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An especially great contribution to the knowledge of the Palaeozoic sedimentary cover above the
cry stalline basement in the EEP was made between 1957-1970. It was the time when a wide-scale study
of subsurface geological structures in the Poli sh Lowland was conducted in association with mineral
resources prospecting. This project involved drilling of hundreds of deep boreholes, 100 per cent of which,
in the early period, were completely cored. As a result, new research material became available, so plentiful
that its detailed analytical study was beyond the capacity of the Poli sh Geological Institute. Silurian
deposits were revealed or pierced in more than 320 boreholes. Their preliminary faunal documentation,
especially that concerning graptolites, con siderably enriched the general knowledge of the Silurian System
not only in Poland (Fig. I) .

Until the mid-1950s, sediments of thi s age had only been known from the outcrops in the Holy Cross
Mountains and in the Sudeten. Their stratigraphy was chiefly described by CZARNOCKI (1919, 1942),
SAM SONOWICZ (1916, 1934 ) as well as by DAHLGR UN and FINCKH (1934) and FINCKH (1932), FINCKH et
al. (1942).

The materials analyzed mainly by the Poli sh Geological Institute and by the oil prospecters pro vided
a deep insight in the stratigraphy and tectonic structure of the Paleozoic cover of the Platform area. A rich
and varied fauna contained in the drilled sedimentary series was the source of fascinating and frequently
unique pal aeontological material.

The mo st interesting among Silurian deposits were the unfolded series encountered in the Polish part
of the south-western EEP over a large area of 100 thousand km 2

. The Tornquist- Teisseyre (T.T.) lineament
forms the SW boundary of the Silurian sediments not folded in Caledonian time (Fig. I).

The Silurian sediments deposited in thi s part of the Platform are fairly thick. Their thickness increases
as the Platform slope plunges south-westwardly, reaching a maximum of 3340 m (ToMCZYK 1976) in the
borehole near Slupsk.

Unfolded platform Silurian deposit s were recorded for the first tim e in 1936 in the Leba borehole
below Zechstein. The borehole wa s drilled on the ele vation of the same name by the former German
Reichsamt fur Bodenforschung in 1935/1936. The section obtained was 609 m thick (664 .5- 1273.4 m)
and represented only the Upper Silurian . Its preliminary de scription was made by DAHLGR UN and SEITZ
(1944) and TELLER (1962). Over one hundred further boreholes drilled close to one another in 1960-1975
confirmed the conclusions of both of these earlier studies (TOMCZYK 1968, 1976 ) (Fig . I ).

Chelm IG-I (Fig. I), a borehole drilled by the Polish Geological Institute in 1954/1955 , was another
well within the SE-most edge of the Polish part of the marginal EEP, where Silurian fossil-bearing strata
were demonstrated palaeontologically. Here, at a depth of 1207.4-1607.4 m, an almost 400 m thick Pfidoli
Series was penetrated in sedimentary continuity below the lower Lochkovian (TOMCZYK and T ELLER 1956;
T ELLER 1960). It contained a rich graptolite (TELLER 1964) and benthic (KOREJ WO and T ELLER 1964) fauna
similar to the one known from the pre sent Pridoli Series of the Prague Basin (HAVLICEK and STORCH 1990;
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Fig. I
A structural map of the marginal part of the EEP (Poland).

Selected Polish boreholes: I - Leba, 2 - Zarnowiec, 3 - Hel, 4 - Slupsk, 5 - Lebork, 6 - Koscierzyna, 7 - Gdansk, 8 
Lutom, 9 - Paslek , 10 - Bartoszyce, 11 - Toruri, 12 - Szczawno, 13 - Ok uniew, 14 - Mielnik, 15 - Chelm, 16 - Ciepiel6w,
17 - Okragle Lake. Selected boreholes outside Poland : a - Brest-l , b - Pishcha-16, c - Tomashovka-406, d - Gushcha-40 15,

e - Yegorany-409.

PRIBYL 1940 , 1981 , 1983 ; HORNY 1955 ; KRIZ et al. 1986 ). At that time this was the second locality in the
world with this kind of faun a. Its stratigraphic positi on and correlation, especially in relation to the British
sequence which at that time was genera lly accepted and regarded as cl assical , posed an uneasy task for
geo logists and palaeontologists.

