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Biofilms with pyrite framboids 
produced on the destructed 

organic matter by the sulfur 
bacteria.

Vendian complex of White Sea area is 
known by the localities of fossils of soft-
bodied organisms. This complex is also 
characterized by several assemblages of 
algal remains represented by acritarchs, 
cyanobacterial filaments, biofilms and or-
ganically preserved remains (phytoleims) 
of macroscopic algae. Vendian deposits of 
White Sea area are divided in four forma-
tions  (from bottom to top): Lyamtsa, Ver-
hovka, Zimnegory, Yorga (Grazhdankin, 
2003). U–Pb age of zircons from the ash 
beds of Verkhovka Formation is 558 ± 1 Ma 
and from ones from Zimnegory Formation 
is 555,3±0,3 Ìà (Martin et al., 2000).

Spheromorphic microfossils are rep-
resented by genus Leiosphaeridia Eis. 
These forms that characterized by smooth 
or slightly sculptured envelope. Several 
forms of Leiosphaeridia vary widely in 
dimensions and thickness of envelope. 
Coccoid colonial microfossils Ostiana Her-
mann 1976 have wide distribution.

Also the significant part of fossil as-
semblages consists of different types of 
biofilms. Some of this biofilms contains 
filamentous microfossils represented by 
most abundant Siphonophycus Schopf, 
1968 (smooth thin, non-septate cylindri-
cal sheaths 22-27  in diameter). The minor 
components are Oscillatoriopsis Schopf, 
1968 (sheaths with septal marks) and Pa-
laeolyngbya Schopf, 1968 (sheaths with 
distinguishable trichome and constrictions 
near the transversal cell walls). Volyniella 
valdaica (Schep.) is another specific form 
that was found on the biofilms.

Pyritized organic biofilms and filaments 
were found on several levels in the core 
of boreholes 1000 and 1000-1 (Kuloy pla-
teau). Framboids of pyrite were produced 
on the destructed organic matter by sulfur 
bacteria in the process of diagenesis.

Macroscopic algal remains are relative 
rare and concentrated in the more fine-
grained members of the formations noted 
above. Three assemblages of organically 
preserved macrofoossils may be recog-
nized at present. 

 characterize lower-
most Lyamtsa Formation. It includes small 
bush-shaped thalli of Eoholynia fruticulosa 
A. Istchenko, 1988, round phytoleims of 
Beltanelloides sorichevae Sokolov, 1965 
with thin concentric wrinkles on the pe-
ripheral parts and relatively big strap-like 
phytoleims of Archyfasma sp. The latter 
one have tissue grade organization – with 
thallus differentiation and a multilayered 
structure. Phytoleims consist of a cortex 
layer with papillae and an inner layer of 
longitudinally-oriented filaments (Gnilovs-
kaya, 2003). The level of complexity of these 
archyphasmalean algae can be compared 
with the more highly complex living algae. 
Also were found disperse organic biofilms 
of types “h” and “l” (classification by Ase-
eva, 1988a). This complex of macrofossils 
may be correlated with ones from the Mo-
gilev Formation of Podolia (Ukraine) (Ase-
eva, 1988a, Gnilovskaya et al., 1988). The 
stratigrafic level of the first complex corre-
sponds with middle part of Upper Vendian 
Redkino Regional Stage.

 observed in dif-
ferent levels of Verkhovka Formation (Yar-
nema, Agma, Solza, Suzma localities) and  
lower member of Zimnegory Formation 
(Zimnie Gory locality). The most abundant 
forms are rounded, crust-like thalli of Sere-
brina crustacea A. Istchenko, 1988. Diame-
ters of these fossils vary from 0.9 to 12 mm.  
Bush-shaped thalli described as Eoholynia 
moscquensis Gnil., 1975 were also found. 
Disperse fragments of these thalli have 
close similarity to genus Polysphaeroides 
Tim. (Aseeva, 1988b) and also were found in 
the samples from lower Zimnegory level. 

This data have the provisional character, 
but some conclusions may be represented. 
Almost the all Yorga Formation (may be 
without the lowermost member) may re-
ferred to early Kotlin age. It may be the 
significant fact because this level is charac-
terized by rich complex of soft-bodied fos-
sils that continued their existence in Kotlin 
time.  

Further studies of the facies distribu-
tion of several known assemblages may 
also in future allow a much more detailed 
biostratigraphic subdivision of the Upper 
Vendian which may have regional or even 
global significance.

Stratigraphic chart. Distribution of the macrophytes and 
organically preserved microfossils in the Upper Vendian 

complex of the White Sea area. 

Eoholynia fruticulosa 
A. Istchenko, 1988. 

Scale 1 mm.

Beltanelloides sorichevae Sokolov, 
1965. Scale 5 mm.

Archyfasma sp. 
Scale 10 mm. 

The organic film 
of “H” type. 

Scale 0.1 mm.

The organic film 
of “I” type. 
Scale 0.1 mm.

Serebrina crustacea A. Istchenko, 1988.  
Scale 1  mm.

Pilitela composia Asseeva, 1976. 
Scale 10 mm.

Such fossils were found in several assem-
blages, both in situ and in allochthonous 
oryctocenoses. The big masses of cyano-
bacterial biofilms with mentioned above 
filamentous microfossils were found with 
the allochthonous clusters of this fossils. 
Also phytoleims of Beltanelloides soriche-
vae Sokolov, 1965 were observed on the 
different levels. This complex is similar to 
assemblages, observed in Yaryshev Forma-
tion of Podolia and Redkino Formation of 
the Moscow syneclize (Gnilovskaya, 1975, 
A.A. Istchenko, 1983, Gnilovskaya et al., 
1988). It characterize the upper part of Red-
kino Regional Stage.

 is known from lower 
and middle mesocycles of the Yorga Forma-
tion (Zimnie Gory  and Bolshaya Torojma 
localities). The thin dichotomous strap-like 
organic films were observed. Their mor-
phology is similar to some fossils of family 
Vendotaeniaceae Gnil., 1686 but correct-
ness of this thesis may be proved only after 
their anatomical studing. Also were found 
relatively big buch-shaped algae Pilitela 
composita As., 1988, that were discribed 
primarily in the Kalus beds of Upper Ven-
dian Nagoryany Formation of Podolia.
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 Archyfasma sp. 
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