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i Structural analysis of the Devonian exposures 
within the middle part of the Bodzentyn sYn.~ne 

in the Holy Cross ' M ts 

AkTRACT: Structural a,nalysis of the middle 'Part of the Bodzentyn sy.ncline in 
the Holy Cross IMts ,proves that dUlling ;formation of the ,syncli.ne at Var.i,'Jicai, ora
geny, the ve.rttdcaUy , displ3iOeld tran.sverse rta,urts as well as reverS'e longitudinal ' 
faults and joinit()~nated; the lSyncline itself displays lI"ather a simple tedoniic 
,strUJCture, :w,ith , secoDidary dismU'lInomc mmOlI" faul'ts. The Laramide rejuvena<tLon 
caUsed formation of ,g.oane ,other minor faults, shear,s, and .elea'Va'ge. The Laramide 
movements e'fdiedtejp also din graIVitaJt10nal 100000000tudinal faults a,tsout:hern: limb of 
thesynclline and Ii::n small drag LaMs at nOr,thern limb, 'beiJng a result ,01 mote 

, intensive u:Plift of the limibs .in reJa'ti.on 'to the axial zone of the Bynd~ne. 

) ' 

INTRODUCTION 

'hi S/Pl"lE afmalD)' studies, the age of malint€ctonk defarnuiti6ris ' of 
Paleozodc rocks in /the HOlly Cross Mts is Still uncertain {see Czarnooki , 
19'19, 1957; lKilJ1lek &Gla~eik '19172; MarulIlCzyk 197a; Znosik!o 1974; Ko- ' 
waiczewski 19'716; ,Mirz;'erski 1979a; RaC!ki i& ZapaSnik 1979). As there 1s 
no mrect evidence dn some T>6gions,an a1*.empt to apply the indirect data 
seemS' ; to be inrtereSting, !based e.g. ion tthe ailatlysis of palaeoma'gD;etism 
,(seeLewandOlWSki 19180) or on the structurel' aria'lysis.The most' fa~ 
ralbIe area dlor rfue [a'tter lis, dtf 'ta!kinlg a ' numlber of ,exposures into account; 
t'hemiWle parrt oIf the Botize:ntyn syncline, the area recently inveStigated 
'byt:he a'll/thor. Fotr thJis reason the paper continues the author's studies 
in the soo.th-adjacenrt refP.oIl', n ;a!me[y , in the Lysogfuy Illlllit.(!¥i'Ze:rski 
1~~9a, b;,IMizerSki & Ozjmk1dwski. 1978). 

The , aruJthOlI"is grateful ' to !Professor iA. Rad'wan'Ski f{)r Ius help jn fina] cam
posditiJo.n .of the rna,rruscr,i,pt. 
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GENERAL SETl1IoNG OF mE AREA 

... :. ' . . 
The Bod'ZeD.tty.n syncl:ine, located north afif the Lysogary unit, is 

a vast structure with Its axis dose to W -E direction.. In the norfil it 
con:tadts, along the Swuslina dis'locati.!(JIl, Wiltih the BronJkowice--Wydrzy
sWw anbic'linorium whereas in the sauth it gradually passes :into Ithe 
Lysog6ry JUnlit (Text-fig. 1). It is composed of the Devonian rocks: Lo
wer ·Devon.d.an dB represented by fine-graiJIled c1astics,and iMiddle troujgh 
Uwer Devonb by carbonates. 
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Fig. 1. .General tedtonic sketch .of the Holy Cr.o&s Mt.s to show lOC'dtian. of the 
Bodzen>tYn syncJJi.ne (arrowed); liuselt fndicatbe:s po.sitiap. 0If the regLon .. in Poland; 
~galted area iIs .hachured (JOf.Tex1;>.lf,.2 .arid 11) . .. '. '. ' . .' 

. HCd Holy Cross ' ~~OO~~ • . Sd Swisooa' <ii,slOOa'ti.on . 

