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PALYNOLOGICAL CHARACTERISTICS OF THE LOWER PART OF THE
CARBONIFEROUS OF THE CENTRAL REGION OF THE RUSSIAN PLATFORM.

by
Tamara V. BYVSHEVA' & Nina . UMNOVA?

(4 figures and 1 plate)

ABSTRACT. - The palynology of boreholes through the lower part of the Carboniferous and the latest
Devonian in the central part of the Russian Platform has been studied. The late Devonian Khovansky Series
contains spores of the Retispora lepidophyta - tenera (Ltn) Subzone of the Retispora lepidophyta (L) Zone.
The Coupavninsky suite, which is locally developed and rests disconformably on the Khovansky Series,
contains spores of the Vallatisporites pusillites - Bascaudaspora mischkinensis (PMi) Subzone of the
Vallatisporites pusillites (P) Zone. Retispora lepidophyta is not found at this horizon. The overlying
Malevsky suite contains spores of the Tumulispora malevkensis (M) Zone. The succeeding Upinsky suite
contains spores of the Grandispora upensis (U) Zone. There is no representation in the central region of the
Russian Platform of the PM and PLE Subzones of the P Zone which occur elsewhere below the M Zone. They
are cut out at the boundary between the Khovansky Series and the Coupavninsky suite. The PMi Subzone
and the M Zone are correlated with the VI Zone of Western Europe. A new species, Stenozonotriletes
auriculatus Umnova sp. nov., is described. (Editors)

INTRODUCTION called Bisphaera beds). This unit of limestone and
black mudrock was formerly referred to as the lower
According to the unified stratigraphical scheme Malevsky subsuite (Makhlina et al., 1986); but has
for the Carboniferous formations of the Russian since been named the Coupavninsky suite (Makhlina
Platform agreed in 1988, the Humerovsky horizon etal., 1988). lts thickness ranges from 0.1 to 0.4 m.
is the lowest stratigraphical division of the Carboni- Blue green mudrock with intercalations of limestone,
ferous. Together with the Malevsky and Upinsky formerly referred to the Upper Malevsky subdivision,
horizons, it forms the Khaninsky supra-Horizon. The now comprises the Malevsky suite. The thickness of
data presented below have been obtained from the latter ranges from 10 to 12m. The Coupavninsky
borehole sections on the southern rim of the Moscow and Malevsky suites are characterised by both macro-
Syneclise: in the Moscow, Kaluga, Tula, Bryansk and and microfossils and by plant spores (Makhlina et al.,
Smolensk areas (Fig. 1). In this region the Khaninsky 1988).
series, consisting of the Coupavninsky (analogous
to the Upper Humerovsky horizon), Malevsky and In the unified stratigraphical scheme for the
Upinsky suites, lie disconformably on the late Carboniferous formations of the Russian Platform,
Devonian Khovansky suite. The Coupavninsky and agreed in 1951, the lowest subdivision of the
Malevsky suites consist of calcareous mudrock with Carboniferous - the Malevsky Horizon - was reported
intercalations of argillaceous limestone. The lower to be characterised by spore assemblages with large
part of these formations, known only in a few numbers of Tumulispora malevkensis (according to
sections, consists of limestone "with Bisphaera", with S.N. Naumova - 23rd spore complex from the
thinly bedded, black mudrock at its base (the so Malevsky Horizon in the Tula region). The boundary

1 VNIGNI, Moscow.
2 PGO "Geological Centre” Moscow.
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Fig. 1.- Location of boreholes discussed in the text.

