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(3 Figs.)

Olistostromy z warstw kroénieniskich Karpat Srodkowych

(3 fig.)

Abstract In the Polish Flysch Carpathians, at a certain distance from the
front of some nappes, their detached fragments occur, regarded so far to be
tectonic outliers or klippes. In the present paper they are interpreted as olistho-
stromes and olistholiths, which originated in the final phase of flysch sedi-
mentation.

THE HISTORY OF INVESTIGATIONS

Olisthostromes are a geological feature reported from various strati-
graphic units of folded mountains. They are associated with rocks for-
med within eu- and miogeosynclines (G. Flores, 1955, 1959; Righi,
1956; Marchetti, 1956; Righby, 1958; Jacobassi, 1965; E. Ab-
bate et al, 1965, 1970; R. Marschalko, 1968; G. Sestini, 1968;
K. Goérler, K. J. Reutter, 1969; H. Wilson, 1969).

Before proceeding to the subject proper, some facts need be recalled.
Upon folding and uplifting (Tertiary), the Flysch Carpathians were over-
thrusted morthwards. The differences in lithology and spatial distribution
of rock complexes permit to distinguish from S to N the following tec-
tonic umits: 1) Magura nappe, 2) Dukla folds, 3) Silesian nappe, 4) Sub-
silesian nappe, and 5) Skole mappe. Within the Magura nappe, the litho-
stratigraphic units outcropping in the tectonic windows are informally re-
ferred to as the ,,window series” (Fig. 1).

The Flysch Carpathians are made up of sediments from the Lower
Cretaceous to Oligocene inclusive. Locally, Miocene rocks overlie dis-
cordantly various older Flysch series.

In Polish geological literature olisthostromes in the Middle Flysch
Carpathians were first reported in 1963 by F. Szymakowska and
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Fig. 2. Distribution of the Subsilesian olisthostromes NW of Strzyzow (Skole nappe).
1 — Silesian nappe; 2 — Subsilesian nappe; 3 — Skole nappe; 4 — series with
pebbles from Brzezanka; 5 — Subsilesian olisthostromes: I — Budy Grodzkie S,
II — Budy Grodzkie N; Rézanka — I, II, III, IV, Nawsie — VII; 6 — directions
of imbrication measurements; 7 — presumable direction of the mud-gravel flow

Fig. 2. Szkic sytuacyjny olistostrom podslaskich na NW od Strzyzowa (ptaszczowina

skolska). 1 — plaszczowina Slgska; 2 — plaszczowina podslaska; 3 — ptaszezowina

skolska; 4 — seria z otoczakami z Brzezanki; 5 — olistostromy pod$laskie: T —

Budy Grodzkie S; II — Budy Grodzkie N, Rézanka — I, II, III, IV, Nawsie — VII;

6 — kierunki pomiaréw imbrykacji; 7 — przypuszczalny kierunek potoku mutowo-
' skalnego

J. Jasionowicz These authors, however, did not use the name ,,0li=
sthostrome” but defined this phenomenon as a »gravity slide” after J. C.
Maxwell (1953, 1959a, 1959b) and G. Merla (1957).

In 1968 J. Jasionowicz described ,,Klippes” of the Subsilesian
nappe resting on the Skole nappe, the rise of which he also attributed to
a ,,gravity slide” (J. Jasiomnowicz, 1968).
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The present authoress has found within the Strzyzow depression two
further outliers of the Subsilesian nappe (olisthostromes) resting on the
Skole nappe (J. Morgiel, F. Szymakowska, 1973). "

K. Skoczylas-Ciszewska (1952) desaribed blocks of various
flysch rocks of different size in the Miocene sediments in the galleries of
a salt mine at Bochnia. They have been also reported from Wieliczka.
The blocks in question derive from the Silesian and Subsilesian nappes.

Similar blocks, as well as flysch scales in the Miocene rocks of the
Western Canpathians have been noted by W. Nowak (1959) and J. G o-
lonka (1972) in the vicinity of Cieszyn. In both cases the flysch rocks
belong to the Subsilesian nappe. }

All the above-mentioned blocks and outliers may be regarded, in the
authoress’s opinion, as olistholiths and/or olisthostromes. It is conceivable
that the s. c. ,,flysch islands” surrounded by the Miocene, e. g. near Pil-
zno, are olisthostromes (Fig. 1), and so are presumably the Popiele beds
occurring in the eastern part of the Skole nappe (S. Dzulynski, J.
Kotlarczyk, 1965). Stratigraphically, the Popiele beds lie on the
boundary between the Middle Eocene (Hieroglyphic beds) and ‘the Upper
Eocene-Oligocene (Menilite beds). They have a similar tectonic position
as the olisthostromes recorded within the Macigno formation in the Ap-
penines in the sediments of Late Oligocene-Early Miocene age (V. B oir-
tolotti et al, 1970, pp. 408—412, fig. 44).

