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There has been a cen tury-long de bate on the nature of the ma jor orog eny in the Holy Cross Mts. Some re search work ers consider that they 
were folded dur ing the Variscan orog eny, and that Cal edo nian move ments were re spon si ble only for the for ma tion of mesostructures.
Oth ers pro vide ev i dence for great fold ing move ments and de tach ments, sug gest ing that strong Cal edo nian com pres sion formed or
“squeezed out” Or do vi cian-Silurian syn clines; they con sider Variscan de for ma tion to be of plat form-type. Lara mide and Late Al pine
plat form-type faults also de formed the Holy Cross Mts. Or do vi cian haematites  show 3 gen er a tions of folds in the Brzeziny Syncline,
show ing it to be over 250 m in amplitude. This struc ture is thus not a mesostructure but a large-scale struc ture formed as a re sult of 
orogenic com pres sion. The De vo nian-Carboniferous cover shows a plat form tec tonic style. Dif fer ences in style be tween the folded
Cambro-Silurian base ment  and the un con form ably over ly ing De vo nian-Carboniferous sed i men tary cover are great and can not be ex -
plained in terms of dif fer ent rock com pe tence. These tectonic re la tion ships are supported by borehole and geo phys i cal ev i dence. The
Cal edo nian fault ing style is iden ti cal in the south ern part of the Holy Cross Mts. and the northern Łysogóry area. Lara mide and Late Al -
pine stresses are likely re lated to At lan tic ocean-floor spread ing; stresses act ing on the  crys tal line mar gin of the East Eu ro pean Craton
rejuvenated tec tonic lin ea ments in the Holy Cross Mts. and de formed the De vo nian-Cenozoic cover through out the Pol ish Low lands.
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INTRODUCTION

The Holy Cross Mts. are the cra dle of Pol ish ge ol ogy. This
area is a tec toni cally delineated and uplifted frag ment of a
larger orogenic sys tem, de graded and hid den un der a sed i men -
tary cover. The Holy Cross Mts. are rel a tively small in area and
lack good ex po sures. Nev er the less, they show a range of
Vendian-Cambrian to Ter tiary and Qua ter nary rocks. The Holy 
Cross Mts. are com posed largely of sed i men tary rocks with
small oc cur rences of Palaeozoic ef fu sive rocks — lam pro -
phyres and diabases.

The sum of tec tonic de for ma tion caused the
WNW–ESE-trending Holy Cross Mts. mas sif to be di vided
into 3 struc tural units: the Łysogóry area (in the north); the
Cen tral Synclinorium; and the Dyminy-Klimontów Range (in
the south) (Fig. 1).

The na ture of oro gen y in the Holy Cross Mts. has been dis -
cussed in many pa pers for over a hun dred years.

Poor ex po sure of tec tonic struc tures in early Palaeozoic
rocks, with better and more abun dant ex po sures of faulted late
Palaeozoic de pos its re sulted in two dif fer ent views on the
tectogenesis of the Holy Cross Mts. Some re search work ers
con sid ered that the Cal edo nian orog eny sensu stricto was the
last one to af fect the Holy Cross Mts. Oth ers sug gested that it
was the Variscan orog eny sensu stricto. The con tro versy has
re mained. Ad vo cates of Variscan oro gen esis ne glect the ab -
sence of foredeep or intramontane molasse in, or around, the
Holy Cross Mts. They sug gest that Cal edo nian de for ma tion is
lim ited only to small mesostructures — drag folds (Mizerski,
1995). Sup porters of Cal edo nian pri macy have sug gested that
Variscan tectonism was marked in the Holy Cross Mts. by  plat -
form-type fault ing, later en hanced by Lara mide and Late Al -
pine tectonism, and that ma jor Cal edo nian tec tonic
de for ma tion was of orogenic type, as re peated strong fold ing,
de tach ments and thrusts which were Al pine in style1 (Znosko,

1= alpinotype sensu Stille (1924).



