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Ac cord ing to com mon in ter pre ta tions, two nar row crustal blocks are sup posed to oc cur on the south west ern edge or in the
fore land of the East Eu ro pean Craton. The first one, bounded to the NE by the Nowe Miasto–Radom–Rava Ruska fault sys -
tem, and to the SW by the Holy Cross Fault (£ysogóry–Rava Ruska Block), stretches NW–SE from the £ysogóry–Radom re -
gion in Po land to the Rava Ruska Unit in Ukraine. The sec ond one, bounded to the NE by the Holy Cross Fault, and to the SW 
by the Chmielnik–Ryszkowa Wola–Krakovets fault zone (Kielce–Kokhanivka Block), is thought to tie to gether the Kielce
area of the Holy Cross re gion with the Kokhanivka Unit in Ukraine. Both these blocks may have formed in con nec tion with the
de vel op ment of re gional listric faults dur ing Pre cam brian asym met ric stretch ing of the Baltica con ti nent, and were part of the
mar ginal zone of the East Eu ro pean Craton. The sed i men tary de vel op ment of the blocks may be com pa ra ble to that of the
Blake Pla teau off the Florida coast. Both the Pa leo zoic sec tions and tec tonic de for ma tion styles in the Pol ish and Ukrai nian
seg ments of these blocks are dif fer ent. Pa leo zoic tec tonic struc tures of the Holy Cross re gion, and in par tic u lar its part com -
pris ing the £ysogóry Re gion, have a south ern vergence, while the Pa leo zoic rocks of the Rava Ruska and Kokhanivka units
in west ern Ukraine are thrust along flat thrust sur faces to wards the NE. This dem on strates the dif fer ent tec tonic evo lu tion of
the Pa leo zoic suc ces sion be tween the Holy Cross re gion and west ern Ukraine, and makes ques tion able the ge netic re la tion -
ships be tween these two re gions. In this sit u a tion, the tec tonic blocks of the fore land should be con sid ered het er o ge neous.
On the other hand, these dif fer ences can in di cate a dif fer ent mech a nism of tec tonic de for ma tion dur ing Variscan move ments 
in both these ar eas, in duced by the same sub-me rid i o nal com pres sion of the north ward-thrust ing Variscan orogen of Eu -
rope. Struc tural-fa cies ev i dence sug gests that the SW bound ary of the East Eu ro pean Craton should be moved at least to
the Chmielnik–Ryszkowa Wola–Krakovets fault zone.

Key words: mar ginal part of the East Eu ro pean Craton, Holy Cross Mts., west ern Ukraine, tec ton ics, op po site vergence,
geotectonic evo lu tion.

INTRODUCTION

Re cently, a num ber of re gional con tri bu tions have been
pub lished con cern ing the cor re la tion be tween tec tonic blocks in 
the fore land of the East Eu ro pean Craton in Po land and Ukra -
ine (Pharoah, 1999; Pharoah et al., 2006; Ziegler and Dézes,
2006; Olczon et al., 2007; Bu³a et al., 2008; Bu³a and Habryn,
2011; Jachowicz- Zdanowska, 2011; ¯elaŸniewicz et al., 2011).
Ac cord ing to the in ter pre ta tions of Bu³a et al. (2008) and Bu³a
and Habryn (2011), two nar row crustal blocks oc cur in the
south west ern fore land of the East Eu ro pean Craton (Fig. 1).
The first one, bounded to the NE by the Nowe
Miasto–Radom–Rava Ruska fault sys tem, and to the SW by
the Holy Cross Fault (£ysogóry–Rava Ruska Block), stretches

NW–SE from the £ysogóry–Radom re gion in Po land to the
Rava Ruska Unit in Ukraine, di rectly ad join ing the East Eu ro -
pean Craton along the T-T line. The sec ond one, bounded to
the NE by the Holy Cross Fault, and to the SW by the
Chmielnik–Ryszkowa Wola–Krakovets fault zone (Kielce–Ko -
kha nivka Block), is thought to tie to gether the Kielce area of the
Holy Cross re gion with the Kokhanivka Unit.

Both these sug gested blocks, with a width of 20–50 km
each, are eas ily vis i ble on the sub-Me so zoic sur face (Bu³a and
Habryn, 2011: fig. 2). Both of them also show a con ti nu ity of Pa -
leo zoic out crops of dif fer ent ages be tween the Pol ish and Ukrai -
nian parts of the blocks. The es sen tial fea ture dis tin guish ing the 
£ysogóry–Radom–Rava Ruska Block from the Kielce–Kokha -
nivka Block is the oc cur rence of both older and youn ger Pa leo -
zoic rocks in the for mer, with a con tin u ous Si lu rian/De vo nian
tran si tion.

