
GEOLOGICKÝ ZBORNÍK - GEOLOGICA CARPAT1I1CA XXIV, 2 - BRATISLAVA, XOVĽMBĽU l!)7:i ,'!CK> 

LADISLAV KAMENICKY* 

RELATION OF THE CRYSTALLINE OF THE CENTRAL WEST 
CARPATHIANS TO THE ADJACENT AREAS 

(Fig. D 

A b s t r a c t : I n the art ic le m a n y polemic a n d h y p o t h e t i c views on re la t ion 
of the c r y s t a l l i n e of the W e s t C a r p a t h i a n s to t h a t of the B o h e m i a n Massif, Alps, 
C a r p a t h i a n s of R o u m a n i a anil B a l k a n i d c s , to the ľ a n h a n Massif a n d p a r t l y 
also to the D i n a r i d e s a n d the E a s t - E u r o p e a n p l a t f o r m are m e n t i o n e d . T h e i r 
object ive is to r e n e w discuss ion a b o u t the a b o v e m e n t i o n e d p r o b l e m s in the 
t ime of in tense geological m a p p i n g of the k e y a reas of t h e West C a r p a t h i a n 
c r y s t a l l i n e (of the Vepor ides) . This work is in c o n t i n u a t i o n from a n o t h e r ar t ic le 
devoted to l i thological s t u d y a n d s t r u c t u r a l r e c o n s t r u c t i o n of the c rys ta l l ine iď 
the Central West C a r p a t h i a n s , p r e s e n t e d in the s a m e n u m b e r of the j o u r n a l 
„Geolog ický z b o r n í k " . A g e n e r a l i z e d s k e t c h of r e l a t i o n s of the c r y s t a l l i n e of the 
Central West C a r p a t h i a n s to the a d j a c e n t areas is a t t a c h e d to the art ic le . 

P e 3 io M e: B cxaibe npriBOiiflTCfl MHorae nojieMHyecKi-ie H rHnoxerHiecKHe 
B3ľjiH4bi na B3aHMOOTHOineHH>i Memay KpHcxajijnraecKHMH MaccneaMH 3anaAHbix 
Kapnax H MemcKoro MaccHBa, Ajibn, pyMbiHCKHx Kapnax, SajiKani-iií, nanOHCKOro 
MaccHBa, a xaK>«e qacxHrao a i iHapna, H BocxoiHoeBponeiícKOH nuaTcjiopMbr. Ll,ejibio 
aaHHOH cTaxbH HBjíHexcH oÔHOBjíeHHe aricKycciíH o BbiraenpHBeaeHHOH npoójieMa-
THKe BO BpeMH HHTencHBHoro reojiorimecKoro KapTHpoBa»ns KJiioqeBbix oôjiacTeň 
KpucTajuiHqecKHx MacciiBOB 3ana/uibix KapnaT (Benopna) . PaSoxa CBH3aHa c apy-
roii craxbeii, nocBfiineHHOM jíHTOJiorimecKOMy H3yqe>iMio H cxpyKiypHoii peKOH-
CTpyKUHH KpHCTajiJiHiecKoro MaccHBa neHTpajibHbix 3anaaHbix KapnaT (CM. STOT 
>Ke HOMep TeojiorHHecKoro HíypHajia). K CTaTbe npnjiaraeTCH cxeMa cooTHomeHHH 
Me>Kay KpiiCTajiJľHyecKHM MacciiBOM ueHTpajibHbix 3anauHbix Kapnax H coceaHHMH 
OÔjiaCTHMH. 

R e l a t i o n of t h e c r y s t a l l i n e of t h e W e s t C u r p n l i a n s o r a l so r e l a t i o n of t h e S l o v a k 

b l o c k c r y s t a l l i n e to a d j a c e n t a r e a s is not o n l y a v o r y i n t e r e s t i n g p r o b l e m b u t a l s o a n 

u n a v o i d a b l e c o n d i t i o n for k n o w l e d g e of p o s i t i o n , s e d i m e n t a t i o n , m a g m a t i s m a n d 

o r o g e n e s ol th is a r e a in t h e r e g i o n of c e n t r a l E u r o p e . . 

S o l v i n g ol th i s r e l a t i o n a l w a y s m e t w i t h o b j e c t i v e d i f f icu l t ie s b e c a u s e t h e r e is a l n i o s l 

no p l a c e , w h e r e Mils r e l a t i o n c a n b e s t u d i e d a t t h e s u r f a c e . T h e g r e a t e s t d i f f icu l t ie s lie 

in k n o w i n g t h e r e l a t i o n to e x t e r n a l c r y s t a l l i n e s i n c e t h e a r e a of t h e s u p p o s e d c o n t a c t , 

t h e so ca l led e x o t i c r i d g e a n d t h e a d j a c e n l t e r r i t o r y a r e h i d d e n b e l o w t h i c k s e r i e s of 

y o u n g e r f o r m a t i o n s , w h i c h , m o r e o v e r , a r e i n t e n s e l y t e c h n i c a l l y r e w o r k e d a n d so 

r e p r e s e n t a z o n e of s e v e r a l p h a s e s of sial s h o r t e n i n g , a l so in t h e la tes t p e r i o d s . 

