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Tectonic style of the Early Palaeozoic sequences in 
the Holy Cross Mountains 

Thirty two localities (outcrops nnd boreholes) have been described and lLIIalp.ed from thc $truciural point of view. 
The cvidcnOll is Bivcn that the structural style of folds, imbrications and overthrusts is simi l:lr in the both Early 
Palaeo1.oic units; routhcm (Oyminy- KlimonI6w) and northern (t.ysog6ry). A new overttw~ (Bronkowice-Za
wichost-BiIBoroj) has been indicated in the north. Holy Cross Fault is a result orthruslinB of the t.ysog6ry Range 
over the Devonian of the Kiclce-t.ag6w Synclinorium in the syn-Vari=:mel syn-Alpine epochs. 

INTRODUCfION 

Holy Cross Mountains (HCM) area relatively small group of Palaeozoic exposures, 90 
km long and 30 km wide, upl ifled in Ihe enrliest Tertiary from beneath the Penninn-Meso
zoic cover, Patae07..0ic strata are rather poorly exposed there. Theoulcrops, though numer
ous, are predominantly small and dispersed, particularly in the E.1r1y Palaeozoic rocks. In 
the eastern part of the area which is covered by thick veneer of Quaternary loesses the 
exposures arc limited to stream beds. In spite of these disadvantages. the geological 
knowledge of the HCM is essential for the geology of Poland and of the entire Middle 
Europe since the nearest exposures of defonned Palaeozoic rocks (Sudetes, Dobrogea) and 
ofPalaC01.Oic cratonic cover(Bornholm, Scania. Podolia) are hundreds of ki lometres away. 

The HCM are usually divided, after J . CzamocJci (1936) into two units (Fig.l): 
t.ysog6ry Unit in [he north and Kielce Un it in the south, separated by a regional fault called 
the Holy Cross Fault (HCF) or the Holy Cross Overthrust. It is connected with a deep 
fracture in the Moho discontinuity. North of this fracture the crustal thickness is about 50 
- 52 km, south of it - about 43-45 km (A. Guterch e/ aI., 1984). 

The tectonics of the HCM were interpreted in various ways. Some researchers accentu
ated the fundamental role of the Cadomian (W. POZaryski , H. Tomczyk, 1968) or Early 
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Fis. I. Tectonic sketch oCthe Holy Cr055 MIS. with location of OUICrop$ and boreholes described in the text 
I - Cambrian through Silurian, 2 - Oeyonian and Carboniferous, 3 - anticlines (a) and syoclines (b), 4 - inclined (a) and o~rtumed (b) rolds, 5 - faults (a) and 
ovenhnislS (b). 6 - boreholes, 7 - number of structure described in the text. B - geolOlical cros$o$cc;:tions in: M,. 3 (11- a) and Fig. S (b - b) 
SUie Ickloniczny G6r S~loknyskich t Jokaliucjllodsloniet i QlWorow wiennitlyeh opisanych w tekkie 
1 -kambro-sylur, 2 - dewon i karbon.) -antykliny (a) i synkliny (b). 4 _ faldy pochylone (a) i ob.llone (b), S - IIskoki (al i lIi1liuniecia (b), 6- otwory wiectnicu, 
7 - Dumer Slnlktury opis.mej w Icllkie, 8 - przekroje geololic:tOC na: fiB. 3 (D. -II) i fig. 5 (b - b) 
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Caledonian CW. Poiaryski, 1990) defonnations while Variscan folding processes were 
preferred by others (e.g. W. Mizerski, 1979; E. Stupnicka, 1992). The present author has 
favo ured since many years a major role of the Late Caledonian orogeny (e.g. 1. Znosko, 
1974.1984), 

Regional setting of the HCM area and some gcneral tectonic considerations were 
presented recently (R. Dadlez el ai. , 1994). Also some illustrations relevant to the present 
papcr are included in the cited work. The following text is concentrated mainly on the 
fundamental evidence: the description and structural inlerpretation of the most important 
sites (outcrops and boreholes) with Early Palaeozoic sequences. The basis for this analysis 
were the old but exeel lenl maps by J. Czarnocki ( 1938) and J. Samsonowicz (1934) as well 
as later papers by many authors, first of all by Z. Kowalczewski, H. Tomczyk and C. Zak 
(see references). More than twenty localities, shown on the map (Fig. " ), were selected from 
the greater number of investigated profiles. 

LOWER PALAEOZOIC STRUCTURAL FEATURES 

KIELCE UNIT 

This unit is dominated in the eastern and central part by the Klimont6w Anticlinorium 
built of Cambrian rocks and the Kielce-t.ag6w Synclinorium filled in with Devonian I . The 
former is divided by the Bardo Syncline with the Ordovician and Si lurian rocks into two 
Cambri an anticlinorial units: the Orlowiny Anticlinorium in the north and the Ociesc;ki 
Anticlinorium in the south (Fig. I). In the western part there occur again two anticlinorial 
units south of the Kielce--La.g6w Synclinorium: the Dyminy Anticlinorium and the Bne· 
z iny-Ch!;Ciny Anticl inorium . Their axes are shifted to the south relative, respectively, to 
the axes of the Orlowiny and Ocies~ki Anticlinoria (Fig. I). 

Chojn6w D6t (1 - bold numbers refer to the numbers of sites in Fig. J) is situated at 
the eastern pericline of the Bardo Syncline. Here, the bottom and the slopes of a narrow 
stream·valley were cleaned and investigated as early as in the thirties in connection with 
the exploration for mineralization in the Silurian diabases. A recumbent syncline built of 
the Lower Cambrian (wi th axial plane plunging northwestwards) and overlain by the Arenig 
commencing with basal conglomerate, is clearly visible (Fig. 2b). Ordovician and Silurian 
rocks with a diabase sill are also fo lded and thrust southwards over the Lower Cambrian 
fold. The structural pattern in the valley bottom suggests the existence of vertical , or at least 
reclined fold (Fig. 2a) . 

Similar structural re lations are noted in the section across the middle part of the Bardo 
Syncline (2), with an angular unconformity between the Lower Cambrian and Arenig as 
well as between the enti re folded Cambro·Silurian and the transgressive Lower and Middle 
Devonian (Fig. 3). 

