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Ordovician lithostratigraphi c units distingui shed in the subsurface of the Polish part of the
Baltic synec1ise were dated by means of conodonts. The oldest Ordov ician deposits,
ranging from the (?)uppe r part of the Cordylodus proavus(? ) Zone to the C. angulatu s Zone
(the top part of the Piasnica Formation) were penetrated in offshore boreholes . On land,
the Ordo vician starts with the Drepanoistodus delt ifer-Paroistodus proteus zones (the
Gardn o Formation ) (with stratigraphic gap) or with the Oepikodus evae or Baltoniodus
navi s zones (the Klewn o Form ation). Because of their litho logic and faunistic similarities ,
the overlying formations (Sluchowo, Pieszkowo, Sasino) can be correlated with the lithos­
tratigraphic and biostratigraph ic units of the southern part of Sweden (Sca nia and Vaster­
gotland) thus indicating a common history of both parts of the sedimentary basin. The
Ordo vician end s with the Mucronaspis mucronatus trilobit e zone. Possible equivalents of
the Glypto graptu s perscu/ptu s Zone have been identified only in one borehole so far. Local
stratigraphic gaps within the Kaszuby Formation are a result of the Taconian synorogen­
esis. They corre spond to the Upper Ashgill (Hirnantian), and separate the sandy limestone
(the Kokoszki Member) and the c1aystone (western part) from the nodular limestone
(eastern part) of Liand overy age .
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INTRODUCTION

In the Polish part of the Baltic syneclise one can distinguish three platform facies belts (Fig. 1). The
central platform facies consists of red and grey carbonates and extends across the Baltic Syneclise to
Gdansk Bay in the west and to the central part of the Podlasie Depression in the east. This facies
corresponds to the Central Baltoscandian confacies belt (JAANUSSON 1976). The eastern platform facies
consists of grey carbonates and is recognized in the easternmost part of Poland including the Suwalki
Lake district and the eastern part of the Podlasie Depression. This facies corresponds to the Lithuanian
confacies belt. In the Leba area, in the most western part of the Baltic Syneclise (BEDNARCZYK 1979;
PODHALANSKA 1980) and in the Warsaw basin, one can distinguish the western platform facies of black
bituminous clays. It corresponds to the Scanian confacies. Along the south-western margin of the East­
European Craton, the platform facies interfinger laterally with the deep basin facies of the graptolite-bear­
ing claystone belt (BEDNARCZYK 1974).

Materials. - The conodonts found by the present author in the sections of the Baltic Syneclise
represent successive conodont zones which are known from Sweden (LINDSTROM 1971; LOFGREN 1978,
1993; BERGSTROM 1971). The analized material includes the cores from 15 boreholes drilled by the Polish
Oil Company, as well as the lowermost Ordovician samples from the Gdansk IG 1 borehole. The analysis
is based on 10 selected cores only. A detailed biostratigraphic description including taxonomic treatment
of the entire material will be presented elsewhere.

Laboratory treatment of the samples. - The samples from several sections were treated with
a buffered acetic or formic acid and washed through a 75 urn sieve. The residue was separated mainly by
magnetic separation . Especially rich conodont material was found in the red or greenish-grey limestones
of the Pieszkowo Formation .

Thermal alteration. - The conodonts are practically unaltered thermally (CAI 1 to 2; see EpSTEIN et
al. 1977) in the central part of the Baltic syneclise but more altered (CAI 3 to 5) in the western part (Leba
area).

Repository. - The conodonts ilustrated are deposited in the BEDNARCZYK'S collection (WBlOO­
WB 139), Institute of Geological Sciences, Polish Academy of Sciences, Warszawa, Twarda 51/55, Poland.

Acknowledgements. - Thanks are due to Dr. Anita LOFGREN (Lund), Professor Stig M. BERGSTROM
(Ohio) for valuable comments, suggestion and corrections.

LITHOSTRATIGRAPHY

In marine offshore sections of the Baltic Synec1ise the Ordovician begins with a black claystone unit (up
to 8.5 m thick) containing numerous graptolites and conodonts (MODLINSKI et al. 1994). The units represents
the uppermost part of the Piasnica Formation (Fig . 3; HEINSALU and BEDNARCZYK 1997). In the onshore area
of the Baltic Syneclise (the Leba area), the Middle and Upper Ordovician deposits were first subdivided into
three formations (PODHALANSKA 1980). Later on, in the more offshore part of the syneclise, the Ordovician
deposits were subdivided into six formations; including six members (Fig. 3; BEDNARCZYK 1995, 1996) .

