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Record of development of Cambrian stage subdivision in the
U.S.S.R. and special peculiarities of geological structure of
the region of stratotypes for Lowe& Cambrian stages occupying
the northern slope of the Aldan Anteclise of the -Siberian
Platform is briefly outlined. Descriptions of type sections of
Lower Cambrian stages and zones oﬁtcropped on the banks of the
Aldan and Lena Rivers, in their middle streém, are recorded.

General outlines of the USSR Lower Cambrian stages are given.
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RECORD OF DEVELOFMENT OF THE USSR
LOWER CAMBRIAN STAGE SUBDIVISION SCALE

This guide on type sections of Siberian Lower Cambrian
stages (the Aldan and Lena Rivers) is already the third one
after the "Guide..." 1973 published for the First Internatio-
nal Excursion of the Working Group on Precambrian-Cambrian
Boundary and "Guide..." 1984 (Val'kov et al., 1984)published
for an excursion of the 27th International Geological Cong-
ress. At present both guides are a bibliographical rarity.
But.a motive to compile a new third guide was that a wast
new material was obtained. It does not greatly change a ge-
neral conception but makes the sections of the Middle Aldan
and Lena Rivers be more correlative.

The data (in volume "Stratigraphy") given in monography
"Lower Cambrian Stage Subdivision" (Nauka, 1984, editors A.Yu.
Rozanov, B.S.Sokolov) are taken as a basis. The data are
expanded by those of recived lately on different groups of
fauns (Stepanova, Luchinina, 1982; Fedorov, 1982,1984,1986;
Val'kov, 1983,1987; Vasil'eva, 1985; Bengtson et al., 1986;
Khomentovsky, Karlova, 1986; Barskov, Zhuravlev, 1988;Debreme
et al., 1988; Vasil'eva, Sayutina, 1988; Ivantsov, 1990).

The first version of a stage subdivision of the Lower
Cambrian was adopted by - ISC (Interdepartmental Stratigraphic
Committee), USSR in 1959 (Aldanian and Lenian stages) and after
that fundamental studies in greater depth were carried out
what led to a development of 4-stage scheme of Lower Cambrian
subdivision adopted by ISC of the USSR in 1983 (Table 1,2),
(see also Spizharski et al., 1986).

A record of development of notions concerning stage subdivi-
sion of Lower Cambrian in Siberia and a problem of their
global correlation has been @escribed in detail before(Repina
et al., 1964; Rozahov, 1966,1973; Rozanov, Sokolov, 1984)
and here we gave only a reduced table. It was necessary, as
volume and name of stages of the two upper ones had lately
undergone some changes, misleading readers, the more so that
those differences in interpretation of nomenclature had
spread even among English-reading specialists (compare: Hill,
1972; Harland et al., 1982; Paul, Smith, 1984; Hag,Van Eysing,
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Table 2,
Stage scale of Cambrian lower series adopted by Plenum of the

USSR Interdepartmental Stratigraphic Committee in May 24,1982
(ISC Decisions..., 1983).
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1987; Cowie, Bassett, 1989 et al.)}.

Type sections of Siberian Lower Cambrian stages which are
on show for the participg.nts of the 34" International Symposium
on the Cambrian System present themselves cliff forming,
rather easily accessible outcrops. The whole section compri-
ses carbonate rocks of different types, as a rule xich of
fauna and flora remains. Here found and described are typical
representatives of main Lower Cambrian groups;:, archaeocyaths,
trilobites, brééhiopods, molluscs, hyoliths, SSF (small shelly
fossils), algae -and etc. (Lermontova, 1951; Suvorova, 1956,
1960; Zhurevleva, 1960; Khomentovsky, Repina, 1965; Repina,
1966,1969; Rozanov, Missarzhevsky, 19663 Rozanov et al.,1969;
Zhuravleva, Korshunov, Rozanov, 1969; Sysoev, 1972; Meshkova,
1974; Luchinina, 1975; Egorova et &al., 1976; Pel'man, 1977;
Sokolov, Zhuravleva, 1983 et al.).Adiversity of groups of
fossils represented here makes it possible to find elements
common for almost all the regions of the world. It is, pro-
bably, due. to a specific palaeogeographic position of the
Siberian Platform in the Eariy Cambrian and extremely favou-
rable conditions for fauna and flora of that time. There is
an opinion that the Anabar-Sinsk Facies Region (=Trasitional
Zone) was a centre of origin of ‘some groups of Cambrian fau-
nas. Increased correlative abiiity,of Siberian sections is
determined by their rather detailed palaeomagnetic data
received by Kirschvink (Kirschvink, Rozanov, 1984). Some
isotopic and geochemical data are also obtained in iena—Aldﬁn
sections (Ivanovskaya, 1980; Nikolaeva, Arkhipeni{o, 1981;
Nazarov et al., 1983; Magaritz et al., 1986).- Several models of
a structure of a palaeobasin occupying the southern part of
the Siberian Platform were suggested (Savitsky, Astashkin,
1979; Zhuravleva, 1979; Zhuravleva et al., 1983; Khomentoveky,
Gibsher, 1983; Astashkin et &l., 1984; Nikolaeva et al.,1986,
1987 et al.). )

Those sections were visited and repeatedly studied not
only by a large number of soviet specialists, but scientists
from other countries.

The following specialists took part in preparation of
the guide: V.A.Astashkin, A.I.Vérla.mov, N.V;Esakova, A.Yu.
Zhuravlev, L.N.Repina, A.Yu.Rozanov, A.B.Fedorov, Yu.Ya.
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Shabenov. A new material kindly given by V.V.Ermak, A.Yu..

Iventsov, Yu.L.Pel 'man, E.A.Zhegallo, G.T.Ushatinskaya was-
also taken into consideration. L.N.Boldyreva translated the
guide into English.



GEOLOGICAL STRUCTURE OF THE STRATOTYPE
REGION FOR THE U.S.S.R. LOWER CAMBRIAN STAGES

The area within the limits of which some stratigraphic
studies on stage subdivision of the Lower Cambrian have
being carried out during several decades occupied the south-
eastern part of the Siberian Platform. These investigations
are mainly focused on Cambrian sections outcropped on the
Aldan and Lena Rivers (Figs. 1;2).

Tectonic conditions of the area are also favourable. By
its structure this area can be referred to the northern peri-
clinal of the Aldan Anteclise complicated by low amplitudinal
domes covering vast territories. Rocks lie almost horizontally
here, or with an angle of dip, generally measured by minutes,
but seldom degrees; occasionally and locally, even on the
wings of structures,'éngles 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 kiver banks. Some of them
infilled by basic dykes, others differ by plicate dislocatioms,
sometimes by crushed rocks. In separate distortions an ampli-
tude of vertical dislocation reaches 20~25 m.

Cambrian sediments of northern slopes of the Aldan
Anteclise are overlied with sharp disconformity by terrigene-
ous sediments of the' Jurassic age. Upper, Middle and partly
Lower Cambrian sediments are considerably cut in the central
part of the northern slope in Pre~Jurassic time. Middle
Cambrian sediments rest on the north-western &nd north-eas-
tern slopes of the Aldan Anteclise, Upper Cambrian - on the
north-western slope.

The total thickness ot Lower Cambrian sediments of the
stratotype area is in average 800~1000 m. Deposits represented
by carbonate sediments are very variable in facies respéct
what determines considerable spatial heterogeneity of the
area and those difficulties which arise under geological and,
especially, stratigraphic studies. Facies diversity and com-
plexity ofaCambrian section structure for the area in quésti—
on are mainly dependent on peculiarities of palaeogeographic
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Fig.1. Palaeogeography of the Siberian Platform for Early

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

1 = Turukhansk - Irkutsk - Olekma Facies Region:

A - Irkutsk Facies Area (saline basin), B - Olekma Focies

Area; II - Anabar - Sinsk Facies Region: C - Sinsk - Botoma,

D - Fomich - Arga-Sala and E - Khorbusuonka Facies Areas;

III - Yudoma ~ Olenek Facies Region: F - Igarka - Norilsk,

G -~ Olenek and H - Yudoma - Maya 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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enviromments existed in the Cambrian palaeobasin on the
Siberian Platform.

To understand true peculiarities and evolution of facies
composition and thickmess of the yrahsitional zone we give
a short characteristic of Cambrian section on facies regions.

The Turukhansk-Irkutsk-Olekma Facies Region includes-a
territory of evaporite sedimentation, i.e. the central, south-
western and western regions of the Siberian Platform. Lower
Cambrian sediments, within the limits of a vast inner terri-
tory of this region, comprise dolostoneé, sulphates and
common salts. Limestones are sparse and have a subordinate
development. They occur in the Osa Subhorizon of the Usolka
Formation and in the lower subformation-:of the Litvintsevo
Formation. Trilobite fauna are sparse and endemic. Unsuffici-
ently developed algal'buildups are'recqrded in different
parts .of the section.

While approaching the Anabar-Sinsk Facies Region,salts
and then sulphates apé gradually disappearing but dolomites
dominate. A width of an outer non—salihiferous zone in the
section cut by the Lena River is several dozens kilometres.
At the same time there is a clear fendency to its widening
towards the central regions of . the Aldan Shield.

The eastern boundary of the outer non-saliniferous zone
of the Turukhansk-Irkutsk Olekmea Facies Begion is determined
on the Lena River in Cambrian section by appearance of lime-
stones, algal, algal-archaeocyathan, oolitic-archaeocyathan,
oolitic and clastic calcareous fabrics which should be inclu-
ded in the Anabar-Sinsk Facies Region. The boundary between
these two regions was gradually displaced towards the North-
East of the Siberian Platform durlng the whole Cambrian
(Khomentovsky, Repina, 1965). At.the beginning of the Early
Cambrian it orossed the Lena River, in the Tolba River mouth
area.

At the base ofaCambrian section there is the Yuedey
Formétiqn; stratigraphically above it the El'gyan,Tolbachan,
Olekma and Chara formations defined in the Lower Cambrian. A
Cambrian section of the non~saliniferous zone is topped with
the Verkholensk Formation as in the salt~productive part of
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the Siberian Platform.In a Lower Cambrian section of an outer
non-saliniferous zone a wide defelopment of red-coloured
carbonate and argillaceous-carbonate rocks is recorded in the
Yuedey and Tolbachan Formations.

The thickness of Cambrian sediments in a non-saliniferous
zone is 1000-1500 m.

Within the Yudoma-Olenek Facies Region, occupying a vast
territory of the eastern part of the Siberian Platform,s Camb-~
rian section is represented by normel marine facies traced
throughout the whole territory. They are charactefized by
significant prevalence of limestones, abundance and low-diver-
sity of 'a faunal assemblage that includes some coamopolitan
species of trilobites, brachiopods and other organisms. At
the same time algal buildups are feebly developed, archaeo-
cyaths lack.

A Cambrian section of the Yudoma-Olenek Facies Region has
a clear three-~part subdivision.

The lower half of the Lower Cambrian consists of lime-
stones, argillaceous limestones and marlstones with wide
occurrence of red-coloured rocks. This is the Pestrotsvet
Formation and its andlogues. Judging by data on deep boring,
the average thickness of these sediments for tHe largest part
of the region maintains 150-200 m.

A thin unit (about 40-60 m), corresponding to the upper
half of the Lower Cambrian and the main part of the Amgan
stage of the Middle Ceambrian overlies the Pestrotsvet Forma-
tion and its analogues. It consists of dark-grey, black
limestones, argillaceous lﬁmesfones, argillaceous and sili-
ceous-argillaceous rocks, usually thin-parallel-bedded,
uniquely enriched by scattered organic matter of sapropelic
origin. It compriseé horizons of fire shales as well. This
peculiar unit is very similar to rocks of domanik type and
occurs in a vast territory from the basin of the Maya and
Yudoma rivers to the Olenek Uplift with a thickness -close to
the mentioned above.

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

13
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thin bedded doiomite, 17 - yellow coarse-grained massive cavernous dolomite
with interbeds of dolomitic sendstone and gravelstone; (18-20) - Oymuran Mas-
sif: 18 - algel biostromal and biohermal limestone and dolomite, 19 - detri-

(1) - Tolba Formation: (2-4) - Pestrotsvet (Varicoloured) Formation: 2 -red
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Region by the thick (up to 800-900 m), rather simple by
composition, limestones, often argillaceous, with
subordinate development of mudstones and siltstones (on the
eastern slopes of the Aldan Anteclise - the upper part of
the Kychic, Ust' Botoma formations and their stratigraphic
analogues).

The total thickness of Cambrian sediments of the Yudoma-
Olenek Facies Region is 1000-1500 m, thus, it is equal to
that of the sediments of the same age in outer non-salinife-
rous zone of the Turukhansk-Irkutsk-Olekme Facies Region.
Inspite of the fact thatathickness of the Middle Cambrian in
both regions is the same,athickmess of the Amgan Stage.in the
Yudome-Olenek Facies Region is considerably lower what is
compensated by an increase of thickmess of the Mayan Stage.

The Anasbar-Sinsk Facies Region separates the Turukhansk-~
Irkutsk-Olekma and Yudoma-Olenek regions. It is the most
complicated geological object. It is within its limits where
a complete replacement of evaporites with open marine depo-
sits takes place accompanied by a sharp and significant chan-
ge of thickmess.

In thoroughly studied transections on the northern slope
of the Aldan Shield, along the Lena and Botoma Rivers, 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 150 km what is proved out by data on deep boring;
in the south-east towards the central regions of the Aldan
Shield the zone hasatendency to widening.

A distinctive feature of the region in question is a
significant variability of facies and faunal assemblages at
short distances. Widely distributed are algae and archaeo-
cyaths forming buildups of different morphology and size
which are accompanied by oolitic and 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 be traced on the geological
profile along the Lena River compiled on the material
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collected by a group organized by V.E,Savitsky.

The existence of a wide shallow zone have already been
recorded within the Anabar-Sinsk Facies Region at the very
beginning of the Tommotian age. This zone was a facies
barrier between salt-productive and open marine basins. Algal
and archaeocyathan-algal bioherms, both scattered and grouping
in separate biohermal beds and massives, occur in the lower
part of the Pestrotsvet Formation in the Oymuran village area
and can be traced in the western direction up to the Malykan
village. They did not much influence onthe composition of
deposits containing them. Westwards, limestones of the Pestro-
tsvet Formation submerge beneath the water level and a zone
of their replacement with dolostones of the Yuedey Fogmation
is not accessible for studying in natural outcrops.

The upper half of the Pestrotsvet Formation in the Oymu-
ran village area comprises a large biohermal buildup (the
Kokoulin or Oymuran Biohermal Massif of Zhuravleve, 1972 a.0.;
Astashkin, 1979} HoWever, the Pestrotsvet Formation preserved
the main peculiarities of its composit.ion even wesrwards from
it (first kilometres). In the Zhurinsky Mys area a thick and
complex massif is localized at this level (the Negyurchene
Taphostromal Massif of Zhuravleva, 1972 or - Biostro~
mal Massif of Varlamov and Sundukov, 1979 It is built by
algal and archaeocyathan-algal bioherms. Westwards, rocks,
typical of the Pestrotsvet Formation are not recognized in
the section. Deposits formed during the same interval of time
are represerited here by the Nokhoroy Member. The upper part
of the Nokhoroy Member occupies the back position regarding
the organogenous massif. It is characterized by development
of grey-coloured, so called "wavy bedded" limestones; dolosto-
nes, argillaceous dolostones. In its lower part, except the
enumerated rocks, widely distributed are also algal biohermal
constructions without distinct morphology. In places, they
contain archaeocyathan-algal bioherms as well. Westwards, the
sediments of the Nokhoroy Member are traced somewhat farther to
the Malykan village and then submerge beneath the water level.
Its thiclmess averages 35-40 m.

It should be noted that beginning from the level of the
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Nokhoroy Member it is almost impossible 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 by well developed
structures of cross bedding and abundant pebbles of oolitic
rocks. In the vast territory from the Malykan 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 Member 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 it passes loa higher hypsometrical level and
overlies the_arch of the mentioned above Negyurchene Massif
which limits a distribution.of deposits of the upper part of
the Pestrotsvet Formation section to the west. Approaching the
Kisi-Taas River area the Churan Member is gradually: replaced
by the Oymuran Massif upper part which is much bigger than its
lower part. This Buildup at the observed level is represented
by orgenogenous (algael 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 changes,
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 a biohermal
facies, the rocks also preserved a 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 gt al., 1960). Other view-
points'ére such as: the Churan Member can be regarded as a
marker horizon only between the Malykan-Krestyakh villages
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(Khomentovsky, Repina, 1965) or: the Churan Member is traced
at a great distance (up the Achchagyy-Yurekh River) and
farther, to the east, but in the Zhurinsky Mys area oolitic
dolostones occupy & higher stratigraphic position(Zhuravleva,
Meshkova, Luchinina, 1969).

Between the Isit' and Zhurinsky Mys, above the Churan
Member, there is a thick and complex unit which is named
Mukhatta Formation by Savitsky (Rozanov, Sokolov, 1984).

It consists of crystalline-grained, clastic dolostones which
preserved cross—bedded, massive, porous-cévernous, bioherm=-
like structure., In places, it comprises limestone interbeds.
Insufficient investigation of the inner structure of this
formation does not enable us to subdivide it into facies.

In eastern sections, in Malykan village, -- the Tolba
River mouth area, at this level there are the El'gyan and
Tolbachan Formations. They are separated from the underlying
Churén Member and Yuedey Formation by a thin but contineous
horizon of algal limestones, calcareous sandstones and dolo-
stones (beds KJI-MH . of Khomentovsky, Repina, 1965 or Marba-
day Member of Varlamov, Sundukov, 1979). It is traced to. the
east, up to the Isit' section, and a bit farther, disappearing
then at the base of the Mukhatta Formation. o

In the eastern direction the Mukhatte 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. _

While approaching this buildup fr¢gm the east the Perekhod
(Transitionel) Formation is distinguished in the Lower Ceamb-
rian section above the Pestrotsvet Formation. Oa the whole,
it is a 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
(Khomentovsky, Repina, 1965). It is characterized byasharp
dissimilarity of different parts of the sequence. Its First

Member with all its peculiarities resembles the Pestrotsvet
Formation: Second and Third members in marginal eastern

sections are mainly represented by bedded, often argillaceous
limestones and marlstones. They resemble the Pestrotsvet
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Formation by a feature of interbedding and differ from it
only by weak development of red rocks. But when approaching
the Ulakhan-Taryng-Oymuran area, in-their western sections,
both members merge into a single body consisting of algal
biostroms and bioherms. The Fourth Member, crowning the sec-
tion of the Perekhod Formation, is represented by dark-
coloured, parallel-bedded limestones which, by their compo-
gition and structural peculiarities, are similar to those of
the Sinsk Formation. In the western direction it is complete-
ly replaced by dolostones, as well as the Second and Third
members underlying it (Khomentovsky, Repina, 1965; Khomentov-
sky et al., 1972). In the composition of these dolostones
organogenous-clastic varieties predominate, what makes it
possible to include the Forth Member in the Oymuran Massif
assemblage (Varlamov, Sundukov, 1979; Astashkin, 1979).

At upper, in comparison with the described ones, levels
the eastern boundary of the Oymuran Massif, in the Lena River
section, becomes vague as,downstream,the banks are outcropped
at a lesser height. Here, beginning from the outcrop near the
Ulakhan-Kyyry-Taas River,’the Perekhod Formation is overlain
by the Sinsk one. The Sinsk Formation comprises dark-grey,
mostlyAblack,thin-parallel bedded limestones, with a varying
amount of argillaceous content, and includes horizons of
pyroschists and slumps. The thickmess of the Sinsk Formation,
as well as Perekhod one, increases east to west from 40 to
75-80 m. It should be noted that in a parallel section along
the Botoma River, the Oymuran Massif and the Sinsk Formation
are at the same hypsometric level and divided by a gap about
1,5 km wide,

Thus, large, rather narrowly localized, buildups appear
within the limits of the Transitional Zone. These buildups
are closer to the eastern part of the Transitional Zone and
began to play a major part in the formation of the Transitd-
onal Zone profile during an accumu;ation of the upper Pest-
rotsvet Formation in contradistinction to its earlier stage.
Unfortunately, for stratigraphic correlation this part of a
Iower Cambrian section of the Lena River is especially
unfavourable. Any contineous marker horizons are absent
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here because of a sharp variability of facies and thickmess of
deposits.

Basing upon mentioned above peculiarities of the section,
it is possible to define some regularities of facies develop-
ment within the limits of the Transitional Zone. It follows
that the Nokhoroy - Churan Members and the Mukhatta Formation
can be defined as a group of facies accumulated within a
back reef enviromment. Organogenous and organogenous-clastic
buildups 1imiting them from the east could be a group of’
reef facies. It is worth noting that at this level, a lateral
transition of facies was accompanied by significent changes
in thickness what finally led to a formation of a positive con-
sedimental structure. As a result, a sharp undulation of
thicknesses of the Perekhod and Sinsk Formations and also the
Nokhoroy and Churan members takes place.

A stratigraphically upper parts of the Lena River Lower
Cembrian section is represented by the Kutorgina, Keteme, Tit-
ary and Elanskoe (the lower half) formaetions. Their facies
peculiarities are not yet properly studied. As in the eastern
direction they ar'e replaced by thin domanik sediments simi-
lar to those of the Sinsk Formation which are a part of the
Inikan Formation. They can be regarded asna different in litho-
logical sense part of the section of a barrier reef assemblage
which occur either in front position towards it (the Kutorgi-
na Formation) or belong to a back reef (the Keteme, Titary
Formations) or to a reef assemblage. (the Elanskoe Formation).

Inspite of different versions of a correlation for the
Atdabanian western and eastern sections, it is indubitable
that the zone of maximum development of organogenous buildups
is frontal as regards utmost shallow oolitic sediments. For
the Botomian stage, if we examine a level of the Sinsk Forma-
tion, a zone of development of reef buildups can be surely
distinguished as well, limiting an area of the Sinsk JForma-
tion from the west.

Cambrian section of the Aldan River has a certain
traits of resemblance to the description given above. Here
the Pestrotsvet Formation overlies with disconformity
the dolostones of the Yudoma Formation characterized
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by wide development of oolitic, clastic and algal varieties.
In one of the best sections, in the Ulakhan-Sulugur, facies
similar to those of- : the Pestrotsvet Formation appear in
the upper part of the Yudoma Formation. Due to some reasons
they can be regarded as synchronous to containing them rocks
of the Yudoma Formation. Although, there is an opinion con-
cerning their comnection with processes of palaeokarst deve-
lopment which preceded the Pestrotsvet Formation sedimenta-
tion.

