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

(Figs. 1-9)

Abstrael: Necording 1o the n|1i|l[n|| ol the author teetonie straetnres ol
the Mantle Series of the High Tatea ave conditioned by tangential pressures as
consequence ol compression of the geossnelinal zone of the West Carpathians.
The influence of gravitational sliding on formation of tectonic structure is of
a second-order ¢l cler only,

[ the studied region we may distinguish two types of tectonie stenctures:

I Lower tectonie stractnres, formed  mainly by earhbonate members of  Me-
sozoie suecession, chavacterized by the so ealled superficial tectonie sivle:

Lo Higher teetonie strnctures, at which with culmination of compression also
were thrust the underlyving ervstalline and deteitie basal Mesozoie  me
apon the above mentioned struetures with the superficial teetonie sivle, This
is the development of the so called induced tectonie styvle,

The tectonie style of the mentioned vegion is identienl with the tectonie sivle
ol miogeosynelinal vidges in the sense of 0 Nuboin s elassifieation (1063

Peswme: Tlo muennmo asropa Texroumdeckue cTpykrypsi cepiit maama Bt
COKHX TﬂTp OﬁyC.‘IOBJ!EHbI TAHTEHLUHMAJABHBIMIE NABJEHUAMI KAk pESY."IbTEI'_' RoMIpec-
CHM TeOCHHKANHAAbHON 30HB 3anamuex Kapnar., Bauauue rpasuraiMoHHOTO
capuzeHua Ha 00pasoBanHe TEKTOHHMYECKHX CTPYKTYP WMEET BTOPOCTEN2HHLI xa-
paxTep.

B uccnenosannoM paiione MOMHO BBUIEANTH HBA THUMNA TEKTOHUUECKHX CTPYKTYp:

L. Hivxsbie TeKTOHHUECKMe CTPYKTYPHl O0paayeMuie TaapubiM 06pasom KapioHay-
HOLIMH YJIEHAMII ME3030HCKUX CADEB, KOTOPBIE OTJMYANTCA TaK HA3BIBAEMBIM [10-
BEPXHOCTHBIM CTHJEM TEKTOHMKM,

2. Bolcune TEKTOMHUECKIIE CTPYKTYPhl ¥ KOTOPBIX OLHOBPEMEHHO € KyJeMIHaUHef
ROMIPECcCHH IMPOHCXOIMT NEPCOABMMWEHHEe NeMAallero 8 OoCHOBAMIHY APRYIT I.‘U‘H‘TH}II{}M!
H OAETPUTHHECKHX OCHOBHBIX UYJIEHOB ME30308 B HalpapjieHHH K npekie YynoMAaHy-
ThiM CTRYETYPaM C MOBEPXHOCTHBIM CTHJIEM TEKTOHHEKH. Ti‘.'h“l‘ﬂiil[‘-{l:i_'i(l'i}l CTHIB npu-
BOIMMOH 3neck ofaactu COT'JEEC}'CTL‘H ¢ TERTOHHYECKHM CTUJIEM MHOTeOCHHEAHHAASL-
HBIX BaJIOB B cMbicie Kaaconduranuun M. Ayboymma (1965).

INTRODUCTION

The vegion of the High Tateas has been o subject of inlensive study sinee the
heginning ol geologieal investigation of the West Carpathinns, This vegion has served
~tnee the beginning Tor detailed treating of stratigeaphy and geology as examining aren
for interpretation ol various theories on the Carpathinns, The fiest signilicant leclonie
synthesis was presented by N U hFig (ISO7, 19000, s map and profiles served 10 M.

Lo e on (19030 10 propose the existence of nappes i the Carpathians, Tn later period
anatlempl was miade 1o interprete tectonies of this region in the sense of the theory of
creavitational shiding (B0 Halicki 19550 7. Kotanski 196G which provoked

slrong critisie o the side of Slovak vrolog
aml N Goveke b Veizer (1065,

TRNDre J0 NVedzers G0 Sen Geological Tnstitute of the Slovak Aeademy ol Seienees,
Beatislava, Stelinikova ol 41

sts, especially D N nd ras oy (1D



S10 \SBPARN

Ao Mauiehalbik (19550 19560 supposed non-antochthonons character o almost the
whole Mantle Series. The m.'ljnl"ll}' ol other authors, however, hold the u||i|lin|| that the
Mantle Series of the Thigh Tatea s inoits essential paet an antochthonons unit vesting
upon the ervstalline of the High Tatea core, Inoospite o that the question of - au-
tochthonous charneter of the core units as o whole remanins an open one,

It is not the aim ol this paper to deal with detailed <urves of opinions of many older
authors, The most important opinions are mentioned o deseription ol the dividuoal
arens and treated ino detadl in the work by Z0 Notans ki 1961, Steatizeaphy ol
weoloay of the Mantle Series i< treated inodetail by Z0 Kotanski (1960 ad
Velzer (UGS .

