tumulocyathus geпera) appear. 

Duriпg the Tommotian Age archaeocyaths evolved only Ьу the 
oligomerizat ion of simple poro sity of an out er wall. 

Origiпally, zonal subdivisioп of the Tommotiaп depo sits 
was made оп archaeoc yathan assemЬlages .  Three zoпes were defi
пed.  

The lower, Nochoroicyathus sunnagiпicus Zопе , was charac
terized Ьу several species of archaeocyaths : Archaeolynthus 
polaris (Vol . ) ,  Cryptoporocy!t hu s junicaneпsis Zhur. , Dokido
cyathus sp . , Nochoroicyathus sunnagiпicus ( Zhur. ) ,  B. virgatus 
( Zhur. ) ,  B. belvederi ( Roz. ) ,  B. vulgaris Zhur. , B. tkatschenlcoi 
(Vol . ) ,  И.pseudooccultatus Roz. , и. aldanicus Zhur. , Okulitchi
cyathus discoformis ( Zhur. ) and Cambrocyathellus t schuranicus 
Zhur. 

Beginning from the secoпd zопе , Dokidocyathus regularis , 
Dokidocyathus regularis Zhur. , Nochoroicyathus aпabarensis 
(Vol . ) ,  И. mirabilis Zhur, , Ret ecosciпus sakhaeпsis A. Zhur. , 
Erismacoscinus rojkovi ( Vol. ) ,  Cambrocyathellus proxiinus 
( Fопiп) , Dic tyocyathus tranlucidus Zhur. апd some other forms 
appear. It is import ant that iп the secoпd half of regularis 
Zопе some forms are added to this assemЫage help us t o  
defiпe two subzone s ( Lapworthella tortuosa and 1, bella) withiп 
the zone iп questioп поt only Ьу tommotiids and other groups 
but also archaeocyaths. Amoпg them the most iпterestiпg are 
Nochoroicyathus pallidus ( Vor. ) ,  Sakha�.cyathus subartus 
( Zhur. ) ,  Tumuliolynthus proximus Zhur. and the first Tumulo
cyathus ko tuyikeпsis australis ( Roz . ) .  Abundant fiпds of 
Nochoroicyathus anabarensis (Vol . ) are also  recorded. 

The upper zопе , Dokidocyathus leпaicus - Тumuliolynthus 
primigeпius is charac terized Ьу an appearance of Dokidocyat
hus lenaicus Roz . , Nochoroicyathus turbidus ( Roz . ) ,  И.grandis 
Zhur. , Korshunovicyathus melпikovi ( Korsh. et Zhur. ) апd 
first represeпtative s of the genera Orbicyathus , Sibirecyathus. 
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The best sections of the sunnag�n�cus Zone are - on the 
Aldan River and one of them (Section 2) can Ье c onsidered the 
type 6ne , the two other zone s  are better represented on the 
Lena River in the Section J ( Isit ' ) . 

Hyoliths , mollusc s and numerous groups of zooproЫema
tics are very diverse in the Tommotian. It is they due to 
which 8;ll additional and, as it , at present , appe�red t o  Ье , 
mo st impressive information oonc erning the zones and stage is 
received, It allows us to recognize and correlat e _ Tommotian 
deposits  on all the continen4s.  

The hyoli ths of the su.nnaginicus Zone are represented· 
by- species of the genera Ladatheca, Spiriulitheea, Turcutheca,  
Laratheca, Aliatheca and some sp ecies of Exilitheca. Tchuranit
heca� Antiguatheca,  Eonovitat_us, OЫiguatheca and true hyoliths 
W,ith ligula OЫisicornus , Notabilitus and others are added to 
them in the reguiaris Zone . 

Uniformitheca jasmiri ( Sys. ) ,. Oxytus sagittalis Sys. , 
Doliutus sp. ;· some . species of the genus Buri thes and o thers 
are typical of the lenaicus-primigenius Zone . 

Mollusc s are 'ra ther abundant · from the beginning of ·the 
Tommotian. In the sunnaginicus . Zorie the mollusqs Bemella septa
ta (Miss. ) ,  �. jacutica (Miss . ) ,  �.parula Miss. , Aldanella �
zanovi Miss.  ·and o ther are recorded. 

In the lower parts of the regularis Zone ( sub;;one tortuo
sa) Latouchella 'korobkovi (Vost , ) ,  Anabarella indecora �iss. , 
appear, The lenaicus-primigenius Zone is charact erized Ьу the 
finda of Aldanella operosa .Mis s.  Ву the beginning of  the Atd-a
banian а iшmber of mollus,c s is sharply reduc ed •vi thin the 
stratotype area. 

А significant C!Jmponent of the Toппilotian fauna is \Vat so
nella sibirica (Miss . ) ,  recorded in the sunnaginicus and �
laris zone s, · 

Anabaritids and o ther tubular proЬlematic s ·are wid�ly 
distribute d  in the Tommotian. Tiksitheca licis Miss. , Cambro
tubulus decurvatus Miss.  ·, Coleoloides trigeminatus Miss. , 
Coleolus trigonus Sys. are e specially typical of the lower 
zone , . but anabaritids seldom occur. Тhеу are more charac teris
tic of _the Lower Tommotian of the Yudoma-Olenek Facies Region. 
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Some. of these fossil s  are recorded even in older deposi ts of 
the Nemakit-Daldyn Horizon ( or stage ) of the Vendian but main
ly outside the stratotype area ( north of the Siberian Platform, 
the Uchur-Maya Area) , 

Hyolithelminte s ,  halkieriids and chfu"celloriids are widely 
distribute d  all over Tommotian $tage but their stratigraphic 
significance is not clear for the present . 

Toтmotiids ( s . l . ) are the most significant group for the 
Tommotian Stage subdivision and correlation. Numerous represen
tatives of the genera Tommotia and Camehella are tJ�ical of the 
whole ·st age , from its base to the top. They pass to а considerab
le extent into the Atdabanian Stage. 

At the same t ime genus Lapworthella became the basis for 
the estaЬlisЬmen.t of the subzones _1. tortuo sa and _1. bella in 
the regulari s Zone . Besides, there are diV1.iirse zooproЫematics 
distinctly charact erizing separate z ones,  Of the sunnaginicv.s 
Zone typical are Sunnaginia imb�icata Miss.  and Tumulduria 
incomperta Miss. , for the lenaicus - ;primigenius Zone 
Mobergella radiolata Bengt . The latt er form has а very wide 
geographic distribution, It is а goo d  marker level for correla
tion of different regions. 

Tommotian, inart iculate .  brachiopods are taxonomic a1ly poor 
and repre sented Ьу the three species :  Aldano treta suшшv;iнeпsis 
Pelm. , Cryptotreta neguertchenensis Pelm. (order Pat erinida) and 
Nochoroiella �sitica Pelm. ( ?  order Obol ellida ) ,  The first spe
cies is typical of the sunnaginicv.s Zone, Tl1e latt er two forms 
appear in the regulari s Zone and then can occur all over the 
.stage an'd in younger deposit s.  All 'Ghree mentioned above spe
cies have а simple inner s tructure of а shell and а position of 
а pedicle protruding be tween valves of а shell . 

