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Silurian acritarchs of the Llandoverian—-Wenlockian boundary beds are investigated from
the Ledai-179 well sequence in Lithuania. A Llandoverian assemblage has been found in
rocks of the Svengionys Formation at a depth of 790.3 m. and 778.5 m. It represented
by numerous specimens of the species Cymatiosphaera helodarma, Domasia trispinoisa, D.
elongata, Diexallophasis denticulata, Gorgonisphaeridium listeri, Oppilatala insolita, Solispa-
eridium nanum and others. The lowermost Wenlockian acritarch assemblage (depth of
771.0 and 758.2 m — Paprienis Formation) additionally includes Cymbosphaeridium pilar,
Eisenackidium carminae, Visbysphaera pirifera, Deunffia furcata, D. ramusculosa, Multipli-
cisphaeridium corallinum and others. Both the Llandoverian and Wenlockian associations
differ taxonomically. The change of Silurian acritarch taxa in the sequences of Silurian
deposits fixes a stratigraphically important boundary between the Llandoverian and Wen-
lockian Series (and between the Telychian and Sheinwoodian Stages). Most of the inves-
tigated species usually occur in different geological regions, thus allowing a transregional
telecorrelation of the Llandoverian-Wenlockian boundary.
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INTRODUCTION

The aim of this paper is to report the first
results of palynological investigations of the
Llandoverian-Wenlockian transition beds in Lithu-
ania. The object of our investigation was proble-
matic mirofitofossil acritarchs (Group Acritarcha
Evitt, 1963), which are very important for the
biostratigraphic subdivision and correlation, espe-
cially in the case when no characteristic faunal
remains are found. We studied the sequence of
the Ledai-179 boring, which is considered as a
key-section of some local formations.

GEOLOGICAL SETTING, MATERIAL AND
METHODS

Llandoverian—-Wenlockian transition beds were inves-
tigated in a sequence of the Ledai-179 borehole loca-
ted in the central area of Lithuania, in the border
zone of the Baltic Syneclise (Fig. 1). This stratigraphic
interval in the Ledai-179 sequence (Fig. 2) is charac-

terised mostly by carbonate deposits and belongs to
the highest part of the Svenéionys Formation and the
lowermost part of the younger Paprienis Formation.
The Svengionys Formation consists of blue-grey car-
bonatic marls with rare thin beds of mudstones These
rocks contain a rich conodont complex, which is re-
ferrable to the P. amorphognathoides and L. celloni
conodont zones and is correlated with the Telychian
(Uppermost Llandoverian) O. spiralis graptolite zone
(Brazauskas, 1987; PaSkevieius, 1994). The Paprienis
Formation is composed by grey marls with thin inter-
beds of limestones and mudstones and characterised
by conodonts of K. raniliformis Zone and is attributed
to the Sheinwoodian (Lowermost Wenlockian) C. mur-
chisoni bohemicus regional graptolite zone and C. cen-
trifugus Standard graptolite zone (Brazauskas, 1983,
1986; Paskeviéius, 1994 a, b).

Although these carbonate rocks lack palyno-
morphs, rare thin layers contain rich acritarch as-
semblages. Samples were collected and processed from
the core material at a depth of 790.3-758.2 m (32.1
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Fig. 1. Regional location of the Ledai-179 boring
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Fig. 2. Stratigraphic subdivision of the Llandovery—Wen-
lockian transition beds in the Ledai-179 boring (from
PaSkeviéius, 1994 a, p. 80): 1 — gray marl with limestone
interbeds, 2 — blue-gray marl, 3 — location of the samples
investigated

2 pav. Landoverio ir venlokio ribos sluoksnig stratigrafi-
nis suskirstymas (pagal Padkevieig, 1994a, p. 80): 1 — pilki
mergeliai su klinéig tarpsluoksniais, 2 — melsvai pilki mer-
geliai, 3 — idtirtg bandinig padétis pjlvyje

m). Two of them were 1.7 m and 13.5 m below the
Llandoverian—-Wenlockian boundary (776 m) and two
3.8 m. and 18.6 m. above this level (Fig. 2).

These four samples were ground in manual way
and macerated in concentrated fluorine (HF) and
hydrochloric (HCI) acids. Dispersed organic mate-
rial was washed and pressed out in a heavy liquid
(KJ + CdJ) - 2.1 g/ml. All four samples contained
numerous organic remains, which are concentrated
in more than 100 palynological slides.