1996a; Kowalczewski and Dadlez, 1996; Kowalczewski,
2000). The early Palaeozoic sed i men tary cy cle was con cluded
with flysch de pos its of con sid er able thick nesses, and molasse
sed i men ta tion that ac com pa nied Cal edo nian up lift (Malec,
1990, 1991, 1993; Kowalczewski et al., 1998).

This pa per provides new data rel e vant to this argument.
In 1958–1959 the Geo log i cal In sti tute con ducted  geo log i -

cal in ves ti ga tions of the Or do vi cian Brzeziny  struc ture
(Fig. 1). A num ber of bore holes, au ger holes  and shafts were
sunk to ex plore for haematite (Fig. 2). En cour ag ing pre lim i -
nary re sults  in No vem ber 1959 (Cieśla and Tomczyk in: 
Mieczysławski, 1962) led the Kielce Geo log i cal En ter prise —
Częstochowa Branch, to in ves ti gate fur ther and Serwan, Cieśla 
and Tomczyk (in: Mie czysławski, 1962) pre pared an ap pen dix.

Regarding the Brzeziny slice near Morawica, Cieśla and
Tomczyk said as fol lows: “...the work done so far on the iron
ore...con firmed the synclinal pat tern of Or do vi cian beds and
dis tinct asym me try of the geo log i cal struc ture. Lower Or do vi -
cian de pos its abut rocks, of probable Early Cam brian age....
The pres ent min ing works, con ducted mainly in the south ern
flank of the struc ture, show that the Cam brian rocks are thrust
over Or do vi cian de pos its.... The iron ore oc curs in the low er -
most Or do vi cian beds (Lower Skiddaw, Up per
Tremadoc),...which un con form ably over lie Cam brian de pos its
both in the south ern and north ern flanks”.

The work on the Or do vi cian syncline and sur round ing
Cam brian de pos its that fol lowed in 1960–1961, in ac cord with
the geo log i cal ex plo ra tion pro ject pre pared by the Kielce Geo -
log i cal En ter prise — Częstochowa Branch, com prised: 6 shafts 
with hor i zon tal gal ler ies, 7 ex plo ra tion trenches, about 500 au -

ger holes, re sis tiv ity sur veys and 53 bore holes, 20–301 m deep, 
in clud ing 8 di rec tional ones. The bore holes and shafts were ar -
ranged along 9 lines (L1–L9) per pen dic u lar to the axis of the
Or do vi cian syncline. The most valu able re sults were re ceived
from lines L1, L2 and L3 (Fig. 2).

The re sults were col lected by Mieczysławski (1962).
Tomczyk and Turnau-Morawska (1964) sub se quently de scribed 
the stra tig ra phy and pe trog ra phy of Or do vi cian de pos its from the 
Brzeziny area, on the ba sis of the three most stratigraphically
com plete bore hole sec tions. Arenig, Llanvirn, Llandeilo and
Caradoc age rocks were re corded. Arenig de pos its are rep re -
sented by glauconitic sand stones and siltstones with  ad mix ture
of pyrogenic min er als quartz, bi o tite and feld spars. Llanvirn,
Llandeilo and Caradoc rocks are  mudstones, vari ably sandy,
with thin interbeds of sid er ite and dolomitic lime stone (Tomczyk 
and Turnau-Morawska, 1964). In that pa per Tomczyk noted
abun dant slick en sides, compressional struc tures and frac tures,
lo cal tec tonic brec cias and vari able, mostly steep, stra tal dips. He 
noted, but did not de scribe, sed i men tary struc tures. Turnau -
-Morawska de scribed an gu lar quartz grains (!), allochthonous,
but very well pre served, an gu lar glauconite grains, glauconite
pseudo morphs af ter micas as well as feld spar grains.

Those ob ser va tions sup port later opin ions (Chlebowski,
1971) of a volcanogenic or i gin of these rocks.