The ex is tence of these blocks seems to be well-doc u -
mented in both the Pol ish and Ukrai nian ter ri to ries. The prin ci -
pal prob lem is the re la tion of the blocks to the East Eu ro pean
Craton. For a long time, Mizerski (1988, 1995) has pro posed
that the £ysogóry area (north ern part of the Holy Cross Mts.),
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and the Radom–£ysogóry area in a broader sense, can be
treated as a down-dropped part of the East Eu ro pean Craton.
This view has gained con sid er able sup port in the pa pers by
Jaworowski and Sikorska (2005, 2006), who ar gued that the
Cam brian sed i men ta tion, not only in the £ysogóry area but also
in the Kielce area (south ern part of the Holy Cross Mts.), oc -
curred on the pas sive mar gin of the East Eu ro pean Craton. Ev i -
dence for this in cludes Cam brian trilobites (¯yliñska, 2002) and
the age of the de tri tal ma te rial in the Cam brian rocks of the
north ern part of Holy Cross Mts (Belka et al., 2000). This view
has been sup ported by ¯elaŸniewicz et al. (2009) who pro -
posed that the whole Holy Cross re gion as far as the
Kraków–Lubliniec Fault Zone is an area lo cated within the
base ment of the Baltica con ti nent, in its mar ginal part. It is also
sup ported by palaeomagnetic stud ies of the Cam brian and Si lu -
rian rocks in the Holy Cross Mts. (Nawrocki et al., 2007).

Both of the blocks dis cussed, that con tinue to wards the
south-east to the south ern Lublin re gion, are sup posed to have
formed in con nec tion with the de vel op ment of re gional listric
faults dur ing Pre cam brian asym met ri cal stretch ing of the
Baltica con ti nent (Jaworowski and Sikorska, 2005, 2006).

The view of the re la tion ship be tween both the sug gested
blocks and the East Eu ro pean Craton within the area of Po land
is also main tained in the pa pers by, among oth ers, Olczon
(2006) and Olczon et al. (2007), in which the whole Ma³opolska
re gion and Brunovistulicum are con sid ered as el e ments orig i -
nat ing from the Baltica con ti nent, al though sep a rated from it by
the Gondwanan terrane ex tend ing along the en tire edge of the
East Eu ro pean Craton in Po land, accreted to in Or do vi cian and
Si lu rian times. How ever, the Pol ish parts of both blocks do not
con tinue into West Ukraine in these pa pers. Kalvoda (2001)
con sid ered that both Brunovistulia and the south ern part of the
Holy Cross area are Avalonian ter ranes, and the or i gin of the
£ysogóry Re gion is un clear. Sub se quently, Starostenko et al.
(2013) emphasised that the East Eu ro pean Craton in Ukraine
ex tends as far as the main Carpathian overthrust, and its edge
lies un der the Carpathians.

The aim of this ar ti cle is to find out whether the ex is tence of
these blocks, that ex tend across Po land and West Ukraine, can 
be proven in the light of data on the tec ton ics of the Pa leo zoic
for ma tions of which they are com posed.

RELATIONSHIPS BETWEEN 
THE EAST EUROPEAN CRATON 
AND THE TECTONIC BLOCKS 

OF ITS SOUTHWESTERN FORELAND

De spite rel a tively abun dant geo phys i cal data from the mar -
ginal part of the East Eu ro pean Craton (Guterch et al., 1986;
Grad et al., 2002; Malinowski et al., 2005; Guterch and Grad,
2006; Narkiewicz et al., 2015), dis cus sions on the re la tion ship
of the craton to the blocks of its fore land con tinue. In tec tonic
maps, blocks (ter ranes) of Gondwanan or i gin are fre quently
dis tin guished in the area lo cated west of the T-T line, how ever,
their ex tent is dif fer ently out lined (e.g., Pharoah, 1999; Pharoah 
et al., 2006; Nawrocki and Poprawa, 2006; Olczon, 2006;
Olczon et al., 2007; ̄ elaŸniewicz et al., 2009). This is due to dif -
fer ent ap proaches to the is sue of the course of the SW bound -
ary of the craton, re fer ring to the Pa leo zoic sec tions in the
craton and its fore land (Kraus, 1977; Mizerski, 1988, 1995;
Jaworowski and Sikorska, 2005, 2006; Dadlez, 2006; Konon,
2008) and to the tec tonic evo lu tion of both ar eas (Stupka, 1995; 
Mizerski and Stupka, 2005, 2007; Nawrocki and Poprawa,
2006; Karnkowski, 2008; Narkiewicz and Dadlez, 2008;
¯elaŸniewicz, 2008; ¯elaŸniewicz and Aleksandrowski, 2008;
¯elaŸniewicz et al., 2011; Mizerski et al., 2012, 2014). Most at -
ten tion has been paid to the £ysogóry–Radom and Kielce re -
gions which are nar row crustal blocks sep a rated by deep frac -
tures in ter preted as strike-slip faults (Tomczyk, 1988;
Lewandowski, 1993; Jaworowski and Sikorska, 2005, 2006;
Bu³a and Habryn, 2011, ̄ elaŸniewicz et al., 2011), but cer tainly
dip-slip in na ture, and at least oblique-slip dur ing the Variscan
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Fig. 1. Tectonic sketch map of crustal blocks in the area north of the major Carpathian thrust front
 (after Bu³a and Habryn, 2011 – modified)