RESULTS AND CONCLUSIONS

In the course of works rich acritarch assemblages
were established in the Llandoverian-Wenlockian
transition beds of Lithuania in the sequence of Le-
dai-179 borehole. Four samples of core material we-
re studied as a whole from a depth interval of 790.3—-
758.2 m. Two of them were the from upper part of
the Svenéionys Formation attributed to the Telychian
stage of the Llandoverian Series, and the other two
were from the lower part of the Papreniai Forma-
tion attributed to the Sheinwoodian Stage of the
Wenlockian Series. In all cases the acritarch diver-
sity was high, although they were found in variable
abundance. Two different acritarch assemblages we-
re identified (Table).

The first, or older, assemblage was recovered in
the upper part of the Svengionys Formation (depth
790.3 m and 778.5 m). Samples from the depth of
790.3 m (or 11.5 m below the top of the formation)
are more representative. The predominant species
here are:

Diexallophasis granulatispinosum (Downie 1963)
Dorning 1981,

Domasia trispinosa Downie 1960, D. elongata
Downie 1960,

Opillatala insolita (Cramer et Diez 1972) Dor-
ning 1981;

Solisphaeridium nanum (Deflandre 1945) Turner
1984;

Micrhystridium stellatum Deflandre 1942;

Leiosphaeridia baltica (Eisenack 1968)

L. crassa (Naumova 1949) Jankauskas 1989.

Additionally rare specimens of the species are
present:

Ammonidium microcladum (Downie, 1963) Dor-
ning, 1981;

Baltisphaeridium aff. longispinosum (Eisenack
1931) Eisenack 1959

Gorgonisphaeridium listeri (Kirjanov 1978) emend.
here;

Cymatiosphaera pentagonalis Kiryanov 1978, C. su-
brotunda Kirjanov 1978, C. heloderma Cramer et Diez
1972,

Deunffia monospinosa Downie 1960;
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Table. Stratigraphic distribution of acritarchs (%) in the Llandowerian-

Wenlocian transition beds of the sequence Ledai-179

Lentelé. Akritarchg sudéties (procentais) stratigrafinis pasiskirstymas landove-
rio ir venlokio ribos sluoksniuose Ledg-179 grzpinio pjlvyje

Acritarch species

Uppermost
Llandoverian

(Svenéionys Fm.)

Lowermost
Wenlockian
(Paprienis Fm.)

790.3 m 7785 m

7710 m 7582 m

Ammonidium microcladum
Baltisphaeridium aff. longispinosum
Cymatiosphaera heloderma
C. pentagonalis

C. subrotunda

Deunffia monospinosa
ictyotidium eurydictyotum
Diexallophasis denticulata
D. sanbernensis

Domasia amphora

D. elongata

D. trispinosa
Dorsennidium mamillatum
D. rhomboidium

D. undosum
Gorgonisphaeridium listeri
Gorgonisphaeridium sp.
Leiofusa bernesga

L. filifera

Leiosphaeridia baltica

L. crassa
Lophosphaeridium rarum
Micrchystridium breviradiatum
M. stellatum

M. vulgare
Multiplicisphaeridium arbusculiferum
Multiplicisphaeridium sp.
Onondagella ex gr. asymmetrica
Oppilatala insolita
Polygonium sp.
Pterospermella bernardinae
P. latimarginata
Solispaeridium nanum
Tasmanites aff. medius

T. parvulus

Tylotopalla astrifera

T. tappanae

Veryhachium dovniei

V. europaeum

V. mucronatum

V. reductum

V. trispinosum
Visbysphaera meson

V. gotlandica
Cymatiosphaera aff. cubus
Cymbosphaeridium pilar
Deunffia brevispinosa

0.25
0.25
0.25
0.25
0.50
0.25
0.50
4.00
0.75
0.50
11.00
13.00
2.00
0.50
1.00
0.75
0.75
0.50
0.25
3.00
3.25
0.75
0.25
2.50
0.50
0.50
0.25
0.25
6.00
0.50
0.25
0.50
37.50
0.50
0.25
0.25
0.25
0.25
0.25
0.50
0.25
0.25
0.25
0.25

1.0

17.0
11.0
2.0
1.0

2.0
1.0

1.0
4.0

1.0 1.0
1.0 -

2.0 =

3.0 =

- 2.00
11.0 -

- 11.00
14.0 10.50
15.0 =

1.0 -

4.0 2.0
1.0 2.25
- 3.0
1.0 1.0
1.0 0.50
- 1.25
1.0 0.25
- 0.50
7.0 17.50
1.0 0.50
1.0 0.50
13.0 30.0
- 0.50
= 0.25
- 1.50
1.0 -

1.0 0.75
4.0 1.00
= 0.25

Dictyodidiumeurydic-
tyotum (Eisenack 1938)
Eisenack 1955;

Diexallophasis san-
petrensis (Cramer 1964)
Dorning 1981

Domasia amphora
Martin 1969;

Dorsenidium rhom-
boidium (Downie 1959);
D. undosum Wic., Playf.,
Rol., 1999.