11llc: tcrms: "anticlinorium" and "synclinorium" are used hero in a general but not hierarchiclll sense. Thcy 
are also used in the gcological li teraturc and, particulnrly, on the tCClonic maps for structures oflligherordcr. c.g. 
Holy Cra$.!; Anticlinorium, Carpathian Anticlinorium. Alpine Anticlinorium. 
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Fig. 2. Chojn6w 061 ravine: a - geological plan of the bQ(lom (aner J. Cumocl.::i , 1939. slightly simplified), b - cross-section (after 1. Cumoc:ki, 1939; tectonic 
inlelJlrelation by J. Zoosko in 1978) 
Upper Silurian: I - sba.les and greyw;xkes - Upper Ludlow, 2 - graptolilhic shales - Lower Ludlow; Lower Ordovician: ) -dolomites. 4 -coo&lomerates, 5-
sandstones, 6- chalte60nitic; beds, 7 - buaI conglolTlCr.ate; upper pan of Lower Cambrian: 8 - veywackc:$ and sides, 9 - sandstoocs; d - diab.es; bold Iines
faults 

W",w6t OIojllOw 061: a - plan geologiezny dna (wedlug J. Cz:unoc:kiego, 1939, nieeo uproszcwny), b - pnckr6j geologiczny (wedtug J. Czamocldcgo, 1939; 
interpmacj.1lcktonictna 1. Znoski l 1918 T.) 

Sylur g6my: I- Iupki i szaroglazy -ludlow gOrny, 2 -lupld graplolilowe - ludlow dolny; ordowik doloy: 3 - dolomily, 4 - rJepicl\ce, S - p1wowce, 6 _ wnrstwy 
chalcedoDowe. 1-z.Icpieniec poc:ISlawowy; brnbrdoJny ~~ ,orna: a-Iupld i S'Laroziny, 9 - pillSkowte: d - diabllZY; linie grube - uskoki 
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Fig. 3. Geological section across the B.,roo Syncline, the Orlowiny Anticlinori um and SO\Ilhem part oflhe Kielce 
-t.ag6w Synclinorium (afterZ Kowalezewski in: Z Kowalczewski, R. Lisik. 1974) 

I - sandstones and siltstones, 2 - greywackes and greywacke siltstones, 3 - claystones, 4 _ marls and milfly 
limestones, 5 - limestones, 6 - dolomites wilh clayey inserts in places, 7 - diabases, 8-faults and overthrusts 
(ascertained and supposed), 9 - boreholes; Cml - Lower Cambri:m; Lower Holmiil Beds (hJ), Upper Holmia 
Bcds (h2), Protolenus Beds (p); 0 - Oniovician; 5 , - Lower Silurian; ~ - Upper Si lurian; DI - Lower 
Devonian; D1-3 - Middle and Upper [)cvonian; C, - Lower Carboniferous 

Pf7.ekr6j geologiczny przcz synkli~ OOrd~Jc~, anlyklinorium orlowitlsJcie i polLKInioWll cZ(:U: syokliooriurn kie
lecko-/agowskicgo (wedlug Z. Kowalczewskicgo w: Z. Kowalczewski, R. Lisik, 1914) 

1 - piaskowce i mu/owe<:, 2 -szaroglaz), i rnulowce slo"lrogia1.owe, 3 - ilowe<:, 4 - mar&lc i wapienic mnrgliste. 
5 - wilpienie. 6 - doJomi ty rniejscami z wkhKlkami iiaslymi. 1 - diabil1.Y. & - uskoki i nasunil;C ia (pewne i 
pnypus7.c'/..alnc), 9 - otwory wiertnicze: Cm I - kambr doloy; warslW)' holmiowe dolne (hi), wiltS!w)' holmiowe 
g6me (hIl. warslwy proto[enusowe (p); O-ordowik; S,- sylur dolRY; S1 - sylur g6m),; DI - dewOR doloy; 
~_) - dewon ' rodkowy i g6my; CI - karbon doloy 

In the northern limb oflhe Bardo Syncline the borehole at Prqgowiec (3) revealed the 
Emsian, unconformably and transgressively overlying the almost vertically dipping Upper 
S ilurian shales and greywackes (see fi g. 33 in: R. Dadlez et at., 1994). This borehole pierced 
also a d iabase dike approximately concordant with Silurian strata. 

In Nieslach6w and M6jcza (4 and 5), at the western pericline of the Orlowiny 
Anticlinorium (Fig. 4), the analysis of detailed maps, and of strike and dip values in OUlcrops 
reveal 3 very complicated picture of tight, bifurcating Cambro-Si lurian folds which are 
unconformably overlain by isolated patches of the Emsian and are in fau lt contact with the 
surrounding Devonian . The M6jcza fo ld has been probably rotated clockwise around the 
vertical axis. 

Al the western periphery of the Kielce-Lag6w Synclinorium a very complicated, 
bi furcated anticline of Niewachl6w-Szydl6wek (6) appears from beneath the Devonian 
strala (Fig. 4). It is built of flysch-like Upper Silurian greywackes. A syncline separati ng 
its both segments is filled in with the Emsian through Frasnian rocks. Structural style of lhis 
fo ld reveals much similarity to that of the Dyminy fold {see below), though its both segments 
d id nOl come to direct contact as in thal case. 



Fig. 4. Geological skctch oCtile wcstcrn part onhe Holy Cross MIS. (after 1. Czarnocki, 1935) 

I - Upper Silurian, 2 - Lower Silurian, 3 - Ordovician, 4 - Cambrian, 5 -strike and dip ofbcds, 6 _ faults: 
Crnh - Holmia Cambrian, Cm! _ Lowcr Cambrian, Oil;: - Middle Cambrian, Cm) - Upper Cambrian, 0 -
Devonian, Ot - Lower Devonian, C - Carboniferous, P - Pennian, T - Triassic 

S2.kie geologia:ny 1.achodnicj cv;ki G6r Swi~tokrzyskieh (wedlug 1, Czamockicgo. 1938) 
1- sylur g6my, 2 - sylur dolny, 3 - ordowik. 4 _ knmbr, 5 _ biegi i upady warslw, 6- uskoki; Cmh - kambr 
holmiowy, Crnt - kambrdolny. CIll2-kambr~rodkowy, CffiJ - kambrg6my, O-dewon, D l - dcwon dolny, 
C - karbon. P - penn, T - trias 