between the Devonian and the Carboniferous in the
1951 scheme corresponded exactly to the boundary
recognised at the Heerlen Congress (1935) at the
base of the Gattendorfia Genozone. In the 1962
version of the unified stratigraphical scheme for the
Carboniferous formations of the Russian Platform,
strata within the lower part of the Malevsky Horizon
were shown as containing abundant Vallatisporites
pusillites. However, despite the opinions of palynolo-
gists, the boundary between the Devonian and
Carboniferous System in the 1962 Scheme was
designated at the level of the base of the Zavolzhsky
horizon, which corresponds to the base of the
Wocklumeria Genozone. Thus, in the 1962 scheme,
in the central regions of the Russian Platiorm, the
lower part of the Malevsky Horizon is characterised
by spore assemblages with Vallatisporites pusillites
and its upper part, by assemblages with Tumulispora
malevkensis. Strata with Vallatisporites pusillites,
judging from numerous borehole sections studied,
are sporadically developed (Umnova, 1971).
According to N.l. Umnova, V.T. Umnova, and L.G.
Raskatova, a large number of the sections compre-
hensively studied in this region contain only assem-
blages with Tumulispora malevkensis. Spores of the
Vallatisporites pusillites complex do not occur in the
Volga region around Volgograd (Nazarenko, 1986).

In subsequent years, the palynological characteri-
sation of strata on either side of the Devonian/Carbo-
niferous boundary has been essentially completed
and their division on the basis of spores has been
made in some detail; thus Zones and Subzones have
been established (Fig. 2). At the palynological
colloquium held in Minsk in December 1984, the
Vallatisporites pusillites (P) Zone was divided into
three Subzones, distinguished by their content of the
species Retispora lepidophyta and Tumulispora
malevkensis compared with the abundant concentra-

tion of Vallatisporites pusillites. The lower Vallati-
sporites pusillites - Retispora lepidophyta - Hymeno-
zonotriletes explanatus Subzone (PLE), with abundant
Retispora lepidophyta, was established in the
Udmurtsky beds in the eastern region of the Russian
Platform and the Lower Kalinovsky beds (KI,) in the
Pripyat Basin. The middle Vallatisporites pusillites
- Tumulispora malevkensis - Retispora lepidophyta
Subzone (PML) includes rare Retispora lepidophyta
in the Upper Kalinovsky beds (Kl ) in the Pripyat
Basin. The upper Vallatisporites pusillites - Tumuli-
spora malevkensis Subzone (PM), which does not
contain Retispora lepidophyta, was recognised in the
central regions of the Russian Platform (Bogoslovsky
et al., 1985, p.72).

In this paper, the P Zone is divided into two (Fig.
2). The middle PML Subzone and the upper PM
Subzone are united into a single PM Subzone
(Avchimovitch, 1986, Byvsheva, 1986, Byvsheva et
al., 1986, 1988). It should be appreciated, however,
that as a result of this amalgamation of Subzones,
the precision of the divisions of the P Zone is lost,
and the labelling of the new Subzones does not draw
attention to the occurrence of the species Retispora
lepidophyta (in its variety minor), which is normally
characteristic of sections in the P Zone in the Pripyat
Basin. With such a division of the P Zone, it should
be noted that some strata in the upper PM Subzone
do not contain Retispora lepidophyta (in the central
regions) or contain very small proportions of this
species (in the Pripyat Basin). Despite these dif-
ferences, the PM Subzone in the Pripyat Basin is
characterised by a noticeable increase in the
proportion of Tumulispora malevkensis in parallel
with the continuation of the great abundance of
Vallatisporites pusillites, a feature which is not seen
in the central region.

The naming of the miospore Zones around the
Devonian/Carboniferous boundary in the palynological
scheme for western Europe has accorded the species
Retispora lepidophyta considerable significance. In
relation to this, a three fold division of the P Zone was
proposed at the palynological symposium held in
Moscow (January 1987) at which foreign specialists
attended. As a result of this work, the PM Subzone
of the Pripyat Basin (Upper Kalinovsky - Velizhsky
beds) was equated with the upper part of the LN
Zone. The PM Subzone of the central regions
(Coupavninsky suite) received as an index Vallati-
sporites pusillites - Bascaudaspora mischkinensis
(PMi). This Subzone and the M Zone have been
compared with the VI Zone of western Europe
(Byvsheva 1984, 1986, Byvsheva et al, 1984,
Bogoslovsky et al., 1985, Avchimovitch et al., 1988).
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Fig.2.- Lowermost Carboniferous spore zones of the Russian Platform and their correlation with Western Europe