T h e s i t u a t i o n in t h e a r e a of e a s t e r n c o n t i n u a t i o n of t h e S l o v a k b l o c k , a l t h o u g h nol 

c h a r a c t e r i z e d b y s u c h a c o m p l i c a t e d s t r u c t u r e a n d d e p t h of c o v e r i n g f o r m a t i o n s , h a s 

a l so no l b e e n c l e a r s i n c e in c o n t i n u a t i o n a r e t h e Knsl a n d S o u t h C a r p a t h i a n s of R o u ­

m a n i a i n c l u d i n g t h e T r a n s y l v a n i a n b l o c k , nol o n l y w i t h a di l ' ferenl l i l h o l o g y of for­

m a t i o n s b u t a l so w i t h d i f f e r e n t s t r u c t u r a l p a t t e r n a n d in w h i c h no s u i t a b l e e q u i v a l e n t s 

c o u l d h a v e b e e n f o u n d . T h i s s i t u a t i o n w a s a l s o s u p p o r t e d b y t h e c i r c u m s t a n c e l h a l in 

c o n t r a s t to t h e g e n e r a l t r e n d of t h e v e r g e n c y of s t r u c t u r e s in t h e W'esl C a r p a t h i a n s 

( n o r t h w e s t e r n , n o r t h e r n ) t h e s t r u c t u r e s (ď t h e R o u m a n i a n C a r p a t h i a n s d i s p l a y o t h e r 

s t r i k e s of v e r g e n c y , o f t e n a l so in o p p o s i t e d i r e c t i o n (eas t , s o u t h e a s t ) . A n o t h e r c o m -

H.XDr. I.. K a m e n i c k ý , Geological i n s t i t u t e id' the S lovak A c a d e m y of Sciences. Bra­
tislava, O b r a n c o v m i e n i 4 1 . 
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plication is in arcuate course of mountain ranges, which only alter the bend west ol 
llie Iron d a t e pass to llie Balkan and Bhodopu, also to the Seľhian-Maeedonian Massil 
willi essentially southeastern orientation. 

The western continuation of llie Slovak block was usually sough! in the Knslern Alps 
and rccentlv also in the Western Alps by sonic anilines. In this case the complication 
was not as much caused by the existence ol' younger covering formations but mainly 
by the complicated nappe structure of the Alps, which reached nol only the Mesozoic 
but also the underlying crystalline and Paleozoic. After Alpine tectonic reworking, ol 
course, the appearance of crystalline schists was changed and died not penult easy 
correlation, also because not all lilhological members of straligraphic and tectonic 
units might have been incorporated in the nappes. 

The contact with the Pannonian Massif was unclear for several reasons, llie cha­
racter and structure of the Pannonian Massif were not known sufficiently as it is 
weakly uncovered only. On the oilier hand it was difficult to interpret its function in 
this region, because its equivalents in the adjacent regions were nol clearly known, 
where llie structure can be heller exposed and analogically llie character, structure 
• nul function of the Pannonian Massif might be considered. In the lasl period several 
works came out. in which llie authors supposed continuation ol llie Pannonian Massil 
in the basemen! of the I'laslern Alps as far as almost In llie area of llie Nolle I'auern 

It is in the first place the task of Czechoslovak and Slovak geologists to solve relation 
of the Slovak block because lliey can be based on detailed study of the crystalline ol the 
Central West Carpathians and Bohemian Massif. I 'nder llie situation when the conlacl 
areas are generally covered, one may be mainly based on a detailed analysis ol these 
nearesl crystalline areas. 

In order lo know ibis relation I directed my work in the last years from the need 
lo ge| •(• familiar with llie regularities of distribution, character and genesis ol llie 
volcanics in Slovakia, which I have studied. 

As important I consider In Incus attention on these problems now. also for llie reason 
lhal in the lasl period more detailed geological mapping works and investigations were 
carried oul in the crystalline, so il is suitable lo trace all their important aspects, which. 
although nol so evident in detailed scale of mapping, are of a great importance in 
general reconstruction of geological structure. When the views are not confirmed and 
expressed in maps, they loose their importance and function. One cannol reckon with 
new mapping in near future. For the above mentioned reasons some ideas and affirma­
tions are given In llie work, which have not been worked out in full extent. I hey 
have chiefly to serve for polemics on the raised problems. T h e y represent only llie 
first approach lo knowledge of the structure based on my studies, not finished vet. 

(l iving a s u m m a r y of the studied problems, the following fundamental relations 
i,|' the Central West Carpathian crystalline to the adjacent areas can be outlined. 'I he 
Slovak block has a common boundary with continuation of llie Bohemian Massil in 
Ihc area of llie Outer Flysch zone. In the so called exotic ridge. The Bohemian Massil 
has a two-sided structure, which continues in the basement of the outer flysch lo llie 
Transylvanian block and Marmaros crystalline and farther lo llie Danube autochthon. 
I 'odope Massif including llie Serho-Macedonian Massif and Srednogorje. 