The Dyminy fold (7) is distinctive by: angular unconfonnit ies between the Ordovician 
and Cambrian; al places a discordant structural relation of the Silurian to Ordovician and 
Cambrian; pre-Emsian very strong folding of the Cambro-Si lurian leading to slicing and 
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Fil. 5. Cross·section of the Holy Cross MIS. between Btzeziny and Zagnwlr: (lifter the map by 1. Czarnocki, 1938) 
I -dips, 2 -faults, overthrusts, 3 - aerial interpretation: a-of Cambro·SilurilUl structUItS, b - of Devonian box-fold structures; T p - Lower Triassic, p, - Zechstein, 
C - Carboniferous, D. - Famennian, 0,- Frasnian, Dp - GivctilUl (IimesIOllCS). OJ<! - Givetian (dolomites), 0. - Eifelian, Om - Ems.ian, Dl - Gedinnian, S
Silurian. S2 - Upper Silurian (&reywad:cs), 51 - Lower Silurian (grnplolithic shales), 0 - Ordovician, 01 - Lower Ordovician, em - Cambrian, CItI3 - Upper 
Cambrian, Cml - Middle Cambrian, Cml - Lower Cambrian, Cmh - Holmil-Cambrian 
Przch6j gcologicl.llY pnez G6ry Swi~toknysUe mi~zy Bnczioami a Zagnadskkm (wedlul mapy J. Ctamockiea:o. 1938) 
I _ upad WVSIW, 2 - uskoki I nasuniecil, 3 - interpretacja powieuml: a - struktur kambro-sylursldch, b - struktur s.krzynkowych dcwo6skich; T p - trias doln)" 
Pl-cechsztyn, C-Iwbon, 0.- famen. 0,- [ran, Dp- t.yweI: (wapienie), 0,.. - ty~ (dolomily). D. - eifel, 0.. - CIIl$, Dt- :tedyn, S - sylur, 52 - sylur 
16my (uarogiuy), 5[ -sylurdolny (lupki ,",p(olitowe), 0 - ordowik, 0 1 - ordowil: dolny, Cm - kambr, CITll- bmb!" gOrny, Cnu - karobr trodltowy, Cml -
kambr dolny, Cmh -ltamb!" hoImiowy 
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Fig. 6. Fragmcol~ of borehole profiles from 
Bro:ziny (after H. Tor11C'£)lk and M. Tur
nnu·Mornwskn, 1964; tectonic interpret:J
lion by 1. L..nosko in 1994) 
Ordovician: I-shales with gl'llploliles, 2 
-siltstones with glouconite, 3 -chomo
sile. 4 - sidcrilic limestones. j _ gbu
eonitic snndstones, 6 - hematite; Lower 
Camblinn: 7 - claystones and sil tstones 
with quartzitic interlayers: 8 - thrust faull 
Fragme nt)' profil6w olwor6w wier\_ 
niC'tych z Brzczin (wedlug H. Tomczyka i 
M. Tumau-Mor:lwskicj, 1964; interpreta. 
cja \CklOniczna 1. Znoski z 1994 r.) 
Ordowik: 1 _ ilowce z gmptolitami, 2-
mu!owce z gl:lukonilem, 3 - SZamozyl, 4 
- wnpienic syderytowe. 5 _ piaskowce 
glaukonilOwc, 6 - hcmalyt; hmbr dolny: 
7 - itowce i mulowce z wkladkami kwar
cyt6w; 8 - nasuniecic 

squeezing oul of the Ordovician and Silurian in the axial part of the fold; final ly, by a faul t 
contact between the Devonian and Cambro-Silurian in the south and east (Fig. 5). 

There are two possible interpreta tions of this structure, both versions being shown in 
Fig. 5. Strong compression produced, in the first stage of evolution, a syncline bui lt of 
Ordovician and Silurian rocks in the axial part of the fold. Continued compression was 
responsible for slicing of the Ordovician and Silurian which, subsequently, were either 
sucked down (continuous, heavy and light lines) or extruded into the air (dashed lines). In 
both cases the Cambrian beds of the northern and southern anticlines must have come to 
direct contact. Angular unconformity below theDevonian and differences of structural style 
between the Devonian and Cambro-Silurian are again noticeable in this cross-section. 

The Ordovician slice of Brzeziny (8) was described by H. Tomczyk (H. Tomczyk, M. 
Turnau-Morawska, 1964). Structural interpretation indicates a tectonic style similar to that 
in the Dyminy fo ld (Fig. 6). The dips of beds - steep to vertical in the upper part and more 
gentle in the lower part - imply slicing of the Ordovician and its thrusting over the 
Cambrian. In the Bneziny fold there is also a fault contact between the Emsian or Eifelian 
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(or, possibly, Givetian) and the Cambro-S ilurian core in the north as well in the south of 
the fold. 

The Zbrza Anticline (9) is silUated beyond the main Palaeozoic core of the HCM. It is 
the southernmost exposure of the Palaeozoic emerging from beneath the Mesozoic cover. 
It is f'J.irly well known from the studies by Z. Deczkowski and H. Tomczyk (I 969a). 
Structural reinterpretation (Fig. 7) shows that the steeply inclined Lower Cambrian rocks 
are unconformably overlain by the reduced Ordovician and Silurian sequences with 
numerous slickensides as well as depositional and structural discontinuities. These forma
tions in turn build an imbricated anticline/syncline couple. The entire Lower Palaeozoic is 
thrust northwards over the Oxfordian which resulted from the Early Tertiary horst-like uplift 
of the HCF block as a whole. In this area the difference between the more brittle. cratonic 
type of deformations of the Devonian and Oxfordian, and the more ducti le (plastic) style of 
the Lower Palaeozoic is particularly clearly recognisable. 

The structural arrangemenlof the LowerCambrian rocks is known also from the Bazow 
borehole (10). A re latively good stratigraphic record reveals the existence of several faulted 
and imbricated folds. overlying each other, the entire stack being of probably northern 
vergence (Fig. 8). At least three hinges of overturned or cven recumbent major folds were 
observed in this sequence, and the reversed stratigraphic order of strata was noted in several 
places. The intensity of tectonic deformations is identical with that in Dyminy, Zbrza and 
Brzeziny Anticlines. 

The Cambrian in Gory Pieprzowe (11), at the eastern end of the HCM was studied in 
detail by C. Zak (1962). Apart from identification of several well pronounced imbricated 
fo lds, some very significant mesostructures were recorded. among them the boudinage in 
quartzite interbeds and drag folds at places (see figs. 4-12 in: C. Zak, 1962). Observed dips 
vary from 10- 35' (rarely) to 40-90' (most frequently). C. Zak suggested a probable 
succession of two stages of tectonic development: an older one with stresses from the north 
and a younger one with stresses from the opposite direction. This sequence of events led to 
a very complicated structural pattern. 

The Mi"dzygorze Syncline (12), buill of the Ordovician and Silurian is a recumbent 
sy ncline (Fig. 9), thrusted northwards over the Cambrian. In the northern borderland of the 
Mi¢zyg6rze Syncline the Cambro-Silurian strata are in turn thrusted southwards over the 
Kie1ce--Lag6w Synclinorium along the HCF. 

t. YS0G6R Y UNIT 

The major structural element in this unit is the Lysog6ry Main Range bounded from the 
south by the HCF. The range is built of the erosion resistant Cambrian sandstones, mainly 
quartzitic, which resul ts in the maximum elevation of the hills, exceeding 600 m a.s. l. A 
depression fi lled in with Ordovician and Silurian rocks (mainly shales) adjoins the Main 
Range from the north. 

