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Abstract — In Siberia Vendian is equated with a Yudoma Complex or Yudomian. Yudomian deposits
of the Siberian Platform and adjacent geosynclines differ greatly in facies and thickness. According
to the composition and structure of Yudomian deposits, four facies provinces may be recognized
on the platform. Local stratigraphic charts for each province are presented and their correlation and
possibility to subdivide the Vendian System in Siberia into three horizons or stages are substantiated.
The upper stage (Nemakit—-Daldyn), on the basis of palacontological evidence, is in its turn subdivided
into two zones: Anabarites trisulcatus and Purella antiqua.

The most important Early Baikalian rearrangement is proved to take place around 800+ 50 Ma.
The pre-Vendian (Late Baikalian) movements, though less intensive, make the determination of the
Yudomian lower boundary easier.

The specific character of Vendian biostratigraphy is discussed involving all groups of the organic
remains, that causes the necessity of recognition, subdivision and correlation on the basis of the whole
complex of data.

The boundary between the Vendian System and the Lower Cambrian Tommotian Stage (in type
section) is proved to conform to the base of the Pestrozvet Formation, which divides the A4.

sunnaginicus and P. antiqua zones.

1. Introduction

In Siberia Vendian is equated with a regional
stratigraphic unit, namely, the Yudoma complex or
Yudomian. It is confirmed by the abundance of
Ediacaran fauna, and a considerable rearrangement of
the basement which took place some 660—-670 Ma ago
(Khomentovsky, 1974, 1976).

Though Yudomian is a junior synonym of Vendian
one should use it in Siberia because of its peculiarity.
Unlike the Vendian of the type locality, there is no
tillite at the base of the Yudomian, and it is dominated
by carbonate rocks. The Yudomian deposits contain
microfossil and phytolite assemblages known in
Europe from different stratigraphic levels.

2, Facies provinces

Yudomian deposits are very common in Siberia. In
geosynclinal areas they form thick strata variable in
composition. By contrast, the Siberian Platform is
almost entirely covered by rather uniform, mainly
dolomite Yudomian deposits whose thickness varies
from 250 to 500 m. Only in axial zones of the Riphean
aulacogen-like troughs, easily discernible along the
southern and western margin of the Siberian Platform,
does the thickness of the Yudomian markedly
increase. Terrigenous rocks come to dominate the
lower horizons, and locally extensive hiatuses are
observed. All this enables four facies provinces for the
Yudomian of the Siberian Platform to be recognized;
theyarethe Yudoma—Anabar, Baikal-Patom, Yenisey—
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Prisayan and Interior provinces (Fig. 1). In the latter
the Yudomian deposits were drilled in and therefore
their correlation is mainly based on log sections.

2.a. Yudoma—Anabar province

The Yudoma-—Anabar facies province is marked by
rhythms, containing thin terrigenous basal units and
dominated by dolomite. Two rhythms are developed
in the east near the Sea of Okhotsk (Fig. 2, 3). The
lower one as a rule wedges out on palaeouplifts
(Khomentovsky, 1976, 19844). To the north, two
similar rhythms can be recognized (members of the
Starorecheskaya Formation); however the upper
rhythm of southern sections is divided in turn by an
erosion surface and a basal unit into two parts (Fig.
4a, b). The upper part (Manykay Formation) is
marked by the appearance of skeletal fossils (Khomen-
tovsky et al. 1982). To the south, dolomite of the upper
part of the second rhythm in places grades into
limestone which yields the oldest skeletal fossils
(Khomentovsky et al. 1972; Starnikov, Sukhorukov &
Yakshin, 1983). This evidence enables three regional
horizons within the Yudoma-Anabar facies province
to be recognized. The two lower horizons (Yukanda
and Sakhara) are recognized mainly on the basis of
lithostratigraphical data while the third (Nemakit—
Daldyn) horizon is substantiated by palacontological
data as well (Khomentovsky, 19844). The Yudomian
is disconformably overlain by true Cambrian varie-
gated deposits. The erosion was caused by a transgres-
sion due to eustatic changes in the sea level. As a rule it
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Figure 3. Correlation of the Yudoma series sections of southern Uchur-Maya area. For key see Figure 2. Map shows locations

of sections from Figures 2 and 3.

is not deep, but on isolated palaeouplifts the depth
sharply increase (Fig. 2).

2.b. Baikal-Patom province

The Baikal-Patom facies province also contains three
rhythms, of which the lower one and often the middle
one are dominated by terrigenous rocks (Fig. 5). The
upper rhythm except for a thin basal unit is composed
of carbonate rocks. Pogonofors, vendotaenids and the
first calcareous algae were found there. These rhythms
enable (in ascending order) the Lower and Upper
Ushakovka and Irkutsk horizons to be recognized
- (Khomentovsky, 19844).

