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J Á N VEIZER* 

CONTRIBUTION TO TECTOGENESIS AND OROGENESIS OF THE 
SLOVAK PART OF THE HIGH TATRA MANTLE SERIES 

(Figs. 1-9) 

A b s t r a c t : Accord ing to 1 lie o p i n i o n of the a u t h o r tectonic s t r u c t u r e s of 
tlie M a n t l e Scries of the High T a t r a are c o n d i t i o n e d by tangent ia l pressures as 
c o n s e q u e n c e of c o m p r e s s i o n of the gcosynel ina l zone of the West C a r p a t h i a n s . 
The inf luence of g r a v i t a t i o n a l s l id ing on format ion of tectonic s t r u c t u r e is of 
a second-order c h a r a c t e r o n l y . 

In the s t u d i e d region we m a y d i s t ingu i sh two types of tectonic s t r u c t u r e s : 
1. Lower tectonic s t r u c t u r e s , formed m a i n l y by c a r b o n a t e m e m b e r s of Me-

sozoic succession, c h a r a c t e r i z e d by the so called superf icial tectonic s t y l e ; 
2. H i g h e r tectonic s t r u c t u r e s , at which with c u l m i n a t i o n of c o m p r e s s i o n also 

were t h r u s t the u n d e r l y i n g c r y s t a l l i n e and dctr i t ic basal Mesozoic m e m b e r s 
u p o n the a b o v e m e n t i o n e d s t r u c t u r e s with the superf icial tectonic s lvle. This 
is the d e v e l o p m e n t of the so called induced tectonic s lvle. 

ľhe tectonic s tyle of the m e n t i o n e d region is identical wi th the tectonic s ivie 
ol miogeosync l ina l r idges in the sense o f . I . A u b o i n ' s classif ication (I9GÓ). 

P e 3 K > M e : Ido MHenmo aBiopa TeKTOHimecKHe CTpyKTypbi ceptiŕi njiania Bbi-
COKHX TaTp o6ycjiOBjieHbi TaHremiHajibHbiMH naBJíeHHflMH KaK pe3yjibTaT KOMnpec-
CHH reocHHKJiHHajibHoíi 30HM 3anaaHHx KapnaT. BjiHHHHe rpaBHTaiiHOHHOro 
caBH»eHna Ha o6pa30Banne ieKTOnniecKEx crpyKTyp HMeeT BTopocTeneHHbiíí xa-
paKTep. 

B nccjieÄOBaHHOM paŕíone M O S H O BHnejíHTb aBa Tuna TeKTOHimecKHx crpyícryp: 
1. Hn>KHbie TeKTOHHiiecKne CTpyKTypbi o6pa3yeMbie rjiaBHbiM o6pa30M Kapóor-iar-

HJiMH qjieHaMH Me303oňcKnx cjioeB, KOTopbie oTjin<iaioTca TaK Ha3biBaeMHM no-
BepXHOCTHblM CTHJieM TCKTOHHKH. 

2. Bbicuine TeKTOHHqecKHe CTpyKTypbi y KOTopbix ojuroBpeMeHHo c KyjibMHHau;Heři 
KOMnpeccHH npancxOÄHT nepeflBH>KeHHe jie>Kainero B ocHOBaHHH :<pyCTiJiJiHHHKyMJ 
H aeTpHTH'iecKHx ocHOBHbix tuienoB Me303oa B HanpaBjíennH K npe>Kae ynOMHHy-
TMM CTpyKTypaM C nOBepXHOCTHLIM CTHJieM TeKTOHHKH. TeKTOHVmecKHH CTHJIb npji-
BOHHMOH 3iiecb oÔJiacTH corjiacyeTCH c TeKTOHHqecKHM CTHJISM MnoreocHHKJiHHajii-
nbix BajiOB B CMbicjie KJiaccH(|)HKanHH l í . AyôoyHHa (1965) . 

I . Y ľ K O l M ' C T I O X 

T h o r e g i o n ol t h e N i g h T a l r a s lias b e e n n subject, of i n t e n s i v e s t u d y s i n c e t h e 
b e g i n n i n g of g e o l o g i c a l i n v e s t i g a t i o n of [lie W e s t C a r p a t h i a n s . T h i s r e g i o n bus s e r v e d 
s i n c e t h o b e g i n n i n g l o r d e t a i l e d t r e a t i n g of s t ra fig r a p h y a n d g e o l o g y as e x a m i n i n g a r e a 
for i u l e r p r e l a l i o n of v a r i o u s t h e o r i e s on t h e C a r p a t h i a n s . T h e first s i g n i f i c a n t t e c t o n i c 
s y n t h e s i s w a s present led b y V. ľ h I i g ( 1 8 9 7 . 1000) . His m a p a n d p r o f i l e s s e r v e d to M . 
'•n g e o n i l!M),'>. lo p r o p o s e t h e e x i s t e n c e of n a p p e s in t h e C a r p a t h i a n s . In l a t e r p e r i o d 
m a t t e m p t w a s m a d e lo i n t e r p r e t e l e e t o n i e s of ib i s r e g i o n in lbe s e n s e of t h e t h e o r y of 
i r a v i l a l i o n a l s l i d i n g MS. I I n I i e k i li)");"). /.. K o I a ň s k i 1001) w h i c h p r o v o k e d 
• I r o n g criitism on t h e s i d e of S l o v a k g e o l o g i s t s . e s p e c i a l l y I) . A n d r u s o v (l!);")0) 
mil A. C o ľ e k. .1. V e i z e r (I9(>.">). 

'IÍ.XDľ. .1. V e i z e ľ. C. S c . Ceological Ins l i lu te of lbe Slovak A c a d e m v oľ Sciences, 
Brat i s lava . Šte fánikova ul. '\ I. 
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A. M i c h a I í U '.|Í).V>. IÍI.Mi supposed non-autochthonous character of almost I líc 
whole Mantle Series. Tlie majority of other authors, however, held the opinion lhal ihe 
Mantle Series of the High Tatra is In lis essential pari an nuloehthonous unit resting 
upon I lie eryslalline of ihe High Talra eore. In spile id lhal the (pieslion id au-
loeh'lhonous character of the core units as a whole remains an open one. 