This ore de posit description was clas si fied as cat e gory “B”
— i.e. an ac cu rate ex plo ra tion of an ore de posit of sim ple geo -
log i cal struc ture (cat e gory “A” re fers to com plex ore de pos its 
that re quire ex plo ra tion by shafts and mine roads). How ever, 
the ore de posit was small and “non-economic”. The re port was 
ar chived. 40 years later, it came into to my hands.
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Fig. 1. Tec tonic sketch of the Holy Cross Mts. with lo ca tion of outcrops and bore holes de scribed in the text

1 — Cam brian through Si lu rian, 2 — De vo nian and Car bon if er ous, 3 — anticlines (a) and syn clines (b), 4 — in clined (a) and over turned (b) folds, 5 —
faults (a) and overthrust (b); A — Łysogóry — Main Range, B — Dyminy-Klimontów Anticlinorium, C — Holy Cross overthrust, D — Kielce-Łagów
(cen tral) Synclinorium; 1 — Brzeziny Syncline, 2 — Dyminy Anticline, 3 — Wiśniówka and Krzemianka, 4 — Kajetanów, 5 — Niewachlów-Szydłówek
Anticline, 6 — Bronkowice Anticline, 7 — Mójcza Anticline



NEW OBSERVATIONS

The Or do vi cian Brzeziny Syncline, not a slice as pre vi ously 
thought, is over 1320 m long. Its length within the ore de posit is 
600 m (Fig. 2). Their flanks are steep in in di vid ual cross-sec -
tions and dip at 75–85° close to the con tact with Qua ter nary de -
pos its. North ward vergence is seen in shafts 1, 2, 3, 6 and 6a
(Figs. 3–6). A flex ural bend of the south ern flank of the
syncline, and its par tial tec tonic ero sion, was ob served in shafts
1, 2 and 3. All the cross-sec tions, con strained by the shafts (1, 2
and 3), show a de tach ment and thrust zones (Fig. 7) and later
faults with throws not ex ceed ing 20 m.

Min ing also re vealed com pli cated small folds in both flanks 
of the Or do vi cian syncline. These may rep re sent ei ther 2nd-
and 3rd-or der fold ing or synsedimentary de for ma tion (Fig. 8).
These struc tures can there fore re flect duc til ity of the rocks or
the se ver ity of com pres sion. Such tectonism tended to com -
press the syncline in its up per parts, caus ing the strongly folded
Cam brian rocks, ad join ing the syncline to the north and south,
to be brought closer. Com pa ra ble styles have been re corded in
the early Palaeozoic rocks of the whole Holy Cross Mts.
(Znosko, 1996a, figs. 5, 7, 8, 11–13).

Depths of the syncline, mea sured in in di vid ual cross-sec -
tions along the ax ial sur face, are: 120, 60, 200, 100, 258, 80 and 
85 m. The syncline thus un du lates along its lon gi tu di nal axis.
The Or do vi cian Brzeziny Syncline ex tends eastwards be yond
the Kielce–Morawica road (Figs. 1, 10), as doc u mented by
bore holes and re sis tiv ity sur veys. It is not known how far the
syncline ex tends west wards be yond the “slice” marked on the
map by Czarnocki (1938). How ever, it can not be pre cluded
that it ex tends far ther west wards as a plung ing fold. The
syncline is thus a dis tinct el e ment within the Cam brian
Brzeziny Anticline.

Widths of the syncline (=dis tance be tween flanks) mea -
sured per pen dic u lar to strike just be neath the Ho lo cene cover in 
the cross-sections, are as fol lows: 30, 45, 70 and 90 m. A small,
but dis tinct, wid en ing of the syncline is ob served at hinge
zones. The narrowness of the syncline in its up per part
indicates strong compresion. More over, its width is de pend ent
on the depth of ero sional sur face.

TECTONIC IMPLICATIONS 

Sim i lar lon gi tu di nal un du la tion was ob served in the
Dyminy Anticline (Czarnocki, 1938). I have sug gested two
pos si ble in ter pre ta tions (sucked-in or pushed-up syncline,
Znosko, 1996a, fig. 5). Such in ter pre ta tions are supported by
min ing in the Or do vi cian Brzeziny Syncline, and pre sum ably
rep re sent a struc tural pat tern typ i cal of the Holy Cross Mts.

