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TECTONIC MAP OF THE CARPATHO-BALCANIC AND ADJACENT
REGIONS

Abstreaet: The map under prepavation ineludes the vegions o the Care-
pathians, Balkan, Huongaeian Lowland, geeat paet ol the Dinavides, the Fast
Mps and the extensive Torelod of the Mpides,

The aime of the map is o present the Tundamental Teatures of the steaetore
of the Mpine svstem s well as the differences i the straetuee of the individoal
segienls,

The Tundamental ]II"IHI'iF!ll‘ ol the map is the degree of deformation. In
the Young Mpine complexes 19 gronps of units were distingoished aeeording

to the age of origin amd degeee ol deformation,

Marking out of leclonogroups nearer determines the content of the teetonie
unit=. contributes o Toether stervetoeal division and determination of the |rit-
leatectonie Ivpe of stroetures,

The present tectonie map 12 TOOD 000 was worked oot within the work ol the
'[.l'l‘i””i[‘ ":””l“li.\'\iilll IIII tl'll' [::'!|"|Hl”l““l;““\”llii' .\.“.\”[‘i:']““ll. i “'il!l' l'“l]l'[‘[i\'{' "II
ceologists Trom Nusteiae Bulegarias the German Democratic Repuablic, Federal Republic
Germany. Y ogoslavioe Hongaey. Poland, Roumanias the Soviet Union and Czechoslo-
vikin.

I am oz o mention ot least those who mostly participated in the clabaration
of the map: Beek-Mannagetta Pray (Austrin: Bon e ey (Bulgariai: Walz-
wauer (German Demoeratie Republicr: Gaertner (Federal Republic Germany s
Sikosek, Dimitrijevic, Grubie Yogoshwin: Dalogh, Korerdssy
Hungary: Wdowiarz Znosko Sikora (Polandl: Codarcea Domlresen
Sanduleseon Bowmaniar: Vjalov. Glusko, Dolenko (U'SSHE-Ukeaine :
Zoubek Lesko Roth Malkovsky, Mahel (CSSEL M Mahel managed
the work: he worked out the principles of the Tegend, worked up the uniform Tegend
of the whole map alter many sessions and several proposals reeated ot 1O meetings
of the Teetonie Commission ol the WBA i the vears THG2—19G8) and carvied ont
the editorship of the worked ont map in the sense ol the uniform legend by editorial
aronups of the participating states, The cartographic works at the compiling orviginal were
carvied out by members of the Cartography Department of the Dionvz Stire Institule
i Bratislivac under the Teadership of B P a e hosvs who also cooperated withe the editor
i chiel i compiling o several proposals of the legend.

The topographic hase ol the map was made and delivered by the Institute of Carto-
araphy and Geodesy in Prague,

The map vnder prepaeation ineludes the region ol the Carpathinns inits whaole
extent. the region of the Balkan Thongareian Lowland. wide part of the Dinarides. the
Fast Mps and the extensive Tore-land ol the Mpine-Carpathian system ineluding the
Boliemion Massil, 10 s compiled withe the aom 1o show the Tandamental Teatures of
the stracture of the Mpine svstem and also not only the common Teatures bhut also the
differences in the stracturee of the individual segments. Presenting the Tore-land  we
intended 1o show the relations hetween the Mpides and the Tore-land and 1o indicate
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the differences in the structure. The above mentioned aims directed our endeavour
to compile the map. o a considerable degree a0 steraetueal-tectonic one hut with
historic-evolutionary aspect. I this way with the applicd principles we were hased
on the tectonic map of Forope compiled under the leadership of Bogdanoy and
Satsky, It concerns the evolutionary eveles. struetural stages and  Tormations.
was however necessary o work ont and adapt the content of these Tandamental
[H'im‘iph's il we wanted 1o express  the l’r:i|||||t'xil)' of the structure with o plenty
of tectonie unils and also their genctic velation o the Tundamental paleotectonic
weoleclonie) zones,