Arrows illustrate relative horizontal displacement of crustal blocks along fracture zones
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ac ti va tion (Mizerski, 1979, 1988, 1995). The Pa leo zoic suc ces -
sion of the Holy Cross re gion shows close anal o gies with that of
the East Eu ro pean Craton, so that the crustal el e ments, upon
which it is de vel oped, should be treated as mar ginal parts of the 
craton, as pre sented in ̄ elaŸniewicz et al. (2009). In ter est ingly,
the £ysogóry part of the Holy Cross Mts. was called a terrane by 
Narkiewicz et al. (2015), even though those au thors pro vided a
geo log i cal sec tion (Narkiewicz et al., 2015: fig. 8) clearly show -
ing that the £ysogóry area is a con tin u a tion of the East Eu ro -
pean Craton.

Ac cord ing to re cent in ter pre ta tions (Bu³a et al., 2008; Bu³a
and Habryn, 2011), the south west ern bound ary of the East Eu -
ro pean Craton in Po land and Ukraine co in cides with the Nowe
Miasto–Radom Fault that con tin ues into the Rava Ruska Fault.
How ever, if we fol low the views of Mizerski (1988, 1995) and
Jaworowski and Sikorska (2005, 2006), then this fault could not
be re garded as the SW bound ary of the East Eu ro pean Craton,
but only as one of the intracratonic faults in the mar ginal part of
the craton, maybe par al lel to the bound ary. This fault was sim i -
larly in ter preted by ¯elaŸniewicz et al. (2011), who were of the
opin ion that it runs across the mar ginal part of the craton, and
the sur face bound ary of the craton is the Skrzynno Fault
(¯elaŸniewicz et al., 2011: fig. 8).

Even if we as sume that there were sig nif i cant strike-slip
move ments along the faults bound ing the craton and the
blocks, as sug gested by Lewandowski (1993) but which does
not seem to be con clu sively proven (in the mar ginal part of the
craton, be tween Cri mea and Lublin, the Lower Pa leo zoic sec -
tions are def i nitely dif fer ent than those in the Holy Cross Mts.),
they would oc cur not in hy po thet i cal ex otic ter ranes (there is no
ev i dence of their col li sion with the craton) accreted to the craton 
due to col li sion, but in mar ginal elon gated craton blocks that
were moved to wards the WNW and suf fered ear lier in creased
sub si dence ac com pa nied by de po si tion of thick sed i men tary
suc ces sions. A com par i son with the Blake Pla teau off the east
coast of Florida, which is lo cated in the mar ginal zone of the
Green land–North Amer i can Craton, may be jus ti fied here.
Dip-slip faults, pre vi ously bound ing such down-dropped blocks, 
could be eas ily used as strike-slip faults or vice versa in an other
stress field.

The pres ence of long crustal blocks in the mar ginal zone of
the East Eu ro pean Craton, along which strike-slip move ments
oc cur, is not an un usual phe nom e non. Within other con ti nents,
such blocks are com monly en coun tered. The most spec tac u lar
area with large listric blocks of con ti nen tal crust is the area of
Cal i for nia.

THE £YSOGÓRY–RAVA RUSKA AND
KIELCE–KOKHANIVKA BLOCKS – COMMON
FEATURES AND DIFFERENCES BETWEEN 
THE POLISH AND UKRAINIAN SEGMENTS

A con tin u a tion of the zone of faulted, prac ti cally non-meta -
mor phosed rocks of the lower and mid dle Pa leo zoic in the
£ysogóry and Kielce parts of the Holy Cross Mts can be traced
within the Ukrai nian Subcarpathians un der Ju ras sic rocks. This
is man i fested as two highly spe cific belts ex tend ing NW across
the Rava Ruska and Kokhanivka units (Rizun and Senkowski,
1973; Stupka, 1986, 1987, 1991, 2002).

The first zone – the Kokhanivka Unit, 25 km wide and
bounded to the south-west by the Krakovets Fault – is com -
posed of a se ries of black non-cal car e ous argillites with fre -
quent interbeds of quartz ite-like sand stones. Their age is con -
ven tion ally con sid ered to be Cam brian (Shulga, 1972). In many

ar eas, lithologically sim i lar rocks that were pre vi ously as signed
to the Ju ras sic, have re cently been in cluded in the Cam brian
based on microfossil stud ies (Jachowicz-Zdanowska, 2011). It
is not ex cluded that, in many ar eas, the pre sumed Cam brian
rocks that do not con tain guide fos sils may be in fact of
Ediacaran age, since the microfossil as sem blages from these
rocks as well as their lithological char ac ter is tics make them sim -
i lar to up per most Pre cam brian de pos its.