The up turned Cam brian and Or do vi cian strata in the
Kajetanów ex po sure (Czarnocki, 1939, p. 19–20) and in ter pre -
ta tion of the Wiśniówka and Krzemianka sec tions (Znosko,
1996a, figs. 12 and 13; Kowalczewski and Dadlez, 1996,
fig. 8) also match the pat tern dis cussed above. A cross-section
through the Dyminy Anticline and the struc tural pat tern of De -
vo nian strata on the 1:100 000 scale geo log i cal map (op. cit),
in di cate that this Al pine-style tectonism, oc curred af ter the Si -
lu rian and be fore the De vo nian. It is per fectly well vis i ble in the  
map by Czarnocki (1938). 

Horst cores of early Palaeozoic de pos its con trast with ad ja -
cent, ex ten sive weakly folded De vo nian rocks (Fig. 11). They
largely com prise strongly folded Cam brian strata form ing com -
plex anticlines. Lo cally, be tween these anticlines lie syn clines
of Or do vi cian-Si lu rian de pos its which are strongly folded, as
seen in the Or do vi cian Brzeziny Syncline (Fig. 8).

These early Palaeozoic rocks were up lifted af ter fold ing
and deeply eroded. An ti cli nal cores were eroded down to Cam -
brian rocks, whereas synclinal ar eas were eroded as deeply as
their hinges com posed of imbricated Or do vi cian and Si lu rian
rocks (e.g. the Dyminy Anticline). The folded and deeply
eroded early Palaeozoic de pos its are un con form ably over lain
by Emsian sand stones and siltstones (Czarnocki, 1938).

Dur ing field re con nais sance in Sep tem ber 1963 I found
both the patches of De vo nian de pos its  mapped by Czarnocki
(1938) on ei ther side of the Kielce–Morawica road (Fig. 1).
Around the east ern ero sional out lier of De vo nian rocks, Cam -
brian strata gen er ally dip at 65–75°, also show ing 2nd- and
3rd-or der folds. The Emsian com pact quartzitic sand stones
over lie the  Cam brian rocks with a marked an gu lar un con -
formity. They dip south wards at an an gle of up to 10°, most fre -
quently 5–7°.
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Fig. 2. Sit u a tion sketch of trenches, shafts and bore holes in Brzeziny  (Figs. 2–9 af ter Mieczysławski, 1962) 



Such a struc tural pat tern of the Dyminy and Brzeziny
Anticlines clearly in di cates post-Si lu rian fold ing which, in the
south ern part of the Holy Cross Mts., were ac com pa nied by up -
lift. This re sulted in deep ero sion that re moved al most all the
Or do vi cian and Si lu rian de pos its, pre serv ing them only in
synclinal cores. Drop-like shape of such syn clines (Figs. 3–6)
sug gests strong com pres sion which may have led to com plete
squeez ing of the more duc tile Or do vi cian-Si lu rian rocks up or
down and to come the two neigh bour ing anticlines built of
more brit tle Cam brian rocks into di rect con tact. Lon gi tu di nal
fault zones within the Cam brian anticlines may rep re sent con -
tact planes.

Tran si tion from Late Si lu rian de pos its into Gedinnian
rocks, which show a de creas ing ma rine char ac ter up wards,

becoming brack ish and limnic in the Siegenian, is ob served on
the north ern flank of the Niewachlów-Szydłówek struc ture.
This re flects a sed i men tary con ti nu ity in a rel ict ba sin which
rap idly be came a fresh-water one as com mu ni ca tion with the
open see was lost. Such tec tonic evo lu tion thus stim u lated the
for ma tion of intramontane de pres sions with con tin u ous sed i -
men ta tion in rel ict bas ins: hence the term “Cen tral
Synclinorium” of past literature.