In spite of intensive geological study of the mentioned vegion many problems remain
<l unsolved or only partly solved, One of the most important problems is o solve the
character of Mpine teetonies in the ervstalline core of the massil ol the Thah Taten and
its reflection in formation of Mpine steaeturees in the sedimentary coavelope and com-
plete solution of [ll'nhll‘lns ol Tine tectonie analvsis,

This paper tries to summarize the vesults veached o the study ol the Mantle Sevies of
the Tligh Tatea Tieo Tountl the end ol the TH67 vear,

L P o L A N 5 A

{ [ 7 axOPANE I
_—___[0 km Tam, -—-L-:\

I "h\»_ I
A

th—=

o - Salatin Elevation

b- Goriékcwé DePTFS'O“

c- Koszista Elg_avonon

d- Javorinska Sirokd
Depresion

e- Johnaéi Elevation

> o
¥ o
oz
1E7] 20 3723 4] 5+ 6> - 77>

i L General Teetonie Map of the High Taten 1opogeaphic Plan — Geologieal Map ol Cre-
chostovakin 12006000 Explanations: | — Cevstalline core ol the Thgh Tatea massif, 20—
Mantle Series. 3 — Threast Subtatrie anits. 4 — Centeal Paleogene, 5 — Faulls, 6 State

frontice, 7 — Orogeaphic demareation of the Theh Tatea.

A TECTOGENESIS AND OROGENESIS-DESCRIPTINE PART
I. The Area of Soliol and Mnich

[ the mentioned aren the group of slices of Malminn—Neocominn - —rgonian. or
also Mbinn (—Lower Turonian) occurs in normal steatigraphic position, They are
divectly nnderlain by the ervstalline. on which they were thrust together with the
overlving Mesozole of the Subtatvie nappes,

The complex of the Albian-Cenomanian  —Lower Turonian in the area of Sokol has
heen known sinee the time of N0 U hilig (19000 who supposed it 1o be found in the
pock underlving the limestone complex of the Malmian—Urgonian, Sinee that period the
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sequence of stratac in the mentioned area has been considered as reversed (el also AL
Gorek 19330 F, Rabowski 1925 D, Andrusoy 19504, D).

The sequence of the Mbian—Cenomanian '—Lower Turonian) Tound in the complex
wnderhving the Malmian—Urzonian of the comples of Sokol and Munich is also overlying
the Malminn—Urgonian of the complex of the Bobrovee quarey (lig. 2). Both complexes

of Malmian—Urgonian show normal steatigeaphic sequenees. confivmed by mikrolacial
study. The Mbiin—Cenomanian (—Lower Toaroniani. which on the bhasis of the above

2o Teetonie Man ol the Western Part of the Mantle Sevies of the Tgh Tatea, Explana-

tions: I — Cevstalline core of the Thieh Taten massil, 2 — Southern teclonie e ol the
ceyvstalline, — Northern lectonie — ervstalline, 3 — Norvthern tectonie slice —
Lower 1 P — Mantle Series in autochthonons position. S — Teetonie slice of the
Bobrover Fault, S — ctonic <lices of Sokol-Muoich, the Hutova Brook ol S

Fevtonie shive of Mihalei. 7 — Theast Subtatvie anits or conteal Paleogene’, 8 —

Thrast Lines, 10— Boundarvies of tectonie nnils, 11 State feontier, 12 Profile Tines.
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tnterpretation should underlic hoth Malmian-Urgonian complexes. was not enconntered
in boreholes below the lower Bobrovee Quarey s comple N Koea 161,

For these reasons il seeims |r|'n|m|-lt‘ thit there are wo tectonie shices e normal steali

ul':|]a|:i|' s Lenees theast on one another,
2 The Area of the Hutosd Brook

This aven was Lreated Tiest by A Goreek 19300 and 2. Steveek 1961, his
interpretation was similar as that of the above mentioned area.

There is again a tectonie shice Tormed by the Malmian—Neocomian —Urgonian: and
AMbinn—Cenomanian (—Lower Tuvonian’, The bhoundary hetween these complexes s of
foctonic charaeter along a Fanlt e dipping 452 WSW el also Z0 Steviéek 1961
Vone ts Falt line the Mbian—Cenomanian - —Lower Tovonian complex s thrust al
a <horl distanee over the Malminn—Neocomian —Urgonian as il is o been seen in
Fies. 2 and 5. Alsooin this ease there is probably o normal and not reversed sequenee.

3. Salatin Teetonie Slice

1L is o tectonie slice of the Malmian, of o character similae o that o the above
deseribed  arens. alreads known 1o W, Kuzniar (n R. Savadews ki 130220 A
Gorek (1953 a8 Kahan (19610 — fig. 2 and 5

The tectoni
normal steati

stvle of these areas may be generally charaeterized as tectonie shiees with

whic sequence theast on the erystalline together withe the averlving

Subtateie nappes (Krizna—nappe.