A number of boreholes drilled in SE Poland and the Bug Depression (TOMCZYK 1974a-d, 1975 a-d,
1977 ) in later years have co nfirmed the results obta ined for Chelrn IG-l sec tion.

The next we ll of imp ortance drilled during the second half of the 1950s was the prospecting we ll
Mieln ik IG-l (Fig. 1) located in the eas tern part of the Podl asie Depression . It yie lded an interesting and
rich Lower Ludl ow (Go rstia n) gra pto lite fauna and also , above the leintwardinensis Zone, a new Earl y
Lud fordian fauna subse quently studie d by URBANEK (1963 , 1966, 197 1). His studies shed light on the
evo lutio n of th is gra pto lite fauna, revealin g a new, heretofore unknown stage in the development of
monograpt ids whose mass occ urrence was recorded for the firs t tim e in the Poli sh subsurface Silurian.
The study of the Late Lud fordian grapto lite faun a, based on the Mielnik IG-l material (URBANEK thi s
volume p. 89) supplements the preliminary results present ed by TSEGELNJUK (19 76a, b) for Volh yni a and
Podoli a.

The information conce rn ing thi s fauna which began appearing as ea rly as the beginning of the 1960s
(TELLER 1966, 1971 ; URBANEK 1963, 1966 , 1971) did not bring a ready response fro m specialists in the
field. It was not until some tim e later that similar fossil assemblages although less num erous (with the
exception of, probably, Volh yni a and Asia, were encountered in various sequences around the world:
Can ada - JACKSON and LENZ (1963, 1972), JACKSON et al. (1978 ), LENZ and JACKSON (1971 ); Volhynia
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- TSEGELNJ UK (1976a, b); Central Asia - MIKHAILOVA (1971 , 1976), KOREN' (19 83, 1986 , 1989); Au stralia
- JENKI NS (1982); Morocco - WILLEFERT (1962); Prague Basin - PRIBYL (19 81 1983); STORCH (1995).

Silurian deposit s associated with the late Caled oni an movements in th e SE branch of th e Caledonian
geosy ncl ine running through Poland have also been reco rded in several points along the T.T. lineament
marginal zo ne. Th ey have been pen et rated by deep borings wi thin the narrow Koszalin-Chojnice belt
(T ELLER and KOREJWO 1968a, b, c; T ELLER 1969; DADLEZ 1967) and also in SE Pol and (TOMCZYK 1962;
DADLEZ 197 4a, b, c). It is not impossible that these dep osits (mainly Ordovic ian and Silurian ) have been
parti all y overthrus t ont o the EEP (DADLEZ 1967 , 1974c) (Fig . I ).

New materi al supplied by the boreh oles s ince 195 6 wa s studied from the point of view of stratigraphy
by T ELLER (1960-1990), T ELLER and KOREJWO (1968a, b. c) and TOMCZYK together with TOMCZYKOWA
(1958-199 0) . Pal aeontol ogical research of the grapto lite fauna has been conducted since 1954 by T ELLER
(1962 , 1964, 1966, 1975, 1976, 1988) and URB ANEK (1954, 1958, 1960, 1963, 1966, 1970, 1976) .

Oth er faunas have been described by KOREJWO and T ELLER (1964), TOMCZYKOWA (1971 , 1975),
TOMCZYKOWA and WITWICKA (1972, 1974), NEHRI NG (1973), NEH RI NG-L EFELD (1985 , 19 87 ), WOLSKA
(196 9), WRONA (1980), and Z BIKOWSKA (l97 3a, b, 1974). LANGI ER-KuZNI AROWA (1967, 1971, 1976)
carried out pen etrating petrographic studies . JAWOROWSKI (1965 , 1966, 1971) and JAWOROWSKI and
MODLlNSKI ( 1968) conducted sed ime nto log ical and some stratig raphic research.

The res ults thu s obtain ed pro vid ed a complete picture of the development of the Silurian deposit s and
faun as in the Polish part of the EEP. This places the Poli sh Silurian amo ng the best recognized in Central
Europe , a fact , which for reasons unknown , has been overlooked by man y research ers (COC KS et al. 1992).

The problem that requires furthe r wo rk is the lithost rat igraphic subdivision of the sed iments . The
subdiv is ion suggested by TOMCZYK (1962 : pp . 10- 23, 110) wa s highl y useful at the ea rly stages of
investi gati on s, but is now inadequate for the present state of knowled ge on the subject.