2.c. Yenisey—Prisayan province

In the Yenisey-Prisayan facies province the Yudoman
Complex is represented by a single rhythmic Ostrov
horizon (Fig. 6), which structurally and palaeonto-
logically (with Cyclomedusa ex gr. davidi, and

Yudomian phytolites) resembles the upper sedimentary
rhythm of the Yudoman Series. Therefore, in the type
locality it may be equivalent to the Sakhara and
Nemakit-Daldyn horizons (Khomentovsky, 19844).

2.d. Interior province

In the Interior province of the Siberian Platform the
Yudomian deposits show features in common with key
sections of adjacent facies areas (Fig. 7). Three
rhythmic horizons can be recognized there. In
ascending order they are: the Bochugunor, Tira, and
Danilov horizons (Khomentovsky, 1984 4).

Therefore, the Vendian deposits of the Siberian
Platform may be tentatively considered as having a
tri-partite structure (Fig. 8).

3. Tectonic events

The termination of Siberian Platform formation is
often attributed to Baikalian folding, resulting in
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separation of the Baikalian Riphean Complex from
that of the Yudomian or Vendian. However in Siberia
the most important tectonic events took place around
800-850 Ma, prior to the deposition of the Baikalian
Complex (Fig. 9). These early Baikalian events
account for granite intrusion, intense blocky move-
ments, extensive non-deposition (in the north) or, in
contrast, the regeneration of ancient palacostructures
in the southwest (Khomentovsky, 1976, 1984b).
Erosion, local unconformities, intrusion of stocks,
basic and alkaline sills as well as absence of Lower
Yudomian horizons from the section are attributed to
pre-Yudomian or Late Baikalian rearrangement.
Most of these manifestations were caused by the Early
Baikalian events and marked only by the base of the
transgressive Yudomian succession. In general the
pre-Yudomian rearrangement has resulted in dis-
appearance of Riphean aulacogens and formation
of the platform’s Yudomian sedimentary cover
(Khomentovsky, 1974).

Neither Early nor Late Baikalian movements have
much in common with terminal Phanerozoic foldings.

In areas affected by the strong Early Baikalian and
the weaker Late Baikalian folding it is difficult to
distinguish between the Baikalian and Yudomian
complexes. The problem has not been finally solved
even for the western Siberian Platform and remains

debatable as concerns its geosynclinal framework. The

units earlier considered as Yudomian sometimes
contain Baikalian deposits as well. The recognition of
the equivalents of the Baikalian and Vendian
complexes in other key sections of the world also poses
a problem. Therefore, attempts were made to
recognize a division including both complexes.
Judging from isotopic dating, the Sinian System of
China, and Windermere in the U.S.A. provide such an
example. The recognition is complicated by the
occurrence of tillites at the base of these divisions like
the Vendian in the type section. If palaeontological
criteria should be used for distinguishing standard
stratigraphic units it would not be reasonable to
consider the Sinian System as unit of a standard scale
(Khomentovsky, 19844).

4. Palaeontological divisions

The recognition of some Riphean phytems (Precam-
.bnan System) is based mainly on phytolites, but this
1s not the case for the Vendian system. The Yudomian
of Siberia also was first recognized by means of
Yudomian phytolites (Zhuravieva & Komar, 1962).
prever now it is quite obvious that many Yudomian
microphytolites* even on the platform (Yenisey

* Characteristic Yudomian microphytolites of the Siberian
Platform are : Vesicularites bothrydioformis (Krasnop.), Vermiculites
tortuosus Reitl., Nubecularites abustus Z. Zhur., N. antis Z. Zhur.,
N. parvus Z. Zhur., Vesicularites lobatus Reitl., V. concretus Z.
Zhur., V. reticulatus Nar., Vermiculites irregularis (Reitl.), O.

i(;rti_cosa Nar., Glebosites ninae Korol., Medularites ovatus Nar.
- lineolatus Nar., diverse Volvatella and others.
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Range, Kharaulakh) appear in the Riphean. On the
Russian Platform and in the Urals their Yudomian
assemblage dominate the Riphean deposits (Khomen-
tovsky, 1976). Therefore, apart from the Vendian it
would be erroneous to place the oldest Kudash into
the Yudomian (Keller & Kratz, 1979).

By contrast, in the East Sayan region the Yudomian
and older Kalanchevian microphytolite assemblages
are very common also in the Cambrian (Terleev, 1981),
so that great care must be taken in using microphytolite
assemblages for the recognition and correlation of the
Vendian. A poor Yudomian stromatolite assemblaget
has more stratigraphic value (Semikhatov, Komar &
Serebryakov, 1970; Shenfil, 1975) but contains some
older forms (diverse Linella and others).

