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Abstract. In Estonia the Upper Cambrian is represented by siliciclastic rocks, mainly
quartzose sand- and siltstones containing thin interlayers of greenish-grey clays in
the lower and dark kerogenous argillites in the upper part of the section. The Upper
Cambrian of Estonia is subdivided into four formations: Petseri, Ulgase, Tsitre, and
Kallavere.

The biostratigraphic subdivision is based on three fossil groups—acritarchs, conodonts,
and lingulates. Five acritarch-, four conodont-, and at least three lingulate-based bio-
stratigraphic units are distinguished, which may be used in the Upper Cambrian strati-
graphic scale of Estonia. Subdivision of the lower part of the section is more reliable
on acritarchs and that of the upper part, on conodonts.

Using the succession of acritarchs and conodonts the Petseri and Ulgase formations
are approximately correlated with the Olenus Zone and the latter also with the
Parabolina spinulosa Zone (lower part). The Tsitre Formation (lower part) corresponds
to the P. spinulosa (upper part) and Leptoplastus zones, its uppermost part to the
Peltura scarabaeoides Zone and the lower part of the Kallavere Formation can be
referred to Acerocare Zone.

Key words: acritarchs, conodonts, lingulates, Upper Cambrian, Estonia.

INTRODUCTION

In the framework of biostratigraphic studies of the Cambrian—Or-
dovician boundary beds in Estonia and neighbouring areas, a number
of key sections have been described in detail during the past 10 years
with the documentation of the distribution of acritarchs, conodonts, and
lingulate brachiopods. Conodont zonation has also contributed to detailed
biostratigraphic correlation of the Upper Cambrian deposits exposed in
the outcrops along the Baltic—Ladoga clint (Kaljo et al., 1986; ITonos et
al,, 1989). Alongside conodonts, lingulate brachiopods have proved to be
useful for basinwide correlations, particularly between Estonian and
Swedish sections (Puura & Holmer, 1993). Acritarchs, which occur
only in thin argillaceous interbeds of the sandstone sequence, serve as a
basis for a detailed biostratigraphic subdivision of sections and for cor-
ggl;ﬁztti)c;n with distant sequences worldwide (Boskosa, 1990; Paalits, 1992a,

Only part of the results of this research has been published, mostly
as detailed descriptions of separate key sections (e.g. Xefincany et al.,
1987, 1991; Kaljo et al., 1988; Mens et al., 1989).
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The purpose of the present paper is to document the co-occurrence
of acritarchs, conodonts, and lingulates in Estonian Upper Cambrian
sections and to discuss the relationships of their biounits. A tentative
correlation of acritarch, conodont, and lingulate biounits with Scan-
dinavian trilobite zones is presented.

GEOLOGICAL SETTING

In the present paper the Upper Cambrian is considered in its tradi-
tional extent for the East European Platform, i.e. from the base of the
Agnostus pisiformis Zone to the top of the Acerocare Zone. As trilobites
are lacking in Estonia and Cordylodus proavus is documented in the
Nezrsnes section, Norway, together with trilobites of the Acerocare Zone
(Bruton et al., 1988), we have included also the C. proavus Zone level
into our discussion.
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Fig. 1. The distribution, thickness, and facies of the Upper Cambrian in the north-
western part of the East European Platform.

1 — thickness of the corresponding deposits (up to the base of the Cordylodus suc-
cession); the question mark shows an undetermined Cambrian or Ordovician age of
deposits; 2 — recent erosional boundary of the Upper Cambrian; 3 — isopachytes;
4 — boundary of a facies belt.

The Upper Cambrian rocks, which have been preserved from post-
Cambrian erosion, are widely distributed in the north-western part of
the East European Platform ranging as a sublatitudinal zone from the
Oslo graben to the Moscow syneclise (Fig. 1). They are exposed along
the Baltic—Ladoga clint area and in the river valleys intersecting it,
occurring in the form of isolated patches also in the Oslo graben, South
and Central Sweden, and are often allochthonously lying near the north-
western margin of the Platform. In the rest of the territory, the Upper
Cambrian rocks are lying at a depth from a few metres (e.g. northern
Estonia and southern Scandinavia) to two thousand metres (central part
of the Moscow syneclise).