'. The investigated area co:rnIprtisoe8 'the inidldle part . of the syncli:rie, 
l~ in i1he Psatka river drainage baSin (Teoct-fig. 2). The Bodzenty'n 
synclioo is ave:r'tum.ed to the IS'()Uth and !i.tsaxial plane Idi.ps .firom 60 to 
30° northwards . .. The sy:nc.1ineax[s emergeseastwa;rcis · at an angoleof 
about 10°. The whole sy.nJC'line 'is cut by numerous itra:nsV'erse and lo.n
gi't·udmaJ. faults (:see Text.oJfigs2 .and 11). 

Due Ito varying tectonlic 8ty;1€iS of separate parts of the Bodzentyn 
synclin~ and to o.bta.in the 'COmparable data in statistic analys.es, . the . in
vesttgarbed area was divided tn'to the three su<:eessive regions. 
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Tectonic map of the middle part of the Bodzentyn syncline 
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Bounded by arrows is the cross s€,ction along the Psrarka river, presented in Text-fig. 7 



STRUCTURAL ANALYSIS 

STRUCTURAL ANAlLYS1S 

SOUTHERlN LIJMB OF THE SYNC[.,lNE 

. The Lower Devonian clastics thalt build the 'SOuthern limb of the 
Bddzentyn syncolme,havea stab1e attitude of the strata (diagram a in 
TeXt-fig. 3). rnheir av,eragil:! at'tirtude iis aibout lOOI50N, with small varia
tions only; the *ike is generaUlyeqUJaI 90:--12'0 0 and the dips 45-600 

JliOl'ther'ly. A pamtion · 'Of the strata is norttnal in eV'ery exposure . . ,The 
attituidoe'CYf 'the Strata in. :thiS paittoi the syncline is V'&y slmila:r 1:oithat 
of theI:.ysogfuy <unit (cf. Mizerski 1979a). 

In spite of a gentle O'CCIlll'II'ence of It he Lower DevO'Iiian rooks, they 
comprise su,ch discontinuou'S deforuna/tlons as minor faults, ' shears, and 
cleavage. 'l1he :fauilts no1Jeld in the ,exposures display their northern Sides 
ver'ticalily .d!isplla'Ced, ,usuaJl:ly at a distance of a rew 'CenJrumetres. The 
shear planES at .wh:Wh Slickemide strliae were noted several times, di,p 
northerly (Text-ifiig. 4) alIld the Stra'ta that overlie a shear' plane are 
dlaplaced 'to the north, i~. 1x>'\Xardslthe syncline axis. 
. In some eX!pOSUI'e'S a cleavage was noted, . the planes ·of whichdi!pped 

southerly. In a small. TU'l"al qUaTryatthe n9!I'thern slope of Mt .. ;Miejslka 
(see T,ext4ig. 12), a sigmoidal dleaV'a'ge was stated .(T,e,ut':'p;g. 4); it proves 
a: slidli'ng of thestl'l8/ta towa~the axial roue of the syncline(cf. Ja:ro-
Bzewski 191:2). . . 

c 78 

Fig. 3. Diagrams of the attitude of layeIis ' (con'tours ·of 2, 4, 6, ' 8, and 10% ; nU!Ill
bers .otf measuremenlts dndtc.aited at ,tap right) foOr the southern limb .. (a), amI zone 
(b) and norlthern liIrnb ,(c) of the invesltj,galted pa.r.t .of the Bodzenty.ll SyneUM 

Faullts and shear 'Planes in the southern. li.mlb of 'the syncline possess 
the featUiI'!€'s of gra'V'itatiQne.l1 delf'ormatious as aftll of them prove a displ'a
(!6me!Ilt of strata or. of ~trata sets, towards the sym;cline axis. 11t :is a1lso 
emphasmed hy sliding 'Of the strata alolllg their interbedding surfaces. 
TheI'€!fme, such deforma'taonscannQl1; he conne-c'bed with the Variscan 
phase oie-VIohltion df the- ' Bodzenltyri ,sync1ine as . Jnthis case, the strata 
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should have d~laced soiuttberly, outside thesyncline axis. Thus, these 
defonnations have been iormed Ilater. 