А typiC"al feature of the Tommotian deposits  in the strato
type area and other regions is а lack of reliaЫe findings of 
trilobites in ·�heni. Lately, а find . of trilobites defined as 
Termierellinae gen. et .  sp. indet .  1 ,  T, geii. et sp . 2 ( Fedorov 
et al . ,  1 97 9 )  in ·the sunnaginicus Zone (Section 1 )was mentioned. 
However, after studying this material and .many papers of o ther 
authors concerning this outcrop , it turned out that fragments 
of а proЫematic fossil earlier de scribed Ьу Missarzhevsky as 
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Tumulduria 'incomperta Miss.  were mistaken for trilobit es 
( Bengt son et al. , 1 987 ) .  

Tommotian calcareous algae are on the initial stage of 
evolution of this group of flora апd that ' s  why they form 
taxonomically scanty associations. At. the base of the Tommo
tiaп .$tage ( swmaginicus Zone) Renalcis. gelatinosus Korde is 

0>\ . 

found that precedes· an appearance of algal staЬle assemЫage : 
Renalcis gelatinosus Korde , Korilophyton �nopinatum Voron. , 
Subtifloria delicata �asl. and Girvaпella sp. An assemЫage 
о{ calcareous algae or' the regularis Zone in all regions bacame 
diverse and, what is worth recording, for the first time true 
deniritic form� (Epiphyton) app ear. 

Some data on acritarchs are of cert·ain interest for the 
stage it self as well as for correlation. with se? tions of the 
East-Europ.ean Platfonn. Acri tarchs are not t-ypical of c arbona
te facie s ,  in several cases they were found in the swmagini
cus Zone , however·, and their c omposition more like that of 
the Lontova Horizoц ( Ogurt sova, 1 975 ) �  But а compositon .of 
acritarchs from the reвмlaris Zone ( Rudavskaya, 1 985 ) is simi
lar to that of the Talsy ( =Dominopof) Horizon. 

Thus, the three main peculiarities of the staga сап Ь е  
recorded a s  the. most important one s .  First ,  Tommo.tiaп archaeo
cyaths are characterized Ьу simple wall struoture , secondly, 
stage deposits are rich with zooproЫematic� with phosphatic 
skeletons 'and in the third place , triloЬit es and o ther arthro
pods are uncharacteri<!tic of the Tommotiaп,- authentic арреаrап
с е  of which сап Ье recorded only. from the beginning ·of the 
Atdabanian Stage , 

А tdabaniaп Stage. 
The Atdabanian Stage subdivided into four zones was estab

lished Ьу I. Т. Zhurav:leva ar1d А. Yu. Rozanov · under particip?-tion 
of V . I . Korshunov (Miэsarzhevsky, Rozanov, 1 968 ; Zhuravleva, 
Korshunov, Rozanov, 1 96 9 ) .  

The stratotype o f  the Atdabanian Stage in the eastern . . 
type of sections includes the upper part of the Pestrotsvet 
Formation and tw'o lower members of the Perekhod Fonnation. 
Uпfortunat ely, the lower part . of the stage is not excavated in 
this area and сап Ье studied only in а borehole in the Gosti-
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naya River тouth. 
In а transitional t��e of sec tions , the Atdabanian Stage 

includes the upper part of the Pestrotsvet Formation and 
Nokhoroy МетЬеr (Sec tion 4 ,  Zhurinsky Mys - the hypostrato type 
of the Atdabanian S t age ) . А rapid development of тапу groups 
of fauna which appeared earlier, in the Tommotian ( archaeo cy
aths , hyoliths , brachiopods , sоте groups of skeletal proЫe
тatic � ) , is typical of the Atdabanian Stage ; sоте group s , such 
as trilobites,  bradoriids and other arthropods are represent ed 
in the Atdabanian for .the first time. 

The thickne ss of the Atdabanian in the stratotype area is 
about 200 т,  8-65 т belong to the upper part of the Pe�trotsvet 
Formation and about JO т to the first and second тетЬеrs of ·�he 
Perekhod Formation·; the non-exposed part i s  approximately 1 00m. 

The stratotype of the Atdabanian lower boundary is in the 
�ec tion 4 ( Zhurinsky Mys ) ,  it is confined to the boundary bet
ween beds J a.hd 4, Bed 4 is represented Ьу int e.rc alations of 

interbeds of algal biostroтeв ( light- and greenish-grey, fine
crystalline lime вtones )  and. argillaceous ruddy-red limestone s.  
The вtage boundary is drawn in this section at the base of the 
lower biostroтe . It is in rather hoтdgeneous sediments of the 
Pestro t svet Formation and has no traces  of stratigraphic hiat
hus. 

At the base ( beds 4-б of �ec tion 4) of the At.dabanian Sta
ge there is а ·representative asseтЬlage of the arqhaeocyaths : 
Korshunovicyathus melnikovi (Korsh. et Zhur. ) ,  Fransuasaecyat
hus subtumulatus Zhur. , Rotundocyathus igno tus (Korsh. et 
Roz. ) ,  Nochoroicyathus dissepiтentalis Zhur. , !.grandis Zhur. , 
Retecoscinus zegebarti Korsh. etc. ; the trilobites : Profallo
taspis sibiric a Rep. , R, jakut ensis Rep . ; the crustaceans:  
Isoxys jurensis Ivantsov; the hyoliths : OЬliguatheca b±costata 
(Miss. ) ,  Burithes erum Miss. , Conotheca тammilata Miss . , 
Eonovitatus superbus Sys , , �. obruptus (Mesh. ) ,  Dorsojugatus 
тulticostatus Sys. etc.  

Unfortunately ,  archaeocyaths in bed J,  underlying the 
Atdabanian Stage in this section, are very sparse. То сотраrе 
an asseтЬlage , of archaeocya ths of the upper Tommotian and 
those of the lower_ Atdabanian one need to address the Section 
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� ( Isit ' )  which facies conditions in an interval corresponding 
to the upper Tommotian were more favouraЬle for that group • . 

The А tdabanian upper boundary coinc ide·s \Vi th the boundary 
between the second and third members of the Perekhod Formation 
(beds 20 , 21 in the Section 8 and b.eds 23 , 24 in the Section 9 ) .  

Atdabanian trilobites are abundant and diverse , espec ially 
in the sec ond hi:t1f of the stage . Most typical are sutureless 
trilobit es of suborder Olenellinae and small miomeric ones -
representatives of family Pagetiidae . A · composit io� of trilo
Ьi tes significantly change s throughout the· section what is 
connected with evolutionary development . of the group in the 
Atdabanian. 

Within the stage from base to top four trilobitan zones 
are successively define d :  Profallotaspis jakutensis ,  Fallotas
.�. Pagetiellus anabarus , Judomia (dUktaspis (Prouktaspis) ) .  

In the lower part of the stage assemЫages are low-diver
se.  Predominated are representatives of family Fallotaspididae . 
At the base of the stage only one genus . Profallotaspis ( the 
jakutensis Zone) is . known. The genus is а pandemival for the 
Siberian Platform, it is the oldest in the Class Trilobita and 
has several archaic features in �ts structure . Above , in the 
Fallotaspis Zone , species of genus Fallotaspis and first spe
cies of genus Вigotina belo�ging to suture trilo

.
bite s ( su.bor

der Redlichiina) are widely distributed, that means а sudden 
change in trilobite development , Both genera are widely dis
tributed in Lower Cambrian sequences of the globe ,  

In the second half o f  the Atdabanian а diversity o f  trilo
bites increases.  Representatives of the Fallotaspididaa family 
prac tically do not occur here . They are replaced Ьу those of 
the Nevadiidae family and diverse Pagetiidae . 