From the west to the east, the following lateral lithofacies sequences
can be observed. In the west, approximately up to the Prabuty—Oland—
Nérke line, alum shales are prevailing. Eastwards, there occurs a facies
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of sand- and siltstones, with rare thin interlayers of so-called Dictyonema
shale, clay and sandstones with lenses of lingulate brachiopod valves
and debris. East of the Ladoga—Porhov line, the Upper Cambrian is
represented by siltstones and clays, more rarely by sandstones, while
organic-rich rocks are absent (Fig. 1).

The sections of these three areas, tentatively distinguished as west-
ern, transitional, and eastern facies belts, differ not only in lithology
and thickness, but also in stratigraphic completeness (see Mens et al.,
1990) and paleontological evidences.

The Upper Cambrian biostratigraphy of the western facies belt is
mainly based on trilobites and their zonation serves as a standard for
platform correlation and a basis for interregional correlation (Wester-
gard, 1922). From these sections of the transitional belts no trilobites
have been found whereas the sections of the eastern facies belt have
yielded only a few specimens. In the transitional belts the Upper Cam-
brian biostratigraphy is based on the other groups occurring in abun-
dance, namely, acritarchs, conodonts, and lingulate brachiopods.

The Upper Cambrian sequence of Estonia is exposed in numerous
outcrops and boring cores (Fig. 2). This has allowed of detailed inves-
tigation of the corresponding deposits.

VALKLA TURJEKELDER

K S v
ULGASAE;)}i ‘\;'TSL;SLA\"S«KA A
: °M-T7 : : é <
MAEKALDA M¥emrp oM-g5 eeP-2I03 /
AR b-2162 |
M3 M-39

Py
KIDASTE..L< e
K18, o AIAMAA

Q3

Fig. 2. Location of the main outcrops (triangles) and borings (solid circles) mentioned
in the text.

In Estonia the strata considered as the Upper Cambrian are silici-
clastic, dominated by silt- and sandstones less than 20 m in thickness
(Fig. 1). Argillaceous rocks are limited, forming greenish-grey clayey
interlayers within light-coloured coarse-grained deposits while in the
uppermost part of the section they are often represented by their kerogen-
bearing variety, the Dictyonema shales.

The Upper Cambrian succession is very condensed and interrupted
by several minor as well as major hiatuses. The presence of gaps is
supported by petrographic evidences and by the absence of one or some
biounits in the section.

The Upper Cambrian lies mainly on Lower Cambrian silt- and sand-
stones and only locally on Middle Cambrian rocks. It is overlain by
Tremadocian siliciclastics, in places by younger Ordovician limestones.

According to the stratigraphic subdivision, the Upper Cambrian
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includes the Petseri, Ulgase, and Tsitre formations and a part of the
Kallavere Formation. The Petseri Formation, known only in the sub-
surface, is distributed in south-eastern Estonia (see BouakoBa et al,
1981). The other three formations occur more widely in northern Estonia
(Kaljo et al., 1986; Mens et al., 1990; etc.).

Acritarchs have been studied from the Tonismégi, Méaekalda, Suhkru-
mégi, Ulgase, Valkla, Turjekelder, Vihula, and Saka outcrops and from
the boring cores M-9, M-36, M-46, M-56, M-72, M-77, P-2162, Hino,
Mehikoorma, Petseri, and Polva (Fig. 2).

The taxonomic diversity and stratigraphic as well as relatively wide
lateral distribution of acritarchs have enabled to establish the guide
assemblages within the Upper Cambrian succession of the East European
Platform including six acritarch assemblages (BK 1, BK 2, BK 3,
BK 4A, BK 4B, BK 5) by Volkova (BoakoBa, 1990). Three similar
assemblages (BK 3, BK 4B, BK 5) have been established in the Estonian
Upper Cambrian while the assemblage BK 2 can be divided into two
independent parts with key species ?Dasydiacrodium setuensis and
Leiofusa stoumonensis for the lower and Impluviculus multiangularis—
?Veryhachium dumontii for the upper one. The assemblages BK 1 and
BK 4A, corresponding respectively to the A. pisiformis Zone and to the
lower part of the Peltura Superzone, have not been determined in Es-
tonia. Thus, acritarchs provide a valuable tool for the biostratigraphic
subdivision of the Estonian Upper Cambrian and for correlating it with
that of the eastern and western facies belts. As acritarchs are more com-
mon and their assemblages more diverse in clayey and argillaceous rocks
occurring as thin interlayers between sand- and siltstones, it is imposs-
ible to draw exact boundaries between acritarch biounits.

