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Abstract: Fine-grained conglomerates have been found in five caves in the southern part of Polish Jura: Wierz-
chowska Gorna, Nad Zrodiem V, Bez Nazwy, Jama Ani, Schronisko ze Zwirem. The conglomerates are matrix-
supported and are composed of dark grains, quartz grains, clasts of Upper Jurassic limestones, ferruginous clay
matrix and carbonate cement. The dark grains, characteristic of the conglomerates, formed in Oxisols in tropical or
subtropical climate. The soils formed in Palacogene, probably in Eocene time. They were eroded in Oligocene or
Miocene time and their physically resistant components were redeposited into caves, forming the conglomerates.
Pliocene erosion removed the conglomerates nearly completely, so that only small fragments of them are
preserved until now.

Abstrakt: W pigciu jaskiniach potudniowej czgsci Jury Polskiej (Jaskinia Wierzchowska Gorna, Jaskinia nad
Zrodlem V, Jaskinia bez Nazwy, Jama, Ani, Schronisko ze Zwirem) stwierdzono wystepowanie zwirowcow. Zwi-
rowce o rozproszonym szkiclecie ziarnowym sktadaja si¢ z: ciemnych ziarn, ziarn kwarcu, fragmentéw wapieni
gornej jury i ilasto-zelazistego matriks. Zwirowce spojone sa weglanowym cementem. Charakterystyczne dla
zwirowcOw ciemne ziarna sa pochodzenia pedogenicznego i powstaly w glebach typu Oxisol w warunkach
klimatu tropikalnego lub subtropikalnego. Gleby te rozwijaty si¢ w paleogenie, zapewne w eocenie. W oligocenie
lub miocenie byly one rozmywane, a ich mechanicznie odporne komponenty byty redeponowane w jaskiniach
tworzac zwirowce. Wigksza czgs¢ tych zwirowcow ulegla nastepnie erozji w pliocenie tak, ze do dzisiaj zacho-

waly si¢ jedynie ich niewielkie fragmenty.
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INTRODUCTION

Age of the caves in the southern part of Polish Jura is
determined by most authors at Late Miocene—Quaternary
(R. Gradzinski, 1962; Madeyska, 1977). The last, Late Qua-
ternary, stage of the cave evolution is well documented by
analysis of faunal remains, archaeological material and li-
thology of cave sediments (Madeyska-Niklewska, 1969;
Madeyska, 1981, 1988). A detailed restoration of the earlier
phases of cave filling and origin is precluded by the lack pa-
lacontologically dated sediments older than Early Pleisto-
cene.

Fine-grained conglomerates, recently found in five
caves in the southern part of Polish Jura (M. Gradzinski et
al., 1994, 1995; M. Gradzinski, 1998), seem to shed a new
light on the origin and early evolution of the caves in this
area. The origin of the clastic material in the conglomerates,
the conglomerates’ stratigraphic position, age and signifi-
cance are the topic of this paper.

MATERIAL AND METHODS

The studied conglomerates have been found in five
caves in the southern part of Polish Jura: Wierzchowska
Gorna, Nad Zrodlem V, Bez Nazwy, Jama Ani and Schroni-
sko ze Zwirem (Fig. 1, Table 1). The specimens from the
caves Nad Zrédlem V and Bez Nazwy were from Andrzej
Gorny’s collection and the specimen from Wierz- chowska
Gorna — from Lubomir Zawierucha’s. The specimens have
been collected in caves during exploration by digging. The
conglomerates in these three caves are no more exposed.

Specimens were studied by observation of polished sec-
tions; polished thin sections made from selected portions
were studied under binocular biological microscope, petro-
graphical microscope and scanning electron microscope
(SEM) JEOL 5410 equipped with energy dispersive spec-
trometer (EDS) Voyager 3100. Sediment colour was deter-
mined using GSA Color Chart (Goddard et al., 1970).
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Table 1

Location and basic morphometric characteristics of the
studied caves

Name of Location Altitude ‘ Length | Source
cave ‘

N . Szelerewicz
WIGIZ?hOW EHTES S ca400m | 960 m | & Gorny,
ska Gorna Valley

1986
Nad Bedkowska | Szelerewicz
, ’)’) L
Zrédiem V Valley 405m - 22m | g
\ o Zarski Gomy &
Bez Nazwy Ravine 410 m 60 m Kurel, 1996
Jama Ani Jamki Ravine, 418 m 158 m | Xamadanisls
et al., 1995
Schronisko | Januszkowa Gémy &.
o g , . 417 m 4m Szelerewicz,
ze Zwirem Gora hill 1990
Al P
THE OCCURRENCE

OF CONGLOMERATES

All caves with conglomerate sediments occur in so
called rocky facies of Upper Jurassic limestones (cf. Dzu-
tynski, 1952). The caves are now inactive and are fragments
of greater ancient systems of underground water circulation,
now largely filled with sediments. Wierzchowska Gorna,
Nad Zrédtem V, Jaskinia Bez Nazwy, and Jama Ani lie on

4]
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Fig. 1. Location of studied caves: 1. Wierzchowska Gorna, 2.
Nad Zrédtem V, 3. Bez Nazwy, 4. Jama Ani, 5. Schronisko ze
Zwirem

M. GRADZINSKI

Fig. 2. Cave map and cross-sections through meandering gal-
lery in the central part of Jama Ani; arrow points to location of
conglomerate patch on a ledge in the galler

valley slopes within the Ojcow Upland; the Schronisko ze
Zwirem is within an isolated hill of Upper Jurassic lime-
stone, surrounded by Pleistocene sands.