The Slovak block continues in eastern direction in the Month Apuseni and lbe \ ardar 
zone of the Dinarides. The exotic ridge continues from llie Klippen Bell lo the eastern 
margin of llie Monlii Apuseni and llie Serho-Macedonian Massif. In western direction 
[he conlinualion of llie exotic ridge may be sought in the Helvetie zone. The western 
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c o n t i n u a t i o n of the S lovak b lock corresponds to the w h o l e e x l e n l of [he Ki is lcrn and 

Western Alps f r o m the Helvet ic zone to the D r a v n L i n e . 1 

T h e contact w i t h the I ' a n n o n i a n Massif , between the S lovak block and the p r o p e r 

I ' a n n o n i a n Massi f , is s i tuated on the l ine and/or zone of lbe fo lded out Mesozoie South 

G e m e n d e gcosynel ine. e a s t w a r d c o n t i n u a t i o n is covered below [he o v o r l h n i s l I 'anno­

nian Massif a n d f a r t h e r we can see il along- the western p e r i p h e r y of [he V a r d a r zone. 

T h e I ' a n n o n i a n Mass i f has its e q u i v a l e n l In the Pelagouie Massif and lo lbe West ils 

n'duced c o n t i n u a t i o n can be seen in lbe reduced c r y s l a l l i n e of [he Ivrea zone. 

A more deta i led d i v i s i o n of these large uni ts and l i n k i n g w i t h n e i g h b o u r i n g areas 

is also possible, however, in p l a c i n g lbe b o u n d a r i e s i n i s r e p r e s e n l a l i o n of real c o n d i ­

t ions w i l l sure ly appear as lbe i n d i v i d u a l tectonic basement uni ts nvr>\ nol lake lbe 
l ' l , l l ľ S 1 ' "'' l | | r p r e c e d i n g I'acies d e v e l o p m e n t s of g e o s y n c l i n a l sed in ien la l i o n : also the 

n e w l y f o u n d e d g e o s y n c l i n a l I'acies d e v e l o p m e n t s m a y exceed lbe b o u n d a r i e s of o lder 

lettcmic- eleinenls and on the o i l i e r hand need n o t be developed in Ihe w h o l e e x l e n l 

" ' n l , l , ' ľ I c d o n i c u i i i l s . b u l in spi le m a y have var ious I'acies d e v e l o p m e n t In the i r 

course or in e levat ions s e d i n i e n l a l ion might nol have taken place. 

k o r these reasons the scheme ind icated In the at tached sketches and maps ' f i g . I 
l s n l ' i " ! i n f o r m a t i v e character In general and does nol precisely reflect real re lat ions. 

C o n d i t i o n s in nature reflect the f u n c t i o n of al l factors, w h i c h i n f l u e n c e d d e v e l o p n f 

" certa in area, d e v e l o p e d , acted and d isappeared as in h is tor ica l d e v e l o p m e n t . O u r 

k n o w l e d g e cannot grasp ibis eompl ica ledness of factors and processes by far. It is o n l y 

a s i m p l i f i e d , schemat ic o u t l i n e of k n o w n and supposed regular i t ies. 
1 , 1 l i l l s concept ion it can be possible lo seek c o n t i n u a t i o n of ihe Sudel ic e r v s l a l l i n e 

i n c l u d i n g lbe zone w i l l , d e v e l o p m e n t of ihe A l g o n k i a n and K n r l i c r Paleozoic of the 

ISarrandien and of the area between ihe Sudelcs and Železné h o r y M l s . in ihe e x t e r n a l 

un i ts of Ihe outer I ' lysch: Ihe exot ic ridges s u p p l y i n g m a t e r i a l for I ' p p e r I 'aleogene 

and Cretaceous conglomerates (e. g. In the Suhsi lesian and Silesian n u l l and at the 

b o u n d a r y of the M a g u r a and Silesian un i t ) m a y correspond lo Ihe Kasl and West 

Sudel ic and Železné h o r y c r y s t a l l i n e i n c l u d i n g the S v r a t k a v a u l t , the M o r a v i c , f u r t h e r 

eastward c o n t i n u a t i o n of these zones m a y be sought in the c r y s l a l l i n e of M a r a n i u r e s . 

Ihe C.etic nappe. B a l k a n and then in the Crimea and n o r t h e r n Caucasus. In the Car­

path ians of Y u g o s l a v i a and on the t e r r i t o r y of B u l g a r i a Ihe l e c l o n i c a l l y over t imes! 

uni ts of the Carpath ians in Yugoslav ia and Slara I ' lan iua. also of the S r e d n o g o r j e and 

m the Sofia a m p h i t h e a t r e even o v e r t h r u s l un i ts i d the K r a i s l i d zone area m a y belong 

there. L i n k i n g lo the c r y s t a l l i n e of western E u r o p e is more ev ident see l o r instance. 

I | l r w o r k oľ M . C. R u i t e n . ('.oology of western K u r o p ě l . 

C o n t i n u a t i o n of the M o l d a n u h i e c r y s t a l l i n e can be Ihe c r y s l a l l i n e oľ the o r i g i n a l 

basemen! of a large part of the M a g u r a zone and ils eastern c o n t i n u a t i o n m a y he 

sought in lbe c r y s l a l l i n e of ihe T r a n s y l v á n i í m b lock. D a n u b e a u t o c h t h o n . R h o d o p o 

Massi l and possibly the S r e d n o g o r j e . T h e western c o n t i n u a t i o n is In the S e h w a r z w a l d . 