The oldest Upper Cambrian assemblage recorded from the rocks of
the Petseri Formation and represented by Cristallinium cambriense (Sla-
vikova), Cymatiogalea dentalea Paalits, C. virgulta Martin, ?Dasydia-
crodium setuensis Paalits, Leiofusa stoumonensis Vanguestaine, Stelli-
feridium aff. certinulum (Deunff) Deunff, Gorka & Rauscher, Timo-
feevia lancarae (Cramer & Diez) Vanguestaine, T. phosphoritica Van-
guestaine, Veryhachium incus Paalits, Vulcanisphaera turbata Martin,
and species of the genera Poikilofusa, Timofeevia, and Micrhystridium
(BonkoBa, 1990; Paalits, 1992b), has not been found anywhere else in
Estonia.

Based on the occurrence of the genera Stelliferidium, Cymatiogalea,
Leiofusa, and Veryhachium, which appeared in the Olenus time (Potter,
1974; Downie, 1984), and the absence of the Impluviculus species, the
deposits yielding this acritarch assemblage are considered as a strati-
graphic equivalent of the lower and/or middle parts of the Olenus Zone.

The next acritarch assemblage is similar to the one described, but
differs in the presence of the representatives of the genus Impluviculus
and in the lack or restricted distribution of typical Middle Cambrian
species (Bosakosa, 1982). In all the studied sections this assemblage
occurs in the Ulgase Formation. As the appearance of the genus Implu-
viculus has been correlated with the uppermost part of the Olenus Zone
(Downie, 1984) and with the lowermost part of the P. spinulosa Zone
(Martin & Dean, 1988), we regard the Ulgase Formation tentatively as
a stratigraphic equivalent of the uppermost Olenus and the lowermost
Parabolina zones (Table).

The third Upper Cambrian assemblage, containing Trunculumarinum
revinium (Vang.) Loeblich et Tappan, Dasydiacrodium caudatum Van-
guestaine, D. obsenum Martin, Leiofusa stoumonensis Vanguestaine,
Veryhachium dumontii Vanguestaine, Cymatiogalea wironia Paalits, C.
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dentalea Paalits, C. aff. virgulta Martin, C. sp. sp., Goniosphaeridium
aff. tuberatum (Downie) Wolf, G. aff. dentatum (Timofeev) Rauscher,
G. sp. sp., Stelliferidium cortinulum (Deunff) Deunfi, Gorka & Rauscher,
S. aff. pseudoornatum Pittau, Timofeevia phosphoritica Vanguestaine,
T. estonica Volkova, Vulcanisphaera turbata Martin, V. sp., Actinodissus
sp., Cristallinium sp., corresponds to the microflora Ay, ie. T. revinium—
D. caudatum assemblage sensu Martin & Dean (1988) and to assemblage
BK-3 sensu Volkova (Boakosa, 1990). In northern Estonia, this assem-
blage occurs in the lowermost part of the Tsitre Formation found only
in boring cores M-9, depth 134.5—140.6 m; M-46, depth 38.7—40.5 m;
M-72, depth 112.8—119.6 m (Paalits, 1992a.; Boakosa, 1990). The
tentative correlation of this assemblage with the trilobite zones is based
on Trunculumarinum revinium and Dasydiacrodium caudatum known as
the species with a limited stratigraphic range from the uppermost P. spi-
nulosa Zone through the whole Leptoplastus Zone (Table).