Il is nul the aim of lliis pa])er to deal with detailed survey of opinions id many older 
authors . I ho most important opinions are mentioned in description ol ihe individual 
areas and treated in delail in the work by /.. K n l a u s k i IÍHil:. Stratigraphy and 
geology of ihe Manile Series is treated in delail by Z. K n I a ň s k i (l!)(il) and .1. 
V e i z e r l!)68). 

In spile of intensive geological study of the mentioned region many problems remain 
slill unsolved or only partly solved. One of the most important problems is In s o k e the 
character of Alpine tectonics in the eryslalline eore of the massif of ihe lligh Talra and 
lis reflection in formation of Alpine structures in ihe sedimentary envelope and com­
plete solution of problems ol line tectonic analysis. 

This paper tries to summarize the results reached in ihe study id the Manile Series ol 
Ihe High Talra (fig. I) until ihe end id lbe IÍKÍ7 sear. 

a - Salatin Elevation 

b _ Goričková Depresion 
c- Koszista Elevation 
d - Javorinská Široká 

Depresion 
e- Jahňačí Elevation 

l E J J 2EZ] 2W2 4fZJ 5 -*- 6 \ 

Fig. I. C.encral Tectonic Map of the High Talra topographic I'l.-m — Geological Map of Cze­
choslovakia 1 : '201) l"Mli. Explanations: I — Crystalline core of the High Talra massif. 2 -
Manile Scries. 3 — Thrust Suhlalric units, 'i — Central Paleogene, ."> — Faults, (i — State 

frontier. 7 — Orographic demarcation of ihe High Tatra. 

A. TECTOC.LA'ESIS A M ) O R O f . Ľ X E S I S - D E S C R I P T I Y E PART 

/. The Area oj Sokol and Muicli 

In ihe mentioned area tin- group of slices of Malniian — Xeoconiian —I rgoniau or 
also Albian (—Lower Turonian) occurs in normal slraligraphic position. They are 
direcllv underlain by the crystalline, on which they were thrust together with the 
overlying Mesozoic of the Subtalr ie nappes. 

T h e complex of the Albian-Cenomaninn (—Lower Turonian in the area ol Sokol has 
been known since the time of V. I ' h l i g (1900). who supposed il to be found in the 
rock under ly ing the l imestone complex of ihe M a l m i a n — I ' r g o n i a n . Since lhal period the 
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sequence ol strata in the menlioncrl area has boon considered as reversed fi-F. also A. 
C, o r e k 1953. F. Ií a !> o w s k i I925 : I). A n d r u s o v 1959a, b). 

ľhe sequence of the Albian—Conomanian f—Lower Turonian) found in tlie complex 
iiii<lľľlyiiifí the M a l m i a n — U rgonian of the complex of Sokol and Mních is also overlying 
the Malmian — I rgonian of the complex of the Bobrovec r|iinrry (fig. 2). Both complexes 
ol Malmian—1 rgonian show normal slraligraphic sequences, confirmed by mikrol'acial 
study. I'he Albian — (ieiiomaiuan (—Lower Turonian) . which on the basis of the above 

j'Mbl < ! H 5 EÍH sCZ] 
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T< Mil') of llie Western Pari of the Mantle Scries he 11 igh ľalra. Fxplana-
lions: I — Crystalline core of the Iliiih 'ľalra massif, 2 — Southern locLonie slice of the 
cryslalline, .'ia — Northern leclonic slice — crystalline. .'Ih — Northern tectonic slice — 
Lower I'riassic. 1 — Manile Series in autochthonous position, 5a — Tectonic slice of llie 
Bobrovec fault. 5h — Tectonic slice-- of Sokol-M n ich. llie Hnňová Brook anil Salalin. (i — 
Tectonic slice of Militilčí. 7 • Thrust Siihlalric unils or central Pnleogono), S — Faults. !) — 

Thrust lines. II) — Boundaries of tectonic unils. II — Stale frontier. 12 — Profile lines. 
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interpretation should underlie hnili Malmian-I rgonian complexes, was nul encountered 
in boreholes below the lower Bobrover Quarry rumple \ . K r á l 19(51). 

For these roasons it seťins probable thai there are two leelonie sliees in normal strali-
graphic sequences llinist on one another. 

2. The Area oj the Hunovu Brook 

This area was treated first by A. <'. o r e k 1950 and /.. š I o v č c k 19(51 . lis 
inlerprelation was similar as that of (lie above mentioned area. 

There1 is again a tectonic slice formed by the Malmian — Xeoconiian ,—1 rgoninn and 
Albian— Cenomanian ! — Lower Turonian) . The boundary between these complexes is ol 
tectonic character along a fault line dipping 'i5° \YS\Y ef. also '/.. š l e v č e k 19(51 . 
Along this fault line the Albian—Cenomanian Í —Lower Turonian complcN is thrust at 
a short distance over the Malmian — Xeoconiian —1 rgonian as il is to been seen in 
I'iirs. 2 and 5. Also in this case there is probably a normal and not reversed sequence. 

•>. Solatia Tectonic Slice 

It. is a tectonic slice (ď the Malmian. of a character similar to thai in the above 
described areas, already known to YY. K u z n i a r 'in B. S w i d e r s k i 1922). A. 
C, o r e k (1953i a Š. K a h a n l 1961 I — ľig. 2 and 5. 

The tectonic style of these areas max' be generally characterized as leelonie slices with 
normal straligraphic sequence thrust on the crystalline together with the overlying 
Subtalr ic nappes (Kr ížna—nappe) . 

The Jalovec Valley is probably founded on a zone predisposed teclonically (fault 
of nearlv X —S direction (similar opinion is also held by Š. K a l i a n — personal com­
municat ion . a consequence of what is also various alt i tude of the base id the Mcsozoic 
mi the Salalin 1850 ml and in the group of Mních (1500 m' . 