Central Massif of b r a n c e , in P o r t u g a l and western S p a i n . T h e great bend of ib is zone 

' l l m " s l '•> opposi te d i r e c t i o n in Spain and o b l i q u e c u l l i n g by ihe A l p i n e orogene in the 
S ( u l t " n l ' ' I ' 1 ' I b e r i a n Peninsula m a y he e x p l a i n e d b y ils r e l a t i o n w i t h the advance of 

Ihe A f r i c a n c o n t i n e n t in southeastern to eastern d i r e c t i o n . C o n t e m p o r a n e o u s was also 
m t l 1 1 f I ' " ' A p e n n i n i c Peninsula and of the blocks of S a r d i n i a and Corsica. 

A l l ľ ľ I '" 1 , 1 "' <•<"' •<• " ľ " iv work at the beginning of (his year! was published I I . K o z u r's 
and H M n e k s work. Their work points out I., d innr id in ic development iď the soutli-geme-
ndic Inassir (Meliala-Sencs) from a completely different point i d view. 
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Sou li) of llit" Moldanuhie crystalline we may suppose an analogous zone as north 
nľ i| in llie area of the foredeep of the Alps north of the Helvetic zone as far as the 
Moldanubie. An ecpiivalenl of this zone may he sought in the original basemenl ol 
ihe norlhern Peri-klippon Pnloogone of the Outer Carpathians north ol the exotic 
ridge. As a boundary between the Moldanuhie and this zone can be considered the 
Moravic of lbe Dyje. vault. The eastern continuation can be found al the western 
periphery of lbe Transylváni ím block in Poiana Rusca. In lbe easlern pari ol lbe 
Serbo-Macedonian Massif of Yugoslavia and in the Kraislid zone ol Bulgaria. 

The southern boundary ol' lbe above mentioned zone is formed by an exotic ridge 
extending between the Variscan anil strongly Alpide folded zone of the Alps and Car­
pathians and the mentioned zone in the external region ol the Helvetic zone and the 
Klippon Bell with continuati f tlie Preluea crystalline, lbe Miinlii Trascaui and 
then in the proper Serbo-Macedonian Massif. 

The external zone of the Talrides, lbe internal zone of the Talr ides anil the inler-
zone with dcvelopmenl of coal-bearing Upper Paleozoic (Brinnc.on zone, occurrences nl 
ciial In the underlier of lbe internal I'aleogene and Ľpper Cretaceous in the \;'ih \ alley. 
Paleozoic ol' lbe Zemplín . .Is land"! corresponds lo lbe Helvetic and I Itrahelvetic zone, 
lbe Valnis and Brianc.on zones and lbe casLern continuation of lbe eastern pari ol lbe 
crystalline of lbe Muntii Apusoni and lbe Vardar zone. 

The northern zones of lbe Veporidcs most probably correspond In lbe Picmonl zone 
of the Penniiles (crystalline). The eastern continuation we can see in lbe norlhern 
narl ol' lbe Sľubica. Čierna I lorn crystalline and near Ryšla. in lbe central pari ní ihe 
Muntii Apnseni and Vnrdiir zone crystalline. 

T h e K o h ú t zone of lbe Yepoľides bas probably ils equivalent in lbe lower Eastern 
Alpine nappes (crystalline) in lbe basemenl of lbe Gemerides and of young formations 
west of lbe Munti i Apuseni. 

T h e Gemeridc crystalline bas ils cquivalonl in lbe crystalline of llie upper nappe 
of the Eastern Alps and lbe easlern continuation is probably bidden below lbe over-
ibrusl P a n n o n i a n block. In the Pan nan Massif il may be possible In distinguish 
lbe proper pro-Cambrian block, bordered by llie Caledonian crystalline on bolb sides. 
The western continuation of lbe Pannonian Massif might be seen in ihe highly com­
pressed crystalline of lbe Ivrea zone and of lbe adjacent zones and ils easlern continua­
tion in lbe Pelagonic Massif. The crystalline of the Pannonian Massif and/or of lbe 
pr imarv more continuous prc-Cambrian crystalline is reduced in extensive sections as 
visible in llie Ivrea zone and lbe section of the western periphery of the Yardar zone 

— —> 

Kijr. | . Outline nl' relation of tlic West Carpathian crystalline to adjacent areas (compiled 
according lo modified generalized maps ol' II. K ô í b e l 1968, M. (i. R u 11 c n lí)69. 
M. M n h e ľ 1971. A. 'ľii I 1 m a n n 196."), 'ľ. II ii g i 196.'! and other authors). Explanations: 
I — Mast European platform. -. Zone ol' prc-Cambrian inassives. 3 — Zone ol' Holy Cross-
Norlli Dolirudzha crvslalline, i — Zone ol' Calcdonides, ň — Zone ol' I iliynian-Silesian--M ysian 
crystalline, 6 — Zone oľ Sudelic-Zelezné. hory-.Marmaroš-Balkan crystalline. 7 — Zone nl 
iUoldaniibi'c-Transylvanian-ilodopc crystalline, 8 -- Zone oľ forc-Alpinc-Carpathian-Dinaric 
crystalline, 9 External inassives nl' the Helvetic zone. 10 — Central Helvetic Pieninic-Ser-
bian-Maeedonian crvslalli ne ridge, II — Zone of Inner [Telvetic-Brianconnais-Tatride crvslal­
line. 12 Inner inassives nl' llie Helvetic zone. 19 — Zone oľ Pcumnic-Norll) Vcpor crystal­
line, K Granitoid inassives nl' llie IVnninir zone, In — Zone oľ crvslalline of lower 
Kastoru Alpine anil South Vcpor nappes, Hi — Zone oľ the crvslalline oľ the upper Eastern 
Alpine nappe and Gemerides, 17 — Zone of Balaton crystalline, 18 — Zone oľ lvrea-l'annn-