These rocks are folded to a dif fer ent de gree – stra tal dips in
the lower part of bore hole sec tions are low, of the or der of
10–20°; while in the up per part, they are com monly 60–90°. The 
rocks con tain nu mer ous frac tures filled with vein quartz,
anhydrite and cal cite, in places heavily crum bled and
comminuted. An im por tant tec tonic fea ture of the Kokhanivka
Unit rocks is the pres ence of thick se quences of tec tonic brec -
cia (e.g., in the Trostyanets-14 bore hole: 440 m more than tec -
tonic brec cia con sist ing of frag ments of Cam brian rocks). This
sug gests very in tense pro cesses of dis place ment of rock
blocks. These rocks also in clude ev i dence of thrust ing. For ex -
am ple, in the Kaminna-15 and Kaminna-16 bore holes, Cam -
brian rocks have been found above de pos its con tain ing a Si lu -
rian fauna. They are in con tact with the Si lu rian along a very
gently slop ing overthrust of high am pli tude, whose sur face is in -
clined to wards the south-west. Sim i lar overthrusts were found
in the Derzhiv 1 and Derzhiv 3 bore holes.

An other zone (12–18 km wide) – the Rava Ruska Unit – is
sit u ated to the NE and com posed of Si lu rian dark grey cal car e -
ous argillites with fos sils. Lo cally, they grad u ally pass into de tri -
tal Gedinnian clay de pos its. They are sep a rated from the Cam -
brian and Lower Or do vi cian de pos its by a strati graphic gap.
These rocks are strongly folded and frac tured and show a net -
work of cal cite veins. It is worth not ing that cal cite is the only ma -
te rial that fills frac tures in this zone, while in the Kokhanivka Unit 
quartz and anhydrite are also pres ent. This may in di cate not
only dif fer ent ages of the frac ture-fills, but also dif fer ent or i gins
of ju ve nile so lu tions. Stra tal dips are of the or der of 70–90°.
Slick en sides are nu mer ous. The northeast ern limit of these
rocks is the Rava Ruska Fault.

In the area ex tend ing from Rava Ruska to Ivanofrankivsk,
north-east of the Rava Ruska Fault, there are Car bon if er ous
de pos its of the Lviv Foredeep. They over lie rocks of var i ous
ages from Cam brian to Early De vo nian. These rocks dip gen er -
ally in a monoclinal man ner and form large folds that group in
NW–SE-trending belts that con tinue into the ter ri tory of Po land.
A char ac ter is tic fea ture of the subsurface struc ture of the unit,
which makes it re sem bles the Kokhanivka Unit, is the pres ence
of thrusts whose sur faces are in clined to wards the SW. These
sur faces flat ten with depth: the dip an gles in the fron tal part are
around 30–45°, and away from it are 10–20°. The mag ni tude of
folds and the de gree of fault ing of the rocks de crease to the NE,
to wards the in te rior of the craton.

In the mar ginal, west ern and most de formed area (dip an -
gles 50–60° and more) of the Nesteriv–Zashkiv Zone
(Vishnyakov et al., 1996; Vyshniakov et al., 2002), the lin ear
folds oc cur in the form of tec tonic slices, highly up lifted and
thrust over each other to wards the north-east. To wards the NE,
the width of the slices grad u ally in creases from 4 to 14 km, while 
the am pli tudes of their mu tual dis place ments de crease. How -
ever, in con trast to the Nesteriv–Zashkiv Zone, the folds in the
thrust el e ments do not have “roots” un der the overthrusts
(Vishnyakov et al., 1966; Vyshniakov et al., 2002). This shows
that the overthrusts had been formed prior to the fold ing of the
rocks of the thrust com plex, sug gest ing a thin-skinned type of
tec tonic de for ma tion in this area. A char ac ter is tic fea ture of the
struc tures is the pres ence of very well-de vel oped south west ern
limbs of the folds, dip ping at 15–20°, the steep ness of which de -
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creases with in creas ing depth. In con trast, the north east ern
limbs are gen er ally poorly de vel oped and many of the
overthrusts are ac com pa nied by fold ing de for ma tion. In the
north-east, be tween Ivanofrankivsk and Krasnoilsk,
undeformed and gently west wards-dip ping Lower De vo nian
rocks, un der lain by the Si lu rian, oc cur to the east of the Rava
Ruska Fault (overthrust).

Within the Pokuttya–Bukovina El e va tion (Fig. 1), where the
pre-Ediacaran base ment is no ta bly up lifted and the sed i men -
tary cover is strongly re duced, the folded Pa leo zoic zone
pinches out and ap pears again only in the NW part of the Black
Sea re gion, where the de gree of rock de for ma tion in creases to -
wards Dobrogea. Con sid er ing the Ukrai nian and Pol ish seg -
ments of both blocks, it is strik ing that the north ern block shows
con ti nu ity be tween the older and youn ger Pa leo zoic rocks, in
con trast to the south ern block where there is a con sid er able an -
gu lar un con formity be tween the Si lu rian and youn ger rocks.
This means that the Si lu rian–De vo nian tec tonic evo lu tion of the
two blocks was dif fer ent. This dif fer ence was most likely due to
the ac tiv ity of the Holy Cross Fault, along which up lift of the
Kielce–Kokhanivka Block took place in the Late Si lu rian, fol -
lowed by ero sion.