AXIAL ZONE OF THE SYNCLItNiE 

In -:the axial zone · of the Bodzentyn syncline, to w'hkh an -area: of 
Miqd1e @d Up,perDevondan . OIUrtcrops was conventionally included. the 
:exposur€f) are very unevenly distributed. They occur mainly · in . the three 
!l'agions: (1) ·Illear ~ntY!ll where the exposmesoi Milidle Devonian 
roclts pr€!(iominante, . .(2) dnlthe urp-stream part of the Psarka valley 
where deposits of Middle and UpPer Devonian are eXlpOSed, and (3) 
ip the .lower part {)it the Psair\kava.lley, along the famous s~tion of 
Swi~tomarz -:-Sniadkathalty:ielded many Middle DeVlOnlian iossili;ferous 
localities (see Giirich 1896, Sobdlev1909, Bednarczylk 1955). 

Close to Bodzentyn the MiddiLe DeVlOnian deposits 8!re s1ightlydefor
tned. Theilrsb:li:ke :is aioout 1200 and !tb.eydip northerJ.y at an angle of 
about ~OO. Sporadicly t'here .oc'cu:r small longitudinal faults dipping 
northerly and W'iit!h northern side> v:erticrully displaoed of unsettled am":' 
.plitude. 

A consiqerably gr.ea~ degree of deformations ,is noted within 'the 
dep<lElilj;s exposed <in lhe ,upper rpartof the IPs8!rka vailley at Wzd6i Ple:": 
bailSki. ·(cf. T-exIt-4~g. · 2). At a ddstance of several hundred metres t:h€fr.e 
8!re 9teeply arranged MiddiLe and U1pper Devonian deposilts, among which 
there locany appear Small folds which are closely connected with lon-
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F1ig. .4. Si-gmoidal Cleavage and sbe.a:r plane i.n Lorwer Devonian c1asticsex.posed 
on Mt. Miej:Ska. lSOouthemlimb >OIf 1lbe Bodzenil:yn Syncl.i.ne 
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gitudinall . faiUlts of varying dIi.'ps (Text ... :fig. 5). The fold axes are of 
varying dixEctiOIliS, lbut generaJD.y, they are para·llel to the sync1ine axis. 
Instead, . dips dfthe folid ~e.s aTe V'a!ryfung, and some rof the' folds are Qf 

a drag type, ,foronerd dose to a !fauLt surlace. The nonthetnsides of these 
faults are displaced ~ - to the soutb, evddencirug ·t!heir reverse 
nature. The ~aUilt:s that aaoom,'pany the fine fold deformations p<lSsess 
the ' planes strikd.nJg ttowa:rds '1!he axis of !the syncline. But them, therre 
are also some smaJ!l faults 'Of smaU ~ertica:l displacarnents, with strilkes 
N.NiW-SiSE and steep dips southerly. These fawIts :displace upwards the 
southern siijes, and they are . therefore a!lso reverse faults, allthough Q.f 
the origrin diifIDerenrt that of the longd:tudinal faults, aI'ong Wfblich the tee
tOJlri.c trat1$pOO't was ldi!f£er,ent. Prdbaib1y the pol:ished sul"fuoes, steeply 
dipping south-westerly, areOOIl!I1ected wiith these ifaull'ts; . the slick en side 
striae at the SUJ1'1faoes prove a d<iSpIalCemeDlt 10£ the upper sia..e:s in a n~
""east dil'ectiorn. AIlong two :Daul,t surfaces of th:is kind a boudinage was 
noted ,(Text..Jfig. 6), and ' it proves a re:larti'V'elygreat intensity ()If tectonic 
processes dUIUnlg a formation of the ·faults. 

. In ,marny eJqlOSUres near WZd61 Plebanskti a oleavage ris oibservl€d, 
with jg incl.ima'bi!on almost i:ndependent on !the dilp of layers, ' and with 
its pianes inrdldned southerly. The 0Il'1gtn of 'this c1rea'V~ge :is regarded by 
Jaroszewski (Hl72)as a l'esu:lt ·c;f:the post .... Variscan disjunctive rejuvena
tion, ta!king its p1acepro·bai\j}y duTin!g the Larratm!ide mOVlemensts. 

s 

Fig. 5. Small-sized ,fold rdelfO!l'1IIlahlons aSSlooi:aied .to . the, fa ul'ts in the. axial, wne . 
:,ntlie . Bod.7Jenltyn sy.nc11ne. expo.sednear fWzd61 Pleba;ii.sJ.Qi · . 