The next acritarch assemblage, showing high taxonomic diversity
and variation in different sections, contains a significant amount of
diacroids and maybe endemic forms. On the East European Platiorm
this assemblage was first described from the upper part of the Ladoga
Formation, St. Petersburg area (BosakoBa & Tony6, 1985), and is referred
to as BK-4b (Boakoma, 1990). It is characterized by the prevalence of
Acanthodiacrodium timofeevii Volkova et Golub, Ladogiella rotundiformis
Volkova et Golub, Calyziella izhoriensis Volkova et Golub, [zhoria
angulata Volkova et Golub, Nellia longiscula Volkova et Golub, Schizo-
diacrodium fibrosum Volkova et Golub, Dasydiacrodium palmatilobum
Timofeev, Elenia armillata (Vand.) Volkova, in some samples by Ooidium
timofeevii Loeblich and O. rossicum Timofeev. In Estonia this acritarch
assemblage is found from the upper part of the Tsitre Formation of the
Valkla, Turjekelder, and Saka outcrops and from the boring cores
P-2162, depth 115.4—115.6 m, and M-56, depth 138.6—147.4 m, together
with the conodonts of the Proconodontus Subzone. These acritarchs
have also been found in the Cordylodus andresi Zone of the Vihula
section (Boakosa, 1990). A relatively similar assemblage together with
the trilobites of the Peltura scarabaeoides Zone has been determined
from the Degerhamn section of southern Oland (di Milia et al., 1989).

The youngest Upper Cambrian acritarch assemblage which, as the
above one, contains a large number of diacroids (Bosxosa, 1989, 1990),
can be distinguished by the appearance of Acanthodiacrodium angustum
(Downie) Combaz and Dicrodiacrodium ramusculosum (Combaz) Vol-
kova. It is found together with conodonts of the C. proavus Zone from
the lower part of the Kallavere Formation of the Tonismégi, Mdekalda,
Suhkrumégi, and Vihula outcrops and from the boring core M-9, depth
131 m !

Conodonts have been studied from a number of outcrops and boring
cores embracing the Cambrian—Ordovician boundary beds. Late Cam-
brian conodonts have been found in the Méekalda, Suhkrumagi, Ulgase,
Valkla, Turjekelder, Vihula, Toolse, and Saka outcrops and from the
Kidaste and M-9 boreholes (Fig. 2). The number of specimens is small,
representing mostly the genera Phakelodus, Furnishina, Prooneotodus,
and Westergaardodina. Eoconodonts (Proconodontus, Eoconodontus, and
Cordylodus) have been found only in the uppermost Upper Cambrian.
Here we accept the conodont zonation proposed by Viira and Serge-
yeva for the correlation of the Cambrian—Ordovician boundary beds
along the Baltic—Ladoga clint area (see BopoBko & Cepreesa, 1985;
Kaljo et al, 1986). According to this zonation, the Upper Cam-
brian sequence is subdivided as follows, starting from below: the
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Westergaardodina Zone with W. bicuspidata, W. moessenbergensis, and
Proconodontus subzones, and the Cordylodus andresi and C. proavus
zones.

The Westergaardodina bicuspidata Subzone is distinguished by the
species Phakelodus tenuis (Miiller), Furnishina furnishi Miiller, F. alata
Szaniawski, and Prooneotodus terashimai (Nogami). The zonal species
W. bicuspidata is very rare. The conodont assemblage of the W. bicuspi-
data Subzone has been found from the Ulgase Formation of the Mée-
kalda, Suhkrumégi, Ulgase, Jdgala, Valkla, and Turjekelder outcrops
and boring core M-9 (Boposko & Cepreesa, 1985; Xefincaay et al., 1987;
Kaljo et al., 1986; Mens et al., 1989). As provisionally correlated with the
trilobite zonation, the W. bicuspidata Zone would correspond to the
Agnostus pisiformis, Olenus, and the lowermost Parabolina spinulosa
zones (bopoBko & Cepreesa, 1985).

The Westergaardodina moessenbergensis Subzone has not yet been
established in Estonia (Kaljo et al., 1986).