PALYNOSTRATIGRAPHY

The characteristics of the complexes of zonal
spores of both the PMi Subzone (of the P Zone) and
of the M Zone are described below from a few
sections. These include stratotypes from various
regions of the Russian Platform and extend into
younger formations. In previous publications of data
from this region, only the spore complex of the M
Zone has been examined: the publications were
based on examination of the Michailovsk (71)
borehole (Aristov, 1981); the Vorobievsk borehole
(Rodionova & Umnova, 1984); the Glubokovsk 1-K
(124957) borehole (Byvsheva, 1984, Makhlina et al.,
1988); and the Moninsk borehole (Makhlina et al.,
1988).

The Coupavninsky and Malevsky suites in the
sections studied (Fig.3) are well differentiated
lithologically - they are argillaceous rocks. At their
base they rest on thick limestones or marls of
Khovansky age; at their top, they are succeeded by
limestones of the Upinsky horizon. In  numerous
sections, the limestone "with Bisphaera " has not
been encountered,; its presence in the M Zone or PMi

Subzone has always been debated, because of
inadequate study. The occurrence of the limestone
"with Bisphaera" in the Glubokovsk borehole, where
it contains spores assigned to the M Zone (Byvsheva,
1984), has been re-established by M. Kh. Makhlina.
In the Moninsk borehole, in the interval 373 - 381.3
m spanning the Coupavninsk and Malevsky suites,
Bisphaera malevkensis Birina, Earlandia minima
(Birina), Earlandia elegans (Rauser & Reitlinger),
Vicinisphaera sp., and Parathurammina sp. have
been identified.

In the Glubokovsk 1-K borehole, the Malevsky
suite contains, in addition to foraminiferans, Patro-
gnathus crassus (Kononova & Migdisova), Bispa-
thodus aculeatus plumulus (Rhodes, Austin & Druce)
as well as Carbonita malekvensis Posner, Shivaella
microphylla (Eichwald), etc. (Makhlina et al., 1988).
A remarkabie transition between the spore complexes
of the PMi Subzone and those of the M Zone has
been observed in a homogenous bed of dark grey
mudstone, dense, plastic and sandy at its base, in
the Novoskakovsk 11 borehole. The interval sampled
is 0.4m thick. A similar transition has been reco-
gnised in the Moninsk borehole, where the unit of
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See fig. 1 for locations.
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dark grey mudstone, interbedded on a fine scale with
lenses of limestone breccia, changes towards the top
into limestone and blue green mudstone (the interval
sampled is 0.7m thick). This section is the stratotype
section of the Coupavninsk suite (the interval from
38010 381.7 m). Inthe other boreholes, the samples
with spore complexes of the PMi Subzone and of the
M Zone were collected at much wider intervals than
those in the Novoskakovsk and Moninsk boreholes
(Fig. 3).

As can be seen in the diagram illustrating the
percentages of spore taxa present (Fig. 4), the spore
complexes of the PMi Subzone and the M Zone are
closely comparable in their composition of species.
The distinction between the zones is based on the
change in dominance of the species Vallatisporites
pusillites (interpreted in a broad sense, which would
include Vallatisporites hystricosus Winslow) and
Tumulispora malevkensis. In the spore complex of
the PMi Subzone, the proportion of the first species,
V. pusillites, varies from 6 to 58% (rarely it can be
between 1 and 2%); in the M Zone, in contrast, its
content is reduced to the point of total disappearance.
The percentages of the second species, Tumulispora
malevkensis, are insignificant in the spore complexes
of the PMi Subzone (0-6%), but increase significantly
in the complexes of the M Zone, attaining 12-30%.
In the M Zone of the Sered 8 borehole (samples
10058 and 10057), the zonal species has not been
found. The proportion of the species Vallatisporites
pusillites in the PMi Subzone in this borehole
(samples 10062, 10060) varies from 2 to 42%, and
in the Novockakovsk 11 borehole (samples 10721
- 10717) from 1 to 13-32%.