At the eastern end of the Main Range an extremely complicated structural pattern was 
revealed in the Opat6w area (13). Structural data indicate that in a 1-4 km wide zone at 
least seven folds occur built of very markedly compressed and partly imbricated Cambro
Sil urian rocks (see fig. 4b and c in : R. Dadlez et al. , 1994). The folds are variable: upright, 
inclined, or even overturned (which is indicated by the reverse position of hieroglyphs), 
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Fig. 7. Geological sections across the Zbnn Anticline: a - gonem!, b - detailed with borehole columns (after Z. 
Dcc7.kowski. H. Tomczyk, 19690; tecton ic interpretation by 1. Znosko in 1994) 

I - Quaternary clays, loams, sands and grnvels, 2 - ~es with graptolites, 3 - dark grey c l ~ystones with 
graptolites (Caradoc) or grey-greenish claystones, srrongJ'y fractured (Cambrian)," - intercalations of dolomitic 
and sidcritic limestones. 5 - sandy siltstones, locally calcareous, 6 - grey-greenish siltstones, with convolute 
bedding, 7 - calcareous claystones, locally marly, with abundant trilobites, 8 - limestones, 9 - oollglomcrntes. 
10- glauconitic sandstones with inltra.lations of chalccdonite, II - tectonic disconfonnilies, mainly overthrusts. 
12 _ tnmsgressiveandcrosional unconfonnity, 13 - Iectonicbreccia; J) - Upper Jurassic; h - Middle lurnss ic; 
T3kr- Upper Kcuper; T3k, -Lower Keuper. T1 - Musehelkalk: T, - BUnisandslcin; D) - Upper Devonian: 
Dz - Middle Devonian; D, - Lower Devonian; S, - LowCT Silurian: 0, - Ordovician: A - Arenig, L 
Uandeilo, K - Caradoc: Cml - Lower Cambrian 
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Fig. 8. Simplified columns or the Cambrian in !he BalOw lG 1 borehole: D - compiled by H. Zokowa in: K. 
L.endzion tt 41. (1982): tectonic interpretation by J. Zoosko in 1993: b -after Z. Kowulcuwski (1993) 

I -quartz sandstones. 2 -sandy-silty rock!, 3 -silly-clayey, Jamin.ued rocks," -laminated claystones, S
tectonic shear zones lnfena! from strOng fncturin&, blttci:llion and sl ickensides, 6 - thru$l sliCC$~ Q -
Quaternary: Cm, - a--e - Lower Cambrian, Holmia sta~, lithologic units 1IfTlIJ1gcd su:lligraphica.lly (a-c) in 
aseendingollier 
UprostCZOne profile bmbru w otwor.t.e wicrtniczym Budw 1G I: a -W!awiony przez H. takowq ..... : K. Lendzion 
i in . (1982); inkrpretocja tektoniczna J. baski z 1993 r.; b -wedlug Z. Ko ..... alacwskieSo ( 1993) 

1-pioskowcc. kwareowc. 2 - skaly piaszcz)'Sto-muloweowe, 3 - skaly mulowoowo-illlSte, laminowane, 4-
ilowce lruninownne, S - lektonicZlle strery ~cie~ na podstawic silnego s~knnia. zbrekcjowania i §lizgOw, 6 -
tuski na.~uni~ciowc: Q - czwnrtoro:d; em, - a-c - kambr dolny pi~lro oolmiowc, kompleksy litologk.t.ne 
u~owanc slJ"atygraficznic (a-e) w porur.dku wst~puj:)Cym 

Pntkrojc geololic-UIC przcz Dnlykline Zbny: I - 0IOlny, b - s~g6lowy z profilami otworow wlertniczych 
(wcdlu& z. Deczkowslciego i H. Tomczyka. 19690: inlerprellCja lektoniana J. Znoski z 1994 r.) 

1 - ity, gliny, piaski i !wiry czwartOl"/.edOwc, 2 - lupki ilaste z grnptolilami, 3 - ilowa: cicmnosz.arc z 
gr:lplolilami (Jcandok) lub szaroziclonawe silnic ~ (Jcambr"). 4 - wkl3dki wapicni dolomil)'CDl)'Ch i 
sydcrylyC7.nyCh. S - mulow~ pias-lCZyste lokalnie wapoistc. 6 - muJowce surozielonawc, huninowanc 
konwolutnie, 7 - iiowce wapnisle, [oklllnie mart:liSlt :r.licwymi trylobitami, 8 - wapicnic, 9 _ zicpicri<:e, 10 
- piaskowce &lllukonilowc z wkladkllmi ehalcedonitu, II - niezgodnOOci IckIOnic1.ne (gtOwnie nasuni~ia), 12 
- Ilie:r.aodn~ transgresywna i erozyjna. 13 -brt:kcja Ickloniczna; J3-Jum SOma; J1 - jUI1l ~rodkowa~ T3kr 
- klljpcr ,Omy; T3kl- Irnjpcr dolny; T 2 - wopicll muszlowy; T , - pslry piaskowicc: D,-dewoll g6my; I>.! 
- dewon lrodkowy; D I -dewon dolny; 51 -sylur dolny; Or-ordowik; A - Ilrtnig. I.. - Iandeil, K - kar.ldok; 
Cm, - kambrdolny 
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FiS. 9. Geological sections across the Mit;dtyg6n Syncline; a - general (lifter ~I. Tomczyk. 1954; lcelonic 
interpretation completed by J. Znosko In 1993), b - detailed section or lbe Miedzyg6n quarry and Chelm rayine 
(aftcr H. Tomczyk.19S4) 
Ordovician: I - conglomcrntes. 2 - quartUlic $aIIdslODeS. 3 - glauconitic s:mdstones, 4 - sandstollC$ with 
Orthidae, .5 -limcslones and marls ; Si lurian: 6-7 - shales. 8- pywackes; :II - I(' - llXis or Miedzyg6nSynclinc 

Pnekrojc geologicznc przel. synkline miedz.y,6rsk .. : a - og6tny (wedtug B. TOI1lC7.)'ko. 1954; inlerpretacja 
tclaonicznn uzupclnionl1 pruz J. Zno5~ w 1993 t .), t. - pnekr6j szczcg6!owy prlU bmitniolom M~tyg6rt i 
wltwOzOlclm (wedfug H. TOI1lC7.)'ka. 1954) 
Ordowik: 1 - zlepielke, 2 - pioskowec kwarcylowe, 3 - piaskowce IJaukonilowe, 4 - piaskowce onidowe, .5 
- wapicnie i margIe; sylur: 6-1- lupki illlS!C, 8 - szaroglazy;;It - x' - oj synklin)' miedzyg6rskiej 

with dominant southern vergence towards the HCF. Fan-l ike pattern is locally expressed 
by slicing and thrust surfaces which are inclined both to the south and to the north. 