iiiau-l'elagnnic crystalline, 19 — Zone of South Alpine-Dinaric crvslalline. 
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IV,mi t he n o r t h e r n e n v i r o n s of Beograd lo l l ie p r o p e r Pelagonic Massif. S i m i l a r pre-

C a m b r i a n e r y s l a l l i n e m a y l>e also seen in the r idge r x l e n d i g and ihe lower course " I 

l l ie Lain- r i v e r t h r o u g h l l ie l l o l y dross M o u n t a i n s Lo l l ie n o r t h e r n D o b r u d z h a and f r o m 

l l ierc lo l l ie Cr imen and n o r t h e r n Caucasus. 

R e c a p i t u l a t i n g the above m e n t i 'd s l r u c l i i r e we a r r i v e some s y m m e t r i c a l s t r u c t u r e 

w i t h the oldcsl r idge in l l ie centra l /.one. on I m l l i sides bordered b y areas w i t h succes­

s i v e l y y o u n g e r Yarisean orogenes. O n b o l h sides of ihese l inear s y n i m e t r i c s l ruetures 

arc p l a t f o r m s , the East E u r o p e a n and A f r i c a n . T h e l inear s t ructures of l l i is area con­

t inue also f a r t h e r e a s t w a r d , where l l i e y lake a more or less e q u a t o r i a l course. In l l ie 

E u r o p e a n par i of these st ructures we m a y also consider a p r i m a r i l y less v a u l t e d arc 

of the oldcsl. orogene. w h i c h has gol d i s t i n c t , m o d i f i e d and c o m p l i c a t e d w i t h later 

orogenes o n l y . A d i f f e r e n t p i c t u r e w o u l d appear if we u n f o l d e d the l e c l o n i c a l l y reduced 

and shortened /ones. T h e strongest r e d u c t i o n is just in l l ie area between l l ie Western 

A lps and B a l k a n , w h e r e l l ie strongest m o d i f i c a t i ľ lbe i n d i v i d u a l parts of l inear 

s t r u c t u r a l uni ts is lo be seen as. for instance, of the p r o - C a m b r i a n P a n n o n i a n - l ' e l a g o n i c 

r idge, of the s t r o n g l y A l p i n e - and Var iscnn-fo lded A lp ino-Carpalh ian-N a r d a r region 

( m a i n l y in one par i of l l ie A lps ani l l l ie V a r d a r zone' a n d . on l l ie c o n t r a r y , ol l l ie 

more e x t e r n a l zone in l l ie region of the W'esl Carpath ians. S i m i l a r l y also l l ie M o l d a -

n u h i c zone was most s t r o n g l y reduced in l l ie Wesl C a r p a t h i a n region and p a r t l y also 

on the western p e r i p h e r y of l l ie M y s i a n p l a t f o r m . In the k i l l e r section l l ie more externa l 

zones wcľf inosl s t r o n g l y reduced loo. T h u s ibis area is a sect ion, in w h i c h m a x i m u m 

l a n g e n l i a l forces compensated between lbe n o r t h e r n and s o u t h e r n p l a l l o r m . I h e Sul i-

var iscidos i n c l u d i n g the l i n m i a and Cracow m o n o c l i n e , the M y s i a n p l a t f o r m and N o r t h 

Caucasian m o n o c l i n e represent equiva lent parts w i t h loca l ly d i f f e r e n t d e v e l o p m e n t and 

representat ion ol orogenes. 

A p r o b l e m often discussed is th ' igin of the C a r p a t h i a n arc. A c c o r d i n g lo l l ie 

g iven r e c o n s t r u c t i o n ibis arc seems lo have developed g r a d u a l l y . As ear ly as l l ie 

M o l d a n u h i c o r o g e n y m o d i f i c a t i o n of the orogene i n t o sl ight arcs look place. ' Ihese arcs 

g o l more d ist inct m a i n l y as we m a y expect f r o m the A s s v n l i a n erogenic phase w h e n 

the M o r a v i c s t ructures were in accordance w i t h the n i i g h l v A s s v n l i a n wedge ol l i r u n i a 

and so conspicuous arc s l ruetures were a l r e a d y present. T h e arcs, adapted lo s h o r t e n i n g 

of areas b v p r e c e d i n g m o d e l l i n g , were made dist inct as weak sections also d u r i n g the 

Caledonian and N'ariscan o r o g e n y w h e n n a m e l y u p a r e h i n g of the R o u m a n i a n par i ol 

Ihe C a r p a t h i a n s look place. In the course of the Cretaceous o r o g e n y this process was 

st i l l more intense. On l l ie c o n t r a r y , in the l i m e of the last stronger o r o g e n y the Car­

p a t h i a n arc was c o m p l e t e d in ils present-day f o r m as one u n i t . D u r i n g ibis process the 

isolated P a n n o n i a n Massif and u n d e r l h r u s l i n g of l l ie East E u r o p e a n p l a t f o r m b e l o w the 

C a r p a t h i a n s p layed an i m p o r t a n t part . 