In its western sections the Pestrotsvet Formation com-
prises dolostones; in the eastern direction, like on the Lena
River, limestones predominate.. The upper part of the section
is represented by the Tumuldur Formation. which contains ooli-
tic, clastic, wavy-laminated dolostones. It occupies the same
position in the section as the formations attributed to a
back reef facies on the Lena River.

The upper part of the Lower Cambrian is represented by the
Yungele Formation on the Aldan River. It resembles the Tol-
bachan one. Open marine facies of domanik type (the upper
half of the Lower Cambrian-Amgen Stage of the Middle Cambrian)
are exposed downstream the Alden 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 Dyalkhakh Creek mouth. The section was choosen as
the Tommotian Stage stratotype (Rozanov,Missarzhevsky,1966).
The Yudomea, Pestrotsvet and Tumuldur Formations are outéroﬂ%d
from the water level (Fig.3).

Yudoma Formation

In this area the Yudoma Formation lies on the crystalli-
ne basement. In the very outcrop lower 5-10 m of the formatian
are not exposed.

thickness(m)
v 1. Light-grey, beige, straw-coloured, blueish-

nem
grey, yellowish, medium-parting and blocky dolostones.
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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 dolostones, with terrigenous admixture,
17-20 m above - an interbed of grey-blueish, greenish,
argillaceous, thin parting to shaly dolostones 36
The following microphytolites are defined in these
interbeds - Nubecularites abustus_Z.Zhur., Vesgicularites
porrectﬁs 2. Zhur., '
2. White to straw-coloured, -sucrosic, medium-parting
and blocky dolostones, frequently with mud-flow structures.
Interbeds of argillaceous, shaly dolostones and brecciated-

dolostones occur 42
3. White, light:grey, beige, seldom.. green, sucrosic,
massive-bedded, medium parting and blocky dolostones 42

‘Approximately in the middle of the bed the trace
fossils occur - 'Planolites sp., Cochlichnus sp.
4, Dolostones similar to those of bed 3 5
At the bottom (at the level 120 m above the water
level) and top (at the level of about 125 m above the
water level) of the bed -the stromatolites occur - Jurusania
tumuldurica Kryl.
5. The lower part of the bed (about 5-6 m) is represented
by mottled and banded, light-brown, blueish-grey and beige,
obscurely. bedded and Blocky dolostones. The upper part of

the bed - by light-grey or light-beige, medium~
grained, thick parting dolostones 15
6. Light-grey, white, probably oolitic, coarse-grained,
cavernous, blocky dolostones 4.5
7. Light-grey, sucrosic, medium-parting dolostones 2

8. Alternation of thin-parting to foliated, argillaceous

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 &n interbed. (0,6 m) of massive dolostones 9
At 3-3,5 m from the base of the bed the problematics

occur - Lobiochrea ? sp., Chencellorias ? sp. and cf.

Hyolithellus sp. (then, probably, Nevadatubulus).
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9. Pinkish-, beigeish- or greenish-grey dolostones with

a ‘conchoidal breek, sucrosic, thin- ¢or medium - parting 8
10. Dolomitic, light- or pinkish-grey, fine-pebble (pebbles

to 3-5 sm in size), massive conglomerates. Fragments are

well rolled, cement is dolomitic 0.5
11. Light-coloured, beigeish and greenish, plane parallel
laminated, thin parting to shaly dolostones. Separate inter-
beds enriched. by argillaceous material 1
12. Light-grey, oolitic, oblique~bedded, thick-parting

dolostones 1.3
13. Light-grey, sucrosic, thin-bedded, medium-parting
dolostones ¢ 1.6

€,tom”® 14. Light-grey, oolitic, cross-laminated,
cavernous, blocky dolostones. 2 m below the bed top there
is an interbed (0.6 m) of light-grey algal limestones 5
0.25-0.5 m below the bed top the hyoliths occur - Tur-
cutheca crassecochlia(Sys.),Conotheca sp.,Spinulitheca billing-
8i(8ys.),Laratheca nsna Miss.,Exilitheca multa Sys.;the molluscs-

Barskovia hemisymmetrica Gol., Bemella costata Fedorov,
Aldanella rozanovi Miss.; the skeletal problematics (SSF) -
Hyolithellus tenuis Miss., H.tschugkunengis-Valk., Torellella
curva Miss., T.lentiformis (Sys.), Coleolus trigonus (Sys.),
Sachites proboscideus Mesh.,, Halkieria sacciformis (Mesh.),
Chancelloria marrocana Sdzuy, Allonnia tripodophora Doré et
Reid, Stellaria lenaica (Zhur. et Korde), S.aldenica (Zhur.

et Korde) and non-defined fragments of archaeocyaths.

Throughout the whole bed there are the.microphytolites -
Nubecularites abustus Z.Zhur. and the calcareous algae of
poor preservation - Korilophyton ? sp., Renalcis gelatinosus
Korde, Girvanella sp.

Pestrotsvet Formation

The Pestrotsvet Formation lies on wavy eroded surface of
the Yudoma Formation.
15. Light-grey, pinkish or greenish, flaggy limestones with
admixture of clastic material and glauconite, especially at
the base of the bed. Some interbeds, in the upper part-of the
bed in particular, are enriched by argillaceous material. In
the lower part of the bed abundant fossils occur, forming
interbeds of shell hash 4.2
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Throughout the bed there are the archaeocyaths - Archae-
dlynthus polaris (Vol.), Cryptoporocyathus junicenensis Zhur.,
Dokidocyathus sp., Nochoroicyathus sunnaginicus (Zhur.),N.vir-
gatus (zhur.), N.tkatschenkoi (Vol.), N.belvederi (Roz.),N.fab-
refactus Vor., N.aldanicus Zhur., N.vulgaris Zhur., Cambrocya-
thellus tschuranicus Zhur., Okulitchicyathus discoformis(Zhur.);
the hyoliths (especially abundant in the lower 1-2 m like the.
following fauna) Ladatheca ennae (Sys.), Turcutheca crassecoch-
lia (Sys.), Allatheca concinna Miss., Exilitheca multa Sys., La-

ratheca nana Miss., Conotheca mamilata Miss., Korilithes sp., Ja-
cutolituus fusiformis Miss., Spinulitheca billingsi (Sys.), S. ?
kuteinikovi (Miss.), Loculitheca rugsta (Sys.), Curtitheca koro-
Dbovi (Miss.); the molluscs - Bemella parula Miss., B.jekutica
(Miss.), B.geptata (Miss.), B.costata Fedorov, Aldanells rozano-
vi Miss., A.attleborensis (Sh.et F.), A.utchurica Miss., Barsko-
vig hemisymmetrica Gol., Igorella monstrosa Miss., Isitiella im-
pocera Miss., Nomgoliella rotunda H.Zhegallo, Yochelcionella sp.,
Obtusoconus chonorabilis Yil, Watsonella sibirica (Miss.); the bra-
chiopods - Aldanotreta sunnaginensis Pelm.; the SSF - Hyolithellus
tenuis Miss., H.vladimirovae Miss., H.grandis Miss., Torellells
lentiformis (Sys.), T.curva Miss., Tommotitubulus savitzkyi Fedo-
rov, Coleoloides itrigeminatus Miss., Coleolus trigonus Sys., Tom-
motia plena (Miss.), T.admiranda (Miss.), Halkieria sacciformis
(Mesh.), H.meshkovae (Fedorov), Chancelloria simmetrica Vass.,
Stellaria lenaica (Zhur. et Korde), S.aldanica (Zhur.et Korde),
Archiasterella tetractina Vass.et Sayutina, Markuelia secunda

Val., Tumulduria incomperta Miss., Sunnaginia imbicata Miss., Su-
lugurella sulugurice Fedorov, Polycladium sp., Hyalostellia sp.,

Asteroctinella sp., Protospongidee gen.indet, Yakutiochrea cf.tri-
sticha (Miss.). ) .

In the upper part of the bed the following skeletal proble-
matics are recorded - Anabarites sp., Tiksitheca licis Miss.,Tom-
motie kozlowskii (Miss.), T.admiranda (Miss.), T.plena (Miss.),
Camenella garbowskae Miss., Halkieria sacciformis (Mesh.), Sachi-
tes proboscideus Mesh.

1 oS 16. Strongly argillaceous limestones of intersive
red colour. In the lower 2-3 m an abundance of glauconite and
shells. Above, there is only a 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-

thus reguleris Zhur., Nochoroicyathus virgatus (Zhur.), N.
tkatschenkoi (Vol.), N.belvederi (Roz.), N.pseudooccultatus

Roz., Erismacoscinus rojkovi (Vol.), Dictyocyathus translucidus
Zhur.; the hyoliths -~ Ladatheca annae (Syé.), Turcutheca cras-
secochlia (Sys.), Allatheca corrugata Miss., A.concinna Miss.,
Loculitheca sysoievi (Mesh.), Laratheca tchurani (Sys.), L.nana
Miss., Spinulitheca billingsi (Sys.), Ovalitheca rasa Sys.,
Tchuranitheca simplicis Sys., Notabilitus simplex Sys., Burithes
distortus (Sys.), Oblisicornus compositus Sys., O.dupleconcavus
Sys., Crestjahitus compressus Sys., Korilithes sp., Jacutolituus
fusiformis Miss., Antigquatheca pauca Miss.; the molluscs -~ Be-
mella jacutica (Miss.), Igorelles monstrosa Miss., Latouchella ko-
robkovi (Vost.), Anabarella indecora Miés., Aldanella rozanovi
Miss., Watsonella sibirica (Miss.); the SSF - Hyolithellus tenuis
Miss., H.vladimirovee Miss., H.grandis Miss., Torellella lenti-

formis (Sys.), Anabarites ? sp., Cambrotubulus decurvatus Miss.,

Tiksitheca korobovi (Miss.), Tommotia kozlowskii (Miss.), T.admi-
randa (Miss.), Camenella gafbcvakae Miss., Lapworthella cf. tor-
tuose Miss., Halkieria sacciformis (Mesh.), Sachites proboscideus
Mesh., Fomitchella sp:, Chancelloria sp.

In the middle and upper parts of the bed the archaeocyaths

are recorded - Archaeolynthus polaris (Vol.), Cryptoporocyathus
Junicanensis Zhur., Dokidocyathus regularis Zhur.,'Nbchoroicxat—
hus sumnaginicus (Zhur.), N.tkatschenkoi (Vol.), E.ex.gr. anaba-
rengis (Vol.), N.aldanicus Zhur., Erismacoscinus rojkovi (Vol.),
Dictyocyathus translucidus Zhur., Cambrocyathellus tschuranicus
Zhur., Okulitchicyathus discoformis (Zhur.); the hyoliths -
Exilitheca multa Sys., Eonovitatus superbus Sys., Notabilitus

simplex Sys., N.orientalis Sys., Obliquatheca bicostata (Miss.),
Dorsojugatus sedecostatus (Sys.), Crestjshitus compressus Sys.
Other fossils of the lower half of thé bed occur sporadicelly in
this part.

17. Strongly argillaceous, red limestones, with frequent inter-
beds of grey and greenish-grey limestones. Throughout the whole
bed there are abundant, large (in average about 1 m) bioherms
with archaeocyaths 21

In the lower part of the bed the archaeocyaths occur-
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Cryptoporocyathus junicanensis Zhur., llochoroicyathus tkatschen-

koi (Vol.), N.transitorius(Vor.), N.mutebilis(Vor.), H.pallidus
(Vor.), Cambrocyathellus tschuranicus Zhur., Dictyocyathus trans-
lucidus Zhur., Okulitchicyathus discoformis (Zhur.); the hyo-
liths - Laratheca nana Miss., Notabilitus orientalis Sys., Co-

notheca mammilata liss., Obliquathece aldanica (Syé.), O.bicos-
tata(Miss.); the SSF - Hyolithellus sp., Torellella sp., Tommo-
tia kozlowskii(Miss.), Camenella garbowskae Miss.; the algae -

Renalcis jacuticus Korde, R.cibus Korde, R.polymorphus Korde,

Proaulopore glabrs Krasnop., Subtifloria delicata Masl., Gir-
vanella gibirica Masl., Kordephyton crinitum (Xorde), Epip-
hyton sp. )

e1tomlen In the upper part of the bed (45 m above the top
of the Yudoma Formation) the archaeocyaths are recorded -

Nochoroicyathus tkatschenkoi (Vol.), N.mutabilis(VorJ, N.ana~

barensis (Vol.), ﬂ.transitorius(VorJ, Orbicyathus sp., Tumulo-
cyathus sp., Dictyocyathus sp.; the hyoliths - Notabilitus

orientalisg Sys., Obligquatheca bicostata(Miss.), Ovalitheca rasa

Sys., Oblisicornus compositus Sys., Eonovitatus superbus Sys.,

Dorsojugatus sedecostatus (Sys.), Conotheca mammilata Miss.;

the SSF - Rushtonia sp., Halkieria sp., Chancelloria sp.
18. Argillaceous, greyish-pink, grey-violet, flaggy limestones,
alternating with interbeds of grey limestones. Number and
thickness of the latter increase up the section Bl

5 m above the bottom of the bed there are the hyoliths -
liajatheca tumefacta Miss., Obliquatheca bicostata (Miss.);
at 9-10 m the brachiopods - Cryptotreta neguertchenensis Pelm. ;
at 10 m - the SSF - Mobergella radiolata Bengt.

Tumuldur Formation

The Pestrotsvet Formation grades into the Tumuldur

Formation.
€, atd . .
1 19. Argillaceous, grey, greenish-grey, wavy bedded
limestones and dolostones up to 70

Ulekhan-Sulugur (section 2)
The section is along the left bank of the Aldan River,
7 km above the Ulakhan-Sulugur Creek mouth.
The Precambrian-Cambrian boundary stratotype is established
in this section as well as the stratotype of the sunnaginicus
Zone, Outcrops of the Yudoma, Pestrotsvet and Tumuldur Formation
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begin from the water level . (Fig. 3).
‘Yudoma Formation
‘ Thickness (m)

Vnem 1. Yellowish- and greenish-grey; fine-grained,
thin-bedded dolostones with lenses of silicified oncolitic
limestones. Lenses 0,05 to O,3m height,to 1.2m wide. up to 1.2
2. Light-grey dolostones, in the lower half ~ brecciated, ooli-
tic, ‘in the upper half - fine-grained,thin-bedded ones 0.85
3. Oolitic, light-grey doloétones,.in the upper part there
is an interbed of brecciated dolostones 0.9
4., Light-grey, fine—grained, blocky dolostones, transferring
along the line of strike into.wavy-bedded, thin parting 0.8
5. Dolomitic, yellowish-grey, authigenous breccias, with

uneven thickness along the line of strike 0.3
6. Yellowish-grey,  thin-bedded, bIockya strongly cavernous
dolostones 0.7

7. Dolomitic, yellowish-grey, authigenous breccias with
oolites 0.3
The microphytolite's Nubecularites abustus Z.Zhur. are

-defined from beds 1-7.
€1tomSun 8. Glauconitic-carbonate ‘sandstones with admixe
ture of quartzose material and fossil fragments lie conformab-
ly on the underlying bed with traces of a slight washout 0.1
The following fossils are reoorded in the bed: the arc-
haeocyaths: Nochoroicyathus cf. virgatus {Zhur.); the hyoliths:
Turcutheca crasgecochlia (Sys.), Laratheca nana Miss., Exilit-

heca multa Sys., Conotheca cf. mammilata-Miss., Spinulitheca ?
kuteinikovi (Miss.), Ladatheca annae (Sys.); the molluscs -
Aldanella rozanovi Miss., Barskovia sp., Bemella jacutica Miss.,
Obtusoconus sp.; the SSF - Hyolithellus tenuis Miss., Torel-
lella gurva Miss., T.lentiformis (Sys.), Cambrotubulus decur-
vatus Miss.; Coleoloides trigeminatus Miss.., Tiksitheca licis
Miss., Sunnaginia imbricata M&ss., Halkieria sacciformis
(Mesgh.), Chancelloria sSp., Stellaria aldanica (Zhur. et Korde),
Allonnia tripodophora Dore et Reid, Polycladium sp., Spinuli-
theca sﬁ.; the microphytolites - Nubecularites abustus Z.Zhur.

9. Light-grey, thin-bedded and arenaceous brecciated dolo-
stones 0.7
10¢ Light-grey, sucrosic, thin-bedded, blocky dolostones,
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with interbeds of arenaceous dolostones 0.4
The hyoliths occur - Turcutheca crassecochlia (Sys.);

the microphytolites - Nubecularites abustus Z.Zhur.; the SSPF-

Hyoiithellus sp., Chancelloria sp., Markuelia sp.

11. Grey, sucrosic, cross-laminated, blocky'dolostones, in

the upper part with interbeds of arenaceous and brecciated
dolostones 0.3
Pestrotsvet Formation

The Pestrotsvet Formation lies on the Yudoma Formation
rocks on uneven surface with deep pockets.
12. Strongly glauconitic, grey limestones, sometimes tinged
with greelish or pinkish. At the base of the bed abundant
clastic material 3-5

All over the bed small bioherms with the archaeocyaths
occur - Archaeolynthus polarig (Vol.), Cryptoporocyathus
junicanensis Zhur., Dokidocyathus sp., Nochoroicyathus sunna-
ginicus (Zhur.), N.virgetus (Zhur.), N.belvederi (Roz.), N.
aldanicus Zhur., Cembrocyathellus tschuranicus Zhur., Okulit-
chicyathus discoforxmis (Zhur.), and also the hyoliths -
Exilitheca multa Sys., Turcutheca crassecochlia (Sys.),Larat-
heca nana Miss., Allatheca sp., Spinulitheca ? kuteinikovi
Miss., S.billingsi (Sys.), Jacutolituus fusiformis Miss.,
Curtsitheca korobovi(MissQ; the molluscs - Aldanella rozanovi
Miss., A.attleborensis (Sh. et F.), Bemella jacutica (Miss.),
B.parula Miss., B.geptata (Miss.), Obtusoconus sp., Barskovia

sp., Walsonella sibirica (Miss.), Purella cristata Miss.; the
SSF - Hyolithellus tenuis Miss., H.vladimirovae Miss., H.gran-
dis Miss., H.tschuskunensis Valk., Torellella lentiformis(Sys.),
T.curva Miss., Tiksitheca licis Miss., Cambrotubulus decurvatus
Miss., Coleoloides trigeminatus Miss., Coleolus trigonus Sys.,
Tommotia admiranda (Miss.), T.plana (Miss.), Camenella garbow-
skae Miss., Lapworthells tortuosa Miss., Halkieria sacciformis
(Mesh. ), Sunnaginia imbricata Miss., Tumulduria incompertsa '
Miss., Pomitchella sp., Polycladium sp., Suluguriella sulugu-
rica Fedorov, Hyalostellia sp., Protospongidae gen.indet,Chan-
celloria simmetrica Vass., C.marocana Sdzuy, C.spinulosa Vass.,
Allonnia tripodOphora Dore et Reid, Stellaria lenaica (Zhur. et
Korde), S.aldanica (Zhur.et Korde), Aldenia flabellata Vass.,
Archiasterella palmiformis Vasa., A. tetractina Vass. et
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Sayutina Markuelia secunda Val.; the brachiopods - Aldeanotrera
Sumeginensis Pelm., the algae - Renalcis jacuticus Korde.
Aldanotreta sunnaginensis Pelm,

€1tomreg 13. Strongly argillaceous, red and dark-red -
red, flaggy limestones, in the lower part of the bed with an
admixture of glauconite and abundant fossils. Above, sparse,

thin interbeds of grey limestones occur 17

In the lower half of the bed the hyolliths are recorded-
Spinulitheca sp., Allatheca corrugata Miss., A.concinna Miss.,
Ladatheca annae(Sys.), Laratheca nena ‘Miss.; the molluscs -
Bemella jacutica (Miss.),B.septata(Miss.),Igorella monstrosa
Miss. ,Latouchella korobkovi(Vost.),Anabarella indecors Miss.,
Aldenelle rozanovi Miss., Watsonella sibirica (Miss.); the
SSF - Hyolithellus tenuis Miss., H.vladimirovae Miss., H.
grandis Miss., Torellella lentiformis (Sys.), Anabarites sp.,
Coleoloides trigeminatug Miss., Tommotias kozlowskii (Miss.),
T.plana (Miss.), T.admirenda (Miss.), Ceamenelle garbowskae
Miss., Lapworthella cf. tortuggg Miss., Halkieria sacciformis
(Mesh.), Chencellorie sp.

" 10 m above the bottom of the bed the hyoliths occur -
Bui'_lthes distortus (Sys.), Antiquatheca pauca Miss.

A1l over the bed the trace fossils - Planolites bever-
leyengis (Bill.), P.striatus (Hall), Rhizocorallium jenense
Zenker, Chondrites sp., Dactyloidites sp.

14, Argillaceous, red, flaggy limestones, with sparse thin
interbeds of grey and greenish-grey limestoneé. All over the
bed numerous bioherms with archaeocyaths occtir 22

From the lower part of the bioherms _;bhe archaeocyaths
are defined - Dokidocyathus regularis Zhuf., Nochoroicyathus
anébarensig (Vol.), N.mirabilis ‘Zhur. , Retecoscinus sakhaendis
A, Zhur., Erismacoscinus rojkovi (Vol.), Dictyocyathus trans-
lucidus Zhur.; the algae -~ Renalcis cibus Korde, R.jacuticus
Korde; R.polymorphus (Masl.), Girvanelle sibirica Masl.,
Kordephyton crinitum “(Korde),@ iphyton sp.

In the lower part of the bed the hyoliths - Burithes
distortus (Sys.), Obliguathecs bicostata (Miss.), Laratheca
nana Miss.

€1tomlen In the upper part of the bed the ar‘chaeodyaths—
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Dokidocyathus lenaicus Roz.,Nochoroicyathus anabarensis(Vol.),

N.pseudooccultatus Roz., Orbicyathus sp.
In limestones the sparse hyoliths of poor preservation

occur all over the bed - Obliquatheca bicostata (Miss.),

Conotheca sp., Majatheca sp.; other SSF - Halkieria sp.,
Chancelloria sp.
15. Alternation of greyish-pink, light lilac- and greenish-grey
limestones, towards the top of the bed a number and thickness
of greenish-grey interbeds increase 30
The upper half of the bed contains the hyoliths -
Obliguatheca bicostate (Miss.), Burithes cuneatus Miss.,
Mejatheca tumefacta Miss.; the brachiopods - Cryptotreta
neguertchenengis Pelm.; the SSF - Hyolithellus sp.,Torellella
biconvexa Miss., Rushtonia sp., Tommotia kozlowskii (Miss.),
Camenella garbowskae Miss., Halkieria sp., Chancelloria sp.
Tumuldur Formation

The Tumuldur Formation lies with a gradational transition
on the underlying Pestrotsvet Formation.
16. Argillaceous, grey and greenish-grey, wavy bedded lime-
stones and dolostones more then 100

The bottom of the bed contains the SSF of poor preserva-
tion - Hyolithellus sp., Chancelloria sp.