Gorgonisphaeridium
sp.;

Leiofusa bernesagae
Cramer 1964, L. filifera
Downie 1959;

Lophosphaweridium
rarum Timofeyev 1959;

Micrhystridium stella-
tum Deflandre 1945, M.
vulgare Stoc., Will., 1962;

Multiplicisphaeri-
dium arbusculiferum
(Downie 1963);

Multisphaeridium
sp.;

Polygonium sp.;

Pterospermella lati-
marginata Kirjanov 1978;

Tasmanites aff. me-
dius (Eisenack 1931) Ei-
senack 1958, T. parvulus
Kirjanov 1978;

Tylotopalla astrifera
Kirjanov 1978, T. tappa-
nae Kirjanov 1978;

Veryhachium trispinoi-
sum (Eisenack 1938)
Deunff1959;V.downiei St.,
Will., 1962; V. reductum
Deunff1959; V. europaeum
St., Will., 1963; V. mucro-
natum St., Will., 1962;

Visbysphaera meson
(Eisenack 1955) Lister
1970,V dilatispinosa (Dow-
nie 1963) Lister 1970.

The majority of the-
se species were found in
the second sample from
the depth of 778.5 m
(Table). Both samples
collected from beds be-
ar numerous conodonts
of the P. amorphognat-
hoides and L. celloni co-
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D. ramusculosa

D. furcata

Domasia intermedia

D. bispinosa

D. limaciforme
Dictyotidium arctum
Eisenackidium carminae
Estiastra barbata

Leofusa cylindrica
Multiplicisphaeridium corallinum
M. ramusculosum
Polygonium polygonale
Solisphaeridium sp.
Tasmanites aff. martinssoni
Veryhachium geometricum
Visbysphaera pirifera
Others

In all specimens counted

3.50
400

2.0
100

B 375 Vgryhachium sp.;
10 2'00 _ Visbysphaera plrlfera
1'0 0'50 Eisenack 1954) Eise-
' ' nack, Cramer et Diez
1.0 0.25 1973,
LY Al Both investigated ac-
10 B ritarch assemblages exhi-
L - bit close affinities with
1.0 0.25 the corresponding as-
1.0 0.25 semblages in different
1.0 - areas of Europa (Wales,
1.0 0.25 England and Ukraine).
1.0 1.0 The first association of
- 0.25 Lithuania is comparable
1.0 0.25 with the first complex of
- 0.25 Ukraine from the lower
2.0 - part of the Kitaigorod-
2.0 2.50 skaya Formation (Kirja-
100 400 nov, 1978) and the biost-

nodont zones and are correlated with the O. spiralis
graptolite zone of the Baltic Region (Brazauskas, 1983,
1986; Brazauskas, Padkeviéius, 1981). Besides, these
strata are fully confidently correlated with the M. cre-
nulata graptolite standard zone and belong to the up-
per part of the Telychian Stage (PaSkevieius, 1994 b).

The second, younger assemblage was established
in the lower part of the Paprienis Formation (samples
from the depth of 771.0 m and 758.2 m). In these
strata were found numerous conodonts of the K. ra-
niliformis zone, which is correlated with the C. mur-
chisoni bohemicus — S. antennularius graptolite zones
of the Baltic Region and the C. centrifuges — C. rigidus
standard graptolite zones (PaSkeviéius, 1994 b).

Taxonomically richer is the sample from the depth
of 758.2 m (18.6 m above the bottom of the forma-
tion). Here are recorded numerous species known in
the older first association and many characteristic spe-
cies, which appear above the bottom of the Paprieniai
Formation (Table). They are:

Cymatiosphaera aff. cubus Kirjanov 1978;

Cymbosphaeridium pilar (Cramer 1964) Lister 1970;

Deunffia ramusculosa Downie 1960, D. brevispino-
sa Downie 1960, D. furcata Downie 1960;

Dictyotidium arctum Kirjanov 1978;

Domasia bispinosa Downie 1960, D. intermedia Kir-
janov 1978; D. limaciforme (Stockmans, Williere 1963)
Cramer 1971,

Eisenackidium carminae Cramer 1964;

Estiastra barbata Downie 1963;

Leiofusa cylindrica Kirjanov 1978;

Multiplicisphaeridium corallinum (Eisenack 1959);
M. ramusculosum (Martin 1966) Eisenack, Cramer,
Diez 1973; M. sp.