1. Area <>[ Osobitá ami tlie Bobrovcc \ alley 

This area has been subject of study by several authors. V. Ľ h I i g (1897J and S. 
K i-e u I z (1913) accepted in essentials the opinion of the nionoclinal structure ol the 
Mantle Scries. I\ I! a b o w s k i (19,'iOl supposed the complex overlying the lini-
burgiles to be a pari of the llirusl units. Alter the works by ľ). A n d r u s o v (1931 
and 19321 have been published however, ľ. I! a b o w s k i (1933 came back to 
original inlerprelation. already presenled by V. T h I i g 189/ . A. M i c h a I i k 

1955' expressed the opinion that in lbe area of the valley of Látaná dolina Lower 
Triassic quartziles are plunging below- the crystalline (correct observation! and concluded 
thrusling of the whole Manile Scries of this area on a lower unit. /.. K o I a ň s k i 

I (Kil came back to nionoclinal autochthonous interpretation of the Mcsozoic ol the 
Manile Scries. 

In ibis area strata show prevailingly northerly nionoclinal dipping X\\ — XKl. Ice-
Ionic complications are in the area southerly id the Bobrovcc \ alley and Osobitá, where 
the crystalline together with Lower Triassic complexes is forming several wedges fig. 2 
and til. Along the lino a —á lbe crystalline is probably llirusl on Lower ľriassir 
qunrtziles and quarlz.ilir sandstones to the norlh at a shorlh distance, as plunging ol 
quarlzilos In the south below the crystalline would indicate Tig. (i . Lor similar reason 
further thrusling of the crvslalline along the line b-b' and also backward thrusling of 

file:///YS/Y
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lliľ cryslalline on ipiailziles. quarlzilic. In ill p case of the line e — c" we have essentially 
ii line along which. A. M i c li a I i k (1955) supposed thrusting of larger pari of ihe 
Manile Series on lower leclonie 11 tn 1. Tectonic eoinpliealions of ihis area have been 
so far interpreted as a sleed infolded synelines (I). A 11 (1 r u s o v 1959b. /.. K o l a ň-
s k i 1961). however, on the basis of a very nndelailed geological map. More comp-
licnled character of the leclonie s lruclnre llian lhal preseniled here cannot be excluded 
and moro marked progress can he reached wiilli delailod mapping' and application 
ol oilier geological investigation methods only. The mentioned leclonie complications 
can reflect deep-sealed -leclonie slyle and represent wcsilern conliiuuvlion of the line 
of Javor inská Š i r o k á — S t o l y — K o m i n y Tylkowc (A. G o r o k . J. \' e i z. e r 1965). 

.Northeasterly of lbe Osobitá (Mihulííie) a tectonic slice of ilhc I . lassie—Doggerian— 
Malmian with reversed se(|uenco of strain occurs in ihe rocks underlying the Sublalr ic 
nappes. already known In I). A n d r u s o v ! 1959b) — cf. figures 2 and (i. 

The slices of the ..I Tgotiinn"' .\\Y of ihe ( Isobilá. mapped by A. M e d v e c k ý (1962) 
in rocks overlying ihe Albian — Cenomanian i —Lower Turuniniii of llie Manile Series 
and underlying dolomites of Ihe (Toč nappe are probably equivalent to ihe licifling 
l.inicsloue and form a pari of s lral igiaphic sequence of the Choc nappe. They are 
light-coloured, slightly marly limeslones with marly nodules while ihe L'rgonian of 
lbe Manile Series is prescenl in ihe form of line-grained, frequently crinoidal 
limeslones with proper chcrls in Ihis area. The dolomil.es of lbe (Toč nappe in the area 
of Osobitá would then correspond In ihe ..Choc" Dolomiles only. 

1 J) 

íi IWMaJjvJik. U 

[ I I 3 ™ ^ [ i n m ^ E Z l E ř ] L i ř 3 E E 3 E 3 E 3 E » ] 
1 2 3 4 5 6 7 8 9 10 11 12 

Lig. '•'<• Tecluiiic M a p of Ihe Central Pari of ihe M a n t l e Scries of llic High 'I 'alra. Kxplnna-
l ious : I — Crys ta l l ine core of the High T a l r a massif. '1 — M a n i l e Series in a u t o c h t h o n o u s 
posi l ion. .'! — ( Iverluri icd liinh of the fold of Sloly, '\ — Xdziary u n i l . on — Tectonic slice 
ol . lavor — crys ta l l ine . 5b — lec lonie slice of J a v o r — Lower Triass ic. Ii -- O v s l a l l i n e ol 
( l iewonl un i l . 7 — Knolls. 8 — T h r u s t l ines. I) -- M y l o u i l e /ones . II) — B o u n d a r i e s of tec-

Ionic n a i l s . II — Slate frontier . 12 — Lines of leclonie profiles. 

http://dolomil.es
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.). Area o} Červené vrchy and Tichá dolina Valley 

This area was studied ľirsl moro in detail by V. Ľ li I i g (1897 and 1900). who also 
compiled ihc ľirsl geological map of it. On the basis of this map and profiles M. C u-
g e. o n (1903) eiimpiled profiles, in which lie applied knowledge of the theorv of 
nappes, first time in the West Carpathians. In the next period they were the works by 
M. L i m a n o w s k i f 1911) and mainly by F. R a b o w s k i (1925. 1938. 1959). in 
which opinions of the tectonic structure of this area were developed. Tectonic structures 
ol this part were explained as recumbent folds (the fold of the Červené vrchy and 
Gicwont). Aiming later works it is that by A. M i c h a l i k (1955). in which this 
author supposed two tectonic structures of the Mantle Series in the area of the saddle of 
Cahové sedlo. A. d o r e k (1958) interpreted the tectonic structure in the sense of F. 
R a b o w s k i. New information, partly leading to modification of the opinions of the 
leclon e structure of ibis area, was mainly provided from the works by /.. K o t a ň s k i 
'19(11. 1963). discussed nearer in the next part. Substantiation of this division see e.g. 
in Z. K o l a ô s k i (1961. 1963). 