The Lena River sections
Isit' (Section 3)

Section 3 occupies the right bank of the Lena River,oppo-
site the Isit' village (Fig. 4).

A part of the section (beds 3-9) is excavated by a prospect
hole.

The section in question is the hypostratotype of Tommotian
Stage and the stratotype of the regularis and lenaicus -

primigenius Zones.

Tolba Formation
Thickness(my

E1tomsun 1. Limestones with microphytolites and dolo-
stones of grey colour above in the bed, smth. There are light-
grey, micrograined, massive bedded limestones 2-2.5

The algae - Korilophyton inopinatum Vor., Renalcis gelati-
nosus Korde, Subtiphloria gracila Iuch., Botomaella zelenovii
Korde; the hyoliths - Circothecidae-gen. et sp. indet;
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the molluscs - Coreogpiridae gen. et sp. indet., the micro-
phytolites - Nubecularites abustus 2.Zhur.

2. Not exposed 9
Pestrotsvet Formation

3. Dolomltlc, grey, flaggy limestones 0.4

4 Mottled, greyish-yellow llmestones, with greenish feebly

‘dolomitic interbeds, in the lower part with glauconite ok 35

The follow1ng SSF are found - onllthellu vladimirovae
Miss., Coleoloides trlgemlnatus Miss., Chancelloria sp.

5. Limestones and dolomitic limestones, grey and greenish-
grey, soméfimes with brown spots. On the bedding surface

there are sometimes thin stringes of glauconite 0.35
6. Grey, nodular, lenticular limestones 0.23
7. Feebly argillaceous, greenish-grey, flaggy limestones,

enriched by glauconite in separate interbeds 0.9

" The hyoliths occur - Spinulitheca billingsi (Sys.),
Ladatheca annae (Sys.), Turcutheca cragsecochlia (Sys.),
Laratheca nane Miss., Conotheca sp., Allatheca corrugate
Miss., Exilitheca multa Sys.; the molluscs - Aldanella
rozanovi Miss., the SSF - Hyolithellus tenuis Miss., H.vla-
dimirovae Mlss., Torellella sp., Tommotia kozlowskll(Mlss IR
T.admirenda(Miss.), Tiksitheca licis Mlss., Coleoloides tri-
geminatus Miss., Halkieria sacciformis (Mesh.),Chancelloria
Sp.

8. Greenish-grey to reddish limestones, in the middle part

of the bed with admixture of terrigenous material 0.1
9. Argillaceous, ruddy-red, often nodular, lenticular or
wavy bedded limestones _ Te1=-1.2

€1tomreg 10. Strongly argillaceous, dark-red-red lime-
stones,with a significant admixture of glauconite, medium-
and thin-parting. Bioherms (1-1.5 m high) with archaeocyaths
are found. Limestones are overfilled with abundant fossils,
they are a good markers - Khatyng Member (Rozanov et -al.,
1969) 4-5

The archaeocyaths are defined - Archaeolynthus polaris
(Vol.), Cryptoporocyathus junicanensis Zhur., Nochoroicyathus
virgatus (Zhur.), N.sunnaginicus (Zhur.), N.tkatschenkoi
(Vol.), N.belvederi (Roz.), g.aimilis(Vol.),g.sugervﬁcuus
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Roz., N.anabarensis (Vol.), N.vulgeris Zhur., N.aldanicus
Zhur., Retecoscinus sakhaensis A.Zhur., Dictyocyathus
translucidus Zhur.; the corallimorphs - Cysticyathus tunicatus
Zhur. ; the -hyoliths - Spinulitheca billingsi {(Sys.), Turcut-
heca crassecochlia (Sys.), Laratheca tchurani (Sys.), L.nana
Miss., Burithes distortus (Sys.), Tchuranitheca gimplicis
Sys., Erestjahitus compressus Sys., Allatheca corrugata Miss.,
Exilitheca ancestralis Sys., E.multa Sys., Ladatheca annae
(Sys.), Notabilitus gimplex Sys., Oblisicornus tetraconcavus
Sys., Antiquatheca pauce Miss., Jacubtolituus fusiformis Miss.,
Korilithes sp.; the molluscs - Bemella jacutica (Miss.),
Igorella monstrosa Miss., Ilsanella sp., Isitiella inpocera
Miss., Latouchella korobkovi (Vost.), Anesbarelle indecora
Miss., Aldenella rozanovi Miss., Watsonella sibirica(Miss.);
the SSF -~ Hyolithellus tenuis Miss., H.vladimirovae Miss., H.
grendis Miss., H.insolitus Grig., Torellelles lentiformis(Sys.),
Anebarites sp., Coleoloides trigeminatus Miss., Tommotia koz-~

nelle 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 (Miss.).
In the bioherms: the algae - Renalcis jacuticus Korde.
11. Argillaceous, ruddy-red limestones with admixture of

lowskii (Miss.), T.plana (Miss.), I.admiranda (Miss.), Came-

terrigenous material and sparce grains of glauconite. At the
bottom of the bed a thin interbed of greenish limestones.
Several interbeds of cross bedded limestones. All over the bed
there are traces of activity of mud-eaters end an assemblage -
of fossils known from the preceeding bed. A number of the
latter decreases from top to bottom. In the upper part of the
bed sparse bioherms with archaeocyaths exist 11
In the bioherms the following archaeocyaths are defined-
Archaeolynthus polaris (Vol.), Cryptoporocyathus junicanensis
Zhur,, Dokidocyathus regularls Zhur., Hochoroicyathus tkatsc-
henkoi (Vol.), N.anabarensis (Vol.), N.mirebilis Zhur., N.
aldanicus Zhur,, Erismacoscinus rojkovi (Vol.). In the bed the
problematics are recorded - Aldanolina msgna Pelm.; the SSF -
Chancelloria sp.; the algae - Renalcis jacuticus Korde, R.
gelatinosus Korde, Epiphyton scepulum Korde. At the base of
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the bed the hyoliths - Loculitheca sysoievi (Mesh.),Turcut-
heca crassecochlia (Sys._j, Laratheca tchurani (Sys.),L.nena
Miss., Ladatheca amnae (Sys.), Burithes distortus (Sys.),
Crestjahitus compressus Sys., Oblisicornmus compositus Sys.

In the middle part of the bed the hyoliths - Tchuranit-
heca gimplicis Sys., Allatheca dcrrugata Miss., Notabilitus
gimplex Sys., Oblisicornus tetraconcavus Sys., O.dupleconcavus
Sys., Crestjehitus compressus Sys., Jacuticornus tenuistrigatus
(Sys.), Isititheca lenae Sys., Dorsojugatus sedecostatus(Sys.),
Antiquatheca pauce Missg., Jacutolituus fusiformis Miss.

Other fossils are recorded, the same forms as in bed 10,
except the following -~ -onli'bhellus insolitus Grig.,Sunnaginia
imbricata Miss.,Anabarites sp.,’l‘iksithe’cal,korobovi (Miss.),
Latouchella korobkovi (Vos_t.), Anabarella indecora Miss.

€11;omreg 12, Argillaceous, ruddysred limestones with
interbeds of grey and grey-green limestones 12-13

One of such interbeds (0. 2—0 3 m) contains the archaeo-
cyaths at the bottom- of the bed - Nochoro:.cyathus tkatschenk01
(Vol.); N. cf. mirebilis Zhur., Okulitchicysthus discoformis
‘(Zhur. )‘, Dictyocyathus translucidus Zhur., Sakhacyathus ex
gr. subartus (Zhur.), Tumulgcyathus kotuyikensis sustrelis
(Roz.); the hyoliths ~ Ladathece amnae ‘(Sys.), Allatheca cor=
rugata Mlss., Obliquatheca bicostata (Miss.), Conotheca memai -
lata Miss., Majatheca tumefacta Miss., Exilitheca multa Sys.,
Turcutheca cragsecochlia '(Sys. DIs '

6.5 m above the bottom of the bed some bioherms with
archaeocyaths occur.

At the top of the bed the hyoliths: Oblisicornus compogi-
tus Sys., Eonovitatus superbus Sys., E.grandis (Mesh.), Dorso-
Jdugatus sedecostatus _(Sys.), Notabilitus orientalis Sys.
13.’ Argillaceous, ruddy- and dark;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 archaeocyaths occur. The bioherms are 7 m long
and up to 5:2 m high. There is an algal biostrom of 0.3-0.5 m
ih gize at the top of the bed 10

1.2-4.5 m above the bottom of the bed urchaeocyaths
occur - Archaeolynthus polaris(Vol.), Cryptoporocyathus
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junicanensis Zhur., Nochoroicyathus tkatschenkai (Vol.), N.
anabarengis (Vol.), N.aldanicus Zhur., N.mirabilis Zhur.,
Tumulocyathus kotuyikensis (Zhur.), Erismacoscinus rojkovi
(Vol.), Dictyocyathus translucidus Zhur., Cembrocyaethellus
tschuranicus Zhur., Okulitchicyathus discoformis (Zhur.);
the hyoliths - Obliquatheca bicostata (Miss.), Microcornus
gimus Miss.; the molluscs - Aldanella operosa Miss.; fragments
of hyolithelmintes.

€ tom™®® 4.5-5.6 m above the bottom of the bed the
archaeocyaths are recorded - Archaeolynthus polaris (Vol.),
Tumuliolynthus primigenius Zhur., Ncch0r01cyathus tkatschen-
koi (Vol.), N.anabarensis (Vol.), N.turbidus (Roz.), N.mutabi-
;;g(VorJ, N.pseudoccultatus Roz., N.mirabilis Zhur., N.aldani-

cus Zhur., N.ridiculus Roz., Tumulocyathus kotuyikensis(Zhur.),
Erismacogcinug rojkovi (Vol.), Dictyocyethus ﬁrangluciéus
Zhur., Cambrocyathellus tschuranicus Zhur,, Okulitchicyathus

discoformis (Zhur. ).
And 5.6 m above the bottom of the pbed the archaeocyaths
are also defined - Xorshunovicyathus melnikovi (Korsh. et Zhur.),

Dokidocyathus ex gr. lemaicus Roz., Nochoroicyathus grendis

Zhur. , N.supervacuus Roz., Retecoscinus sakhaensis A, Zhur.
5.6-6.8.m above the bottom of the bed the hyoliths -
Conotheca mammilata Miss., Obliguatheca bioostafa Miss.; the
molluscs - Aldanella operosa Miss., Ilsanella sp.; the brachio-
pods - Cry¥yptotreta neguertchenesis Pelm.; the SSF - Hyolithellus
tenuis Miss., H.isiticus Miss., Torellella bigonvexa Miss.,

Torellelloides gigenteum Mesh., Anabarites isiticus Miss., Tom-
motia kozlowskii (Miss.), T.plana (Miss.), Camenella garbowskee
Miss., Lepworthella bella Miss., Chancelloria sp.; the algae -
Renalcis bectﬁnculus Korde, Epiphyton durum Korde, Girvanella
problematica Nich. et Bther. '

A1l over the bed the algae - Renalcis gelatinosus Korde,
Epiphytbn'sdapulumvKorde, Girvanella problematica Nich. et
Ether. and the trace fossils - Rhizocorallium denense Zenker,
Chondrites sp.

“14. Alternation of red, pink, lilac, greenish-grey, flaggy and
massive, bedded limestones with a varying amount of argillaceous
content. There are traces of activity of mudeaters there 17-19

T m above the bottom of the bed the hyoliths -
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Isitheca lenae Sys., Uniformitheca jasmiri (Sys.), Ovalitheca

;ggg'Sys. From the upper half of the bed the hyoliths -
Burithes cuneatus Miss., B.distortus (Sys.), Obliguatheca
bicostata Miss., Isititheéca-lenae Sys., Majatheca tumefacta
Miss., Conotheca Qggmilata'Missﬂ, Uniformitheca jasmiri(Sys.),
Notabilitus gimplex Sys., Doliutus sp.; the molluscs -

Aldanella operosa Miss.; the brachiopods - Cryptotreta neguer-
tchenensis Pelm., Nochoroiella isitica Pelm.; the SSF -

Torellella biconvexa Miss., Rushtonia sp., Tommotia kozlowskii

(Miss.), Cemenella garbowskae Miss., Rhombocorniculum insolu-

tum Miss.,'Chancelioria Sp.

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

All over the bed the trace fossils occur - Rhizocorallium
jenense Zenkor, Chondrites sp.
15. Pink, lilac, dark-red - red, greenish-grey, often mottled,
massive-bedded and flaggy limestones with a varying amount of
argillaceous content 15-16

€1atdzeg 7 m above the bottom of the bed there are the
hyoliths - Obliguatheca bicostata (Miss.), Burithes cuneatus
Miss., B.erum Miss., Egjétheca Eggéfacta Miss,, Conotheca mammi-
lata Miss., Ovalitheca rasa Sys., Dorsojugetus sp.; the brachio-
pods - Cryptotreta neguertchenensis-Pelm.; the SSF - Tommotia
kozlowskii (Miss.), Camenella garbowékaé Miss., Rhombocorniculum
insolutum Miss., Chancelloria ép.; the trace fossils - _Plagiog-

mus sp.

16. Grey, on the weathered surface yellow limestones with inter-
beds of limestones flaggy, lilac and pink, dolomitic, bioturba-

ted. In the upper part of the marker bed (the thickness about

1 m), algal grey limestones occurs - the Isit'’ Biostrom (Zhurav-
leva, Meshkova, Luchinina, 1969).

In the interval 5-9 m from the bottom of the bed defined
are the following archaebcy&ths from pinkish limestones -
Ncchoroicyathus arteintervallum (Vol.).

In the marker bed - Nochoroicyathus arteintervallum(Vol.),

N.sublenaicus Korsh. et Roz., Korshunovicyathus melnikovi
(Korsh. et Zhur.), Rotundocyathus ignotus (Korsh. et Roz.),
Retecoscinus zegebarti Korsh., Sakhacysthus subartus (Zhur.);
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the algae --Renalcis gelatinosus Korde, R.pectunculus Korde,
Girvanella problematica Nich. et Lther.

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

In the middle part of the bed the hyoliths - Obligquatheca
aldanica (Sys.), Oxytus gegittalis Sys., Dorsojuggtus multicos-
tatus Sys., Bonovitatus obruptus (Mesh.), Lenatheca dolosa Sys.;
the algae -~ Proaulopora glabra Krasnop., Girvanella problemati-
cg Nich. et Ether.

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

€1atd3ud 17. Light-grey, thin-medium parting, wavy

bedded, bioturbated limestones and dolostones - Nokhoroy
Member 23

At the marks 8.5; 14; 16 m and at the top of the bed the
trilobites - Profallotaspis jakutensis Rep.

15 m above the bottom of the bed the bioherms with archae-
ocyaths - Archaeolynthus sp., "Cryptoporocyathus" sp., Nochoroi-
cyathus arteintervallum (Vol.), Tumulocysthus sp., Retecoscinus
zegebarti Korsh. ’ .

20 m above the bottom of the bed the archaeocyaths -
Dokidocyathus sp., lNochoroicyethus arteintervallum (Vol.), N.

mirabilis Zhur., Tumulocyathus sp., Retecoscinus zegebarti
Korsh.

The same bioherms occur 1.5 km upstream the Lena River at
the top of the bed.

8 and 16 m above the bottom of the bed the brachiopods are
recorded - Cryptotreta neguertchenensig Pelm.; 14 m - Nochoroi-
ella isitica Pelm.

13 and 20 m above the bottom of the bed the hyoliths -
Eonovitatus superbus Sys., Dorsojugatus multicostatus Sys.,
Uniformitheca jasmiri (Sys.), Conotheca mammilate Miss.,
Obliguatheca aldanica (Sys.), @.acostae Sys.

20 m above the bottom of the bed the SSF - Camenella
garbowskae Miss.

A11 over the bed the algae - Proaulopora glabra Krasnop.,
Subtifloria delicata Masl.
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18. Argillaceous dolostones and dolomitic limestones, lemon-
yellow coloured, with a conchoidal break, flaggy 22
At the bottom and 2 m above the bottom of the bed the

trilobites are found - Profallotespis jekutensis Rep.
€,2ta™ 5 m above the bottom of the bed - Fallotaspis ?

Sp.
19. 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
structures - marker bqu-ﬂ (Khomentovsky,Repina, 1965). The al-
gae - Subtiploria delicata Masl. 2-3
21, Argillaceous;flaggy dolostones and dolomitic limestones,thin
plane parallel lamingted-hedded - marker bed M-H (Khomentov-
'sky, Repina, 1965) 10-12
Beds 20 and 21 form the Marbaday Member{Varlemov,Sundukov,
1979).
22.Yellowish-grey,crystal-grained,massive-bedded dolostones with
interbeds of argillaceous,thin parting dolostones about 60
Zhurinsky Mys (Section 4)

Section 4 is opposite the mouth of the Negyurchyune Creek,
a left tributary of the Lena River. The section is the strato-
type of Tommotian ;-Atdabanian'stages botundary and the strato-
type of zegebarti; jakutensis, Fallobespis and anabarus Zones.

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

Pestrotsvet Formation

thickness(m)
€1tom 1. Just at the water level, strongly argillaceous,
dark-red-red, flaggy limestones, with abundant small (up to
0.5 m in diameter) archaeocyathan-algal bioherms are exposed
8-9
In the bioherms the archaeocyaths are found - Archaeolig—
thus polaris(Vol. ) Cryptoporoeyathus junicanensis Zhur. ,Dokido-
cyathus regularis Zhur., Nochor01cyathus tkatgschenkoi (Vol.),
N.gldanicus Zhur., N.mirabilis Zhur., N.vulgaris Zhur., Erls—
macoscinus rojkovi (Vol.), Cambrocyathellus tschuranicus Zhur.,
C.proximug (Fonin), Dictyocysthus translucidus Zhur., Okulitchi-

reg
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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 archaeocyaths, the
hyoliths occur - Turcutheca crassecochlia (Sys.), Ladatheca
annae (Sys.), Exilitheca multa Sys., E.ancegtralis Sys., E.
oblonga Sys., Allatheca corrugata Miss., Uniformitheca rhombi-
formis (Sys.), Oblisicornus compositus Sys., Cresgt jahitus
compressus (Sys.), Notabilituslcostatus Sys., N.orientalis Sys.,
Burithes distortus (Sys.), Jacuticornus tenuistrigatus Sys.;
the molluscs - Watsonella sibirice (Miss.); the SSF -
Hyolithellus tenuis Miss., Torellella lentiformis (Sys.), Tom-
motia kozlowskii (Miss.), T.plena (Miss.), T.admirenda (Miss.),
Cemenella garbowskae Miss., Lepworthella tortuosa Miss., Jaku-
tiochrea tristicha (Miss.), Halkierie sp., Chancelloria sp.

€1tomreg 2 ' 2. Strongly argillaceous, dark-red-red, flaggy
limestones- with sparse, thin (5-10 sm) interbeds of argilla-
ceous, grey-green, light-pink and yellow limestones. Their
number and thickness increases8 upwards the section 22

At the bottom of the bed there is an interbed of ruddy-red,
argillaceous limestones with the' archaeocyaths - Archaeolymthus
gplaris( Vol. ) Nochoroicyathus anabarensis (Vol.), N.mirabilis
Zhur.,'Retecoscinus sakhaensis A.Zhur., Dictyocyathus transluci-
dus Zhur., Okulitchicyathus discoformis (Zhur.); the hyoliths -
Obliguetheca bicostate (Miss.), Burithes sp., Tchurenitheca
sinuata Sys., Crestjahitus compressus Sys.; the SSF - Hyolithel-
lus tenuis Miss., Lapworthellsa bella Miss.'

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

€1tdmlen 14 m above the bottom of the bed the brachiopods
are found - Nochoroiella igitica Pelm.; the hyoliths - Oblisgi-
cornus dupleconcavus Sys.

In the neighbouring section situated in the Negyurchyune
Creek mouth, a left tributary of.the Lena River, liobergella
radiolata Bengt. is found at this level,in ruddy-red, argilla-
ceous limestones. When correlating with section Zhurinsky Mys,
M.radiolata Bengt. occurs 26 m above the bottom of bed 4 of
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gection 4. By the occurrence of M.radiolata Bengt., 10 m above
the bottom of bed 2, a boundary between the regularis and
lenaicug - primigenius Zones should probably be drawn.

3. Alternation of argillaceous, red, flhggy limestones with
sparse interbeds of weakly argillaceous, grey, greenish and
pinkish-grey, massive limestones 14

All over the bed the brachiopods are found - Cryptotreta
neguertchenensis Pelm.; the hyoliths - Ovalitheca rasa Sys.,
Burithes erum Miss., Obliguathecs bicostata (Miss.), Uniformit-
hece jasmiri (Sys.), Oxytus segittelis Sys., Maejetheca tumefac-
te Miss., Conotheca mammilata Miss., Notabilitus orientalis
Sys., Oblisicornus compositus Sys.; the SSF-- Hyolithellus
vladimirovee Miss., H.grandis Miss., Torellella biconvexsa Miss.,
Tommotia kozlowskii (Miss.), T.plene (Miss.), Camenella garbow-
skae Miss., Chancelloria sp.

4 m above the bottom of the bed the SSF - Aldanolina magna
Pelm. In the interval 3-4 m above the bottom of the bed the
SSF are found - Mobergella radiolata Bengt.

€1atdzeg; atdd 4. Argillaceous, ruddy-red and mottled,
lilac limestones, with interbeds of greenish-grey, algal lime-
stones (the thickness 0.3-0.4 sm) 7.5

2.6 m; 3:;9 and 6.5 m above the bottom the trilobites Pro-
fallotagpis sp. and crustaceans Isoxys jurensis Ivantsov are
defined.,

In algal interbeds the archaeocyaths - Tumuliolynthus sp.,
Pransuagaecyathus subtumulatus Zhur., Korsghunovicyathus melniko-
vi (Korsh. et Zhur.), Rotundocyathus ignotus (Korsh. et Roz.),
Nochoroicyathus arteintervallum {(Vol.), N.grandis Zhur., N.dis-
sepimentalis Zhur., N.sublenaicus Korsh. et Roz., Geocyathus sp.,
Taylorcyathus sp., ITumulocyathus sp., Jakutocarinus sp., Rete-
coscinug zegebarti Korsh. and the algae - Epiphyton scapulum
Korde, E.durum Korde, Renalcis gelatinosus Korde, Girvanella
problematica Nich.et Ether.