The Jalovee Valley is probably fonnded on o zone predisposed tectonieally Fault
of nearly N—S divection (similar opinion is also held by SO ahan — personal com-
fon . a consequence of what is also varions altitude of the hase of the Mesozoie

e
on the Salatin 1250 m0 and o the group of NMuoich (15000 m),

Ao Neea of Osobiti and the Bobrovee Valley

This sren has been subjeet of study by several anthors, Vo U hilig (08970 and S,
Kreutz (1913 :Il'('l’|l|l'l| in essentinls the :q:ininll of the monoelinal steacture of the
Mantle Series, 190 Babowski (19300 supposed the complex overlying the lim-
burgites 1o be a part of the theust units, Mer the works by Do N nd vus oy (1931
and 10320 have been published however. o Babow s ki (1933 eame hack 1o

original interpretation. already presented v Vo Ul 18070 A Michalik
10550 expressed the opinion that in the area of the valley ol Latand dolina Lower

o coneluded

Trinssic t]l].‘ll'|Ki1l"~ are plunging below the t'r'}'x1.‘|”i|ll' correct observi
thrnsting of the whole Mantle Series of this aren on o Tower unit, 70 Kotanski
LOGT enme back to monoelinal autochthonons interpretation of the Mesozoie of the
Mantle Series,

In this aeea <teata show prevailingly northerly monoclinal dipping  NW—=NI2L Tee-

tonie complivalions are in the aeea southerly of the Bobrovee Valley andd Osobiti, where
R

the ervstalline together with Lower Trinssie complexes is Torming several woedees 11

and G AMong the line a—a the ervstalline is probably theust on Lower assie
guatzites and guatzitie sadstones o the north at a <horth distanee. as plunging of
quattzites 1o the south helow the erystalline would indieate (fig. G, For similar reason

further thrusting of the N stalline along the hine b= and also haekwaed throsting of
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the cevstalline on quartzites. quarizitie, Tno the case ol the line e—e¢ we have essentially
acline along which, Ao Miehalik (19550 supposed theusting of larger parl ol the
Mantle Sevies on lower tectonie unil, Tectonie complications ol this area have been
so Tar interpreted as o steed inlolded syelines (D0 A ndrusoy 1930h, 40 Ko lan-
sKi 1961 however. on the basis ol o very undetailed geological map. More comp-
licated character of the tectonie stracture than that presented here cannot be exeluded
and more marked progress can be reached with detailed mapping and application
ol other geological investigation methods onlv, The mentioned ectonic complications

can reflect deep-seated tectonie stvle and represent western conlinuation ol the Tine

of Javorinskd Siroki—Stoly—Kominy Tylkowe (A, Gorek J. Veizer 1063,
Northeasterly ol the Osobita (Mihuleie) o tectonie slice of the Linssic—Doggerinn—

Malmian with reversed sequence of strata occeurs in the rocks undedving the Sublatrice

nappes. already known o Do A ndeusoy (19390 — ef. Tgures 2 and G,
The slices of the JUrgonian™ NW of the Osobiti, mapped by A0 Moed v ee ks (1962
i rocks overlving the Mbian—Cenomanian (—Lower Turonian: of the Mantle Se

and underlyving dolomites of the Chos nappe are probably equivalent o the Reilling
Limestone and Torm o paet ol steatigraphic sequence of the Chot nappe. They are
light-coloured. shightly marly linestones with marly nodules while the Urgonian of
the Mantle Series s preseent in the form ol Tine-grained. Trequently erinoidal
lmestones with praper cherts in this arca, The dolomites of the Choe nappe i the area
ol Dsobita would then correspond 1o the Choe Dolomites only,

a

! 2 3 4 5 § 7 8 g 10 il i2
P 0 Teetonie Map ol the Centeal Pact of the Mantle Sevies of the High Tatea, FExplana-
tions: T— Crevstalline core ol the High Tatea massil, 2 — Mantle Sevies o antochthonons
position. B — Overtiened Timboof the Told of Stoly, 4 — Zdziaey unit, S0 — Teetonie slice

of Javor — ervstalline, 5h — Tectonie slice of Javor Lower Trinssie, G- Cevstalline of
Giewont nnit, 7 — Faolise 8 — Thrast lines, 9 — Mylonite zones, 10— Boundaries ol tee-
toaie unils, 11 State frontier, 12— Lines ol teetonie |l|ll|li|l'.\.
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5o Avea of Corvend el and Ticha dolina Valley

This area was stodied Tiest more in detail by Vo U hiFie (1807 and 19001, who also
compiled the Tiest geological map of i On the basis of this map and profiles M. 1. -
weon D03 compiled profiles

in which he applicd knowledge ol the theory of
nappes. Tisst time i the West Carpathions, In the next period they were the works by
Mo Limanowski (9L and mainly by . Rabowski (1925, 1933, 1039, in
which opinions of the tectonie straeture of this aren were developed. Tectonie struelures
of this part were explained as vecumbent Tolds (he Told of the Corvendé vechy and
Giewontl, Among Tater works it is that by Ao Moiehalik (19330, in which this
author supposed two tectonie steaetures of the Mantle Sesies in the area ol the saddle of
Faliové sedlo, Ao (Gore k (10580 fnterpreted the tectonie steueture i the sense of I,
Rabowski New information. partly Teading 1o modification of the opinions of the
teeton’e strueture of this areas was mainly provided Trom the works by 20 Ko tanski
61196530, discussed nearer in the next parl, Substantiation of this dovision see o, g,
in Ao Kotanski (1961, 1963).