On the Slovak territory only apical parts of the tectonic structures are found, with 

in. g- S E 

Fig. Ô. Tectonic Profiles through the Western Part of the Mantle Series of the High Tatra, 
explanations (for figs. 5—9): 1 — Quarternary, 2 — Quartornary — Rock Block Fields, d — 
Paleogeno, l\ — Subtatric nappes, á — Albian-Lowcr Turonian, (i — Barremian-Aptian (=1T-
gonian), 7 — (Neoroniian)— Barrcmian—Aptian, 8 — Limburgiles, I) — Malm—Neocomian or 
Malmian in the Osobitá and Bohrovceká Valley Regions, 10 — Basal Malmian'.', II — Bntho-
iiiiin, 12 — Bajocian. Ľ3 — Classic, I \ — l'])per li liaelian — I Icllaiingian, I ô — Khaetian (To­
manová Beds . Id — Lower Anisian or Carnian—Norian in the Javorinská Široká Region, 17 
— r.arnian-Xnrinn, IS — Ladinian, Id — Anisian. 20 — ...Mvnphoľia" Beds and Lower Anisian 
in tlie Javorinská Široká Region, 21 — „Myophoria" Beds. 22 — Cavernous „Dolomites", 
2-'! — Wcrfcnian ..Shales". 2/i — Lower Triassic „Quartzitcs", 25 — Permian, 2d — Allorh-

thonoLis Crystalline, 27 — Autochthonous Crystalline. 28 — Faults. 



main developments northerly oľ tlie boundary ridge in [lie Polish pari ol the Inlra. 
The following leelonie slruetures units may he generally distinguished there — figs. 
3. 7 and S. 

a Auloehlhonous series with prevailingly monoclinal dip to the north. Southerly ol 
the mount oľ Kasprový vrch and the saddle oľ Ľaliové sedlo this senes is reľolded 
together with the Meso/oie of the Červené vrchy—Zdziary unit ľ. K e i e h \v a I d e r 
1964). 

h Westerly in [he group of Červené vrchy autochthonous Mesozoics is upright and 
forms a folded structure, considered as synclinal closure of the fold ol Červené, vrchy 
in its original conception hy older authors (I-'. R a b o w s k i 195!). A. C o r e k I9.>8. 
I). A n d r u s 0 v L959b and others 1 . In more recent literature this tectonic structure 
is termed as the fold of Stoly (Z. K o t a ň s k i 1961. 1963, .1. V e i z c ľ 1964. A. 
C o r e k . .1. V e i z c r I965>. 

c) In the central part a slice of the crystalline and the Lower Triassic is found in 
normal slraligraphic position, wedged in between the Mesozoics id the aii 'torhthonous 
series and the crystalline of the Giewonl unit. In older interpretations U was considered 
as the crystalline core id' the fold of Červené vrchy (F. R a b o w s k i 1925. 1959. A. 
C o r e l ; 1958. D. A n (1 r u s O v 1959b and others ' . According to present conception 

ľig. (i. Tectonic Profiles through the NW Part ní the Mantle Series nľ (lie High Tatra. Expla­
nations — see fig. .i. 
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il forms an independent tectonic structure termed as tlie slice of Javor (J. \ e i z e r 

<1) Slices of tin? .Middle Triassie and sporadically of the Urgonian in normal slrali-

X 
NNW 

|J4i?—" 
tfla QÍUOIKU 

SSE 

NNW , **>•" IX 

Tci ' lonic Profiles l l i n m u h llie Arc; 
.file X |lie- SSK pari is intei'|)ľetC(l 

(ieľvené v iv l i y . I'. x [ 11: i r i n l i 11 n s 
online;' hi P. l i c i (• li \v a I (1 

as I'ifi'. 
MUM) 



MIS 

l í i a p l n e sequence wci l i íct l m between llit" nn lne l i l hnuous Moso/oie ani l the c' l 'yslal l inr 

of the ( l i e w o n l unit on the n o r t h e r n slope of the T i e l i á d o l i n a \ a l ley. T h e y were con­

sidered as the m i d d l e dragged out l n u l i ol the ol (.ervené v i v l i y ľ. I! a li o \v s k i 

I. c . A. ( I o ľ e k I. c . I). A n d r n s o v I. e. etc. I . In present i n t e r p r e t a t i o n they are 

termed as the Mesn/oic of the /.dzinrv unit '/.. K o I a ň s k i I I K i l . l!Mi,'i . 

e C r y s t a l l i n e ol t l ie Ci iewonl un i t . I Ins c r y s t a l l i n e forms t l ie ridfí'o on tl ie ľ o l i s h 

XIII 

SSE 

XI 

N N U SSE 

1900 

• .- - : 

1600 

1500 

1400 

Terlranr Profiles l l i ro l l l l l l tlie Are.i i;l I irha dohna \ a i l e \ . hx planal inns: as fliz. 
K part oľ profiles X I i inil X I I and the whole profi le X I I I arc interpreted aeeordiii: 

to P. Pi e i e h xv a I íl e ľ l l l l i ' i . 
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b o u n d a r y and llio slice in tlie group ol \ el ká Kopa. where il is thrust on the Lower 
Triassic (Z. K o 1 a ň s k i L96I. ľ'. 11 e i c h \\ a 1 il e r 1961). 

Since tills is a classical area, terms ol which are used very frequently, certain clnrili-
catiou and parallelization ol older and newer terms is necessary. 

In the new conception these tectonic structures may be distinguished according to 
their superposit ion: 

a) Autochthonous series 
I)) Zdziary unil ( = anticlinal part ol the I old ol Červené vrchy). 
c) Fold of Sluly ( = synclinal pari of the fold of Červenú vrchy). 
d) Tectonic slice of J a v o r ( = crystalline core and quarlziles ol the Lower IViassic 

ranged to the upper limb ol the anticlinal pari ol the (old ol Červené vrchy). 
ľ) Crystalline unit of the d iewonl ( = core of the fold of Ciewont,). 
Changes in teminology are mainly concerning the previous lold ol Červené vrchy s. 