5. Grey, straw-coloured, beige, wavy bedded limestones. 1 m
above the top of the bed~ an interbed (0.05 m) of grey, algal
limestones 4

At the bottom and 1.5 m above the bottom of the 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.

6. Alternation of argillaceous, mottled and ruddy-red limesto-
nes and grey, porcelaneous, massive limestones. At the top of
the bed there is an interbed of grey limestones with fragments
of algae 6
At. marks 1 and 1.5 m above the base of the bed the trilos
bites occur -~ Profallotaspis jakutensis Rep.; 3.2 m - Profallo-
tagpis sp. In the lower part of the bed the abundant hyoliths=

Obliguatheca bicostata (Miss.), Burithes erum Miss., Conotheca

mammilata Miss., Eonovitatus superbus Sys., E{obrugtus (Mesh.),
Dorgojugatus multicostatus Sys.; the SSF - Hyolithellus sp.,
Torellella biconvexa Miss., Rushtonia sp., Tommotia kozlowskii
(Miss. ), Camenella garbowskae-Miss.,'thmbocorniculum insolutum
Miss.

2 m below the top of the bed the brachiopods - Cryptotreta
neguertchenengis Pelm.
7. Ashy-pink, lemon-yellow, lilac, argillaceous dolostones, in
the lower part of the bed with interbeds of ruddy-red limesto-
nes 14

€1atdfal 3 m below the top of the bed and at the top the
trilobites 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 glabrs Krasnop.

Nokhoroy Member

8, Dolomitized, light-grey and yellowish-grey, wavy bedded,
lenticular limestones, with algal-archaeocyathan bioherms.
Found are interbeds of yellow dolomites 80

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

EHatdanb 31 m above the bottom of the bed the trilobites-
Pagetiellus -anabarus Laz., Archeaeagpis hupei Rep.; the algae ~
Proasulopora glaﬁra Krasnop., Subtifloria delicata Masl.,
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Girvanella problematica Nich. et Ether. _

35 and 36 m - the trilobites - Archaeaspis hupei Rep.

41 m - the trilobites - Pagetiellus anabarus lLaz., Trian-
gullina parvula Rep., Archaeaspis hupei Rep., Nevadella sub-
groenlandica (Rep.). )

€1atdk°k 45-55 m above the bottom there are algal-archaeo-
cyathan bioherms with archaeocyaths - Nochoroicyathus arteinter-
vallum (Vol.), N.grandis Zhur., Compositocyathus sp., Taylor-
cyathus subtaylori Zhur., Degeletticyathus provisus (Sund.),
Baikalocyathus rossicus (Zhur.), Erismacoscinus oymuranensis
A. Zhur., Tumulocoscinus atdabanensis Zhur., Dictyocyathus bob-
rovi Korsh.; with algae - Renalcis gelatinosus Korde, R.pectun-

culus Korde; with brachiopods - Cryptotreta neguertchenensis
Pelm.

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

73 and 76 m - 'the trilobites - Pagetiellus anabarus Laz.,

Bigotina (Bigotinella) rara Rep.

At the top of the bed the trilobites are found - Pagetiel-
lus gnabarus Laz.; the hyoliths ~ Lenatheca dolosa Sys., L.
groe g;andlca(PoulJ, the SSF - Kelanella sp.; the algae - Renal-
cis gelatinosus Korde, Proaulopore glsbre Krasnop., Subtlflorla
delicata Masl.

€1atdukt 9. Yellow and yellow-grey dolostones.

Two members are clearly visible.

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

dolostones, often with cross-laminated structure and cross-
pillar jointing alternmating with yellowish-grey, fine-grained
dolostones ) 49

0.5 m above the bottom of the bed there is an interbed
(0.4 m) of clastic-oolitic limestones in which the trilobites
are present - Bigotina sp., Hebediscus sp.

Member II.

Yellow, light-grey, white; coarsely crystalline, often

withapoorly defined clastic structure, massive bedded dolostones,

in places witharelict cross-laminated structure, medium parting.
In the bed there are lense-like bodies up to 1-2 m and 2-3 m
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in diameter built by massive dolostones 26
10. Light-grey to white, in places yellowish-grey, algal-
detrital, thick parting to massive, often dolomitic limesto-
nes interbedding with calcareous nonequigranular,.unevenly
dolomitic sandstones 2.5
2 m above the bottom of the bed the trilobites -
Metadoxides patrium Rep., Bulaiaspis sp.
11. Dolostones the same as those of bed 9 with interbeds of

grey limestones and calcareous sandstones 12
€1botlat 12. White, light- and beige-grey, algal-detrital
limestones and with non-disgtinct texture, sparse, thin inter-
beds of lens-shaped dolostones 1M1
3 m above -the bottom of the bed the trilobites are found -
Redlichina zhutrinica Rep., Metadoxides patrium Rep., Bulsiaspis

sajanica Rep.; 4 m above - Redlichina zhurinica Rep., 7 m -
Metadoxides patrium Rep., Bulaiagpis limbata Rep.
Achchagyy-Kyyry-Taas (Section 8)
The section on the right bank of the Lena River near the
Achchagyy-Kyyry-Taas Creek mounth. The section is the strato-

type of the Judomia as well as the pinus, kokoulini and -lermon-

tovae Zones.

The lower beds (A"r ) of the Pestrotsvet Formation are
exposed (Fig. 6) along the left bank of the Achchagyy~Kyyry-
Taas Creek, 100 m from the mouth, 3,5 m above the water level
of the Lena River.

Pestrotsvet Formation
] thickness(m)

E1atdanb; atdP™™ A, Biostromal, grey limestones with
single small algal bioherms (the Bachyk Marker Bed). The dia-
meter of single bioherms 0.5-1.0 m, the height - 0.3-0.5m 0.5

The following archaeocyaths are defined - Tumuliolynthuas
exX gr. tubexternus (Vol.), Nochoroicyathus anabarensis (Zhur.),
N.grendis Zhur., Leptosocyathus polyseptus (Latin), Arturocyat-
hus varlemovi A.Zbur., Carinscyathus pinus (Zhur.), Geocyathus
latini (Zhur.), Coscinocyasthus isointervallumus Zhur.

"B.Argillaceous, dark-red - red, greenish-grey, sometimes
mottled, flaggy limestones, interbedding with feebly argillace-
ous, grey and pink, aphanitic, often wavy bedded limestones.
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Dark-red-red, argillaceous limestones are predominant in the
upper part 3.6
At the base of the bed the trilobites - Pagetiellus
angbarug -Laz., Nevadiidae gen. et sp. indet.
In the upper pért - Pagetiellus anabarus Laz., Nevadella

Sp.

All over the bed the brachiopods - Obolella chromatica
Bill.

B.Light-grey, aphanitic, massive limestones, with small
algal bioherms at several levels 2

I Argillaceous, dark-red - and greenish-red, mottled
limestones, with sparse interbeds of grey, feebly argillaceous
limestones 1.2

The upper part of the section are in the cliff on the Lena

River, where with the gap of 5.2 m (bed L) the following beds
(Fig. 6) are traced.

1. Light-grey, grey, pink, seldom mottled, fine-grained
and aphanitic, thick parting and massive (up to 1.m) limestones,
with subordinate interbeds of limestones dark-red - red, argil-
laceous, flaggy T.2

1 m above the bottom of the bed the trilobites are found -
Pagetiellus anabarus Laz., Nevadella subgr&ilandica (Rep..);

2.5 and 5 m - Pagetiellus 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;'ﬁéssive limestones with thin interbeds of

dark-red-red, seldom greenish, argillaceous limestones. It is
the marker bed "X-Y" (Khomentovsky, Repina, 1965) or the Chop-
chun Marker Bed (Rozanov, Missarzhevsky, 1966) 5

1 m above the bottom of the bed the trilobites occur -
Pegetiellus anabarus Laz., Nevadella subgroenlandica (Rep.);
1.5 m above the bottom of the bed the trilobites - Pagetiellus
anabarus Laz.; all over the bed the brachiopods - Obolella
chromatica Bill.

3. Pink, mottled and.light-grey, fine-grained, massive
limestones 1.3

0.1 m above the bottom of the bed the trilobites =~
Pagetiellus anabéarus 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 trilobites -
Pagetiellus anabarus Laz.,'Nevadella subgroenlandica (Rep.).

2 m above the bottom of the bed the archaeocyaths are
found -~ Dokidocyathella incognita Zhur., Sibirecyathus suvoro-
vae (Zhur.), Leptosocyathus 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 gubgroenlandica (Rep.), PsEuddresgerdps oculatus Rep.
and the hyoliths - Obliquatheca acostae Sys.

At the top of ‘the bed the brachiopods are recorded - Obo-
lella chromatica Bill.

5. Limestones with a varying amount of argillaceous con-
tent, usually red, thin parting, sometimes in rubble 2.5

0.55 m above the bottom of the bed the trilobites -~
Pagetiellus snabarus Laz., Nevadella subgroenlandica (Rep.).

1.17 m - Pagetiellus anabarus lLaz.

At the top of the bed the hyoliths - Novitatus oblongus
(Mesh.), Doliutus sp., Tetratheca clinisepte (Sys.), Burithes
elongatus Miss., Obliguatheca acostae Sys. .

All over the bed the brachiopods - QObolella 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 oculatus Rep., Bonnia sp., Compsocephalus
generosus Rep., Dolichometopidae gen. et sp. indet.; the
hyoliths = Obligquatheca acastaé Sys.; the brachiopods -
Obolella chromatica Bill.

Te Afgillaceous, red, flaggy limestones, interbedding
with grey and mottled, aphanitic and fine-grained, thick par-
ting, sometimes .organogenous-clastic limestones 8
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At the bottom of the bed the trilobites - Pagetiellus
anabarus Laz, ; the archaeocyaths - Dokidocyathellas incognita
(Zhur.), Sibirecyathus suvorovae(ZhurJ, Leptosocyathus poly-
geptus (Latin), Compositocysthus muchattensis Zhur., Carina-
cyathus pinus (Zhur.), Jakutocarinus jakufensis Zhur,, Geo-
cyathus botomaensis (Zhur.), Cdscinocyathus isointervallumus
Zhur,

All over the bed the brachiopods - Obolella chromatica
Bill. and the hyoliths - Burithes elongatus Miss.
€1atd3ud, ata ¥ g, Light-grey, sometimes feebly
pinkish, aphanitic, massive lfmestones. This bed is choosen
as the marker bed "a-& (Khomentovsky, Repina, 1965) or
the Sekkyryr Merker Bed (Rozanov, Missrazhevsky, 1966) 2
In the bed the hyoliths are defined - Doliutus inflatus
(Sys.) and the algae - Proasulopora glabra Krasnop., Batinevia
ramosa Korde, Girvanella problematica 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 ' 27

At the bottom of the bed the trilobites - Judomia sp.

1.5 m above the bottom of the bed the hyoliths - Doliutus
inflatus (Sys.) and the brachiopods - Obolella chromatica Bill.

10. Strongly argillaceous, dark-red-red, in places greyish-
brown, sometimes in rubble, thick-bedded limestones 0.7

The trilobites are found - Judomia sp. and the hyoliths ~
Doliutus inflatus (Sys.).

11. Light-grey, pink and lilac, fine-grained, thick-parting
limestones interbedding with subordinate interbeds of dark-red-

red, argillaceous limestones, sometimes in rubble 3.4
In grey limestones the algae are recorded - Froaulopora
glabre Krasnop., Subtifloria delicata Masl.
In the medium part the trilobites - Judomia mattajensis

Laz., Pagetiellus sp. and the archaeocyaths - FPlicocyathusg
unicumus (Zhur.), Sguamogocyethus taumathus Zhur., Nochoroicy-
athus kokoulini Korsh., Lenocyathus lenaicus.Zhur.; the brachio-
pods - Obolella chromatica Bill. and the hyoliths - Doliutus
inflatus (Sys.).

12. Feebly argillaceous; grey and pink, medium-grained,

wavy bedded, massive limestones with sparse interbeds of dark-
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red-red, argillaceous, thin parting limestones 3.4
0.2 m above the bottom of the bed there are the trilobites
- Pagetiellus lenaicus (Toll), Triengulaspis meglitzkii (Toll),
Judomia sp.
(0)55) m,'above the bottom of the bed and at the top the
trilobites - Pagetiellus lenaicus (Toll), Olenellidae gen. et
sp. indet. :

13. Strongly argillaceous, dark-red-red, seldom pink,
flaggy, fissile limestones with single bands of grey, mottled,
feebly argillaceous limestones 1.5

0.5 m above the bottom of the bed the trilobites -
Pagetiellus lenaicus (Toll).

All over the bed the brachiopods - Obolella chromatica
Bill.

14. Light-grey, fine-grained, massive limestones 2

The brachiopods are found - Obolella chromatica Bill.

15. Dark-red-red, sometimes mottled, medium- and thin-
parting limestones with a varying amount of argillaceous
content 2.5

0.5 m above the bottom of the bed the trilobites occur -
Pagetiellus lenaicus (Toll) and the brachiopods - Sibirie magna
Gor.

16. Dark-red-red, mottled, thin parting limestones with
a varying amount of argillaceous content 2

The brachiopods are recorded - Obolella chromatica Bill.

17. Grey, brown, sometimes with wine-coloured (deep-red)
spots, fine-grained, massive, often thin-uneven bedded limesto-
nes with aboundant interbeds (0.3 to 0.7 m) of argillaceous,
greenish-grey, more seldom dark-red-red, thin-bedded limestones,
sometimes in rubble 4.5

0.7 m above the bottom of the bed the trilobites - Pageti-
ellus lenaicus (Toll), Triengulaspis lermontovae lLaz., Judomia
Spe«

2.3 m - the trilobites - Judomia tera Iaz.

All over the bed the brachiopods =~ Sibiria magns Gor.

Perekhod Formation
Member I
€E1atdler 18. Strongly argillaceous greenish-grey, seldom
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reddish, thin-bedded, flaggy limestones, with a conchoidal
break and interbeds of feebly argillaceous, grey, thin par-
ting limestones ) 7

0.3 m above the bottom of the bed the trilobites -
Pagetiellus lenaicus (Toll), Judomida sp.

4.2 m-the trilobites - Pagetiellus lenaicus (Toll),
Olenellidae gen. et sp. indet.

A1l over the bed the hyoliths - Lenatheca dolosa Sys.,
L.groenlandica (Poul.), Doliutus laevis Mesh., Conotheca cir-
cumflexa Miss.} the algae = Proaulopora glabra Krasnop.

At the base of the bed the algal bioherms with the archaeo-
cyaths: Propriolynthus vologdini (Jak.), Geocyathus latini
(Zhur.), Batchykicyathus angulogus A.Zhur., Nochoroicyathus
kokoulini Korsh., Tumulocoscinus botomaensis Korsh., Fransuasae-
cyathug elegang Okun.

19. Greenish-grey, flaggy limestones with mounds on the
bedding surface and algel bioherms up to 0.5 m in diameter 8

In the bioherms the following archaeocyaths are defined -
Plicocyathus unicumus (Zhur.); Squamosocyathus taumatus Zhur, ,
Nochoroicyathus kokoulini Korsh., N.lenaicus Zhur., Japhani-
cyathus genurosus Korsh., Tumuliolynthus tubexternus (Vol.),
Rotundocyathus sp.., Propriolynthus vologdini (Jak.), Isiticya-
thus wltrus (Korsh.), Fallocyathus sp., Geocyathus latini(Zhur.)
Coscinocyathus isointervallumus Zhur.; the hyoliths - Conotheca
curta Miss., Lenatheca dolosa Sys., L.groenlandica (Poul.); the
algae - Epiphyton scapulum Korde.

Member IT

20. Light-grey to white, fine-grained, shally,massive lime-

stones, with sparse interbeds of greenish-grey, argillaceous
limestones about 16

At the bottom of the bed the algae - Renalcis levis Vol.

4 m above the bottom the trilobites - Bonnia sp., Botomel-
la sp.

4 and 6 m above the bottom and at the top of the bed the
archaeocyaths -~ Compositocyathus muchattensis (zhur. , Carinacya-
thus pinus (Zhur.), Coscinocyathus isointervallumus Zhur.,
Japhenicyathus genurosus Korsh., Isiticyathus ultrus (Xorsh.),
Fansycyathus lermontovae Korsh. et Roz.
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10 m above the bottom the trilobites - Pagetiellius sp.;
the algae - Botomaella sp., Proaulopors glabra Krasnop.,

Girvanella problematica Nich. et Ether.

At the top the algae - Epiphyton plumosum Korde.

All over the bed the hyoliths - Doliutus laevis Mesh.,
‘Plicitheca inflecta Sys., Lenatheca groenlandica (Poul.); the
brachiopods - Sibirias megne Gor.; the SSF - Hadimopanella
Inappologica (Bengt.).

20. Not exposed .10=12

Member IIT

€1botmlc 21. Argillaceous, greenish-grey, flaggy lime-
stones about 7

All over the bed the trilobites - Triangulaspis annio
(Cobb. ), Pagetiellus.lenaicus (Toll), Neocobboldia dentata
Rep.y, Judomia sp., Erbiella pjankovskia Fed., E.musta Rep.,
Validaspis uzitata (Rep.).

At the bottom of the bed the hyoliths - Tetratheca clini-
septe (Sys.), Lenatheca groenlandica (Poul.), L.dolosa Sys.,

TrapeZovitus‘siﬁscus Sys., Burithes elongatus Miss.; the mol-
luscs - Ilsanella-atdabanica (Miss.), Pelagiella lorenzi(XKob.),
Yochelcionella stylifera Miss.; the SSF - Lapworthella dentata
Miss., Hadimopamnella kneppologica (Bengt.), Archaeococides ?
lenensis (Vasil'evwd, Microdictyon sp.; archaeocyaths - Cosci-

nocyathus sp.
The algae in the middle part of the bed - Proaulopora

-glabra Krasnop., Batinevia remosa Korde, Girvanella problema-
tica Nich. et Ether.
Ulakhan-Kyyry-Taas (Section 9)

The section is 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 squamo-
sus - zelenovi Zones,

At 20 m from the water level the Pestrotsvet, Perekhod
and the lower part of the Sinsk Formation are exposed (Fig.7).

Pestrotsvet Formation

thickness
. (m)
€1atdp1n, atdanb 1-2. Strongly argillaceous, red-greyish-
brown, bedded,; flaggy limestones about 1.4
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The brachiopods are found - Obolella chromatica Bill.

€1atd3ud; atak®
stones, mottled in some interbeds (marker bed "a =0 " ,
Sakkyryr) 1.8-1.9

4-6, Limestones with a varying amount of argillaceous
content, reddish-greyish-brown and ruddy-red-red, seldom
greenish~-grey, mottled, thin-uneven-parting 4.4

0.8 m above the bottom of the bed the trilobites -
Pagetiellus lenaicus (Toll), Judomia sp.

2.5 m - the brachiopods - Obolella chromatica Bill.

All over the bed the hyoliths -~ Lenatheca pyramidata
(Sys.), Doliutus ingfatus (Sys.). '

7. Feebly argillaceous, light-pink, greyish-pink, lilac,
mottled, flaggy limestones, with thin argillaceous admixtures
on the bedding surface. Sparse interbeds of argillaceous, red

k 3. Light-grey, striped, massive lime-

limestones 4.2
The brachiopods are defined - Obolella chromatica Bill.
8-13. Interbedding of feebly argillaceous, pinkish- and

lilac~-grey, grey mottled, sometimes lenticular, massive and

thick parting limestones with strongly argillaceous, ruddy-red-
red, thin parting limestones. The mentioned varieties of rocks

comprise interbed<s of approximately 1.5 m in size 9
2.8 m above the bottom of the bed the trilobites -~

Pagetiellus lenaicus (Toll), Judomia sp.

At 2 m from the top the archaeocyaths - Sibirecyathus sp.,
Carinacyathus pinus (Zhur.), Compositocyathus muchattensis
Zhur, , B;onchocyathidae gen. et sp. indet., Lenocyathus sp.,
Coscinocyathus isointervallumus Zhur,

At the top the trilobites - Bonnia aff. arguta Rep.,
Olenellidae gen. et sp. indet.

A1l over the bed the brachiopods - Obolella chromatica
Bill.

Perekhod Formation
Member I
€1atdler 14. Argillaceous, yellowish~ and greenish-grey
limestones with sparse interbeds of feebly argillaceous,
pinkish-grey and argillaceous reddish-greyish-brown lime-
stones 4
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At the bottom of the bed the trilobites -~ Pagetiellus sp.,
Triengulespis sp. and the archaeocyaths - Sibirecxatﬁus'sp,}
Carinacyathus pinus (Zhur.), Goﬁpbsitocyathns muchattensis
Zhur., Lenocyathus sp., Coscinocyathus isointervallumus Zhur.

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

15 Argillaéeous, greenish-, seldom’ reddish-grey, dense,
with a conchoidal break, ochreous from the weathered surface,
flaggy limestones 3.4

At the bottom of the bed the brachiopods - Obolella chroma-
tica Bill.

At the top - the trilobites - Pagetiellus lenaicus (Toll),
Judomia sp.; the hyoliths - Lenatheca dolosa Sys., L.groenlan-
dica (Poul.), Tetratheca clinisepta (Sys.), Novitatus laevis
Sys., Obliguatheca acostae Sys., Angusticornus acutangulus
Sys., Firmicornus bonus Sys.

16. Not exposed 3.2
17,18. Greenish-grey, dense, massive limestones. In the
member there are algal breccias of small sizes 3.5

At the bottom of the bed the trilobites are recorded -
Pagetiellus lenaicus (Toll), Judomia sp. and the hyoliths -
Trapezovitus sinscus Sys., Lenatheca dolosa Sys., L.groenlan-
dica (Poul.).

Member IT

19. Light-grey, massive, thin, striped limestones with
interbeds of dclomitic, yellowish-grey limestones 3.2

1.2 m above the bottom of the bed the trilobites -
Prisngulaspis lermontovee Laz., Pagetiellus lenaicug (Toll),
Botomella sp., Judomia sp.

