1. Introduction

Dwring the complex studies of global stratotype sections,
and their auxiliary reference sections, it was felt that
sedimentology and geochemistry had been insufficiently
applied. Thus this paper tries to fill this gap and deals with a
problem that has been only partly investigated in the
Barrandian area. The results of current and continuing re-
search are presented in this paper.

Three stratigraphic levels were chosen for this study: the
Ludlow-Ptidoli boundary interval (studied by P. Cdp in the
Pozdry quarry near Praha-Reporyje, the Kosov quarry near
Beroun, and the Marble quarry near Praha-Lochkov), the
Silurian-Devonian boundary interval (studied by F. Vacek
in the PoZiry quarry near Praha-Reporyje, Praha-Podoli,
and Praha-Radotin}, and the Lochkovian-Pragian bound-
ary interval (studied by T. Vorel at Cikdnka near Praha-
Slivenec, Homolka near Praha-Velkd Chuchle, and Cernd
rokle near Kosof).

These sections were selected to demonstrate the transi-
tion of each individual boundary interval from a shal-
low-water to a marine basinal environment (see Fig. 1).
Qur discussion of the charactenistics of the depositional en-
vironments, and the processes by which the limestones
originated in each individual boundary interval, is based on
microfacies analysis (WILsON 1973, FLOGEL 1982) and the
study of sedimentary structures and textures.

Most of these sections have been subjected to detailed
biostratigraphical studies in the past, as many of them
serve as internaticnal standards (CHLUPAC 2000a, b,
CHLUPAC et al. 1972, 1985, CHLurPAC — Hrapin 2000,
CHLUPAC — KUKAL 1977, CHLUPAC - OLIVER 1989, CHLU.
PAC — YVACEK 2003, KRiZ et al. 1986). Sedimentological
research, however, was limited 10 only several localities
{see Tab. ).

The results have been discussed among the present au-

thors. Each section of this paper contains partial conclu-
sions, whereas the final general conclusions are the work of
all three authors.

2. History of the research
on the Barrandian limestones

Petrographical and sedimentological swdies of the
Early Paleozoic limestones in the Barrandian area have
been connected mainly with the prospecting for mineral
deposits after World War 2. Former authors have concen-
trated mainly on the qualitative petrography of the carbon-
ate rocks (e. g. NAPRSTEK 1954, PETRANEK 1951, 1960,
KUKAL 1955). The main results of this phase of research
have been summarized in papers by SvOBODA et al, (1957}
and KugaL (1964), which described the petrography,
chemistry, origin, and secondary alterations {diagenesis,
dolomitization, silicification) of the carbonate rocks in the
Barrandian area.

Some minor papers dealing with these limestones were
published in the 1970’5 and 1980s, such as one concerning
of the origin of "stromatactis™ structures (KukaL 1971},
and another on nodular limestones (KukaL 1975). Some
comprehensive texts contain chapters devoted to these
Early Paleozoic limestones (KUKAL 1985, 1986).

New progress in this field began in the 199(0’s when up-
dated methods, such as microfacies analysis (HLapi. 1991,
1992, VELEBILOVA — SARF 1996), isotope analysis, and the
analysis of organmic matter (Hoapi. 1992, SucHy et al.
1996), began to be used. Papers by HLADIL (1995, 1997)
dealing with the facies development of the Konéprusy reef
complex have been discussed by CHLUPAC (1998).

Recent papers have been published by Francy et al.
(1993), FiLip — SucHY (1999), DoBES et al. (1999), HEULEN
et al. (1999), MaNN et al. (1999), and VOLK et al. (1999),

N

II|| :
I
T
-
£

LA

|

Figure 1. Map showing the position of stud-
1ed localities.

1 = Cambrian, 2 - Ordovician, 3 - Silurian,
4 - Devonian, 5 — plaiform formations;
Localities: | — PoZiry quarry, 2 — Kosov
quarry, 3 — Marble quarry, 4 - Radotin, 5 -

Podoli. & - Cernd rokle near Kosof, 7 -

Homolka quarry near Velka Chuchle, 8 -
Cikinka quarry,
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Table 1. Table summarizing the statute of international stratotypes of studied boundaries

Boundary Stratotype Ralified

Lochkovian-Pragian  Homolka quarry near
Praha-Velka Chuchle

Pridali-Lochkovian Klonk near Suchomasty

(McLares 1977)

Ludlow-Piidoli Poziry quarry near
Praha-Reporyje

{BASSET [985)

These studies addressed the problems of thermal history,
the migration of bituminous material, and the circulation of
fluids. by the use of fission-track analysis and other mod-
ern methods.