I. which was considered as the fold with reduced middle limb (mainly by I'. I! a b o w -
s k i 1925. 1959. M. L i m a n o w s k i 1911. A. ('. o r e k 1958, D. A n d r u s o v 
I9;>9b and others). According to the new conception these are independent tectonic 
structures of the type of thrusts ol the Mosozoirs 'together with the underlying crystalline 
on a shorter distance (A. (i o r e k . .1. V e i / . e r 1965), with the Mesozoirs being folded 
into frontal parts ol such structures. 

6. Area oj Javontiská Širokú 

This area was already treated by V. U h I i g (1900). S. S o k o I o w s k i (in .1. \ o-
w a k 1929). F. ľ, a b o w s k i (1939). I). A n d r u s o v (1950) and /.. K o I a ň s k i 
(1901). All up to present authors, with partial exception ol the latter, considered lee-
Ionics of this area as typical example of folded structures. The most complete and 
profound study about the tectonic structure of this area is the work by I). A n d r u s o v 
(1950). The fundamental division presented by I). A n d r u s o v is to a considerable 
degree also kepi in this paper. 

Some facts, however rather suggest thrusts ol small extent (several km) and not to 
folded sU'uctures. To a certain degree there is an analogy to the tectonic structure ol the 
area of the Červené vrchy. Such an interpretation is substantiated by systematic 
..dragging out" ol the overturned limbs ol folds with the exception ol unit 111 !cl. 
following paragraph! , the great portion of the crystalline mainly in the structure of 
higher units and the existence of a large niumber of tectonic slices. 

In this area following tectonic units were distinguished (lig. \ and !),): 
1 nil I (autochthonous) : forms the lowest tectonic structure, composed ol Lower and 

.Middle Tľiassie strata or also Malnuan in normal sequence with monoclinal clqi In the 
north. [ . \ \ \ — X K ) . Below the Zámky lbe Middle Tľiassie strata are upright and lonn 
a small synclinal closure (photograph m I). A n n d r u s o v 1950,1. 

I ml la (subaulochthonous) : the continuation ol the autochthonous unit to the north 
lull 111 ii i s 1 backward on it. Ibis phenomenon in the valley ol Biela voda was already 
observed by I). A ni l r u s o v (1950). This backward thrusting is within the order of 
100 m only. The unil includes more complete slraligraplue sequence, with the Liassic 
and reduced Middle IViassic. This tectonic structure was probably predisposed by 
a zmie of leclomc weakness, which already (luring llie Late IViassic and Liassic 
periods dissected the sedimentary basin and caused the diversification ol the lacial 
development .1. \ e i z e ľ I 908). 

I 'nil II: formed by M iddle Tľiassie—I rgonian complex m normal sequence of strata. 
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I nil I II : formed by Campilian In Ľrgonian complex in reversed sequence. 
I nil l\ : prevailingly formed by Lower Triassic quarlziles with crystalline slice nl the 

base. 
Ľni I V: ditto. 
I nil Vf: forms the most distinct tectonic structure in the mentioned area. It is built 

up ol the crystalline and Lower Triassic quarlziles. 
I nit VII: formed by slices of the crystalline, quarlziles and Wcrfonian Shales or also 

.Middle Triassic limestones. This noil forms lbe highest Leclonic structure in the area 
ol Javor inská Široká, directly underlying teclonically the Krížna nappe. 

I nils I II—IV or II—VJ mostly correspond to the fold of Červené vrchy and unit VII 
to the fold of Giewont according to older conception (cľ. e. g. D. A n d r u s o v 1950). 

In this area certain tectonic complications are evident in linking up and interpreta­
tion of the profiles through Zámky and the peak of Chorvátsky Štít with profiles from 
the Javor inská Široká and Košiar (fig. 9). In the laller case we may consider the Middle 
friassic lo Malmian — ("rgonian above the valley of Javorová dolina also as autoch­
thonous development. In this ease however, difficulties appear In linking up this profile 
with the profiles westerly of the line Javor inská Široká —Košiar (cľ. also Z. K o t a íi-
s k i 1961). kor lhal reason inlerprclalion mentioned in fig. .'! was chosen however, 
this question remains open, and more alleiľlion has lo be paid lo h in future. 

7. Area t>\ '/.tulná Mvdodohká iloliiui Valley as jar ax Síri/,-// 

The leclonic structure of ibis area was partly treated by V. ľ b I i g (1900) and more 
in essentials by S. S o k o l o w s k i (1918). I). A n d r u s o v 1.959a, b) and /.. K o-
f a h s k i (1901). The tectonic structure of lbe saddle of Kopské sedlo was mainly 
discussed in connection with randing of a pari of lbe Worfenian complex lo ovcrlhrust 
Sublalrie units. All the above mentioned authors consider the main pari of the .Manile 
Series of lbe High Ta I m .'is autochthonous. A. M i c b a I i k (1956) held diľfercnl 
" ľ " i . considering lbe Mcd'odol Reds as lecloniles originated as a consequence id 
ihrusling ol ihe Manile Series and llius he considered the Manile Series as non-
autocblhonous unit. This opinion has not been confirmed by later works and ihe reasons 
"I considering ihe Med'odol lieds as ralaclasliles were mostly disproved convincingly 
I'.v k. ľ a s s e n d o r f e r í I 957) and M. T n r n a u - M o r a w s k a (1957). 

I he Mesozoie ol tlie Manile Series is in noelinal position, (lipping In ihe norlh. 
without greater leclonic complications fig. 9). In the western area il is of indistinct 
basin-like structure. In ihe area of ihe saddle of Kopské sedlo |wo small leclonic slices 
with normal s lral igraphir sequence are found in the pari overlying leclonieally ihe au-
loehllionoiis series. The range of ihe lower slice is from basal . .quarlziles" up lo W'or-
lenian Myopboria lieds while ihe higher slice is formed by VVerfonian variegaled 
sihfilcs and cellular dolomites. I| is possible lhal [be higher slice already forms ihe base 
ol lbe I la vran partial nappe. 