2 m - the archaeocyaths —_Pfopriolynthus vologdini(Jak. ),
Nochoroicyathus kokoulini Korsh., Tumulocyathus sp., Plicocyat-
hus platiseptatus (Zhur.), Geocyathus sp., Tumulocoscinus atda-
banensis Zhur.

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

At the bottom of the bed the trilobites - Pagetiellus
lenaicus (Toll), Judomia sp., Bonnia sp., Dolichometopidae
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gen. et sp. indet.; the‘brachiopods - Sibiria magna Gor.,

the hyoliths - Lenatheca pyremidate (Sys.), L.triconcava(Sys.),
Obliguatheca acostae Sys:, Trapezovitus sinscus Sys., T.latus
Val., Angusticornmus acutengulus Sys., Firmicornus bonus Sys.

At the top the trilobites - Pagetiellus lenaicus (Toll),
Judomia sp., Triangulaspis sp., Micmacca sp.

. 21-24, Limestones similar to the underlying but comprising
interbeds of greenish-grey, argillaceous limestones 5.7

2.5 m above the bottom of the-bed the trilobites -
Triengulaspis sp., Bonnia aff. argute Rep., Judomia sp.

Member III

€1botmlc; bot?eL 25.27, Argillaceous, greenish-grey, in
the upper part reddish-greyish-brown, fine-grained, uneven-
flaggy limestones 3.1

At the bottom of' the bed the trilobites - Judomia sp.,
Pagetiellus lenaicus (Toll), Neocobboldia sp.

" 1.5 m above the base the trilobites - Pagetiellus leNaicus
(Toll), Triangulaspis lermontovae Laz., T.annio (Cobb.), Sinskia
obtabilig  Suv., Micmacca enormis Rep., Kootenia nebulosa Rep.,
Granularia.gp., Atdabanella plana Rep., Bonnia venefica Rep.,
Erbiella sp. )

All over the bed the brachiopods - Sibiria magga Gor.; the*
hyoliths - Tetratheca clinisepta (Sys.), Novitatus laevis Sys.,
Lenatheca dolosa SyS., Angusti-cornus reflexus Sys., A.remotus
Sys., Firmicornus obliteratus Sys.

28-30. Argillaceous, mainly greenish-grey, in some inter-
beds reddish-greyish-brown, uneven-flaggy limestones, often with
a conchoidal break. Sparse interbeds of feebly argillaceous
limestones 5.4

At the bottom of the ‘bed the trilobites - Judomia SPe
Pagetiellus sp., Neocobboldia sp. .

1.5 m above the base the trilobites - Neocobboldia:dentata

Rep., Judomia sp., Bonnis venefica Rep., Kootenia sp.

2-2.5 m - Neocobboldia sp., Iriangulaspis sp., Judomia sp.,
Atdabanella plene Rep., Granularia sp., Erbiella sp.; 3 m -
the trilobites - Neocobboldia paradentata Rep., Bonnia venefica
Rep., Kootenia nebulosa Rep., Granularias sp., Binodasgpis sp.;
the archaeocyaths - Rotundocyathus biohemicus (Zhur.), Nochoroi-
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cyathus ex gr. lenaicus Zhur., Jakutocarinus ? sp., Geocyathus
botomaensis (Zhur.),'Tumuloboscinus sp.; the hyoliths - Tet-
ratheca cliniaegté(ﬁys.}, Novitatus lermontovae Sys., N.tary-
nicus Sys.; Micatheca ancipitia (Sys.), Gracilitheca ternata
Sys., Inflaticornus gtrigatusg Sys., Trapezovitus sinscus Sys.

31. Argillaceous, greenish-grey, flaggy limestones with
a conhoidal break and sparse interbeds of feebly argillaceous;
light grey limestones 205

At ‘the bottom of the bed the trilobites -~ Neocobboldia
paradentata Rep., N.dentata (Lerm.), -Triangulaspis lermontovae
Laz., Judomia sp., Micmacca enormis Rep., Atdabanella plana
Rep;, Kootenia sp., Protolenidae gen. et sp. indet. and the
hyoliths ~ Novitatus lermontovae Sys.

1.5 m above the bottom of the bed the trilobites - Neocob-
boldia dentata (Lerm.), Judomia sp.; 2 m - Pagetiellus lenaicus
(Toll), Judomia sp., Judomiella heba Laz., Bonnia venefica Rep.

At the top of the bed - Pagetiellus lenaicus (Toll),
Judomia sps

32. Peebly argillaceous, light-grey, sucrosic limestones
1.5

All over the bed the trilobites - Hebediscus attleborensis
(Sh. et F,), Neocobboldia dentatus (Lerm.), Triasngulespis annio
(Cobb. ), Judomia sp., Judomiella sp., Redlichina tchernischevae
Rep., Bergeroniaspis jucunda Rep., Aldonaiapokrovskayae Kor.,
Micmacca enormis Rep., Micmaccopsis lata Rep., Kootenia sp.,
Bonnia venefica Rep., Atdabanells plana Rep., Validaspis uzita-
ta (Rep.), Inouyina sp., Granularis muchattaensis Rep., Poul-
senia sp., Erbiella pjankovskis Fed., E.musta Rep.

33. Dolomitic, greenish-grey, thin-parting limestones.
The upper part of the bed is poorly exposed 4.3

In the lower part of the bed the trilobites - Neocobboldia
paradentata Rep., Pagetiellus lenaicus (Toll), Triangulaspis
annio (Cobb.), Judomia sp., Aldonaia pokrovakayae Kor., Graunu-
laria sp.

In the middle part the trilobites - Neocobboldia dentata

Rep.
Member IV
34,35, Dolomitic, feebly argillaceous, light-brown,'grit",
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in places oolitic, organogenous-clastic, massive limesto-
nes 1.5
The trilobites are found - Judomia sp., Judomiella sp.;
the archaeocyaths - Propriolynthus vdlogdini (Jak.), Batchyki-
cxathus'angg;osus A.Zhur, , Nochoroicyathus lenaicus-Zhur.,
Tumulocyathus sp., Plicocyathus platiseptatus (zhur.), Fallo-
cyethus dubius Roz., Erismacoscinus vsevolodi (Korsh.).
"36,37. Dolomitic, brownish, dense, in some interbeds
striped and sucrosic limestones . 3.2
There are the trilobites in the bed - Pagetiellus lenaicus
(Toll), Neocobboldia dentata (Lerm.), N.paradentate Rep.,
Judomia sp.,-Judomiélla heba 1az., Sinskia obtabilis Suv.,
Redlichina tchernischevae Rep., Bergeroniaspis dualis Jegor.,
Micmaccopsis lata Rep., Kootenia nebulosa Rep., Chondrinouyina
olekmica Rep., Inouyina sp., Tarynespid brevis Rep., Jakutus
Sp., Granularia sp., Binodaspis sp., Erbiella pjankovskia Fed.
' 38. Greyish-yellow, messive, dense dolostones. That bed
was defined by Khomenteysky and Repina (1965), as the Marker

Bed " B-F " 2
39,40, Light-brown, fine-grained, thick parting, dense,
with uneven bedding surface -limestones 5.2

In the middle paft of the'bed the trilobites - Neocobbol-
dia paredentats Rep:, N.dentata (Lerm.), Judomie sp., Trisngu-

laspis.annio (Cobb.), Judomielle sp., Redlichina tchernische-
vae Rep., Bergeroniellus micmacciformis Suv., Bergeroniasgpis
duélis Jegor., Erbiella pjankovskia Fed;,_Atdébanella plana
Rep., Granularia‘guchattaensis Rep.; the brachiopods - Palaeos-
chmidtites siniellus (Pelm.), Linnarssonia rowelli Pelm.£ the
molluscs -~ Ilsanella sp.

In the upper part - Neocobboldia paradentate Rep., Berge-
ronielius micmacciformis Suv., Granularia sp.

41-43. Light-brown, medium- and thin pérting limestones,
in some interbeds lumpy, concretion-like, with a wavy bedding
surface. Sparse thin interbedé of greyish-yellow dolomites are
recorded . 5.8

At the bottom of the bed the trilobites are defined -~
Neocobboldia paradentata Rep., Lenadiscus unicus Rep., Pageti-
ellus lenaicus (Toll), Judomia sp., Judomielle hebe Laz. ,
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Redlichina tchernischevae Rep., Tungusells manica Rep., Ber-
geroniellus micmacciformis Suv., B.spinosus Lerm., Bergero-
niaegpis dualis Jegor., Aldonaia pokrovskayse Kor., Micmaccop-
gis lata Rep., Labradoria asiatica Rep., Kootenia nebulosa

Rep., Bonnaria sp., Atdabanella plana Rep., Chondrinouyina
olekmica Rep., Inouyine sp., Terynespis brevis Rep., Granula-
ria Erotolenorﬁm Lerm., Kolbinellas sp., Binodaspis sp.,
Sinijanells rarae Rep., Erbiella pjenkovskia Fed.

In the medium part the archaeocyaths - Archaeolynthus sp.,
Carinscyathus squemosug (Zhur.), Plicocyathus sp., Nochoroi-
cyathus lenaicus Zhur., Trininsecysthus sp., Coscinocyathus
marocanoides Zhur., Romanovicyathidae gen. et sp. indet.; the
brachiopods - Palaeogchmidtites siniellus (Pelm.), Linnarsso-
nia rowelli Pelm.

In the upper part the trilobites -~ Bergeroniellug spino-
sus Lerm., Aldonaia pokrovskayae Kor., Judomiella heba Laz.,
Bathyuriscellus aff. robustus Lerm. , Altitudella tenera Rep.

44-46. Brownish;-grey, bedded, with wavy bedding surface,
thin-parting limestones, with thin interbeds of grey dolomi-
tes . 1.4

4 m above the bottom of the bed the trilobites - Bergero-
niellus micmacciformig Suv., Judomiella sp.

In the medium part the trilobites - Neocobboldia paraden~
tata Rep., Pagetiellus lenaicug (Toll), Bergeroniellus micmacci-
formis Suv., B.gpinosus Lerm., Aldonaia pokrovskayae Kor.,
Judomiella heba Laz.

In the upper part the trilobites -~ Pagetiellus lenaicus

(Toll), Judomiella hebe Laz., Bergeroniellus micmacciformis
Suv., B.spinosus Lerm., 'Berp;eroniaspis dualis Jegor.

47. Light-brown, thin-parting limestones interbedding with
schistose limestones of darker-brown colour 1.3

In the medium part the trilobites -~ Bergeroniellus micmac-
ciformis Suv. .
Sinsk-Formation
€1botgur 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), Neopagetina primaeve (Lerm.), Bergeroniellus
gg;giig Suv., B.gpinosms Lerm., Bergergniaspis lenaicus Laz.;
the brachiopods - Botsfordia caellata (Hall), Lingulella? sp.

At the top the trilobites - Pagetiellus lenaicus (Toll),
Bergeroniellus gurarii Suv., B.gpinosus Lerm., Neopagetina
primaeva (Lerm.).

47. Brownish-grey, thin parting limestones with interbeds
of argillaceous-calcareous paper shales and grained,greyish-
yellow dolostones 5.6

At the, bottom of the bed the trilobites - Bergeroniellus
spinosus Lerm., B.gurarii Suv., Pagetiellus lenaicus (Toll),
P.tolli Lerm., lNeopagetina sp.

2 m above the bottom of the bed the trilobites - Bergeroni-
ellus gurarii Suv., B.spinosus Lerm., Bathjyuriscellus sp.,
Pagetiellus sp..

4 m - the trilobites - Befgeroniellus gurarii Suv., B.spi-~
nosus Lerm., Bergeroniaspis lenaica laz., Pagetiellus lenaicus
(Toll).

At the top of the bed the trilobites - Bergeroniellus gura-
rii Suv., B,spinosus Lerm., Pagetiellus lenaicus (Toll), Ber-
geroniaspis lenaica Laz., Neopagatiq& Qrimaeﬁa (Lerm. ).

All over the bed the brachibpods - Botsfordia caelata
(Hall), Palaeogchmidtites siniellus (Pelm.), Linnarssonia rowel-
1li Pelm.

50. Argillaceous-siliceous~calcarecus shales. and dark-brown
to black, thin-bedded limestones 1.8

All over the bed the trilobites - Bergeroniellus gurarii
Suv., B.spinosus Lerm., Bergeroniaspis sp., Pagetiellus tolli

Laz., Neopagetina sp.; the brachiopeods - Botsfordia caelata
(Hall), Palaeoschmidtites ‘siniellus (Pelm.), Linnarssonia
rowelli Pelm.

Achchagyy-Tuoydakh

The section is exposed on the right bank of the Lena
River, 2.5-3 km below the Achchagyy-Tuoydekh Creek mouth
(Fig. 8).

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

Pestrotsvet Formation
) thickness(m)
€1atd3ud 1. Light-grey, in places pink, fine-grained
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and aphanitic, massive limestones (bed " a-& ") 2.5

0.5 km upstream the section, 7.7 m below the marker bed
there is a biostrom with archaeocyaths.

2. Frequent interbedding of dark-red-red, thin and medium
parting, wavy bedded limestones, with a varying amount of
argillaceous content, with grey and pinkish, feebly -argillaceous
limestones 12.5

4.1 m above the bottom the trilobites: Pagetiellus lenaicus
(Toll), Judomia sp.

Perekhod Formation
Member I
3. Greenish-grey, seldom mottled, with reddish spots and
faded cherry-red, strongly argillaceous, with a conchoidal break
limestones 14
10 m above the bottom the trilobites: Pagetiellus lenaicus
(Toll), Judomia sp.
Member II
4. Light-grey, sometimes greenish or pinkish, massive,
fine~fibrous-bedded limestones 7.8
8 m are not exposed.
Member III
."Dotm:Lc 5. Greenish-grey, strongly argillaceous, medium-
parting limestones with a conchoidal break 0.7
All over the bed the trilobites: Pagetiellus lenaicus
(Toll), Judomia sp.; the SSF : Archaeooides ? lenensts (Vasil'-
eva), A. ? improsperus (Vasil'eva).
6. Light-grey to white, medium-grained, massive limestones
0.7
T. Greenish-grey, argillaceous, thick-parting and massive
limestones with interbeds of pinkish and brownish, strongly

argillaceous, thin wavy bedded limestones 2.95
Member IV
8. Light-grey to white, fine- and medium grained, massive,
fine wavy bedded limestones 4.5

9. Greyish-yellow, ochreous from the weathered surface,
massive dolostones, with a conchoidal break (marker bed "e-r ")
1.5
10, Light-grey and brownish-grey, fine-grained, massive,
thin wavy bedded limestones. In the upper part dolomitic,
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flaggy limestones 5e5
11. Mottled, grey, pinkish-brown, flaggy limestones with &
wavy bedding surface 1.35
10 m above the bottom the trilobites occur: Pagetiellus.
lenaicus (Toll), Neocobboldias paradentata Rep., Judomia sp.,
Bergeroniellus micmacciformis Suv., Granularia sp., Redlichina
Sp. ) :

7.7 m are not exposed..

Sinsk Formation

Member I

€1botgur 12. Light-brown and brown, fine-grained and
aphanitic, mainly medium-parting limestones, containing inter-
beds of- shally striped and dark-brown to black, sometimes bitu-
minous shales {the thickness 0.1-0.15 m).

_ Apparent thickness 14

All over the bed the trilobites: Pagetiellus lenaicus
(Toll), Neopagetina primaeva (Lerm.), Bergeroniellus gurarii
Suv., B. §Einoéus Lerm. 9, Bergerorﬁiaspis div.egens Lerm.

13. Dark-brown, t‘h_in- parting,with wavy bedding surfaces
limestones. Interbeds of black bituminous paper shales occur
which thickness reaches 0.5 m in the lower part but decreases
£0.0.05-0.10 m in the upper pait 17

In the medium and upper parts the trilobites occur: Page-
tiellus lenaicus (Toll), Neopggeti'na sp., Bergeromiellus asia-
ticus Lerm. ‘ '

Member II

14. Black, bituminous, paper shales, containing thin inter-
beds of dark~brown and thin parting limestones.

Apparent thickmess 4.5

1.2 and 2 m above the bottom the trilobites: Pagetiellus
lenaicus (Toll), Bergeroniellus gurarii Suv., B.spinosus Lerm.,
Bergeroniagpis divergens Lerm,

0.85 m is not exposed.

15. Dark-brown, fine-grained, thick parting and massive
limestones intefbédding with unit_s‘(0.1-0.3 m) of black paper
shales. At the bottom there are beds with loaf-like swells up
to 0.5 m in height 4.9

1 and 3 m above the bottom there are the trilobites :
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Pagetiellus lenaicus (Toll), P.tolli Lerm., Bergeroniellus
épinosus Lerm., Bergeroniagpis divergens Lerm. '

16. Black and dark-brown, bituminous ..paper shales with
of limestone dark-brown, fine-grained, thick parting inter-
beds 19

All over the bed there are abundant trilobites: Pagetiel-

lus lenaicus (Toll), Neopagetina primaeve (Lerm.), Bergeroniel-
lus spinosus Lerm., Bergeroniaspis divergens Lerm.; the algae:

Margaretia antiquissima (Krischtofovich); the sponges: Choia

unica (Gor.).

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

Member III

17. Light-brown and brown, often striped, fine-grained,
aphanitic, thin parting limestones, intérbedding with éhales,
and shally brown limestones 8.5

A1l over the Wed the trilobites: Pagetiellus lenaicus
(Toll), Neopagetina primaeva (Lerm.), Bergeroniellus spinosus
Lerm.

2.5 m is not exposed.

18. Black shales, in some interbeds paper shales, contai-
ning bands of fine-grained, thin parting limestones 6.6

All over the bed the trilobites: Neopagetina sp., Bergero-
niellus asiaticus Lerm.

) The Kutorgina Formation

€1b0taSt 19. 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., Bergeroniagpis ornata Suv.

.20, Fine-greined, light-brown, medium parting limestones
withawavy bedding surface, uneven interbeds of greyish-
yellow dolomitic limestones. In the middle of the bed there is
an interbed (1 m ) of dark-brown, flaggy limestones with oil
smell 10

All over the bed the trilobites: Neopagetina primaeva
(Lerm.), Bergeroniellus asiaticus Lerm.; and,bésides, at 1 m

from the top: Pagetiellus lenaicus (Toll), Aldonaia ornata
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Lerm., Binodaspis secunda -Suv.At5 m above the bottom plates
of echinoderms and carapaces of crustageans are recorded.

21. Semi-bedrock outcrops of light-brown, coarse-grained,
sucrosic, medium parting limestones 4

The trilobites are preésent: Neopagetina primaeve (Lerm.),
_Bergeroniellus agiaticus Lerm.,-Binodaggis Spe

Labaya (Section 12)

The section is on the Lena River right bank, 4 km below
the Labaya Creek. Bedrock outcrops known as "Lenskie stolby"
(Lena Columns) stretch for dozens kilometres along the river
bank.

In this section the stratotype of the ormata Zone is
defined (beds 8-12). .

Here, from the water level, exposed are deposits of the
Kutorgina Formation and the lower part of the Keteme Formation
(Fig. 9).

The Kutorgina Formation
thickness(m)
Member I
€1bota§t 1. Light- and dark-bTown, fine-grained and
aphanitic, flaggy limestones. Tiles of 0.03-0.05 m in size
predominate; interbeds of thin parting limestones are sparse.
Limestones are interbedding with thin (up to 0.01 m) bands of

dolostones of yellowish-grey colour about
1505

£11 over the bed abundant trilobites - Bergeroniellus
asiaticus Lerm.; the hyoliths - Obliguatheca pulchells Val.

Member II '

2. Brownish, aphanitic, dense,medium parting limestones.
At the bottom there is a marker bed "n " withavertical join~-
ting 7

All over the bed the trilobites - Neopagetina sp., Bino-
daspis sp., Bergeroniellus asiaticus Lerm.

3, Brownish, aphanific and fine-grained, thin parting
limestones with frequent, thin(thick in.the upper part)inter-
beds of greyish-yellow dolostones 7.2

A1l over the bed the trilobites - Bergeroniellus asiaticus
Lerm., B.expansug (Lerm.), Binodaspis secunds Suv. '
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4., Dolomitic, brovmish, aphanitic, compact limestones
with interbeds of yellow dolostones 15.6
O.1 m above the bottom of the bed the trilobites - Berge-
rouiellus asiaticus Lerm., Bergeroniaspis kutorginorum Lerm. ;
3 m - Bergeroniellus asiaticus Lerm.; 5 m - Bergeroniellus
asiaticus Lerm., B.spinosus Lerm.j; 7 m - Neopagetina primaeva

Lerm., Bergeroniellus asiaficus Lerm., Binodaspls secunda Suv,,

Bathyuriscellus sp.;' 8 m ~ Bergeroniellus asiaticus Lexm.;

11 and 14 m - Bergeroniellus asiaticus Lerm., B.lermontovae

Suv.

5. Dark-brown, fine~grained, medium-parting limestones
with a conchoidal break interbedding with calcareous shales
and shally, greenish-grey, argillaceous limestones (interbeds
0.1-~0.15 m) 3.7

2 m above the bottom of the bed the trilobites -~ Bergero~-
niellus asiaticus Lerm,

Member II

6. Light-brown, aphanitic limestones, thin parting in the

lower part and medium parting in the upper part of the bed, withe

wavy bedding surface and thin stringers of greyish-yellow dolo-

stones on them 9
All over the bed the trilobites - Bergeroniellus asiaticus

Lerm. Besides, at the bottom Bergeroniaspis divergens Lexm.
occurs and in the medium part - Pagetiellug lenaicus (Toll)
and Bingdaspis pauls Suv,

T. Argillaceous, light-brown, thin- and medium parting
limestones withiwavy bedding surface, interbeds of strongly
argillaceous, yellowish limestones with a conchoidal break 18.5

At the bottom of the bed the trilobites -~ Bergeroniellus
asiaticus Lerm., B.expensus (Lerm.). In the medium part -
Neopagetina aff. primeseva (Lexm.), Bergeroniellus asiaticus
Lerm., B.lermontovae Suv. In ‘the upper part - Neopagetina sp.,

Bergeroniagpis sp., Bergeroniellus asiaticus Lerm., B.lermon-

tovae Suv.
Member IV
€1bot°m 8., Light-brown to yellow limestones. The
bed contains concretions at the base and lumpy, algal and
organogenous-clastic interbeds of limestones with stylolitic
sutures in the upper part 2.3
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411 over the bed the. trilobites - Pagetia sp., Bergeronmi-
ellus asiaticus Lerm., Bergeroriaspis ornata Lerm.,.B.kutorgi-

norum Lerm.; the brachiopods - Kutorgina sp.