We distinguished in our map coloured  complexes Tormed  during  the Tollowing
exveles: Paleo-Pre-Baikalian (reddishviolet. Neo-Pre-Baikalinn (slightly reddish-violet
Baikalinn (hrick-ved). Herexnian (hrown) and Mpine. Distinguishing of the Herevnian
complexes by colour into Old Herevnian (hrown sepianl and Young Hevevnian (hight-
brown! but also three Tundamental groups of colonrs Tor the Mpine complexes: green
For the internide-Old Mpine units. orange Tor Young Mpine units-externides and vellow
for depressions resembless when also inoa sehematic wav onlv, the stroetneal slages ol
the tectonic map of Farope, We also applicd the plan of deformation of the complexes
as the Tundamental principle of the map and expressed it with colours. The struetural
slages inowr conceplion — il is more suitable 1o speak about the stages of deformation
— have however oo more distinel stractural aceent tmore or less in the sense applicd in
" Rovmania 1210000000 (D umiteesen et al,

In the division the Pre-Paleozoie complexes we distinguished  two regions of  the
Mpides: the western: Mpine—=West Carpathian and  castern: the Fast oand  South
Cirpathians. Serbo—>Macedonian Massif and Rhodopes, Tn the western region division

the tectonie map ol

ol Pre-Paleozoie units is only careied oul aceording to the degree of metamorphosis
inlo lwo |’1'|'-_\||li||[' Ivpes Timeso —kala and l'[:i — mesol and the third Ivpe represenls
the cevstalline of zones of Mpine re-working.

In the eastern region the Pre-Paleozoie complexes are also distinguished by colour
into Paleo-Pre-Baikalian. Neo-Pre-Baikalian and Baikalinn ones. To the Paleo-Pre-Dai-
kalizin ones with marking of meso-katametamorphism the oldest complexes ol the Rho-
||u|n-_~.‘. Badkan. Serbo-Macedonian Massil. in the South ('..'n-pnlhi:nl.\' —the Lotarian com-
plexes. are ranged. As Neo-Pre-Baikalion we ranged the Late Assyntian complex ol
aneisses in the |H|n(|n|:{‘.~' anl |'I‘|:1;_"Elllil' Massil and the Mutian in the South {:-’I]'i}:]ll]irl!l.’«,
The Baikalian compleses inelude: the spilite-keratophyree series of the Rhodopes. Sredno-
gorje and Balkan. the Viasin-Asogov-Complex or the Riffeo-Cambrizue complex of the
Irajstides and Serbo-Macedonian Massil. ophiolite Tormation of the South Carpathians.
In the Rowmanian Carpathians the Baikalian-Terevnian complex s distinguished  as
pacticular complex. Ino accordanee  with necessary distinguishing  of - Pre-Paleozoic
metivmorphites also the granitoids. synorogenic and postorogenic are distinguished with
partienlar. usual svmbols,

As Obd Herexnian units are considered those Tormed by the Bretonian o Asturian
folding, The individual zones especially dilfer in the degree of Mpine re-working and
also 1o the portion and Lvpe ol voleanites,

With great embarrassment we performed  demareation of Young Herevnian units
Formed by Saadinn and Plalzian Tolding, The Young Paleozoic complexes are the most
[requent paret ol the vounger. Mpine units they are also related o them in some

aeotectonie zones and also in whole regions — the Mpine

cosvielinal evele already
commenced with them, Taking into consideration the  difference  in imlensity and

ceolectonie signilicance of the Late MMpine Tolding o the individual regions we ranged
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a part of the Young Paleozoie complexes ax Young Herevnian molasses in our map
(isplaving paleogeographical and tectonic discordance with the vounger complexes —
Balkan. Centrocarpathicum. South Carpathiansi. In these regions the Npine geosyueline
commenced as late as with the Triassic or Jurassic (South Carpathians), Tn places,
where the Peemian molasse passes into the Lower Triassic without distinel discordance
and the Permian complexes are a part of the Mpine unit we marked them also in
colour as Mpine (Austroalpinicum!. The Young Herevnian units Torm in their terminal
stage the Tonndation of the Mpine geosyneline, and that in the Dinavides. Biiek and
South Gemeride unit in this case we ranged not only the Permian, predominantly
of marine development. but also the Carboniferous to the Mpine complexes.