Havin g di stingui shed the Paslek , M ielnik, Siedlce and Podlasie Bed s, TOMCZYK ( 1962: p. 119, tables
2 and 10) did not specify eit her the lith o- or the chro no stra tigr ap hic cri teria necessar y for thei r di scrimi
nation , nor did he define the nature of the units recog nize d. In later years he never reconside red hi s orig inal
sche me, bu t instead, only offered numerou s interpretatio ns and co rrelations of it.

In some of his pap ers the above author maintains that the uni ts recogni zed by him corres pond to bed s
(TOMCZY K 1970), in othe rs, to region al stages (TOMCZYKOWA 1983) or eve n to fo rmatio ns (TOMCZYK and
TOMCZYKOWA 19 83). The same di screp an cies are evident whe n ana lyz ing the various co rre latio n tables
co mpiled by these autho rs (TOMCZYKOWA 1988: tabl e I ; TOMCZYK 1990 : table 16).

The entire Silurian in Pol and fits we ll in the ex isting internati on al chro nos tra tigra phic subdivis ion, the
region al nam es introduced by TOMCZYK( 196 2) having a purel y local significance. Th ey are the equivalents
of the nam es of formati ons, groups, members, and bed s in an informal lithostrati graphic subdivision; it
is not until they have been red efin ed in conformi ty with the Poli sh stratigra phica l cod e that some of them
may acquire a formal status .

The unfolded platform Silurian deposits of Poland and the fauna they co ntain are fully comparable from
the point of view of both their chrono- and bio stratigraphy with coeval sed ime nts of othe r regions in and
outside Europe. Furthermore, the younges t Seri es of the System (Ludlow and Pfidoli ) are much more
co mplete in Pol and than are their co unterparts in the regions of classical development (e.g ., Britain, Bohemi a).

THE WESTERN MARGINAL ZONE
OF THE EAST EUROPEAN PLATFORM

Wh at is understood by the western marginal zo ne (Fig. I ) is the region NE of the T.T. Iineament that
cuts Pol and diagon all y and ex tends from Koszal in in the NW to Dobruj a and the mouth of the Dnester
Ri ver to the Black Sea in the SE. Bath ym etricall y differentiated , thi s area was, during th e Silurian , cov ered
by an epico ntinenta l sea (POZARYSKI 197 4a, b; TYSKI 197 4). As such, it di spl ayed a varied carbonate- do
lornitic-marl y sed imentation and is richly fossiliferous. Th e epico ntine nta l sed ime ntation embraced the
present-day eastern part of the Baltic Sea with Silurian dep osit s cro ppi ng out on se veral islands, e.g.
Gotl and (BASSETT et al. 1989), Saaremaa or Hiiurnaa , and also Western Estonia (EINASTO et al. 1980;
KALJO et al. 1970,1977,1 991 ; KALJO 1971 ; NESTOR and EINASTO 1977, 1982 ), Lithuania (PASKEV ICIUS
1979, 1986), Latvia (ULST 196 8), NE Poland, Bel aru s, and Volhyni a and Podolia (KRANDIEWS KI et al.
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The facie s be lts of the western margin of the EE P (Upper Wen lock time) .

After EINASTO et al. ( 1986) , mod ified.

1968; TSEGELNJUK 1983a, b) where the presence of Silurian rocks has been recorded in numerous
boreholes (Fig. 2).

One of the world's most beauti fully exposed Silurian rocks of the same epicontinental basin can be
found along the north bank of the Dnester River and its tributaries in Podolia (NIKIFOROVA et al . 1972)
(Fig. 3).

Towards the SW, the East European Platform marginal zone features an abrupt overdeepening, formin g
a slope. The epicontinental basin becomes a deep-water one connected to the NW with the SE branch of
the Caledonian geosynclin e. The entire basin displays a predominantly continuous argillaceous-marly
sedimentation. The planktonic graptolite fauna s amassed in these sediments are abundant and continuous
as to allow a study of their phylogeny and astogeny (TELLER 1969).
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The deep-water zone forms a fairly narrow belt parallel to the TT. lineament. Throughout the
epicontinental area and the deep-water basin situated on the Platform slope, Silurian deposits did not
undergo folding at the Caledonian time, the only folded structures having been encountered in the
elevated foreland of the EEP in the Koszalin-Chojnice belt (TELLER and KOR EJWO 1968b; MODLINSKI
1968, 1982; DADLEZ 1974a, c) and also encountered in several boreholes in the SE (TELLER 1964;
TOMCZYK 1968) (Fig. 1).

