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M I C H A L KOVÁČ* 

LOWER MIOCENE SEDIMENTATION IN THE AREA OF JABLONICA 
DEPRESSION — A MODEL BOUND TO OBLIQUE-SLIP 

MOBILE ZONE 
(Figs. 2, Pis. 4) 

A b s t r a c t : G e o d y n a m i c a l d e v e l o p m e n t of the SW p a r t of the 
West C a r p a t h i a n s in t h e Lower Miocene is ref lected in the sedi­
m e n t a r y record of J a b l o n i c a depress ion. S e d i m e n t a t i o n in t h e bas in 
of longi tudinal iintraimountain depress ion is r e p r e s e n t e d by t h e 
Eggenburg ian Rozbehy conglomerates . The c h a n g e of reg ime of t h e 
s e d i m e n t a r y a rea d u r i n g the K a r p a t i a n is d o c u m e n t e d by J a b l o ­
nica conglomerates . They w e r e deposited in the region of obl ique-
-slip mobi le zone. Model of format ion of the J a b l o n i c a conglome­
rates body — del ta ic-al luvia l fan was compiled on t h e basis of 
l ithological cr i ter ia and genetic analys is of pebble m a t e r i a l . 

P c 3 io M e: B iiocie.ioiunwibHocTii HanjiacTOBaHHfl SIÚ.-IOHHIIKOÍI BIKI-
ÄHHbi OTpa>i<aeTC>i iTo/iiniaMiuieCKOc pa3Bimic 103 l a c n í 3aiia/uibi.\ 
Kapiiar no Bpe.MH IIH>KHCTO MHOucHa. Oca/tKOHaKoiuíciiiiĽ B ôacceíiHe 
npoao.'ibiioro MOKropHoro nporn6a npwiCTaB.ieno p03Ôe>KCKHMH KOIUVIO-
MepaTBMH sireHĎypra. I-ISMCHCHHC poKiiwa oójiaCTH OIVIO/KOHIIH BO BOCMÍI 
KapnaTa no.n.TBep>KnaiOT SIÓJIOHHUKIÍC KOHrjiOMepaTbi. OHH OT.iara.nicb 
B paňOHe MOÓHJIbHO'i 30Hbi C KOCbIM CMCIUCHHCM. Mo/KVIb OÓpa.'äOU[11 Illii 
re.ia HOJIOHHUKHX KOHr.ioMepaTOB — iuvibTOBo-a.i.noBiia.ibnoro KOHyca 
óbi.ia nocrpoena na OCHOBC JinTo.iorniecKn.x Kpincpiicn n reneTimcCKoro 
aiia.-ni3a ra.iBKOBoro MaTcpnajia. 

P r e s e n t o c c u r r e n c e of c o n g l o m e r a t e s a n d s a n d s t o n e s of t h e E g g e n b u r g i a n a n d 
K a r p a t i a n a g e i n t h e a r e a of t h e J a b l o n i c a d e p r e s s i o n r e p r e s e n t s a d e n u d a t i o n 
r e m n a n t of s e d i m e n t s b e l o n g i n g o r i g i n a l l y t o s e d i m e n t a r y a r e a s p r e a d i n g f r o m 
t h e r e g i o n of f o r e d e e p t h r o u g h t h e r e g i o n of o u t e r u n i t s of t h e W e s t C a r ­
p a t h i a n s to t h e r e g i o n of t h e i n n e r u n i t s . T h i s L o w e r M i o c e n e c o n f i g u r a t i o n 
of t h e s e d i m e n t a r y a r e a , as w e l l a s of i n d i v i d u a l b a s i n s w a s c o n t r o l l e d b y 
l o n g i t u d i n a l a n d t r a n s v e r s a l t e c t o n i c s c a u s e d b y S a v i a n a n d E a r l y S t y r i a n 
m o v e m e n t s . T h e s e o r o g e n e t i c m o v e m e n t s w e r e m a n i f e s t e d in t h e o u t e r u n i t s 
e s p e c i a l l y b y s p a c e r e d u c t i o n — f o l d i n g a n d f o r m a t i o n of n a p p e s . I n t h e i n n e r 
u n i t s , on t h e o t h e r h a n d , e x t e n s i o n of t h e a r e a o c c u r r e d b y r e l e a s e of s t r e s s 
at b lock j u n c t i o n s a n d in a d j a c e n t b lock i n t e r i o r s of t h e W e s t C a r p a t h i a n s 
s e g m e n t . 