The scale of colours of the Alpine evele is quite variable in our map (5 tvpes of
arcen colonr. 5 of orange. 5 ol transitional colour beiween orange and green and 5 of
vellow o Working it oul we were based on some characteristic Teatures of the Mpides.

We consider as characteristie features of the Mpides:

Lo The intensity ol the individual phases of Tolding was not equal evervwhere: it was
changing from zone o zone and from segment to segment. In some segments there s
womore in other ones less distinet succession of formation of the units in time from the
internal towards the external part.

20 The individual s

uents differ in number, the age of tectonic units and stroctures.
intensity s general plan of deformation and naturally also in the steatigraphic range
ol the teetonie units,

Stressing the time of origin of the units as the Tundamental prineiple of division,
we dhistinguished:

L. Neocimerie units (Strandza-Sakar-Zone!

2 Early Cretaceous units especially originated  in the time of the Austeian and
Subherevnian phase of Tolding: Dravzone, Unterostalping Penninicum. units of the
Conteal Carpathians, Codra-Moma. the atochthon of Bilior, Meezek, Vilany,

S Farly Cretaceous unitse the second time alfeeted by intense folding in the periode
of the Laramide or Hyreian folding. e, g the internal units of the Dinarvides, the nappes
of the Northern Cale Alps: Ceablau-. Bokovina- and Transsvlvanian nappe of the
Fast Aps. the Gelie nappe. Danubicum. Severin-nappe of the South Carpathians:
the southern units o the South Carpathinns (Stara Planina. Mivoe, the Kenjstides).
Srednogorje in the Balkan,

Ao Units Tolded twiee. in Farly Mpine time and at the end of the Foeene: Zukali
and Budva. the Klippen Belt of the West Carpathians. Balkanides,

2 Young Cretaceous 1o Old Paleogene units-Upper  Crelaccous  complexes. partly
folded together with the older units. Tormed as early as doring the Old Cretaceous
lolding: upper Cretaceons complexes in the inner zones of the Dinarides. of South
Carpathiams. in the Mures Zone and Upper Cretaceons complexes in the Northern
Cale Nlps.

Slight reach of folding was in the Huongarian Midmountains,

MEthe above mentioned groups of units represent the internides, The vonnger
complexes superimposed on them are lale-leetonic o post-leclonie,

6. 1o the innermost zones the Upper Crelaceous is of early post-leclonie charaeler:
the Gosan type of the Centeal Nps and Npusins. eaely molasse of the Serbo-Macedonian
Massil and southern zones of the West Carpathians,

7 Another group marked  with colour is represented by Paleogene  late-lectonic
complexes sitnated in the outer zones of the internides: the Trans-Carpathian and
Coentreal s

pathian Elvseh, Majevieao carely molasse in the Vardar Zone.
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S, A particular position show the Old Paleogene units, originated in the time ol the
Pyreneie and Hyrian phases. They link up the externides with the internides, They arve
as follows: the Krd Zone in the Dinairdes. vounger complexes of the Zukali
and  Pieninie Klippen Belt in the Carpathioms. An analogous function displays  the
Ludokamd¢ija Zone of the Balkan., The units and steactures in the Balkanides repre-
senting in their position the zone of externides correspond to this Tolding in age.