The Proconodontus Subzone is distinguished by the occurrence of
Proconodontus primitivus (Miiller), Prooneotodus cf. gallatini (Miiller),
and Problematoconites perforata Miiller appearing in the eastern
sections of the Leningrad Region already in the Westergaardodina moes-
senbergensis Subzone. This conodont assemblage has been found from
the Tsitre and lowermost Kallavere formations of the Ulgase, Turje-
kelder, and Saka sections. The thickness of the rocks corresponding to
this zone is up to 2 m (Kaljo et al., 1986; Xeiincany et al.,1987). Proceed-
ing from the co-occurrence of the above-mentioned conodonts with such
acritarchs as Elenia armillata, Dacydiacrodium palmatilobum, and
Qoidium rossicum (Fig. 3), the Proconodontus Subzone is tentatively
correlated with the Peltura scarabaeoides Zone.

The Cordylodus andresi Zone represents the beginning of the Cordy-
lodus succession in many sections along the Baltic—Ladoga clint (Kaljo
et al.,,1986; Viira et al., 1987). The conodont assemblage of this zone is
established in the lower, up to 2 m thick part of the Kallavere Formation
of the Ulgase, Valkla, Turjekelder, Toolse, and Vihula outcrops and Kidaste
borehole on Hiiumaa Island. Besides the zonal species, the assemblage
of the C. andresi Zone contains Eoconodontus notchpeakensis (Miller),
Cordylodus viruanus Viira et Sergeyeva, and the long-ranging species
of an earlier appearance Phakelodus tenuis, Furnishina furnishi, Wester-
gaardodina bicuspidata, Prooneotodus cf. gallatini, and Muellerodus sp.
Outside the transitional facies belt, C. andresi has been found from the
Westergardia Subzone of the Acerocare Zone on the island of Oland
(Andres, 1981) and together with Parabolina heres heres from the Zhar-
novez Region of northern Poland (Lendzion, pers. comm.).

The Cordylodus proavus Zone is established in numerous studied
sections, mostly from the lower part of the Kallavere Formation. In
addition to the index species Eoconodontus notchpeakensis, Cordylodus
andresi, and long-ranging paraconodonts occur.

Recent studies of the Cambrian—Ordovician boundary interval in
the Nersnes section, Norway, have shown that the first Cordylodus
proavus appeared already on the level of the Acerocare ecorne Subzone,
i.e. in the uppermost subzone of the Acerocare Zone (Bruton et al., 1988).
Taking this into account, deposits of the C. proavus Zone and its sup-

Fig. 3. Co-occurrence of the key species of acritarchs, conodonts, and lingulates in
selected Upper Cambrian sections of Estonia.

Indexes of stratigraphic units: O;—€3kl — Kallavere Formation, €3ts — Tsitre

Formation, €siil — Ulgase Formation. Double dashed line marks absence of one or

some biounits.
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posed stratigraphic equivalents are included within the Upper Cam-
brian (Table).

Lingulate brachiopods are represented in the Upper Cambrian of Estonia
by lingulids and acrotretids. Their stratigraphic distribution has been
studied in a number of sections including Tonismagi, Méekalda, Suhkru-
maigi, Ulgase, Valkla, Turjekelder, Vihula, and Saka outcrops and the
Kidaste, Aiamaa, M-9, M-72, M-77, P-2162 boring cores, where acritarchs
or conodonts have often been studied (Fig. 2).

Following the brachiopod zonation suggested by Popov and Kha-
zanovitch (ITomoB et al, 1989) and adopted by Puura & Holmer
(1993), the following four brachiopod zones can be distinguished, start-
ing from below: the Ungula inornata Zone, the Ungula convexa Zone,
the Ungula ingrica Zone, and the Obolus apollinis Zone. The first three
zones belong to the Upper Cambrian, while the last one can belong
partly to the Ordovician, depending on the position of the lower boundary
of the Ordovician System.

The Ungula inornata Zone yields, besides the zonal species, Oepikites
fragilis Popov & Khazanovitch, Ceratreta tanneri (Metzger), and Angu-
lotreta postapicalis Palmer. The lingulata assemblage of the Ungula
inornata Zone has been found from the Ulgase Formation in the Tonis-
magi, Mdekalda, Suhkrumégi, Iru, Ulgase, Valkla, and Turjekelder out-
crops and M-9 and M-77 boring cores.