Thus, in the external Flysch Carpathians detached blocks of various
flysch rocks as well as ,tectonic klippes” occur, as a rule, north of the
front of the tectonic units to which they belong. They are preserved
within the youngest flysch rocks, i. e. within the Krosno beds (Oligocene).
Consequently, they have been recorded in the foreland of all the three
tectonic units of the Flysch Carpathians, i.e. the Magura, Silesian and
Subsilesian nappes. It is probable that they also appear along the front
of the Skole nappe within the Carpathian foredeep filled up with Mio-
cene mocks, similarly to the occurrences moted in the Austrian Alps or
the North Appenines in Italy. |

The formation of olisthostromes in the Flysch Carpathians took place
in different stratigraphic units; yet, it became a large-scale phenomenon
towards the close of sedimentation in the flysch basin, just like in the
Alps and Appenines.

Olisthostromes from the older flysch series are, maybe, represented
by the Lower Cretaceous rocks found by S. Gucik and J. Morgiel
(1965) in the Maestrichtian sediments of the Skole nappe near Przemys$l.
To the older series also belongs the migmatite olistholith in the Silesian
nappe (Lower Cretaceous of the Chelm—Czarnorzeki range; Middle Car-
pathians), associated with a conglomerate composed of exotic rocks (F.
Szymakowska, in press).




Fig. 3. Distribution of the Magura olisthostromes in the region Harklowa—Jasio—

Kolaczyce (Silesian nappe). 1 — Magura nappe; 2 — Silesian nappe and Sub-

silesian nappe; 3 — Skole nappe; 4 — olisthostromes: I — west Sieklowka, II —

Sowina, IIT — Kolaczyce, IV — Lipnica, V — Skoloszyn, VI — Mitkowa, VII —

Kryg, VIIIa — Wola Ruzanska promontory; VIIIb — Harklowa promontory; IX —
window of Mszanka, X window of Bystra

Fig. 3. Szkic sytuacyjny olistostrom magurskich w rejonie Harklowa—Jasto—Kola-

czyce (plaszczowina $lgska). 1 — plaszczowina magurska; 2 — plaszczowina §laska

i pod§lgska; 3 — plaszczowina skolska; 4 — olistostromy: I — zachodnia Sieklowka,

II — Sowina, III — Kolaczyce, IV — Lipnica, V — Skolyszyn, VI — Mitkowa,

VII — Kryg, VIIIa — pélwysep Woli Ruzanskiej, VIIIb — pétwysep Harklowej,
IX — okno Mszanki, X — okno Bystrej

The mechanism of olisthostrome formation was fairly complex. Apart
from the uplifting movements, seismic tremor seems to have played
a significant role in this process. The two phenomena caused the whole
rock complexes to be detached from the front of the mplifted, folded and
northwards-moving nappes and then to roll down in the form of gigantic
slides. '




— 44 —

THE DISTRIBUTION OF OLISTHOSTROMES AND THEIR RELATION
TO THE ENCLOSING ROCKS

In all the cases reported from the Polish Flysch Carpathians (fig. 1),
the olisthostromes that originated towards the close of the Oligocene
appear within the Krosno beds, which are the youngest lithostratigraphic
units of the Silesian, Subsilesian and Skole nappes.

In the area of the Skole nappe (Strzyzow depression) olisthostromes
(Fig. 2) are built of rocks that belong to the Subsilesian nappe, compris-
ing sediments from the Senonian to Eocene (J. J asionowicz J.
Morgiel, 1962; J. Jasionowicz, F. Szymakowska, 1963; J.
Morgiel, F. Szyma‘kowcska 1973).

Olisthostromes have been also moted in the southern part oi the Si-
lesian nappe, in the synclines filled with the Krosno beds. In this area,
olisthostromes follow the direction SW—NE, occurring NE of the Ma-
gura mappe border in the region of Harklowa—Jaslo—Kolaczyce (Fig. 3).
This direction indicates the original course of the mud-gravel flow that
left the present-day slide blocks on its way. It is feasible that the mud-
-gravel flow used an earlier trough in the basement. Facially, the mate-
rial making up the olisthostromes belongs to the marginal (northern)
part of the Magura nappe, which is referred to in this region as the
Harklowa zone (H. Swidzinski, 1953, 1958, 1961) (Fig. 3).

All the described Magura and Subsilesian olisthostromes are made up
of randomly arranged blocks of different sizes. The blocks are embedded
in the matrix, which is sedimentary breccia consisting of clayey-mud-
stone sediment and angular fragments of different size and shape of the
same rocks that make up the blocks (olistholiths).

The amount of sedimentary breccia inside the olisthostromes is rather
insignificant; in most cases it is missing altogether. It is present, on the
other hand, under all the olisthostromes. Only in some sections at Kiu-
czowa the occurrence of a zone with breccia composed of sharp-edged
and poorly rounded fragments ranging from 10 to 20 cm in diameter has
been noted between two different blocks. When the matrix is missing,
the arrangement of blocks is still more random as, e. g. at Bystra. In such
cases, the blocks that make up the olisthostrome contact directly one
another, each of them preserving its original sequence of strata.