The term “microfacies”™ was probably first used by
Brown (1943), but only as a synonym for the microscopic
composition of rocks. The numerous studies of limestone
microfacies carried out from the 195 s-70"s introduced »
great number of individoal microfacies types. CUVILLIER
{1952) defined microfacies as “the paleontological and pet-
rographical characteristics of limestones based on thin-sec-
tion studies™, This definition has been further supplemented
by FLOGEL (1982} who defined it as “all paleontological a
sedimentological features observable in thin-sections, im-
prints and polished sections to enlargement 2007,

WILSON's (1975) tdea of 24 standard microfacies (SMF)
contributed to the unification of present research efforts.
This method was first used in the Czech Republic by EL1AS
(1981}, who studied Jurassic carbonates in northern Bohe-
mia, the Moravian Karst, and in the vicinity of Brno. Re-
cently, microfacies analysis has been used in the Jurassic
limestones of the Silesian nappe unit in the Carpathian
Aysch (ELIAS — ELIASOVA 2001 ). Some papers deal with the
macrofacies analysis of the Early Paleozoic rocks of the
Barranadian area, such as Hladil’s study of the 5/D bound-
ary stratotype at Klonk near Suchomasty (HLADIL 1991,
1992). However, WiLsoN's {1973} descniption of SMF was
not followed in that paper. VELEBILOVA and SARE (1996)
studied the Lower Devonian limestones of the Prague area,
and defined eight microfacies types that could be correlated
with classic SMF. A microfacies study of the uppermost
Chotef Limestone and the Kadik Member was carmed out
by Bupil. (1995). A short note on SMF in the Barrandian
area was published in KukaL (1986}, while a microfacies
analysis of the Middle and Upper Devonian limestones in
Moravia was presented by HLaDIL (1988, 1994),

3. Microfacies analysis

Sections were sampled for microfacies analysis in the
merest of characterizing the main lithological types and
lithological boundaries. To this end, about 100 thin sec-
tions were examined.

Petrographical characteristics were descnbed based on

on the Intermational Geological
Conpress in Washington, 19589
{CHLUPAC - OLIvER 193Y)

on the 24, Intemational Geological CHLUPAC el al. (1972},
Congress in Montreal, 1972

on the 27, Intemational Geological Kgiz et al, { 1986),
Congress in Moscow, 1984
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microscopic studies of the paleontological content, authi-

eenic mineralization (such as dolomitization, silicification).

insoluble residues., and the clay and quartz components,

The assignment to individual SMF is based on FoLK's
(1959, 1962} and DUNHAM'S {(1962) classifications of car-
honate rocks. FoLk's (1959} classitication allows the de-
tailed definition of limestone types not only according to
the amount of matrix, cement, and allochems (as is simpli-
fied in DuneaanM s 1962 classification), but also based on
the degree of sorting and sediment maturity.

The results of microfacies analysis also allow the char-
acter of the depositional environment to be defined, and the
reconstruction of the mechanism of origin. In this field. the
contribution of studies of sedimentary structures and tex-
tures (such as parallel or inclined lamination, positive gra-
dation) 15 very impottant.

Only seven of WiLson's (1975) SMF were identified in
the sections studied for this paper, all of which belong to
five facies belts (the following description is based on Wil-
son’s definitions and numbering):

SMF | — spiculite. A dark, organic rich, and argillaceous
lime mudstone or wackestone, siliceous spiculitic calei-
siltite. Spicules are usually oriented, generally siliceous
monoaxons, commonly replaced by calcite.

SMF 2 — microbioclastic calcisiltite. This is a mixmre of fine
bioclasts and peloids with a very fine grainstone or pack-
stone lexture, Fine ripple cross-lamination 1s common.

SMF 3 — pelagic lime mudstone. Its micrite matrix contains
scattered fine sand or silt grains composed of pelagic
microfossils (e. g. radiolarians or globigerimds) or me-
gafauna such as graptolites or thin-walled bivalves.

SMF 5 — bioclastic grainstone or packstone. This is a com-
mon reef flank facies composed mainly of organic de-
bris from organisms inhabiting the reef top and flanks.
Geopetal fillings and umbrella effects from infiltered
finer sediment are common.

SMF 9 - bioclastic wackestone or bioclastic micrite. Almost
invariably this sediment contains the fragments of diverse
organisms jumbled and homogenized by burrowing. It is
formed in quiet water below the normal wave base, and
contains preserved infauna and epifauna,

SMF 11 - coated bioclasts in sparite, grainstones. Bioclasts
may be micritized. This sediment forms in areas of con-
stant wave action, at or above the wave base so that lime
mud is removed.

SMF 12 — coquina, bioclastic grainstone or rudstone, shell
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