-: - ----
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A loca~ OOOUTrence of minor foldstl'UC'tures andtb.eir oonnelCtion With 
, lotig1tu'dinail faIu1llts in the axiia[ 'ZOne df the Bodzeriltyn syncline that has 

gener.ally a sinlJple I!;ectandc stru:ctur>e, allow to cOnsider tJhese dafoT'Illa
tions as orl'glilnated due ito dishatmOOic folding dtri'ling:fo:rnh!aition of the 
syncline in the Variscan movements. Instead,:' the faults of NNW -SSiE 
direction.s as weil!las the polished surfaces and the cleavage, are connec
teti wlith the ,post-VariScan rejuvenation {)if the area {Jaroszewski 1972}. 
'PhiS reju'V,enation ooUild resultt,atfter Jaroszewskli (1972); in a local re':" 
versal of the ve:rtgence of Variscan foldS and, as suggeStoo from the 
collected data, has TeSultedn:ot in a dhange ()If geIlEil'al inclination of 
the Bod'Zentytn. syndme aXiail. pJ.a.ne bUlt ' in the increase of -its steepne5S~ 

The geologic structure 'oot'he sedtion Swi~z ....:.. Sniadka has long 
been Tecogni!zed (Sabolev1909,Bednair-c;zy!k 1955, Czamodc1ci. ' 1957) as 
dispaayintg 8e'V~ ;fu.ltl s'tlMlc'tUlN!s 'with thei!raxia,J. planesdippi<ng t-o 
the north. It wastmrst Klossowski IC197J6) who :found a single syne'llna:l 
structure to oiOOUT Ithere, \Cult 'Iby ~ fau1ts that aNlsed a repealteld 
sequence of sed!imen'ts of the same aIge (T·m-fig. 7). 

In the section Swtit'itoQlIDQrn - 8niadlka the Bodzentyn s~c1ine is 
overturn€ki sou'ther'ly; an attiltude of its axtial is i 10fl,OW and the axial 
surface .is inclined about W-40° norltherly. The sout~ part of the 
core, !l~cated ' south off, the syncllin-e ,I>end" is ~ by ~umerous 
reverse faults, With am;,plitudefrom several ~severa.l hunareid ' meters 
(ToeXlt..r!ig~ ' 7). These fa'llill~ axe aooorn!Panied by sma1ler dclo:rmations; 
either fo1& or tfauits (Text-figs 7 and 9). As these deformations do not 
oe<:ux chaot.icJy in the sectian and they accom:pa:n.y the long!itudinal dis
loea tioos, thtiin-, genetic coIllllectio.rur seem obvious. 

The north-ernparl of /the core df ithe Bodzentyn synlCline in the 
section Swi~tomarz - Sniadka d1sPlays much smaller tectonic complica
,tions. Laxger iq.ngii1luddJri.a'1 faul1S ar'e a;lmost completely aib.<>ent as weB 
as fine tootooric delforma'ti~. Tll.S'teaki, there a~ !l'ela'tively numerous 
drng folds (Texlt.':"fig. 8), a majority o:f which prove a southward disp1a-

F.ig. 6. Bo.udiIiage struclu:res d~loped across the- layer,s of , Fame.nruari limestones 
in .the aXlian roDe of the BodzentYiJl syncline, eX1PoSed nearWzd6-l , Plelbans1ci '" 
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Fi,g. 7. Cross section 'thr·ough the Bor:izentYJl syncline, betw.een Swi~tomarz and 
Snoia.dka as ,exposed' along the PsaTka r,1vell' (s·ee Text-fig. 2), and locati:on .of small
-~ized tectonic deformations (sec-ti·on taken from KloSoS-o'Wski , 1976; 5implifle d) 

Lttno!ogy: 1 marly dolomites, 2 limestones, 3 shales, 4 silts tones, 5 sandstones 