STRUCTURAL FACIAL REGIONS

In the Palaeozoic, the marginal zone of the Epigothic EEP was fairly labile, which accounted for
a considerable differentiation of the morphology of its crystalline basement and also of the sedimentary
cover (POZARYSKI 1974b). The Silurian Sea was a continuation of the Cambrian basin, limited on the N
and NE by the crystalline Baltic Shield and on the SE by the Ukrainian Shield. The bathymetric conditions
prevailing in the extensive and calm basin together with a moderately warm climate contributed to the
development of a rich and varied organic world . This facilitated a detailed stratification of the sediments,
permitting a reconstruction of the basin's history and compilation of litho- and biostratigraphic schemes
instrumental in interregional correlation.

NE of the TT lineament, one can distinguish several negative and positive structures that had a strong
impact on the development of the sediments and fauna in that region (TYSKI 1974 ; POZARYSKI 1974b)
(Fig . I) .

The largest is the well-recognized Peribaltic Syneclise. It includes Latvia, Lithuania, part of SW
Estonia, a small section of N and NW Poland which stretches from Koszalin to the Okragle Lake in the
east, via the Leba Elevation, the Gdansk Bay, and a narrow belt running from Elblag . That narrow strip
forms the southern limb of the Peribaltic Syneclise in that area .

The Silurian sediments of the eastern part of the Syneclise (Estonia, Latvia, Lithuania) are described,
especially by Estonian geologists , as the East-Baltic Silurian forming part of the East-Baltic Sedimentary
Basin recognized there (EINASTO et al. 1986 ; KALJO 1971; KALJO et al. 1970 ; KALJO and JURGENSON 1977).

Within the Polish part of the EEP slope, as well as in the more shallow parts of the Peribaltic Syneclise,
it is possible to distinguish larger and smaller structures of the second order. Some authors (ZNOSKO 1962,
1963,1964, 1965, 1970; ZNOSKO and PAJCHLOWA 1968; TYSKI 1974; POZARYSKI 1974a, b) associate the
structures with the Caledonian movements, whilst others (VASILIAUSKAS 1965; SUVEJZDIS 1968) ascribe
them to the Variscan movements. Among the most important structures are the Leba elevation, the
Masurian-Belarussian AntecJise, the Podlasie Depression, and also a number of smaller uplifts and
depressions in the SE Lublin Region and in Southern Podlasie (Fig . 1).

The epicontinental Silurian of the marginal zone of the EEP also features two main sedimentary basins,
each having a different configuration. These are the East Baltic and Podolian Basins (EINASTO et al. 1980)
(Fig. 2).

The East Baltic Basin cut deeply into the Fennosarmatian continent forming an open bay whose Nand
NW shores marked the S slope of the Baltic Shield and the NW slope of the Ukrainian Shield, respectively.
This basin was an extension of the Central European Caledonian geosyncline tapering out towards the
East.

On the contrary, the fairly narrow Podolian Basin extended almost meridionally, running parallel to
the SW margin of the crystalline Ukrainian Shield. It descended rapidly south-westerly to become an open
sea (EINASTO et al. 1980).

Connected with the same marginal epicontinental sea, both the basins basically developed along the
same lines. There was a considerable difference, however, in that the Early Silurian transgression began
in the East Baltic Basin as early as the Middle Llandovery, whil st in the Podolian Basin it did not start
until the onset of the Wenlock. Similarly, the Late Si1urian regression, which in the East Baltic Basin was
recorded as early as the Late Silurian (Pfidoli), does not appear in Podolia until the Early Devonian (the
Dniester Formation) (EINASTO et al. 1980) . A transition zone between the two basins has also been
confirmed by boreholes in eastern Poland (TOMCZYKOWA and TOMCZYK 1979).
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The East Baltic Basin (Latvia, Lithuania and the SW part of Estonia) (Fig. 2). - Thanks to natural
exposure s in W Estonia and on Saaremaa and Hiiumaa islands, as well as to numerous boreholes drilled
in Estonia, Lithuania and Latvia, the basin has been well described (EINASTO 1986 ; EINAsTo et al. 1980;
KALJO et al. 1970; NESTOR 1994; PASK EVICIUS 1979, 1986 ; PASKEVICI US et a!. 1994 ; ULST 1968; GAJILIITE
et al. 1967). Throughout the entire Silurian, highly favourable living conditions existed for the continuous
development of fauna. Thi s made pos sible the execute a grapto lite-based orthostratigraphic subdivision
that could be further correlated with the areas featuring the predominance of argillaceous facie s (PASKE
VICIUS 1986). Orthostratigraphic subdivisions based on conodonts, ostracods and ichthyofauna allowed,
in turn , the more shallow facie s of the basin to be connected and correlated with the regions farther West
and South (the Podolian Basin).