The sequence starts with an up to 2 m thick claystone with glauconitic limestone intercalations in the
Leba area, partly, Gdansk area (Gardno Formation) or, elsewhere in the Baltic syneclise, an up to 2 .5 m
thick glauconitic sandstone (Klewno Formation); Fig. 2 . The succeeding grey-green marly claystone of
the Sluchowo Formation is 15.0 m thick. It is present in the Leba area (BEDNARCZYK 1979) and extends
to the Gdansk Depression, where it is thinnest (0.8 m).

The overlying limestone of the Pieszkowo Formation consists of the following four members (Fig. 3):
(i) the Kopalino Member which consists of grey or beige marly micritic limestones (calcilutite), locally
with nodular structure ranging in thickness from 4.2 in the Gdansk area to about 20 m in the Leba area;
(ii) the Lankiejmy Member which consists of cherry-brown nodular biomicritic limestones (calcilutite or
calcarenite) from 9.7 m to 29.4 m thick; (iii) The Kielno Member which consists of the greenish-grey
marly limestones (calcilutite) from 8 m up to 26 m thick; and (iv) Aniolowo Member which occurs locally,
consists of light-grey or greenish-grey limestones with numerous brown iron ooliths and bentonite inter­
calations (from 3.6 m to about 16 m thick) and commonly begins with a thin layer of conglomerate
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A stru ctural ma p o f Pol and wi th distribution of Or dovician co nfacies be lts in Poland and the locati on o f boreho les mentioned
in this pa per. Compiled from BI'() NARCZYK 1968. MClDLlNSKI 1982. POZARYSKI et al. 1992, and FRANKE 1994 . Abbreviatio ns :
I - Bial og6ra 1, 2 - Debki 2.3 - Debki 3,4 - Pi asnica 2. 5 - Gdansk IG 1, 6 - Hen rykowo 1. 7 - Rodnowo I. 8 - Laniewo I.
9 - Lankiej my I . 10 - Klewn o I . a - margin of East Euro pean Craton , b - Variscan Deform ation Fro nt. c - bo undaries of
confacies belt s. d - boundary of Carpathian Fore-Deep. 2. - borehole. B - Bug Dep ression. S - Slawatycze Horst, HCM -

Holy Cross Mounta ins.

consisting of grey -g ree n limestone (ca lc irudite) ce me nted by a dark-grey marl with num erous iron ooliths.
The overlying grapto litic claystone of the Sasin o For mation (F igs 2, 3) conta ins intercalati on s of crystal ­
line limestone and bentonite. The thickness of the Sas ino Formation is from about 43 m in the western
part of the Balti c Sy nec lise to 3.4 m in its ce ntral part. The lower part of the formation co nsists of grey
marl s or marl y claystones (the Krokowo Member). The ove rly ing Kaszuby Form ation co ns ists of grey or
light-grey marl s and marly limestones (ca lci lutite). Th e upper part of the format ion contains mud ston e or
sandy limestone layers (Kokoszk i Member); Fig. 3. Th e th ickn ess of the formation is abo ut 2 m in the
eas tern part of the Balt ic Synec lise but in some places it reaches about 40 m. The tot al thickness of the
Ordovician success ion reaches in places 100 m.
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BIOSTRATIGRAPHY
AND CORRELATION

Fig. 2

Geophysical correlation of the Ordovician formations with the oc­
currences of conodont communities in the selected boreholes in the
Polish part of the Baltic syneclise . Compiled on the basis of data
from BEDNARCZYK (1968b, 1979, Bialogora I and Klewno I bo­
reholes) and MODLINSKI (1982, Gdansk IG I and Bartoszyce IG I
boreholes). Abbreviations: I - sandstone, 2 - glauconitite or glau­
conitic sandstone, 3 - claystone, 4 - mudstone (of the Kokoszki
Member) , 5 - marly limestone, 6 - nodular limestone, 7 - limestone ,
8 - nodular limestone with conglomerate at the bottom, 9 - boundary
between formations, 10 - boundary between members, II - discoun­
tinuity surface, 12 - Drepanodus-Paroistodus Community, CAI 3­
5, 13 - Protopanderodus-Paroistodus Community, CAI - 1-2, 14
- Baltoniodus-Drepanoistodus Community, CAI 1-2, 15 - Balto­
niodus-Dapsilodus Community, CAI 1-2, 16 - Drepanoistodus­
Protopanderodus Community, CAI - 3-5, 17- Scabbardella-Amor­
phognathus-Hamarodus Community, CAI 1-2, 17 - Hamarodu s­
Scabbardella Community , CAI 1-2, CI+2 - Lower + Middle Cam­
brian, C3 - Upper Cambrian, Silurian, 75.3 m - thickness in meters.