On the Stovak territory only apical parts of the teetonie stenetures are Tound. with

i Y
h

A

w2

Runz

i, 50 Teetonie Profiles through the Western Part of the Mantle Servies of the Theh Tate.

Explimations Tor Tigs, 590 1 — Quarternary, 2 — OQuarternary — Roek Block Fielids, 3 —
Paleogene, 4 — Subtateie nappes, 5 — Abian-Lower Toronian, 6 — Baveemian-Aptian (=1"p-
wonian . 7 — [Neovom —Barremian—Aptian, 8 — Limburgites, Y — Malm—Neocomian or
Malmian in the Osobitd and Bobroveeka Valles Regions, 10— Basal Malmian?. 11 — Batho-
ninn, 12— Bajocian, 13— Linssie. 14 — Upper Bhactinn—Tletnngd — Bhaetinn To-
manovia Beds 0 16 — Lower Anisian or Carnian—Norian in the Javorn Siroka Region, 17
— Carninn-Norvian, 18 — Ladinian, 19 — Anisian, 20 — _Myophoria® Beds and Lower Anisian
in the Javorinska Sirokd Region, 21 —  Myophoria®™ Beds, 22— Cavernons Dolomitess,
20— Werlenian WShales. 24 — Lower Trinssie LQuartzites™. 25 — Permian, 26— Alloch-

thonous Cevstalline, 27 — Nutochthonous Cevstalline, 28 — Faults,

—1
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main developments noetherls ol the houndary ridae i the Polish part ol the Tatea,
The Tollowing tectonic straetures units may be generally distingmished there: — Tigs,
Jo 7 and X

A Autochthonous series with prevailingly monoclinal dip 1o the north, Southerly ol

the mount of Kasprove vreeh and the saddle of Taliove sedlo this series s ol
toscther with the Mesozoie of the Corvend vechy—Zaziary unil L Betehwalder
1964,

b Westerly in the group of Cervend veehy autochthonous Mesozoies is upright and
forms a Tolded structure. considered as svnelinal closure of the Told of Cervené vrehy
in its original conception by older authors (K. Rabowski 1950, A Gore k1958,
D, Andrusoy 19390 and othersi, In more recent literature this tectonic structure
i« termed as the fold of Stoly (7, Kotanski 19610 1963 0. Veizer 1964, \.
Gorek. J. Veizer 1965,

¢ In the central part a slice of the eevstalline and the Lower Triassic is Tound in
normal stratigraphic position. wedged in between the Mesozoies ol the antochthonons
series and the ervstalline of the Giewont unit, In older interpretations it was considered
as the ervstalline core ol the Told of Corvend veehy (0 Rabow s ki 1925, 1959, A,
Gorel 1932 D, Andrusoy 1939 and others'. Necording (o present coneeption

S5w

Vit Tadinid,
EETEN

i 65, Teetonie Profiles through the NW Part of the Mantle Sevies of the Hhigh Tatea, Expla-

nalions — see fig 5.
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it Torms an independent teetonie stroeture termed as the slice ol Javor (1 Veizer
1964),
) Slices of the Middle Trinssic and sporadieally of the Urgonian in normal strali-

NNW SSE
- 2000
+ 1900
+ 1800
L1700
: 1600
- 1500
. 1400
+ 1300

1200

1100

Trmaaevréa dae

NNW ot s

= ; SSE

Vil

Fia, 7. Tectonie Profiles throueh e Area of Cervend veehy, Explanations: as Tz 50 in
profile N ahe SSE paet s interpreted aecording 1o PooReie hwalder (1064
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craphic sequence wedaed i between the stochthonous Mesozoie o the cevstalline
ol the Giewont ot oo the northern slope of the Tieha dolina Vallex, They were con-

sicdered as the maddlbe e «l ont limb of the of Corvend reby 0 Rabhows ki

Lo o Gorek e Do Nodeuasoy Loes etes, he present interpretation they ae
termed as the Mesozowe of the Zdzi unil A, o tans ki 1961 1963
e Crvstalline of the Giewont ouil, This eevstalline Torms the vidge on the Polish
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S0 Teeronie Peofiles throneh the Arvea of Tieha doling Vallevs Explanations: as N
sl part of pealiles X and N o the whole profile NTH aree interpreted aecord
o I Wedehwalder D65,
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boundary and the shice in the group of Velka Kopae where it s thrast on the Lower
Trinssic (Z, Kotanski 196119, Reiehwalder 1964,

Sinee this is a elassical area. terms ol which are used vers Trequently. certain elarili-
l'fll.il]]l illlll I'l:“‘“”l'lix“li“” ““ l'll(ll_'l' flll!l newer lerms ]“ |'|l'{'|'.‘4.\'1'|]'_\'.