POSITION OF CONGLOMERATES
IN SEQUENCES OF CAVE SEDIMENTS

The Wierzchowska Goérna cave lies in the Kluczwoda
Valley northwest of Krakow (Fig. 1; Szelerewicz & Gorny,
1986). Conglomerates were found in this cave in a dig be-
hind Sala Balowa chamber, at altitude of ca 400 m. They oc-
cur in the lower part of sediments that completely fill a gal-
lery ca 1.8 m high (personal information by Lubomir Za-
wierucha). They are directly underlain by red, cemented
clays with well rounded gravel of Jurassic limestone (see
also Fig. 4) and overlain by brown clays described by Feli-
siak (1997) and including remains of Glis sackdilligensis
(Heller 1930) dating the clays at Biharian. The brown clays
include also clasts of dark-red clays for which Felisiak
(1997) suggests an older, even Pliocene age.

Nad Zrodlem V lies on the slope of Bedkowska Valley
northwest of Krakow (Fig. 1; Szelerewicz, 1996). The con-
glomerates occur in this cave ca 8 m from the entrance un-
der a thick cover of flowstone and stalagmites. The speleo-
thems are radiocarbon dated as older than 40,000 (Pazdur ef
al., 1994). The conglomerates lie directly on the limestone
floor of the cave (personal information by Andrzej Gorny).

Jaskinia Bez Nazwy lies in Zarski Ravine — the right-
side lateral branch of Ractawka Valley (Fig. 1; Gémy &
Kurek, 1996). It entrance was excavated by teams led by
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Fig.3. Jama Ani, ledge in upper part of meandering gallery;
conglemarate lies on it behind the person

Andrzej Gorny in the eighties. A lens of cemented gravel
was found during digging in the bottom of a small pothole
situated a few metres behind the cave entrance (personal in-
formation by Andrzej Gorny).

Jama Ani lies in Jamki Ravine — a side gorge of Sas-
powska Valley (Fig. 1; M. Gradzinski et al., 1994, 1995). Its
entrance lies at altitude of 418 m. The cave is 158 m long
and 30.5 m deep. The main gallery of this cave is a meander
up to 6 m high. The meander has ovate cross-section in its
upper part, with a narrower canyon entrenched into the floor
so that the overall cross-section is of “keyhole” type (cf.

Fig. 4.

Fine-grained conglomerate underlain by red cemented
clays, Wierzchowska Gorna

Ford & Williams, 1989). The conglomerate was found on a
ledge in the meander at the depth of 16.5 m below the en-
trance level, i.e. at altitude of ca 402 m (Fig. 2). They form a
lens of 12 cm maximum thickness. The ledge is situated ca.
0.7 m below the ceiling of the meander and it is a fragment
of the ancient floor of the ovate gallery (Fig. 3). The sedi-
ments probably covered the floor of the gallery or even
filled it completely. The preserved patch of conglomerate is
a remnant left by erosion that removed the conglomerate
from the gallery floor and created the downcut canyon.

Schronisko ze Zwirem lies on the southern slope of the
Januszkowa Géra hill northwest of Olkusz (Fig. 1; Gorny &
Szelerowicz, 1990). It is probably a fragment of a larger de-
stroyed karst cave. The described conglomerates form a
continuous layer, up to about 20 cm, on top of cave sedi-
ments, only fragmentarily covered with a thin layer of hu-
mus.

LITHOLOGY OF CONGLOMERATES

The studied conglomerates are matrix-supported (Figs
4, 5). The clasts are usually chaotically arranged. In two
cases — in Wierzchowska Gorna and Jama Ani — the con-
glomerates display coarse-tail normal grading.

The described conglomerates are composed of: (i) dark
grains of variable roundness, (ii) quartz grains, (iii) angular
fragments of Jurassic limestones and (iv) ferruginous clay
matrix. The conglomerate has carbonate cement. Propor-
tions of the components vary between the studied localities.
Quartz grains dominate in conglomerates from Nad
Zrodlem V and Schronisko ze Zwirem, while the dark
grains dominate in conglomerate from Wierzchowska
Gorna (Figs. 4, 5). The least numerous were angular frag-
ments of Jurassic limestones.

Among the gravel components, the dark grains are the
most differentiated category. Some of them are very well

Fig. 5.

Rounded dark grains, some of them broken; Wierz-
chowska Gorna; transmitted light