Fig. 8. Drag [old within Middle Dev,onian .limestone exposed near Sniadka; axial 
zone of t he BodzenJtYIIl sy.ncJ.ine (for location see Text-£ig. 7) 
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Small-sillz.ed lfnuH \Wilthin MLddle D€'Vonia;n sa.J1'dstones and S!hales exp,osed near 
Swi~tomarz: axial zone ,O'f the Bodzentyn syndine 
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emenJt of the strata sets tlocated fin thenoth in relation to the southern 
trata se~ (Text-fig. 7). These !folds seem to hav'e been formed eilfuer 
dlterthe B<klzenttynsynclUie was :crea't€d, dUe to Ulp1ifting od: itsnortliern 
limb, or the upMffiLng was synchronouS with la fo.rnna'tdonof the synclme. 
A:s apparent :firom thetEctomc eventS nOted m 'the ex:posuxes atWzdOl 
Pllocllanski, thetf.i!r.st contingency should hernther accepted, and :thus the 
drng !ol~ a!l~ to lbeeonnectedwith the Laramide adivisaiion of the 
area: Such a post-V:arlscan actiVlisa'tion is .ailso proved by a local defOr
matiOn df theiZechs£ein deposjlts aJoog the fauJlt; eJq)OSed at Swit:t'omaTZ~ 
A1sO the sOOari; of southerly or south-westerly oriented dips are, a<!OOI"d
ing to jaros~ (19'712), a J."!eS'uilt of the Laramid.e tectonic txansport 
of the n<rlh-eaSt 'ddrootion. ' 
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AnB'UalYsis of minor faults 
and folds in , theSwi~h)(marz ~ 
Sniadka ~ectionshOws , ,that 
their arrangement is ' relatively 

, high (T,ext-fig. " 10): , the fdId 
axes ,run in N.W -SE ' direction 
anddip60:-4<l° north€TIy,a~ 
the minor :fawts Tun in a simi~ 
lax direction anu d[p also nor,.. 

; therly at 70-40°. Vertica,l dis
placements noted .in sev'eral 
cases are t~e eVlidence " for a 

", ,gravitational typ,e of these,~
ults. The other directions of 
..fold axes , and liault 'plane,s aTe 

spo.radic. 

Fig.iO. Dia!graril ,oiUfau'1ts (haevy dots), ana'· ,of :fold axe,s !(quadrangle-s) in the axial 
zo:ne of the IBoidzelnl1;lytn synlCline; lPl"ojection On It,he 'UoPPe;r ' hen:'risiphere 

e , 

Because 'the ddredtiOlO5 of mii.nor rfaWits , at WIZId-6l PlebaDSki and ID 
:the, sec'tionSwi~8TZ ~ Sniadka " a!l~ similar, ' they, a.resu~ed to 
ha,ve :been. f~ in the, sameltime as an effect of 'the Lara,miue' mo
vements, alth~h the t~ of1Jh~e ,fa,U!Lts 'remained different. 

, In spi:te Of an apparent gTea't'defornlationS wtithin the care of the 
iBodzenttyn syncline.the attitude Ott ,th~ strata dB higMy arrange-d i(ldia~ 
g~ b in T~t..fig. 3). Ma'jority orf .the Collected data prove th~t the 
layers dtl;plll~eI"ly ap.d ,the main ima~um of the diatg.ram is equal 
nO/SON. There areonJy same southertly dips and they are mainly a :re
$UH of fine teclton!ic defOrmations. TbEreforei the Laxamiderejuvenatlion 

, has not ~y~ a mOTesigniifdciant parit in a general structure oithe 
axial zone of the Bodz€l1tynsynciine. : 
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NORTHERlN Ll'MB OF THE SYNC LINE 
. . ~. . . 

. . An a:r.ranlg-eman'1;, of the strata !in the . Lower Dev<mian. r<JoCks of Ithe 
northern liimb df the , Bodzentyn \Sy~c1in~ is differentiated ' (d~gram c 
.in T~xt,...fi.g. 3) whatma!kE!S it disSimilar to. the remainmg pctrt Pt the 
syncline. The stralta strikes are vaTyjng,ifrom 10 to 120°. :M:ost 'obSer
vations of the strata attitude proved the northerly dips; amqI1lg , them 
two distinct maxima 'C8in :be d:istingu!iSh'€d .(110/6{}N and 30/30N). : BeSi
des, there is a snudler maximum .of southerly directedarttitude ,qf the 
strata , (I8O:-120/30---40S). Such a diagram is an effect of the oocu.rre~ 
of sma'l[ ,lfolds as welll as of , flexural layer bends. The m~um' 30/30N 
is, on the other lhand, an effect od: the deviation of , strata stril~es :oL~e 
to the transverse faUlllts. In some exposures a dose to the tr~nsverse 
.fauHs. In somee:x:.p00u:rE5 a cleavage was observed, with southerlystri
kes and .easterly dJ-ps, wh'ichaccompani:es 'the minO'l' faults . 