Genera Nevadella, Archaeaspis , Pseudoresserops, Triangul
lina, Compsocephalus and Bigotina no t counting а zonal index · 
species are typical of the Pagetiellus anabarus Zone , 
The composition of the assemblage changes а little inspite 
of lateral facies substitutions. 

In the upper part of the Atdabanian Stage within the 
stratotype section different asse�blages of triloЬites are con
nected with distinct facie s . Тhus , in the west ,where dolostones 
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are predominant , trilobites of genus Uktaspis (Prouktaspis) and 
sparse Metadoxides and Bulaiaspis ( sections J-4) occur. Here , 
the Uktaspis (Prouktaspis)  Zone is defined, the stratotype of 
which is in · а . section on the right bank of the Lena River,  
above the Kisi-Taas Creek. In t�e eastern regions predominant 
is· genus Judomia accompan:j.ed Ьу Pagetiellus, Hebediscus , Trian
gulaspis and in the upper part of the zone - Bonnia, Botomella, 
Sinskia. They are widely distr�buted in Cambrian sequenc es of 
the globe.  Deposits containing these trilobj_tes  are joint into 
the Judomia Zone . 

The Atdabanian Stage is. а time. of an appearance and first 
stages of development of trilobites.  TriloЪite carapaces gradu
ally becomes more complicated,  their morphological and t axonomic 
diversity increases ,  the main features which lately flourished, 
appear. 

· For archaeocyaths the Atd�banian is а stage .of acme due to 
а development of compound skeletal element s in morphogenesis. 
In the At.dabanian fonns wi th aporous septa ( Leptosocyathus and 
others) , inner wall with annuli ( Tayloroyathus etc . ) ,  diverse 
bracts  and channels оп an outer wall ( Arturocyathus, Carinacy
athus etc . ) appear. 

Beginning from the second half of the stage first families 
with а complex outer wall occur, such as mult iperforat e tumuli 
( Japhanicy�thus e t c  • .) or microporous sheaths ( Robertocyathus , 
Mennericyathus ) .  Not only morphological but · numerical diversity 
·of Atdabanian archaeocyaths is  striking. If in the Tommotian 
defined are not more ·i;han 20 genera then in the Atdabanian а 
number of archaeocyathan genera exceeds бо , · i. е .  increased th:ree 
time s as much in the basin re stric ted ih the area ( the strato� 
type area of .the Lower Cambrian) . 

But together with repre sentatives of new genera, faшilies 
and higher taxa there are а great number of fonns "traced"  
from below. Thes'e are the genera: Archaeolyпthus , Tumuliolynt
hus , Nochoroicyathus etc.  

According to  archae oc yaths the Atdabanian Stage can Ье 
subdivided into 4 zone s ,  non-identical to trilobi t e  zone·a 
(from base to top) : Retecoscinus zegebarti, . Carinacyathus. 
( =Porocyathus .) pinus·, Nochoroicyathus kokoulini and Fansycyat-
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hus lermontovae . А large buildup located in the Anabar-Sinsk 
Facies Region, and built Ьу algae or algae together with . 1 archaeocyaths controJ:,ed а lateral · distribution of. archaeocy-
aths . As a · resul t ,  archaeocyathan assemЫages of all the four 
zones do not always have the same charac teristic all ov- er 
the whole region. 

In the Reteco scinus z egebaJ.•ti Zone in the wes·t ( sec tiqns 
J-4) among archaeocyaths "tracing · " forms are predominate and 
only several forms with complex walls show а renewal of compo
sition compared wi th the Tommotian Stage .but in the east forms 
\vith а c omplex inner wall were already abundant : Leptosocyat
hus polysep·tus ( Latin) , Heckericyathus heckeri ( Zhur. ) etc . 
The lower boundary of the zone coincides \Vi th tha·t of the 
stage and its stratotype is а section of the Zhurinsky Mys. 

The Carinacyathus pinus Zone and two upper zon.es (Nochoroi
cyathus kokGulini, Fansycyathus lermontovae ) are c ommon Ьу 
their charac teristic for the whole type area. Archaeocyaths are 
almo st complet ely absent to the west from the Section J. Most 
distinct zonal assemЫages of the At dabanian Stage ( except the 
lower..-mo st zone) are visiЫe in the Oynшran village area. 

The pinus Zone is represented here Ьу archaeocyaths of the 
families Carinacyathidae , Lenocyathidae , Geocyathidae e ·tc .  
Typical are the genera Geocyathus , Dokidocyathella, Plic ocyathus 
etc . , as а rul e ,  with complex walls.  The upper boundary of the 
zone ocyurs at а boundary between beds 7 and 8 o f  the Section 8 .  

Except а zonal index species,  Degeletticyathus galuschkoi 
( Zhur. ) ,  Taylorcyathus subtaylori Zhur. , Ringifungia vavilovi 
Korsh. , Gordonicyathus apprimus (Korsh. ) etc . are typical. o f  
the Nochoroicyathus kokoulini Zone . The upper boundary of the 
zone in the stratotype ( section Oymuran) is drawn in bed 8 
( in the interval Jб-40 m from the base of the bed) . Finally, 
the Fansycyathus lermontovae Zone is charac terized Ьу such 
forms as Propriolynthus vologdini ( Jak. ) ,  Batschykicyathus 
angulosus A. Zhur. , Robertocyathus meshkovae Zhur. , Fallocyathus 
dubius Roz . ,  Japhanicyathus genurosus Korsh. , Mennericyathus 
gratus ( Korsh. ) etc.  

The upper boundary of the z one in the stratotype of the 
stage coincides with the upper one of the stage . 
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In the end it .  shoul d . Ъe said . that Atdabanian archaeocyat
han assemЬlages are the .most abundant and variaЫe :j.n the 
type-sections of Lower Cambrian of the S.iberian Platform. I.t 
is one of the most ·important stages of archaeocyathan �voluti.on. 
At this ' level for the first tinie it is possiЫe to mвke а glo
bal correlation ·by this group . 

TriloЬite and archaeocyathan zonal boundaries are not 
always coinc ide , nameйy: . on. trilobit e s  only in the second half. 
of the Atdabanian Stage· two -different :lateral assemЫages are 
discovered ( the Uktasp{s ( Prouktaspis )  - Judomia Zone) ; but on 
archaeocyaths such late_ral assemЬlages are registered for the 
first level from the base ( the zegebarti-polyseptus Zone ) .  

·тhе Atdabanian age is а· ·time of furt:Ь.er development of 
hyoli ths. Typical is .а sub.s tantiaJ, renewal of hyoli than assemb
lages� By _ the beginning of the Atdabanian тапу forms from the 
orders Circothecida, O:r:thothecida"· typical of the Tommotian, 
significantly reduced.: Simul taneously, . during this 
epoch а vari.ety of order Hyolithida increased. 

Inarticulate brachi9pods are represented Ьу four species 
1n the Atdabanian: Cryptotreta neguertchenensis Pelm. , Nochoroi
ella isitica Pelm. , Obolella, . chromatica Bill . and Sib;i.ria magna 
Gor. In the middle part of the stage the oldest artic.ulate 
brachiopod ( Nisusia . ? SP. . )  ( Ushatinskaya; 1 986 ) occuro:. 