Polygonium polygonale (Eisenack 1931) Eisenack,
Cramer et Diez 1973;

Solisphaeridium sp.;

Tasmanites aff. martinssonii Eisenack 1958;

ratigraphic zone LL4 of
Shropshire (Dorning, 1981). The second Lithuanian as-
sociation is correlated with the second complex of Uk-
raine and the zone W1 of Shropshire. Thus, our inves-
tigations confirm that the boundary between the Sven-
gionys and the Paprienis Formations in Lithuania ap-
proximate to the Llandovery/\Wenlockian boundary of
the Standard (International) Stratigraphic Scale and
prove that the first appearance of the acritarch species
Cymatiosphaera cubus, Cymbosphaeridium pilaris, Deunf-
fia ramusculosa, D. furcata, Domasia intermedia, Onon-
dagella asymmetrica, Tylotopalla astrifera, Visbysphaera
pirifera indicate the bottom of the Sheinwoodian Stage
of the Wenlockian Series. Additionally, we can say that
the beds with acritarch Deunffia furcata and D. ramus-
culosa form a biostratigraphic zone which is a coeval
unit of the K. ranuliformis conodont zone and C. cen-
trifugus — M. riccartonensis standard graptolite zones.
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Explanation of plates (black line — 10
um), Plate 1

Fig. 1. Gorgonisphaeridium listeri (Kirja-
nov 1978):

prep. 16-3-3, well Ledai-179, depth 790.3
m. Bveneionys Formation, Telychian, Lan-
dovery, Lower Silurian; Lithuania

Fig. 2. Cymatiosphaera heloderma Cramer
et Diez 1972:

prep. 16-3-6, well Ledai-179, depth 790.3
m. Bveneionys Formation, Telychian, Lan-
dovery, Lower Silurian; Lithuania

Fig. 3. Dictyotidium eurydictyotum Kirja-
nov 1978:

prep. 16-3-6, well Ledai-179, depth 790.3
m. Bveneionys Formation, Telychian, Lan-
dovery, Lower Silurian; Lithuania

Fig. 4. Pterospermella latimarginata Kirja-
nov 1978:

prep. 16-3-6, well Ledai-179, depth 790.3
m. Bveneionys Formation, Telychian, Lan-
dovery, Lower Silurian; Lithuania

Fig. 5. Pterospermella bernardinae Cramer
1964:

prep. 16-3-6, well Ledai-179, depth 790.3
m. Bveneionys Formation, Telychian, Lan-
dovery, Lower Silurian; Lithuania

Fig. 6. — Tylotopalla astrifera Kirjanov
1978:

prep. 16-4-5, well Ledai-179, depth 778.5
m. bveneionys Formation, Telychian, Lan-
dovery, Lower Silurian; Lithuania

Fig. 7. Oppilatala insolita (Cramer, Diez .
1972) Dorning 1981:

prep. 16-3-6, well Ledai-179, depth 790.3

m. bveneionys Formation, Telychian, Lan-

dovery, Lower Silurian; Lithuania

Fig. 8. Dorsennidium rhomboidium (Dow-

nie 1959):

prep. 16-3-6, well Ledai-179, depth 790.3

m. bveneionys Formation, Telychian, Lan-

dovery, Lower Silurian; Lithuania

—, \
\I‘\ ‘!:._ﬁ h -
10 - 11 T 12

Fig. 9. Diexallophasis denticulata (Stockmans et Williere 1962):
prep. 16-3-6, well Ledai-179, depth 790.3 m. bveneionys Formation, Telychian, Landovery, Lower Silurian; Lithuania

Fig. 10. Veryhachium Europaeum Stockmans et Williere 1960:

prep. 16-4-3, well Ledai-179, depth 778.5 m. bveneionys Formation, Telychian, Landovery, Lower Silurian; Lithuania
Fig. 11. Veryhachium mucronatum Stockmans et Williere 1962:
prep. 16-3-3, well Ledai-179, depth 790.3 m. bveneionys Formation, Telychian, Landovery, Lower Silurian; Lithuania

Fig. 12. — Domasia elongata Downie 1960:

prep. 16-3-6, well. Ledai-179, depth 790.3 m. Bvenéionys Formation, Telychian, Landovery, Lower Silurian; Lithuania

Tadas Jankauskas, Jurgita Grityté

VIRBUTINIO LANDOVERIO IR APATINIO
VENLOKIO AKRITARCHZ KOMPLEKSAI LED@-179
GREPINIO PJUVYJE (LIETUVA)