The oldest Ordovician deposits were encountered in
boreholes of the marine sections of the Baltic Basin (Fig.
I; MODLlNSKI et al. 1994) . These are Tremadoc black clay­
stones of the uppermost part of the Piasnica Formation
(HEINSALUand BEDNARCZYK 1997), most of which belongs
to the Upper Cambrian succession (BEDNARCZYK 1979,
1994b) . The Tremadoc strata contain an assemblage of the
conodonts (Cordylodus; see LENDZION 1983), graptolites
(Rhabdinopora flabelliforme s.I.), and brachiopods (Obo ­
Ius cf. apollinis, see MODLlNSKI 1991) .

In the continental area of the Baltic Syneclise (the Leba
and partly the Gdansk area) , the Ordovician starts with the
Gardno Formation. On the basis of an abundant conodont
fauna (Table 1, PI. 1: 1, 2, 21) from the Bialogora 1 and
Gdansk IG 1 drill cores, these beds are assigned to the upper
Tremadoc (the Paltodus deltifer and lower part of Paroisto­
dus proteus zones, Fig . 3). In other drillholes of this area
(i.e. Debki 2, Piasnica 2, see BEDNARCZYK 1979), the Ordo­
vician begins with the Sluchowo Formation, which on the
basis of graptolites was correlated with the Tetragraptus
phyllograptoides to Phyllograptus angustifolius elongatus
zones. In carbonate intercalations of this formation, cono­
donts of the Paroistodus proteus to Paroistodus originalis
zones were found (Table I , PI. 1: 3-8, 16, 18, 20, 23-25 ; see
also BEDNARCZYK 1979) .

In the other part of the Baltic Syneclise, the Ordovician
begins with the Klewno or, in places, with the Pieszkowo
(Lankiejmy Mb) Formations (Fig . 3). The assemblage of
conodonts (Table 1), found within Klewno Formation per ­
mits the recognition of the Prioniodus elegans-Oepikodus
evae or Baltoniodus navis zones (BEDNARCZYK 1989) .
Within the Leba area, the Kopalino Member of the Piesz­
kowo Formation overlies the Sluchowo Formation (Fig. 3).
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Correlation of the bio- and lithostratigraphical divi sions of the Ordovician in the Polish part of the Baltic syneclise . Graptolite
and conodont zonation from BEDNARCZYK (1979, 1995), LENDZION (1983), and PODHALANSKA (1980) . British and Balto­

scandian series and stages compiled from JAAN US SON (1982), MALETZ et al. (1996), and FORTEY ( 1995).

On the basis of conodonts, it is possible to distinguish equivalents of the Ba ltoniodus navis and Pygodus
serra zones (Table I, Fig. 3, see also BEDNARCZYK 1979, PODHALANSKA 1980). In other parts of the Baltic
Syneclise (the Lankiej my Member of the Pieszkowo Formation), the present author (Table 1 and PI. I :
9-15, 19, 22, PI. 2: 1-7, 9-12, 14-16) established the presence of the Oepikodus evae or the Baltoniodus
navis (Billingenian to Vo1khovian) zones at the base of the member. The top of the member ends with the
Micro zarkodina ozarkodella Subzone of the Amorphognatus variabilis Zone or, in places, wit h the
Pygodus ans erinu s Zone or the Eoplacognathus lindstroemi Subzone of the Pygodus serra Zone (Fig. 3).
It is wort h noting that between the Eopla cognathus robustus Subzone and E. suecicus Zone a gap has
been previously recognized (see BIERNAT and BEDNARCZYK 1990). Similarly, in the western part of the
Syneclise , the presence of a gap in the Llanvirn sequence was suggested by PODHALANSKA (1980). The
succeeding Kielno Member contains conodont fauna (e.g . Table 1 and PI. 2: 8) of the Amorphognathus
variabilis to the A. tvarenesis zones (Fig. 3) . The Aniolowo Member is the uppermost unit within the
Pieszkowo Formation. On the basis of conodonts (Table I) this unit is assigned to the Pygodus anserinus
and the Amorphognathus tvaerensis zones (Fig. 3).
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Table I
Conodont occ urence in the Ordovician formations in the Polish part of the Baltic Syneclise.
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Pa roistodus numarcuatus
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P. pa rall ellus , · · · . . ·
P. proteus · .
Period on acu{eatu s .
Ptecto dina ef. tenu is · · ·
Polonodus sp.

Protopanderodu s l iripipu s ·
P. pa rvibas is · ·
P. rectus · . · · · · .
P. robustus · · · · · ·
Prioniod us elegu ns'l · · ·
Pygodus ans erinus · · · · ·
P. .W!rrtl · · ·
Sagi ttodontina cl'. [urcata ·
S. sp. ·
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The succeeding Sasino Formation ranges from the Caradoc to the Ashgill (Fig , 3), In the eastern part
of the Baltic Syneclise, within limestone intercalations, the present author has found an assemblage of
conodonts characteristic of the Pygodus serra to the Amorphognathus supe rbus zones (Table I) .