For proЫematical skele tal organisms and molluscs the At
dabanian Stage is а time of �urther development of morphologi
cally diverse forms. Together with group s widely distribut ed in 
the Tommotian (hyolithelmint es ) ,  at this . l evel а large number 
of fossils occur, ·earlier unknown� Some Atdabanian small 
shelly fossils are recorded in .many regions of the \vorld ( gene
ra Rhombocorniculum, Mobergella, Microdictyon, Hadimopanella, 
Pela.giella e t c . ) .  In type-sections of the SibeЗ?ian Platform in 
the lower half of the Atdabanian Stage there is а quantitative 
reduction of proЬlematic organisms and molluscs at generic and 
also species levels.  In the uj;Jper part of the lermontovae Zone 
their variability i s ,  however, increasing again. In this zone 
in. the stratotype area first finds of cribricyaths occur ( Sun
dukov, Zhuravlev, 1 989 ) .  Bradoriids ( class Crustacea)  recorded 
in Atdabanian deposits can Ье referred tci  two genera : Bradoria 

?б 



( family Bradoriidae) and Cambria ( family Beyrichoпidae ) .  
А compositioп of Atdabaпian . calcareous algae i s  charac te

rized Ьу sharp differeпc e as compared with the Tommotiaп, only. 
Species compositioп is fully reпewed ,  а пumber of пеw .geпera 
appear. Iп the Atdabaniaп

.
a пumber of species is iпsignificaпt . 

The complex comprises Reпalcis gelatiпosus Korde ; Д.pec tuncu
lus Korde,  Д.levis. Vol . , Epiphytoп scapulum Korde , �. durum 
Korde,  Proaulopora glabra Кrаsпор. , Bateпevia � Korde , 
Subtifloria delicata Masl. , Girvanella proЫematica .Nich. et 
Ether . , Obruchevella delicata Reit.l. All the forms , exceptiпg 
Obruchevella delicata Reitl . , and Rerialcis  :ievis Vol. , are 
extremely riumerous and for the first time iп the record of 
their developmeпt reach wide distributioп. 

Thus, the Atdabanian Stage is characteriz�d Ьу the ,follo
.wiпg peculiariti e s :  а) ап appearance of complex skeletal ele
meпt s iп the evoluti9п of regular archaeocyaths ( brac t s ,  mic
roporous sheaths, multiperforate tumuli and etc.  - оп an 
out er wall ; scal e s ,  annuli , caпals оп an inner wall; aporous 
septa;  Ь )  an appearanc e of the first repre seпt ative assemЫage 
of trilobit e s ,  amoпg which sutureles s  forms are predomiпant, 
and other arthropods (bradoriids,  phyllocarids ) ; с )  substaпtial 
changes iп compositioп of other orgaпisms : ап appearance of 
echiпoderms, articulat e  brachiopods, steпoth��oids , cribricy
aths, hydrocoпozoans , tommotiids with septa in shell ( Lugovi
ella) as well as some forms of phosphatic zooproЫematic s ,  un
known in Tommotian sediments ( Hadimopanella, Microdictyon e t c .  ). 

Botomian Stage 
Botomian stage was defined in 1 964  Ьу I. T. Zhuravleva, L. N. 

Repina, V. V. Кhomentovsky and A . Yu. Rozanov (R�piпa et al. , 1 964) . 
When substantiating а stage definition the authors showed that 
trilobi t e  and ar.chaeocyathan assembalages iп the lower and up
per half of the Lenian Stage acc epted in the Unified Scheme 
( 1 956)  differed. The se differences caryrot  Ье explained Ьу faci� 
es reasons , as monofacies sect ions of this int erval ( Кharaul� 
the Tuora-Sis Ridge) are lшown where. fossil assemЫages change 
very sharply in monofacies sediments.  The lower, . newly accepted. 
stage , was called Botomian. 

vVhen defining the Botomian Stage i t s stra totype was shown 
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оп the Botoma River in _ an _ area of - abundant meanders ( Repina 
et al. , 1 964 ) .  The best section in this area is on the Botoma 
River left bank, 5 . 5  � below .the Kyyry�Taas Creek mouth. The 
stage hypostratotype i s  defined along the Lena River right 
bank , from the Achchagyy-Kyyry-Taas Creek ( Section 8 )  to La
baya Creek ($ection 1 2) .  The stage includes twб upper members 
·of the Perekhod Formation (III and IV) ,  the Sinsk and Kutorgi
na Formations, with the total thickness about 300 m. 

The stage lower boundary ·stratotype is drawn along the 
base of the third unit of the Perekhod Formation, in the typ e  
section of 'the stage situated along the Botoma River. The lo
wer boundary hypostratotype is in the Section 9 ( the Lena River 
right bank , 1 . 5  km below the Ulakhan-Kyyry-Taas Creek) at the 
base of the third unit of the Perekhod Formation ( the bottom 
of bed 24) .  In the m�ntioned sec tions, as well а� in o thers , 
Vfhere this . interval is exposed· above the boundary there is а 
substantial renewal in trilobi t e  as'semЬlages . The following 
genera appear :  Neocobboldia, Erbiella, Bergeroniellus , Bergero
niaspi s ,  Micmaccopsis etc.  It should Ье stressed that typical 
representative s of fami1y Protolenidae appear here . А renewal 
in trilobit'e assemЬlages at this level is not connec t ed with 
any lithological changes happened there . Some genera typical о:Е 
the Atdabanian Stage ( Triangulaspis ; Judomia, Sinskia etc. ) 
pass into the Botomian, but occur he-re only sporadically. An 
increase in d.iversi-\;y in а trilobite assembiage of the Botomian 
Stage are gradual. In the third unit archaeocyaths are sparse . 

The stage upper. boundary is drawn along the base of the 
Keteme Formation containing а small amount .of fo ssils in the 
lower part . The stratotype of the upper boundary is in а sec
tion on the Lena River le:ft banlc , 1 km below the Ti"t-Ary vil
lage. 

Botomian fossils are: represent ed Ьу trilobites,  aryhaeo
cyaths , brachiopods, sparse molluscs and problematics ,  hyoliths 
and calc areous algae , and representatives of Burge ss $hale
type fauna. 

Trilobites are abundant and diverse , especially in the 
stage lower part . Representative s of family Protolenidae and 
mainly the .genera Bergeroniellus and Bergeroniaspis are most 
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typical of the st age •. Exc epting the se genera, almo st all over 

the stage section .there are the genera: Bathyuri sc ellus , Mic

mac c opsis , Aldonaia, Binodaspi s ,  Koo t enia, Paget iellus , Bonnia 

e t c .  The lat t e r  two gene·ra pass from the Atdabanian to Botomi

an S t age . Beside s ,  at the base of the Bo tomian Stage there are 

genera which acme in the Atdabanian. The se are : Judomia ,  Sins

kia , Heb ediscus , Triangulaspis .  А composit ion of trilobi t e  as- . 

semЬlages greatly change s throughout the stage section what 

allows us to define several biostratigraphic zones ( upwards )  
within i t s  limi t s :  Bergeroniellus micmac ciformis - Erbiella 
( =Laticephalus - Erbiella) , Bergeroniellus gurarii , �. asiati
cus , Bergeroniaspis ornata. 