The con sid er able an gu lar un con formity be tween the older
and youn ger Pa leo zoic in the £ysogóry part of the Holy Cross
Mts., re cently sug gested by G¹ga³a (2015), can not cause a
change of au thors’ view that the Cal edo nian move ments did not 
play a sig nif i cant role in the £ysogóry area. The long-known
phe nom e non of up lift of the £ysogóry area at the Si lu rian/De vo -
nian tran si tion, ac com pa nied by the fault-block tec tonic pat tern
dur ing the up lift of the area, could have re sulted in an gu lar un -
con formi ties in many places within the low er most De vo nian or
at the Si lu rian/De vo nian bound ary.

It seems that these are all of the sim i lar i ties be tween the
Ukrai nian and Pol ish seg ments of both blocks. Thus, maybe
the ex is tence of the two blocks, so clearly vis i ble on the
sub-Me so zoic sur face (Bu³a and Habryn, 2011: fig. 2), re sults
not from the facts, but from in ter pre ta tions. Doubts of this kind
may arise from the fact that tec tonic de for ma tion styles within
the Holy Cross seg ments of both blocks and their an a logues in
the Ukraine–Rava Ruska and Kokhanivka units are com pletely
dif fer ent.

Pa leo zoic struc tures of the Holy Cross area are char ac ter -
ized by south west ern vergence (pre cisely SSW), which has not
been ques tioned (Czarnocki, 1919, 1950; Kowalczewski, 1981; 
Mizerski, 1988, 1995) and is not con tro ver sial, in di cat ing gen -
eral tec tonic trans port to wards the south (for ex am ple
Czarnocki, 1950: fig. 13; Konon, 2006: fig. 2). Thrusts and folds
that in di cate north ward tec tonic trans port oc cur only in the
Lower Cam brian rocks (Mizerski and Skurek-Skurczyñska,
1999; Mizerski, 2004: fig. 3), while the Variscan struc tures show 
a north ern vergence. In the Ukrai nian units the vergence of the
struc tures in the Rava Ruska and Kokhanivka units, as well as
in the Lviv Foredeep, is def i nitely op po site (NE), in di cat ing tec -
tonic trans port of both the up per and lower Pa leo zoic rocks to -
wards the East Eu ro pean Craton (Fig. 2), as sug gested by
Vishnyakov et al. (1966) and Vyshniakov et al. (2002).

The dif fer ences in the tec tonic struc ture be come even
greater when we con sider that, in the Ukrai nian fore land of the
craton, rel a tively gently slop ing overthrusts are pre dom i nant
within the Pa leo zoic for ma tions, along which there are dis place -
ments to wards the craton (Mizerski and Stupka, 2005: figs. 5
and 6). In con trast, the Holy Cross seg ments show con sid er -
able fold ing de for ma tion and the ac com pa ny ing nor mal and re -
verse faults are rel a tively steep. This must be in dic a tive of dif -
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Fig. 2. Vergence of tectonic (thrust, fault and fold) structures in Paleozoic deposits of the Polish and Ukrainian parts 
of the East European Craton foreland
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fer ent de for ma tion mech a nisms be tween the Holy Cross and
Ukrai nian parts of both blocks.

Al though a geo phys i cal cross-sec tion in Narkiewicz et al.
(2015: fig. 8) in di cates thrust-like re verse faults in deeper parts
of the sed i men tary suc ces sion of the £ysogóry area, which dip
to wards the south at a slight an gle; how ever, their ex is tence is
not proven. The geo log i cal cross-sec tion through the crust at
the bound ary of the East Eu ro pean Craton and the Pa leo zoic
plat form, pre sented by G¹ga³a (2015), is also thought-pro vok -
ing. It shows ma jor NE-di rected overthrusts in the deeper parts
of the crust. If these overthrusts are real, it raises the ques tion
why the overthrusts and faults show def i nitely op po site
vergence in the near-sur face part of the crust?  We con sider
that con clu sions based on facts ob served di rectly in the field are 
more re li able than those in ter preted on the ba sis of geo phys i cal 
pat terns.

The fact that gently slop ing overthrusts are de vel oped in the 
Rava Ruska and Kokhanivka units pro motes the con clu sion
that tan gen tial tec tonic stresses, no mat ter what their di rec tion
was, were prob a bly much stron ger there than in the Holy Cross
re gion. This is also in di cated by the pres ence of thick (lo cally
sev eral hun dred metres) tec tonic brec cias which are rare and
thin in the Holy Cross re gion. We can only pre sume that the ef -
fect of the Variscan orogen in the Rava Ruska and Kokhanivka
units was sig nif i cantly greater than in the Holy Cross re gion.
The Variscan orogen front must have run across the area of
Ukraine un der the pres ent-day Outer Carpathian nappes. It is
worth not ing that the vergence of tec tonic struc tures in the
Ukrai nian seg ment of both blocks is gen er ally con sis tent with
the vergence of Variscan struc tures (in clud ing nappes) of Cen -
tral Eu rope, while in the Holy Cross seg ments, and par tic u larly
in the £ysogóry part, the vergence of folds and faults is op po site 
to the vergence of Variscan orog eny struc tures. These dif fer -
ences in the tec tonic style be tween the Holy Cross re gion and
the units of Rava Ruska and Kokhanivka must re sult from a
com pletely dif fer ent re gime and a rad i cally dif fer ent tec tonic
stress field in these ar eas dur ing the Variscan tec tonic ep och. It
is un likely that the sed i men tary rocks of the same age lo cated
on a sin gle small crustal block were sub jected to such dif fer ent
de for ma tion pat terns at the same time.