The overlying Kaszuby Formation corre spond s to the Ashgill Series and, in some case s, to the Llandeilo
and/or Caradoc Series (Fig. 3). Its fauna consists mainly of trilobites and graptolites (BEDNARCZYK 1968 ;
PODHALANSKA 1980; MODLl NSKI 1982). An assemblage of conodonts from the upper part of the formation,
(e.g. from the Rodnowo 1 section, depth 1931.0-1921.0 m, Fig , I) includes Aph elognathus cf. nudus
ORCHARD, A. f urcatus (HIND E), Besselodus cf, arcticus ALDRIDGE, Dapsilodus mutatus (BRANSON et
MEHL), lcriodella cf. prominens ORCH ARD, Protopanderodus liripipus KENNEDY, Plectodina cf. tenuis
(BRANSON et MEHL), Scabbardella a/tip es (HENNINGSMOEN) and , thus, suggests the Amorphognathus
ordovicicus Zone (Fig. 3).
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FINAL REMARKS

In the Ordovician, the northern and central Poland made up the southern part of the Baltic Basin (Fig. 1;
BEDNARCZYK 1968b). To the north-west, thi s marine epicontinental basin bordered the Caledonian defor­
mation zone of Scandinavia. Its western boundary is unclear because Ordovician deposits are not pre served
at the Jutland peninsula in Denmark (JAANUSSON 1976) . In the south-west, the Trans-European Fault
separates the East-European Craton from the Baltic Basin and the Rtigen-Koszalin-Chojnice Zone (the
Marginal Thrust Belt, BERTHELSEN 1993; the Pomerania Terrane, POZARYSKI et al. 1992; FRANKE 1994),
which are tectonically and depositionally different (BEDNARCZYK 1974). In the southeast (Fig . 1), the
Baltic Basin extended to the southern part of the Hol y Cross Mountain s (the Malopolska Massif( ?)
Proximal Terrane, DADLEZ et al. 1994) .

The Ordovician deposit s of the Balto-Scandian type occur also farther southeast in Volhynia, Podolia
and Moldova (Z INOVENKO 1986) . To the east, the Baltic Ba sin reached the Moscow Ba sin (M ANNIL 1966).

Within the Balto-Scandian part of this basin, JAA NUSSON (1976) distinguished several facies zones e.g.
the Scanian, Central Balto-Scandian confacies belts , etc. The majority of Poland was occupied by the
coexisting red and grey carbonate facies comparable to the Swedish-Latvian facies zone (B EDNARCZYK
1968b) and the Central Balto-Scandian confacies belt (BEDNARCZYK 1979 ).

The Conodont elements discussed here permit to recognize severa l Conodont communities through
time. In the north-eastern part of Poland (e .g. the Klewno 1 section, Fig . 2), the facies equivalent of the
Lankiejrny Member is characterized by frequent elements of Baltoniodu s and Drepan oistodus genera. In
the central part of the area (e.g . the Laniewo 1 sectio n, Fig . 1), more frequent are elements of Drepanois­
todus and Protopanderodus.

Almost everywhere in the Polish part of the Baltic Basin, except of the Leba area, cherry-brown nodular
limestones of the Lankiejmy Member of the Pieszkowo Formation overlie, grey-greenish biomicritic
limestones with dispersed grains of glauconite and grains of quartz and chamosite ooliths of the sandy
Klewno Formation which, in turn , transgressively cover various members of the Middle and Uppermost
Cambrian sandstones containing valves of Ungula ingrica EICHWALD and Ungula convexa PANDER (BED­
NARCZYK 1989, 1994a). The deposits of the Klewno Formation are characterized by frequent elements of
Protopanderodus and Paroistodus in the eastern part of the basin, and by frequent elements of Drepan­
oistodus and Paroistodus in its central part (Fig s I, 2) .

The Lankiejmy Member may be related to the Latorp and Lanna Limestone of Sweden (JAANUSSON
1982). It grades upward and laterally into the marl y limestone of the Kielno Member and in places into
the oolitic limestone of the Aniolowo Member. Similarly, to the Lankiejmy Member, the Kielno Member
is characterized by frequent elements of Baltoniodus. The elements of Dapsilodus are also numerous
(Fig. 2). In contrast, the Aniolowo Member is characterized by frequent elements of Scabbardella .

In the southern part of the Scanian - Leba confacies belt, the Upper Cambrian black ferrugineous
claystones of the Piasnica Formation grade upw ard s into the Lower Tremadoc marly claystones (MOD­
L1 NSKI et al. 1994) . However, in the Leba area, the Ordovician begin s with the Upper Tremadoc marly,
strongly bituminous claystone of the Gardno Formation with intercalations of glauconitite and glauconitic
limestone (B EDNARCZYK 1979; HEINSALU and BED NARCZYK 1997). Th e boundary between these two
formation s is a glauconite lamina (see the Bialogora 1 column in BEDNARCZYK 1979). However, a little
farther eastward in the Gd ansk Depression (the Gdansk IG 1 section), the Gardno Formation is separated
from the Upper Cambrian (Pe/tura scarabaeoides Zone) by a thin conglomerate consisting of sandstone
pebbles.