In W61ka (14) the MiddleCambrian strata in thesouthe.rn segment of cross-section (Fig. 
10) are intensely folded , folds being incl ined to the south-west. They are composed of shales 
with thin quartzitic intedayers. partly with distinct boudinage. Cambrian is overthrust by 
black Ashgill shales. also strongly folded. containing - especially in the neighbourhood 
of thrust surfaces - the mesostructures resembling the crenulalion in metamorphic rocks. 
The great stratigraphic gap (Upper Cambrian through Caradoc) at the thrust contact must 
be a result of significant tectonic shortening and squeezing out of the lacking strata which 
are known elsewhere in the t.ysog6ry Unit in full development. In the northern part of 
cross-section an asy mmetric, re latively flat syncline occurs, built also of the Upper Ordo
vician shales. 
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fiB. 10. Cross-scction of the Middle Cambrian nnd Ordovician at W6lka (after J. Czamocld, 1939) 

I _ dark shales with thin intedx:ds or quartzite - Middle Cambrian. 2 - black siliceous shales with Dieel/q
grDptltSsp. - Upper Ordovician (lower part). 3 - li&IJt-eoloured shales with Trinucleus sp. - Upper Ordovician 
(upper part). 4 _ weathered rock and talus; prospection pits and trenches indicated 

Prom kambru ~rodk.owego i ordowiku w Wolce (wcdlug J. Czamockicgo. 1939) 

I - Iupki cicmne z cienkimi wkladkami kwlU'Cytow - kambr ~rodkowy, 2 - Iupki ezarne krzemionkowe z 
Dictllogroprus sp. - ordowik g6my (CZ¢I~ dolna), 3 - Iupki iluste jasne, trynukleusowe - ordowik gomy (c~ 
g6ma). 4 - wietneliny i osuwiska :z.boc'~owc; OVlaczonc miejscaszybikOw i pnekopOw 

The Wilk6w sequence (15) was recognised in a borehole and described in detail by H. 
Tomczyk (Z. Deczkowski, H. Tomczyk, 1969b). According to my interpretation (Fig. 11) 
it is a stack of imbricated , overturned fo lds with squeezed out lower limbs. The gap existing 
between the Upper Cambrian and the Caradoc is most probably due 10 the tectonic removal 
of the Tremadoc-Llandeilo sediments since they are known in the close vicinity . As proved 
by the presence of slickensides, two levels of tectonic breccia and many discordant dips, 
the Upper Cambrian strata are folded and imbricated, and the Caradoc should be interpreted 
as an assemblage of tectonic slices. The tectonic breccias below and above the Llandovery 
delimit the imbricated anticline with the bottom limb being tectonically removed. The 
Wenlock and Lower Ludlow shales and siilstones are also imbricated, and the lack of bottom 
limbs of slices automatically results in non-repetition of the faunistic sequences. Also the 
Upper Ludlow greywackes show numerous slickensides; some parts of the sequence are 
distinctly sliced although folding and tectonic removal may have been Jess intensive in this 
portion than in the lower parts of the nearly lOCK> m thick sequence. 

In Kajctan6w (16) the stratigraphic contents is similar to that in W6lka but the tectonic 
involvement is greater since the stra~a are arranged in reverse order. Upper Cambrian 
sediments rest upon Lower Ashgill shales and these in turn are underlain by Upper Ashgill 
shales. Thus, the structural transformation lead here to the detachment and overturning of 
the entire Upper Cambrian and Upper Ordovician sequence. The squeezing out of the 
Tremadoc to L1andeilo beds must have occurred during folding and slicing, like in W6lka 
andWilk6w. 

The W61ka- Wilk6w- Kajetan6w sequences give conv incing arguments against the 
current allegations about the weak tectonic involvement of the J:.ysog6ry Ordovician and 
Si lurian. The presence in the nearest boreholes of the continuous sequence from the Upper 
Cambrian through Llandeilo (E. Tomczykowa, 1968 - boreholes Brzezinki 17 and 
l eleni6w 2) is the best proof that the gaps in the W6lka and Wilk6w profiles are purely 
tectonic. 

Wisni6wka (1 7) is an excellent example of the t..ysog6ry Cambrian tectonics. In the 
pre-war period extensive exploratory works (exploratory pits, shallow boreholes) have been 
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Fig. 11. Litllologic·stnlligraphical column or the: 
Early PaJoeol.Oic in the borehole Wi[k~w (arter H. 
Tomczyk in: H. Tomc'tyk. Z. Deczkowski, 1969b; 
tectonic interpn:llllion by J. Znosko in 1994) 

1 - quat1zitic sandstones. 2 - greywackes. 3 -
sandy siltstones pard y calcareous. 4 - caI~1I.'l 

shales,S - shales, 6 -limestones, 7 - tectonic 
slickensides, 8 - teclonic breccia, 9 - tectOllic 

"'''' Profillitoiogic:cno-Sll1IIygnUicmy u=go paleo-
zo iku z otworu wiertniczcgo Wilk~w (wedlug H. 
Tomczyka w: H, Tomczyk, Z. Deczkowski, 1969b; 
inlerpret:K:ja tcktonic'l.naJ. Znoski z 1994 T.) 
I - piaskowcc kwan::ytowc, 2 -szaroglazy. 3-
mulowcc pi:lS:tezyste tub wapniste, 4 - ilowcc 
wapnislc lupkawale, 5 - lupki, 6 - wapienie, 7 
- t litgi tckloniczne. 8 - brekcje tekloniczne, 9 
- luki tektoniczne 

made aiming at the exploration of the Cambrian quartzites (J, Czaroocki, 1958). Afterwards. 
three quarries - two of them presently at work, the third abandoned - enabled detailed 
investigations: precise defi nition of rock types, strike and dip measurements as well as 
mesostructural observations such as of boudinage in quartzites. These problems nre 
presented separately by Z. Kowalczewski and R. Dadlez (1996); I give here only a general 
overwiev. 

In cross-section through Mount Wit ni6wka, based on the above mentioned exploratory 
pits (Fig. 12), several steep, detached fo lds occur which are arranged in a fan-like pattern, 
i.e. they are inclined southwards in the south and northwards in the nonh. Deeper down 
these folds must be compressed stronger and, in the merging shear zones, they should 
acquire an oblique or vertical position, with bouom limbs removed and missing in aU the 
fold units. 