D e v e l o p m e n t of l l ie Central E u r o p e a n geological s t r u c t u r e c o n t i n u e d also a f t e r w a r d s 

w i t h f o r m a t i o n of deep grahens in l l ie region of the M e d i t e r r a n e a n ani l Black Sea m 

i h r Pl iocene and Q u a t e r n a r y . Var ious assumpt ions of this process were expressed. 

e x p l a i n i n g il as c o n t e m p o r a n e o u s geosynel ina l area or grahens f o r m a t i o n ol w h i c h 

was evoked by other processes. R e c e n t l y M i i r n l o v has dealt w i t h this q u e s t i o n . 

(Irnrralizatioiis resulting from the structure of the crystalline nj the \\ est ( arpalliians 
mul adjacent areas 

lie l o r e g o m t c h a p t e r has s h o w n thai orogenes in centra l E u r o p e ill e ol l inear 
character w i t h i r r e g u l a r m o r p h o l o g y c o n t a i n i n g isometr ic (block) and l inear elements 
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(proper orogenes): lbe course of linear elemenls adapted hi closed blocks so lhal 
a lypical elemenl are ares of various curvature and direction of s y m m e t r y axis. Il 
may I'e even inferred that also the oldest orosené had already these irregularities 
although being of east-western, equatorial or Tethys direction. 

Another characteristic of these Parate lhys geosynclines and orogenes is their course 
parallel to the directions of preexisting orogenes and symmetr ic pattern, of course, with 
local preformation. 

1 he third sign is the evolution of the geological s t r u c t u r e showing an equal character 
nl the pro-Cambrian slaur essentially in its whole extension, as we may observe, typical 
wilh a strong and wide-spread, prevailingly acid syngenetic volcanism in the older 
phase. In the later stage of the pre-Camhrian. on the contrary, basic volcanism is 
characteristic. '1 his acid volcanism indicate-' that the existence of sial crust may bo 
rather supposed in [he whole area in essential. 

In the whole area of central Europe we find more distinct discordancies only in 
younger stages of development (in older stages known only locally) and therefore also 
111 die lasl lime many authors arrive the conclusion lhal a cycle terminated by the 
l lorcynian folding (Mesoeurope) is concerned there. On the oilier hand we see in the 
Carpathian region and more southerly continuation of the development also in younger 
stages until the present lime and so the conclusion can be deduced lhal in ibis region 
regeneration ul development has always been taking place. This is in contrast In condi­
tions known from the platforms. According to the results of several authors similai 
conditions may be also found in farther course of those equatorial orogenes. 

Continued regeneration In the equatorial belt indicates a permanent phenomenon 
resulting from the same reason to be concerned. Willi each orogeny evidently move­
ment of platforms Inward the equator, their under lhrus l ing below the orogenes folded 
out Irom goosynolinal areas look place: llic central massives. as usuallv. displayed 
not the same tendency but., on the contrary, folding was sometimes of a vcrgeney 
oulward from the massives. However, this is not a rule, as depending on the age of the 
orogene central massives were of various character, their sizes were different and the 
geosynclinal zones between them were folded out in dependence on their relative size 
" ľ relation to the platform. A force continuously acting on the platforms could have 
been the centrifugal force, tangential phase of which is greatest In regions more remote 
Irom the equator and. on the contrary, in the equatorial bell the vertical component 
predominates. The pr imary cause is thus the rotation of earth, action of which is stable 
iu relation to the sial. The posl-orogenic slage. on the other hand, is more influenced 
by isostatic readjustment of individual sialic blocks. 

In geosynclines and orogenes of Telhys orientation under lhrus l ing and/or thrusting 
ol the sial appears to have taken place. W h e t h e r this under lhrus l ing or thrusting 
corresponds to the ideas of plate tectonics requires mure consideration because the 
existence ol oceanic crust in this region of greater dimensions has evidently not been 
proved so far although there is enough evidence of areas with extensive ullrabasic and 
basic bodies mainly in younger orogenes: lbe origin of these bodies from the manile 
is not doubtful. In older orogenes are also known areas with enormous representation 
ol basic volcanism. which could be put into connection with dismantl ing of oceanic 
crust. A massing of volcnnies in narrow elongated z >s. on the other hand, may rather 
testify In lissures of the sial of smaller dimensions when compared with extensive 
oceans and their oceanic crust. 