How ever, it can not be com pletely pre cluded that the south -
ern vergence of tec tonic struc tures in the £ysogóry re gion is a
re sult of the fact that this part of the Holy Cross Pa leo zoic was
up lifted much more strongly, along the Holy Cross Fault which
was tilted north wards in the up per part (Mizerski, 1995), than
was the Kielce part. As the re sult, the Pa leo zoic of the £ysogóry 
re gion has been over turned south wards. Then, the cur rently
ob served tec tonic de for ma tion could be con sid ered as
thin-skinned struc tures with a gen eral tec tonic trans port di rec -
tion to wards the north, as sug gested by G¹ga³a (2015), lo cat ing 
the sur faces of south wards-tilted thrusts in the lower part of the
crust of the Holy Cross re gion. This con cept should be tested.

If the fault sep a rat ing the Rava Ruska Unit from the
Kokhanivka Unit is a SE ex ten sion of the Holy Cross Fault, then 
we can at tempt to in fer its age in the ter ri tory of Ukraine. In its
SE part, it is ev i dent that Or do vi cian and Si lu rian de pos its have
to lie upon the fault and are not cut by it (Bu³a and Habryn, 2011: 
fig. 2). This would mean that this re gional crustal frac ture was
formed in the Cam brian, or even ear lier. The un con formity be -
tween the Cam brian and Or do vi cian seems to co in cide in age
with the Sandomirian orog eny move ments. Cor re spond ingly,
how ever, it would im ply that this frac ture, if it is strike-slip in na -
ture on a re gional scale, was ac tive along its en tire length at
most to and in clud ing the Cam brian. Later, dif fer ent sec tors of
the frac ture may have been sub jected to re ac ti va tion re sult ing
in the for ma tion of con tin u ous and dis con tin u ous de for ma tion.

How ever, it should then be as sumed that this re ac ti va tion oc -
curred only in the Holy Cross seg ment of the fault. So it is seen
that the Variscan fold struc tures of the Kielce area are ar ranged
di ag o nally to the Holy Cross Fault. In the ter ri tory of Ukraine,
there is no in di ca tion that the fault was ac tive af ter the Cam -
brian.

Knowl edge of the de gree of tec tonic de for ma tion of the
Rava Ruska and Kokhanivka units in Ukraine is much poorer
than in the Holy Cross re gion due to lim ited ac cess to Pa leo zoic
rocks. There fore, any com par i son of their geo log i cal struc ture
and evo lu tion can not pro vide re li able re sults. How ever, re li able
re sults can be ob tained by com par ing the rocks from Ukraine
with the Pa leo zoic rocks ex am ined by drill ing in the Pol ish area
lo cated ad ja cent to the bor der with Ukraine (Dyle IG 1, Osuchy,
Narol and Dol ina bore holes). These bore holes were drilled in
the nar row block of £ysogóry–Rava Ruska. The rocks in the
Ukrai nian part of the block are seen to be highly tectonized,
con tain nu mer ous slick en sides, and their dip an gles are ap -
prox i mately 70–90°. In the west ern part of the Rava Ruska Unit, 
there are stacked folds that are thrust over each other
(Vishnyakov et al., 1966; Vyshniakov et al., 2002). This means
that the Rava Ruska Unit can be com pared in terms of in ten sity
of de for ma tion with the £ysogóry Re gion of the Holy Cross Mts., 
if the vergence of fold, fault and thrust struc tures was not com -
pletely dif fer ent. How ever, is that ev i dence of tec tonic sim i lar ity
of the en tire elon gated crustal block? Per haps, but this is doubt -
ful. In the Ruda Lubycka 1 bore hole, lo cated on the NE ex ten -
sion of the Rava Ruska Unit, there are Or do vi cian strata dip ping 
at 10 to 90°. On the other hand, the bore hole is lo cated in the
im me di ate prox im ity to the Nowe Miasto–Radom–Rava Ruska
fault zone, which can af fect the de gree of tec tonic de for ma tion
of these de pos its.

On the other hand, in the Narol bore hole, Cam brian, Or do vi -
cian and Si lu rian rocks lie in hor i zon tal and subhorizontal po si -
tion. In the Or do vi cian and Cam brian rocks there are weakly in -
clined overthrusts, but the di rec tions of these overthrusts are
un known (Grelewicz et al., 2014). In con trast, Cam brian rocks
of the Dyle bore hole, sit u ated NW of the Narol bore hole (Fig. 1)
in the same block are in tensely folded, with nu mer ous nor mal
and re verse faults and cleav age (Kaczmarczyk et al., 2014).
This shows that that there are rap idly chang ing mod i fi ca tions of
tec tonic struc tures and styles in the Pa leo zoic rocks along the
SW bor der of the East Eu ro pean Craton.

