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SEDIMENTARY FEATURES OF TYLAWA LIMESTONES (LOWER

OLIGOCENE) IN THE POLISH FLYSCH CARPATHIANS

The article presents preliminary observations on development and sedimentary features of
the Tylawa limestones, which are the oldest coccolith limestone horizon in the Oligocene of the
Carpathians. Tylawa limestones occur as thin intercalations in Menilitic Beds. A characteristic fea-
ture of these limestones is their specific type of lamination. The thin laminae are arranged in dis-
tinctive successions. These successions are suitable for long-distance correlation of laminae in the
Tylawa limestones in different tectonic units of the Carpathians. Present features as erosional gaps,
plastically deformed laminae, dissolution structures, as well as sediments between laminae e.g.,
thin layers of mud, clay or non-laminated limestones, may preclude detailed correlation of laminae
sequences. Observations of distribution and development of the Tylawa limestones seem to con-
firm the presence of an early Oligocene event in Carpathian basin, which favored deposition of the
Tylawa limestones over the vast area.

[pencraBneHsl npenBapUTEIbHBIE PE3YJAbTATHl HCCIEAOBAHUS DBOJIONMM W OCOOCHHOCTEH
nporiecca 00pa3oBaHUsI THUIABCKUX U3BECTHSKOB, SIBIISIOIIMXCS CTAPEHILIMM TOPU30HTOM HM3BECTHS-
KOBBIX KOKKOJIMTOB ofroneHa Kaprarckux rop. ThiTaBcKie M3BECTHSIKH BCTPEUYAIOTCS B BUJIE TOH-
KUX MepeciianBaHuil B npesieiax MEHWITUTCKHUX IacToB. OTIMYUTEIBHON YepTOH 3THX N3BECTHSIKOB
ABJIAeTCA crenuduueckuii XapakTep HamacToBaHus. IIpocnexuBaercs ocobas 3aKOHOMEPHOCTh B
HIOCTIEA0BATENIBHOCTH PACHONIOKEHHS TOHKUX CJIOEB, MO3BOJIIOIIEH IIPOBOANUTH KOPPENIALMIO CIOEB
TBITABCKMX M3BECTHIKOB, HAXOJSIIMXCS HAa 3HAYUTEILHOM PACCTOSIHUM M B Pa3JIMYHBIX TEKTOHHYE-
ckux obOpazoBanmsix Kapnarckux rop. CoBpeMeHHbIE XapaKTEpUCTHKH, TAKHE KaK 3pO3HOHHbBIE Te-
PEpBIBBL, IIACTUYECKU Ae()OPMHUPOBAHHBIE CIIOH, CTPYKTYPBI PACTBOPEHHS, a TaKKe 0CaJOYHbIE OT-
JIO)KEHHSI MEX]TY CJIOSIMH, HAIIPUMEp TOHKUE CJIOH IPSI3H, TIMHBI HJIH HEPACCIOSHHBIX U3BECTHSIKOB,
MOT'YT MPEMATCTBOBATh TOYHON KOPPENSALMU PACCIOCHHBIX IMocienoBaTeabHocTei. M3yuenune pac-
MIPOCTPaHEHHUS U SBONIOLUH THUIABCKHX W3BECTHSKOB MOATBEPIKAAET HAINYUE 3HAYUTEINHBHOTO Teo-
Joryyeckoro siaeHus B Kapnatckom GacceiiHe B paHHEM OJIUIOLiEHe, KOTOpPOe CIIOCOOCTBOBAIO 00-
Pa30BaHUIO THUIABCKUX W3BECTHAKOB HA OONBIION TEPPUTOPHH.

Tylawa limestones are the oldest coccolith
limestone horizon in the Oligocene of the Car-
pathians. They occur as thin intercalations in
the Lower Oligocene Menilite Beds in different
tectonic-facies units: Silesian and Dukla [10;
5], Skole [4; 3; 6; 7] and Subsilesian [3].

All coccolith limestone horizons in the
Carpathian Oligocene are thought to be a prod-
uct of sedimentation of coccolith ooze over a
vast area in a short time [1]. The Tylawa lime-
stones occur over a much greater area then the

younger limestones. Palacoceanographic condi-
tions during the Tylawa limestones deposition
are still controversial [e.g. 2; 1] and require de-
tailed study.

