YIOK 565.33:561.733(474+486.92)

ON OSTRACODE ZONATION OF THE EAST BALTIC UPPER SILURIAN

L. Sarv

Ostracodes are of great significance in the classification and correlation of the
East Baltic Upper Silurian. Here special attention has been paid to the index-species
which serve as a basis for the establishment of the ostracode zonation. The data for
the present paper come from the borings of Stoni§kiai, Virbalis, Kunkoiai, Ezere,
Ventspils (pers. comm. by L. Gailite), Piltene-1, -31 and -32, Kolka-4 and -54, Ohesaa-
re and Kaugatuma (see Fig. presenting more important ones of them).

For the first time ostracode zones of the Upper Silurian of the East Baltic were
proposed by L. Gailite (Tanmnure, 1964, 1965; IansuTe M Op., 1967) using the sections of
West Latvia. The distinguished subdivisions were defined more precisely in her later
works (Tapnute, 1978; ramnuTe u YnbcT, 1974). D. Kaljo (1978) supplemented the zonation
mainly on the basis of the Estonian data. The most important ostracode zones of the East
Baltic Upper Silurian and their approximate analogous units on Gotland are given in the
Table.

Analvsing ostracode zonation of the East Baltic Upper Silurian we used also data
obtained by A. Martinsson (1967) on ostracode successions in the Silurian of Sweden,
and by E. Tomczykowa, E. Witwicka (1972) and B. Zbikowska (1973) on the Upper Silurian
ostracode zones of North Poland.

Craspedobolbina lietuvensis Zone

The first Upper Silurian ostracode zone with C(Craspedobolbina lietuvensis has been
determined in West Latvia and Lithuania in the Kolka=-4, Virbalis and Kunkoiai and less
distinctly in the Ventspils boring (see Tamnure, Ynbct, 1974; CapB, 1977). With this
zonal species associate Craspedobolbina percurrens, Beyrichia snoderniana, Paraparchi-
tes gregarius, Silenis ex. gr. subtriangulatus. Stratigraphical position of the zone is
still indistinct. L. Gailite compares it with the Neodiversograptus nilssoni? and Lobo-
graptus scanicus Zones, evidently increasing its extent. According to D. Kaljo (1978)
the C. lZetuveneis Zone corresponds to the uppermost Wenlockian and only to a part of
the N. nilesoni Zone. Such a conclusion is more acceptable as it is confirmed by the
distribution of Beyrichia snoderniana on Gotland, in the Halla and Mulde Beds (= upper-
most Wenlock) and the lowermost Hemse Beds (Martinsson, 1962, 1967).

Evidently the topmost part of C. lZetuvensis range overlap with the interval of
the distribution of Amphitoxotis curvata. In the East Baltic the latter species occurs
only in sections of the Kunkoiai and Virbalis borings. In Gotland A. curvata occurs in
the lower part of the Hemse Beds, containing numerous graptolites (Neodiversograptus
nilssont, Saetograptus chimaera, etc.; Martinsson, 1967). It enables to correlate the
interval with A. curvata in the East Baltic approximately with the topmost beds of the
N. nilgsoni and part of Lobograptus scanicus Zones.
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Craspedobolbina ezerensis Zone

The following zonal species C(raspedobolbina ezerensis occurs in sections of Vir-
balis, Ezere, Ventspils and Kolka-4 together with Microcheilinella lacrima, Primitiopsis
ezerensis, Pseudorayella acuta, Hammariella pulchrivelata. It is of comparatively re-
stricted vertical distribution but almost all accompanying species existed during a
fairly long time. Only Hammariella pulchrivelata occupies in a number of sections a
short interval but on different levels. For instance, in the Ezere boring it is found
below the C. ezerensis Zone, in the Virbalis boring - together with C. ezerensis, Hem-
giella anterovelata and Neobeyrichia ctenophora - N. lauensis, in the Ohesaare boring
and on Gotland together with Neobeyrichia nutans. How far H. pulechrivelata occurs to-
gether with two zonal species (C. ezerensig, N. ctenophora) obviously of different ages
it would be better not to use it as an index-species.

Craspedobolbina ezerengis does not occur anywhere together with Amphitoxotis cur-
vata, however, their being of almost the sanie age is not excluded either. In the Kolka-4
boring C. ezerensis appears immediately after (. lZetuvensis. In the Virbalis boring
there is a noticeable interval between them, but the range of C. ezerensgis is evidently
restricted there. 4. curvata has been also found in the Virbalis boring, however, only
one specimen and in the topmost beds of the interval of distribution of C. lZetuvensis.