9. Light-brown and light—Yellow;.thin parting limestones,
with interbeds of dolostones of greyish-yellow colour. Sparse
occurrence of strongly argillaceous, lumpy limestones 1.8

In the lower part the trilobites - Neopagetina primaeva

(Lerm. ), Bergeroniellus asiaeticus Lerm., B.lermontovae Suv.,

Bergeroniaspis ornata Lerm., Binodagpis paula Suv.

In the medium part.. - Bergeroniellus lermontovae Suv., B.

asiaticus Lerm., Bergeroniaspis ornata Lerm., Olekmagpis bob-
rovi Suv. , Bathyuriscellus sp.
In the upper part - Pagetia sp., Bergeroniellus lermonto-

vae Suv.
40, Light-brown, thin and medium parting limestones, in
the medium part cavernous, lumpy,with uneven bedding surface 10
In the lower parf thetrilobites - Bergeroniellus lermon-~

tovae Suv., B.asiaticus Lerm., Bergeroniasspis ornata Lerm.
"~ In the upper part - Aldonaia ornata Lerm., Bergeroniellus
lermontovae Suv., B.flerovae Lerm.,; Bergeroniaspis ornata

Lerm., Binodagpis spinosa Lerm.

11. Argillaceous, light-bYown, lumpy limestones with
sparse interbeds (0:5 m) of yellowish—gréy, thin parting lime-
stones, 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 subornata Lerm.,
Bergeroniellus lermontovae Suv., B.asiaticus Lerm., Binodespis
paula Suv., Bethyurigcellus sp. )

12. Light-brown and brown -limestones, thin- and medium
parting in the lower and upper parts of the bed and thick
parfing in the medium part. Lumpy, fine-grained, wavy bedded
limestones, interbedding with dolomitic, yellow-grey, shally

limestones. Sparse interbeds of organogenous-clastic limestones,
sometimes forming lenses 11.6
1 m above the bottom of the bed the trilobites - Neopege-
tina sp., Bergeroniellus lermontovae Suv., Bathyuriscellusg Sp.;
4 m - Bergeroniagpis kutorginorum Lerm., B.ornata Lemm.; 5 and
LSm-mewﬂwnw—ﬁw@mmﬂMSkmmmwewm,&y
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hyuriscellus sp., Micmaccopsis redlichoides Lerm. and the
brachiopods - Kutorgina lenaica Lerm.

Keteme Formation
€1toy 13. Light-yellow, thin parting dolostones alternate

with interbeds (0.3) of massive, cavernous dolostones 2.1

14. Light-yellow, massive, cavernous dolostones 4

15. Light-yellow to white, massive dolostones interbedding

with massive, cavernous dolostones 20

16. Yellowish-~grey, medium parting dolostones about 7
Section 19

The left bank of the Lena River, 2.5 km above the Elanskoe
village (Fig. 10).
The section is the stratotype of the upper boundary of the
Lower Cambrian and of the grandis and ﬁplendens Zones.
Keteme Formation

thickness(m)
€1toygrn 1. Grey and blueish-grey, fine-grained, flaggy
limestones Apparent thickness 3.5

The trilobites - Lermontovia grandis (Lerm.), Bergeroniel-
lus sp., Paramicmacca sp.; the hyoliths - Sokolovitheca inspera-
ta Sys., Ketemecornus viduus (Sys.), K.ermakovi Sys., K.licitus
Sys.

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

dolostones, in some places crystallized 3.8
3. Yellow, heterogranular, massive dolostones 4.3
4. Yellow, medium grained; blocky dolostones and limy

dolostones 4.1

5. Peebly argillaceous and argillaceous dolostones. dark-
grey and grey at the bottom of the bed and near its top and
yellow in the medium part, fine-grained, with sparse admixture
of glauconite 1.6

0.2 m above the bottom of the bed there are the trilowvites-
Paramicmacca pecuiiaris Jegor.

6. Yellow, heterogranular, massive, feebly cavernous dolo-
stones and limy dolostones 4

T. Yellow, fine-grained, massive dolostones 8

8. Limy, yellow, heterogranular or cryptograined, strongly
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fractured dolostones 12
9. Yellow, heterogranular,massive and blocky, in places
cavernous dolostones 14
10. .Cream-coloured, fine-grained,heteroparting dolostones
and argillaceous-limy dolostones with sparse grains of glauco-
nite 2.2
Numerous fragments of trilobites - Paramicmacca sibirica
Lexrm., P.petropavlovgkii Suv., Lermontovia cf. lenaica Suv.,

Alokistocare sp., A.deflexum Jegor., Granularia sp.
Elanskoe ‘Formation

11. Calcareous~siliceous, grey, glauconitic, massive-
flaggy dolostones with interbeds of dolomitic limestones but
near the top - dolomitic conglomerate-breccias 3.0-3.5

The brachiopods - Linnarssonia rowelli Pelm., Nisusia
kotuyensis Andr., ILingulella ? sp., Obolellidae gen. et sp.
indet.

12, White, flaggy limestones containing the algae Amganel-
la sp.; Proasulopora sp. and interbeds of blueish-light-grey

limestones e
13. Calcareous, white, "grit", blocky sandstones, at the
bottom with’lens of dolostones 2.

Near the -bottom there are the trilobites - Paramicmacca
sibirica Lerm., P.petropavlovskii Suv., Erbia granuloss Lerm.,
E. cf. sibirica (Schm.), Chondragraulos minussensis Lerm., C.
ex gr. minussensis Lerm., Kooteniella slatkowskii (Schm.), K.

acuta N.Tchern., X.turgide Suv. , Lermontovia grandis (Lerm.),

Granularias obrutchevi Pol., Koptura lata N.Tchern., Alokisto-

care ? deflexum Jegor., lieopagetine shishkini Jegor., Chondra-
graulos (Ant.) manca Jegor., Kootenia sp., Prozacanthoides sp.,
Edelsteinaspis sp.; the archaeocyaths - Erbocyathus hetéroval-~
lum (Vol.), Irinasecyathug "grandiperforatus" (Vol.), I.schaba-

novi Roz.; the brachiopods - Linnarssonia sp.
14. Calcareous, organogenous-detritic, white and light-
grey, flaggy sandstones 3.5
The trilobites - Paramicmacca petropavlovskii Suv., P.
sibirica Lerm., Lermontovia grendis (Lerm.), Edelgteinaspis
ornate Lerm., Erbig granulosa Lerm., Neopagetina schishkini
Jegor., N.venusta Laz., Namanoia incerta N.Schern., Chondra-
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graulog minussensis Lerm., C. (Ant.) necopina Jegor., Koote-
niella glatkowskii (Schm.), K.acuta N.Tchern., Chilometopus
convectus Suv., Lenacare agperum Jegor., Binodaspis plana Suv.,
B.lecta Jegor., Granularia obrutchevi Pol., Laminurus planus
Rep., Eoptychoparia sp., Xootenias sp., Koptura sp., Bergero-
niellus ? sp.; the archaeoéyaths - Tegerocyathus edelsteini
(Vol.), Z.ketemensis Roz., Archggccvathﬁs okulitchi (2Zhur.),
Irinaécyathua "grandiperforatus® (Vol.), I.lenaicus Roz.,
Kiwicyathus ? egorovee (Roz.); the brachiépods - Linnarssonia
rowelli Pelm., Nisusia kotujensis Andr., Trematobolus pristi-
nus bicostatus Gor.

15, White and light-grey, massive sandstones and conglo-
merate-breccia limestones 8.9

The trilobites - Chondragraulos mlnussensis Lerm., Xoote-
niella slatkowskii (Schm.), K.acuta N, Tchern. , Edelsteinaspl
ornata. Lerm., Paramicmacca petropavliovskil Suv., Erbia granu-
losa Lerm., E.gibirica (Schm.). '

Near the bottom of the bed there are the trilobites -
Necopagetina schighkini Jegor., N.venusta Laz., Eospenci& sp.;-
the archaeocyaths - Kiwicyathus ? egorovae (Roz.) and the
algae - Epiphyton scapulum Korde, FPrcaulopore glabre Krasnop.,
Tubophyllum victori Krasnop., Girvanella problematica Nich. et
Ether.

In the medium part sparse trilobites - Memnmneraspis ? sp.,
Bathyuriscellus sp., Kootenia sp.; the brachiopods - Kutorgina
lenaica Lerm., Trematobolus pristinusg bicostatus Gor., Nisusia
kotujengis And., Lingulella ? sp., Botsfordia caelata (Hall).

Only in the upper half of the bed the following trilobites
occur - Namenoia incerta N.Tchern., Aloklstocare ? deflexum
Jegor., ‘Leminurus planus Rep., Lenacare aggerum Jegor., Inouyi-
na lenaica Jegor. .

€1toy5p 16. The lower part of the bed (1.2 m ) consists
of light-grey, massive limestones with interbeds of organogenous
limestones, the medium part (1.2 m) - dolomitic, light-brownish-
grey flaggy sandstones;the upper part(b.G m)-white limestones 3

In massive limestones the following trilobites are recor-
ded - Ansbaraspis sp., A.splenders Lerm., 4. cf. gplendens
Lerm., Erbia sibirica (Schm.), E.granulosa Lerm., Alokistocare
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laticaudum Reeser, Kootenia ontoensis N.Tchern., K.jakutensis
Lerm., K.anabarensis Lerm., Kooteniella slatkowskii (Schin.),
Dolichometopus perfidellis Jegor., Edelsteinespis ornata Lerm.,
Chondragraulos minussensis Lerm., Eoptychoparia manifesta Laz.,
Jakutus amplus Jegor., lieopagetina vehusta Laz., Perehmania lata
N.Tchern., Koptura oblongas N.Tchern., Chilometopus suvorovae
Tomashp., Ogygopsis $p., Granularia sp.; the brachiopods -~
Trematobolus pristinus bicostatus Gor.

Besides, in the upperlying part of the section the trilobi-
tes - Edelsteinaspis plana N.Tchern., Koptura lata N.Tchern.,
Juliagpis solida Sem., Chondragraulos (Ant.) arcuata Jegor.,
Elenkaspis abrosa Jegor., Ogygopsis batis (Walc.), Ptychoparia
magna N.Tchern., Chilometopus consuetus Suv., Amgaspis medius
N. Tchern., Bathyuriscellus ? sp.; the brachiopods - Linnarsso-
nia rowelli Pelm., Elankella belli (Pelm.), Lingulella ? sp.;
the algae - Epiphyton scapulum Korde, Renalcis pectunculus
Korde, Proaulopora glabra Krasnop., Subtifloria delicata Masl.,

Girvanella problematica Nich. et Ether.

17. Dolomitic sandstoneés (1.5 m), transferring along the
line of strike into limestones overlapped by argillaceous~
limy, blocky dolostones 3.4

The trilobites - Chondragraulos minussensis Lerm., C.(Ant.)
curvae N.Tchern., Kootenia anabarensis Lerm., K.ontoensis N.
Tchern., K.amgensis N.Tchern., K.jakutensis Lerm., Kooteniella
sima Suv., Olenoides aptus Suv., Amginoerbia selecta N.Tchern.,
Chilometopus consuetus Suv., Kopturs lata N.Tchern., Erbis si-
birica (Schm.), E.grenulosa Lerm., Chondranomocare sp., Alo-
kistocare sp.; the brachiopods - Linnarggonia rowelli Pelm,,
Kutorgina lenaica Lerm., Nisusia kotujensis Andr., Elankella
belli (Pelm.), Lingulella ? sp., Paterina ? sp.; the algae -
Epiphyton scapulum Kordé, Girvanella problematica Nich. et
Ether.

Gzamg 0.1 m below the top the first Schistocephalus an-
tiguus N.Tchern. occurs.

18, Light-grey, massive and blocky limestones 1.4

The trilobites - Schistocephalus antiquus N.Tchern., Chond-

ragraulos minussensis Lerm., Tankhella devexa N.Tchern., Koote-
nia ontoensis N.Tchern., Erbia granulosa Lerm., E,sgibirica
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(Schm. ); the brachiopods - Elankella belli (Pelm.), .Iingulel-
la ? acuta Pelm., Nisusia kotujénsis Andr. , Matutells amgensis
Andr,, Linnarssonia sp., Paterina ? sp., Homotreta gorjanskii-
(Pelm.), H.salancaniensis (Pelm.).
19.Brownish-grey, flaggy, and thin parfing, cliffforming

limestones are distinctly tracing in near-by outcrops 0.8

The trilobites - Schigtocephalus sp., S.antiquus N.Tchern,
Chondragraulos minussensis Lerm., Granularis obrutchevi Pol.,
Kootenia rasilis Suv., K.deflexa Tomashp., Olenoides aptus
Suv,, Paradoxides sp., P.rozanovi Jegor.; the brachiopods -~
Elankella belli (Pelm.), Lingulella ? acuta Pelm., Nisusig
kotujensis Andr., Matutelle amgensis Andr., Linnarssonia sp.,
Paterina ? sp., Homotreta éorjanskii‘(Pelm.), E.salanéaniensis
(Pelm.). ) '

20. Light~grey and white, massive and flaggy limestones
and calcareous sdndstones 3.2

The trilobites = Chondragraulos minussensis Lerm., Kootenie
smgensis N.Tchern., leopegetina shishkini Jegor., Elankespis
abross Jegor:, Granularis sp. and the brachiopods - Nisusia
kotujensis Andr., Mafutella emgensis Andr. - are typical of
the lower half of the bed; and the trilobiﬁes - Schisgtosephalus
entiquus ¥.Tchern., Erbie sibirica (Schm.), E.granulosa Lerm.,
Kootenis anabarensis Lerm., K.moori Lerm., K.ontoensis N.Tcherm.,
Granularia grandis Lerm., Kooteniella slatkowskii ¢Schm.),
Olenoides cf. c&lvus Laz.; the brachiopods - Nisusia sp., Matu-
tella emgensis Andr., Elankella belli (Pelm.), Linnarssonia
sp., Lingulella ? sp., Obolellidae gen. et sp. indet.; and
also the algae - Epiphyton scapulum Korde, Renalcis pectunculus
Korde, Botomaella zelenovi Korde, Tubophyllum victori Krasnop.-
of the upper half,

21. At the bottom and top of the bed there are interbeds
(0.5-0.6 m) ‘of limy, brownish- and dark-grey, jointy dolostones.
In the medium part light-grey and white limestones and organo-
genous limestones with interbeds of calcareous conglomerate-
breccias 4.5

‘The trilobites - Schistocephalus antiguus N.Tchern.,
Chondragraulos minussensis Lerm., Kootenia amgensig N.Tchern.,
K.ontoengis N.Tchern., Olenoides aptus Suv., Chondranomocare
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ex gr. bidjensis Pol., Amphoton longus N.Tchern., Erbia
gibirica (Schm.), Granularia grandis Lerm., Kooteniella
slatkowskii (Schm.), Amgaspis medius N.Tchern., Amginouyia
elegans N.Tchern.; the brachiopods - Matutella amgensis
Andr., Lingulella ? gp,

22, Light-grey and white, flaggy limestones and organoge-
nous limestones, in the medium part with an interbed of calca-

reous conglomerate-breccias TS5

The trilobites - Schistocephalus antiquus N.Tchern.,
Chondranomocare eminens N.Tchern., C.bidjensis Pol., Chondra-
graulos (Ant.) convexa N.Tchern., C. (Ant.) aff. acutarcuata
N.Tchern., C.minussensis Lerm., Amphoton longus N.Tchern.,
Amgaspis mediug N.Tchern., Peronopsis fallax (ILinrs.), Koote-
nia jakutensis Lerm., g.ontoensislN.Tchern., Erbia gibirica
(Schm. ), Granularia grandis Lerﬁ., G.obrutchevi Pol., Olenoides
calvug Laz., Kooteniella glatkowskii (Schm.), Pseudonomocarina
aojiformig N.Tchern., Gaphuraspis inornata E.Rom., G.inflata
N.Tchern., Elankaspis abrosa Jegor., Lenagraulos stabilis
Jegor., Parchmania lata N.Tchern.; the brachiopods - Elankella
belli (Pelm.), Nisusia kotujensis Andr.

23. Brownish-grey and white, flaggy and thin parting lime-
stones Apparent thickness 2

The trilobites - Chondregraulos minussensis Lerm., C.(Ant.)
ex gr. flerovae Lerm., C. (Ant.) curvae N.Tchern., Juliagpis
solida Sem., Brbis sibirica (Schm.), Pagetis sp., Kootenia
sibirica Lerm., Proasaphiscus sibiricus N.Tchernm., Olenoides
sp., Amginouyina sp., Tankhella sp., Amphoton sp., Kootenia sp.,
Kooteniella sp., Chondranomocare sp.

GENERAL CHARACTERISTIC OF LOWER CAMBRIAN STAGES

Tommotian Stage

Tommotian Stage was defined by A.Yu.Rozanov and V.V.Missar-
zhevsky in 1966 (Rozanov, 1966; Rozanov, Missarzhevsky, 1966).
The stratotype of the stage was. stated on the Aldan River -
"Dvortsy" (Section 1). The hypostratotype of the stage is on
the Lena River, the right bank, opposite the Isit' village
(Section 3).

The thickness of the stage in the stratotype is 85 m, the
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hypostratotype - about 80 m.

The lower boundary of the Tommotian Stage, it is also
the lower boundary of the Cambrian, is drawn along the bottom
of the Nochoroicyathus (=Aldanocyathus) sunnaginicus Zone.

In the section which is given as the type-one, the lower boun-
dary of the stage and the system is drawn along the bottom of
bed 8. Unfortunateliy, on the Lena River this part of the
section is not exposed in natural outcrops., It can be observed
only in boreholes in the Byd&angaya Creek mouth (near Section
3) and near the Kisi-Taas Creek mouth (Zhuravleva et al.,
1983). y

The upper boundary of the stage is drawn along the bottom
of bed 4 in the Section 4 (the Zhurinsky Mys).

The beginning of the Tommoiian is characterized by a mass
appearance of skeletal fossils.

In the type area in pre-Tommotian deposits there are
single tubular forms and acritarchs, abundant microphytolites,
stromatolites and "trace fossils". Beginning from the gunnagi-
nicus Zone we find not less than 10 species of archaeocyaths,
8 species of hyoliths, more than 30 species of "phosphatic”
problematics- and about 15 species of mollusc-like fossils.
This assembiage is characterized by the appearance of such
.widely distributed forms as Turcutheca crasgsecochlia (Sys.),
Exilitheca multa Sys., Ladatheca annae (Sys.), Tiksitheca licis
Miss., Hyolithellus tenuis Miss., H.vladimirovae Miss., Coleo-

lus trigonus Sys., Tommotia admiranda (Miss.), T.kozlowskii
(Miss.), Z.plana (Miss.), Sunnaginia imbricata Miss., Tumuldu-
ris incomperte Miss., Camenells garbowskae Miss., Bemella
jacutice (Miss.), B.septate (Miss.), Barskovie hemisymmetrica
Gol., Aldanella rozanovi Miss. as well as sponges and brachio-
pods.

On the whole, on the Siberian Platform the assemblage of
the sunnaginicus Zone is much richer and can include about
100 species of diverse organisms: archaeocyaths and other
sponges, molluscs, brachiopods, diverse groups of problematic
fossils (hyolithelmintes, tommotiids, halkieriids and etc.).

About 16 genera of archaeocyaths are described from the
Tommotian Stage, most of which are characterized by a simple
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porous system of walls and septae. Among them . the follo-~
wing genera can be recorded: Archaeolynthus, Dokidocyathus,
Rotundocyathus, Nochoroicyathus, Erismacoscinus, Retecoscinus,
Okulitchicyathus etc, Only in the second half of the Tommotian
Stage the first representatives with tumuli on the outer wall
(the Tumuliolynthus, Tumulocyathus genera) appear.

During the Tommotian Age archaeocyaths evolved only by the
oligomerization of simple porosity of an outer wall.

Originally, zonal subdivision of the Tommotian deposits
was made on archaeocyathan assemblages. Three zones were defi-

ned.

The lower, Nochoroicyathus sunnaginicus Zone, was charac-
terized by several species of archaeocyaths: Archaeolynthus
polaris (Vol.), Cryptoporocys hus junicénensis Zhur., Dokido-
cyathus sp., Nochoroicyathus sunneginicus (Zhur.), N.virgatus
(zhur.), N.belvederi (Roz.), N.vulgaris Zhur., N.tkatschenkoi
(Vol.), N.pseudooccultatus Roz., N.aldanicus Zhur., Okulitchi~
cyathus discoformis (Zhur.) and Cambrocysthellus tschuranicus
Zhur.

Beginning from the second zone, Dokidocyathus regularis,
Dokidocyathus regularis Zhur., Nechoroicyathus anabarensis
(Vol.), N.mirabilis Zhur., Retecoscinus sakhaensis A.Zhur.,
Erismacoscinus rojkovi (Vol.), Cambrocyathellus proximus
(Fonin), Dictyocyathus tranlucidus Zhur. and some other forms
appear., It is important that in the second half of regularis
Zone some forms are added to this assemblage " help us to
define two subzones (Lepworthella tortuosa and L.bella) within
the zone in question not only by tommotiids and other groups
but also archaeocyaths. Among them the most interesting are
Nochoroicyathus pallidus (Vor.), Sakha.cyathus subartus
(Zhur.), Tumuliolynthus proximus Zhur., and the first Tumulo-
cyathus kotuyikensis australis (Roz.). Abundant finds of
Nochoroicyathus enabarensgis (Vol.) are also recorded.

The upper zone, Dokidocyathus lenaicus - Tumuliolymthus
primigenius is characterized by an appearance of Dokidocyat-
hus lenaicus Roz., Nochoroicyathus turbidus (Roz.), N.grandis
Zhur., Korshunovicyathus melnikovi (Korsh. et Zhur.) and
first representatives of the genera Orbicyathus, Sibirecyathus.
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The best sections of the sunnaginicus Zone are .on the
Aldan River and one of them (Section 2) can be considered the
type one, the two other zones are better representéé on the
Lena River in the Section 3 (Isit').

Hyoliths, molluscs and numerous groups of zooproblema-
tics are very diverse in the Tommotian. It is they due to
which an additional and, as it! at present, appeared to be,
most impressive information concerning the zones and stage ig
received., It allows us to recognize and correlate Tommotidan
deposits on all the continents.