The de pres sions are bounded to the north by the early
Palaeozoic Łysogóry Range, which shows south ward di ag o nal
and shear back-thrust over De vo nian and Lower Car bon if er ous 
de pos its. Early Palaeozoic rocks of the Łysogóry area show
iden ti cal struc ture to those in the south ern re gion. This can be
seen in the cross-section through the Wiśniówka and
Krzemianka ex po sures, Wilków sec tion, the up turned Late
Cam brian and late Ashgill se quence at Kajetanów, very
strongly folded Cam brian de pos its near Opatów (Znosko,
1996a and in: Dadlez et al., 1994), and very strongly folded
and imbricated Or do vi cian and Si lu rian rocks pen e trated by a
num ber of bore holes drilled be tween Kajetanów in the west
and Pobroszyn near Opatów in the east (Tomczykowa, 1968;
tec tonic in ter pre ta tion by Znosko, 1996a, 1999).

Con tin u ous Si lu rian-Gedinnian sed i men ta tion is doc u -
mented by Czarnocki (1938) both north of the Łysogóry Range 
and in the Cen tral Synclinorium. Hence, there are a few ques -
tions: what are the Cam brian or Cambro-Si lu rian de pos its of
the Łysogóry area thrust over? How far to the north does the
area of Si lu rian-Gedinnian con tin u ous sed i men ta tion ex tend?
Where does the Cambro-Si lu rian up lift zone, as a fold belt, be -
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Fig. 3. Geo log i cal cross-section of Or do vi cian syncline along the bore holes 
16, W1, 4, W2, 10 and shaft 1

Fig. 4. Geo log i cal cross-section of Or do vi cian syncline along the bore hole
3 and shaft 2

For ex pla na tions see Fig. 3



gin? The Cam brian in the Rachów bore hole (Znosko, 1996a,
fig. 1) and the folded and imbricated Up per Si lu rian rocks in
the Bronkowice Anticline are un con form ably over lain by the
Emsian de pos its (Fig. 1) (Dadlez et al., 1994, fig. 3b). This in -
ter pre ta tion was sup ported also by Stupnicka and
Przybyłowicz (1998) who dis cussed a hy po thet i cal mas sif ex -
tend ing north of the Holy Cross Mts., and its re la tion to the Si -
lu rian de pos its from the Bronkowice Anticline in terms of
sed i ment trans port di rec tion.

TECTONIC STYLE AND DIFFERENCES BETWEEN
EARLY AND LATE PALAEOZOIC ROCKS 

OF THE HOLY CROSS MTS.

The last ques tion is: what are the tec tonic dif fer ences be -
tween the Cambro-Silurian  and De vo nian rocks in the Holy
Cross Mts.? The tec tonic style of early Palaeozoic de pos its is
un doubt edly Al pine in style, char ac ter is tic of orogenic belts.

The Palaeozoic core of the Holy Cross Mts. and its Me so -
zoic fringe is well shown on 1:300 000 (Czarnocki, 1950) and
1:500 000 (Rühle ed., 1972) maps, show ing that  the Me so zoic
cover ex hib its large-scale open folds.

De vo nian de pos its, oc cur ring  in the cross-sec tion be tween
the Brzeziny Anticline and Łysogóry re gion, do not show any
signs of Al pine-type tectonism on the map by Czarnocki (1938) 
(Fig. 11). Flanks of the broad syncline lo cated be tween the
Brzeziny and Dyminy anticlines are sym met ric and com posed
of steeply dip ping De vo nian rocks. Its core is flat-bot tomed and 

sev eral kilo metres wide, con sist ing of Frasnian, Famennian
and Car bon if er ous de pos its, ex posed be neath a Perm ian and,
lo cally, Bunter cover.

A sim i lar relationship can be ob served be tween the Dyminy 
Anticline and Łysogóry re gion. An ex ten sive area of De vo nian
and Car bon if er ous de pos its forms a broad syncline, sym met ri -
cally sur round ing a fold core of Frasnian, Famennian and Car -
bon if er ous strata that has a brachyanticlinal char ac ter with 
sub or di nate, 2nd-order, small-amplitude folds.  This represents
the orig i nal struc tural pat tern shown by late Palaeozoic rocks in 
the Holy Cross Mts., and has noth ing in com mon with typ i cal
Variscan orogenic tec ton ics.