A slice ol ihe Worfenian of similar character as the higher slice in lbe saddle Kopské 
sedlo is also found X.XYY od lbe Stezky. In I his ease il is also possible lhal ibis slice 
already belongs lo ihe basal pari of lbe liiijněi partial nappe. 

' " evalualic I ihe tectonics and lis character il is necessary mainly I lice plasli-
eily and rigidity ol ihe individual members of ihe slraligrapbie sequence and In 
evaluate their importance for development of the leclonic style. 

1 I"' M 'osl significant discontinuity plane is lbe boundary between lbe Worfenian 
Shales and carbonate complexes of [he uppermost Campilian and Middle Triassic. 
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Although i! i- .1 verv favourable detachment plane, il was manifested ilislinrlly in the 
units of Zdziary ami Organy tin tin- sense of '/.. K o I a ň s k i I9li l . liXi.'i) and units 11 
and III in the group of Javor inská š iroká only. There is a n m s p i r o u s hit; portion of tlie 
crystalline in the structure of many tectonic units, mainly higher ones, on tlie contrary. 
This leads to the conclusion of the double character of tectonics of thrust unil.s in the 
Mant le Series. 

a In lower tectonic units Organy. Zdziary unit In the area of Červené vrchy and 
null II and III in the area of Javor inská Široká detachment was taking place along 
the detachment plane at the b o u n d a r y Wcrl'enian Shales-Myophoria Beds. 

bi In higher units (Giowonl unit and J a v o r tectonic slice in the area ol (.orvene 
vrchy, units IV. V. VI and VII in the area of Javor inská Široká and also probably tec­
tonic complications Š of the Osobitá and the valley oť Bohrovccká dolina the portion 
of crystalline has been playing a great role. There is. however, an essential difference 
between the Giewont unit with complete Mesozoic sequence and the oilier ones reaching 
up to the Lower od Middle Triassic only. The hitler ones probably represent the ..tegu­
ment"' 11. G i g n o u x 1949 only, which may he a remnant alter thrusting away of 
lower tectonic units, mentioned in case ..a". In case . .h" there is marked influence ol 
basement teelonis as to formation of tecloinc style of Mesozoic sedimentary series. 

Such an interpretation is also evidenced by the lad that the unils ol type ..a" origi­
nally formed more external zones while tectonic units of type ..h" with complete deve­
lopment of the Mesozoics iGiewonl unitl formed more internal /.ones ol' the original area 
of sedimentat ion. 

Conclusions 

The underlying crystalline shows so called ..eompressional basement style" ,1. A u-
b o u i n L965) having manifested in a double way in the overlying sedimentary series 

upper structure at the time ol' compression ol' the area ol the geosynchne: 
a In the initial period the sedimentary envelope of the external zone was defached 

and accumulated in the lore-land in the form of so called superficial „folds". I Ins is so 
railed ..s u p e r ľ i c i a I s I y I e" (J. A u h o u i n I9()."> . There is free tectonic, without 
overloading from above, the ..folds" are understood as platy bodies, folding of which 
was only proceeding in the frontal part ol' this . .plate" in that period. 

h' With higher intensity of compression in the lime of termination of leclonogenic 
processes, thrusts, wedges or also fault-folds units of type . .h" originated or there 
was direct reflection id basement tectonics, i. e. origin oľ i n d u e e d s i v i e (J. 
A u h o u i n 1965). In that period probably fault lines played an important role in 
basement crystalline, as the detachment planes. This type ol' leclonics. mainly m its 
culminating stage, may he termed overloading leclonics. 

lu the lore-land in autochthonous and also thrust units of the Mesozoic ol type ..a" 
,| i ľ ['e r e n 1 i a I d e 1 a c h m e n t planes were forming at the boundary between 
complexes of various plasticity and mutual thrusting of the order of 10 metres and 
also id greater order was proceeding along these planes during this phase. Shilling is 
more distinct m units thrust than in autochthonous ones. Such planes are. for instance, 
the boundary of the I.inssic and Malmian—Urgonian In the valley oľ Tichá dolina 
ľig. S . the Middle Triassic anil Doggcrian—Urgonian in unit U on the Javor inská Ši­

roká fig. ! k the I.inssic and underlying stratigraphic horizon-, in the tectonic slice ol 
Mihulčí or also Swierkuly and other-, lie-ides, the folding, mainly of the frontal 
parts oľ the previously overlhrusl unils. continued. 

A completely independent style i- evident in the plastic Albian — C.enomamnn Lower 
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Turonian) complex, which forms a system of slices thnust repeatedly on each oilier, as 
it is the case in the area of the valley of Tichá doline or is crenulated and Forms cores 
oi synclincs and filling of ..deal'" positions in refolded more rigid members, mainly in 
their frontal part (cf. fig. 9). 

Briefly summariz ing the character of tectonics of the Mantle Series in the High Tatra. 
we m a y designate it as combinat ion of s u p e r f i c i a l and i n d u c e d style, con­
ditioned by congress ional basement style. T h e character of tectonics also confirms 
designation of the area of sedimentation of the Mantle Series as geosynclinal ridge 
of Brianconnais type (cf. J . A n b o u i n 1965). 

B. G E N E T I C I N T E R P R E T A T I O N O F T E C T O N I C S T R U C T U R E S 

The opinions of the origin of the tectonic style of the Mant le Series in the High Tatra 
as also of the most of mounta in ranges of Alpine type are varying between two theories 
of lbe origin of the a b u s e mentioned structures. 

a) Theory of tangential compression initialed already by M. L u g e o n (1903) and 
\ . I h l i g (1907) and corroborated for the West Carpathians mainly bv A. M a t ě j ­
k a , D. A n d r u s o v (1931) and D. A n d r u s o v (1959a. b). 

hl Theory of gravitational sliding, recently held by main ly B. II a I i e k i (1955). 
'/•• K o I a h s k i (1961) and II. C. r a b o w s k a - II a k o n b e r g (1962). 