The strat otyp e  of the lower zone of the s t ,lge (micmac ci
formis-Erbiella) is in the S e c t ion 9 ( be ds 24-46 ) .  А t rilobi t e  

assemЬlage of this z one is extremely diverse and has about 35 

genera. The fcйlowing genera pre dominat e :  Erbi ell a ,  Judomiella, 
Neo cobboldia, Micmac opsis,  Koo tenia, Atdabanella , Bergeroniel
lus . Finds of sparse genera are typical of this part of the 
stage : Lenadiscus, Tungusella, Chondrinouyina, Tarynaspis ,  
Validaspis , Redlichiшi e t c .  

I n  the we st ern part s o f  the stra·totyp e  area ( the Oymuran 
sect ion) а composition o f  the as semЬlage of the lower Bo t omian 
substantially differs from the mentioned above \vhat is c onпec 
t e d . with а change i n  sedimentary and environmental condi tions . 

Here , the Lat ic ephalus-Erbiella Zone i s  distinguished 

which stratotype is in the Oymuran sec tion. Genera of super
family Coryпexochoidea ( Poliellina, Bonnia , Bonnaspis e t·c . ) 
predominat e in the z опе . Typical are al so geпera: Latic ephalu� 
Erbiella, Rondocephalus , Erbiopsis , Kadyella e tc . , which are 
usual for the Sanashtykgol Horizon of the Altay-Sayan Fold 
Belt . 

In the upper half of the Bo tomian а trilobite diversity 
is greatly reduc ed. Here , the genera dominat e :  Bergeroni ellus , 

Bergeroniaspis -, Neopage t ina, Pageti ellus , Aldonaia , Bonnia , 

Ko ot enia , Proerbia, Granularia,  Bathyurisc ellus e t c .  are also 

usual . AssemЬlages of all the ·thre e upper zone s differ mainly 

iп spe c i e s  c omposition of the geпera Bergeroniellus and Berge
roniaspi s .  

79 



The s tratotype · of the gurarii Zone is on the right bank 
of the Sinyaya River,  б ' km  abqve the mouth. The zone , except 
an index species , .  is characterized Ьу Bergeroniell�s spinosus 
Lerm. , Bergeroni"aspis lenaica La,z . , · Pagetiellus lenaicus 
( Toll) . 

The stratQtype of the asiaticus Zone is in the same sec
tion. The zone is charac terized Ьу the speci e s :  Bertroniellus 
asiaticus Lerm. , ]. expansus ( Lerm. ) ,  ].praeexpansus Suv. , Ber
geroniaspis divergens . Lerm. , Neopage tin� primaeva ( Lerm. ) ,  Koo
tenia jalrutensis Lerm •. , Binodaspis prima Lerm. , Bathyцrisc ellus 
parvus Suv. 

The stratotype of the ornata Zone is on the Lena River 
right .bank , 4 .km below the .Labaya Creek · � Section 1 2, beds 
8- 1 2 ) .  Bergeroniaspis � Lerm. , Bergeroniellus lermontovae . 
Suv. , ]. flerovae Lem. , §olenopleureЦa bella ( Rj ons. ) ,  Olek-
maspis bobrovi -Suv. е�с • .  are соттоn for the zone . An overwhel
ming majority· of tJ;le Bot omian trilobit e  genera are widely dist
ributed in Siberian: s.ec.tions ari.d many of · thein behind t:Ь.е limit s 
of the region. At ' the 'sш,ne time such genera as Atdab·anella; Si
nijanella, Zacantella; :М:uchattellina are known only from the 
type stage sec tions. The Botomian Stage has· а similar charac te
ristic on trilobit es . in a1i" the sec tions of the Anaь

'
ar-S.insk 

Facies Region. In .the Turukhansk-Irkut sk-Olekma Facies Region 
genera Bathyuriscellus and Jakut11S have. a special distribution. 
Genus· Tungusella predominate s  at the base and Olekmaspis in the 
upper part . In the Yudoma-Olenek Fac ies Region .sediments o f  the 
Botomian Stage has , as а rule , an insignificant thickness.  In 
the lower part of the stage miomeric trilobites  Calodiscus ; Pa
getiellus are usual , in the upper one - genus Bergeroniellus. 

The Botomian Stage js an
.
optimal stage in

·
a development 

of ·archaeocyaths . Their assemЫages consist of maiJ.y species  
and from morphological and systematical viewpoint are most · 
abundant and diverse . 

On the Siberian Platform, a�chaeocyathan assemЫages do ho tJ 
however, r.eveal the evolutionary pat tern of this group during 
the Bo�omian Stage , It can Ье explaine d Ьу uhfavouraЫe facies 
developped in an Early Cambrian basin in the given t erritory.  
In the Lower Cambrian stratotype region · a  rather c oшplete  comp-
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lex of archaeocyaths is known for the lowest subdivision of f:h� 
Bo tomian 5tage in the Carinacyathus ( =Porocyathus) sguamosus
Botomocyathus zelenovi Zone which approximately corresponds 
to the micmacc iformis-Erbiella Zone . The stratotype of the 
zone is in а section along the Lena River rigдt bank ,  1 . 5  km 
below the Ulakhan-Kyyry-Taas Creek ( Section 9 ,  beds 24-26 ) .  
This subdivision includes. the third and fourth members of the 
Perekhod Formation. Archaeocyaths are known from both units 
but only in the upper one the assemЫage · is  rather representa
ti ve . Here , excepting .Q. sguamosus,  ·usually present are Trini
naecyathus , Rozanovicyathidae etc.  Most typical archaeocyathan 
assemЫage of this. zone is- i� а region of development of the 
Oymuran Massif where Tumuliolynthus karakolensis Zhur. , Rhabdo
lynthus conicus Zhur. , Ros socyathell� ninaekosti Zhur. , , Ladae-

_ cyathus suЫimbatus Zhur, , Botomocyathus zelenovi Zhur. , Muc
hattocyathus sibiricys Roz .  etc .  occur. This assemЫage is 
charact erized Ьу forms with very complex walls ( for example , 
latticed,  as at Botomocyathus ) and Ьу an elaborated structure 
of an intervallum (Muchattocyathus) . 

Archaeocyaths are sparse in the_ third member of the Perek
hod Format ion, because it is main+y consists of strongly argil
laceous limestones of which archaeocyaths are no t typical. 
Tha·t ' s  vvhy the Botomian lower boundary 1vas arguaЫe for а long 
time ( Кhomentovsky , Repina, 1 965 ; Zhuravle�a,  Korshunov,  1 9 6 5 ;  
Zhuravleva, Korshunov , Rozanov, 1 96 9 ; Zhuravleva, Meshkova, 
Luchinina, 1 96 9 ;  Zhuravleva, 1 979 ; Zhuravlev, 1 981 ; Astashkin 
.§.! al. , 1 9 8 1 ) .  