Bath ymetric analysis permitted three regions to be distinguished in the basin (KALJO et al. 1983). They
are:

I) The shelf showing a predominance of various carbonates and distinctly subdivided into three
macrofacial zones with a specific rock and faunal composition.

2) The gentle slope of the cry stalline basement with prevailing muddy-carbonate-terrigenous rocks;
the top part is dominated by calcareous marls containing numerous concretions and intercalations of
detrital-muddy limestone, whil st in the lower portions, marl s are fairly uniform.

3) A depression area featuring basically muddy-terrigenous facies and occupying the deepest central
part of the basin. The rock is predominantly dark grey bituminous laminated horizontal claystones
interbedded with marl s (NESTOR and EINA STO 1977; KALJO et al. 1970 ; EINASTO, et a!. 1980 ; KALJO and
JURGENSON 1977).

According to KALJO et a!. ( 1983), there were three basic stages of sedimentation each strongly
influenced by tran sgression s and regression s, changes in climatic and alimentation conditions, extent of
terri genous material tran sport, tectonic development, and fin ally through the rate of sedimentation. The
first stage was of a limited duration, namely from the Early to the Middle Llandovery. It was characterized
by a limited supply of terrigenous material and a rapid deepening of the basin. The second stage, which
began in the Late Llandovery and lasted until about the end of the Ludlow, displayed a fairly intensive
mudd y-carbonate sedimentation in the open shelf area, a marly-muddy type on the slope, and a muddy
one in the deeper part s of the basin. The third stage is associated with the late st Silurian - the Pfidoli ,
and extends into the Early Devonian. During that time the sedimentation of terrigenous material was quite
intensive due to the Caledonian orogenic mo vements to the North.

The Podolian Basin (Fig. 2). - Th e Basin belonged to the same epicontinental area which, in the
Silurian, stretched along the marginal zone of the EEP. Connected with the East Baltic Basin via E Poland,
Belaru s, Lithuania, and Latvi a, the Podolian Basin can be easily distinguished as a separate one (EINASTO
et al. 1986) by its position on the platform, its facial zonation and also by the timing of the Early Silurian
transgression and the Late Silurian regression.

On the western slope of the Ukrainian Shield, the Podolian Basin displays a predominance of
carbonate-marly deposit s interbedded with dolomites. They contain rich, diverse and adequately studied
benthic fauna. Where the slope of the EEP plunged and the sea became deeper, clayey-marly and
clayey-muddy sedimentation prevailed, yie lding abundant faunas (TsEGELNJU K et al. 1983b; KOREN' et
a!. 1989).

Silurian deposits are conspicuously expo sed alon g high escarpments (100-200 m) of the north bank
of the River Dnester flowin g in a deeply cut valley and along its north tributaries. Stretching for about
100 km, between the villag es Naddnestrovka in the East and Dne strovoe in the West , the out crops reveal
Cretac eou s and Tortonian deposits 30 to 50 m thick.

Due to the monoclinal aspec t o f the layer s and their gentle 1_2 0 dip , toward s WSW, the old est deposits
are exposed in the East, and the younges t, in the West (NIKIFOROVA et al. 1972; TSEGELNJ UK et al. 1974).

The Silurian deposits disconformably overlying the Ordovici an rocks, are in turn, overlain by a con
formable and continuous sequence of marine Early Devoni an terrigenous-carbonate sediments. According
to some estimates (NIKIFOROVA et al. 1972), their thickness atta ins 370 m, whil st other authors (TSEGELN
JUK et al. 1983b) suggest a thickness as high as 471 m.