The hyoliths of the sunnaginicus Zone are represented
by species of the genera Lédatheca, Spinulitheca, Turcutheca,
Laratheca, Allatheca and some species of Exilifheca. Tchuranit-
heca, Antiguatheca, Eonovitatus, Obliquatheca and true hyoliths
with ligula Oblisicornus, Notabilitus and others are added to
them in the regularis Zone.

Uniformitheca jasmiri (Sys.), Oxytus segittalis Sys.,
Doliutus sp.; some species of the genus Burithes and others
are typical of the lenaicus-primigenius Zone.

Molluscs are rather abundant from the begimning of the
Tommotian., In the sunnaginicus. Zone the molluscs Bemella septa-
ta (Miss.), B.jacutica (Miss.), B.parula Miss., Aldanella ro-
zanovi Miss. ‘and other are recorded.

In the lower parts of the regularis Zone (subzone tortuo-
sa) Latouchella korobkovi (Vost.), Anabarella indecora Miss.,
appear. The lenaicus-primigenius Zone is characterized by the
findas of Aldanella operosa Miss. By the beginning of the Atda-
banian a number of molluscs is sharply reduced within the
stratotype area. -

A significant component of the Tommotian fauna is Watso-
nella gibirica (Miss.), recorded in the sumneginicus and regu-
leris zones. )

Ansbaritids and other tubular problematics are widely
distributed in the Tommotiam. Tiksitheca licis Miss., Cambro-
tubulus decurvatus Miss., Coleoloides trigeminatus Miss.,
Coleblus trigonus Sys. are especially typical of the lower
zone, but anabaritids seldom occur. They are more characteris-
tic of the Lower Tommotian of the Yudoma-Olenek Facies Region.
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Some. of these fossils are recorded even in older deposits 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).

Hyolithelmintes, halkieriids and chancelloriids are widely
distributed all over Tommotisn Stage but their stratigraphic
significance is not clear for the present.

Tommotiids (s.l.) are the most significant group for the
Tommotian Stage subdivision and correlation. Numerous represen-
tatives of the genera Tommotia and Camenella are typical of the
whole ‘stage, from its base to the top. They pass to a considerab-
le extent. into the Atdabanian Stage.

At the same time genus Lapworthellas became the basis for
the establishment of the subzones_;.tortﬁosa and L.bella in
the regularig Zone. Besides, there are diverse zooproblematics
distinctly characterizing separate zones. Of the sunnaginicus
Zone typical are Sunnaginia imbricata Miss. and Tumulduria

incomperta Miss., for the lenaicus - primigenius Zone -~
Mobergells radiolata Bengt. The latter form has a very wide

geographic distribution. It is a good marker level for correla-
tion of different regions.

Tommotian: inarticulate. brachiopods are taxonomically poor
and represented by the three species: Aldanotreta sumnaginensis
Pelm., Cryptotreta neguertchenensis Pelm. {order Paterinida) and
Nochoroiella isitica Pelm. (? order Obolellida), The first spe-
cies is typical of the gsunnaginicus Zone. The latter two forms
appear in the regularis Zone and then can occur all over the
.stage and in younger deposits. All three mentioned above spe-
cies have a simple inner structure of a shell and a position of

a pedicle protruding between valves of a shell.

A typigval feature of the Tommotian deposits in the strato-
type area and other regions is a lack of reliable findings of
trilobites in them. Lately, a find.of trilobites defined as
Termierellinae gen. et. sp. indet. 1, T.gen. et sp. 2 (Fedorov
et al., 1979) in the sunnaginicus Zone(Section 1)was mentioned.
However, after studying this material and many papers of other
authors concerning this outcrop, it turned out that fragments
of a problematic fossil earlier described by Missarzhevsky as
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Tumuldurie incomperta Miss. were mistaken for trilobites
(Bengtson gﬁ al., 1987).

Tommotian calcareous algae are on the initial stage of
evolution of this group of flora and that's why they form
taxonomically scanty associations. At. the base of the Tommo-

tian $tage (gunnaginicus Zone) Renalcisg gelatinosus Korde is
found that precedes an appearance ofwhlgal stable assemblage:
Renalcis gelatinosus Korde, Korilophyton inopinatum Vorom.,
Subtifloria delicata Masl. and Girvanella sp. An assemblage

of calcareous algae of the regularis Zone in all regions baceme
diverse and, what is worth recording, for the first time true
dendiritic forms (Epiphyton)appear.

Some data on acritarchs are of certain interest for the
stage itself as well as for correlation with sections of the
Bast-European Platform. Acritarchs are not typical of carbona-
te facies, in several cases they were found in the gunnagini-~
cug Zone, however, and their composition more like that of
the Lontova Horizon (Ogurtsova, 1975). But a compositon of
acritarchs from the regularis Zone (Rudavskaya, 1985) is simi-
lar to that of the Talsy (=Dominopol’) Horizon.

Thus, the three main peculiarities of the stage can be

recorded as the most important ones. First, Tommoiian archaeo-
cyaths are characterized by simple wall structure, secondly,
stage deposits are rich with zooproblematicg with phosphatic
skeletons and in the third place, trilobites and other arthro-
pods are uncharacterigtic of the Tommoiian, authentic appearan-
ce of which can be recorded only from the beginning'of the
Atdabanian Stage.
) Atdabanian Stage

The Atdabanian Stage subdivided into four zones was estab-
lished by I.T.Zhuravleva and A.Yu.Rozanov under participation
of V.I.Korshunov (Missarzhevsky, Rozanov, 1968; Zhuravleva,
Korshunov, Rozanov, 1969).

The stratotype of the Atdabanian Stage in the easterm
type of sections includes the upper paft of the Pestrots§et
Formation and two lower members of the Perekhod Formation.
Unfortunately, the lower part.of the stage is not excavated in
this area and can be studied only in a borehole in the Gosti-
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naya River mouth.

In a transitional type of sections, the Atdabanian Stage
includes the upper part of the Pestrotsvet Formation and
Nokhoroy Member (Section 4, Zhurinsky Mys - the hypostratotype
of the Atdabanian Stage). A rapid development of many groups
of fauna which appeared earlier, in the Tommotian (archaeocy-
aths, hyoliths, brachiopods, some groups of skeletal proble-
maticg), is typical of the Atdebanian Stage; some groups,such
as trilobites, bradoriids and other arthropods are represented
in the Atdabanian for the first time.

The thickness of the Atdabanian in the stratotype area is
about 200 m, 8-65 m belong to the upper part of the Pestrotsvet
Formation and about 30 m to the first and second members of the
Perekhod Formationj the non-exposed part is approximately 100m.

The stratotype of the Atdabanian lower boundary is in the
Section 4 (Zhurinsky Mys), it is confined to the boundary bet-
ween beds 3 ahd 4. Bed 4 is represented by intercalations of
interbeds of algal biostromes (light- and greenish-~grey, fine-
crystalline limestones) and argillaceous ruddy-red limestones.
The stage boundary is drawn in this section at the base of the
lower biostrome., It is in rather homogeneous sedimeﬁts of the
Pestrotsvet Formation and has no traces of stratigraphic hiat-
hus

At the base (beds 4-6 of Section 4) of the Atdabanian Sta-
ge there is a representative assemblage of the arcghaeocyaths:
Korshunovicyathus melnikovi (Korsh. et Zhur,), Fransuasaecyet-
hus subtumulatus Zhur., Rotundocyathus ignotus (Korsh. et
Roz.), Nochoroicyathus dissepimentalis Zhur., N.grandig Zhur.,
Retecoscinus zegebarti Korsh. etc.; the trilobites: Profallo-
taspis sibirica Rep., P.jakutensis Rep.; the crustaceans:
Isoxys jurensis Ivantsov; the hyoliths: Obliguatheca bicostata

(Miss.), Burithes erum Miss., Conotheca mammilata Miss.,
Eonovitatus superbus Sys., E.obruptus (Mesh.), Dorsojugatus
multicostatus Sys. etc. '

Unfortunately, archaeocyaths in bed 3, underlying the
Atdabanian Stage in this section, are very sparse. To compare
an assemblage . of archaeocyaths of the upper Tommoiian and
those of the lower Atdabanian one need to address the Section
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3 (Isit') which facies conditions in an interval corresponding
to the upper Tommotian were more favourable for that group.

The Atdabanian upper boundary coincides with the boundary
between the second and third members of the Perekhod Formation
(beds 20,21 in the Section 8 and beds 23,24 in the Section 9).

Atdabanian trilobites are abundant and diverse, especially
in the second half of the stage. Most typical are sutureless
trilobites of suborder Olenellinae and small miomeric ones -
representatives of family Pagetiidae. A .composition of trilo-
bites significantly changes 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 defined: Profallotaspis jakutensis, Fallotas-
pis, Pagetiellus anabarus, Judomia @ktaspis (Prouktaséis)).

In the lower part of the stage assemblages are low-diver-
se., Predominated aré representatives of femily Fallotaspididae.
At the base of the stage only one genus Profallotaspis ( the
jakutensis Zone) is. lmown. The genus is a pandemigal for the
Siberian Platform, it is the oldest in the Class Trilobita and
has several archaic features in its structure. Above, in the
Fallotaspis Zone, species of genus Fallotagpis and first spe-
cies of genus Bigotina belohging to suture trilobites (sabor-
der Redlichiina) are widely distributed, that means a sudden
change in trilobite development. Both genera are widely dis-
tributed in Lower Cambrian sequences of the globe.

In the second half of the Atdabanian a diversity of trilo-
bites increases. Representatives of the Fallotaspididae family
practically do not occur here. They are replaced by those of
the Nevadiidae family and diverse Pagetiidae.

Genera Nevadella, Archaeaspis, Pseudoresserops, Triangul-
lina, Compsocephalus and Bigotina not counting a zonal index
species are typical of the Pagetiellus anabarus Zone.

The composition of the assemblage changes a little inspite
of lateral facies substitutions.

In the upper part of the Atdabanian Stage within the
stratotype section different assemblages of trilobites are con-
nected with distinct facies.Thus,in the west.,where dolostones
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are predominant, trilobites of genus Uktaspis (Prouktaspis) and

sparse Metadoxides and Bulaisspis (sections 3-4) occur. Here,
the Uktaspis (Prouktaspis) Zone is defined, the stratotype of

which is in :a. section on the right bank of the Lena River,
above the Kisi-Taas Creek. In the eastern regions predomineant
is genus Judomia accompanied by Pagetiellus, Hebediscus, Trian-
gg;aspis and in the upper part of the zone - Bonnia, Botomellsa,
Sinskia. They are widely distributed in Cambrian sequences of
the globe., Deposits containing these trilobites are joint into
the Judomia Zone.

The Atdebanian Stage is a time_of‘an appearance and first

stages of development of trilobites. Trilobite carapaces gradu-
ally becomes more complicated, their morphological and taxonormic¢
diversity increases, the main features which lately flourished,
appear.

" For archaeocyaths the Atdabanien is a stage of acme due to
a development of compound skeletal elements in morphogenesis.
In the Atdabanian forms with aporous septa (Leptosocyethus and
others), inner wall with annuli (Teyloroyathus etc.), diverse
bracts and channels on an outer wall (Arturocyathus, Carinascy-
athus etc.) appear.

Beginning from the second half of the stage first families
with a complex outer wall occur, such as multiperforate tumuli
(Japhanicxéthus etc.,) or microporous sheaths (Robertoc athus,
Mennericyathus). Not only morphological but numerical diversity
‘of Atdabanian archaeocyaths is striking. If in the Tommotian
defined are not more than 20 genera then in the Atdabanian a
number of archaeocyathan genera exceeds 60, i.,e. increased three
times as much in the basin restricted in the area (the strato-
type area of the Lower Cambrian).

But together with representatives of new genera, families
and higher taxa there are a great number of forms "traced"
from below. These are the genera: Archaeolynthus, Tumuliolynt-
hus, Nochoroicyathus etc.

According to archaeocyaths the Atdabanian Stage can be
subdivided into 4 zones, non-identical to trilobite zones
(from base to top): Retecoscinus zegebarti,,darinacxathu5~
(=Porocyathus) pinug, Nochoroicyathus kokoulini and Fansycyat-
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hus lermontovae. A large buildup located in the Anabar-Sinsk
Facies Region, and built by algae or algae together with
archaeocyaths confroLed a lateral distribution of archaeocy-
aths. As a result, archaeocyathan assemblages of all the four
zones do not always have the same characteristic all ov-er
the whole region.

In the Retecoscinus zegebarti Zone in the west (sections
3-4) among archaeocyaths "tracing-" forms are predominate and
only several forms with complex walls show a renewal of compo-
sition compared with the Tommotian Stage but in the east forms
with a complex inner wall were already abundant: Leptosocyeat-
hus polyseptus (Latin), Heckericyathus heckeri (Zhur.) etc.
The lower boundary of the zone coincides with that of the
stage and its stratotype is a section of the Zhurinsky Mys.

The Carinacyathus pinus Zone and two upper zones (IJochoroi-

cyathus kokeulini, Fansycyathus lermontovae) are common by
their characteristic for the whole type area. Archaeocyaths are
almost completely absent to the west from the Section 3. Most
distinct zonal assembleges of the Atdabanian Stage (except the

lower-most zone) are visible in the Oymuran village area.

The pinus Zone is represented here by archaeocyaths of the
femilies Carinacyathidae, Lenocyathidae, Geocyathidae etc.
Typical are the genera Geocyathus, Dokidocyathella, Plicocyathus
etc., as a rule, with complex walls. The upper boundary of the
zone ocgurs at a boundary between beds 7 and 8 of the Section 8.

Except a zonal index species, Degeletticyathus galuschkoi
(Zhur.), Taylorcyathus subtaylori Zhur., Ringifungis vavilovi
Korsh., Gordonicyathus apprimus (XKorsh.) etc. are typical of
the Nochoroicyathus kokoulini Zone. The upper boundary of the -
zone in the stratotype (section Oymuran) is drawn in bed 8
(in the interval 36-40 m from the base of the bed). Finally,
the Fansycyathus lermontovae Zone is characterized by such
forms as Propriolynthus vologdini (Jak.), Batschykicyethus
angulosus A.Zhur., Robertocyathus meshkovae Zhur., Fallocyathus
dubius Roz., Japhanicyathus genurosus Korsh., Memmericyathus
gratus (Xorsh.) etc.

The upper boundary of the zone in the stratotype of the

stage coincides with the upper one of the stage.
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In the end it. should de said that Atdabanian archaeocyat-
han assemblages are the most abundant and variable jin the
type-sections of Lewer Cambrian of the Siberian Platform. It
is one of the most dimportant stages of archaeocyathan evolution.
At this level for the first time it is possible to make a glo-
bal correlation by this group.

Trilobite and archaeocyathan zonal boundaries are not
alwa&s coincide, namely: .on trilobites only in the second half
of the Atdabanian 8tage two different lateral assemblages are
discovered (the Uktaspis (Prouktaspis) - Judomia Zone); but on
archaeocyaths such lateral assemblages are registered for the
first level from the base (the zegebarti-polyseptus Zone).

‘The Atdabanian age is a time of further development of
hyoliths. Typical is a substéntiaL renewal of hyolithan assemb-
lages. By the begihning of the Atdabanian many forms from the
orders Circothecida, Orthothecida., typical of the Tommotian,
significantly fedﬁced; Simultaneously, : during this
epoch a variety of order Hyolithida increased.

Inarticulate brachiopods are represented by four species

in the Atdabanian: Cryptotreta neguertchenens1s Pelm., Nochoroi-~
ella isitica Pelm., Obolells chromatlca Bill. and Sibiria magne,
Gor. In the middle part of the’ stage the oldest articulate
brachiopod (Nisusgis.? ép.) (Ushatinskaya, 1986) occurs.

For problematical skeletal organisms and molluscs the At-
dabanian Stage is a time of further development of morphologi-

cally diverse forms. Together with groups widely distributed in
the Tommotian (hyolithelmintes), at this level a large number
of fossils occur, earlier unknown. Some  Atdabanian small
shelly fossils are recorded in many regions of the world (gene-
ra Rhombocorniculum, Mobergella, Microdictyon, Hadimopanella,
Pelagiella etc.). In type—sectioné of the Siberian Platform in
the lower half of the Atdabanian Stage there is a quantitative
reduc¢tion of problematic organisms and molluscs at generic and

also species levels. In the upper part of the lermontovae Zone
their variability-is, however, increasing again. In this zone

in the stratotype area first finds of cribricyaths occur (Sun-
dukov, Zhuravlev, 1989). Bradoriids (class Crustacea) recorded
in Atdabanian deposits can be referred to two genera: Bradoria
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(family Bradoriidae) and Cambria (family Beyrichonidae).

A composition of Atdabanian .calcareous algae is characte-
rized by sharp difference as compared with the Tommotian,only.
Species composition is fully renewed, a number of new genera
appear. In the Atdabanian a number of species'is insignificant.

The complex comprises Renalcis gelatinosus Korde, R.pectuncu-
lus Korde, R.levis Vol., Epiphyton gcapulum Korde, E.durum
Korde, Proaulopore glabra Krasnop., Batenevia remosa Korde,
Subtifloria delicata Masl., Girvanella problematica .liich. et
Ether., Obruchevella delicata Reitl. All the forms, excepting
Obruchevella delicata Reitl., and Remalcis levis Vol., are
extremely numerous and for the first time in the record of
their development reach wide distribution.

Thus, the Atdabanian Stage is characterized by the follo-
wing peculiarities: a) an appearance of complex skeletal ele-

ments in the evdlutign of regular archaeocyaths (bracts, mic-
roporous sheaths, multiperforate tumuli and etc. - on an
outer wall; scales, annuli, canals on an inner wallj aporous
septa; b) an appearance of the first representative assemblage
of trilobites, among which sutureless forms are predominant,
and other arthropods (bradoriids, phyllocarids); c) substantial
changes in composition of other organisms: an appearance of
echinoderms, articulate brachiopods, stenothecoids, cribricy-
aths, hydroconozoans, tommotiids with septa in shell (Iugovi-
ella) as well as some forms of phosphatic zooproblematics, un-
known in Tommotian sediments (Hadimopanella, Microdictyon etc.).
Botomian Stage

Botomian stage was defined in 1964 by I.T.Zhuravleva, L.N.
Repina, V.V.Khomentovsky and A.Yu.Rozanov (Répina et al.,1964).
When substantiating a stage definition the authors showed that
trilobite and archaeocyathan asSembalages in the lower and up-
per half of the Lenian Stage accepted in the Unified Scheme
(1956) differed. These differences cag@ot be explained by faci-
es reasons, as monofacies sections of this interval (Kharaulakh,
the Tuora-Sis Ridge) are lknown where fossil assemblages change

very sharply in monofacies sediments. The lower, newly accepted
stage, was called Botomian.
When defining the Botomian Stage its stratotype was shown
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on the Botoma River in an area of -abundant meanders (Repina
et al., 1964). The best section in this area is on the Botoma
River left bank, 5.5 km below the Kyyry~Taas Creek mouth. The
stage hypostratotype is defined along the Lena River right
bank, from the Achchagyy-Kyyry-Taas Creek (Section 8) to ILa-
baya Creek (Section 12). The stage inclu@es two upper members
‘of the Perekhod Formation (III and IV), the Sinsk and Kutorgi-
na Pormations, with the total thickness abouf 300 m.

The stage lower boundary ‘stratotype is drawn along the
base of the third unit of the Perekhod Formation, in the type
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 mentioned sections, as well as in others,
where this.interval is exposed above the boundary there is a
substantial renewal in trilobite aésemblages. The following
genera appear: Neocobboldia, Erbiella, Bergeroniellus, Bergero-

niagpis, Micmaccopsis etc. It should be stressed that typical

representatives of family Protolenidae appear here. A renewal
in trilobite assemblages at this level is not connected with
any lithological changeé happenéd there. Some genera typical of
the Atdabanian Stage (Triangulas is, Judomia, Singkia etc.)
pass into the Botomian, but occur here only sporadically. An

increase in diversity in a trilobite assemblage of the Botomian
Stage are gradual. In the third unit archaeocyaths are sparse.

The stage upper. boundary is drawn along thé base of the
Keteme Formation containing a small amount of fossils in the
lower part. The stratotype of the upper boundary is in a sec-
tion on the Lena River left bank, 1 km below the Tit-Ary vil-
lage.

Botomian fossils are represented by trilobites, archaeo-~
cyaths, brachiopods, sparse molluscs and problematics, hyoliths
and calcareous algae, and representatives of Burgess Shale-
type fauna.

Trilobites are abundant and diverse, especially in the
stage lower part. Representatives of family Protolenidae and
mainly the genera Bergeroniellus and Bergeroniaspis are most
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typical of the stage. Excepting these genera, almost all over
the stage section there are the genera: Bathyuriscellus, Mic-

maccopsis, Aldonaia, Binodaspis, Kootenisa, Pagetiellus, Bonnia

etc. The latter two genera pass from the Atdabanian to Botomi-
an Stage. Besides, at the base of the Botomian Stage there are
genera which acme in the Atdabsnien. These are: Judbmia, Sins-
kia, Hebediscus, Triangulaspis. A composition of trilobite as--

semblages greatly changes throughout the stage section what
allows us to define several biostratigraphic zones (upwards)
within its limits: Bergeroniellus micmacciformis - Erbiella
(=Laticephalus - Erbiella), Bergeroniellus gurarii, B.asiati-
cus, Bergeroniaspis ornata.

The stratotype of the lower zone of the staoge (micmacci-
formis-Erbiella) is in the Section 9 (beds 24-46). A trilobite
assemblage of this zone is extremely diverse and has about 35

genera. The following genera predominate: Erbiella, Judomiella,
Neocobboldia, Micmacopsis, Kootenia, Atdabanella, Bergeroniel-

lus. Finds of sparse genera are typical of this part of the
stage: Lenadiscus, Tungusella, Chondrinouyina, Tarynaspis,

Validaspis, Redlichina etc.

In the western parts of the stratotype area (the Oymuran
section) a composition of the assemblage of the lower Botomian
substantially differs from the mentioned above what is connec-
ted with a change in sedimentary and environmental conditions.

Here, the Laticephalus-Erbiella Zone is distinguished

which stratotype is in the Oymuran section. Genera of super-
family Corynexochoidea (Polielline, Bonnia, Bonnaspis etc.)
predominate in the zone. Typical are also genera: Laticephalus,
Erbiella, Rondocephalus, Erbiopsis, Kadyella etc., which are
usual for the Sanashtykgol Horizon of the Altay-Sayan Fold
Belt.