In the new conception these teetonie steuctures may be distinguished aceording 1o
their superposition:

il .\“l“f'lllll“”““.\' ﬁ('['if'.“

b Zdziaey unit (= anticlinal part of the fold of Corvend vreehy .

¢) Fold of Stoly (= synelinal part of the fold of Cervend veehy).

di Teetonie shice of Javor (= eevstalline core and  quartzites ol the Lower Triassie
ringed 1o the upper limb ol the anticlinal paret of the [old of Cervené veehy,

e Cevstalline unit of the Giewont (= core of the Told ol Giewont,

Changes in teminology are mainly concerning the previous fold of Cervendé vechy s,
[.owhich was considered as the Told with redoeed maddle Timb fmainls by 10 R b o owe-
ski 19250 1959, M. Limanowski 190 A Gorek 1955 D Andrusovw
19590 and others. Aeeording 1o the new coneeption these e independent 1ectonie
stenetures ol the tvpe of throsts of the Mesozoies togother with the I|r|l]:'r'|}'il|§_[ I'I'_\'Hl:lllilll‘
on o oshorter distanee (A Gorel o Veize e 1965 with the Mesozoies heing Tolded
into Teontal parts of sueh stroetnees,

G, Areea of Javorinshda Sirolid

This avea was aleeady teeated by VO U hFig (19000 S0 Sokolowski lin . No-
wak 19200 10 RabowsKki (19300 D0 Nondrusoy (19500 and Z0 Notanski
CLOGEL N up o present authorse with partial exeeplion ol the Tatter considered tee-
tonies ol this aren as tvpieal example o Tolded straetures, The most complete and
prolomnd study about the teetonie straeture of this area is the work by Do A nd rusov
A0S0 The Tundamental division presented by Do N ond rus oy s oo considerable
degree also Kept in this paper.

Some Taets, however rather suggest theosts ol small extent Gseveral koo and not 1o
Folded <truetures, To o certain degree there is an analogy 1o the teelonie strueture ol the
aren ol the Cervene vreehy, Sueh an mterpretation s substantiated S .\)'nlrlll.‘llh'
dng out™ of the overtirned limbs ol Tolds with the exeeption of it T (el

following paragraphl. the great portion of the cevstalline mainly in the steneture of
higher units and the existence of a Loge mumber of tectonie shices,

Lo this aren Tollowing teetonie units were distinguished (e, 4 and D1:

Unit | Goitoehithonoust s Torms the Towest teetonie stroeture. composed ol Lower and
Middle Treinsste steada or also Malmian in normal serenes: wilth monoclinal r|i|: 1o e
noeth, INW =N Below the Zamky the Middle Triassie steata ave opreight sond Torm
a small svoelinal closure (photograph in Do N nnd vus oy 140500

nit Ta tsubaatochthonons': the continuation of the autochthonons unit to the noreth
but thrast hackward on it This phenomenon in the valles of Bicla voda was alveady
observed by Do Nocdvas oy (19500 This backward thrusting is within the ovder of
100 e ondy. The unit includes more complete steatigraphic sequence with the Linssie
sl reduecd Naddle Trinssie, This tectonie structure was probably preedisposed by

HERAR T 1III |i‘l'||l|1il‘ \\'l'ill\'lli':-‘*'-. \\'I]ii'}l Flil‘l'illll\' l||||'[|1_'_l' ”N' I,.']il' .i‘l"l.'l_k.\'il‘ E'.IHI I,iil."ll'

periods dissected the sedimentars basin and cansed the diversilication ol the Tacial
development o NV eizer [DGS)

i T Toemed by Middle Triassie—Urgonian complex in normal sequence ol steati.
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Fre U Tectomie Proliles theongeh the Fastern Pact of the Mantle sevies of the Thah Taten

Explanations: as e, 5,
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Uit HE: Tormed by Campilian to Urgonian complex in reversed sequence.

it IV prevailingly formed by Lower Trinssic quartzites with crvstalline slice at the
hase,

Uit Ve ditto,

Enit VI Torms the most distinet tectonie struetuee in the mentioned area, 1t is huill
up ol the er

talline and Lower Trinssic quartzites.

Unie Nz Tormed by <lices of the ervstalline. quartzites and Werfenian Shales or also
Middle Triassic limestones, This unit forms the highest tectonie structure in the area
of Javorinska Siroka. directly underlving tectonieally the Keizna nappe.