Lithofacially and stratigraphically, the Gardno Formation corresponds to the Ceratopyge (Bjorkashol­
men) Limestone of South Gland (compare ERDTMANN 1995). The deposits of this formation are charac­
terized by frequent elements of Drepanodus and Paroistodus (Fig. 2). The limestone of the Gardno
Formation gradually grades upwards into the Sluchowo Formation, which consists of grey-green marly
clay stones with glauconite laminae and grey-brownish claystones with scattered glauconite grains and
with carbonate intercalations in which conodonts Drepanodus, Paroistodus and Drepanoistodus (Fig. 2)
are common.

The Sluchowo Formation can be regarded a southern extension of the Teyen Shale of Scandinavia
(B ERGSTROM 1982; MALETZ et al. 1996). Grey-beige to dark-grey or grey-green marly limestones with
scattered glauconite grain s, intercalated with black claystone and veins or nests of calcite of the Kopalino
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Member of the Pieszkowo Formation, overlie the deposits of the Sluchowo Formation. The elements of
Drepanoistodus and Protopanderodus are very common in this succession (Fig. 2).

The Kopalino Member may be considered a western tongue of the Pie szkowo Formation between the
Sluchowo Formation and the Sasino Formation. A similar model of sedimentation was presented by
JAANUSSON (1982) for the Swedish part of the Baltic Basin where the Komstad Formation occurs between
the Teyen Formation and the Upper Didymograptus Shale (BERGSTROM 1982).

The Kopalino Member and its equivalents in the Pieszkowo Formation are succeeded by the Sasino
Formation in the whol e area under discussion. In places, these claystones contain thin interbeds of grey
limestone. Numerous bentonite and tuffitic intercalations also occur within this succession (PRZYBYLOWICZ
1980). The elements of Scabbardella and Amorphognathus and Hamarodu s are very common (Fig. 2).

The facies equivalent of the Sasino Formation may be the clayey complex of the Upper Didymograptus
and Dicellograptus sha les in Scania (B ERGSTROM 1982) . In the other part of the area under discussion the
Sasino Formation is represented by grey or dark-grey claystone with organodetritic laminations. In the
Leba area, the Sasino Formation is succeeded by marls and marly limestones of the Kaszuby Formation.
The deposits contain an admixture of terrigeonus material consisting of grains of quartz and feldspar.
Locally, the topmost part of the formation is the sandy lime stone of the Kokoszki Member. In the other
part of the Baltic Basin, the Kaszuby Formation begins with rust-colored, brown or red-brown limestones
or claystones. In Vastergotland such red deposits represent the mudstones of the Jon storp Formation
(JAANUSSON 1982). These red deposits are replaced by grey micritic, in places seminodular, limestones
with dispersed quartz grain s and nests and concentrations of pyrite. The facies is characterized by frequent
Hama rodus and Scabba rdela elements (Fig. 2). Locally, stratigraphic gaps end the sedimentation of the
Ordovician in the Poli sh part of the Baltic Basin (BEDNARCZYK 1968b).

REFERENCES

BED NARCZYK, W. 1968a. Stratigraphy and paleogeo graph y of the Ord ovician in Poland. In: M. Snajdr (ed.) , Report of the
Twenty-Third Session Czechoslovakia 1968. Proceedings of Section 9. Strat igraphy of Central European Lower Pale­
ozoic, 73-84. Academi a Prague, Prague .

BEDNARCZYK, W. 1968b . The Ord ovician in the region of Ketr zyn (NE Poland) [in Polish , with Eng lish summary]. - Acta
Geologica Polonica 18, 707-773.

BEDNARCZYK, W. 1974. The Ord ovician in the Koszalin-Chojnic e region (Western Pomerania). -Acta Geologica Polonica,
24,581-600.

BEDNARCZYK, W. 1979. Upper Cambrian to Lower Ordovici an conodonts of Leba Ele vation. - Acta Geologica Polonica
29 , 409-442.

BEDNARCZYK, W . 1985 . Inart iculate brachiopods from the Lower Ordovician in northern Poland . - Annales Societatis
Geologorum Poloniae 56 , 409-418.

BEDNARCZYK, W. 1989 . Cambrian-Lower Ordo vician boundary bed s in northern Poland. - Proceedings of the Academy of
Sciences of the Estonian SSR 38 , 60-62 .

BEDNARCZYK, W. 1994a. On the stratigraphical positi on of the Obolus sandstones in Poland . In: S. Stouge (ed.), Working
Group on Ordovician Geology of Baltoscandia. Programm with Abstracts, 8. Bornholm .