R o z b e h y c o n g l o m e r a t e s k n o w n f r o m t h e r e g i o n of t h e J a b l o n i c a d e p r e s s i o n 
a r e s i m i l a r l y a s c o n g l o m e r a t e s of B r e z o v á b e l t a n d C h r o p o v c o n g l o m e r a t e s on 
t h e N E m a r g i n of t h e V i e n n a b a s i n of t h e E g g e n b u r g i a n a g e (B u d a y in B Li­
tí a y — C a m b e l — M a h e l et al., 1962; B u d a y e t al., 1 9 6 3 : C t y r o k ý, 1958). 
By t h e i r d e v e l o p m e n t t h e y b e l o n g to l i t t o r a l s e d i m e n t s r e p r e s e n t i n g sea t r a n s ­
g r e s s i o n f r o m t h e f o r e d e e p r e g i o n t o t h e i n n e r W e s t C a r p a t h i a n s a f t e r t h e 
S a v i a n o r o g e n e t i c m o v e m e n t s . T h e s e m o v e m e n t s i n f l u e n c e d to a g r e a t d e g r e e 

* RNDr. M. K o v á č , C S c , Geological I n s t i t u t e of the Slovak A c a d e m y of Sciences, 
D ú b r a v s k á cesta 9, Brat i s lava. 
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configuration of the basins on the boundary of the East Alpine and West 
Carpathian segments. The NE part of the Vienna basin and the Jablonica 
depression became a component of longitudinal int ramounta in depression due 
to longitudinal tectonics. Transversal tectonics caused marine connection 
with foredeep basin. The sedimentary area of longitudinal int ramounta in 
depression was formed in backland of actively uplifting Magura Group of the 
outer West Carpathians. It spreads along the boundary of the outer and inner 
units, from here it interfered the inner ones along the activated old suture 
zones. Chropov conglomerates ( A m b r o ž , 1980; B ř e z i n a , 1956) proving by 
their textural features a rapid sedimentation on the steep slope of the sedi­
mentary area are considered for marginal facies along the flysch units. Rozbehy 
conglomerates, on the other hand, represent sedimentation on slightly dipping 
slope extending on the inner units of the West Carpathians. A common feature 
of these conglomerates is the fact that petrographic composition of their pebble 
material coincides wi th petrographic composition of the base on which their 
transgression took place. 

Ottnangian has not yet been stratigraphically proved in the region of the 
Jablonica depression. It may (but need not) mean an interrupt ion of sedimenta­
tion owing to the fact, that uninter rupted Eggenburgian—Ottnangian sedimen­
tation is known from the region of the Vienna basin and Bánovce depression 
( B r e s t e n s k á , 1980). But, in general, a considerable reduction of extent of 
the sedimentary areas occurs during the Ottnangian in the West Carpathians. 
This reduction is considered for a consequence of compression during completion 
of formation of the West Carpathian segment suture zone. 

An expressive manifestation of compression takes place as late as in the 
Karpat ian. The Early Styr ian orogenetic movements caused a mobilization of 
platform foreland in the region of foredeep, they were markedly applied in 
formation of t h e outer units and, at the same time, they were manifested by 
tectonic activity in the area of the inner units of the mounta in chain. 

Movement of the West Carpathian segment towards the N, NE was de­
monstrated in the outer units by further space reduction. Overthrust of nappe 
fronts to the foredeep is documented by appearance of flysch material in 
the Karpat ian conglomerates above the base of grey sequence in the Ostrava 
district (K r y s t e k, 1983 a) and later on, in the end of the Karpat ian, in 
Nitkovice and Holešov gravels in the central part of the foredeep in Moravia 
(K r y s t e k, 1983 b). The course of overthrust Early Styrian front of nappe 
units, as well as the fact that flysch mater ia l appears in conglomerates at first 
in the NW part of the foredeep means that trajectory of m a x i m u m stress in 
the SW part of the West Carpathians was directed to the NW. 