The Podolian section (Fig. 3) features a complete sedimentation cycle starting with a marine transgres
sion in the Early Silurian (Late Llandovery) and ending in a regression and replacement of the marine
conditions by the continental ones in the Early Devonian (NIKIFOROVA et al. 1972 ; PREDTECHENSKY et al.
1983). Carbonate deposits prevail throughout the cycle, with dolomites, some barren or Red Beds also
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Silurian key section of Podolia outcroping along the Dniester tributaries.

After 0 .1. NIKI FOROVi\ et al. (1972) and T .N. K OREN' et al. (1989), modified.

occurrin g at different stratigraphic levels. All this is suggestive of a considerable mobility of the sea
bottom, including the possibility of breaks in deposition . However, on the basis of the continuity of the
fauna (N IKIFOROVA et al. 1972), a break in sedimentation seems unlikel y.
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The western part of the Peribaltic Syneclise (Fig. 1). - Numerous structural boreholes and those
for oil and gas prospecting drilled between 1960 and 1980 revealed, under the Permian cover, an erosional
surface of Silurian deposits varying in age. They were either partly penetrated or bored through. The
thickness of the Silurian rocks ranges from about 300 m in the East, in the southern limb of the Peribaltic
Syneclise (the Goldap IG-I borehole), to about 3300 m in the western part (the Slupsk IG-l borehole)
(TELLER 1969; TOMCZYK 1968) .

The extreme west of the Syneclise featuring a fairly sudden overdeepening of the Silurian Basin that
developed in the marginal zone of the EEP, is dominated by clayey-muddy facies with subordinate
carbonate interbeds. Silurian depo sits rest on an uneven Late Ordovician surface of the epeirogenic
Taconian phase. The chief faunal elements are graptolites which serve as the basis for biostratigraphic
subdivision (TELLER 1964, 1969; URBANEK 1966, 1970), although Late Silurian (Ludlow, Early Pfidoli)
deposits in the region of the epicontinental facies development (the Leba Elevation and further East) also
yield an abundant benthic fauna instrumental in achieving a more accurate biostratigraphy (MARTlNSSON
1964; TOMCZYKOWA and WITWICKA 1972, 1974; ZBIKOWSKA 1973a, b).

The onset of the Llandovery Series is marked by the deposition of graptolite-bearing black claystone
interbedded with a barren grey-green variety and having thin intercalations of dolomitic limestone with
scarce brachiopods. In some parts of the basin, interbeds of unfossiliferous red-brown claystone are found .
The thickness of the series varie s, ranging from 25 m near the Paslek IG-l and Prabuty IG-l boreholes
to almost 70 m in the Koscierzyna IG-l deep boring. This is indicative of a fairly varied relief on the
Ordovician surface. The abundant and well -preserved graptolite faunas provide a complete record of the
Llandovery Series from the acuminatus Zone up to the crenulata-spiralis Zone (TELLER 1969) .

The Wenlock Series is characterized by a uniform and fairly monotonous clayey sedimentation with a
growing local proportion of carbonates. The deposits contain a rich and well-preserved graptolite fauna
permitting the recognition of a complete section (TELLER 1976, 1986) . The thickness of the serie s ranges
between 80-100 m, although in places (the Lebork IG-I borehole) it may reach 150 m. The Wenlock
seems to be a time when the Late Silurian transgression in this area reached its peak, whereas the later
Silurian tend s to have a regressive character.

The Early Ludlow (Gorstian) Series is a continuation of the Wenlock clayey sedimentation, but there
is a distinct interval between the two marked by a crisis in the graptolite fauna when almost all Wenlock
representatives become extinct and new lines appear. Thi s event has a global range and is recorded in
every better known section the world over (JAEGER 1991; KOREN ' and URBANEK 1994). The postcrisis
dynamic development of the Gorstian fauna was studied by URBAN EK (1966, 1970) using etched material
from the Mielnik IG-l borehole, the Podlasie Depression. URBANEK established several new graptolite
zone s which were subsequently confirmed not only in other Polish sections but also in a number of coeval
sections throughout the world. The thickness of the Ludlow (Gorstian) Series varie s between 270 m on
the Leba Elevation to 350 m in the Lebork IG-l borehole (TOMCZYK 1968) .

The Late Ludlow (Ludfordian) Series displays a considerable increase in the thickness of the deposits,
800 m at the most , starting from the aversus Zone and embracing vast areas of the western part of the
Peribaltic Syneclise . The muddy fraction becomes more prominent. The graptolite faunas present in clayey
interbeds allow zonal subdivision s from the aversus Zone to the spine us Zone (URBANEKand TELLER, this
volume, p. 35) .