The above Early Ludlow 2zonal species are known only from the sections of West
Latvia and Lithuania. According to D. Kaljo and E. Jlirgenson (Kanwo u lOpreHcoH, 1977)
this is the avea of the transitional (=slope) facies belt of marls and clays with lime-
stone nodules, being formed in rather offshore conditions. The above-mentioned zonal
and some accompanying species were, evidently, tied to this facies belt and only rather
rare occur in other ones. Therefore, they are not found from more northern sections of
the East Baltic (Piltene-1, Kolka-54, Ohesaare, Kaugatuma).

Neobeyrichia ctenophora - N. lauensis Zone

The zone Neobeyrichia ctenophora - Neobeyrichia lauensis follows immediately above
the zone (. ezerensis in the Central and South East Baltic. It embraces a fairly small
interval (up to 20 m) in the Piltene and Ezere borings and is seldom found in the Vir-
balis and Ventspils borings. 1In the latter together with N. ctenophora L. Gailite has
identified Neobeyrichia scissa. They are accompanied by Hemsiella hemsiensis, Hamma-
riella pulechrivelata, Microcheilinella lacrima, Primitiopsis ezerensis but in the Vir-
balis and Kunkoiai borings also by Hoburgiella tenerrima.

On Gotland N. lauensis and N. scissa mark the upper part of the Hemse Beds (Mar-
tinsson, 1967). N. ctenophora is there of wider vertical distribution occurring also in
the overlying Eke, Hamra and Sundre Beds. In the Virbalis and Kunkoiai borings together
with Neobeyrichia ctenophora and N. lauensis there are found Hoburgiella tenerrima and
Scaldianella personata, rather wide-spread species in the overlying beds.

Neobeyrichia lauensis does not occur in sections of the Saaremaa Island. A prob-
able find of N. ctenophora has been made from Kdrkkfila outcrop (Paadla Stage, Uduvere
Beds) .

Neobeyrichia nutans Zone

The zone contains a rich association of ostracodes with species characteristic of
the Hemse Beds: Hemsiella hemsiensis, Beyrichia eteliana, B. grogarniana, Calcaribey-
richia simplicior, Neobeyrichiua nutans, and numerous species of wider vertical distri-
bution (Capm, 1971) occurring in the upper part of the Paadla Stage in the Ohesaare
boring (Uduvere Beds).
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A. Martinsson (1967) treated Neobeyrichia nutans together with Hammariella pulchri-
velata as an index-species for the middle part of Hemse Beds. 1In the Southern East
Baltic this species occurs in the Kunkoiai boring in a short interval above the zone
Amphitoxotis curvata, but below the occurrences of WNeobeyrichia cf. ctenophora which
approximately corresponds to the level of distribution of Neobeyriéhia nutans on Got-
land. In the Ohesaare boring the interval of the distribution of this species is wider
and embraces the whole middle and upper parts of the Paadla Formation. However, V. nu-
tans 1is lacking in the wupper part of the Pag&giai Formation of central and Southern
East Baltic (TamnuTe u VYancT, 1974) and cannot serve as a zonal species there. It may
serve as a zonal species only for sections of the Saaremaa Island where it together with
Hemsiella hemsiensis, Moorea bisculata and other species characterizes the middle and
upper parts of the Paadla Stage.

Absence of N. ctenophora and N. lauensis 1in sections of the Saaremaa Island and
scarcity of ~N. nutans in sections of the Central and Southern East Baltic can be ex-
plained by facies zonality of the basin - first two species are distributed in offshore,
the latter more often in nearshore facies.

Undulirete balticum and Plicibeyrichia numerosa Zones

L. Gailite (Tarmmute um VYnbct, 1974) has distinguished both WNeobeyrichia nutans and
Hoburgiella anterovelata as of the same age zonal species. The latter is evidently con-
specific with Hoburgiella tenerrima identified from the Eke, Hamra and Sundre Beds on
Gotland. H. anterovelata (=tenerrimal) 1is known in the sections Piltene-1 and Ezere,
rarely also from the Virbalis and Kunkoiai sections. Frequently it occurs together with
considerably wide-spread Undulirete balticum, which has also been proposed as zonal
species (Kaljo, 1978). In the Northern East Baltic the U. baltZcum Zone is replaced
by Plicibeyrichia numerosa Zone.