Santrauka

Awutoriai idtyré Lietuvos silGro akritarchg r(dinés sudéties pa-
kitimus landoverio ir venlokio skyrig riboje, tam tikslui pa-
naudoje kerno medpiaga id Ledg-179 grapinio. Jauniausiuo-
se landoverio sluoksniuose, Bvengionig svitos uolienose (gylis
790,3 ir 778,5 m), rasti dig rGdig akritarchai: Cymatiosphae-
ra heloderma, Domasia trispinosa, D. elongata, Deunffia mo-

nospinosa, Diexallophasis denticulata, Gorgonisphaeridium lis-
teri, Oppilatala insolita, Solisphaeridium nanum ir kiti. Se-
niausiuose venlokio sluoksniuose (gylis 771,0 m ir 758,2 m)
dar nustatytos dios rGdys Cymatiosphaera cubus, Deunffia fur-
cata, D. ramusculosa, Domasia intermedia, Eisenackidium
carminae, Estiastra barbata, Tylotopalla tappanae, Visbyspha-
era mezon, V. pirifera ir kitos. 13aidkinti esminiai akritarchg
ridinés sudéties pokyeiai landoverio ir venlokio riboje, Le-
dg-179 pjlvyje, parydkina dios ribos biostratigrafind pagréstu-
ma, o panadus akritarchg idsidéstymas kite Europos dalig
pjlviuose (Ukraina, Anglija) atveria naujas sildro nuogulg
tarpregioninés koreliacijos galimybes.
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Plate 2

Fig. 1. Deunffia ramusculosa Downie
1960:

prep. 16-7-17, well Ledai-179, depth
758.2m. Paprienis Formation, Sheinwo-
odian, Wenlock, Lower Silurian; Lithu- s
ania

Fig. 2. Deunffia furcata Downie 1960:
prep. 16-7-17, well Ledai-179, depth
758.2m. Paprienis Formation, Sheinwo-
odian, Wenlock, Lower Silurian; Lithu-
ania

Fig. 3. Domasia intermedia Kirjanov
1978:

prep. 16-7-17, well Ledai-179, depth
758.2m. Paprienis Formation, Sheinwo-
odian, Wenlock, Lower Silurian; Lithu-
ania

Fig. 4. Domasia bispinosa Downie 1960:
prep.16-8-15,well Ledai-179,depth 771,0
m. Paprienis Formation, Sheinwoodian,
Wenlock, Lower Silurian; Lithuania
Fig. 5. Dictyotidium arctum Kirjanov
1978:

prep. 16-8-17, well Ledai-179, depth
771.0m. Paprienis Formation, Sheinwo-
odian, Wenlock, Lower Silurian; Lithu-
ania

Fig. 6. Estiastra barbata Downie 1963:
prep. 16-8-18,well Ledai-179,depth 771.0
m. Paprienis Formation, Sheinwoodian,
Wenlock, Lower Silurian; Lithuania
Fig. 7. Multiplicisphaeridium sp.

prep. 16-8-15, well Ledai-179, depth
771.0 m. Paprienis Formation, Sheinwo-
odian, Wenlock, Lower Silurian; Lithu-
ania

Fig. 8. Visbysphaera pirifera (Eisenack
1954) Kirjanov 1978:

prep. 16-8-19, well Ledai-179, depth
771.0 m. Paprienis Formation, Sheinwo-
odian, Wenlock, Lower Silurian; Lithuania

Fig. 9-10. Solisphaeridium nanum (Deflandre 1945) Turner 1984:

prep. 16-7-18, well Ledai-179, depth 758.2 m. Paprienis Formation, Sheinwoodian, Wenlock, Lower Silurian; Lithuania
Fig. 11. Multiplicisphaeridium ramusculosum (Deflandre 1942) Eisenack, Cramer, Diez 1973:

prep. 16-8-15, well Ledai-179, depth 771.0 m. Paprienis Formation, Sheinwoodian, Wenlock, Lower Silurian; Lithuania

Tanac fAnkayckac, IOprura I'putute
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Aaoie (Downie, 1984) & E. ATaoierati (Dor-

ning, 1981) &ey OdacdécTa a Adgeataseoaree e

senidium
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A. EeésuyiTa0i (1978) asy Oédaeia. [Ta0a
aaTT08 71T Eeoad 71deaapd ateieop
4eTROBA0eA0a0+AB0p VOETAOl 4dafeda
safatTadde - adfTeTée e TTa0addmaapo
ATCiTe TTAOU 1A®533eTTABUTTE @TodaeyHee
feeodeénees ToeTmATeé TT  Aarfai
SAfEaATAATEY 26580405