In the inner units of the SW part of the West Carpathians extension of the 
area occurred in this period. Original sedimentary area of longitudinal intra­
mounta in depression disappeared. The centre of sedimentation was shifted to 
the south, to the backland region of the forming backdeep, dissected from the 
Badenian by graben horst structures. Oblique-slip mobile zone is formed during 
the Karpat ian in the SW part of thee West Carpathian segment by tectonic 
stress at block junctions and in adjacent block interiors of this segment. 

This group of the mobile zones is in the sense of M i a 11 (1984) identical with 
the term of t ranscurrent faults which includes a large group of faults bound 
to various conditions created during the activity of plate (block) tectonics. The 
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faults formed in such way may have different degree of importance: from the 
faults along the margin of large plates up to local interblock stress. Tectonic 
stress generally changes along the t ranscurrent faults, as well as along the 
oblique-slip mobile zones, only trajectory — direction of stress is constant. 
It is caused by the fact that regional stress responds to local geological si­
tuation. 

Sedimentation in the region of the Jablonica depression and adjacent area 
of the Vienna basin and Danube lowlands during the Karpat ian may be cha­
racterized as a type coinciding well with the type of sedimentation in obli­
que-slip mobile zones (in the sense of M i a 11, 1984), whereby the main features 
are as follows: 

a) Basin in the region of the Jablonica depression and adjacent part of the 
Vienna basin and Danube lowlands had only several tens of km in length and 
width. Conglomeratic wedge along the faults on the SW margin of the se­
dimentary area may be considered for an expressive element of syndepositional 
relief. 

b) Internal s tructural patterns, such as subsidence along antithetic and 
synthetic strike-slip faults, normal and reverse faults acted during the sedimen­
tation. 

c) Expressive change of sedimentary facies occurs in the region of the Jablo­
nica depression, as well as on transit ion to the region of the Vienna basin and 
Danube lowlands. This fact may be caused also by later fault activity. 

d) Spasmodic and local movements on the faults caused that the sedimentation 
in the region of the Vienna basin and the Danube lowlands started part ly on 
different strat igraphic level. It is documented by relation of the Jablonica 
conglomerates body representing continuation of sedimentation of the upper 
part of the Karpat ian towards the Vienna basin and forming the base of 
sedimentation of the upper part of the Karpat ian towards the region of the 
Danube lowlands. 

e) Synsedimentary activity of the faults, angular unconformities in sediments 
of the same age is typical during the sedimentation. 
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f) Clastic material is t ransported from the close sources, sporadically it has 
petrographic composition identical with petrographic composition of the base­
ment. The basement is especially the source of large pebbles and boulders. 

g) Occurrence of geomorphological elements, such as rivers, alluvial and 
deltaic-alluvial fans, submarine channels was observed. Sag ponds (small 
depressions) separated by pressure ridges were formed by rapid subsidence. 

h) Rapid rate of sedimentation, especially in the region of the Vienna basin 
— 8 cm 100 yr (V a s s—C e c h , 1983). 

Fig. 2. Blockdiagram representing a geomorphological reconstruction of the area of 
the present Jablonica depression in the Karpatian — formation of deltaic-alluvial 

fan (stages I, II, III). 
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Today's occurrence of Jablonica conglomerates in the region of the Jablonica 
depression and of the NE part of the Vienna basin of the Karpat ian age 
( C í c h a , 1956) is a denudation r e m n a n t of the original deltaic-alluvial fan 
(smaller par t of the body). Formation of conglomerates is bound to the tectonic 
activity of the oblique-slip mobile zone. On the basis of lithological study, 
study of s tructural features and genetic analysis of pebble material ( K o v á č . 
1985 a, b ; M i š í k, in the present issue of Geol. Zbor.) a model — recon­
struction of the conditions of formation of alluvial fan is presented (Fig. 2). 
Graphic documentat ion is appended to the text; an idealized cross section 
through the body of Jablonica conglomerates and sandstones in the time of 
their formation (C) is documented in Pis. I—IV on the basis of 4 sections 
through the studied area (Fig. 1). The plates contain reconstruction of sedi­
mentat ion conditions represented by blockdiagram (A) and main current di­
rections with denotation of the localities (B) where the measurements were 
carried out, values of Wentworth index of roundness of carbonate pebbles 
from the studied localities (D), average values of axis " a " of 10 largest pebbles 
from the studied localities (E), values of index of flatness (a + b : 2 c) (F), over­
whelming representat ion of form classes of Z i n g g (G). Section plane and 
other figures are oriented according to the marked cardinal points. 