In several sections in the PMi Subzone, the
proportion of Bascaudaspora mischkinensis (Byv-
sheva) Byvsheva increases sporadically (the Anosov
232 borehole, sample 10886 - 28%; the Oslinka 4
borehole, sample 620 - 30%). This species is found
as well in formations above those assigned to the M
Zone. Except for the species mentioned above, the
spore complexes of the PMi Subzone and of the M
Zone of the central regions of the Russian Platform
are characterised by the following taxa which are
common to both: Stenozonotriletes, Punctatisporites,
Auroraspora, Cyclogranisporites (Trachytriletes),
Lophozonotriletes. The following occur sporadically
and in smaller numbers: Dictyotriletes trivialis Kedo,
Convolutispora major (Kedo) Turnau, Reticulati-
sporites glumaceus (Byvsheva) Byvsheva, Cyrtospora
cristifera (Luber) Van der Zwan, Pulvinispora
scolecophora Neves & loannides.

The species Cymbosporites minutus (Kedo)
Avchimovitch & Streel and Rugospora radiata (Kedo)
Byvsheva have also been found. They are commonly
characteristic of older beds around the Devonian/
Carboniferous boundary that are absent in the central
region. The species Stenozontriletes auriculatus
Umnova sp. nov. (Plate 1, fig. 8) is found essentially
in the basal part of the section in the PMi Subzone.
However it is rare and its use in making a qualitative
division of the assemblage of the PMi Subzone is
very problematical. This species has a rounded
triangular outline, a narrow cingulum, a smooth exine,
and long sutures that reach the inner edge of the
cingulum. The diameter of the spore ranges from 34
to 52um; the width of the cingulum ranges from
3 to 6um. Spores of this species, as a rule,
are preserved not in polar compression; as
a consequence, two of the sutures enclose a
more or less straight interradial margin;
the two other interradial margins are convex
to rounded. This species is distinguished
from other species of the genus Stenozono-
triletes by the way that the ends of the two sutures
overlie the cingulum, giving rise to the so called
"auricles". The content of spores of this species in
the samples is not very great - up to 3% (8% in the
Moninsk Borehole sample 1196) - and in some
samples no specimens have been found. The
palynological characteristics of the Coupavninsky and
Balievsky suite described above are repeated in many
sections in the central region of the Russian Platform
even though the lowest part, the PMi Subzone, as
shown above, is present only locally'in comparison
with the upper part, the M Zone. Neither the species
Retispora lepidophyta, nor any of its varieties, has
been found in the PMi Subzone in any of the sections
studied.

The lower formations, of the Khovansky Series,
are characterised by the spore complex of the
Retispora lepidophyta-tenera (Ltn) Subzone of the
Retispora lepidophyta (L) Zone. In the Anosov 292
borehole, at a depth of 182.5m in pale grey dolomite,
the following taxa occur : Retispora lepidophyta
(Kedo) Playford (2.5%), Retispora lepidophyta var.
tenera (Kedo) (11%), Retispora lepidophyta var. minor
(Kedo) (5.5%), Knoxisporites dedalus (Naumova)
Moreau-Benoit (5%), Diaphanospora rugosa (Nau-
mova) Byvsheva (10%), Tumulispora malevkensis
(Kedo) Turnau (0.5%), Punctatisporites spp. (2.5%),
Stenozonotriletes spp. (2.5%), Cyclogranisporites spp.
(18.5%), and Auroraspora spp. (8%). A similar
assemblage of spores has been found in the Moninsk
borehole at a depth of 136.4m, in the lower part of
the Khovansky Series (Makhlina et al. 1988).