Age relations between species Neobeyrichia ctenophora and N. lcuensis, N. nutans,
Hoburgiella tenerrima and Undulirete balticum are as follows. In the section of the
Piltene-1 H. tenerrima appears somewhat earlier than U. balticum but not .before the
disappearance of N. lauensis and N. ctenophora. In the Virbalis boring H#. tenerrima
occurs in the same sample together with the last specimens of N. lauensis and N. cteno-
phora, whereas U. balticum 1is found somewhat higher in the section. In the Ezere boring
H. tenerrima is met in a short interval together with the last specimens of U. baltZcum.
Neobeyrichia nutans is older than N. lauensis and N. ctenophora but the upper part of
its distribution coincides with the range of the latter.

Hemsiella margaritae - Neobeyrichia alia Zone

L. Gailite (Tamnure u YnbcT, 1974) determined Hemsiella margaritae and Neobeyrichia
alia as zonal species within the Minija Formation of the Central and South East Baltic.
However, H. margaritae has rather noticeable intraspecific variation and it is doubt-
less closely related to H. loensgis and H. maccoyiana. Thus the scope of H. margaritae
is treated differently by different researchers. Vertical distribution of this species
is wide. It has been determined in many sections already in the topmost beds of the
Pagégiai Formation (StoniSkiai, Kolka-54, Ventspils) but in the majority of cases in
the..lower half of the Minija Formation. In the Northern East Baltic it occurs in the
Kuressaare Stage and in the 1lower half of the Xigu Beds of the Kaugatuma Stage (laps,
1968, 1971).

Neobeyrichia alia is of the same age as H. margaritae and of analogous vertical
distribution: the uppermost beds of the Pagégiai and the lowermost beds of the Minija

Formations in the sections of the StoniSkiai and Ventspils borings but in the Vifbalis,
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Ezere, Piltene-1 and -31, Kolka-4 sections it occurs only in the Minija Formation. An
exception is the Piltene-1 boring where N. alZa has evidently been identified in one
sample from the lowermost beds of the Jira Formatiu. (Fagnure m ap., 1967).

In sections of the Virbalis, Ezere and Piltene-1 Hemsiella margaritae - Neobey-
richia alia appear immediately after the zonal species Undulirete balticum but in the
Kolka-4 boring (ratnute u YnaecT, 1974) N. alia occurs tocether with U. balticum whereas
H. margaritae appears somewhat later. The above serves as an evidence of inconstancy of
the lower boundarv of the zone H. margaritae - N. alia.

Frostiella groenvalliana Zone

Species characterizing the former zone occur together with Frostiella groenvallia-
na which,besides the sections of the North East Baltic (Ohesaare and Kaugatuma borings),
is rarely found also in the sections of the Stonifkiai, Ezere and Ventspils borings but
in the section of the Piltene-1 boring L. Gailite determined a similar species Fros-
tiella lebiensis. Distinction of F. groenvall<ana in the role of a zonal species (Kaljo,
1978) for the lower part of the Kaugatuma Formation and its analogs (the Minija Forma-
tion) is justified as this species, despite its scarcity in the East Baltic, is known
from the Upper Silurian of Southern Sweden, England and Canada. In the East Baltic to-
gether with it for the first time appear such wide-known species as WNeobeyrichia bu-

chiana, Macrypsilon salterianum, Hemsiella maccoyiana.

Nodibeyrichia tuberculata Zone

The following Nodibeyrichia tuberculata Zone is more constant in the whole East
Baltic. On the Saaremaa Tsland this species characterizes the L3o Beds of the Kaugatuma
Formation, in North-West Latvia it is distributed in masses in the lower part of the
Jira Formation which therefore are considered synchronous with the Ldo Beds. The zone
is established in the Piltene-1 and -32, Kolka-4 and -54, Ventspils borings and also in
some sections of the Southern East Baltic (Stonifkiai boring; Caps, 1967).

Nodibeyrichia jurassica Zone

The top of the East Baltic Silurian is considered by L. Gailite (Tattnure, 1965)
Nodibeyrichia jurassica Zone. In the Piltene-1 boring the zone occupies the upper part
of the Jira Formation with the thickness of 43 m. Approximately of the same extent is
this zone in the Piltene-32, Kolka-4 and -54, Ventspils borings. The Nodibeyrichia ju-
rassica Zone in North-West Latvia and on the Saaremaa Island corresponds to the Ohe-
saare Stage. The distribution of zonal association besides index-species (Dizygopleura
opportuna, Juviella piltenensis, Kloedenia leptosoma and some others) permits to assume
that in the Ohesaare stratotype section the beds of Nodibeyrichia jurassica age, despite
their relatively small thickness (6 m), contain the whole complex of characteristic
ostracode species.