The Ungula convexa Zone yielding besides the zonal species Oepikites
triqguetrus Popov & Khazanovitch and Keyserlingia reversa (de Verneuil)
was distinguished by Popov and Khazanovitch (Ilonos et al., 1989) only
from the Leningrad Region and correlated with the lowermost Upper
Ladoga Subformation. Recently, Ungula convexa has been found in the
Tsitre Formation of Estonia from the Saka section and boring cores
P-2162, depth 114—115.36 m; P-2163, depth 108.8—111.3 m; and M-72,
depth 115—116 m, in the last case together with Schmidtites celatus.
Only Oepikites triquetrus has been determined from boring cores M-39,
depth 165.2—168.7 m; M-77, depth 29.2 m.

The distributional data from boring core M-72 (Fig. 3) are interest-
ing because U. ingrica and S. celatus have been met together with an
acritarch assemblage yielding Trunculumarinium revinium (Paalits,
1992a), which has a relatively narrow time span (Martin & Dean, 1988).
On the ground of these data the lower boundary of the U. convexa Zone
is lowered (Table) in comparison with the primary one (ITonos et al,
1989).

The Ungula ingrica Zone yielding U. ingrica (Eichwald), Schmidtites
celatus (Volborth), Keyserlingia buchii (de Verneuil), and Oepikites
obtusus (Mickwitz) corresponds to the uppermost part of the Tsitre
Formation and the lowermost part of the Kallavere Formation of the
Tonismégi, Miekalda, Suhkrumigi, Iru, Ulgase, Valkla, Turjekelder,
Vihula, Aseri, and Saka outcrops and boring core M-77, depth 24.2—34.3
m. Its stratigraphic range is relatively clearly defined by conodont and
acritarch co-occurrences.

The Obolus apollinis Zone with the lower boundary coinciding with
that of the Cordylodus proavus conodont Zone in the Leningrad Region,
yields the species Obolus apollinis (Eichwald) and Helmersenia lado-
gensis (Jeremejew). These species are widely distributed in the Tosno
Formation of the Leningrad Region, but rather rare in Estonia, being
known from the boring cores of Kidaste, K-11, and K-19 on Hiiumaa
Island and P-1555 and P-2162 of the Rakvere phosphate deposits area.
Helmersenia ladogensis has been found from K-11 core on Hiiumaa
Island and reported from the Vihula section (ITonoB & XasanoBud,
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1989). Very often the finds of O. apollinis and/or H. ladogensis are
related to the occurrences of Cordylodus proavus and Acanthodiacrodium

angustum.

DISCUSSION AND CONCLUSIONS

The studied three groups of fossils—acritarchs, conodonts, and
lingulate brachiopods—complement one another in respect of biostrati-
graphic correlation. Therefore, the documentation of their co-occurrences
in a series of Estonian Upper Cambrian sections (Fig. 3) gives useful
information both for short- and long-distance biostratigraphic cor-
relation.

The oldest Upper Cambrian lithostratigraphic unit of Estonia, the
Petseri Formation, is at present characterized only by acritarchs includ-
ing Leiofusa stoumonensis Vanguestaine and ?Dasydiacrodium setuen-
sis Paalits (Table), which show early late Cambrian age.

The next lithostratigraphic unit, the Ulgase Formation, contains re-
presentatives of all the groups studied. Of the highest correlative value
are Impluviculus multiangularis, Westergaardina bicuspidata, and Un-
gula inornata, indicating the deposition of the corresponding sediments
during the first half of the late Cambrian.

The lower part of the Tsitre Formation is characterized by an as-
sociation of lingulates and acritarchs, the acritarch Trunculumarinum
revinium having a short stratigraphic range. Conodonts have not been
found as yet from this part of the sequence, which is revealed only in a
few boring cores. The upper part of the Tsitre Formation, however,
yields acritarchs, conodonts, and lingulates, including also conodonts
of the Proconodontus Subzone (Fig. 3, Turjekelder Section).

The upper stratigraphic boundary of the acritarch assemblage contain-
ing Dasydiacrodium palmatilobum, Ishoria angulata, etc. coincides with
that of the Cordylodus andresi Zone.