T.V. BYVSHEVA & N.I. UMNOVA

524

%0T 01 %0t 0T 01

%05 0¥ 0¢ 0T 01

0S5 0V 0£ 0201 %0v 0% 0201 %0201 %001

|I ll x 1

L

"AOU "qIOD BAOUW(Y % BASYSAKE (ONYIsnf) snsoro13 D
ﬁ zowmoyder (Zi[epn) smppmound saniodsupa8o1ok)

OpoY] S1sUaUN0] TeA 1901 (‘wneN) punpky piodsvioiny
[9311§ 2 YoNAOUNYDAY (0paY]) smnunu sapiodsoquik)
BADYSAKY] SMITUUIIUOI $I1140dS101UTUIIUC)

eAdYsAKg] (opaYy) stomdup

plojKey (eaowneN) 42qoy8 sajriodstvrouny

Aou “ds BAOUW() "N SHIDINILIND $313[1410UOLOUDIS
(xe[nBuew-popunoi) dds sazaprirouozouars
(popunoi)-dds saraprarouozouais

-dds viodsvsoamy

OpY] LoUIUW $212]14]0SM]2Y

SOpIUURO] 29 SOADN] D40Yd0I3]0Is DiodsiuraIng
eAdysakg] (opay]) piipos viodsodny

eAaaysakg (opay) snmov sarriodsoqui)

BASYSAAY (BADYSAKY]) SISUaUIyYISIU DLOdSDPNDISDY
newn| (opay]) Lofow viodstnjoauo)

eAQUSAK ] (BAYSAKY) snaomwum8 saniodsiiomonay
-dds sarapno101q

BAOUINEN $7IDAND *]
BAOWNEN] S7IS19X2 §212]1410U020Yd0"]

snuosuer % urpdeig (projAe|() D1vonL2a1400 |
21U010g (12qN7]) DIDMOLIGNIIIDL ]

newinj, (opay) S1Suaya2)pw Diodsynun ]

uemy Iop Uep (19qn]) v4afirs1Lo EQ&S&AU
opay| (xoqur]) snypupydxa $312]1430U0z70UTUKE]
‘I's sapgpisnd sapiodsiopos

S'6LE 08¢

yLE

ey

¥8

L08¢ | £'18¢

w) H1d9d

w1l ¥611

186

91L01

LT9

LSO0T | 85001

VXVL 2I0dSOIN

YIINNN HTdNVS

ASNINOW

ASNVAAHTIAIS

11 ASAOAVISOAON

v VINIISO

8 J9YHS

HTOHTHOH

HANOZ SISNHIATTVIN VIOdSI'TNANL

Fig. 4a

Fig. 4.- Content of spores (in percent) in the PMi Subzone and the M Zone of the central part of the Russian Platform.
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The spore complex of the overlying formations (the
Upinsky horizon - Grandispora upensis (U) Zone) has
been recognised in the Oslinka 4 and Moninsk
boreholes. In the lowest intercalation of shale in the
former at a depth of 80m, the assemblage includes
a large proportion of Auroraspora spp. (A. sub-
granulata (Kedo) Byvsheva, etc.) - 20%; and forms
with a coarse, scabrate ornament, Cyclogranosporites
punctulatus (Waltz) Jachowicz and C. (formerly
Trachytriletes) gloriosus (Juschko) Byvsheva &
Umnova comb. nov. - 17%. The following spores
occur in relatively small numbers : Vallatisporites
pusillites (Kedo) Dolby & Neves emend. Byvsheva
(8.5%); Hymenozonotriletes explanatus (Luber) Kedo
(1.5%); Tumulispora malevkensis (Kedo) Turnau
(8.0%); Lophozonotriletes. excisus Naumova (2%);
L. proscurrus Kedo (3%), Auroraspora flexuosa
(Juschko) Byvsheva (1.5%); Stenozonotriletes spp.
(round forms 8%; triangular forms 4.5%); and
Punctatisporites glaber (Naumova) Playford (2%).
In addition to these, Grandispora upensis (Kedo)
Byvsheva (2%) and Grandispora echinata Hacque-
bard (3%) have been found. In the Moninsk bore-
hole, similar spore assemblages have been reco-
gnised within the Upinsky horizon in the interval
363.6-373 m.