In this work I present preliminary results
of a project aimed at describing the nature and
paleoceanographic environment of the Tylawa
limestones. I present preliminary observations
on the development and sedimentary features of
the Tylawa limestones. The study has been
carried out in eight outcrops in the Polish
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Flysch Carpathians, from three tectonic units:
Dukla, Silesian, Skole units. I made detailed
lithological logs and collected samples of the
Tylawa limestones. The samples were studied
using mezoscopic, microscopic and cathodolu-
minescent methods. Host sediments of the
limestones have also been studied.

The Tylawa limestones occur just above
cherts of the Lower Menilite Shales as interca-
lations from a millimeter and often up to 10 cm
thick, and the total thickness may reach 25 cm.
There are from one to nearly ten intercalations
in individual sections. These intercalations are
separated by various deposits: shales, mud-
stones, sandstones, cherts, non-laminated lime-
stones, dark non-laminated bituminous shales,
marly shales, and marls. The vertical distance
between the most distant intercalations can be
from 10 m up to 100 m and depends on the type
of the host deposits.

A characteristic feature of these limestones
is their specific type of lamination. When
viewed with the naked eye the laminations are
composed of light and dark wavy laminae,
more or less distinct and continuous. Approxi-
mately, 6 to 10 laminae can be present in 1 mm
of the limestone thickness.

The laminae visible as the dark and light
ones can be subdivided into several microlaminae
in microscopic normal or cathodoluminescent
view. They are very thin, wavy, undulated, partly
discontinuous, and sometimes difficult to trace
laterally. Those laminations are composed of
micrite, with a nodular structure [1]. The light
laminae are built of more or less regular nodular
micrite with very rare thin dark streaks, and dis-
persed small pyrite fromboids. They are ap-
proximately from 0,05 to 0,5 mm thick. The dark
laminae are composed of smaller nodules with
many thin dark streaks. There are many pyrite
fromboids. These dark laminae are often thinner
than the light laminae. The amount of the dark
streaks seems to have an effect on the presence of
light and dark laminae in mezoscopic view.

Densely spaced dissolution structures are
present in the dark laminae. These resemble
stylolites developed at small distances or often
surrounding irregular, flattened nodule.

The nodules present in these deposits are
interpreted as zooplankton (copepod) fecal pel-
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lets made up of coccolith debris [1]. These
point to massive coccolithoporid blooms during
the time interval corresponding to the zone
NP 23. The assemblage of coccolithoporids is
of low diversity, with predominance of one spe-
cies — Reticulofenestra ornata Miiller — [1; 9].

There are abundant well preserved fossil
fishes, belonging to an assemblage which appears
only in this part of the Oligocene section [8].

Poorly preserved rare diatoms [1] may
indicate the source of silica for selective
silicification of some laminae or sometimes of
the whole limestone layers.

Additional characteristic features of the
Tylawa Limestones lamination include: ero-
sional gaps, deformed laminae, plastically de-
formed laminae, non-laminated limestones
clay, or mud layers, and silicification. Some of
them appear in all the studied outcrops, but in
variable form. In some sections they occur in
various positions, and sometimes their occur-
rence is limited to one section.

The thin laminae are arranged in distinc-
tive successions that can be traced in equivalent
limestones in different outcrops. These succes-
sions are suitable for long-distance correlation
of laminae in the Tylawa limestones in differ-
ent tectonic units of the Carpathians. So far,
successful correlation has been obtained over
small distances or with some discrepancies [1].
Often those features mentioned above preclude
detailed correlation of laminae sequences.

Observations of the distribution and de-
velopment of the Tylawa limestones seem to
confirm the presence of an early Oligocene
event in the Carpathian basin, which favored
the deposition of Tylawa limestones over a vast
area. Even if the coccolith limestones are very
thin in profile, separated by different deposits,
they are not representing a background sedi-
ments in the Carpathians basin. They were de-
livered from surface waters to the basin floor in
the form of zooplankton fecal pellets. The pel-
lets are preserved and form limestones under
anoxic bottom waters. Sediments between lami-
nae e.g., thin layers of mud or clay or non-
laminated limestones, as well as structures in
the host sediments mentioned in this paper,
show that there were events that disturbed the
limestone deposition. Dissolution structures
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(styloliths) point to post depositional effects,
which may have had influence on the original
thickness of those deposits.

Further sedimentological data from Ty-
lawa limestones are still being collected, in or-
der to obtain a more detailed view on the nature
of the event (events).
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