We divided the units of the externides into three groups. using shades ol orange
colour:

9. Units Tormed in the time ol the Hyeian and Savian phase, nappes ol the Flyseh
Zone together with the Helveticnm ol the ast Alps. the Magura nappe ol the West
Carpathians and the South-Jonian Zone in the Dinarides,

10, Units especially Tormed during the Farly Styeian phase: Silesian. Dukla, Pre-
Magura. Curbicortale, Cierna hora-Audia,

1. Units especially Tormed  during the Late Styrian phase: Skole-Tarkan. Unite
nale. Zdanice. Pouzdi

v ounil,

It is necessary 1o point at the difficalties in division and ranging of some tectonie
units. especially in the Flyseh Zone of the West Carpathians, All the units of the Flyseh
Zone were also alfeeted by Tolding in the time of the later phases. The alfecets of the
carlier phases are frequently mq
formation ol the units.

sked and it is not easv to determine their share in

The yvoungest units of the externides are represented by the Tor-deep divided into:

12, The older — inner fore-deep, late-tectonie and

13, the outer. post-tectonie Tore-deep.,

.—18. We mark out the basing with shades of yellow colour, according to the
age o origin. They varvely orviginated as early as in the Paleogene, more [requently
they are Post-Savian. very frequently Post-Farly Styreian and also Post-Late Styrian.
Largely represented are also Post-Moldavian (Intra-Sarmatian) basins,

Using colours Tor distinguishing ol complexes of dilferent tectonic deformation as

the fundamental prineiple we distinguished by colour certain regions, large zones and

some units. This however does not provide by Tar Tor sufficient base Tor marking
a tolal amount of the tectonie units. This method makes possible 1o show only one

aspeet ol tectonies — the age of Tolding and  differentintion of the units according
1o the age of Tormation. Another aspeet ol tectonies, not less important. is however
the tectonie stvle — being very variable in the Alpides, dependent upon spatial position

ol the units. intensity of folding and especially upon the material content of the units.
Though the structural symbols — thrust lines. axes of anticlines and synelines ele. —
contribute 1o marking of the tectonie stvle: the presented map abounds in them
sulficiently (marked with black colour). We consider as the most [avourable way of
marking the stenctural elements however the marking out of the content ol units. in
this way our map represenls an uncommon ype of the tectonie map.

To o limited degree — for marking out of the geotectonie lvpe — the Tundamental
formations are also applied in the mentioned map of Europe. In this direction however
we apply the Tundamental Tormations  (Mysch,  carbonate. molasse. aspidel more
thoroughly at Pre-Mesozoie complexes only.

In vounger complexes we followed the problem of application of the marking of the
content 1o a much larger degree, in the fiest place for structural-tectonie aims, For
this purpose it was necessary in the Tiest place 1o perform more detailed division of
the content and s tectonie elassiflication, The sublormations in the sense of Soviel
genlogists  and  the tectofacies in the sense of Krumbein, Sloss came into
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consideration. In both ecases the danger arose that the result would he a map of the
fundamental facies o some combined  tectonie-paleogeographic map. Aller various
working over we chose categories in many poinls approaching the sublormations (in
degree we however ook into
ation. Placing just the stractural
requirements on the Tiest place and that before the paleotectonic ones we distinguished

some also overlapping with theml. 1o a mueh la

consideration teetonie aspeets in division and elassi

complexes  that seem 1o be therefore sottable 1o be termed lectonoegron P s
(= groups of leclonic imporlanee).

The tectonogroups represent paragenelie sels of facies of eertain stage or period of
development. eloser determining not only the paleotectonie type ol the environment
of sedimentation but also the teetonie stvle of the steuetureal elements with vegard
to their share in Tormation ol lectonie units, rHn‘_\' e 1’(!|!H(‘l[1|l‘t|1|)‘ 1'|l|1i|)]t'xv.~:. in
which the character of the tectonie conditions under which they originated is relleeted.
forming in ils content of material the base Tor Tormation ol the teetonie clements.