T h e last-mentioned theory can be relatively unambigously excluded in explanation 
of the origin of essential tectonic structures not only of the West. Carpathians as 
a whole (e. g. I). A n d r u s o v 1959b, M. M i š í k .1966) but for several reasons (A. 
0 o r e k . .1. \ e i z e r 1965) also of the High Tat ra alone. As the most important 
a rgument I consider the that gravitational sliding theory is not solving the problem 
of lower structure reduction but. only supposes its vertical " u n d u l a t i o n " in the form 
of geotnmors and their migration from the interludes towards the externides. Willi 
such an explanation we cannot expect greater role of the lower structure (crystalline) 
in formation of tectonic structures because of lacking detachment planes in this lower 
structure. In the High Tatra however, the contrary m a y be observed. Besides that in 
m a n y mountain ranges of Alpine type with strong reduction of the lower structure, 
existing sedimentary series although reduced would largely exceed the extent of lower 
structure alter unfolding. This does not exclude the possibility of gravitational sliding 
also in the High Tatra region hut gravitational sliding is only considered as secondary 
factor while tangential pressure as pr imary factor. 

I he character ol tectonic style, as mentioned above, unambigously indicates tangential 
forces as the decisive m o m e n t in lis formation. An attempt of explanation of the origin 
01 tectonic structures is presented as follows (mostly according to A. G o r c k, .1. 
V (M z e r 1965): 

As a consequence of strong tangential pressures on the slightly elevated geanticlinal 
/ 0 1 " ' "I 'bo High Tatra, formation of new or re-activation of older tectonic lines of 
longitudinal (K— Wl and transverse !.\ — S) direction was taking place. This way lbe 
ľatride zone was divided into a system of blocks thrust to the north, uplifted and 

shifted against each other, whereby a system of elevations and depressions was formed, 
mainly distinct in transverse direction. Al the tectonic lines of longitudinal direction 
the southern blocks were thrust on the northern ones together with the. overlying 
.Mesozoies (Uiewoiil. unit) or in their lore-land [he Mesozoics was detached, along the de-
lachmant plane of the Myophoria Beds, and was thrus t (also possible gravilal ioualy 
sliding) into the external zones in lbe form of fold — nappe structures of small ampli-
l l l ( , , '• ''''is is so called superficial style of teolonie units, mentioned above. T h e 
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, v s u l t „f it w a s a c c u m u l a t i o n of s e d i m e n t a r y scr ies o n d e p r e s s e d M o c k s w h i l e on 
e l e v a t i o n M o c k s t h e i r r e d u c t i o n w a s p r o c e e d i n g . T h i s w a y p h e n o m e n a of c o m p e n ­
s a t i o n a r e e x p l a i n e d , c o n s i d e r e d as e v i d e n c e of g r a v i t a t i o n a l s l i d i n g /.. K o I a i, s k . 
1961) b e c a u s e t h r u s t i n g w a s p r o c e e d i n g d i a g o n a l l y In t h e a x e s of f o r m i n g d e p r e s s i o n . 
W i l l i t e r m i n a t i o n of t e c t o n i c p r o c e s s e s , r e a c h i n g m o r e a n d m o r e e x t e r n a l z o n e s , not 
o n l y h i t h e r t h r u s t i n g of s o u t h e r n t e c t o n i c s t r u c t u r e s w a s t a k i n g p l a c e I.ul d u r i n g th i s 
p h a s e a l so the- " t e g u m e n t " of t h e W e r f e n i a n in t h e l o r e - l a n d w a s a f fected to a c o n ­
s i d e r a b l e d e c r e e , t h r u s t t o g e t h e r w i t h t h e u n d e r l y i n g c r y s t a l l i n e in t h e f o r m ol s l ices 
i J a v o r . u n i t s I V — V I I in t h e a r e a o l . J a v o r i n s k á Š i r o k á ) on M e s o z o i c u n i t s i h r u s l 
formerly. T h u s t h e r e is i n d u c e d l e c l o n i c s t y l e , d e s c r i b e d a b o v e . S i m u l t a n e o u s l y a lso i h e 
e l e v a t i o n a n d d e p r e s s i o n c h a r a c t e r of t h e i n d i v i d u a l b l o c k s w a s g e l l i n g m o r e d i s t i n c t 
a l o n g t r a n s v e r s e l e c l o n i c l ines . M e s o z o i c l e c l o n i c u n i t s , w h i c h a l r e a d y f o r m e r l y h a d 
f o r m e d s u p e r f i c i a l '•folds'- in t h e l o r e - l a u d , w e r e m o r e f inely r e f o l d e d a n d d i f f e r e n t i a l 
p h m e s o l d e t a c h m e n t formed in t h e m in t h a t p e r i o d . In t h e a p i c a l pur l of t h e s e u n i t s 
s t r a t a w e r e g e t t i n g i n t o v e r t i c a l p o s i t i o n a n d f o r m e d s y n c l i n a l t u r n s S t o l y . Z á m k y cle . . 
M e s o z o i c s l ices w e r e d e t a c h e d , r e f o l d e d a n d t h r u s t lo t h e n o r t h M i r e of M i k u l č i c . 
S w i e r k u l e ) . u n i t s i h r u s l i n i t i a l l y u n i l of Č e r v e n é v r c h y s. I. a n d u n i t s II . I l l in t h e 
„•roup of J a v o r i n s k á š i r o k á ' w e r e d i v i d e d i n t o . . p a r t i a l u n i t s " a n d f ina l ly t h e s o u t h e r n 
'••partial u n i t s - w e r e t h r u s t on t h e n o r t h e r n o n e s t h e / . d z i a r y u n i l on t h e O r g a n y 
„ n i l ) . T h i s s t a g e c u l m i n a t e d d u r i n g t h e l i m e , w h e n t h e e a r l y t h r u s t i n g of i h e s u b l a l n c 
n a p p e s c a u s e d n o t o n l y t h e p h e n o m e n a a l r e a d y d e s c r i b e d , b u t a l so t h e i n f o l d i n g ol 
I h e f r o n t a l p a r i of t h e O i e w o n l u n i l w i t h t h e K r í ž n a n a p p e T ' . R. a h o w s k i IS).)9). 
T h i s c h a r a c t e r of l e c l o n i c s t r u c t u r a l d e v e l o p m e n t a l so e x p l a i n s well a c c u m u l a t i o n ol 
I h e p l a s t i c A l b i a n — C e n o m a n i a n — L o w e r T u r o n i a n c o m p l e x in f r o n t a l p a r t s of t h e 
l e c l o n i c s t r u c t u r e s as it is to b e seen well in i h e a r e a of J a v o r i n s k á Š i r o k a . 