In the upper part of the Botomian Stage archaeocyaths are 
not recorded neither in the stratotype nor hypostratotype sec
tion but there are some localities in neighbouring sections. 
Of younger age are , рrоЬаЫу, archaeocyaths from lenses of 
limestone s in the upper part of the Mukhat ta Formation ( the 
Mukhat ta River, 50 km above ·the Kyyry-Taas Creek;  the Achcha
gyy-Taryng Creek , 1 5  km from the mouth; 4.5 km above the 
Ulakhan-Taryng Creek ) . It should Ье . noted that а ·tracing of 
this level in the type section of the Botomian Stage i s  arg\l
mentative . Some scientists correlate it with the fourth member 
of the Perekhod Formation (Кhomentovsky, Repina, . 1 96 5 )  , o thers-
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wЦh the Sinsk one ( Zhuxavleva, Korshuno v, Rozano.v, 1 96 9 ;  

Sundukov, 1 986 ) .  The follovving archaeocyaths are typical of 
this level : Sibirecyathuэ polysynaptic�osus ( Korsh. ) ,  Rosso
cyathella shenfili Zhur. , Bo tomocyathus astrumus Korsh. , �
dae cyathus suЫimbatus Zhur. , Rozanovicyathus alexi Korsh. , 
Mennericyathus grigorievi ( Zhur." ) ,  . Coscino cyathus latus 
Korsh. e t c .  

. .  

S ep arat e l ense s  with archae ocyaths are rec orded at the 
level of the ornato. Zone (the Sinyaya River, 60 kJn above the 
mouth ) .  Tl1ere are "Adaecyathus solidus " � Vol . ) ,  "Adaecyathus " 
? sp . here . That assemblage has been before mistakenly attri
buted to the lower part of the Ket eme Horizon ( Zhuravleva , 
1 960 ) .  

Brachiopods of the Botomian Stage are rather diverse .  
Mo st t yp ical are genera Botsfordia, Linnarssonia, Palaeoschmid
tites which' are rather abundant' in �ts  middle part . д .Species 
composition of Botomian brachiopods dist inc tly differs from the 
At dabanian and is represent ed. Ьу 8 species.  Sp ecie s  Sibiria 
magna Gor. passes from the underlying deposits t o  the micmacc i
formis.,.Erbi iйla Zone. Beside s ,  Palaeoschmidt ites siniellus 
( Pelm. ) ,  Bot sfordia caelata ( Hal� ) also oc cur . in this zone . 
The lat t er two species c ontinue to exist in zone s  gurarii and 
asiaticus w:...ith Linnarsson:ia rowelli Pelm. In the -� Zone 
spec ie s Kutorgina le;naica Lerm. is rec orded. The upp er part 
of the Botomian Stage is poorly' charac terize.d, 

Botomian hyoliths are rather diverse and abundant , espe ci
ally in its lower part ( the micmac ciformis-Erbiella Zone ) .  
Above the mentioned level sp ecies diversity of hyoliths is 
sharply _ re duc ed. Together with transitional forms ( 1 5  species)  
in the . Botomian а substantj_al ·renewal of а hyoli than · assemЫa
ge takes plac e .  Newly appeared species are : Novitatus �
.Q.!Ш Sys . , 1J:. lermontovae _ Sys. , Sokolovi theca sokolovi Sy5 . , 
Holmi theca о bvia · Sys. е t Q.. ( 1 4 .  species ) .  

In the micmacciformis-Erbiella Zone in the type sections 
1 6  species of hyoliths are recorde d. 

Species Holmitheca obvia Sys . � в;. zhuxavlevae Sys. , Sokolo
vithec a  sokolovi Sys . , Errat icornus debili s  Sys._ , Nitorcornus 
pictus Sys · , _Е. vege tus S ys. , Е· suЬtilis Sys. are typical of . the 
gurarii Zone . 
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In the · asiaticus Zone hyoliths are extremely sparse , Here, 
only Erratic ornus kordeae ,· Sys . , Insignicornus rec tus Sys . , 
OЫiguatheca pulchella Val. are found. 

Ivlolluscs known from the Botomian in the type sect ions are 
repre sent ed Ьу 3 speci e s :  Il sanella at dabanica (Miss. ) ,  Yoc
helcionella stylifera Mis s .  and Pelagi ella lorenzi . ( Cobb . ) .  
The se spec ies oc cur only in the micmac ciformi s-Erbiel.la Zone . 

А Bot omian as semЬlage of skeletal proЬlemat ics in the type 
sect ions ·i s  not representative and , what ' s  more , most forms are 
transitional from the Atdabanian Stage . In. the m-icmacciformi s- , 
Erbiella Zon� Rhombocorniculum cancellatum ( СоЬЬ, ) ,  Hadimopa
nella knappologica ( Bengt . ) ,  Lapworthella dentata Mi ss. and 
Lugoviella ojmuranica Grig. are rec orded. 

In the gUrarii Zon� Microdic tyon sp . and Rhombocorniculum 
canc ellatum ( СоЬЬ. ) are found. 

Botomian as semЫag� of calcareous algae do � not sharply 
differ from the Atdabanian one s .  They lack earlier known abun
dant species of genera Renal cis and Epiphyton what is,  рrоЬаЫ� 
connected with fac ies pe culiarities.  Genera and spec ies of Bo
tomian stage are not new, they ;vere knovm before . They are rep
resent ed Ьу the ·typical forms:  Proauloiюra glabra Krasnop . ,  
Bat enevia � Korde , Subtifloria delicata Masl. and Girva
nella proЬlemat ica Nich. et Ether. Mo st of the se algae do no t 
stop i ts exi st ense iil the Bo tomian. Flora of the Botomian, in
spite  of its poor taxonomic composition, creat es abundant bio
strome s .  

Botomian stage in its stratotype sect ion, thus , has а rich 
palaeontological charac t eristic what makes it possiЫe to trac e 
it easily in Siberian sections as well as in Lower Cambrian sec
tions of o ther regions. The stage , on the whole , is charac t eri- · 
zed Ьу an acme of trilobit e s ,  archaeocyaths and other Early 
Cambrian organisms and their wide geographic dis tribut ion. 
Among trilobit es e sp ecia1.ly abUпdant are suture forms and 
among them pro tol enids predominated. Archaeocyaths reach maxi
mu� morphologic diversity, e specia.lly forms with c ompl ex walls 
are developed. Among them there are form·s wi th c lathrat e and 
dоцЫе out �er walls and porous canals in inner walls . Тhе арре- . 
arance of facies c ontaining Вurgess �hale-type fo ssils is also 
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а charac teristic feature of the Вotomian S tage .  
Toyo:pian Stage 

For the first_ time а nаше "Toyoni8J;l" was proposed Ьу the 
authors when Cambr:j.an regional . s tratigraphic scheтes of· Midd�e 
Siberia were discussed at the 1 982 (Мау) Plenum of the u. s . s . R. 
Interdepartтental Stratigraphic Commi t t e e  where it was regi stered 
as the upp er sub�ivision of lower series of the Cambrian Systeт 
for ·the t erritory of the_ u . s . s . R. "Toyonian" is named after the 
Toyon-Ary Island near the Elanskoye village . А volume of the 
Toyonian Stage is equal to that of Lenian one estaЬlishe d Ьу 
L. N. Repina, V. V. Кhomentovsky, I . T. Zhuravleva and A , Yu. Rozanov 
( Repina et al . ,  1 9 6 4 )  and Elankian one of A. Yu. Rozanov ( 1 973 ) .  

А type area for the stage definitxon is the Middle Lena 
River, the left bank , be tween the Tit-Ary and Elanskoe village s. 
The stage was studied on several cliff� to 1 00 т in he ight and 
severa1 kilome tres in l'ength outcropp ed along the banl( line . The 
stage consists · of the· Ke teme ( the thickness a.bout 1 50 m) , T:L t
ary ( the thickne ss a.bout 5 5  т) and Elansko e ( the lower .27 m) 
fo:rmat.ions. · The total thickness of the Toyonian St age· is 230-
235 m. 