Another possible interpretation - similar but somewhat different - is given by Z. 
Kowalczewski (see fig. 4a in: R. Dadlez et al., 1994). There is a recumbent syncline in the 
north and a recumbent anticline in the south, the hinges of both elements opposing each 
other. Between them there lies the compressed and steep fragment of the central syncline 
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Fig. 12. Gcologic41 eross-scction of Moun I G~at Wi'ni6wka (after J. Cumocki, 1958; tectonic interpretation by J. Znosko in 1978) 

I - quanzite debris and weathered rode, 2 - shales (I -CambrilUl, 2 - Ordovician), 3 - quan:tiltS with interbeds of shales (Cambrian). 4 - thick-beded quartzites 
(Cambrian), 5 - boundary of quarry, 6 - faults and overthrusts, 7 - prospection pits 

Pnekroj geoiogicmy przu lore WiSniowko Wielq (wedlug 1. Cz.amockicgo. 1\158; intcrpretacja ttktonicwa J. Znoski ~ 1978 r.) 
I - rumowiska kwarcylOwC i wielneliny, 2 - rupld ( \ - karobr, 2 - ordowik), J - kwarcyty z wkiadkami tupkow (kambr). 4 - kwarcyty grubolawieowe (kambr). 
5 - granicc kamicniolomu. 6 - uskoki i nasuni;cia, 7 - szybild 
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Fig. 14. Cross-«etion through !he WydryszOw fold (middle part) (after J. Czamocki, 1957: reinterpreted by J . 
Znosko in 1994) 
I -sandstones, 2 -shales, 3 - naJc:y, black shales, 4 - l imestones and dolomitic marls,S - dolomitcs, 6 -
tectonic breccia, 7 _ faults and ovenhrusts: Upper Silurian: Sw - Wydrysz6w Beds, SrI-lower Rzcpin Beds. 
SrI - Upper Rzcpin Beds; Lower Devonian: DI~- Emsi:m: Middle Devonian:~K _COU. ini .... ow - Eifelian. 
Dlt- Give tian; Permian: P2 - Zechstein: Triassic: Tp- Buntsandstein 
Przekroj przcz: fald wydryszowski (~~rodkowa) (wedlug J. Czarnockicgo, 1957; rointe~tncja J. Znosld z: 
1994 T.) 
I _ piaskowce. 2 - Iupki ilaste, 3 - Iupki ilaste eVllllC, blaszkowe, 4 - W'Jp ienie i margie dolomitycu.e, 5-
dolomity, 6 - brekeje tekloniczne, 7 -uskoki i nasun~a; sylur g6my: Sw - warstwy wydryszowskie, Sr i -
warslWY 17.epii\skie dolne. Sr2 - warstwy rzepinskie g6rne; dewon dolny: Ole -ems; dewon ~rodkowy: Dv:. _ 
kuwU.. Dld- eifcl, D-u - t ywet; perm: PJ - ccchsztyn; trias: Tp - pstry pillSkowicc 

developed upwards into a now non-existent, eroded anticline, squeezed out at the contact 
of both synclines. 

In the neighbouring Krzcmianka (18), exposed recently in a road-cut (Z. Kowalczew
ski, M. Stude ncki. 1983), two anticlines (southwestern recumbent and northeastern over
turned) of northern vergence are observed. A syncline separating them - due to strong 
compression - was clenched and detached along its bonom limb while slicing proceeded 
along the anticlinal axial plane (Fig. 13). It resul ted in the tectonic removal of the 
northeastern limb of southern syncline.and the southwestern limb of northern anticline. The 

Fig. 13. Geological se<:tions of the Cambrian of Mount Krtcmianka eXpo$Cd in road-cut (A - A) and in prospect ion 
trench (B - B) (after Z. Kowalczewski and M. Studcneki, 1983; tectonic interpretation by J. Znosko ill 1994) 

I - quartzitic sandstones, 2 - qunrtz sandstones, 3 - quartz: sillStones. 4 - eloySioocs and silty claystones, 5 -
waste of quartzites and shalcs, 6 - hieroglyphs on bedding plancs, 7 -strike and di p, 8 - hieroglyphs: 11 - in 
normal position, b - in inverse position; Cm - CambriDfl, Cm; ..... p - ebystollC"siitstone-sandstooe complcx, 
CII1p _ complcx of quartzitic s:mdstones, Crni+Cm;.p - claySiooc and ciaystone.SIlIIdstollC complexes 
Przekroje geologiczne kambru g6ry !<nemianki odslonicte w pm:kopie drogowym (A - A) i TOwie badawczym 
(8 - B) (wcdtug Z. Kowalczcwskiego i M. Stu{\enckiego, 1983; inlerpretaeja tektoniCUla J. Znoski z: ]994 r.) 

I - piaskowce kwareytowe, 2 - piaskowce kwarcowc, 3 - mulowce kwnrcowe, 4 - ilowce i Howce 
mulowcowe, 5 - zwietrzclina kwarcyt6w i H6w, 6 - hic roglify !Ul powierzchniach warslw, 7 - bieg i upad 
WllfStw, 8 - hierogJify: a - w pozycj i normaincj, b - w po;tyeji odwr6conej: Cm- kambr. Cml .... p- kompleks 
iloweowo·muloweowo·piaskowcowy, Cmp - kompleks piaskowc6w kwarcytowyeh. Cm,-+Cml.p - kompleks 
ilowcowy i ilowcowo-piaskowcowy 
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Fig. 15. Deep-seated StrutttJ llI of RachOw (after A. Tok:m;ki, 1958, simplified) 

1 _ Upper C~laccous ; 2-8 - Upper JlIIllSSie: marls, limestones and doh,lmiles; 9-10 - Middle Jurassic: 
~ndstones l\Ild sbales; Devonian: 11 - dolomites and dolomitic limestones, 12 - qunrtzitic $:m!lstones. 13 -
green shales, 14 - v:lfi-colourcd shales, IS - grey shales. 16 - vari-coJoured siltstones with inlerlnyers of 
quantile, 17 - Upper Cambrian: quartzites and sandy shales, 18 - dips; C t - l.oWCI" Corboniferous. D 
Devonian , D:z - Middle Devonian, D[ - Lower Devonian, Cm3- Uppcr Camhrinn; Palaeo7.oic sltlIti grnphy: A 
- after 1. Samsonowi~£ in: A. Toknrski (1958): B -after J. Znosko (l962) 
Wg~bnn strukturn Rachowa (wed/uS A. Tokarskiego, 1958, upro5ZC.Zonn) 
1 _ krcdn g6rna: 2- 8 _ margJe, wapienie i dolomiLy jury g6mcj; 9-10 _ pillSkowce i lupki jury 'rodkowtj; 
dewon: 11 - dolomity i wopienie doJomitycr.ne, 12 - piaskowtt kwareytowe, JJ - zielonc Juplei. 14 - pstre 
lupki, 15 -s~ lupki, 16 - pstre mulowcez wkladkami kwarcyt6w, l1 - kwareyty i lupki pinszczyste kambru 
g6mcgo, 18 - upady; Ct - karbon dolny. D - dewon, Dt - dewon frodkowy, DI - dewon dolny, Cm) 
kambr g6my; stratygndia paleozoiku: A - wedlug J. Srunsonowicr.l\ w: A. Toknrski (1958); B - wcdlug J. ZIloski 
(1962) 

situation is like chal in the Dyminy fold: due to strong compression two overthrust anticl ines 
come to almost direct contact. Such an interpretation was not only possible but simply forced 
by the observation of hieroglyphs. 