The internal structure of the olisthostromes under study indicates
that they are sedimentary bodies which owe their origin to creeping and
transport in a mud-gravel flow, e.g. of the ,frane” type, recorded at
present in the Appenines (A. Jacobacci, 1965; K. Goérler, K. J.
Reutter, 1968), rather than tectonic ,klippes” or breccias as frequently
defined in literature. The rock mass detached from the nappe front be-
came fractured during transport and then disintegrated into smaller
blocks that were transported together with clayey and/or marly sediment.
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A feature supporting the statement that the flow carrying the material
of olisthostromes could be of the ,frane” type is the lack of erosion di-
rectly below the olisthostrome. _

In some places a contact of the underlying layered sediment with the
olisthostrome may be observed, e.g. at Kluczowa (J. Jasionowicz,
F. Szymakowska, 1963, p. 372, fig. 8). Another contact may be
traced along the northern border of the olisthostrome of Skolyszyn. In
both cases, there are no visible traces of erosion of the basement, and
the exposed contact forms a smooth surface. Slightly below, in the clay-
ey-marly sediment that underlies the olisthostromes, there are deformat-
ional structures and load casts resulting from pressure exerted on incom-
pletely consolidated sediment.

All the olisthostromes under study have a sharp lateral boundary with
the enclosing layered sediment, i.e. with the Krosno beds. The boundary
is particularly well visible at Kluczowa, where the northern edge of the
olisthostrome ends with a steep wall towering above the surrounding
area. The wall is made up of sandstone of the Magura type (the youngest
unit of the Harklowa zone).

Similar relationship between olisthostromes and the enclosing rocks
have been reported by J. K. Righby (1958) and E. Abbate et al.
(1970).

Beneath the olisthostromes, intercalations of coarse material have
been found in the underlying sediment. The material consists of pebbles
and fragments of flysch rocks of the same type as those building the
overlying olisthostrome. Thus, e.g. in the Skole nappe the intercalations
contain fragments of red marls and shales of the Subsilesian nappe; in
the Silesian nappe — fragments of shales and sandstones of the Harklo-
wa facies. The occurrences of such intercalations have been reported
from other regions by several authors (K. J. Reutter, 1969; E. Ab-
bate et al., 1970).

The discussed intercalations represent the first phase of the movement
which ultimately gave rise to the olisthostrome proper. The olisthostro-
mes formed in several stratigraphic units, which is indicated by the pres-
ence of microfauna from different Miocene biostratigraphic horizons in
the maitrix of the olisthostromes.

Fine rock material was also supplied in the final phase of the uplift-
ing movements. The rocks cropping out between the northerm part of
the Wola Luzanska ,,promontory” (Pustki Mt. made up of Middle Creta-
ceous sandstones) and the main margin of the Magura nappe (Fig. 1) are
‘most likely the remainder of a disappearing mud-gravel flow. The zone
in question is marrow, having about 10 km in the N—S direction. It is
filled with sediments containing heterogeneous flysch material derived
mainly from the Dukla folds or narrow anticlines of the Silesian nappe
(Eocene-Oligocene) as well as from the marginal part of the Magura nap-
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pe (mainly Eocene). Moreover, material from the littoral zome (Litho-
thamnium-limestones with Nummulites, the s.c. Luzna limestones) and
feebly consolidated sands and quartz gravels have been recorded. '

In earlier publications (V. Uhlig, 1886; H. Swidzinskid, 1936,
1946 a, 1946 b, 1950) the Luzna limestones were regarded to be intercala-
tions in the Hieroglyphic beds. The authoress’s investigations in the area
of Mszanka and Bystra (Fig. 1) have shown that these limestones are de-
tached blocks inside the Early Tortonian sedimentary breccia (F. Szy-
makowska, 1966) which underlies the whole promontory of Wola Lu-
zanska, appearing only sporadically in the tectonic windows of Mszanka
and Bystra (Fig. 1). Fragments of those limestones are present in coarse-
-material intercalations in the sediments cropping out south of a block
of Cretaceous rocks that form the front of the Wola ¥uzanska promon-
tory. Here, too, the contact of the olisthostrome with the surrounding
rocks is sharp. There are no sedimentary transitions or interfingering
with the enclosing sediment (i. e. with the rocks of the Silesian nappe).

Similar sedimentary. breccia occurs in the southern and eastern part
of the olisthostrome of Sowina. Its composition has been discussed by J.
Jasionowicz (1961, pp. 687—688).

Clayey-marly sediments with pebbles and fragments of various flysch
rocks outerop as well at the southern border of the olisthostrome of Klu-
czowa. The outcrop is situated some metres below the sole of the olistho-
strome. It has been described by J. Jasionowicz nad F. Szyma-
kowska (1963, pp. 367—373). The sediments reported by these authors
are very similar to those mentioned by E. Abbate et al. (1970, p. 533,
fig. 8).