The most debatable is the position of the boundary between the
Ungula ingrica and Obolus apollinis zones in relation to the lower
boundary of the Cordylodus proavus Zone. The acritarch assemblage
with Acanthodiacrodium angustum appears at the base of the Cordylodus
proavus Zone. In northern Estonian sequences C. proavus and A. an-
gustum co-occur with Ungula ingrica. O. apollinis, which is distributed
in a sublatitudinal belt extending from the Leningrad Region to the
Rakvere phosphate deposit area and Hiiumaa Island, is always known
to appear above the base of the C. proavus Zone. Defining the boundary
between U. ingrica and O. apollinis zones by the first appearance of
O. apollinis, we leave the question of its detailed correlation with the
lower boundary of the C. proavus Zone open. Our provisional correlation
provided in the Table shows the lower boundary of the O. apollinis Zone
slightly below the top of the Acerocare Zone.

The tentative correlation of the Estonian Upper Cambrian biounits
with Scandinavian trilobite zones is mostly based on acritarch cor-
relation and only within the Acerocare Zone on conodonts. However,
the direct correlation is possible only partly because of the lack of data
on the distribution of acritarchs of the Agnostus pisiformis, Leptoplastus,
dP.rotopeltura praecursor, Peltura minor, and Acerocare zones in Scan-

inavia.

In all probability, stratigraphic analogues of the Olenus, Parabolina
spinulosa, and Peltura scarabaeoides zones can be distinguished in
Estonia. The Cordylodus andresi and C. proavus zones, respectively,
cZorrespond to the Westergardia and A. ecorne subzones of the Acerocare

one.
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The sandy lower part of the Petseri Formation has not yielded fos-
sils. As the overlying clays in the middle part of this formation contain
acritarchs of the Olenus Zone, the correlation of those barren sandstones
with the Agnostus pisiformis Zone has been suggested (Mens et al,
1990).

The acritarch assemblage with Trunculumarinum revinium and Dasy-
diacrodium caudatum from the lower part of the Tsitre Formation, in
addition to the upper part of the P. spinulosa Zone, is tentatively cor-
related with the Leptoplastus Zone.
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ULEMKAMBRIUMi BIOSTRATIGRAAFIA EESTIS
Kaisa MENS, Viive VIIRA, Ivo PAALITS, Ivar PUURA

Ulemkambriumi 1dbildigete kivimilise koostise ja ehituse jargi kuu-
lub' Eesti fatsiaalsesse iileminekuvoondisse.

Ulemkambriumi  biostratigraafiliseks liigestamiseks analiiiisiti akri-
tarhide, konodontide ja lingulaatide levikut mitmetes paljandites ning
puursiidamikes. Saadud andmete pohjal on esitatud Eesti iilemkamb-
riumi biotsonaalne liigestus, bioiiksuste omavahelised suhted, samuti ka
korrelatsioon trilobiitide tsoonidega.

BUOCTPATUTPA®USA BEPXHEIrG KEMBPUSI 3CTOHUMU
Kaiica MEHC, Buiise BUVIPA, HMso TMAAJIMTC, HMeap IIYYPA

Ha ocHoBe aHa/M3a BepTHKAJIbHOTO pacrpeje/ieHdst aKpUTapX, KOHOMLOH-
TOB M JIMHLYJIaT BbIJeJeHbl coofllecTBa 3THX (OCCHAME M IO HUM pac-
yJleHeH pas3pe3 BepxHero KeMmOpus OIcToHUHM Ha- OHOCTpaTUrpadUuecKHe
noapasaenenus. [lo pesynbratam cpaBHeHHS POAOBOTO U BHAOBOTO COCTa-
BOB 3THX COOOIIECTB C COOTBETCTBYIOIIMMH MaTepHaJaMH H3 pa3pesos,
O0XapaKTepPU30BaHHBIX TPHJIOOUTAMH, BbIAe/eHHble OHocTpaTUrpaduyeckue
NoJApas/e/ieHusi CONOCTABJEHbl C TPHUJAOOHTOBOHW 30HAJBLHOM MKaJOH MJaaT-
¢opmbr (trabsauna).
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