Geosynclines of Telhys orientation show essentially different conditions of forma­
tion than marginal geosynclines at the boundary between continents and oceans. 
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When lbe |iľoľľssi's of folding mil of geosynelinal /.ones between I he central massil 
and external /.ones for inslanee. in llic region of the Wesl Carpathians) arc observed 
more lliorougldy a Lendeney lo formation of arc with zonal structure may lie seen. 
In the zone nearesl lo the central massif overthrusl ing of the folded zone on the 
foreland is visible, which retains ils s tructure and shows deformation of rocks concor­
d a t with llie ihrnsting plane, mainly near the overlhrusl unit. Present are also 
numerous sleeper dislocation lines (Kohút zone). More externally is llie zone ol intense 
shortening and causal swallowing of the. sial. Dynamic melamorphism penetrates the 
whole area anil dislocation lines arc evidently more numerous (Kraklova zone). I he 
neighbouring more external zone is characterized by blocks structure and numerous 
more or less vertical faults and v subordinate zones wilh dynamic metamorphism 
(Talrides). Taking into nccounl the Klippen Pell Mesozoic. we see an extremely 
developed block character. The exotic ridge and more northern zones, on the contrary, 
were evidently nnder lhnis l and consequently probably block structure has mil formed. 

Considering the orogenes. iheir a symmetry and general vergoncy wilh llie polarity ol 
individual stages of folding are emphasized. Regarding Írom this view usually registra­
tion of s y m m e t r y elements is losing and llie features of vorgency and polarity arc 
overestimated, ['roper sedimentation In the basin bears elements ol s y m m e t r y and 
the vorgency may he changed in dependence on llie existence and character ol llie 
central innssives on the olher hand. In general il may he said thai also opposite 
directions of vergency are possible, depending on llie shape ol the arcs and mutual 
relations of the central innssives and platform. Yorgcncy and polarity depend on these 
causes. On llie olher hand, in one arc a vergency conformable lo the radius axes in 
direction from llie centre Inward the are usually predominates. 

As il is apparonl Irmu the above mentioned, also in llie region ol renlral h.urope. 
i. e. between two platforms, the existence of a sialic crusl as early as prim1 to the 
Middle pro-Cambrian may he supposed: the distinct block structure represented by 
numerous central innssives. modified into more or less elongated lenticular forms 
during llie orogenelie processes, permits lo infer llie existence ol agglomeration ol 
pr imary sialic blocks joined by geosynelinal zones. Such a structure ol the south­
western platform margin was observed and characterized by k. Z n o s k o — S. K n-
b i c k i — ľ>. R y k a (1972) in northeastern Poland. A similar picture can be also 
accepted for the remaining pari of llie pre-Middle-Cnmbrian sial fpre-Carelian) of 
central pAirope. 

The idea raises lhal in the first period of sial formation when equal conditions ol 
pr imary differentiation had existed on llie whole earth surface ' regarding lo the fact 
lhal in lbe equatorial bell niighl havo been preconditions for more inlense differentia­
tion processes) the proloorusl had formed on llie whole earth surface and with regard 
lo | be inhomogenei ly. lo more stormy geological processes, this protocrust broke up. 
lbe individual blocks and their agglomerations were concentrated into a protoconlinent 
and prolooeeans formed. This process could obviously have been ol very long duration 
and as a result the Pangea (according lo II. S t i 1 1 e) of ellipsoidal shape, with 
symmetr ic distribution around the equator, could have formed. Only after formation 
of this complex (agglomeration) of heterogeneous blocks and joining folded geosynelinal 
zones, due lo rotation of earth the centrifugal forces manifested probably more 111-
lensivcly. bas ing induced formation of equatorial geosynclines and subsequently also 
of orogenes of equal orientation. Thus this process represents continuation of concentra-
li ľ the sial In a smaller area distributed along the equator. In the (quasi)equatorial 
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bol l the thickest plates of sial s h o u l d he e x p e c t e d , apart f r o m the s u b c r u s l a l erosion 

il l ' the sial. 

I he m a r g i n a l geosyncl ines. on the c o n t r a r y , were i n f l u e n c e d l>y intensive sedin ien la-

l i o n on the m a r g i n s of extens ive c o n t i n e n t s , b y isoslal ic forces and m o v e m e n t e n f o r c e d 

on the c o n t i n e n t and the o r i g i n a l cause of p h e n o m e n a , r o t a t i o n of e a r t h . 

I'he 1'ethys geosyncl ines and orogencs are p r o p e r l y said i n t r a c o n t i n e n l a l . Beside 

e(|uatorial geosyncl inns also such of m e r i d i o n a l or o i l i e r o r i e n t a t i o n m a y he observed. 

however, the latter are of not such a grcal extension and i m p o r t a n c e . 

Some l i m e ago S. I! u h n o ľ ľ d e r i v e d the r e g u l a r i t y of a l t e r a t i o n of e q u a t o r i a l 

and m e r i d i o n a l orogencs. Il m a y be observed that some m e r i d i o n a l zones consisted of 

more stages than o i l i e r ones. On the o i l i e r h a n d il m a y he m e n t i o n e d that beside l inear 

orogencs also other areas w i t h mosaic s t r u c t u r e exist as staled by A. V*. P p j v c 

el a l . for the region of centra l S iber ia. 