The re la tion ships be tween the Ukrai nian and the Holy
Cross seg ments of the Kielce–Kokhanivka Block are also un -
clear. Can it be treated as a sin gle el e ment? The data avail able
so far seem to con tra dict this. This is shown by tec tonic ob ser -
va tions made on the al leged NW ex ten sion of the Kokhanivka
Unit in the ter ri tory of Po land. The de gree of tec tonic de for ma -
tion of Or do vi cian epicontinental de pos its in bore holes from the
Uszkowice–Cieszanów area is low. Karnkowski (1974) wrote
that “...de for ma tion in the form of folds has no where been ob -
served in these de pos its...”. So why is the de gree of de for ma -
tion in these two di rectly ad ja cent ar eas so dif fer ent?

In ter est ing re sults on the cor re la tion of Or do vi cian de pos its
with co eval rocks of neigh bour ing ar eas are pre sented in
Drygant et al. (2006). Whereas there are clear sim i lar i ties in the
sec tions and evo lu tion of the Or do vi cian ba sin be tween the
£ysogóry area and the Bi³goraj–Narol area, the Or do vi cian of
the Bi³goraj–Narol area shows no sim i lar ity to the Or do vi cian in
the Carpathian Foredeep base ment of Ukraine and in the Lviv
Foredeep. In both the £ysogóry area and the Bi³goraj–Narol
zone, there are strati graphic gaps of vari able ex tent, span ning
the Arenigian and Llanvirnian. How ever, the Carpathian
Foredeep base ment and the Lviv Foredeep show a con tin u ous
Or do vi cian suc ces sion up to the Lower Caradocian.
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While the Up per Or do vi cian of the £ysogóry and the
Bi³goraj–Narol ar eas is al most com plete, this pe riod in east ern
Ukraine cor re sponds to a strati graphic gap. It would seem that
the Or do vi cian of the Bi³goraj–Narol area should ex hibit more
sim i lar i ties to the Or do vi cian of west ern Ukraine than to that of
the £ysogóry area, but the sit u a tion is quite op po site. This may
sug gest that the Or do vi cian evo lu tion of the Bi³goraj–Narol area 
took place un der other tec tonic-fa cies con di tions than that of
the west ern Ukraine.

Drygant (2000) pro posed a lithostratigraphic scheme of Pa -
leo zoic rocks in the base ment of the mar ginal part of the Outer
Carpathians and the Carpathian Foredeep in west ern Ukraine,
based mainly on lithological cri te ria and re sults of sev eral bore -
holes that sug gest the pres ence of Or do vi cian and Cam brian
rocks. Un for tu nately, these rocks in most of the bore holes do
not con tain fos sils and their strati graphic po si tion has been de -
ter mined on the ba sis of a few find ings of acritarchs. Drygant
(2000) iden ti fied Cam brian rocks mainly un der a cover of Or do -
vi cian clastic de pos its with out fos sils. The suc ces sions which
are con sid ered Cam brian in age are rep re sented by
mudstones, clay shales and quartz sand stones (quartzites), al -
ter nat ing at var i ous pro por tions. These rocks lo cally con tain
trace fos sils. Drygant (2000) di vided the Cam brian sec tion into
three lithostratigraphic units, nam ing them as fol lows: Lower
Cam brian Bal tic Se ries, reach ing a thick ness of 132 m; Lower
Cam brian Berezhtsi Se ries, 306 m thick, and Mid dle–Up per
Cam brian Stryvigor Se ries that does not ex ceed 98 m in thick -
ness. He sub di vided these se ries into 14 lower-or der
lithostratigraphic units.

Lithologies of Cam brian rocks in the Pol ish and Ukrai nian
seg ments of both blocks are very sim i lar. How ever, the thick -

ness of the Cam brian suc ces sion in the Holy Cross re gion is
sev eral times greater than in west ern Ukraine.

The views of Drygant (2000) have been ques tioned for sev -
eral rea sons. Firstly, the unfossiliferous Cam brian and Or do vi -
cian clastic rocks have been sub di vided in most of the bore -
holes solely on the ba sis of lithological cri te ria. It turned out that
Drygant (2000) in cluded even Ju ras sic clastic rocks into the
Cam brian and Or do vi cian suc ces sion; while other rocks, con -
sid ered Ju ras sic by him, proved to be Cam brian. The
palynological stud ies of Jachowicz-Zdanowska (2011) have al -
lowed pre cise dat ing of the rocks.

It seems in ter est ing to com pare strati graphic sec tions from
the Pol ish and Ukrai nian part of the two blocks (Fig. 3). Al -
though the cor re la tion be tween the Holy Cross re gion and the
Narol area in the Pol ish ter ri tory seems sim ple and easy to in -
ter pret, the cor re la tion be tween the Pol ish and Ukrai nian parts
of the blocks is prob lem atic.