BEDNARCZYK, W. 1994b . Litho- and bio- stratigraphic charac teriza tion of the Cambrian dep osits in the Leb a area (northern
Pol and ). - ZeitschriJt fiir geologische Wissenschaft en 22 , 205-210.

BEDNARCZYK, W. 1995 . Ordovician of the Baltic Syneclise. Unpubli shed manu script. Institute of Geological Sciences, Polish
Academy of Sciences, War szawa.

BEDNARCZYK, W. 1996 . Conodo nt stratigraphy of the Ord ovician form ations in the Poli sh part of the Baltic Syneclise. Sixth
European Conodont Symposium (ECOS VI) . Abstracts, 11. Instytut Paleobiologii PAN , Warszaw a.

BERGSTROM, J. 1982. Scan ia.ln: D.L. Bruton, and S.H. Willi ams (eds ), Field Excursion Guide. IV Intern ational Symposium
on the Ordovician System . - University of Oslo, Paleontological Contribution 279 , 184-197.

BERGSTROM, S.M. 1971. Conodont biostratigraphy of the Middle and Upper Ordovician of Europe and eastern North
America. In: W.e. Swe et and S.M . Bergstrorn (eds), Symposium on Conodont Biostratigraphy. - Geological Society
of America, Memoir 127, 83- 157.

BERTH ELSEN, A. 1993 . Where different geological philosophies meet: Trans-European Sutur Zone. In: D .G. Gee and
M. Beckholmen (eds), Europrobe Symposium Jabl onna 1991. - Publication of the Institute of Geophysics Polish
Academy of Sciences A·20 (255), 19-31.

BIERNAT, G. and BEDNARCZYK,W. 1990 . Evolutionary crisis within the Ord ovician acrotretid inarti culate brachiopods of
Poland. In: E.G. Kauffman and H.O. Walli ser (eds ), Lecture Notes in Earth Sciences 30 , 105-114.

DADLEZ, R., KOWALCZEWSKI , Z., and ZNOSKO, J. 1994 Some key problems of the pre-Permian tectonic s of Poland. ­
Kwartalnik Geologiczny 38 , 169-190.



116 WIESI:..AW S. BEDNARCZYK

ERDTMANN, B-D . 1995. Tremadoc of the East European Platform: stra tigra phy, co nfac ies region s, co rrelatio n and basin
dyn ami cs. - Ordo vician Odyssey: Short papers fo r the Seventh International Symposium on the Ordovician Sys tem 77 ,
237-239.

FORTEY, R.A . 1995. The Ordovi cian Series of the histori cal type area: revi sion as a co ntributio n to their utility in internati on al
correlation . - Ordo vician Odyssey: Short papers fo r Seventh Internat ional Sympos ium on the Ordovician Sys tem 77,
11-13 .

FRANKE, D. 1994. The deformational history of the Caledo nian terranes at Balt ica ' s so uthwes t margin. - Zeitschr ift f ur
geologische Wissenschaft en 22, 67- 80.

HEI NSALU, H. and B EDNARCZYK, W . 1997. Tr em adoc of the East European Platform: lithofacies and palaeogeography.­
Proceedings of the Estonian Academy of Scien ces Geology 46, 59-74.

1AANUSSON, V. 1976. Faunal dynami cs in the Middle Ordovician (Viruan) of Balt o-Scandia. In: M .G . Basset (ed .), The
Ordov ician Sys tem: Proceedings of a Palaeontologiccal Association Symposium, Birmingham , September 1974, 301­
326. Uni versity of Wales Press and National Mu seum of W ales, Cardiff.

1AANUSSON, V . 1982. Introduction to the Ordovici an of Swede n. In: D.L. Bruton and S.H. Williarns (eds) , Field Ex cu rsion
Guide IV International Symposium on the the Ordo vician System. - University ofOslo, Paleontological Contributions
279,1 - 9.

L1NDSTROM, M. 1971. Lower Ordovician Co nodo nts of Europe . In: W.e. Swe et and S. Bergstrorn (eds), Symposium on
Conodo nt Biostratigraphy. - Geological Soc iety ofAmerica, Memoir 127,21-6 1.

LENDZION, K. 1983. Biostratygrafia osad6 w kambru w pol skiej czesci platformy wschodnioeu ropejskiej . - Kwart alnik
Geologic zny 27, 669-694.

LOFGREN, A. 1978. Arenigian and L1anv irni an co nodo nts fro m Jarntl and, northern Sw ede n. - Fossils and Strata 13,1-1 29.
LOFGREN, A. 1996. Lower Ordowi cian co nodo nts, reworking, and biostrati graph y of the Orreholmen quarry, Vastergotl and ,

so uth-ce ntra l Se wden. - Geologiska Foreningens i Stockholm Forhandlingar 118, 169-1 83.
MALETZ, 1., LOFGREN, A. , and BERGSTROM, S.M . 1996. Th e base of the Tetragraptu s app roximatus Zone at Mt. Hunneberg,

S.W . Swe den A prop osed global strato type fo r the base of the second series of the Ordovician Sys tem. - Newsletter
on Stratigrahy 34, 129-159.