The lower stage boundary ( i t s  strat otype is in the sec t ion 
1 km dovmstream the Tit-Ary village ) i s  drawn ·along the Ke t eme 
Fo:rmation base , though the first .  trilobi.tes  ( Bergeroniellus 
ke t emensis Suv. ) typicai of this в_ubdivision appear б т above 
the formation base . The boundary is co:nventiona1 t o_ some ext ent 
due to а lack of fauna in tJ:ie oldest beds of ·the Toyonian Stage . 
But а gradua1 change in а type of. se diтent ation at thi s bounda
ry. ( а  pass from the Kutorgina to Кеtете Fo:rmation) rules- out а 
sharp renewal of fauna1 asseтЬlage s .  А close relation be tween 
the Bo toтian and Toyonian stages is proved Ьу numerous finds of 
the · transitional trilobi te genera: Aldonaia, Pagetiellus, 
Edel.steinaspi s ,  Bino daspis e t c .  It should Ье stressed that а 
palaeor1t ological charac t eristic of the Toyonian Stage is extre 
тely peculiar and that ' s  why easily re cognized in other secti
ons . All the dat a obtained p ermi t us to regard the Toyonian 
lower boundary as the beginning of the final stage in evolutiona
ry developтent of different taxa of Early Cambrian faunas. 

The Toyonian upper -boundary ( i t s  stratotype is 2. 5 above 
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the Elanskoe village , Section 1 9 )  is drawn inside the Elanskoe 
Formation at 27 m from the base Ьу the occurrenc e of the firs·i; 
trilobit e s  of genus Schistocephalus. 

In 1 972 at the All-Union Me eting on t rilobites ( Decisi
ons • • •  , 1 9 73 ) . V. Е. Savi·tsky and Yu. Уа. Shabanov sugge sted to 

· begin the Middle Cambrian from the base of the Anabaraspis Zo
ne . At the same me eting the stratotype of that boundary 'Nas 
choosen in the Nekekit River s ec tion ( Egorova et al . , 1 97б ) .  
The latest niaterial on this proЬlem puЬlished in 198J was based 
оп 8:. study carried otit Ьу deep hydrogeological borehol es drilled 
in the Daldyn-Alaki.t Area _( Shabanov � al . _, 1 983 ) ,_ N. P ; suvoro
va ( 1 964 , 1 980 et c . ) believe s that the v1hol·e Elankian Пorizon 
( i .  е .  including the grandis Zone ) should ье- attrubнt ed to tl1.e 
Middle Cambria:n .  

I n  the Toyonian the most numerous , among fo s sil s , are tri
lobi t e s ,  in the upper half-sparse archaeocyath s ,  brachiopo ds , 
st enotb.ecoid s ,  c alcareous algae and only in С!>\<1.. locali ty hyo
li ths are found. 

In quantitat ive respect fragment s of trilobite carapac e s  
are unevenly distribut ed i n  the Toyonian S tage . The upper part 
of the stage is e spec ially rich in them but the _Titary Formati
on i s  almos t  lacking in fauna, 

All genera of Toyonian trilobi t e s  due to 'i ts occurrenc e 
to diffe.rent s tratigraphic l evels сап Ье divided i_nto several 
groups :  

I .  Trilobit es connecting the Bo tomian and Toyonian stage s 
occurring only in the lowe_r half of the latter - Page t iel

lus , - Bonnia,  Micmaccopsis , Aldonaia , Redlichina, Пebediscu s ,  
Neoc obboldia,  Botomella. 

II. Trilobites ,passing from the underlying Bo tomian S t age 
and to the t op of the Toyonian - Bergeroniellus, Neopage tina, 
Edelsteinaspis ,  Koot enia ,  Granular��· The latt er two genera 
pass even into the lower Middle Cambrian. 

III.  Trilobit es app earing and becoming extinc t· during the 
Toyonian - Lermontovia, Paramicmac ca,  Anabaraspi s ,  Namanoia, 
Koptura, Pro zacantoide s ,  Eoptychoparia e t c ,  

I V .  Trilobi t e s  app earing a t  the end of the Toyonian ( from 
the tiine of deposi tion of the lov;er Elanskoe Formation) and 
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passing into the Middle Cambrian - Chondragraolus, Dolichome 
topus , Ogygopsis , Amgaspis ,  Koo t eniella, Chilometopus, Erbia 
e t c .  

Basing upon trilobi t e  distribution, i n  the Toyonian Stage 
thre e zone s are defined ( upwards ) :  

In the strato type the Bergeroniellus ke t emensis Zone oc cu
pies the lower one third of the Ke t eme Formation, its thickпe ss 
is about 56 m. Here , mainly lime st ones of light colour, inter
be dding with greyish-brown dolo stone s are developed. 

The z one in que st ion i s ,  undoubtedly, poorer in quant ita
tive and quali tative composition_ than the upper beds of the 
underlying stage . The newly appeared species are the following
Bergeroniellus ketemensi s  Suv. , ·Ne opaget ina primaeva: ( Lerm. ) ,  
!.glabra Lerш. ? The rest species . are transitional from below: 
Bergeroniellus lermontovae Suv. , � . asiaticus Lerm. , �. solita
rius Suv. , Pagetiellus l enaicus ( Toll ) , Bino daspi s paula Suv. , 
Redlichina sp . , Micmac copsis sp. , Bergeroniaspis ornata Suv. 
e t c .  In the upperшost beds of the zone - Binodaspis secunda 
Suv. , Pro erbia pri sca Lerш. , Edel steinaspi s grac i.lis Lerm. e tc . 

In the strato type the Lermontovia grandis Zone includes 
the other part of the Ke t eme Formation ,  the Titary Formation 
from top to bottom, and the lov•er 20 m of the Elanskoe Forma
tion, the total thickne ss 1 70 m. The deposits building the z one 
are diverse : limes tone s and dolostone s ,  calcareous sandstones 
and conglomerat e-breccias. The species of the genera Lermonto
via and Paramicшac ca:  1· grandis ( Lerш. ) ,  1· dzevanovskii ( Lerш.)� 
1. 1enaic

.
a Suv. , R· sibirica Lerш. , J:. peculiaris Jegor. , J:. pe t ro

pavlovskii Suv. are dispers�d almo st from the bot t om to the 

top of the z one. Оп the whole , fos sils are unevenly distribu
ted:  rather sparse in the lower half ( the Ke t eme Formation) , 
almo st lack in the part comprised Ьу dolostone s of the Tit-
�y Forшation and very abundant and diverse in clastic rocks 
of the Elanskoe Forшation. In the lower half there are the t ri
lobi t e s :  Neocobboldia dentata ( Lerm. ) ,  Ne�page t ina primaeva 
( Lerm. ) ,  Binodaspi s stabi-lis Jegor. , Proerbia priska Lerш. , 
Edelsteinaspis ornat a Lerш. , Bergeroniellus lermontovae Suv. , 
�. asiaticus Lerm·. � �· soli tarius Suv. , Aldonaia ornata Lerm. , 
Solenopleurella bella ( Rj onsn. ) ,  Bergeroniaspis kutorginorum 
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Lerm. , �. ornat a Lerm. , Redlichia . int egella Jegor. , sparse 
Bergeroniellus ketemensis Suv. ; the brachiopods - Kutorgina 
lenaica Lerm. ; the hyoliths - Sokolovitheca insperata Sys� , 
Ketemecornus viduus ( Sys. ) ,  �. erпiakovi Sys. , �. lecitus Sys . 