A clayey-marly rock with flysch fragments of different size and sha-
pes has been found in shallow boreholes at Skolyszyn, on the contact of
the olisthostrome with the underlying layered sediments. Here, as in
other places, fragments of the Jaslo shales and globigerine marls coming
from the Silesian nappe have been identified apart from the other flysch
material.

Within the Skole mappe or, strictly speaking, in the southern part of
the Strzyzéw depression adjoining the border of the Subsilesian nappe
(Figs. 1, 2), the authoress has found a lens-shaped sedimentary body
with flysch pebbles occurring in the upper Krosno beds (F. Szyma-
kowska, 1961). ,

Microfaunal studies performed within the lower part of the Krosno
shales which overlie the lenticle with pebbles have revealed the presence
of reworked Upper Cretaceous (Senonian) microfauna (Globotruncana).
The microfauna comes from the eroded Wegléwka marls (Subsilesian
nappe), which were transported by turbidity currents over considerable
distances. A similar phenomenon has been observed by T. Birecki
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(personal information) in the Krosno beds of the Bobowa syncline, whicl
lies west of the Wola Luzanska promontory.

The reworked Cretaceous micarofauna permits to approximately deter-
mine the sourceland of the mud-gravel flow that gave rise to the olistho-
stromes in the Skole mappe (7 olisthostromes) and the Silesian nappe
(8 olisthostromes) (Figs. 1, 2, 3).

At Brzezanka (F. Szymakowska, 1961), additional data indicating
the source area on one hand, and the direction of the mud-gravel flow
on the other, were yielded by measurements of pebble imbrication (F.
Szymakowska, 1961, p. 591). The material was transported from the
border of the Subsilesian nappe towards the north and morth-west in the
form of a broad tongue that reached the sedimentary basin of the Skole
nappe. Another tongue of this kind was moving towards NE (from Brze-
ziny to Nawsie).

The reworked Senonian microfauna in the Krosno beds of the Bobowa
syncline was transported from the south, presumably from the zone of
pelagic sediments adjoining the border of the Magura mappe (Fig. 1). The
olisthostrome of Milkowa described by A. Slgczka (1963), which is
made up of variegated clay sediments, came very likely from the same
source. It is probable that still farther to the south, but already under
the Magura overthrust, there is a facies of red Cretaceous marls of the:
Subsilesian type. These sediments may be the source of reworked Globo-
truncana in the Krosno beds of the Bobowa syncline.

Microfaunal investigations of sedimentary breccias occurring in the
vicinity of the discussed olisthostromes have revealed the presence of two
assemblages. One assemblage consists of microfauna derived from various.
older reworked flysch rock units, ranging in age from Late Cretaceous
to Oligocene. The other contains Miocene microfauna, the age of which
points to the period that witnessed the rise of slide blocks (olisthostro-
mes). The Miocene microfauna may be further divided into two assem-
blages: the older (Helvetian) and the younger (Lower Opolian = lower-
most Tortonian).

In the Krosno shales (Skole nappe), enclosing the olistrostromes that
lie in the southern part of the Strzyzow depression and are made up of
variegated marls of the Subsilesian nappe, Ammonia beccari (Linn é)
and Elphidium sp. have been found. These species are indicative of
a shallow-water or brackish Miocene facies (J. Morgiel, F. Szyma-
kowska, 1973).

At the southern border of the olisthostrome of Sowina, poor Miocene
microfauna has been noted so far in sediments that, on the basis of their
lithology, were assigned to the Miocene already by K. Tolwinski
(1921, p. 29).

A series with pebbles and fragments of flysch rocks crops out at the-
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southern border of the olisthostrome of Kluczowa. Its age has been ten-
tatively determined as Oligocene/Miocene (J. Jasionowicz, F. Szy-
makowska, 1963, p. 382). A revision of the microfauna present in
these rocks permitted to define their age accurately as Early Miocene
(Helvetian), considering the occurrence of Globigerinoides trilobus
(Reuss) and Cassigerinella sp. (E. Luczkowska-Schiller —
personal inf.). _

There are two other blocks south of Kluczowa: the northern block of
Lipnica and the southern ome of Skotyszyn (Fig. 3). Shallow boreholes
passed through the olisthostrome of Skolyszyn, reaching a series with
pebbles embedded in grey clayey sediment. The latter contains microfau-
na consisting mainly of small globigerines, as well as of Uvigerina costa-
ta Bieda, Trifarina bradyi Cush. Marginulina hirsute d’Orb. and
Stilostomella adolphina (d’ O rb.). This microfauna is Miocene in age.

Another investigated point is the window of Mszanka on the Wola
Luzanska promontory (Fig. 1), situated in the zone with flysch olistho-
liths. The outcropping rocks form the basement of the promontory; their
position is then similar to that at Kluczowa.

The outcropping sedimentary breccia is developed as a dark clayey-
-marly sediment with an admixture of quartz gravel and sand. The sed-
iment shows no distinct bedding. In the clayey-marly matrix hetero-
geneous flysch material of different size and shape is embedded. The
dark sediment of the lower part of the outcrop passes upwards into pure
blue-grey clays containing crushed macrofauna (F. Szymakowska,
1966, 1967).