Major faults de lin eated by Czarnocki (1938) are youn ger.
Thrusts of Palaeozoic de pos its over Tri as sic and even Ju ras sic
rocks (Znosko, 1996a, fig. 7) in di cate fault ing af ter the Ju ras sic
and, as shown by Stupnicka (1972), con tin u ing into the Mio cene.

This was prob a bly re lated to At lan tic ocean-floor spread -
ing, in par tic u lar at the Cre ta ceous/Ter tiary tran si tion and  in
Ter tiary and Pleis to cene/Ho lo cene time.

Thus struc tural re con struc tion of the late Palaeozoic and
Me so zoic cover oc curred in sev eral phases, which, how ever,
do not show orogenic char ac ter. This tec tonic ac tiv ity caused,
con sol i dated Lower Palaeozoic struc tures to break through the

New data on Caledonian, Alpine-style folding  in the Holy Cross Mts., Poland 159

Fig. 5. Geo log i cal cross-section of Or do vi cian syncline along the bore hole
8, 2, and shaft 3

For ex pla na tions see Fig. 3

Fig. 6. Geo log i cal cross-section of Or do vi cian syncline along the shafts 6
and 6/A and the pro jected bore hole 40

For ex pla na tions see Fig. 3



De vo nian-Carboniferous (and most likely Me so zoic) cover as 
grabens and horsts, as shown by Czarnocki (1938).

In duc tile zones of re peated movement, largely fault zones
with re peat edly translocated early Palaeozoic cores, lo cal
fold-thrust struc tures were formed within De vo nian and Car -
bon if er ous de pos its. How ever, these are small-scale struc tures
formed by ramp tec ton ics. Such struc tures include the
Śluchowice folds near Kielce, and folded, imbricated and
overthrust De vo nian beds at Jaźwica, north of Chęciny. Racki
and Zapaśnik (1979) con sider that youn ger move ments, as so ci -
ated with “...for ex am ple Lara mide ac tiv ity of deep fault zones
bound ing orig i nal fa cies zones and, later, struc tural units...”,
con trib uted to the for ma tion of those struc tures. 

TECTONIC INTERPRETATIONS — DISCUSSION 

The conclusions of  Orłowski and Mizerski (1998) — re -
peated af ter ear lier pa pers of these au thors — should be mod i -
fied in the light of the ob ser va tions doc u mented here.

Czarnocki (1919) sug gested  that “...the in ner struc ture of
the Chęciny Anticline (and other Cam brian anticlines, my re -
mark) is a re sult of re peated tec tonic move ments, and Cam -
brian de pos its — com pos ing its core — form a num ber of
smaller fold struc tures...”, is up-to-date. How ever, the tec toni -

cally hid den Or do vi cian and Si lu rian de pos its, which ac com -
pany the Cam brian anticlines, also form smaller folds, as seen
in the Or do vi cian de pos its of the Brzeziny Syncline (Fig. 8).

The “...lack of Or do vi cian and Si lu rian de pos its in the
Chęciny Anticline...” (Orłowski and Mizerski, 1998) is seem -
ing be cause geo log i cal im ages of the Dyminy Anticline and the 
Ordovician syncline dis cov ered within the Brzeziny Cam brian
Anticline do not sug gest such a con clu sion. Most of the Or do -
vi cian and Si lu rian de pos its within the anticlines have been
eroded. Only their rem nants, ad join ing anticlines com posed of
Cam brian rocks, have been pre served. Orłowski and Mizerski
(1998) seemed un aware of ero sional  rem nants (or slices) of
Early Si lu rian (Zbrza Shales) and Late Or do vi cian  (Morawica
Shales) de pos its in the north ern part of Brzeziny village, dis -
cov ered by Filonowicz (1963) and cited by Tomczyk and
Turnau-Morawska (1964, p. 505–506).  It is not true that “...Or -
do vi cian and Si lu rian de pos its are ab sent in the Chęciny
Anticline...” (Orłowski and Mizerski, 1998) since both the
Brzeziny and Chęciny anticlines form a tec tonic whole (see
Czarnocki, 1938). So, there is no foun da tion for the as sump tion 
that “...this prob lem is in sol u ble...” (op. cit.). Nei ther does the
Dyminy Anticline as mapped by Czarnocki (1938) suggest
such a re gional con clu sion.