.An a-ftiitu<le of the strata m the northern limb of It;:he sync line, dif
ferent than .in ~h.> remainirig regions, seems to result from an occurrence 
of a la.x1g-e dislocatlion Zone, the Sw.iSlina dislocation, along which the 
BodzeDltyn syn~e contacts with the BronkoWiioe-Wydrzysz6w anti.<ili
norTum (cj.T,e:xct-'figs F ........ ,2). 

FAULTS 

The inveStigated part of the Bod,zentyn symdine is cut !by three lake 
transverse pivotal iauilts: the Psary, "the Bodzentyn, anld the Swi~to.marz 
.fault (see TEXt...:fig. 2). 

The Psary fault throws d(jWn Its eastern side .in the sout,h 'and .its 
weste:m Side lin the north. A displa.cemen'1; in the soutth. ranges several 
hundred metres, anid Ithe ifaruWt extends ifacr1Iher 'to the SQuth,C'Q,otnng 
.the I:.yso.gbry unit. Prdbalbly, Ithe ·faua~ hadlbeen developing' ;before the 
Variscan movameruts, and it even. inf1u-enced the sedimentation of Cam
hrian deposits .(IMizerSki 197:9a, !b) . 

. 1'he Bodzeniyn 'faUJ1t throws dOwn .its western side m IfJhe soutK ' The 
fa'llheXteDds!to ij;he south and -pIisses in!to the ' Kakonin fauh that cutS 
the I:.ysag6ry un1t. 

The a:bove rtwo !piv,otal .faults result ':in a interesting .situat-ion south of .B0dzen
tyn. There, the srtra1;a .sets :have .been It'hT<OIW:Il down at a ,dtstance of sever-al blliIl!d7 
rad metres .so 'that t he !Lower DevoOuiJanl outcrops <if Mt. Miejska am.d Mt. Psar
s'ka were di.sp1a<:ed soUthwards ·(see TeXJt-figs 2 and ,H). Anyway, no data are a~a-i':' 
la!ble tfQr a wrench type <xr . these !two faulltS, suggested prEWi-ously by Czarnooki 
(1957). 

The Sw.i~oma.rz fault, being Qiloo of a pivota:! type, dis,plays its ge-
nei-al dip-&itp character by an aibsenceof Upper Devonianst.Tata ·at i1s 
-eastern side. A 'cont:4lujty of this fault south-wards is ,unceI'tain. . ' 
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T1he other transVlerse faults are consid~raibly smalUer and of dif
ferent type tbu.t the mad.n component of ,a movement -aIOlIlg their planes 
is Ithe vertically rusplaced component. 

All the i'llv:es'tig-alted transv&se faults do . not continue . within the 
Mesozaic sediments (see Text-4i1g. 11)., and therefoi"e they are of the 
VarisCan .age, synchronous with 'the fdlld tectonics. 

The .noted lOnigitudinal mults ar,e usuaJ:ly the reverse one.:; that throw 
d0v.:n !their soulthern sides, what proves theh' compr~irve origin and 
the Var'iscan age. 

-Fig. 11. mockdiagram to illustrate Ithe.nature of :faults in the d.n'W.s~ig~ .. ted lpa.rt 
of the Bodzentyn syncbi.riel(cf. Textt-INg. 2) ' . • . 

JOINT SYS'lEM . 