By their position (they are lying on diatomaceous clays of the same age, 
B u d a y in B u d a y — C a m b e l — M a h e l et al., 1962) and rapid transition 
to sands and schliers, conglomerates represent a change of regime of the se­
dimentary area during the Karpat ian. Active synsedimentary tectonics was 
manifested by formation of the faults of the NW - SE and NE - SW orientation. 

Faults of the NW - SE orientation caused deepening of the sedimentary area 
of the Jablonica conglomerates body. Normal faults with short period of existen­
ce, as well as synthetic faults of first-rate importance with subsidence charac­
ter were concerned. They are characterized by long-termed existence and 

P l a t e 1 

Idealized sections through the area of Jablonica depression during sedimentation of 
deltaic-alluvial fan (Jablonica conglomerates). 

A. Blockdiagram representing sedimentary structures with denotation of the pre­
sent occurrences in the localities. 

B. Direction of flow established in the studied localities. 
C. Idealized cross section through the part of the fan where the relationships 

between the overlying and underlying strata of individual localities are marked by 
the name of typical locality. 

D. Values of Wentworth index of roundess of the pebbles in the studied localities. 
E. Average values of axis „a" of 10 largest pebbles of carbonates in the studied 

localities. 
F. Values of index of flatness A -H B 2 C in the studied localities. 
G. Dominant form classes of the pebbles after T. Z i n g in the studied localities. 

Section plane and other figures are oriented according to enclosed rose of cardinal 
points. Values of index of roundness, index of flatness, average size of 10 largest 
pebbles and form classes of T. Z i n g g were observed in pebbles of carbonate rocks 
(size groups 32—64, 64—128) ( K o v á č , 1985 b). The same text concerns also the 
Pis. II, III, IV. 
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gradual joining into the line of higher order — main fault. Such line of higher-
order — main fault may be identified in the area of the Jablonica depression 
with the present Nesvačily — 7 T r n a v a fault ( C e c h , 1982). This fault separated 
the NW margin of the sedimentary area of the Jablonica conglomerates from 
the source area. The latter was created by a part of the Malé Karpaty Mts. 
horst and adjacent region of the Danube lowlands base during sedimentation. 
Synsedimentary activity of the main fault, as well as advance of shoreline south-
westward is proved by accretion of the fan where the sediments of central up 
to distal par t of deltaic-alluvial fan are overlying the proximal part near the 
main fault (PL I). 

Faul t s of the NE - SW orientation divided the sedimentary area into indivi­
dual ridges and depressions which influenced the t ransport of material to the 
sedimentary area. In such way different distribution of material occurred, it is 
reflected now in different petrographic composition, as well as in different 
properties (roundness) of pebbles in individual parts of the Jablonica depression 
(Pis. Ill, IV). Border between the sedimentary area in the Vienna basin and 
the centre of sedimentation of Jablonica conglomerates was formed also by 
the faults of the NE - SW orientation (these are the faults on the Prievaly — 
Jablonica line, southeastern demarcation of the Buková depression, etc.) (PI. II). 

A further phenomenon acting in the NE - SW direction, perpendicularly to 
the normal faults, was represented by compression structures, such as reverse 
faults. They were applied in formation of elevations and they probably acted as 
the last ones. Nowadays they are known on the contact of the Triassic and 
Palaeogene in Sološnica region, on the NE border of Dobrá Voda depression. 

On the basis of facial distribution and sedimentary environment (M c G o-
w e n — G r o a t . 1971; in R e a d i n g . 1978) it can be presumed that alluvial 
fan of elastics was formed in the near-shore area. In individual localities it is 
possible to study its proximal par t with cobbles and boulders having a dia­
meter of 70—80 cm and dominant coarse conglomerates (Pis. I, IV), further on. 
the middle part of deltaic-alluvial fan with alternation of conglomerates, 
sandy conglomerates and sandstones. The stratification is platy and tabular 
with horizontal and diagonal bedding (Pis. I. II. III)). The distal part contains 
especially the sandstones (localities in the NE par t — Mariáš, Rovné pole in 
the surroundings of Dobrá Voda). These sandstones are horizontally and dia­
gonally bedded, whereby thin beds of conglomerates or only the so-called 
pebble lines (locality Piešť) occur sporadically in them (PL IV). 