Microfaunal investigations were carried out in the whole above-describ-
ed profile. In its lower part, in the dark dlayey sediment, microfauna of
‘Miocene age has been moted besides abundant reworked older micro-
fauna. The latter comes from flysch fragments ranging in age from the
Senonian to Late Eocene. The young microfauna is associated with the
matrix, i.e. with the dark clays, being coeval with it. According to W.
S zottowa’s determinations, this microfaunal assemblage consists of Ci-
bicides conspiciendus Pischv. Marginulina hirsuta d’ Orb. Stilosto-
mella adolphina (&’ Orb.), Trifarina bradyi Cush. and small globigeri-
nes. Microfauna from blue-grey clays with macrofauna detritus consti-
tutes the other assemblage, which, according to S. Alexandrowicz
(vide F. Szymakowska, 1966, pp. 224—226), is Early Opolian in age.

The Wola Luzanska promontory is another area in which Miocene
microfauna has been recorded (Figs. 1, 3). There are two tectonic
windows in this zone: Mszanka and Bystra. Each of the shallow bore-
holes that were made here passed through several flysch olistholiths of
different size and shape, reaching the underlying sediments, i.e. grey
shales or mudstones. As in the previously discussed areas, microfauna
recorded here is of two types: older from reworked flysch sediments



and younger from the matrix. Microfauna from the matrix is Early
Tortonian. According to W. Szotowa it consists of the following
species: Cibicides conspiciendus Pischv., Marginulina hirsuta d’Orb.,
Stilostomella consobrina (d’ Orb.), S. adolphina (d’ O rb.), Trifarina bra-
dyi Cush., Siphonia fimbriata R euss, Ehrenbergina serrata Reuss,
Valvulina pennatula (Batsch.), Robulus cultratus Montf., R. calcar
(Linm é), Asterigerina planorbis d’ O rb., Trifarina angulosa (W il11l.), Uvi-
gerina asperula Czjzek, U. acuminata Hosius and Globigerinoides
trilobus (R euss).

The above-cited microfaunal assemblage comes both from the matrix
in which olistholiths are embedded and from the underlying shales and
mudstones.

The last investigated site with Miocene sediments is the tectonic win-
dow and slide block of Bystra (F. Szymakowska, 1972). At By-
stra, grey and blue-grey shales with fine flysch fragments have been
noted. The rocks in question contain Eocene and Oligocene microfauna
originating from reworked older sediments, as well as Miocene micro-
fauna represented by Globigerina bulloides d’O rb., G. dutertrei 'O rb.,
G. concinna Reuss and G. apertura Cush.

The presence of Miocene sediments, i.e. from the Lower Miocene
(Kluczowa) to the Lower Opolian (Mszanka), in the basement of the oli-
sthostromes or in their immediate vicinity evidences that there were
several phases fin which olisthostromes were formed. The mechanism of
their formation was presumably identical in each phase. We can distin-
guish the initial phase, in which the uplifting movements began to be
active (intercalations with flysch gravel); the proper phase of greatest
intensity, which gave rise to the olisthostromes under study, and the fi-
nal phase, in which the movements were quenched and calmed. Inter-
calations with flysch gravel come from that period, too. After the final
phase sedimentation could have continued in the areas in which the sea
remained.

It may be inferred from the microfauna present in the matrix of the
olisthostromes that the first wplifting movements in the area of the pre-
sent-day Magura nappe occurred in the Lower Miocene (Helvetian). The
movements in the Subsilesian nappe became active at a somewhat later
period; here olisthostromes began to detach in the upper stage of the
Miocene.
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CONCLUSIONS

The above studies have shown that the so-called ,klippes” of the
Magura and Subsilesian nappes are olisthostromes. The olisthostromes in
question formed towards the close of sedimentation in the flysch basin
under marine conditions as a result of sliding of rock complexes of dif-
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ferent sizes and their subsequent transportation in mud-gravel flows.
The mechanism responsible for their rise involved wplifting and folding
movements and the accompanying seismic tremor. '

The dating of the olisthostromes is based on the microfauna recorded
both in the layered sediments underlying each olisthostrome and in the
matrix. It appears from these microfaunal studies that the olisthostromes
resting on the Silesian nappe were formed earlier, i.e. in the Lower
Miocene (Helvetian), whereas all the others originated in the upper sta-
ges of the Miocene to the Lower Opolian inclusive.

The microfauna present in the sediments underlying the olisthostro-
mes and in their matrix dates the uplifting movements. The movements
first began in the area of the Magura nappe (Helvetian), which is the
southermost Flysch unit within the Polish Flysch Carpathians. They
progressed gradually northwards, comprising successively the Silesian
and Subsilesian nappes and reaching finally the mnorthernmost Skole
nappe.

: translated by H. Kisielewska
Geological Institute :
Carpathian Branch,

ul. Skrzatéw 1, 31-560 Krakdéw, Poland

REFERENCES
WYKAZ LITERATURY

Abbate E, Bortolotti V., Passerini P. (1970), Olistostromes and olisto-
liths. Sedimentary Geology 4, 3/4, p. 521—b557.