Microfossil assemblage II1 (Volkova et al. 1980)
occurs throughout the Yudomian succession on the
Siberian Platform (Khomentovsky, Didenko & Pya-
tiletov, 1982; Fig. 10); it is very similar to that of the
Lontova assemblage (Fig. 11) of Europe (Khomen-
tovsky & Pyatiletov, 1978). Locally, at the level of the
Ukanda horizon it is replaced by assemblage II similar
to that of the Kotlin-Rovno successions of Europe
(Figs 10,11). In some successions of the Interior
province, assemblage III yields forms (Baltisphaer-
idium, Leiovalia and others) typical of the Lyukati
horizon (Fig 11). In Europe the Lyukati and Lontova
assemblages point to the true Cambrian. It leads some
authors to consider Yudomian strata to be younger
than Vendian. This would be impossible if the
Cambrian lower boundary stratotype were proposed
in much younger deposits in Siberia (Khomentovsky,
1984 a).

In the Pribaikal area assemblage 111 appears in the
upper Riphean Kachergat Formation, in the Prisayan
area at Irkutsk it was found only in the Ryphean Olkha
Formation; and in the Transbaikal area, in the
Kholodnaya Formation of the same age. Therefore
microfossils cannot be implicitly used for subdivision
anddistantcorrelation of the Vendian (K homentovsky,
1984 a).

Five or six occurrences of the Ediacaran faunaf were
reported from Siberia (Sokolov, 1972, 1975; Khomen-
tovsky, 1976), mainly middle Yudomian. This fauna
is indicative of the age and hence allows a detailed
correlation with the type Vendian.

In so far as the recognition, subdivision and
correlation of the Vendian is based mainly on
metazoan evolution it contrasts with the Riphean

t Interregional forms of the Yudomian stromatolite assemblage:
Boxonia grumulosa Kom., B. allahjunica Kom. et Semikh.,
Paniscollenia emergens Kom., Colleniella singularis Kom.

t Ediacaran fauna from the Yudomian assemblage of Siberia:
Glaessnerina sibirica (Sok.), the Olenek Uplift; Pteridinium sp.,
Baicalina sessilis Sok., Pribaikal area; Cyclomedusa ex gr. davidi
Sprogg., the Yenisey Range; Ovatoscutum aff. concentricum
Glaessner et Wade, V. Sayan; Suvorovella aldanica Val. et Masl.,
Majaella verhoijanica Vol. et Masl., Uchur-Maya area. In 1981
B. S. Sokolov and M. L. Fedonkin contributed greatly to the list of
the Ediacaran fauna of the Olenek Uplift.
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E _ Skeletal fauna: a - A.trisulcatus
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Manykai Formation
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Figure 4a. Correlation of the Yudomian sections of the Anabar Massif.
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Figure 4b. Distribution of the Precambrian deposits of the Anabar Massif.
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phytems, and some consider it as the first Precambrian
system of the Palacozoic (Khomentovsky, 1974, 1976).
On this basis it would be unreasonable to place the
Vendian and Baikalian complexes into a single
stratigraphic unit of a standard scale.
Medusoids and older microfossil and microphytolite
assemblages survive in the Nemakit-Daldyn horizon.
- The ichnofauna changes at the base of the horizon
and skeletal fossils appear in the oldest beds. The

maximum thickness is 60~70 m and even 100 m when
the pre-Pestrozvet erosion is allowed for. Two or three
skeletal fossil associations of different age can be
recognized within the Nemakit-Daldyn horizon (for
distribution see Fig. 12) (Khomentovsky, 1976,
1984a). The oldest one is known as the 4. trisulcatus
Zone (Savitsky, 1975). Anabaritids are very common
here. Apart from the zonal form they contain four-five
species of the genus Anabarites, divers angustiocreids,
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Figure 10. Vendian microfossil assemblages of Siberia.

first Tiksitheca, as well as first hyolithelmints
(Hyolithellus, Hyolithesex Circothecidae), problematics
(Cambritubulus decurvatus Miss., Protohertzina ana-
barica Miss., Hertzina sp., Chancelloria sp.). The A.
trisulcatus Zone yields rare Sabellidites and even S.
cambriensis Jan. (Fig. 12).