| , i . „ b v i o u s f r o m i h e d e s c r i p t i o n , lha l i h e l e c l o n i e s i n v o l v e d is m a i n l y ol t h e 

. . t e c t o n i c s wi l l , o v e r l o a d - t y p e , w h e r e a s t h e ..free t e c t o n i c s " w a s of an> i m p nee 

o n l v d u r i n g t h e in i t ia l p e r i o d . 
The t e r m i n a t i o n of m a x i m a l l e c l o n i c s p a c e r e d u c t i o n , a f ter t h e t i m e of S u b h e r c y i u a n 

o r l . a i a m i d e l e c l o n i c p h a s e D. A n d r u s o v I! V. ľ. i'i I o \ á. I) . A n d r u 

HKJ', . c a u s e d r e l e a s e of p r e s s u r e s a n d b a c k w a r d t h r u s t i n g in i h e ( ( s o b ľ . a a n d . lavu-
r i n s k á Š i r o k á a r e a s . T h i s is a l e c l o n i c d e v e l o p m e n t a o a l o g u o u s lo d i a l o n e d e s c r i b e d 
in I h e S t r á ž o v s k á h o r n a t i n a h i g h l a n d s ' M . M a h e l c! al. IÍKÍ7). T h e b a c k w a r d 
I h r u s l i u - w a s a m a n i f e s t a t i o n ol l b e d e e p s c a l e d l e c l o n i c l ine, w i n c h a l r e a d y d u r i n g 
H u , s e d i m e n t a t i o n of t h e Mesoz.oics as well as d u r i n g t h e I m m a l i o n ol l e c l o n i c s t r u c t u r e s 
( Ihrus t ina- of Ihe X d z i a r v . . p a , l i a l u n i l " on t h e O r g a n y . . p a r t i a l n u l l " , d e v e l o p m e n t ol 
,1„, fold s l r u c i u r c s o l S t o l y . I x o m i n v T y l k o w e . J a v o r i n s k á š i r o k á r'.c.l p l a v c i a n 

i m p o r t a n t ro le . , , ,- , , , 
P o s l - K o e c n e š a v i a n ľ - K. I) i r k c n m a J e r I!)(«). D. A u d , u s o v l í lol la . h 

m o v e m e n t s w e r e n i a i n l v of v e r t i c a l c h a r a c t e r . r c s u l P n g in i i p l i f l m g ol lb,- H i g h l a l r a 

„ „ . . a n t i c l i n e as well as in d i c t i n c t d i v i s i o n o l b l o c k s i n t o t r a n s v e r s e e l e v a t i o n s a m i 

d e p r e s s i o n s w i t h r e - a c t i v a t i o n of m a n y o l d e r t e c t o n i c l ines o l X - S a n d k - \ \ d i r e c t on 

l e v e l , p r o b a b l v r e p r c s c n l s v a r i o u s t e c t o n i c b l o c k s d e l i m i t e d lo e a c h o t h e r b y l e c l o n i c 

l i n e s bein«- of fault c h a r a c t e r in lb, ' b a s e m e n t c r y s t a l l i n e w h i l e in t h e o v e r h a n g M c s o z o . c 

, h e v a, e u s u a l l y o l f l e x u r e c h a r a c t e r S. S o k o I o w s k i l i ) f i l . A. O o r c k. J . \ c , z c r 

IHIiô DuriiiiX Ibis p e r i o d l b e l i n e K o m í n y T y l k o w e . S t o l y . J a v , , r , „ s k a N , o k a an,I 

p o s s i b l y I h e l e c l o n i c c o m p l i c a t i o n s to l b e s o u t h of O s o b i t á a n d B o b r o v c c k a <lol.ua 

v a l l e y m a n i f e s t e d itself foil l b e lasl t i m e . T h e l i n e r e p r e s e n t s m o r e o r less t h e s o u t h e r n 

b o u n d a r y of lbe p r e s e n t o u t c r o p p i n g of t h e Mesoz.oics . 

http://lol.ua
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ľ h e c o n s e q u e n c e of l l icse p r o c e s s e s is p r e s e n t g e o l o g i c a l a n d l e e l o n i c s t r u c t u r e of t h e 
. M a n i l e S e r i e s of tlie I l igh T a I ľa. 

S U M M A R Y 

A c c o r d i n g lo a u t h o r ' s o p i n i o n t e c t o n i c s t r u c t u r e s of t h e M i i n l l e S e r i e s of llie H i g h 
ľ a l r a a r e m a i n l y c o n d i t i o n e d b y t a n g e n t i a l p r e s s u r e s as a c o n s e q u e n c e of c p r e s s i o n 

ol llie W e s t ( . ' a r p a l h i a n g e o s y n c l i n n l z o n e . T h e i n f l u e n c e of g r a v i t a t i o n a l s l i d i n g on 
l o r n i a l i o n ol t e c t o n i c s l i i i e l u r e s is s u p p o s e d lo he of s e c o n d - r a l e i m p o r t a n c e 
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a L o w e r t e c t o n i c s t r u c t u r e s p r e v a i l i n g l y f o r m e d by c a r b o n a t e m e m b e r s of t h e M e s o -
y.oic s e q u e n c e , c h a r a c t e r i z e d b y so (railed s u p e r f i c i a l l e e l o n i c s l v l e . 

Ii H i g h e r l e e l o n i c s t r u c t u r e s w i t h c o n s i d e r a b l e p o r t i o n of c r y s t a l l i n e a n d del i ' i l ia l 
basa l M e s o z o i e m e m b e r s w i t h d e v e l o p m e n t ol' so ca l led i n d u c e d l e e l o n i c s lv le . 

Translated by .1. ľ e v n ý. 
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