The above shows that.differences in the distribution of 2zonal ostracode species in
various areas of the Late Silurian Baltic basin existed in the Ludlow and, partially,
in the Downton time. Thus the determination of zonal ostracode species for different
areas of the mentioned basin will be expedient. The present paper gives such species
separately for the North East Baltic and for the Central and South East Baltic areas
(see Table).
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Table. The ostracode zones in the Upper Silurian of the East Baltic

Ostracode zones Gotland
a | 3| Regional Stratigraphy (ratmure, 1965-1978: Kaljo,1978;emend.) | (Martinsson, 1967)
3 A
O |u
N1 Stage Graptolite North East Central and South East| Strati-| Ostracode
o g zone Baltic Baltic graphy | succession
Ohesaare Wodibeyriehia | Nodibeyrichia
Jurassica Jurassica
I3 Kloed=Nodzi
wret plicul
o ———— For-
0 -
“ odibeyrichia Nodibeyrichia tion
g tuberculata tuberculata
A| Kaugatuma groenvall-
Frostiella Hemsiell a leb-kies
= broenvalliana margaritae - Minija maccoy-regn
o Neobey- |Forma-
= Monocl. Plietbeyrichia rzg?zg Elon Sundre Juvens-regn
H Kuressaare|ultimus numerosa Undu- Hamra
- c , .
: D = urgsvik | temila
tanerr
] | e T ;; ________________
- e
i I R F——— Neobeyrichia Pig?
Monogr. etenophora - g lau-
4 4 orm. G
balticus oot N. lauenstis sciss
I Weobeyrichia
Paadla |27 =7TTTTT nutans
i Monocl Craspedobolbina e
z E ;:;gg; ezerensis Dubysa Hemse EE?E_fi:fti_
s I3 = D - ornas haidby
2 L.scanticus tion | @00 i oo
N.nilssont  Graspedobolbina | curv-rob
Rootsiklila|M. ludenstsg lietuvensis
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K 3O0HAJIbHOMY PACYJIEHEHH BEPXHEI'O CHJIYPA
NPHEAJITUKH 10 OCTPAKOIOAM

JI. CapB

OCTpakOIOBHE 30OHH BEpXHEro cunypa [pHGanTHKH ycTaHoOBJeHH JI. K. Tamnute (1964, 1965,
1978; Trajtnute u mp., 1967; TainuTe W YabcT, 1974) B paspesax 3ananHor JlaTBuu u JIMTBH.
O6beM 3THX 30H yTouHeH H..Jl. Kanpo/Kaljo, 1978/; HM xe BmOoelleHH HEKOTOpPHE HOBHE 30HH, B
OCHOBHOM, B pa3pe3aX DCTOHHH.

B mAaHHOM CTaThe NpOBeldeHH PEBH3HA BEPXHECHJIYPHHCKHX OCTPAKOMOBHX 3OH M INepeoleHKa
HX CTpaTHrpadHYeCKOM M KODPPEJIALLMOHHON 3HAUMMOCTH Ha OCHOBEe HCCNedoBaHus 12-u GypoBHX
paspe3oB (CcM. puc.). MlokasaHa LEJECOO6PAa3HOCTh BHOEJIEHHA B pasHoOdauHaNbHHX OTJIOKEHHAX
HEKOTOPHX YYaCTKOB pa3pesa MNapaJuUleJIbHHX, 6oJjlee-MeHee OOHOBO3PACTHHX OCTPAKOMOBHX 3O0H.

PaHHeNyUIOBCKHE 30HaNbHHE BHUIOW Craspedobolbina lietuvensis M C. ezerensis HU3BECTHH
TOJILKO H3 pa3pe3oB CpenHeR H IOXxHOR [pHGANTHKH. TaM Xe PACNPOCTPAHANTCA MNO3IOHEyIJIOBCKHE
Neobeyrichia ctenophora - N. lauensis (cm. Ta6a.). JlyosoBCckue OTnOxeHHA CeBepHoR IIpu-
6aJITUKH XapaKTEepU3YKWTCA 3O0HANbBHHM BUIOOM Neobeyrichia nutans. Pa3HHE OCTPaKOLOBHE 30HH
BHIEJIEHH U B paHHEOAYHTOHCKHX OTJIOKEHHAX: B CeBepHolt IIpuGanTuke 30HH Plicibeyrichia nu-
merosa u Frostiella groenvalliano, B CpenHeit M l0OxHOR [IpHGANTHKH - 30HH Undulirete bal-
ticum u Hemsiella margaritae - Neobeyrichia alia. Ilo3nHemayHTOHCKHe OTJIOXeHusa Ilpuban-
THKH COOepXaT TaKHe MMPOKOPACNPOCTPaHEeHHHEe 3O0HaJNbHHE BHIOH, Kak Nodibeyrichia tubercula-

ta u N. jurassica.
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