In this area tlhere is ganerallya Single ,fractuTe system of a Ik'ath<Ertal 
trend what speaks fdrthe Variscanage of the jOint system (Jaroszewski 
1972). ID. this system. 'tihe ,fr,acttmiSdf ith~' bdth s·ats · are develOped in 
different w,~ys (('Text-fig. 12). . ,' 

11 
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. A Longitudinal set is the best developed in the southern limb and 
in the aXtiaJ. zone of the BOO:zentynsyncline (diagram a and b in Text
-fig. 12)~ The lfu-adtures of ;fuis set prove a strong trend of a peT>pendi
cular positlian to bed SUXlfaoes, and they are represented at 'the diagrams 
.by the ni~:x::ima with' dips CY.f ~o. An occuTrEmce of several such 
maxima at the diagramsresulta tfrom c!hanges of the strata stfikes (see 
Text-fi:g, 2). AU 'the joinlt; fT'adtiures are locall.y minerali2ed withcaici
te,and tUSually operi. , 

A transverse set is well develOlped in tbe whole area and it is usuaUy 
vertical, being perpe:ndiicul!ar to the strata strikes. Therefore, the chan
ges of the stxa'ta strikes are iJll:ustraited at a diagram ' by two or three 
maxima. But the field o'bseI:yations demoiIlStrate that all these maxi'ffia 
represent a single jo'init ~. Feat'Uires of the fracture sul'lfaces of the 
bdth sets and their . mutual pe:rpeIidicuil.arity speak for their ex"bensiv.e 
origin, '.in agreement wlith the interpretalbioo offered by JaroszeW'ski 
(1972). .' . 

Locally,'there are ' extra sets of ' j.oin't fraociur~ {in the doiagrams resulting 
in 'badly marlred maXii:ma) .or .single tl'ac'tures Of varying direOO{)Dos. As they are 
rru-e. theur i.Dot~rilrelta'tion .is dilfificult and needs further investigai!ions . 

. FJg. 12. Diagams d. jo1n'ts (~.s oi 2, 4, 6, 8,and lW/o; nwnbeir's of measure
" men'ts ind1catedal 'top lI',igllt) for !the <soulthern ldmb ,(a), ax,ial -zone (b), and northern 

limb (c) of rj;;he iniVesmgalted part of itJhe BQdzentYn syndilIle 

DiIr.eetions -of joint fractuxes in this area prove a ;rel'a'tively !gT'e8 t 
agreemen~ . W1tl1 dlirrections of joint fractllirES within the Silurian stra'ta 
of the Brt>ilIkoW1ice~WydTzyszow anticlili10rjumiinitlhe nOrth . (cf.T,ext~fig :. 
2), noited by Marian:czyk ~197i3) and a!lso by the author. A OOIlClusion 
presented ;by Marlaflczyk (19'7,a) th1at a . joint within the S1:lUlt'ian deposits 
shOlUld be conrnected with .the', Galedonian 'phase, seems howeve- doubt
ful, and this joint is r.egarded as of the same age as that within the 
Peyonpmstrataof the ~tyn, synclline. . ' .' . 

- The me,a.suremenits ofde.nstty Al!f ;joint ,fi.ac~s . were I(i0Ile,aocc;epting,. f.9X. 
slm.p'JJi:fication thi!l.it. in 'the inv~ga'tedaTea there are -Qn1y two j.oiIit sets . ..A .~1~ 
cUlatioIi of ' a 'fractUre' density" was based " on measutements .C1f . a . !IDean . distari:ce 
betwee.n the fractures of everyseit. A generally known " r'egular.liy was- foUnd :;f;hiit 



STRUCTURAL ANALYSiIS 

the tMcker ithe lbelds are the greater :the d~t-an.ces ,between them a.p.pear. In the 
investigated area an ,LnteT.ciepende:nce of a f,ra.ct'ure distance (R.s) on the bed 
thickness (M) ds very,fig and equa!l (see ,TeX't-tig. 1,3): for the 'southern limb of 
the syncline ~ = 5/4M, foil' the axtial zone Rs = M, and fo.r the northern Hmb 
of the 8YJlcline Hs= tJffJM. 