We propose the name Purella antiqua (Ab.) for the
upper zone (Khomentovsky et al. 1983) owing to the
wide occurrence of this form. Apart from the sonal
form, molluscs are represented by Purella cristata
Miss., Bemella sp., Igorella Sp., Barskovia sp.,
Phyloxenella sp., Aldanella plana Vost., Latouchella
korobkovi (Vost.). Hyolithes become very diverse:
Spinulitheca sp., Turcutheca sp., Conotheca sp.,
Ladatheca annae (Sys.); hyolithelmints: Hyolithellus
vladimirovae Miss., H. tenuis Miss., H. tschuscunensis
Val., Fomitchella infundibuliformis Miss., Torellella
Sp.; problematics: Tiksitheca licis Miss., Markuellia
prima Val., Sachites sp., Aldanolina magna Pelm. (Fig.
12). '

The abundance of diverse small forms made some
authors place the P. antigua Zome into the A.
sunnaginicus Zone of the Tommotian Stage. However
Figure 13 shows that even when based on small
skeletal forms the boundary between the P. antiqua
and A. sunnaginicus zones is much more distinct than,
for example, the upper boundary of the latter.

The importance of this boundary in the evolution of
skeletal fauna is supported by the mass appearance of
archaeocyathids, tommorids, brachiopods (Rozanov
et al. 1969) and probably the first trilobites (Fedorov,
Egorova & Savitsky, 1979).
~ The Vendian—Cambrian boundary might be drawn
at the base of the A. sunnaginicus Zone if we proceed

from the principles accepted for the placement of the
Silurian-Devonian boundary. Taking into account the
rarity and endemicity of fossils of the A. trisulcatus
Zone is unlikely that the boundary between the A.
trisulcatus and P. antiqua zones can be universally
traced (Khomentovsky, 1976, 19844). The majority of
the LU.G.S. Precambrian-Cambrian Boundary
Working Group considers that it is unreasonable to
determine the base of the Cambrian System by means
of the first occurrence of skeletal fossils (base of the
A. trisulcatus Zone).

Hence I think that the base of the A. sunnaginicus
Zone and that of the Tommotian Stage in their first
definition is the best candidate for the lower boundary
of the Cambrian (Khomentovsky, 1976; Khomen-
tovsky et al. 1983; Avdeeva et al. 1983). In this case
the Nemakit-Daldyn should be considered as a
terminal stage of the Vendian system (Khomentovsky,
1974, 1976).

It is noteworthy that the boundary cannot be traced
universally even at this stratigraphic level because all
the zonal index fossils of the Nemakit-Daldyn and
Tommotion stages occur in much younger beds. In this
connection the O. korobkovi-A. plana Zone presents
a severe problem because both index fossils have much
wider age range than that in the type section of the
eastern Prianabar area (Khomentovsky, 1984a4).
Therefore the fossil assemblage typical of zones of the
Nemakit-Daldyn or lower Tommotian stages can be
found stratigraphically higher, up to the Atdabanian
Stage inclusive. Hence for the present the initial
Cambrian boundary in Siberia may be based on both
palacontological and lithostratigraphical data.
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—=]_Rovno-Kotlin assemblage of Europe: Leiosphaeridis gigaptea (Shep.), L,pelucida (Shep.)
3" Leminor (Shep.), Qrigmatosphseridium rubjginosum Andr. and oth. T '

Assemblage II of Siberia: leiosphaeridia gig a (Schep.) elucida (Schep.), L,mi-
_%%-h(sm;p.) %tosphaeridium Tubiginosum EAndr.). Tgac);y_qp aeridium bavlensum
chep.) and oth.

E lontova assemblage of Europe: Leiomarginata simplex Kaum., Granomarginata prima Naum.,
G.8quamacea v

- q Volk,, Tasmanites tenellus Volk., Micrhystridium torpnatum Volk. and abun-
dant Leiosphaeridia

Assemblage III of Siberia: Leiomarginata gimplex ilaum., Granomarginata prima Neum., G.
8quamaceg Volk,, Tasmanites aff.tenellus Volk., Micrhygtridium certum Trestsh., M,tor-

natum Volk., Aducta sibirjca Fajz., Ballik menorabilis Trestsh., B.faveolata

Trestch., Sibiriella prims Fajz. and ebundant Leiosphaeridie

809 _Lyukati assemblages of Europe: Baltisphaeridium strigosum Jank., B primarium Jank., B
gillogum Volk., B,cerinum Volk,, B,pilosiusculum, Leiovalis sp.'aﬂa oth. i

Enriched assemblage III of Siberia: Baltisphaeridium girigosum Volk., B.primarium Jank.,

—B,cellosum Volk., B,cerinum Volk., B,pilosiusculum Jank., Lelovalia tenera Kirjan. and
other forms of assemblage III

Figure 11. Distribution of microfbssil assemblages in the upper Precambrian and early Cambrian of the USSR.
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Figure 13. Oldest fossil assemblages of Siberia.
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