The latest unit of the Silurian, the Pfidoli Series is distinctly regressive, the basin showing signs of
gradual shallowing and general disappearing as a result of the final stage of the Caledonian orogeny. The
clayey-muddy facies gives way to a marly-carbonate one with abundant benthic faunas in frequent
carbonate intercalations, whil st graptolite plankton becomes eliminated.

The western Peribaltic Synecli se, as demonostrated by trilobites and ostracodes (ToMCZYKOWA and
WITWICKA 1972, 1974), contains only the Lower Pfidoli, the absence of its upper part and of Devonian
deposits being probably due to the pre-Permian ero sion.

The southern slope of the western part of the Peribaltic Syneclise can be traced in Poland to the
Lithuanian and Russian borders as a narrow belt extending from the Goldap IG-l borehole in the East as
far as the Zamowiec IG-l borehole in the West. The Silurian deposits recorded here show a greater
carbonate content and reduced thickness. That sedimentation occurred in much more shallow conditions
is evidenced by the presence, in the Early Llandovery, of nodular lime stone overlying Ordovician depo sits
with only a small break in sedimentation. The complex of younger Silurian sediments contains a much
greater proportion of carbonates yielding a rich graptolite fauna. Here again various units of the latest
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Silur ian are sometimes missing; where they do occ ur, marls bea r abundant benthic faunas , es pecially
trilobites, which make careful biozon at ion possible (TOMCZYKOWA 1988).

In thi s reg ion, the development of the Silurian sedimentation is closely associated with fac ial zones
typical of the East Baltic Basin . As a result of the recent Masurian-Suwalki Elevatio n, wh ose Siluri an
dep osit s have been eroded, these zones (Fig. 1) were co nnec ted with the eastern part of the Podl asie
Depression and the Bu g Depression , extending further through Volh yn ia and what is known today as
Podoli a and as far as the Black Sea in the south east.

The Podlasie Depression (Fig . I). - The wes tern Epigothi c EEP was stro ngly res truc ture d during
the Ca ledonian and Variscan times. The megastructures that appeared then had a grea t impact on the
development of the Palaeozoic sedime ntation cover (POZARYSKI 1968). The Podl asie Depression was
formed due to the elevation of the Masur ian-Belaru s Anteclise as late as the Variscan tim e (S UVEJZD IS
1968). The Balti c Synecli se was split into the Peribaltic Syneclise which developed in the Nor th and the
Podlasie Depression situated to the South of it. The Bug Depression and the Lukow-Wisz nica horst
(POZARYSK I 196 8) also appea red at the same time.

Silurian deposit s recogn ized in the Podl asie Dep ression show a considerable fac ial diversit y, as well
as the lack of so me stratigraphic unit s at the base and the top of the series . In the western part of the
Depression (boreho les: Okuniew IG-I , Dobre IG-l , Terebin IG-l , Zebrak IG-l , Siedliska IG-I , and others,
TOMCZYK 1975a, c, d, TOMCZYKOWA and TOMCZYK 1979), var ious parts of the Early Lland overy are
represented by arg illaceous- rnuddy deposit s that ove rlie Late Ordovician deposit s with a Taconian hiatu s.
Their age is well-established due to gra pto lites occ urr ing in all sec tions.

The Ludlow and Pfidoli Series con tinue the argi llaceous-rnuddy sed imentation, althoug h so me parts
have been removed by post-Siluri an erosion. The erosion surface of the Silurian is overlai n by Carbon ife
rous, Permi an, or Jurassic deposit s. The thickness of the Silurian deposits, rangin g within 300-1300 m,
incr ea ses considerably towards SW, es pec ia lly tho se of the Lud fordi an .

The eastern part of the Depression (boreho les: Wrotn ow IG-I , Biala Podlaska IG-I , Terespol IG-l ,
Mielnik IG-I , Stadniki IG-l , Biel sk Podlaski IG-l , and Wid owo IG-I , TOMCZYKOWA 1988) displ ays a
chiefly ca rbonate- rnarly facies, with the base of the sec tion being made up of the most co mplete ly
developed Wenlock and partly Lland overy Series overly ing the Ordovici an stra ta with a sed imentation
hiatu s (PUSHKI N et al. 1991). Abundant graptolites (URBANEK 1966, 1970) and tril obites (TOMCZYKOWA
1988) allow the age to be confide ntly defined .