Birecki T.(1964), Budowa geologiczna synkliny Bobowej. (The geological structure
of the Bobowa syncline). Sum. Pr. geol. Komis. Nauk. Geol. PAN, Oddz. w Kra-
kowie, no 21, Warszawa.

Blaicher J., Slgczka A. (1961), Pré6ba korelacji wiekowej dolnej granicy
warstw magurskich w péiocnej facji wschodniej czeSci plaszczowiny magur-
skiej z utworami grupy zewnetrznej. Kwart. geol. 5, 4, p. 998—999, War-
szawa.

Bortolotti V., Passerini P, Sagri M, Sestini G. (1970), The miocgeo-
synclinal sequences. Sed. geol. 4, 3/4, 341—444, Elsevier Publ. Comp. Amster-
dam.

Dzulynski S, Kotlarczyk J. (1965), O pochodzeniu warstw popielskich
w Karpatach Polskich. (Sedimentation of the Popiele beds in the Polish Car-
pathians). Rocz. Pol. Tow. Geol. 35, 1, p. 103—105, Krakow. '

Flores G. (1955), Discussion. World Petrol. Congr. Proc. 4th Rome A2 p. 120—121.

Flores G. (1959), Evidence of slump phenomena (olistostromes) in areas of hydro-

carbons exploration in Sicily. World Petrol. Congr. Proc. 5th N.Y. 13, p. 259—275.

Golonka J. (1972), Wstepne wyniki badan geologicznych brzegu Karpat w rejo-
nie na pélnoc od Cieszyna. Kwart. geol. 16, 3—4, p. 1072, Warszawa.

Goérler K. (1967, Ein Olistostrom in der Molise-Zone (Siiditalien) als Beispiel
fiir Resedimentation aus Schlammstromen. Neues Jb. Geol. Paldont. Abh. 129,
p. 65—82.



— 51 —

Gorler K, Reutter K. J. (1968), Einstehung und Merkmale der Olisthostrome.
Geol. Rdsch. 57, p. 484—514.

Gucik K., Morgiel J. (1965), Les dépots du crétacé inférieur et supérieur dans
le Maestrichtien de l'unité de ,Skibas” dans Karpates Polonaises. Carpatho-
Balkan Geol. Assoc., VII Congress Sofia, September 1965, Reports, Part II,
Vol. 2.

Huss F. (1957), Stratygrafia jednostki Weglowki na podstawie mikrofauny. (Strati-
graphy of the Wegléwka Unit in the light of its microfauna). Sum. Acta geol.
pol. 7, 1, p. 29—69, Warszawa.

Jacobacci A. (1965), Frane sottomarine nelle formazioni geologiche. Interpreta-
zione dei fenomeni olistostromici e degli olistoliti nell’Appenimno e ini Sicilia.
Boll. Serv. Geol. Italia 86, p. 65—85.

Jacobacci A, Martelli G, Malferrari N, Perno U. (1959), Gli olisto-
stromi di etd pliocenica nel foglio 129 ,,(S. Fiora)”. Boll. Serv. Geol. Italia 81,
p. 407—436.

Jasionowicz J. (1961), Nowy pltat magurski Sowiny. (A new Magura detached
patch at Sowiny). Sum. Kwart. geol. 5, 3, Warszawa.

Jasionowicz J. (1968), Nowe platy podS§lgskie z obszaru depresji strzyzowskiej
(jednostka skolska). Kwart. geol. 12, 2, Warszawa.

Jasionowicz J, Morgiel J. (1962), Wystepowanie pstrych margli weglo-
wieckich w okolicy Wielopola Skrzynskiego. Kwart. geol. 6, 2, Warszawa.
Jasionowicz J, Szymakowska F. (1963), Préba wyjaSnienia genezy platéow
magurskich w okolicy Jasta oraz ptata pod$lgskiego z okolicy Wielopola Skrzyn-
skiego. (An attempt to explain the origin of Magura nappe outliers from the
vicinity of Jasto and of the Subsilesian nappe from the vicinity of Wielopole

Skrzynskie). Sum. Rocz. Pol. Tow. Geol. 33, 3, Krakow.

Jurkiewicz H. (1960), Neogenska mikrofauna w Karpatach w Dzielcu koto
Jasla. (Neogene microfauna in the vicinity of Dzielec near Jasto (Central Car-
pathians). Sum. Rocz. Pol. Tow. Geol. 30, 2, p. 243—247, Krakow. \

Krach W., Nowak W. (1956), Miocen okolicy Andrychowa. (Le Miocene des
environs d’Andrychéw). Rés. Rocz. Pol. Tow. Geol. 21, 1, p. 9—54, Krakow.

Marchetti M. P. (1956), The occurrence of slide and flowage materials (olisto-
stromes) in the Tertiary series of Sicily. Congr. Geol. Intern. C. r. 20e, 1,
p. 209—225.