A quest ion v e r y often discussed is that of s i a l i z a l i n n or s in ia l i za l ion of the earth 

crust. .Already wil.li regard to the before m e n t i o n e d 1 am i n c l i n e d to i h c v i e w that lbe 

process ol d i f f e r e n t i a t i o n in the m a n i l e and earth erusl is a d u r a b l e process 

leading to f o r m a t i o n oľ t l ie sial f o r m e r l y and al present. I b i s results also f r o m the 

c i r c u m s t a n c e , as m a n y a u t h o r s assume, l h a l also m a g m a l i s m a c t u a l l y represents d i f f e ­

r e n t i a t i o n of the m a n i l e ď we accept selective r c m e l t i n g of the o r i g i n a l substance. 

O e e a n i z a t i o n ol ihc sial in the geosyncl ines appears to be l o c a l l y a c o n t r a d i c t o r y 

process. 

In this c o n n e c t i o n very i n t e r e s t i n g arc relat ions of v o l c a n i s m and p l u l o n i s m to [l it: 

geological s t r u c t u r e of ihc c o r r e s p o n d i n g area and lo c o n t e m p o r a n e o u s tectonic pro­

cesses. .Nowadays the o p i n i o n is b e i n g accepted that m a n y u l l r a h a s i c and basic bodies 

m a y he c o m p a r e d w i t h ihc m a n t l e substance. As a l r e a d y has been m e n t i o n e d in 

orogencs these bodies arc c o n c e n t r a t e d in narrow- zones and m a i n l y in zones, w h e r e 

!hc centra l massives are observed to die out . On ihc o i l i e r b a u d m a n i f e s t a t i o n s of 

v o l c a n i s m arc not iced in w i d e areas, w h e r e e v i d e n t l y the sial ic erusl was present in 

ihc basement of g c o s y n c h n a l sediments. Since long ago m a n y regular i t ies in d i s t r i b u ­

t ion ol g c o s y n c h n a l vo lcanics. s y n o r o g e n i c p h i l o n i t e s . la le-orogenie p l u l o n i l e s and v o l -

canics have been k n o w n . Il seems l h a l il w i l l be d i f f i c u l t lo e x p l a i n t h o r o u g h l y the 

l u l l v a r i e t y ol v o l c a n i s m character b y lbe analysis of c o n d i t i o n s because o b v i o u s l y 

several factors cooperate here, the i n t e n s i t y and m u t u a l re lat ion of w h i c h as wel l as the 

local s t r u c t u r e ol the m a n i l e and erusl i n f l u e n c e m u t u a l l y and il is b e y o n d h u m a n 

possibi l i t ies to j u d g e ihc detai ls of these c o n d i t i o n s . I lie general Features of v o l c a n i s m . 

on the c o n t r a r y , can be rather establ ished. I bel ieve that beside the s t r u c t u r e of m a n i l e 

and earth erusl also the a m p l i t u d e and i n t e n s i t y of ver t ica l crns la l m o v e m e n t s and the 

character of c o n t e m p o r a n e o u s tangent ia l forces have an in f luence. 

( (inclusion 

As has a l r e a d y been m e n t i o n e d in the i n t r o d u c t i o n of Ihc ar t ic le , i 

also h y p o t h e t i c v iews and ideas arc g iven here. T h e o b j e c t i v e of the 

ol fact, was the e n d e a v o u r to point out sonic discussible p r o b l e m s 

s t r u c t u r e of the West C a r p a t h i a n c r y s t a l l i n e because f r o m the mode 

in isolated c r y s t a l l i n e cores w i t h o u t d i r e c t l y observable l i n k i n g lo 

adjacent areas var ious concept ions can be wel l u n d e r s t o o d . In l l ie 

geological m a p p i n g of key areas (Veporides) il is r a t i o n a l lo renew 

theme. 

n a n y p o l e m i c and 

w o r k , as a m a i l e r 

ol the geological 

ol lis occurrence 

ihc c r y s t a l l i n e ol 

l i m e of in tens ive 

discussion on ibis 

http://wil.li
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Closing I should very like lo express my deep thanks to llie authors ol all works 
and maps, which I made use o[ when writing lliis article: il is no I possible to give 
their lull lisl for their grcal extent. They were for me a source of knowledge ol this 
complicated problem. Especially I should like to express my thanks lo those who gave 
me kindly the opportuni ty to gel familiar with the geological structure ol various areas. 
to Academician A ľ a n a s j e v for gelling acquainted with the geological structure 
of the northern Caucasus, lo Academician S c m e n e n k o and his co-workers lor 
introduction into lbe problems of the Vendian. the I krainian shield and Kacliov Mas­
sif, to professor S u r k i n for introduction into llie problems ol the Belomorides. Dr. 
S a v u and co-workers for llie possiblily of undertaking a very instructive excursion 
to the Carpathians of I'niimaiiia. Professor K a r a in a I a and others from llie federal 
I'epiihlic of Yugoslavia lor severní well-chosen excursion in llie Carpathians and Dina-
rides of Yugoslavia. A great source of information were for me also llie synthetic. 
works of Academician A n d r u s o v and Academician Z o u b e k . Particularly I am 

indebted to professor .1. K a m e n i c k ý, who s • time ago introduced me into 
llie mapping of crystalline areas and to Academician C a m h e I for directing and 
support during research works and critical remarks. 

Translated hy .1. "PEVNÝ. 
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