These, then, are the palynological characteristics
of the lower horizons of the Carboniferous of the
central regions of the Russian Platform. The dark
grey mudrocks at the base of the Carboniferous - the
Coupavninsky suite - contain a much younger spore
complex of the P Zone than in the Pripyat Depres-
sion. It is characterised by the presence of Vallati-
sporites pusillites s.l., Bascaudaspora mischkinensis,
Stenozonotriletes auriculatus, and by the absence
of Retispora lepidophyta and its varieties. The strata
containing this spore complex are distinguished as
the PMi Subzone of the P Zone. The blue, grey-
green bed clays in the region containing the strato-
type of the Malevsky horizon are characterised by
a complex of spores of the M Zone. At the boundary
between the Coupavninsk and Khovansky suites, the
PM and PLE Subzones of the P Zone are cut out.

The specific composition of the spore complexes
of the PMi Subzone and of the closely similar M Zone
suggests their correlation with the VI Zone of Western
Europe.
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4,5.

11.

12.

T.V. BYVSHEVA & N.I. UMNOVA

PLATE 1

Punctatisporites glaber (Naumova) Playford

Glubokovsk 1-k borehole, sample 131, 125.9-126.2m;
yellow-grey limestone (? with Bisphaera); M Zone

Punctatisporites angularis (Kedo) Byvsheva

Glubokovsk 1-k borehole, sample 27934, 126.5m; grey
claystone (below limestone? with Bisphaera); PMi Subzone

Cyclogranisporites soidus (Naumova) Byvsheva
Glubokovsk 1-k borehole, sample 131; M Zone

Retusotriletes minor Kedo
Glubokovsk 1-k borehole, sample 131; M Zone

Apiculiretusispora spinosa (Byvsheva) Byvsheva

Glubokovsk 1-k borehole, sample 184, 119.6-120.2m;
blue-grey mudrock; M Zone

Stenozonotriletes conformis Naumova
Glubokovsk 1-k borehole, sample 131; M Zone

Stenozonotriletes auriculatus N. Umnova sp. nov

Holotype. Glubokovsk 1-k borehole, sample 27934; PMi
Subzone

Cymbosporites minutus (Kedo) Avchimovitch & Streel
Glubokovsk 1-k borehole, sample 27934,; PMi Subzone

Cymbosporites acutus (Kedo) Byvsheva

Glubokovsk 1-k borehole, sample 132, 123.1-125.9m; pale
grey mudrock; M Zone

Tumulispora malevkensis (Kedo) Turnau
Glubokovsk 1-k borehole, sampie 131; M Zone

Tumulispora variverrucata (Playford) Staplin & Jansonius
Glubokovsk 1-k borehole, sample 131; M Zone

13,17. Vallatisporites hystricosus (Winslow) Byvsheva

14.

15.

16.

19.

20.

21.

22.

23.

24,

25.

26.

Glubokovsk 1-k borehole, sample 27934,; PMi Subzone

Tholisporites esenensis Byvsheva
Glubokovsk 1-k borehole, sample 132; M Zone

Lophozonotriletes proscurrus Kedo
Glubokovsk 1-k borehole, sample 131; M Zone

Lophozonotriletes excisus Naumova
Glubokovsk 1-k borehole, sample 131; M Zone

Knoxisporites literatus (Waltz) Playford
Glubokovsk 1-k borehole, sample 131; M Zone

Tumulispora varia (Kedo) Byvsheva

Glubokovsk 1-k borehole, sample 178, 120.2-120.4m; pale
grey mudrock; M Zone

Raistrickia corynoges Sullivan

Glubokovsk 1-k borehole, sample 187, 119.2-119.4m; blue
grey mudrock; M Zone

Grandispora senticosa (Ischenko) Byvsheva
Glubokovsk 1-k borehole, sample 131; M Zone

Convolutispora malor (Kedo) Turnau
Glubokovsk 1-k borehole, sample 184; M Zone

Concentricosporites conceniricus Byvsheva
Glubokovsk 1-k borehole, sample 132; M Zone

Endosporites granulatus (Naumova) Byvsheva
Glubokovsk 1-k borehole, sample 131; M Zone

Bascaudaspora mischkinensis (Byvsheva) Byvsheva
Glubokovsk 1-k borehole, sample 27934; PMi Subzone

Cyrtospora cristifera (Luber) Van der Zwan
Glubokovsk 1-k borehole, sample 132; M Zone
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