Marschalko R. (1968), Facies distributions, paleocurrents and paleotectonics of
the paleogene flysch of Central West-Carpathians, Geol. Zbor. Geologica Car-
pathica 19, p. 69—94, Bratislava.

Maxwell J. C. (1953), Geology of the Northern Appenines, by Giovanni Merla.
Composite wedges in orogenesis by Carlo I. Migliorini. Bull. Amer. Assoc.
Petrol. Geol. 37 (9), p. 2196—2202.

Maxwell J. C. (1959a), Orogeny, gravity, tectonic and turbidities in the Monghi-
doro area, Northern Appenine Mountains, Italy. Trans. N. Y. Acad. Sci. Ser. 2,
21 (4), p. 269—280.

Maxwell J. C. (1959b), Turbidite, tectonic and gravity transport, Appenine
Mountains, Italy. Bull. Amer. Assoc. Petrol. Geol. 43, 11, p. 2701—2719.

Merla G. (1957), Essay on the geology of the Northern Appenines. Atti Conv.
Milano, J. Giacimenti Gassiferi Europa Occidentale 2, p. 629—651.

Morgiel J, Szymakowska F. (w druku), Nowe stanowiska jednostki pod-
§laskiej na péinoc od Strzyzowa — Karpaty Srodkowe. Spraw. Posiedz. Komis.
Nauk. Oddz. PAN w Krakowie.

Nowak W. (1959), Geologia brzegu karpackiego migdzy Andrychowem a Solg.
(Geology of the Carpathian border between Andrychéow and the Sota river).
Sum. Inst. Geol., Biul. 131, p. 183—187, Warszawa.

4*




— 52

Patrulius D. (1963), Olistolitele masivului Bucegi. Assoc. Geol. Carpato-Balkan.,
V Congrés, Bucareést, Communic. scientif. 3/2, p. 130—143.

Rigo de Righi M. (1956), Olistostromi neogenici in Sicilia. Boll. Serv. Geol.
Italia, 75 (3), p. 185—215.

Righby J. K. (1958), Mass movements in Permien rocks of Trans Pecos Texas.
J. Sedim. Petrol. 28, p. 298—315.

Sestini G. (1968), Notes on the internal structure of the major Macigno Olisto-
strome (Oligocene, Modena and Tuscany Appenines). Boll. Soc. Geol. Ital. 87
(1), p. 51—64.

Skoczylas-Ciszewska K. (1952), Budowa geologiczna brzegu Karpat w oko-
licy Bochni. Inst. Geol., Biul. 77, Warszawa.

Skoczylas-Ciszewska K. (1960), Budowa geologiczna strefy zegocinskiej.
Acta geol. pol. 10, 4, Warszawa.

Skoczylas-Ciszewska K, Poborski J. (1968), Tectogenesis of the Miocene
Evaporate Deposits at the Margin of the Carpathians East of Cracow. Report
XXIIT Sess. Intern. Geol. Congr. Czechoslovakia, 1968 sect. 3, Prague.

Szymakowska F. (1961), Otoczaki skat fliszowych 2z warstw kro§nienskich
w okolicy Strzyzowa. (Pebbles of flysch rocks from Krosno beds of Strzyzow
region (Skole Unit). Sum. Kwart. geol. 5, 3, Warszawa.

Szymakowska F. (1966a), Platy magurskie z okolicy Jasla oraz ich stosunek
do strefy przedmagurskiej. (Outliers of Magura nappe in the Jaslo area and
their relation with the Fore-Magura series). Sum. Rocz. Pol. Tow. Geol. 36, 1,
Krakoéw.

Szymakowska F. (1966b), Nowe stanowisko miocenu w Karpatach Srodkowych.
Spraw. Posiedz. Komis. Oddz. PAN w Krakowie.

Szymakowska F. (1967), Wiek i pozycja stratygraficzna otoczakéw skat fliszo-
wych okolic Mszanki. Spraw. Posiedz. Komis. Oddz. PAN w Krakowie.

Szymakowska F. (1972), Nowe stanowisko miocenu w Bystrej koto Gorlic.
Spraw. Posiedz. Komis. Oddz. PAN w Krakowie.

Szymakowska F. (1974), Olistostromy z warstw kroénienskich jednostki skol-
skiej i $laskiej — Karpaty Srodkowe. Spraw. Posiedz. Komis. Oddz. PAN
w Krakowie.

Szymakowska F. (w druku), Olistolit migmatytu z poziomu egzotykowego
dolnej kredy S$lgskiej pasma Chelm-Czarnorzeki (Karpaty Srodkowe).

Slaczka A. (1963), Pstre tupki z Mitkowej i budowa geologiczna obszaru otacza-
jgcego. (Variagated shales from Milkowa and geology of the adjacent area).
Sum. Kwart. geol. 7, 2, Warszawa.

Swidzinski H. (1936), Zdjecie geologiczne plaszczowiny magurskiej na arkuszu
Gorlice. Posiedz. Nauk. PIG 45, Warszawa.