Enits TH—IN or H=NT mostly correspond 1o the Told of Cervené veehy and unit V11
to the Told of Giewont aceording 1o older eonception (¢f. e, ¢, D, Andrusoy 19500,

In this area certain teetonie complications are evident in linking up and interpreta-
tion ol the profiles throngh Ziambky and the peak of Chorvarsky St with profiles Trom
the Javorinska Siroka and Koginr Tige. 91 T the Tatter ense we may consider the Middle
Triassic 1o Malminn—Urgonian above the valles of Javorova doling also ns autoch-
thonous development, In this case however diffienltios appear in linking up this profile
with the profiles westeels of the line Javorinska Siroki—RNosine (of also Z. K o Lan-
K TG For that reason interpretation mentioned in [ie, 3 was chosen however,
this question renains open. and more attention has o be paid 1o it in Tuluee,

i Neea of Zaduda Medodolsli dolina Valley as Jar as Steily

The tectonie steaeture of this avea was partly treated by Vo Ulilig (19000 and more
inessentinls by S0 Sokolowski (194D Andreasoy 19300 I and 7. K o-
tans ki (1960, The tectonie stencture of the saddle of Kopské sodlo was miinly
discussed in conneetion with randing of a paet of the Werfenian complex 1o overthrust
Subtatric units, N the above mentioned authors consider the main part of the Mantle
Series ol the Thgh Taten as amtochthonous, Ao Michalik (19560 held differen
opinion. considering the Medodol Beds as teetonites originated as o consequence ol
theusting of the Mantle Series and thus he considered  the Muntle Series as non-
autochthonous unit. This opinion has not been confirmed by later works and 1he rensons
of considering the Medadol Beds as eataelastites were mostly disproved convineingly
by I Passendorler (0957 and M, Turnau-Morawska (1957,

il
without greater tectonic complications Tie. 9. o the western arca it is of indistine
Lasin=like struetaze, Tnothe o

e Mesozoie ol the Mantle Series is in monoclingl position. dipping 1o the north.

aol the saddle ol lopske sedlo two small tectonie slices
with normal s

atigraphic sequenee are Tound i the part overlving teetonieally the au-

tochthonous series. The vange of the lower slice is Trom basal Lquartzites™ up 1o Wep-
fenian Myophorin Beds while the higher slice i< Tormed by Werlenian variewated
shadesnd cellular dolomites. Teis possible that the higher slice already Torms the base
ol the Thwvean paetial nappe,

A sliee o the Weelenian of similae ehavacter as the higher slice in the saddle INopske
sedlo s also found NNW od the Stezky, T this ease it s also possible that this sliee
alseady helongs o the Basal paet of the Bujaci pactial nappe.

Fncevaliation of the teetonies aml iis charaeter 11 s MR EHT RN |1L.'|i|1[)' Lo noliee |)|:|'-I]—
eity aned eigldity of the individoal members of e steatigraphic sequence and 1o
evialuate theie impartanee Tor development of the tectonie <Ivle

The most sionilicand discontinuity pline s the boundary hetween the Werlentan
Shades and - carhonate complexes of the nppermost Campilian and - Middle Trinssie.
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Mthongh it is a vers Tvourable detachment plane. it was nenifested distinetly in the
inits of Zdzines and Organy tin the sense ol Z0 o Lacins ki 1961 1963 and units 1
and T in the group of

avorinski Sil'uL:‘l illl.l}', There is a 1'll1|.-}lil'nll.~« |li;.', |ul|'[in|1. al the
ervstalline in the steneture of many tectonic unitse mainly higher ones. on the contrars.
This Teads to the conelusion of the double character of tectonies of thrnst units i the
Mantle Series.

o In lower tectonic units Organy. Zdziary unit in the areea ol Cervene vrehy and

anit T oamd L o the e o Javorinska Siroka detachment was taking place along
the detachment plane at the houndary Werlenian Shales-Myophoria Beds,

b In hicher units (Giewont unit amd Javor tectonie sliee i the area of Cervend
vrehy, units IV V. VT and VI o the area ol Javorinski Sivokia and also probably tee-
tonie complications S of the Osobiti and the \':11|:-}' of Bobroveeka dolina’ the portion

of crvstalline has been plaving o geeat voles There i . however, an essential dilferenee
between the Giewont unit with complete Mesozaie sequence and the other ones reaching
up Lo the Lower od Middle Trinssic only. The Tatter ones probably represent the Llegu-
ment™ (M. Gignous 1949 only. which may be aoremupant alter thrusting away of
lower tectonie units. mentioned inense . Toocase Wb there s marked influenee of
Dasement leclonis as to formation of tectoine stvle of Mesozoie sedimentary series,

Such an interpretation is also evidenced by the faet that the units of Ivpe La oriai-
nally formed more external zones while teetonic nnits of type . Iowith complete doeve-
lopment of the Mesozoies (Giewont unil Formed morve internal zones ol the original area
of sedimentation.