For the individual stages of development eerlain types ol lectonogroups are cha-
racteristie. In the commencing stage ol the Mpine geosyaneline two of them are
manifested especially distinetly: the shallow-wiater (detritic-marlstone-voleanogenicl and
molassoid one. The Tormer is characteristie of the inner zones of the Dinarides, Biick
and South Gemeride unit; in the Dinarvides linking of the Alpine steneturees with the
Herexnian is evident. The commencement ol the geosvoelinal development may be
considered as early as in the Carboniferous. Though the molassoid teclonogroup (partly
the voleanogenie) represents dyving away of the Herevnian evele. but at the same time
il also represents the commencement, Toundation of the Mpine geosvoeline and its
voleanism is Trequently mixed  (subsequent — initial). This is distinetly manilested
in the structural plan of the West Carpathians {also in the Apusinst — as the partial
unit of the Melaphyee Formation.

The period of the Middle and Upper Triassic is vers differentinted in the Alpides,
[ s distinetly manifested in stroeture especially in the inner zones — where evidently
the axis of the geosyneline was situated in that period. partly in the Jureassie, On
the basis of the differences in voleanisim, variely of Tacies and thickness and conse-
quently also variety of structure we distinguished these tectonogroups: Dinaride 1y pe.
transitional - Dinaride-Austeide  tvpe. Austeide tvpe. Centeal - Alpine  (Unterostalpind.
Bukovina- and Balkanie type.

s of
paleogeographical picture. In the commencing stages ol the geosyneline. in the Triassie,

The types of the mentioned tectonogronps in time sueeession relleet the ehange

the Tacial sets more dis I'm'll_\' show zonation. t|ir~'|ir|;.'lli.s||i||;:' of leclonogroups is therefore
also of more distinel paleotectonie character, The commencing sublormations ol the
more northern zones — internides. as the quartzite and  earbonate ones. are nol
manifested as partienlar tectonogroups, Though the Triassic is present there. the most
signilicant part of the tectonie units (dominating rolel is represented by the Jurassic
and even by the Lower Cretaccous. Many Jurassie. Cretaceous as well as Triassic Tacies
are calearcous, They are however other tvpes Tormed  under different paleotectonie
regimen and mostly otherwise manifested o stracture. They are distinetly differen-
tinted. representing  particular  tectonogronps:  trongh-teclonogroup.  with  marlstones
prevailing, frequently accompanied by s

all cordilierns: cordiliera-tectonogroup  with
\':n'[vl}_' ol shallow-water facies: in the EFast and South Carpathians the eale:

s
neritie teclonogroup is spread with predominanee of thick limestones of the Stramberk
type (Trequently withoul aceompanying Triassic or Lower Jurassic: Trascau, Gelicum);
marlstone-calearcous lectonogroup with abundant bathval Tacies (western part ol 1he
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Danubicwm): in the Balkan the Tater L Iv passes into the ealearcous-lerrigenons
&

= '],ll\\'('I' ':I.I'[‘l.'ll'l'llll.'i

tectonogroup with predominance of deteitic Tacies in higher pa

lerrigenous-limestone Iype in the Meesek with thick detreitic Tacies '|(1’1I|n'1'. Ciresten
Beds): limestone-dolomite type of the Velki Kes with abundant dolomite layers mainly

in the Jurassic and Cretaccous: heterogencous with variable Tacies; the Pieninie Klippen
Belt. Kotlan Zone in the Balkan. Special tvpe ol tectonogroups are the Zukali and
Budva Zone.

In places already in the Tithonian. ||1n.~«||_\' in the Cretaceous and Paleogene. the

flysch Tacies oceupy a signilicant portion in the straetuee of the Mlpides. with parti-
cularities not only in the development but also in the lectonie style, Since complexes
mostly originated in genelie connection with tectonic movements are concerned. their
variely and variability in time and content and also the differences in significance of
steueture, espeeinlly distinet in the internides. are understandable. In our map we
distinguished these tectonogroups: flyseh s, s sandstone  (lvsch; limestone  flysch;
limestone-detritic flvseh: wild [Ivsehs heterogencous Tlyseh paetly  voleanogene and
flvschoid types: pelitic complexes  with flysch  Tacies:  marlstone-limestone-detritic-
voleanogene  (Timok-Srednogorjel s marlstone-limestone  (Kucaj Zone) and  limestones
accompanied by [lyseh lacies. Owing to such a division very distinet differences become
evident in the individual segments and also i some zones.