Swidzinski H. (1946a), Wiercenie poszukiwawcze w Lipnicy. Nafta 2, pp. 44—48,
Katowice.

Swidzinski H. (1946b), Gazy ziemne w Biesniku kolo Gronic. Nafta 5, p. 158—
163, Katowice. '
Swidzinski H. (1950), fuska Str6z kolo Grybowa (Karpaty Srodkowe). PIG,

Biul. 59, Warszawa.

Swidzinski H. (1953), Karpaty fliszowe miedzy Dunajcem a Sanem. Regionalna
Geologia Polski, t. 1, z. 2, Tektonika, Krakow.

Swidzinski H. (1958), Mapa geologiczna Karpat Polskich, cze§¢ wschodnia. Inst.
Geol.,, Warszawa.

Swidzifnski H. (1961), La série Richwald dans les Karpates Flyscheuses. Bull.
Acad. Sci., Ser. géol. 10/3, Warszawa.

Tokarski A. (1947), ,,Ramowa” tektonika faldow jasielskich. PAU, Mat. do fizjo~
grafii Kraju 7.



— 53 —

Tokarski A, (1966), Trzeci ptat magurski synkliny Kotaczyc. (The third Magura
outlier of the syncline of Kolaczyce (Polish Carpathian Mts.). Sum. Rocz. Pol.
~Tow. Geol. 36, 4, Krakow.

Tolwinski K. (1921), Dys_lokacje poprzeczne oraz kierunki tektoniczne w Kar-
patach Polskich. Pr. geogr. wydane przez prof. E. Romera, z. 6.

Uhlig V. (1886), Uber eine Mikrofauna aus dem Alttertiir der westgalizischen
Karpathen. Jb. Geol. Anst. (Wien) 36, p. 141—214,

Wilson H. H. (1969), Late Cretaceous and eugeosynclinal sedimentation gravity

tectonics and ophiolite emplacement in Oman Mountains, Southwest Arabia.
Bull. Amer. Assoc. Petrol. Geol. 53 (3), p. 626—672.

STRESZCZENIE

W pracy przedstawiono zagadnienie czapek tektonicznych plaszezo-
winy magurskiej z okolicy Jasla (zachodnia Siekléwka, Sowina, Kluczo-
wa, Lipnica, Skolyszyn, Mitkowa, Kryg oraz polwysep Woli Luzanskiej
z oknem Mszanki i Bystrej), a takze platow jednostki podslaskiej (Na-
wsie, Rozanka i Budy Grodzkie) w obrebie depresji strzyzowskiej. Wy-
mienione powyzej platy i czapki powstaly, w $wietle nowo uzyskanych
danych, gléwnie w wyniku podmorskich ruchéw masowych jako olisto-
stromy.

Przy koncu sedymentacji w basenie fliszowym, gdy doszly do glosu
ruchy wynurzajgce i nasuwawcze, od czola formujacych sie plaszczowin
pod ich wplywem jak i drgan sejsmicznych odrywaly sie réznej wielko-
sci pakiety skalne, ktére nastepnie w potokach mulowo-skalnych byé¢ mo-
ze typu ,frane” byly transportowane na znaczne odleglosci.

Poszczeglne olistostromy zlozone sg z szeregu mniejszych blokéw
(olistolitow) polaczonych brekejs sedymentacyjng w jedna calo$é. Wszy-
stkie omawiane olistostromy usytuowane sg w obrebie warstw krognien-
skich (oligocen) rézmych jednostek tektonicznych Karpat. W okresie po6z-
niejszym zostaly one zafaldowane w te warstwy w czasie ostatecznego
dofaldowania i wynurzenia catego tuku karpackiego.

Czy w okresie po ich osadzeniu a przed ostatecznym wynurzeniem
trwala nadal jeszcze sedymentacja morska, trudno jest powiedzieé, po-
niewaz, jak wiadomo, Karpaty po wynurzeniu zostaly poddane bardzo
silnej denudacji i masa osadéw skalnych zostala usunieta. Niemniej jed-
nak malezy przypuszczaé, ze przez pewien okres czasu po osadzeniu oli-
stostrom a przed ostatecznym wynurzeniem luku karpackiego madal trwa-
1a jeszcze sedymentacja typu fliszowego lub molasowego.

Badania mikrofaunistyczne wykazaly obecno$é mikrofauny starszej,
ktora pochodzi z rozmytych osadéw fliszowych wchodzgcych w sklad po-
szczegllnych olistostrom oraz mikrofauny mtodszej wystepujace] w spo-
iwie brekcji i bedacej jej rownowiekows.




Wstepne opracowanie tej mikrofauny przez doc. dr E. Luczkow-
ska-Schiller wskazuje na wiek dolnego miocenu. Stad wniosek, ze
tworzenie sie olistostrom i poczatkowa faza wynurzania poszczegolnych
plaszczowin tektonicznych rozpoczela sie w dolnym miocenie (helwecie).
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Oddziat Karpacki w Krakowie
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