The Bronkowice fold (19), situated farther north, is built of the Upper Silurian rocks. 
It was previously described by J. Czamocki ( 1957) as an intensely folded structure with two 
internal detachment surfaces, thrust over the bordering Devonian in the south but confor
mable with the Devonian along the northern limb. Later geological interpretation and the 
resul ts o f pits studied by E. Marianczyk ( 1973) revealed the Lower Devonian conglomerates 
in the southern limb - they res! with the angular unconformity on the Silurian. 
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Presently, the Bronkowice fold is believed to be composed of several folds repeatedly 
imbricated and unconformably overlain by the Devonian conglomerates and sandstones 
(see fig. 3b in: R. Dadlez et al., 1994). 

North of the main Palaeozoic core of the HCM - exactly like the Zbrza Anticline in 
the south - is situated the Wydrysz6w fold (20) emerging from beneath the Mesozoic 
coveL It was interpreted by I. Czarnocki (1957) as an asymmetric anticline with axis veering 
from the NW to WNW trend, and with sleep southern limb and fault contact with the 
Devonian along this limb. Thorough analysis of 1. Czarnocki' s map (where dip values are 
given) and of the accompanying text (with remarks concerning the unconfonnities and 
detachments) leads to conclusion that there are at least 4-5 folds within this structure (Fig. 
14). Its northern and southern part must be treated separately and at least two thrust surfaces 
-like in Bronkowice- mustbe accepted. Both folds: Bronkowice and Wydrysww, reveal 
the southern vergence and are thrusted over a wide and gentle Bodzentyn Syncline filled in 
with the Devonian. This overthrust is parallel to the HCF and can be traced far to the east 
because it influenced tbe development of the Mesozoic cover. Moreover, looking at the 
gravity maps, we can see - east of Vistula river - its possible connection with a narrow 
gravity high ofBitgoraj which is caused by strongly deformed Cambrian-Silurian sequences 
lying near the Earth's surface. 

The last example is the Rach6w borehole (21), located some twenty kilometres north 
of the Palaeozoic core, where a distinct angular unconfonnity has been found between the 
Upper Cambrian and the Lower Devonian (A. Tokarski, 1958, see also Fig. 15). 

CONCLUSIONS 

I. The tectonic involvement of the Early Palaeozoic rocks in the HCM points - as a 
rule - to their ductile (plastic) deformation and to strong horizontal compression. This is 
indicated both by macrostructural and mesostructural observations made in various sites in 
the entire area. 

2. These compressional events occurred at least twice in the Kielce Unit: before the 
Arenig and after the Silurian. In the Lysog6ry Unit only the latter event has been recorded. 
There is no substantial difference in the tectonic involvement of both units as well as in the 
tectonic style within each unit (e.g. the defonnations in the Lysog6ry Unit from Opat6w in 
the east to Krzemianka in the west) . 

3. The influence of the Variscan (syn.variscan) defonnations is undoubtful and ex
pressed mainly by the rejuvenation of earlier faults. This is clearly visible, first of all. along 
the HCF and at the southern limb of the Bronkowico-Wydrysz6w fold system. 

4. The Devonian strata, however, are characterized by a brittle style of defonnations 
expressed by horsts and grabens, as well as half-horsts and half-grabens. Rocks of this age 
are steeply inclined or even folded near the faults, including reverse faults, flexural bends 
and box fo lds. However, in vast areas they lie horizontally or subhorizontally (see e.g. Figs. 
3, 5,7 and 14). These defonnations are typical of intracratonic tectonics and result from 
weaker compression combined with vertical movements. 

5. Another rejuvenation took place during the Early Tertiary uplift of the HCM block. 
It is well expressed along the southwestern edge of the Palaeozoic core (see Fig. 7). The 



20 leny Znosko 

separation of effects of the four stages of tectonic evolution is the most important task for 
future research. 
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Jen)' ZNOSKO 

STYL TEKTONlCzNY KOMPLEKSQW STAROPALEOZOICZNYCH 
W C6RACn swn;rOKRZYSKfCH 

St r C$l.cl.e n ic 

W artykule poddano anaIizic Icktoniczncj 32 $InIktury onz profil orworu wiel1nic%qo Rach6w, kt6re wst:uy 
opisane pr"Ul. wiclu aulOrow m. in.; 1. Cumocltielo, J. Samsonowia.a. H. Tomczyka. c. 1:an. Z. Kowalc;r.c
wskiego i in. Prnwie w cat)' material trocUoW)' autor niniejnego attykulu nic ingcrowa!. Umpclnil ,0 jcdynic 
interpn:taCjll w &liII:I i w powietne, aby unllOCl./liC! styl deformacji IcklOnianyc/l. 

S~r6d 32 JIIlUIIalil.owanych struktur UCl:C16lnic uw)'puklono faldy, bOre obra;r.ujll najlepicj styl struklu· 
fillny sknlslam.ego paleozoiku Gdr SWietolcr7.y5k:ich. Profil w Chojnow)'111 Dole ujllwnil1 nurujqcy si~(!) fnld skal 
dolnoknmbryj1kith. Jest on ki~y nieqodnie i lfilnsaresywnie prul. l13Sun~ lknly ordowiku i syluru, kt6rc 5:1 
przefaldowlltlc i odklu te. W utworach lcambru i syluru widoane ~ raldy pionowe(l), na co nie zwrocano 
dotychczas uwngi. 

Fnld dyrnitlski stBnowili dwie antykliny kambryjskic, ktorc rowziela u.clgni~!a (Iub wytloczona w powietru) 
synklillailla luska otdowicko·sylurska. Piaslcowc:cemsu t<::inajq utwory lcambro-syluru i Ic~ na ruth zdyskorda
nejl! k4tow~. 

Fald Zbny twOI7.ll stromo ustawione WIly kambru dolnego, Ila kt6rych l. duq nie~ill k$owlilety 
lluskowana synklina i anl)'klina utworow ordowicko-sylurslcieh. Tektonika nakrywajzac:ego dewonu (!('lIZ mew
l.Oiku wykaxujc: platrormowy styl odkszta!cetl. 

W Bazowie profil kambru dolnego 0 mi;ais:r.otci I SOD m ujawnia le4Cy i zluskowany eo najnmiej l-krolnie 
fud . 

W G6rach Pieprzowych C. iaJc: l.badal odslaniajllCC si(. ulwary kambru Wdkowc,o. 540ne $llnie pnda/do
wane, zluskowane i zawiem.jll hardzo Heme budiny kwarcytowe. Wcdlug C. ~a zaznaczajll sic 00 najmniej 3 
synkliny i 7 untyklin OOIZ zapewncjcszcze 3 synkliny zupch1ic wyprasowane. 