MANNIL, R. 1966. History of de velopment of Balti c basin in Ordovician [in Ru ssian], 1- 200. Inst itut Geologi i Akademii
Nauk Estonskoj SSR, Izdatelstvo "Valgus", Tall inn .

MODLlNSKI , Z . 1982. Rozw6j litofacjalny i paleotekt oni czn y ordowiku na obszarze platformy prekambryjsk iej w Polsce . ­
Prace Instytutu Geologicznego 102, 1- 66.

MODLlNSKI , Z. 1991. Distribution of Ordovician rocks in area of Poland . In: L. Malin ow ska (ed.), Geology of Poland III l a,
112. Wydawni ctw a Ge ologiczne , Warszawa.

MODLINSKI, Z ., N EHRI NG-LEFELD, M., and RYBA, 1. 1994. Th e Early Palaeozoic Co mplex in the Poli sh part of Th e Balt ic
Sea . - Zeitschrift f ur geologische Wissenschaft en 22, 227-234.

PODHALANSKA, T. 1980. Stratigr aphy and facial development of Middl e and Upp er Ordovician deposit s in the Leba elevation
(NW Poland). - Acta Geologica Polonica 30, 327-390.

POZARYSKI, W., GROCHOLSKI, A., TOMCZYK, H., KARNKOWSKI , P. , and MORYC, W . 1992. Mapa tektoniczna Polsk i wepoce
waryscyj skiej . - Przeglqd Geologic zny 40, 643-65 1.

PRZYBYLOWICZ, T . 1980. Osad y tufogen iczne ordowiku wyni esieni a Leby (cha rak terys tyka pet rograficzn a). - Archiwum
Mineralogiczne 36, 73-84.

ZINOVENKO, G .V. 1986. Balti c-Dneste r peri cratoni c subs idence zo ne. Proj ect No 86 "East-European platform (south-west­
ern border"), 1- 212 "Nauka i technika" Mirisk.





118 WIESLAW S. BEDNARCZYK

CONODONT STRATIGRAPHY OF THE ORDOVICIAN FORMATIONS

PLATE I

Paltodus deltifer (LINDSTROM, 1955)
1. Drepanodontiform element, WBIOO, Bialog6ra 1,2701.4-2702.0 m, x 150.

21. Oistodontiform element , WBIOI, Gdansk IG 1,3135.4-3137.3 m, x 150. Samples from the Gardno Fm.

Paroistodus numarcuatus (LINDSTROM, 1955)
2. Drepanodontiform element (WBI02) from the Gardno Fm, Bialog6ra 1,2701.4-2702.0 m, x 160.

Microzarkodella flabellum (LINDSTROM, 1955)
3. Oistodontiform element , WB 103, 2423 .5-2425.0 m, x 80.
8. Cordylodontiform element , 2423.5-2425 .0 m, x 70.

16. Ozarkodiniform element, WBI04, 2423.5-2425.0 m, x 80. All samples from the Lankiejmy Mb of the
Pieszkowo Fm, Henrykowo I .

Periodon flabellum (LINDSTROM, 1955)
4. Cordylodontiform element (WB105) from the Lankiejmy Mb of the Pieszkowo Fm, Henrykowo I,

2424 .5-2425.0 m, x 85.
7. Trichonodelliform element (WBI06) from the Klewno Fm, Laniewo 1, 1979.2 m, x 100.

Paroistodus originalis (SERGEEVA, 1963)
6. Oistodontiform element, WBI07, 1979.2 m, x 110.

18. Drepanodontiform element,WBI08, 1979.2 m, x 75. Samples from the Klewno Fm, Laniewo 1.

Paroistodus parallelus (PANDER, 1956)
5. Oistodontiform element, WBI09, 1979.2 m, x 70.

24. Drepanodontiform element,WBllO, 1979.2 m, x lOO. Samples from the Klewno Fm, Laniewo 1.

Baltoniodus prevariabilis (FAHRiEUS)
9. Paracordylodontiform element, WB 111 ,2419.2 m, x 120.

10. Ambalodontiform element, WB 112, 2419 .2 m, x 80.
12. Amorphognatiform element , WBI13, 2423.5-2424.8 m, x 80.
13.0istodontiform element , WB114 , 2424.8-2425.0 m, x 130. Samples from the Lankiejmy Mb of the

Pieszkowo Fm, Henrykowo I.