Original t ransport of material to the region of the Jablonica depression had 
a fluvial character and it was oriented from the SW. Braided rivers formed 
alluvial fan. nowadays documented especially by basal members of the conglo­
merate body. They are imperfect, cross- and lenticularly bedded (it is typical 
of fluvial sediments). Using C l i f t o n genetic diagram ( K o v á č , 1985 a. b) 
individual bodies fall in the field of fluvial environment. Pebble material in 
the basal part has the characteristic features of the river t ransport (locality 
Pod Chribcom) (PL I). The pebble material in majority of localities in the middle 
and upper parts of the conglomerate body shows the features of t ransport in 
basin environment (marine) (Pis. I—IV). We suppose deepening of the sedi­
mentary area connected with advance of shoreline towards the source area, it 
means in the SW direction. It is documented also by the fact that pebble 
material in the western par t of the Jablonica depression (Pis. I, II) is still 
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bearing the features of fluvial transport, but the features of mar ine transport 
in the beach area is gaining still more importance. Deltaic-alluvial fan divided 
into individual fans — lobes with the axis of accretion oriented to the NE, E 
was formed here in the direction to the basin under the dominant influence 
of depositional current from the NW (Fig. 2, Pis. II, III, IV). Also the marine 
t ransport along the shoreline on the border with the Vienna basin in the NE 
direction occurred. It followed the border of alluvial fan, its steeper margin. 

Slides occurred in the places where the sediment did not keep itself on the 
slope. Localities of the NW part of the Jablonica depression and of the NE 
part of the Vienna basin (adjacent areas) supported by their s tructural features 
this rapid movement of the sediments. Origin of these avalanches was probably 
affected by synsedimentary tectonics (localities Dudáš, Hradiště p. Vratnom) 
(PI. II). 

On the basis of the results of pebble analysis we presume on a gradual 
change of the source of clastic material from the northwest to the south­
east, it was manifeested by moving of river delta from the studied area 
to the south (Fig. 2). Sediments of the bars and tidal plain system protecting 
river delta from wave activity are found in the SW p a r t of the Jablonica 
depression. Rounding and sorting of pebble material took place here, in the 
beach conditions. This material was further t ransported by a system of channels 
to deeper parts of the basin along a low angle dip of the fan. Nowadays 
preserved filling of these channels (localities Traja jazdci, Cerová) documents 
well a direction of t ransport of the material from the SW to NE (Pis. I, III). 
Sedimentat ion of the middle and upper par t of the conglomerate body was 
influenced by flow from the SW. Besides this flow, distal part was under 
the influence of depositional current from the NW from the open sea in the 
area of the NE par t of the present Vienna basin (Pis. I, II, III). At the same time, 
on the basis of increasing features of good roundness of pebble material and 
decrease of grain size towards the overlying strata (till transit ion to sandstones) 
we presume on disappearance of the source area of coarse elastics or its moving 
back from the sedimentary area due to advancing shoreline of the Karpat ian 
sea from the region of the Jablonica depression southward. 

As we have already mentioned above, the present Neogene filling of the Jablo­
nica depression represents only a part of deltaic-alluvial fan (in direction of 
its accretion a left half). We presuppose that it is spread also southeastward to 
the region of the present Danube lowlands (it is documented by the results 
of boreholes in this area, B i e l a , 1978). Transport of material from the SW 
accompanied by the flow from the S, from the area of the present Danube 
lowlands acted in this region. This flow documents, besides others, also a better 
roundness of the lower members of the conglomerate body in the SE of the 
studied area (localities Pustat ina, Vlasáčka — Dobrá Voda) during transgression 
of the Karpat ian sea. These sediments were later overlapped by a rapid se­
dimentat ion of new lobe of the fan from the SW, whose pebble material has 
a worse roundness (PI. III). Slump structures in the surroundings of Dobrá 
Voda refer too to the activity of synsedimentary tectonics ( K o v á č , 1985 a). 

Translated by O. Mišániová 
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