In the flyseh teetonogroups also changes in time succession in the individual segments
are espeeially very interesting 1o study, Ino the map we distinguish the following

tectonogroups with density of hachures: with the character of ecarly [lysch- — I3t —
Ki: eulmination flyseh — Ky—Pgs (mostly in the time between two foldings) and
teeminal Tlyseh Pgy — connected with the Tolding of the later period.

The division of the teetonogroups of the latest stages of the molasse corresponds o
the type of basins. The geotectonie type is indicated in our map with colour and partly
with the type of points: ved in Tore-decps, green inintermontane basins. grey in inner
basins: in superposed basins the points are coarse. From tectonie point ol view it is
important 1o indicate the duration of sedimentation in some basins — we perform it
with symbols, marking commencement and termination of the sedimentation (e, g
Ni—Nyl. The marphology of the basement of the basins and the thickness of the basin
filling are marked with isohypses and the type of basement with coloured interrupted
lines (only in large basins.,

Applying the teetonogroups we pursued the following aims:

al To reach graphieally that the individual tectonie units marked with equal colour

i.e. formed in the time of the same Tolding) should be more distinet visually,

b To mark out the partial stroetures of some units more distinetly.,

¢l To distinguish important partial units different in the content.

d) To point differences in the unils indicated with equal fundamental colour (of
the same agel but with different content. development and tectonie stvle. e g the
Choe and Krizna-unit: Danubicum and Geticum: Audia and Carbicortale ete.

¢l To point al accordance in the content in units of various segments, different in
colour (since they were alfeeted by different foldingl. They are from the same paleo-
lectonic (geotectoniel zone. of equal development. with equal content and  frequently
also equal teetonie stvle. e, g, the nappes of the Northern Cale Mps — southern nappes
of the Carpathians — Codru-Moma in the Apusins,

[ To mark out the common Teatures and also the differences in the individual
regions of the Mpides more distinetly,
gl To indieate the type of the geosyneline and its individual parts.
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fn combination with the degrees of tectonic deformation — indicated with colours)

cilesl Illl\'illll:tf_‘.’l‘ ol :1[11:“(':1“:"1 ol lectonogroups indieated with SICN SCreens

is that we succeeded in marking out the tectonie units of higher and Tower order in
the miap by means of thenn For this purpose to o livge degree we also applied  the
fundamental Tour divections of sereen (vertieal. horvizontal, vight diagonal. lelt dingonal,
and that to distinguish units of the same age and analogous content. Besides thal we
marked the tectonic units with initials.

In orvder to stress some unils or zones. particularly  conspicuous tectonieally: the

Klippen Belt. Vardar Zone. Helvetides. Keajstides we applied hachurees of blue colour.

We applicd violet hachure to indicate belonging o some nappe ol the Mesoz

illlil

Pre-Mesozoie complexes. . g the Getie nappe.
For marking of magmatites we applicd svmbols corvently used in lectonie maps. e, g
in the tectonic map of Czechoslovakia: Tn imtrusive voleaniles (o) post-orogenic and

b syn-orogenic we distinguished by colone of the corresponding symbols — erosses)
Pre-Baikalion. Baikalian, Hevexnian, Old Mpine. Young NMpine ones and of uneertain
age,

Closing | would stress that we intended by application of the mentioned approaches

to czpress the lectonie units and stroctures and o emphasize the common Tealures as
well as particularities of the straeture of the mndividual segments and units,

teview by O, Fasdn,