The Ludl ow is dominated by marly deposits yie lding a ric h gra pto lite faun a which served as the basis
for not only a new zonal subdivision scheme of the se ries (TELLER 1971 ; URBANEK 1963, 1970 , 1971 ),
but also for es tablis hing the presence of a new, heretofore unknown developmental stage of thi s fauna.

The Pfidoli an Series is co mplete only in the lower part , its upp er member havin g been removed by
eros ion. The thickness of the Silurian success ion varies between 9 and 225 m and is incomplete .

Towards SW, the belt co nta ining Silurian deposits tapers out, and, on the Lukow-Wiszni ca horst , they
are co mpletely abse nt.

The Bug Depression (Fig. 1). - In the Bug Depression , Silurian deposits are show n to be present in
deep boreholes: Kapl onosy IG-I , Krow ie Bagno IG-I , Busowno IG-l , Chelm IG-I , Bialopol e IG-I , Narol
IG-l , Terebin IG-l , and Strze lce IG-I ) (TELLER 1964 ; TOMCZYKOWA 1988). So me of the sec tions repeated
ly displ ay the transition fro m the marin e Silur ian to the marine facies of the Early Gedinnian (Early
Lochk ovian ). Argi llaceous- rnuddy sediments prevail , their carbonate-conte nt increasing toward s the top .
Thi s is ev ide nced by fine intercalation s of arg illaceous limestone and carbonate nodul es. Complete Si lur ian
sec tions as well as the Early Devoni an developed in the Rhin e faci es (Gedinnian) can be traced on the
basis of abunda nt grapto lites (TELLER 1964; TOMCZYKOWA and TOMCZYK 1979). Apar t from graptolites,
there are abunda nt and diverse benthic fa una (tri lobites, bivalves, cri noids, brachi opods, and others)
(KOREJWO and TELLER 1964 ; TOMCZYKOWA 1975), revealing stro ng ties with the Med iterr anean (Pa lae
otethys) . The unfold ed Silurian of the Bug Depression ex tends south-westwa rdly as far as the TT
lineament , whilst coeval stro ngly fold ed sequences have been discovered on the fore land of the area
elevated by the EEP in the Rud a Lub ycka and Rawa Russkaya boreholes and also in the boreholes near
the city of Lvov. The thickness of the undeformed Siluria n deposits of the Bu g Depression ca n atta in
1100 m.

The East European Foreland (Fig. I). - Penetrated in only a few well s, Silurian deposit s of the TT
lineament zone are assoc iated with the Ca ledo nian struc tura l complex. Thei r folding and, prob ably, parti al
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overthrust onto the rigid platform occured during the fading phases of the Caledonian orogeny (DADLEZ
1967, 1974a , b; ZNOSKO 1962, 1963, 1964, 1965, 1970 ; MODLINSKI 1968 , 1982; TELLER 1969 , 1974;
TELLER and KOREJWO 1968a, b, c; TOMCZYK 1980).

In NW Poland, various fairly thick members of Llandovery, Wenlock and Ludlow depo sits have been
documented as lying below the Devonian, Carboniferous or the Perrnian deposits of the Koszalin-Chojnice
zone (MODLlNSKI 1968; TELLER and KOREJWO 1968a, b, c; CZERMINSKI 1967; DADLEZ 1967 ; HAJLASZ
1967).

In the boreholes of nearby Rugia, however, FRANKE (1967, 1978) and JAEGER (1967) have encountered
a very thick complex of variably dipping Ordovician graptolitic shales.

In Central Poland (the Warsaw Synclinorium), the Caledonian struc tural complex is rather poorly
known (DADLEZ 1974a, b). Silurian sediment s penetrated in several borings attain a con siderable thickness
and must have been depo sited in a geosynclinal basin. How ever, volcanism and intrus ive magmatism are
lacking, and there are no signs of Caledonian movements. The presence of Upper Silurian folded deposits
has also been recorded in the extreme SE Poli sh part of the T.T. lineament, in the Ruda Lubycka borehole
(TOMCZYK 1962; TELLER 1964), and also not far away, but already beyond the Poli sh border, in the Rava
Russkaya well.
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