(Conelusions

The wnderlving cevstalline shows o called Lcompressional bascment sivle JoNu-
Bouwin 1965 having manifested inoa double way in the overlyving sedinmentary series
upper strueture’ al the time ol compression ol the area o the aeosvneline:

o In the initial period the sedimentary envelope ol the external zone was defached
and acenmulated o the Tore-land i the Torm of soealled superficial JTolds This is so
called cxnpoerficial stvle o Nobowin 1965 There i= [ree tectonie. withoul

overlonding Trom above, the LTolds™ ave understood platy bodies, Tolding ol which

was only proceeding in the frontal part of this oplate™ in that period,

B AWith higher intensity of compression in the time of termination: of lectonogenie
processes. throsts, wedges or also Faali-Tolds  wnits of tvpe Wb originated or there
wis direel voflection of basement teetonies. ioe. ovigin of indueed sty e LL
Nabouin 1965 In that period probably faalt Tines playved animportant vole
Basement cevstalline, as the detachment planes, This type ol feclonies, mainly in s
culminating stace. may be termed overloading teetonies,

In the fore-lind in autochthonous and also thrast units of the Mesozoie of type

differentinl detachment planes were forming at the boundary between
complexes of various plasticity and muotoal theusting of the order of 10 metres and
also of wrenter order was proceeding along these planes during this phase, Shilting 1~
o distinet i units theast than inantochthonous ones, Such planes ares Tor instance.

e bonndary of the Liassie and Malminn—Ureoninn in the valley of Tiehd dolina

fie, =0 the Middle Trinssic and Dog
roka fie Y

Mililei or also Swierkuly and others, Besidese the Tolding. mainly of the Troutal

orinn—Urgonian in unit T on the Javorinska Si-

the Linssic and underlving stratigraphic horizons in the tectonie slice ol

parts of the previoushy overtheost unitss continued.
A completely independent style is evident in the plastic Mbian—Cenomanian - Lower
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Turonian) mluplt\ which forms a system of slices theust repeatedly on each other. as
it is the ease in the area of the valley of Ticha doline or is crenulated and Torms cores
of synclines and [illing of ..deal™ positions in refolded more vigid members. mainly
their frontal part (el lig. 9).

Briefly summarizing the character of tectonies of the Mantle Series in the High Tatrea.
we may designate it as combination of superficial and induced siyle. con-
ditioned by compressional basement stvle. The character of tectonies also conlirms
designation of the area of sedimentation of the Mantle Series as geosynelinal ridge
ol Brianconnais type (el J. Nubouin 1965,

B, GENETIC INTERPRETATION OF TECTONIC STRUCTURES

The opinions of the origin of the tectonic style of the Mantle Series in the High Tatea
as also of the most of mountain ranges of Alpine type are varving between wo theories
ol the origin of the above mentioned structures,

a Theory ol tangential compression iitiated already by M. Lugeon (1903 and
Vo UhFig (1907) and corroborated for the West Carpathians mainly by A, M a Lo j-
Ka. Do Nndrusoy (1930 and Do Andrusoy (19594 b,

bl Theory ol gravitational sliding. recently held by mainly B, Hlalicki (1955,
Zo Kotanski (1961 and I Grabowska-lakenberg (1962).

The last-mentioned  theory can be relatively unambigously excluded in explianation
of the origin ol essential teclonie steuctures not only of the West Carpathians as
aowhole (eogo Do A ndrasov 1959b, ML MiEik 19660 but for several reasons (.
Goreko . Veizer 1965 also of the Tigh Taten alone,

s the most important
argument. I consider the that gravitational sliding theory is not solving the problem
of lower structure reduction but only supposes its vertical “undulation™ in the Torm
of geotnmors and their migration from the internides towards the externides. Witl
such an explanation we cannot expeel greater role of the lower steucture (eryvstalline)
in formation ol tectonic structures beeause of lacking detachment planes in this lower
strneture. Tnothe High Tatea however. the conteary may he observed. Besides thal in
many mountain ranges of Alpine vpe with strong reduction of the lower strueture.
existing sedimentary series although redueed would Targely exeeed the extent of lower
straneture alter unfolding, This does not exelude the |m~a~'i|1i|i|\' ol gravitational sliding
also i the Tligh Tatea vegion but gravitational sliding is only considered as secondary
lactor while tangential pressure as primary Taclor,

The character of tectonie stvle. as mentioned above. unambigously indicates tangential
forces as the decisive moment in its Tormation. An attempt of explanation of the origin
ol dectonic stroetnrees is presented as Tollows (mostly according 1o A, Gorok, ..
Veizer D65

As i eonsequence of strong tangentinl pressures on he shightly elevated geanticlinal
zone ol the Thgh Tatrae Tormation of new or re-activation ol older teetonice lines of
longitudinal (F—W1 and transverse (N—S) direction was taking place. This wav the
Tatride zone was divided into o svstem of blocks theust 1o the noeth. uplifted and
shifted against cach other. wherehy o svsten of elevations and depressions was Tormed.,
mainly distinet in teansverse divection. A1 the tectonie lines of longitudinal direetion
the southern blocks were thrust on the northern ones together with the averlving
Mesozoies (Giewont unith or o theie Tore-lnd the Mesozoies was detached. alone Hhe de-
tachmant plane of the Myophoria Beds, and was theast Gilso possible gravitationaly
sliding! into the external zones in the Torm of Told — ippe steaetires ol small ampli-
tudes This s s called superlicial s<ivle of lectonie units. mentioned  above,  The
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pestll of it was acenmulation of sedimentary series on depressed blocks while on
clovation blocks their reduetion was proceeding, This way phenomena ol compen-
sation are explained. considered as evidenee of aravitational sliding 70 Koo [N
1061 beeanse thrusting was proceeding dingonally to the axes of Torming depression,
With termination of teclonie processes. reaching more and more external zones. nol
only futher thrusting of southern teclonie struchires wis tnking place but during this
phase also the “tegument™ of the Werlenian in the Tore-land was affected tooa con-
siderable degree. theust together with the underlyi