In the tec tonic schemes of the SW mar ginal zone of the
East Eu ro pean Craton, the above-de scribed two zones are
tra di tion ally treated (al though there is no di rect ev i dence) as
sep a rate zones of Cal edo nian con sol i da tion, which were the
base ment for the young Pa leo zoic plat form of West ern and
Cen tral Eu rope. The bound ary of the craton is drawn along dif -
fer ent frac ture zones of Radekhiv, Ustylug–Rogatynsk, Rava
Ruska, Krakovets, Fore-Carpathian, and oth ers. If we ana lyse 
the re li abil ity of each of these vari ants, at ten tion should be
paid to the fact that only one fea ture, out of the spe cific sum of
data on the po si tion of the bound ary frac ture zone, is usu ally
quoted while dis cuss ing the is sue. This can be a belt of high
grav ity gra di ents or a chain of neg a tive grav ity anom a lies, a
zone of rapid change in the mag netic field or a strong low er ing
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of the base ment sur face, strong de for ma tion of the sed i men -
tary cover or its fa cies changes. De spite such di ver sity, each
of these vari ants is ac cepted by re search ers as a pos si ble SE
ex ten sion of the T-T line.

The T-T line is tra di tion ally con sid ered a syn onym of the
SW bound ary of the East Eu ro pean Craton. How ever, re cent
pa pers ar gue that this is a zone, not a line, with a width of 20 to
150 km. The bound ary line of the oc cur rence of mag netic
anom a lies typ i cal of the pre-Ediacaran base ment of the East
Eu ro pean Craton does not co in cide with the T-T line, but is lo -
cated much fur ther to wards the SW. It should be em pha sized
that this line is very poorly vis i ble in space im ages, al though
the Warta and Elbe lines can be de ci phered very clearly (Bush 
et al., 1978; Khain et al., 1979). In ad di tion, in the area be -
tween the T-T line and the Elbe line, there is a clearly trace -
able pat tern cor re spond ing to the struc ture of the East Eu ro -
pean Craton. Air im ages show that it is cut by a se ries of faults
(Bush et al., 1978).

CONCLUSIONS

The pres ence of elon gated crustal blocks along the SW
edge of the East Eu ro pean Craton seems to be well-doc u -
mented both in the area of Po land and Ukraine. These blocks,
de pend ing on the view point, may be con sid ered ei ther
down-dropped epicratonic blocks, or prox i mal ter ranes show ing 
a close re la tion ship with the East Eu ro pean Craton through out
Phanerozoic times. How ever, the listric blocks, so de fined
along the SW edge of the East Eu ro pean Craton, are
inhomogeneous and char ac ter ized by a di verse geotectonic
de vel op ment along their ex tent. It is cu ri ous that the changes in
geotectonic re gime are man i fested near the bor der be tween
Po land and Ukraine.

These dif fer ences per mit two dif fer ent, in deed op pos ing
con clu sions to be drawn:

1. The elon gated blocks of the craton fore land can be con -
sid ered an epicratonic zone;

2. Be tween the Rava Ruska and Kokhanivka zones and the
Radom-£ysogóry and Kielce blocks, there is a yet-un dis cov -
ered dis con ti nu ity zone where the change in geotectonic re gime 
oc curs.

Ac cord ing to the pres ent au thors, the true edge of the
epi-Karelian craton as a sin gle phys i cal body is plunges steeply, 
in the area lo cated SW of the T-T line, un der fold-nappe com -
plexes which were thrust over its mar gin and formed in close
con nec tion with the evo lu tion of the Variscan orogen of Cen tral
Eu rope. The two zones de scribed above can be parts of these
com plexes.

The main struc tures de fin ing the tec tonic style of these
zones are overthrusts, re verse faults, tec tonic slices, and a va ri -
ety of folds, i.e. struc tures that formed as a re sult of hor i zon tal
com pres sion. This ad di tion ally em pha sizes the in ten sity of rock
de for ma tion ex pressed by nu mer ous and sig nif i cant changes in 
stra tal dips in ver ti cal sec tion, nu mer ous slick en sides,
brecciation, fissility and other signs of dis place ment of rock
masses as a re sult of tan gen tial stresses.

Signs of hor i zon tal stress are ob served in the struc tures that 
re flect the re gional pat tern of mid dle and lower Pa leo zoic rocks,
rep re sented by zones of an ti cli nal folds. They are con spic u ous
by a clearly marked lin ear ity (their axes are ori ented par al lel to
the edge of the East Eu ro pean Craton), a com pressed and
com monly asym met ri cal cross-sec tion, and a north ward to
north-east over turn ing.

It is there fore nec es sary to con tinue the re search car ried out 
us ing a sim i lar meth od ol ogy to study the con ti nu ity of crustal
blocks in the SW fore land of the East Eu ro pean Craton in both
Po land and Ukraine. This can sig nif i cantly con trib ute to ex plain
the course of the southwest ern edge of the East Eu ro pean
Craton and, in di rectly, to de ter mine the pro cesses of ac cre tion
of the Baltica con ti nent with blocks of other prov e nance.
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