A carnp8['ability ,0£ the 'Co1lecteld data in beds of varying thi<1kness 
wasteceiived with a use of a: thiCkness ind'ex .of a fracture density, cal
culated after the formula giv,en by Mast~la (1972). The following values 

M 
(cm) 

50 

40 

30 

2 

-
10 20 

---' -
30 40 50 60 Rs(cm) 

Fig. 13. Thi'C'kness Of layers ploItjtedagadnsit the joinlt density .for the southern liJIIllb . 
(a), axdal zone (b), and northern liim1b (0 .cIf lthe ivestigaited part iO!f the !Bodzen'tyn 
sync:LfuJ.e; detaJ.led e:x:planattion 'in the text 

of fht; dnd~x were 'Qhtain€d: . 0.6, :for ·the southern .limb of· the syncline, 
'0.5 for the syncline cOl'le, and 0.4 fur the northern limb. Thus, the 
fractuire density , .evidenltly. lincreases to the north, being probaible a re
sult of decreasing joinit-creativesW~es' to 'to south . .Am. increasing joint 
density "fu't!he northern liiril.b Of the Bcxh€iityn syncline' is probably 
also .~coused lly 'tb;e S~1.iala ddslocatlion. 

. ,: . , 

' \ 

T~ Boozeptyn s~clinemthednvestigaied S!l"eadisplays a relatively 
simple tec'toni'C structure. It ilSovetturn,ed southerly, its axial plane is 
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inclined at · 60-30° no:rither1y and the axis runs · in W-E dti:rection di!p
ping wESterly a't about ,10°. The smaller fold deformations are eaused 
by dislhartnonic [folding and formed simultaneously with a develoPment 
of the generall struc'ture of the syncline during the Vaxiscan orogeny. 
The fold p.rooesse; were accompanied :by the formation {)Iffau1~; trans
verse . ones ·· wi'bh a predominant!; OOtnponent of vertica:l displacement as 
weB as longiltu!c:ll:iaml ones of a l'everse type. These processes were also 
associated by the forma:tion O!f joint fractures that can .be considered as 
the extensive ones. TIle joint density decreases systeroa'ticly southwards. 

During the Laramide rejuventa'tion of the syncline, fue minor faults 
of NW-SE and NNW-SSE diredtions, as w.e11 as the shears and cleavClie 
were formed. These minor faults are of the reverse type i n the west 
and of tlhe nnrmal type in the east. During the Laramide 'movements 
the northern and southe.rn l'imbs of the syncline were uplifted; at that 
time the longlltudinaJ. faults were also formed and they caused a vertical 
displacement of northern sides and sheaTs of similar transportc::lll'ootions. 
The upIJifting of the northern syncline limb resulted in a formation of 
drag folds there. This phenlOlIll€lnOn is probably an effect of activisation 
of the SWliSlina dislocation as well a.g of upJiro'ng (cf. Kutek & Glaze'k 
1972) of the l.ysog6ry un:iIt in the south. The deformation .within the 
Devonian strata and a completely different tectonic pattern of the over
lyling Permo-Mesozoic cover prove that the Laramide rejuvenation of 
this VaIl'iscan struldture was lJns1gnif:icant. 
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W. iM'IZERSK'l 

ANALIZA STRUKTURALNA UTWORÓW DEWORSKICB 
SRODKOWEGO ODCINKA SYNKLINY BODZENTYRSKIEJ 

(Sitreszczenii.e) 

P.rzedmiotem pracy jest analiza strukturalna środkowego .odcinka synkLiny bo
dze.ntytńskliej ~patT.z fig. 1~13). Synklina cechuje się stosunkowo prostą budową 

tekltoniczną :z podrzędnymi drObnymi fałdami dysharmonijnymi. W czaSlie jej 
twox~ ipOdc~ ruch6iw waryscyjski'ch pow.s.tały r6w,nież u,sk.okd zrzutowe po
przeczne i od'wr600ne podłużne oraz spękania .ciosowe, których . gęstość zmniejsza 
się systematyczmlie w k1i.erWJJku połudnl.i.awym. W traJkoCie pxzebudowy lara.mijslkiej 
doszło tu'ta'jdo (pOCWiS'taInia ,dr~bnychUJS'kok6w oraz ścięć i 'kliważu. Z ;prmbud.OfWą 

laramijską związane są Il'ównież grawdrta'cyjne uskoki podłuwe w południowym 

smydle synkliny .oraz część falldk6w ciągnionych 'W skrzydle 'północnym, będące 

';vyni:lriem siJniejszeg,o wypiętrzanda skrzydeł w si osuIl'kJu do strefy osio.wej tej 
synkliny. 
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