cevstalline i the form ol slices
Javor. units IN=VTL in the area of Javorinski Sirokis on Mesozoie unils thrust
formerly. Thus there is indueed tectonie sivle deseribed above, Simultancoushy also the

clovation and depression character of the individual Blocks was getting more distinel
along ransyverse fectonie lines. Mesozoie teetonie anits. which alveady Tormery Tl
formed nll|l|'!'ril’i;l| “folds in the Tore-land. were more ﬁlll’[\' velolded and differental
planes of detachment Tormed in them in that period. In the apieal part of these anits

et were gelling into vertieal position and Tormed synelinal turns Stolv, Zamky eles .
VMesozoie slices were detached, vefolded and theust 1o the north (slice o Mikuléie,
Swicrkule units thrust initially tunit of Cervendé vechy .oand units LI o the
croup of Javorinska Sirokal were divided into Lpartial it and Tinally the sonthern
“partial units™ were thrast on the northern ones  the Zdziney unit on the Organy
unit. This stage culminated during the times when the cavly thrusting of the sublatrie
nappes eaused not only the phenomens already deseribed. bt also the infolding of
the frontal paet of the Giewont unil with the IKeizna nappe (7, Rahow s ki 19300
This charneter of teetonie structural development alsoexplains well accumulation of

the plastic AMbian—Cenomanian—lLower Turoniann complex in frontal parts ol the
eclonie <letelures as i s o be seen well in the area of Javorinski Sivoka,

I is obvious Trom e deseription, that the teetonies tvolved 1s mainly of the
Ltectenies with overlond™ 1vpe. whereas the Jree tecionies™ wis ol any o e
enly doing the initial period,

The termination of maximal teetonie spaee reduetion. alter the tine of subheresnian
or Laramide teetonie phase Do N nd euson 19585 he VoG boyva. D, Nndruson
1964 . cansed e

ase ol pressurees and hackwand thrasting in the Osohis and Jave-
rinskin Sireka arens, This is o tectonie development anslosuons 1o that one deseribed
i ihe Strazovska hornating highlands (N Mahel e ool 1067 . The hackward

thrusting was @ manifestation of the deep seated teetonie line. which already during

the sedimentation of the Mesozoies as well as during the fornstion of weetonie stractures
Hhrusting of the Zdzimey partial onirs on the Organy Lpaetial i development of
the fold strnetmres of Stolve Kominy Ty lkowe. Javorinska Sieoka cres plaved an
tportant wale

Posl-Focene Sovinn? — K. Bivkenmajoer 1060, Do Ao drusoy 195800 b

mevemenls were mainhy of vertical charaeter. pesulting o uplifiing ol the Hligh Tatra

mesanticline as well as indictinet division of Blocks inlo transverse elevations and
depressions with re-aetivation ol many older teetomie lines of N=5 and E=W direet’on
Fevels probably vepresents varions tectonie Blocks delimited 1o cael other by teetonic
lines heing of Tault chavacter in the hasement crvatalline while i the overlying Mesozol
they e nsually of flexure chavaeter 5.5 0 ko lowskilo6l A\ Gorele . NVeizer
1965 During this period the Tine: Kooy Tylkowe Stolv, Jdavorinska Siroka ol
]n--'l]li_\ the tectonte 1'|~|1|||H-‘.'1'_i:|||~ to the <onth ol Osobitd and  Bolirovecka doling
valle manifested itsell fort the Tast time, The line represents more or less the southern
Boenmdary of the presend outerapping of the Mesozoies,
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The consequence ol these processes is present geologieal and Leetonie steucture of the
Mantle Series of the High Tatea,

SUMMARY

Necording 1o anthor's opinion teetonic structures of the Mantle Series of the igh
Tatra e mainly condiioned by tngential pressurees as a0 consequence of compression

of the West Carpathian geosynelinal zone, The inlluence ol gravitational sliding on
formation ol tectonie straetures is o supposed 1o he ol seeond=rate importanee
oty Do the Mantle Series ol the igh Tatea two tvpes of teetonic steuctures may he
distinguished:

a0 Lower tectonie straetures prevailingly Tormed by carbonate members of the Meso-
f.flil' seprenee, ['Il;ll'”l'l{‘!'i'/_f‘l’ Il\ S0 'il”l"[ :itl]ll'r'llii'l'.'ll I('l'lfl"ii' .‘il'\'ll'.

b Hhigher tectonie steaetures with considerable portion of eevstalline and detritial
bisal Mesozoie members with development of <o ealled indueed Teelonie shvle.

.I‘I'.'III.\I:lll'II JI.\ .!. I' ®tAn .\"
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