In the upper half of the Botomian a trilobite diversity
is greatly reduced. Here, the genera dominate: Bergeroniellus,

Bergeroniaspis- lNeopagetine, Pagetiellus, Aldonaia, Bomnia,
Kootenia, Proerbia, Granularia, Bathyuriscellus etc. are also
usual. Assemblages of all the three uppef zones differ mainly

in species composition of the genera Bergeroniellus and Berge-
roniaspis.
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The stratotype’of the gurarii Zone is on the right bank
of the Sinyaya River, 6 km above the mouth. The zone, except
an index species,. is characterized by Bergeroniellﬁs spinosus

Lerm., Bergeroniaspis 1enaica,qu.,‘Pagetiellus lenaicus
(Toll)- _

The stratotype of the asiaticus Zone is in the same sec-
tion. The zone 1s characterized by the species: Beré}oniellus
agiaticus Lerm., B.expansus (Lerm.), B.praeexpansus Suv., Ber-
geroniaspis divergens:Lerm., Neopagetiné primaeve (Lerm.), Koo-
tenia jakutensis Lerm., Binodaspis prima Lerm., Bathyuriscellus
parvus Suv.

The stratotype of the ornate Zone is on the Lena River
right bank, 4 km below the Labaya Creek‘(Section 12, beds
8-12) Bergeroniaspis ornata Lerm., Bergeronlellus lermontovae.
Suv., B.flerovae Lerm., Solenopleurella bella (Rjons.), Olek-
maspis bobrovi Suv. etc. are common for the zone. An overwhel-

ming majority of the Botomian trilobite genera are widely dist-
ributed in Siberiah:égctions and many of "them behind the limits
of the region. At'thé'same time such genera as Atdabanella, Si-
nijanella, Zacantella, Muchattellina are known only from the
type stage sections. The Botomian Stage has a 51m11ar characte-
ristic on trilobites-in ell the sections of the Anabar-Slnsk
Facies Region. In- the Turukhansk-Irkutsk-Olekma Facies Region
genera Bathzggiscellus-and Jakutus have. a special distribution.
Genus Tungusella predominates at the base and Olelmaspis in the
upper part. In the Yudoma-Olenek Facies Region sediments of the
Botomian Stage has, as a rule, an insignificant thickness. In
the lower part of the stage miomeric trilobites Calodisecus, Pa-
getiellus are usual, in the upper one - genus Bergeroniellus.

The Botomian Stage is an'optimal stage in a development
of ‘archaeocyaths. Their assemblages consist of maﬁy species
and from morphological and systematical viewpoint are most
abundant and diverse.

On the Siberian Platform,archaeocyathan assemblages do not,
however, reveal the evolutionary pattern of this group during
the Bodomian Stage. It can be explained by unfavourable facies
develoﬁped in an Early Cambrian basin in the given territory.
In the Lower Cambrian stratotype region-a rather complete comp-
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lex of archaeocyaths is known for the lowest subdivision of the
Botomian Stage in the Carinacyathus (=Porocyathus) squamosus-

Botomocyathus zelenovi Zone which approximately corresponds

to the micmacciformis-Erbiella Zone. The stratotype of the
zone is in a section along the Lena River right bank, 1.5 km
below the Ulakhan-Kyyry—Téas 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 assemblage is rather representa-
tive. Here, excepting C.squamosus, usually'present are Trini-
naecyathus, Rozanovicyathidag etc. Most typical archaeocyathan
assemblage of this zone is in a region of development of the
Oymuran Massif where Tumuliolynthus karakolensis Zhur., Rhabdo-
lynthus conicus Zhur., Rossocyathella ninaekosti Zhur,, Ladae-
.cyathus sublimbatus Zhur., Botomocyathus zelenovi Zhur., Muc-
hattocyathus sibiricus Roz. etc. occur. This assemblage is

characterized by forms with very complex walls (for example,
latticed, as at Botomocyathusg) and by an elaborated structure
of an intervallum (Muchattocyathus).

Archaeocyaths are sparse in the third member of the Perek-
hod Formation, because it is mainly consists of strongly argil-

laceous limestones of which archaeocyaths are not typical.
That's why the Botomian lower boundary was arguable for a long
time (Khomentovsky, Repina, 1965; Zhuravleva, Korshunov, 1965;
Zhuravleva, Korshunov, Rozanov, 1969; Zhuravleva, Meshkova,
Luchinina, 1969; Zhuravleva, 1979; Zhuravlev, 1981; Astashkin
et al., 1981).

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, probably, afchaeocyaths from . lenses of
limestones in the upper part of the Mukhatta Formation (the
Mukhatta River, 50 km above the Kyyry-Taas Creek; the Achcha-
gyy-Taryng Creek, 15 km from the mouth; 4.5 km above the
Ulakhan-Taryng Creek). It should be noted that a tracing of
this level in the type section of the Botomian Stage is argu-
mentative. Some scientists correlate it with the fourth member
of the Perekhod Formation (Khomentovsky, Repina, 1965),0thers-
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with the Sinsk one (Zhuravleva, Korshunov, Rozanov, 1969;
Sundukov, 1986). The following archaeocyaths are typical of
this level: Sibirecyathusg polvsynapticﬁlésus (Korsh.), Rosso-
cyathella shenfili Zhﬁr., Botomocyathus astrumus Korsh., La-
daecyathus sublimbatus Zhur., Rozanovicyathus alexi Korsh.,
Mennericyathus grigorievi (Zhur.), Coscinocyathus latus
Korsh. etc. :

Separate lenses with archaeocyaths are recorded at the
level of the ormata Zone (the Sinyaya River, 60 km above the
mouth). There are "Adaecyathus solidus" ¢Vol.), "Adasecyathus"
? sp. here. That assemblage has been before mistakenly attri-
buted to the lower part of the Keteme Horizon (Zhuravleva,
1960).

Brachiopods of the Botomian Stage are rather diverse.

Most typical are genera Botsfordia, Linnarssonia, Palaeoschmid-
tites which'are rather abundant in its middle part.Aspecies
composition of Botomian brachiopods distinctly differs from the
Atdabanian and is representeq by 8 species. Species Sibiria
magna Gor. passes from the underlying deposits to the micmacci-
formig~Lrbiella Zone. Besides, Palaeoschmidtites siniellus
(Pelm. ), Botsfordia caelata (Hal}) also occur.in this zone.

The latter two species'continue to exist in zones ggzarii and
asiaticus w-ith Linnarssonia rowelli Pelm. In the ornata Zone
species Kutorgina lenaica Lerm. is recorded. The upper part

of the Botomian Staéé is poorly'characterizéd.

Botomian hyoliths are rather diverse .and abundant, especi-
ally in its lower par?t (the micmacciformis-Lrbiella Zone).
Above the mentioned level species diversity of hyoliths is
sharply reduced. Togethe; with transitional forms (15 species)
in the Botomian a substantial renewal of a hyolithan assembla-
ge takes place. Newly appeared species are: Novitatus taryni-
cus Sys., N.lermontovaee Sys., Sokolovitheca sokolovi Sys.,
Holmitheca obvia'Sys. etc. (14 species).

In the micmacciformisg-lirbiella Zone in the type sections
16 species of hyoliths are recorded.

Species Holmitheca obvia Sys., H.zhuravlevae Sys., Sokolo-
vitheca sokolovi Sys., Erraticornus debilis Sys., Nitorcornus
pictus Sys., N.vegetus Sys., N.subtilis Sys; are typidal of the

gurarii Zone.
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In the asiaticus Zone hyoliths are extremely sparse. Here,
only Erraticornus kordeae . Sys., Insignicornus rectus Sys.,
Obliquatheca pulchella Val. are found.

Molluscs known from the Botomian in the type sections are
represented by 3 species: Ilsanella atdabanica (Miss.), Yoc-
helcionella stylifera Miss., and Pélagiella lorenzi (Cobb.).
These species occur only in the micmacciformis-Erbiella Zone.

A Botomian assemblage of skeletal problematics in the type
sections is not representative and, what's more, most forms are
transitional from the Atdabanian Stage.In. the micmacciformis-
Erbiella Zone, Rhombocorniculum cancellatum (Cobb.), Hadimopa-

nella knappologica (Bengt.), Lapworthella dentata Miss. and

Lugoviella ojmuranica Grig. are recorded.

In the gurarii Zone, Microdictyon sp. and Rhombocorniculum
cancellatum (Cobb.) are found.
Botomian assemblages of calcareous algae do:not sharply

differ from the Atdabanian ones. They lack earlier known abun-
dant species of genera Renalcis and Epiphyton what is, probably,
connected with facies peculiarities. Genera and species of Bo-
tomian stage arc not new, they were known before. They are rep-
resented by the ‘typical forms: Proaulopora glabra Krasnop. ,
Batenevia ramosa Korde, Subtifloria delicata Masl. and (Girva-
nella problematica Nich. et Ether. Most of these algae do not
stop its existense in the Botomian. Flora of the Botomian, in-

spite of its poor taxonomic composition, creates abundant bio-
stromes.

Botomian stage in its stratotype section, thus, has a rich
palaeontological characteristic what makes it possible to trace
it easily in Siberian sections as well as in Lower Cambrian sec-
tions of other regions. The stage,on the whole, is characteri- -
zed by an acme of trilobites, archaeocyaths and other Early
Cambrian organisms and their wide geographic distribution.

Among trilobites especially abundant are suture forms and

among them protolenids predominated. Archaeocyaths reach maxi-
mumi morphologic diversity, especially forms with complex walls
are developed. Among them there are forms with clathrate and
double out-<er walls and porous canals in immer walls. The appe- .
arance of facies containing Burgess §hale~type fossils is also
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a characteristic feature of the Botomian Stage.
Toyonian Stage

For the first time a name "Toyonian" was proposed by the
authors when Cambrian regional. stratigraphic schemes of  Middle
Siberia were discussed at the 1982 (May) Plenum of the U.S.S.R.
Interdepartmental Stratigraphic Committee where it was registered
as the upper subdivision of lower series of the Cambrian System
for ‘the territory of the U.S.S5.R. "Toyonian" is named after the
Toyon-Ary Island near the Elanskoye village. A volume of the
Toyonian Stage is equal to that of Lemian one established by
L.N.Repina, V.V.Khomentovsky, I.T.Zhuravleva and A.Yu.Rozanov
(Repina et al., 1964) and Elankian one of A.Yu.Rozanov (1973).

A type'area for the stage definition is the Middle Lena
River, the left bank, between the Tit—Arj and LElanskoe villages.
The stage was studied on several éliffﬁ to 100 m in height and
several kilometres in length outcropped along the bank line. The
stage consists of the Keteme (the thickness sbout 150 m), Tit-
ary (the thickness about 55 m) and Elanskoe (the lower 27 m)
formations. The total thickness of the Toyonian Stage is 230-
235 m.

The lower stage boundary (its stratotype is in the section
1 km dowvmstream the Tit-Ary village) is drawn'along the Keteme
Formation base, though the first trilobites (Bergeroniellus
ketemensis Suv.,) typicai of this subdivision appear 6 m above
the formation base. The boundary is conventional to some extent
due to a lack of fauna in the oldest beds of the Toyonian Stage.
But a gradual change in a type of. sedimentation at this bounda-
ry (a pass from the Kutorgina to Keteme Formation) rules out a
sharp renewal of faunal assemblages. A close relation between
the Botomian and Toyonian stages is proved by numerous finds of
the -transitional trilobite genera: Aldonaia, Pagetiellus,

Edelsteinaépis, Binodaspis etc. It should be stressed that a

palaeontological characteristic of the Toyonian Stage is extre-
mely peculiar and that's why -easily recognized in other secti-
ons. All the data obtained permit us to regard the Toyonian
lower boundary asthebeginning of ‘the final stage in evolutiona-
ry development of different taxa of Larly Cambrian faunas.

The Toyonian upper -boundary (its stratotype is 2.5 above
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the Elanskoe village,:Section 19) is drawn inside the Elanskoe
Formation at 27 m from the base by the occurrence of the first
trilobites of genus Schistocephalus.

In 1972 at the All-Union Meeting on trilobites (Decisi-
ons..., 1973) V.E.Savitsky and Yu, Ya.Shabanov suggested to

"begin the Middle Cambrian from the base of the Anabaraépis Zo-
ne. At the same meeting the stratotype of that boundary was
chooseh in the Nekekit River section (Egorova et al., 1976).
The latest material on this problem published in 1983 was based
on a study carried out by deep hydrogeological boreholes drilled
in the Daldyn-Alakit Area ﬂShabanov et al., 1983). N.P.Suvoro-
va (1964, 1980 etc.) believes that the whole Elankian Horizon
(i.e. including the grandis Zone) should be attrubuted to the
Middle Cambrian.

In the Toyonian the most numerous, among fossils, are tri-
lobites, in the upper half-sparse archaeocyaths, brachiopods,
stenothecoids, calcareous algae and only in owe locality hyo-
liths are found.

In quantitative respect fragments of trilobite carapaces
are unevenly distributed in the Toyonian Stage. The upper part
of the stage is especially rich in them but the Titary Formati-
on is almost lacking in fauna,

All genera of Toyonian trilobites due to ‘its occurrence
to different stratigraphic levels can be divided into several
groups:

I. Trilobites connecting the Botomian and Toyonian stages

occurring only in the lower half of the latter - Pagetiel-
lug, Bonnia, Micmaccopsis, Aldonagia, Redlichina, Hebediscus,

Neocobboldia, Botomella.

II, Trilobites passing from the underlying Botomian Stage
and to the top of the Toyonian - Bergeroniellus, Neopagetine,
Edelsteinaspis, Kootenia, Grenularia. The latter two genera
pass even into the lower Middle Cambrian.

III. Trilobites appearirg and becoming extinct during the
Toyonian - Lermontovia, Paramigmacca, Anabaraspis, Namanoia,
Kopture, Prozacantoides, Eoptychoparia etc.

IV. Trilobites appearing at the end of the Toyonian (from
the time of deposition of the lower Elanskoe Formation) and
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pasging into the Middle Cambrian - Chondragraolus, Dolichome-
topus, Ogygopsis, Amgaspis, Kooteniella, Chilometopus, Erbia
etc.

Basing upon trilobite distribution, in the Toyonian Stage
three zones are defined (upwards):

In the stratotype the Bergeroniellus ketemensis Zone occu-
pies the lower one third of the Keteme Formation, its thickmess
is about 56 m. Here, mainly limestones of light colour, inter-
bedding with greyish-brown dolostones are developed.

The zone in question is, undoubtedly, poorer in quantita-
tive and qualitative composition than the upper beds of the
underlying stage. The newly appeared species are the following-
Bergergniellus ketemensis Suv., Neopagetine primaeve (Lerm.),
N.glabra Lerm. ,The rest species. are transitional from below:
Bergeroniellus lermontovae Suv., B.asiaticus Lerm., B.solita-
rius Suv., Pagetiellus lenaicus (Toll), Binodaspis paula Suv.,
Redlichina sp., Micmaccopsis sp., Bergeroniaspis ornata Suv,
etc. In the uppermost beds of the zone - Binodaspis secunda
Suv., Proerbia prisca Lerm., Edelsteinaspis gracilis Lerm. etc.

In the stratotype the Lermontovia grandis Zone includes
the other part of the Keteme Formation, the Titary Formation
from top to bottom, and the lower 20 m of the Elanskoe Forma-
tion, the total thickness 170 m. The deposits building the zone
are diverse: limestones and dolostones, calcareous sandstones

and conglomerate-breccias. The species of the genera Lermonto-
via and Paramicmacca: L. grandis (Lerm.), L.dzevanovskii(Lerm.)y
L.lenaica Suv., P.gibirica Lerm., P.peculiaris Jegor., P.petro-
gavlovskii Suv. are dispersed almost from the bottom to the

top of the zone. On the whole, fossils are unevenly distribu-
ted: rather sparse in the lower half (the Keteme Formation),
almost lack in the part comprised by dolostones of the Tit-

ary Formation and very abundant and diverse in clastic rocks

of the Elanskoe Formation. In the lower half there are the tri-
lobites: Neocobboldia dentata (Lerm.), Neopegetina primaeve
(Lerm.), Binodaspis stabilis Jegor., Proerbia priska Lerm.,

Edelsteinagpis ornata Lerm., Bergeroniellus lermontovae Suv.,

B.asiaticus Lerm., B.solitarius Suv., Aldonaia ornata Lerm.,
Solenopleurella bella (Rjonsn.), Bergeroniaspis kutorginorum
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Lerm., B.ornata Lerm., Redlichia integella Jegor., sparse

Bergeroniellus ketemensis Suv.; the brachiopods - Kutorgina
lenaica Lerm.; the hyoliths -~ Sokolovitheca insperatsa Sys.,
Ketemecornus viduus (Sys.), K.ermakovi Sys., K.lecitus Sys.

In the‘upper 20-22 metres of the zone the composition of
a fauna is the following: the trilobites - Granularia obrutche-
vi Pol., Kooteniella slatkowskii (Schm.), X.acuta N.Tchern.,
Alokistocare? deflexum Jegor., Kootenia megna Lerm., Erbia gra-

nulosa Lerm., L.sibirica (Schm.), Koptura lata N.Tchern., Chon-
dragraulos minussensis Lerm., Ldelsteinaspis ornata Lerm., La-
minurus planus Rep., Lenacare asperum Jegor., Neopagetina shi-
shkini Jegor., Binodespis plana Suv., B.lecta ‘Jegor., Chilometo-~
pus consuetus Suv. etc.; the archaeocyaths - Irinaecyathus lena-

icus Roz., I.schabanovi Roz., Kiwicyathug ? egorovae (Roz.),
Erbocyathus heterovallum (Vol.), Tegéro¢yathus édelsteini (Vol.),
T,.ketemensis Roz., Archaeocyathus okulitchi (Zhur.) etc. and the
brachiopods - Linnarssonia rowelli Pelm., Homotreta gorjenskii
(Pelm.), Botsfordia caelata (Hall), Trematobolus pristinus bi-
costatus Gor., Kutorgina lenaica Lerm., Nisusia kotujensis Andr.;

the calcareous algae - Epiphyton scapulum Korde, Proaulopors

glabra Krasnop., Tubophyllum victori Krasnop., Girvapella prob-
lematica Nich. et Ether.

In the stratotype area a section of the lower series of the
Cambrian Systemis capped by the Anabaraspis splendens Zone with
the thickness about 6.5 m. The top of the gplendens Zone in the
Section 19 is the boundary stratotype between the Lower and Mid-
dle Cembrian. The trilobites are typical of this zone - Anabaras-
pis splendens Lerm., Alokistocare laticaudum Resser., Kootenia
ontoensis N.Tchern., K.jakutensis Lerm., K.anabarensis Lerm.,
Jakutus ‘amplus Jegor., Eoptychopsris manifesta Laz., Parehmania
lata N.Tchern., Koptura oblonga N.Tchern., Edelsteinaspis orna-
ta Lerm., E.plana Lerm., Ogygopsis sp. and the brachiopods -
Linnarssonia rowelli Pelm., Elankella belli (Pelm.); the calca-
reous algae - Epiphyton scapulum Korde, Renalcis pectunculus
Korde, Proaulopora glabra Krasnop., Subtifloria delicata Masl.,
Girvanella problematica Nich, et Ether.

The Toyonian Stage is the fourth (the last) stage of archa-
eocyathan evolution. Nevertheless, their abundance and peculia-
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rity of species composition are the feature due to which .this
stratigraphic level is wmistakably recognizable even in sec-
tions far from Siberia. In the stratotype area, archaeocyaths
are abundant in the middle part of the Toyonian Stage, only.
Brachiopods are represented by 8 species in the Toyonian
stratotype section: Linnarssonia rowelli Pelm., Homotreta gor-
jenskii (Pelm.), Botsfordia caelata (Hall), Elankella belli
(Pelm..) (order Acrotretida), Trematobolus pristinus bicostatus
Gor. (order Obolellida), Kutorgina lenaica Lerm., Nisusia ko-
tujensis Andr. and Matutella amgensis Andr. (order Orthida).
A peculiarity of this time is an acme of Trematobolus and

appearance of the abundunt articulate brachiopods - Nisusia
and Matutella, as well as lingulids and acrotretids passing
from the underlying deposits. It should be noted that Tremato-
bolus and Kutorgina are not found above the roof of the Toyo-
nian Stage.

Cambridium nikiforovae Horny (stenothecoids) is known
from "small' shelly fossils .

Practically. all the finds of the mentioned above fossils
occur in the upper part of the stage.

Calcareous algae of the Toyonian Stage build small archaeo-
cyathan~algal bioherms, found among clastic rocks of the Elans-
koe Formation (Section 19). They are represented by Renalcis
pectunculus Korde, Epiphyton scapulum Korde; in an enclosing
rock recorded are Proaulopors glabra Krasnop., Subtifloria de-
licata Masl, and Girvanella. The composition and number of algae

was much poorer compared with older assemblages of the Lower
Cambrian. There is no sharp differences between calcareous al-
gae of the Toyonian Stage and those of the Middle Cambrian.

A detailed biostratigraphy of-the upper parts of the sec-
tion in the stratotype area (Toyonian Stage), its comparison
with sections of the neighbouring regions, a correlation with
similar and sharply different facies of this stratigraphic le-
vel - all these questions are rather clearly interpreted in
published literature (Pokrovskaya, 1954, 19613 Suvorova, 1954,
1956, 1960, 1964; ISC Decisions..., 1959, 1963; Zhuravleva et
al ., 1964; Khomentovsky, Repina, 1965; Savitsky et al., 1972;
Rozanov, 1970, 1973; Repina, 1974; Egorova et al., 1976 et al.)
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The most complete report including all the present material
on stratigraphy and correlation of Lower Cambrian deposits is
teUnified Stratigraphic Scheme confirmed.by the U.S.S.R., In-
ternational Stratigraphic Committee in May, 1982 (Resoluti-
ONnsSe..., 1983). A comparative characteristic of faunal assemb-
lages of the Toyonian Stage of the stratotype area. (the Anabar-
Sinsk Facies Region) with sectionsin other regions (Turukhansk-
Irkuték-Olekma and Yudoma-Olenek) is thoroughly studied in pa-
pers by L.N.Repina (1974) and L.I.Egorova et al. (1976).

The distinctive features of the Toyonian Stage run as
follows: first - the trilobites Lermontovia and Paramicmacca
exist oniy in it, secondl& - the first Paradoxididae, genus

Anabaraspis, appear in its upper beds and thirdly - the Toyoni-
an is the last stage of a wide distribution of archaeocyaths.
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