Sagittodontina cf. furcata (KNOPFER, 1967)
11. Ambalodontiform element (WB 115) from the Lankiejmy Mb of the Pieszkowo Fm, Henrykowo I, 2418 .5,

x 80.

Walliserodus cf. ethingtoni (F AHRiEUS, 1966)
14. Trichonodelliform element (WBI16) from the Lankiejmy Mb of the Pieszkowo Fm, Henrykowo I,

2424.3 m, x 100.

Baltoniodus cf. variabilis (B ERGSTROM, 1963)
15. Paracordy lodontiform element, WB 117, 2419 .7 m, x 100.
19. Trichonodelliform element, WB 118,2421.5-2422.5 m, x 130.
22. Tetraprioniodontiform element , WB119, 2419.3 m, x 130. Samples from the Lankiejmy Mb of the

Pieszkowo Fm, Henrykowo I .

Oistodus lanceolatus PANDER, 1956
20. Oistodontiform element (WB120) from the Lankiejmy Mb of the Pieszkowo Fm, Henrykowo 1,2421.5­

2422.5 m, x 100.
23. Oistodontiform element (WBI2I) from the Klewno Fm, Laniewo 1, 1979.8 m, x 110.
25. Trichonodelliform element, WB122, 1979.8-1980.0 m, x 150. Samples from the Klewno Fm, Laniewo 1.

Microzarkodella ozarkodella LINDSTROM, 1971
17. Oistodontoform element (WB 123) from the Lankiejmy Mb of the Pieszkowo Fm, Henrykow o 1,2418.0­

2420.2 m.

1,2 and 21 represent elements from the Gardno Formation ; 5-7,11,14,18,23-25 elements from the Klewno Formation;
3,4,8-10,12,13,15, 17, 19,20 elements from the Lankiejmy Member of the Pieszkowo Formation . Element in 16 from
the Laniewo I and element in 22 from the Henrykowo 1 boreholes .
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PLATE 2

Eoplacognathus lindstroemi (HAM AR, 1964)
3. Amorphognathiform element, WB 124, 24 13.8 m.
5. Ambalodiform element, WB 125, 2412 .6 m, x 11 0.
6. Ambalodiform element, WB 126, 412.7 m, x 110.
7. Amorphognatiform element, WB 127, 24 13.8 m, x 90 .

10. Amorphognat iform element, WB128, 241 3.8 m, x 120. Samples from the I:..ankiej my Mb of the Pieszkowo
Fm, Henrykowo 1.

Eoplacognathu s reclinatu s (FA HRiEUS, 1966)
11 . Amorphognatiform element (WB129) from the I:..ankiejm y Mb of the Pieszkowo Fm, Henrykow o I ,

24 13.8 m, x 90.

Eoplacognathu s suecicus B ERGSTROM, 1971
9. Amb alodiform element (WB 130) from the Lanki ejmy Mb of the Pieszkowo Fm, Henrykowo 1, 2419.0 m,

x 110.

Eoplacognathu s zgierzensis (DZ IK, 1976)
2. Amb alodiform element, WBI 31, 24 13.5 m, x 180 from the Lankiejmy Mb of the Pieszkowo Fm,

Henrykowo I .

Eoplacognathu s cf. robustus B ERGSTROM, 1971
I. Amorphognathiform element , WB 1132, 24 10.6-2411.0 m, x 180.

Eoplacognathus cf. lindstroemi (HAMAR, 1964)
12. Amorp hognatifo rm elemen t (WB 133) from the I:..ankiejmy Mb of the Pieszkowo Fm, Henrykowo I ,

24 13.5 m, x 180.

Pygodus anserinus L AMONT et L INDSTROM, 1957
4. Haddingodiform element, WB1 34, 24 13.2 m, x 120.

16. Pygodiform element, WB 135, 24 13.5 m, x 120. Samples from the Lankiejm y Mb of the Pieszkowo Fm,
Henr ykowo I .

Amorphognathu s superbus (R HODES, 1953)
8. Amorphognatiform element (WB136) from the Kielno Mb of the Pieszkowo Fm, Henr ykowo 1, 2384 .0 m,

x 110.

Erraticodon balticus D ZIK, 1978
13. Hindeodell iform element (WB I37) from the Lanki ejm y Mb of the Pieszkowo Fm, Henrykowo I ,

24 11.2 m, x 100.

Polonodus sp.
15. Specimen (WB138) from the Lankiejmy Mb of the Pieszkowo Fm, Henrykowo 2, 2423 m, x 100.

Sagittodontina sp.
14. Specimen (WB139) from the Lankiejmy Mb of the Pieszkowo Fm, 2424 .8 m, x 130.

All samples from the Henrykowo I . 1- 7, 9- 16 elements from the Lank iejmy Member of the Pieszkowo Format ion; 8 element
from the Kielno Member of the Pieszkowo Formation.
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