The Brzeziny and Dyminy anticlines (Fig. 1) are about
4–5 km apart. This dis tance is small enough to con sider the
struc ture of these anticlines jointly. Thus, Or do vi cian and Si lu -
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Fig. 7. Hy po thet i cal cross-section through the Or do vi cian Brzeziny Syncline



rian de pos its oc cur in both these anticlines and there is an gu lar
un con formity be tween the Cambro-Si lu rian and De vo nian de -
pos its. The dif fer ence be tween them re sults from the depth of
ero sion which re moved all the De vo nian de pos its from the
Brzeziny Anticline.

In my opin ion, the role of Cal edo nian tec tonic move ments
was a dom i nant one ev ery where in the Holy Cross Mts., and the 
im por tance of Variscan tec tonic move ments has been
overstated since Nowak (1928).

Variscan tec tonic ac tiv ity did not re sult in the for ma tion of
nar row Cam brian anticlines, as pos tu lated by Orłowski and
Mizerski (1998). The map of Cam brian, Or do vi cian and Si lu -
rian rocks in the Dyminy and Brzeziny anticlines, and the po si -
tion of the over ly ing De vo nian cover clearly in di cate the
oc cur rence of pre-De vo nian  (pre-Emsian) fold ing. Early
Palaeozoic nar row (!) folds formed be fore the Emsian, not dur -
ing the Variscan, al though Variscan tectonism oc curred. The
map of the De vo nian cover in di cates the se quence of events
dis cussed above (Fig. 11).

Changes in stress di rec tion from WNW–ESE to NW–SE
were the ef fect of Lara mide tec tonic move ments which also af -
fected the Sudetic orogen, as ex pressed in both the struc tural
pat tern of the Fore-Sudetic Block and the ori en ta tions of the
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Fig. 8. Geo log i cal pro file of shaft 2

Fig. 9. Geo log i cal cross-section of Or do vi cian syncline along the bore -
holes 44, 43, 45 and 49; the depth of the syncline is shown by en closed con -
tour of the Pal ace of Cul ture and Sci ence in War saw

∈hol. — Lower Cam brian, Holmia Cam brian, Oar.-kar. — Or do vi cian,
Arenig-Caradoc, J2 — Mid dle Jurassic
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Fig. 10. Per spec tive scheme of the haematite beds at the Or do vi cian syncline in Brzeziny

For ex pla na tions see Fig. 3

Fig. 11. Generalised di vi sion of strati graphic stages of De vo nian rocks; based on the map Czarnocki, sheet Kielce 1:100 000; ex posed ver sion, with out
faults

Dm — Emsian, De — Eifelian, Dg — Givetian, Df — Frasnian, Da — Famennian



long axes of geo phys i cal anom a lies largely re flect ing bur ied
geo log i cal struc tures (Karaczun et al., 1978; Królikowski and
Petecki, 1995).

The youn gest de for ma tions, con ven tion ally un der stood as 
of Lara mide age, caused a con sid er able re con struc tion of not
only the Palaeozoic core of the Holy Cross Mts. but also of the 
whole Me so zoic cover through out Po land. “Lara mide” trends 
could not man i fest them selves strongly enough ev ery where

within the con sol i dated Lower Palaeozoic cores. Hence, there 
are  dif fer ences be tween Palaeozoic and Lara mide trends in
the Holy Cross Mts. The lat ter are most strongly man i fested in 
the Mójcza Anticline (Fig. 1). The Lara mide trend, par al lel to
the edge of the crys tal line base ment of the old plat form, and
the trend of the Mid-Pol ish Swell with ad join ing troughs,
clearly in di cate the stress field gen er ated by At lan tic
ocean-floor spread ing.
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