In the upper 20-22 metres of the zone the c ompo sition of 
а fauna is the following : the trilobit es - Granularia obrutche
vi Pol . , Koo teniella slatkowskii ( Schm. ) ,  �. acuta N. Tchern. , 
Alokis tocare ? deflexum Jegor. , _ Koot enia magna Lerm. , Erbia �
nulo sa Lerm. , ]. sibirica ( Schm. ) ,  Koptura lata N. Tchern. , Chon
dragraulo s  minus sens is Lerm. , Edelsteinaspis ornata Lerm. , La
minurus planus Rep . , Lenacare asperum Jegor. , Neopaget ina shi
shkini Jegor. , Binodaspis plana Suv. , �. lecta Jegor. , Chilometo
.Illi§! consuetus Suv. e t c . ; the archaeo cyaths - Irinae.cyathus lena
icus Ro z . , J. schabanovi Ro z . , Kiwicyathus . ?  egorovae ( Ro z. ) ,  
Erbo cyathus heterovallum ( Vol � ) ,  Tegerocyathus edelst eini (Vol . ),  
!, ke t emensis Ro z . , Archaeo cyathus okulitchi ( Zhur. ) etc.  and the 
brachiopods - Linnarssonia rowelli Pelm. , Homotreta gorjanskii 
( Pelm. ) ,  Bot sfordia caelata ( Hall ) ,  Trematobolus prist inus bi
costatus Gor. , Kutorgina l enaica Lerm." , Nisusia ko tujensis Andr.; 
the calcareous algae - Epiphyt on scapulum Korde , Proaulopora 
glabra Krasnop . ,  Tubophyllum vic tori Krasnop . ,  Girva?ella prob
lemat ica Nich. et Ether. 

In the strato type area а section of the lower series of the 
Canibrian System is capped Ьу the Anabaraspis splendens Zone wi th 
th_e thickness about 6 .  5 m. The top of the sj?lendens Zone in the 
Sec t ion 1 9  is the boundary stratotype be twe.en the Lower and Mid
dle Cambrian. The tril.oЫt e s  are typical of this zone - Anabaras-
11.1.§! splendens Lerm. , Alokistocare .laticaudum Resser. , Koot enia 
onto ensis N. Tchern. , �. jakutensis Lerm. , �. anabarensis Lerm. , 
Jakutus ·amplus Jegor. , Eoptychoparia manif esta Laz . , Parehmania 
lata N. Tchern. , Koptura oЬlonga N. Tchern. , Edelsteinaspis �
ta Lerm. , ].plana Lerm . , Ogygopsis sp . and the brachiopods 
Linnarssonia rowelli Pelm. , Elankella belli ( Pelm. ) ;  the calca
reous algae - Epiphyton scapulum Korde , Renalcis pec tunculus 
Korde , Proaulopora glabra Кrasnop . ,  Subtifloria delicata Masl . , 
Girvanella proЬlemat ica Nich, et Ether. 

The Toyonian Stage is the fourth · ( the las t )  .stage of arc:ha
eocyathan evolution. Neverthel e s s ,  their abundanc� and peculia-

87 



rity of sp ecies composition are the feature due to which . thi s 
stratigraphic level is unmistakaЬly reco gnizaЫe even in sec
tions far from Sib eria. In the strat otype area, archaeoc yaths 
are abundant in the middle part of the Toyonian Stage , only. 

B1·achiopods are repre sented Ьу 8 sp ecies in the Toyonian 
stratotype sec tion: Linnarssonia rowelli Pelm. , Homotreta �
janskii ( P elm. ) ,  Bot sfordia caelata ( Hall) , Elankella belli 
(Pelm • .  ) ( o rd er Acrotre tida) , Trematobolus pristinus bicostatus 
Gor. ( order Obolellida) , Kut orgina l enaica Lerm. , Nisusia ko
tu,jens is Andr. and Matut ella amgensis Andr. ( order Orthida ) . 
А peculiarity of this time i s  an acme of Trematobolus and 
app earanc e of the abundunt art iculate bracl1.iopods - Nisusia 
and Matutella, as v;ell as lingulids and acro tretids passing 
froш the underlying deposi t s .  It should Ье noted that Treшato
bolus and Kutorgina are not found above the roof of the Toyo
nian Stage . 

Cambridiuш nikiforovae Horny ( st eno thecoids) is known 
froш " amall� shelly fossils · •  

Prac ticall y ,  all the finds o f  the mentioned above fo ssils 
oc cur in ·the upp er part of the stage . 

Calcareous algae of the Toyonian Stage bui.ld sшall archaeo
cyathan-alga.l bioherms , found among clastic ro cks of the Elans
ko e Formation ( S ec tion 1 9 ) .  They are repre sent ed Ьу. Renalcis 
pec tunculus Korde , Epiphyt on scapuluш Korde ; in an enclo sing 
rock rec orded are Proaulopora glabra Кrasnop . ,  Subtifloria de
licata Masl. and Girvanella. The c ompo sition and nuшber of algae 
was шuch poorer coшpared with older assemЬlage s of the Lower 
Cambrian. There is no sharp difference s  be tween calcareous al
gae of the Toyonian Stage and tho se of the Middle Cambrian. 

А detai.le d bios tratigraphy of' · the upp er part s of tl1e sec
tion in the strato type area ( Toyonian Stage ) , its coшparison 
with sect ions of the neighbouring regions , а correlation ;vith 
simi.lar and sharply different facies of ·this stratigraphic le
vel - all the se que stions are 1·ather c learly int erpreted in 
puЬlished literature ( Pokrovskaya, 1 95 4 ,  1 96 1 1 Suvorova, 1 9 5 4 ,  
1 9 56 , 1 9 60 ,  1 96 4 ;  I S C  Decisions • • •  , 1 959 , 1 963 ; Zhuravleva � 

al . ,  1 9 64 ;  Кhoшentovsky , Repina, 1 9 6 5 ; Savit sky � al. , 1 97 2 ;  
Ro zanov, 1 970,  1 97 3 ;  Repina , 1 97 4 ;  Egorova et al . ,  1 976 et al.� 
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The mo st c omple t e  report including all the pre sent material 
on stratigraphy and correlat io:i:J. of Lower Cambrian depo sits is 
� Unified Stratigraphic Scheme c onfirmed . by the u. s . s . R� In� 
ternational Stratigraphic Commi t t e e  in Мау, 1 982. ( Resoluti-
ons • • • , 1 983 ) .  А c omparative charac t eristic of faunal as semb
lages of the Toyonian Stage of the strat otype area.  ( the Anabar
Sinsk Facies Region) wi th sect ions jn other regions ( Turukhansk
Irkut �k-Olekma and Yudoma- Olenek) is thoroughly studied in ра-· 
pers Ьу L. N� Repina ( 1 974 ) .and' L. I . Egorova et al. ( 1 976 ) • .  

The distinc tive feature s of the Toyonian Stage run as 
follows : first - the trilobite s Lermontovia and Paramicmac ca 
�xist oniy in it , secondly - the first Paradoxididae , genus 
Anabaraspi s ,  app ear in i ts upp er beds and thirdly - ·the Toyoni
an is the last stage of а wide distribution of archaeocyaths. 
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