Skomplikowlltly uk/ad przeJaldowanycli I duskowanych struklur many jest Z okolic Opatowa. W slrelie 0 
5l.crokoki 1-4 km l.aZllatu. si~ 5 IltItyklin i 4 synk/iny skat kambro-sylul'ikich. Faldy 54 stoj:tce, pochylone, 
obalone, a nllwel nurzajllce si~ - podobnie jak w Chojnowylll Dolc. Plaszczyzny zluskowatl i nasunie<! $11 
rozbietne, pionowe om nachylone leu N i S. 
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W W6lce k. Nowcj Slup; na ,rnJdow(lnc skat)' knrnbru ~rodkowcgo nasuni~lc SIt sfatdownnc lupk! dolnego 
angilu. n nu nie 1. kold duskownnn, lUymelryc'l.na synklinajasnych lupkow gOmego nszgilu. Lukn obcjmujllCli 
knmbr 80m)' Or:tl: dolny i ~rodkowyordowik mogl.:uic ulWon:yt' pny wielkich prtelllienczeniaeh i wyprasowaniu 
utworow, kune w:meSlt na obsl.Dl1lCh S4Siednkh. 

Wyt tOC'.£Cnia i 7JU$kowania prcu:nlUje prom Wilkow:J., rownid ujawnil\illCY lic1.ne i powv.nc luki komplc
ks6w, kl6re 5:1 znane II' bliskim OIoczeniu. TcklonikC f:tldowo-tusko~ t liC1./\ymi wytloo;uniami rotl\ych 
kompleks6w SlflllYgnUtcZJ1ych dokumcnluje zcslnwicnie profiH E. TOIllCZykowej. 

Opisany II' 1939 r. profil KajelllllQwa doskonalc potwicrtlza dotychczasowc us.alcnia. lest on pnwic 
:malogiczny do profilu bmbtu i ordowiku w W6Ioe k. Nowe; Slupi. Stosunek sknl uzgilu dolncgo i g6mego do 
sui kambru g6mcgo II' Kajctanowic jest lui samjnk II' W61ce - ale cn/y profil jest odwrocony 0 I SO', Z:wI:ICUI 
5~ wi~ zdumiewaj:jC1l regularnoU tektonik; faldowo-Iuskowej nnob\! km6cach p:lSmn IYSOgOl'$kiego_ 

Wi~ni6wka jest klas)'c~n)'TIl pnykladem tektonik; fuldowo-Iuskowej . Stwicrd'l.Onotu ogromnll komp~skal 
i skrOCenie w przekroju popr=ym. Doprowaddlo to do sfaldowania, lluskownnia i zbudinowanio kWaJ'C)'16w 
kambryjskich. Nil Wi~ni6wce Hlotnu ustllli~ wedlugdllllYch 1. C7.11tr1ockiego 6 wystromiooych anlyklin i synklin. 
tltotollych wnchlanowato. ZWracll UWDg~ obecno:{~ (aldu pionowcgo. Wed IuS interprCl4Cji Z. Kowalczewskiego 
mrully tu powt6rzony plllll z rliidu dymitlskiego. Dwic czalawo st),kajll« si~ synkliny ro7.d7Jela wylIOC'LO!la II' 

powietr7.e i ttrodowana antyklinll. 
Uwiarygodnicnicm jest odsloni~ty pny budowie obwodniey drogowej i 7.nllkomicic udokumcntowllll), fald 

Ktzcmillllki. Ustala on modelow)' st)'l strukturaln), dla k:unbru calcgo p:lSmD l)'sogOtskiego. ~ to dwie Je'i:\ce 
ant)'kl in)' z :rac"niet~ i w)'tlocro~ ku g6rze s)'nklin~, kuSca rouIzicla obie ant)'klin)' . NE sl(nydlo s)'nkliny jest 
na pJaszczytnie odklucia prowic II' caloki wyptaSOwanc. Z:IObserwoWllllC i pomicnonc hieroglif)' II' abu 
anl)'klinllCh nic dllj~ innej motliwoki interprelac)'jncj. 

Opisanc fald)' obalajll mit 0 r6tnym stylu $truktur.dnym kambro-s)'luru II' p61nocncj i poIudniowejjednostee 
cOr Swi~tokn)'skich. St)'1 struktumln), jest Ulld $11m. 

W p6lnocnym obl7.Cteniu tnonu paleozoiczncgo G6r Swi~toknysldch t:W'Iacaj:! si~ fald), Bronkowic i 
W)'dryuowa. Fald Bronkowic jc5I intcns),wnic pn:cfaldowll/Ul struktul1l 0 4 lInt),ldinach i S synklinach orn z 
tl7.cnm plnszcz)'7.narni odklu~. E. Mariatlcz)'k (1973) odkryla robotami ziemn)'mi II' poludniow),m sm)'dlc 
1.1epiMicc micd11nnog6~ki let1C)' niezgodnie na utwornch g6mego syltlnl. Jest to b:lJ'd7.0 wnt.ne odkrycit:. Fatd 
Wydryszowa wedtugdanych J. O.runockic"o kontnktuje Z IIlworruni dewonll diagonalnie nie7.godnic i sklada sie 
co nnjlllnicj z 2 ilnlyklin i 3 synktin. Oha raldy Bronkowlc i Wydrynown maj:r. wergenc"k: poludniow:! i nasunictc 
Sll M plask:! synkli~ dewonsk.:r, Bodttnt),na. Jest 10 zalcm nnsllnilW(:ie r6wnolegle do Iysogdnkicgo. Jest to 
konstntacja ROWa. t.)'sogdnki kierunck tego nasuni~a zaJrunuje sic. prz.esuwa li~ II' okolic)' Szwars~owic i 
znajduje przedtutcnie w wydlutoncj, w~ldej anomalii growimetryczncj Bilgoraja, kt6r:l wywotuj:! silnic zdyslo
kowane i w)'nicsione skal)' kambru. 

OtwW wicftlliczy Rach6w ujawnil du1 ... do 40', dyskordancjo micdz)' dcwoncm doln)'m a kamblllm. 
Fald Bronkowic. Wydryszowa i ich bilgon:ajskic przcdtutJ:nie 0IlIZ profit w RlIC:howic W)'Zn:ICaj;!. talcmdrugi, 

pod)'mii\sko-kJimontowskim, gnbict ICktoniczno-morfologiCl.ll)': brotlkowicko-zawkhojsko-bilgorajski. Pomi~
dz)' t)'mi p.umarni Icktoniczno-morfolosiCUl)'mi istnillill ci:J&l~ scdym::ntacyjM i zaodnOOl Itrukturalna mM;d~y 
sylurem a dcwonem. 

Odklucie "pasma" t)'sog6rskicgo i nlll'uniecie go na dewon pola cClltralnego zoslalo spowodownne SU("" 
ruch6w synwlII')'scyjskich i synnlpejskich. 


